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Abstract

Economic theory suggests that firm’s investmentedelpon future growth opportunities,
measured for example by price-earnings ratios, rigiht be dampened by inefficient
financial markets. This paper tests these hypothaseng an unbalanced panel of 9,000
listed firms from 41 developed and developing markigom 1990 to 2006. The empirical
results confirm that managers use the informatmmtained in the price-earnings ratios to
make investment decisions. Moreover, stock markeelbpment and the specialization of
the financial system towards arm’s length instefdolaok financing has a positive effect on
firms’ investment decisions. Taken together, thesailts suggest that firms with higher
growth opportunities accumulate more capital arad the stock market has a key role in

channelling funds toward investment projects.
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1. Introduction

Assessing the impact of growth opportunities orestinent decisions and therefore,
on economic growth, has been the focus of severaributions in the corporate finance
literature (Fazzari et al. 1988; Chen, Goldsteid diang, 2006as well as in the finance
and growth literature (Rajan and Zingales, 1998rdMu, 2000; Fisman and Love, 2004
a,b; Bekaert et al., 2007). Moreover, two natumasiions about the impact of financial
institutions on investment have been addressetiarfihance and growth literature. The
first question is whether more efficient financiaystems are likely to encourage
investment decisions (Wurgler, 2000; Love, 2003ikNohana, 2005; Bekaert et al., 2007),
while the second question is whether the finangpacialization of a country toward the
stock market or the banking activity plays a kel ria investment decisions (Demirguc-
Kunt and Maksimovic, 2002; Ndikumana, 2005; Ergung008).

Even though the literature on corporate financefbassed on different price-based
measures of firms’ growth opportunities, such &Thbin’s Q, there is no evidence on the
sensitivity of investment to the price-earningsast On the other hand, the literature on
finance and growth documents the existence of diy®snfluence going from growth
opportunities to investment and therefore, to ghpviaut only using aggregate industry-
level and country-level data. For instance, thetrdmution by Bekaert et al. (2007) uses
data on the price-earnings ratios at industry-légehssesses the link between country’s
growth opportunities and aggregate investment dro®imilarly, almost all contributions
documenting the existence of a causal relationdiepveen financial development,
financial structure and investment use aggregat@ (&urgler, 2000; Ndikumana, 2005;
Bekaert et al., 2007).

The present work aims to contribute to this literat by testing three main
hypotheses through a model that uses firm-levektlpdata obtained from a high-quality
source: the Worldscope Database. The first hyp@hiss that firm’'s future growth
opportunities, measured by the price-earnings satositively influence investment
decisions, even after controlling for other stadddeterminants of investment. The second
hypothesis is that the deepening of financial metiaries as well as financial markets

activity encourages entrepreneur’s investment behawnd helps private firms to take



advantage of growth opportunitlesThe third hypothesis is that a country’s finahcia
structure, characterized by the relative importantdinancial markets over financial
intermediaries, promotes firm-level investment.

This paper is based on firm-level panel data thakelseveral important advantages in
studying the determinants of investnferfeirst of all, they allow to take into account
unobservable firm-specific fixed effects, thatuspbservable characteristics of a firm that
cannot be included as controls in the empiricakcsigation but are likely to influence
investment decisions. Hence, including the spefdiifin fixed effects allows to control for
heterogeneity across firms, not otherwise obserasdl to eliminate the bias due to
omitted variables. Furthermore, using panel datalies an increase in the variability of
data by taking into account both the cross-secdiot the time series variation, thereby
allowing to observe how the effect of growth oppaities and financial development on
investment changes both between and within firmer tme.

The advantage of using the price-earnings ratio aas indicator of growth
opportunities relies on the fact that it refledis £xpected value of firm’s future profits
This implies that when prices are high relativeetmnings, investors are willing to pay a
large multiple of today’s earnings to buy firm’sasés because they expect profits to raise
in the future. In this case, the market's prices anticipating the firm’s future growth
opportunities and the stock market is capitalizihgir present value; in this sense the
price-earnings ratio can be considered a forwan#titqy measure. Consequently, as also
emphasized in the corporate finance literature,agars can look at the stock prices to
extract information about the future growth perspes of a firm and make corporate
decisions, such as investment decisions (MorcK.etl890; Chen, Goldstein and Jiang,
2006).

In order to test the above hypotheses, this worldaots an econometric analysis
based on an unbalanced panel of more than 9,068 fiisted in 41 developed and
developing countries, for the period 1990-2006.

! This hypothesis relies on the financial serviceswarguing that the overall level of financial e&pment
matters for firm expansion, new investment, andtabpllocation.

2 Bond and Van Reenen (2007, p. 4420) provide aldeéteescription of the most important advantages o
using firm-level data.

® The price-earnings ratio is given by the ratiaha price investors are willing to pay to buy arfis share
and the earnings per share.



The first key finding of the analysis is that imfmation about firm’s growth
opportunities, anticipated by the price-earninggosa influences managers in taking
corporate investment decisions. This result is isbeist both with the corporate finance
and with the finance and growth literature docunmgnté positive relationship between
growth opportunities and investment. Moreover,rathe most important contributions on
finance and growth (Wurgler, 2000; Bekaert et 2007), this paper finds that the stock
market development matters for investment. By @mtjrthe banking development does
not seem to matter for investment decisions. Therksult is probably due to the fact that
the analysis is conducted on a database that ie€ladly publicly listed so that, even the
small firms are relatively large. Indeed, larganisr are more likely to substitute bank
finance with other sources of external financehsas the stock market. The empirical
analysis also suggests that the overall finana@aketbpment does not exert any accelerator
effect on growth opportunities in the sense thalogs not help firms with higher growth
opportunities to experience higher levels of inwestt in the future. Finally, an additional
and innovative finding of this paper with respegtthe existing literature (Beck and
Levine, 2002; Demirguc-Kunt and Maksimovic, 2002jikimana, 2005) is that it shows
one channel through which the structure of thenfona system has an independent effect
on growth in the sense that it enhances the respohfirm’s investment to the relative
importance of financial markets over banks, in adetothat accounts for financial
development and for other determinants of investmEis result is consistent with the
finding of Ergungor (2008) showing that the markated financial systems are more
likely to promote growth than the bank-based system

The remaining part of this work is organized adofes. Section 2 outlines the
existing literature to which the present work issdly related. Section 3 describes the
firm-level and the country-level data used to cartdihe empirical analysis and their
sources. Section 4 provides some descriptive statiand the correlation coefficients of
the variables used in the empirical specificati®action 5 describes the empirical model
and the methodology used for the estimation. SecBoreports and discusses the

econometric results. Section 7 concludes.



2. Previousliterature

A large body of the empirical research in corporéiteance deals with the
implications of shifts in growth opportunities fdre level of investmentsThis literature
relies on the idea that the location of the denmamge for firm’s investment is determined
by its investment opportunities, which are defimedthe expected present value of future
profits from additional capital expenditures. THere, all else being equal, an
improvement in investment opportunities shifts ttemmand curve to the right, thereby
increasing the desired level of capital stock (Hardp 1998). Since the value of growth
opportunities is not directly observable, the coap® finance literature adopts different
measures that attempt to approximate it.

The more extensively used proxy in the corporatarice literature is the Tobin’s Q
which is a price-based measure. It is defined asrdtio of the “maximized value of the
firm in periodt to the replacement cost value in periaof the capital stock that the firm
inherits from the previous period” (Bond and VareRen, 2007) and can be measured by
the ratio of the market value of firm’s securitigsthe sum of the replacement cost of
property, plant and equipment and the replacemest of inventory. This indicator
proxies for corporate growth opportunity since tharket value captures the market’s
anticipation of future growth opportunities witktime firm.

This measure has been adopted by Fazzari et9@8)Ivho empirically analyze the
differences in investment in firms classified acting to their dividend behaviour. They
find that “if financing constraints are importarthe investment of firms with good
investment opportunities that retain all or neaillyof their earnings will likely to be more
sensitive to cash flow than that for high-payoum8 with a large dividend cushion of
funds to finance investment” (Fazzari et al., 1988hother relevant contribution that
adopts the Tobin’'s Q to measure firm’s investmepmpastunities is the one by Chen,
Goldstein and Jiang (2006) who explain the rolestoitk prices information in guiding

managers in making decisions on corporate invesfmen

“ It should be noted that the corporate financeditee focuses mainly on the effect of shifts iovgth
opportunities on investment decisions in the shamt-while the present work refers to the long-effiects.

®> The reasoning is that stock prices reflect bothlipiand private information about firm’s fundamaistand
the private information is captured by prices tlylospeculators’ trading activity. If managers deaich the
level of investment, they will use all the availabhformation that includes the information conéainin
stock prices and other information that managevs Haut that have not been incorporated in the prye.
In this environment, Chen, Goldstein and Jiang §2Gihd that investment will be more sensitive tock
prices, expressed through the Tobin’s Q, when tioe provides more information that is new to masag



On the other hand, the literature on finance arawtir provides evidence on the
existence of a relationship between growth oppdras and investment by adopting
industry and country-level data and different pesxfor the latent growth opportunities.
One widely used proxy turns out to be an indicdbat reflects global industry growth
opportunities that could arise as a consequentechbhological innovation or price shocks.
Given that the United States have well developedntial institutions, they are likely to
take advantage of global shocks. For this reasewreral contributions in the finance and
growth literature rely on the United States datanaxy for global shocks affecting some
industries in different countries. For instanceg thfluential contribution by Rajan and
Zingales (1998), in testing the hypothesis thatugstdes that are more financially
dependent from external source can benefit mora fieancial development, assumes that
the dependence of some industries from externah@ie, due to some technological shocks
that rise the industry’s investment opportunitieydnd what internal funds can support,
persists across countries. Under these assumptitejan and Zingales (1998) use an
industry’s financial dependence measure referrethéoUnited States as an indicator of
industry’s dependence in other countries. Anottiggngpt to measure country’s growth
opportunities by using the United States data idariay Fisman and Love (2004b) who
test whether countries with high levels of finahdavelopment grow faster in industries
with global growth opportunities. Under the hypdisedescribed above, the global growth
opportunities are likely to be proxied by the Uditetates’ sales growth. Fisman and Love
(2004b) document that industries with global growttportunities grow faster in well
financially developed countries.

Nevertheless, when a proxy is based only on data f& particular country, apart
from the well known measurement eftothere is an additional measurement error in
approximating the growth opportunities due to thet fthat it is partly reflecting country
specific opportunities, such as the productivitgl dhe demand shifts that are typical of
developed countries (Ciccone and Papaioannou, 28@6)mprovement upon the proxies
based on the United States’ growth opportunitiegiven by the measure adopted by
Bekaert et al. (2007). In examining whether coastwith higher growth opportunities are
likely to experience faster aggregate output amestment growth, Bekaert et al. (2007)
express growth opportunities by the weighted awem@lgindustry’s price-earnings ratios,

® The measurement error is due to the fact thatneeusing an imprecise measure of growth opporesiiti
(which are not observable) in the regression model.



where the weights are the relative capitalizatiohsndustries within a country. The
intuition behind such a measure is that if cousthave a high specialization in high price-
earnings industries, they should grow faster tharatverage. Bekaert et al. (2007) find that
they do.

The present work is also closely related to therditure on finance and growth
assessing the impact of financial intermediationeoanomic growth. Empirical research
has addressed this question quite extensivelyelyesissessing that the deepening of both
financial intermediaries and stock market actiatgelerates growth. Indeed, following the
seminal contributions by King and Levine (1993a, blibsequent empirical studies
provided evidence that an improvement in the firEnsystem is likely to affect
investment (Love, 2003; Bekaert et al., 2007), pobidity and long-run economic growth
(Levine and Zervos, 1998; Rajan and Zingales, 19@®jne, Loayza and Beck, 2000;
Beck, Levine and Loayza, 2000; Wurgler, 2000). Hosveeven though the present work
is related to this literature to the extent thaassesses a positive influence going from
financial development to economic growth, it is mafosely related to the strand of this
literature which adopts firm-level data. For insten Demirguc-Kunt and Maksimovic
(2002) investigate whether underdevelopment ofl lagd financial systems prevents firms
from capturing growth opportunities. More speciiga they assess that the more
developed the financial markets, the greater tlugpgution of firms that grow at a rate
which is higher than the one that can be attamedelying only on internal funds or on
short term borrowing. Moreover, Love (2003) emgilig tests a model in which the
internal financial constraints interfere with efint intertemporal investment in the sense
that they cause firms to substitute investment toovo for investment today. Love (2003)
provides evidence that financial development igljikto allow easier access to external
funds for firms with good investment opportunitiby reducing internal financing
constraints.

The present contribution also complements the gdtodirthe literature on finance and
growth addressing the question of whether the fpdaancial structure of a country is
likely to influence entrepreneur’s investment bebax: While the relationship between
financial development and economic growth has beetely analyzed, there is less
empirical evidence on the relevance of the findrstiaicture. Moreover, at the firm level,

Demirguc-Kunt and Maksimovic (2002) find that theseo evidence that the relative ratio



of market activity to the size of the banking seciffects the proportion of firms that
obtain external finance. At the country level, Ndikana (2005) also provides evidence
that it is the overall degree of financial develgmnthat matters for aggregate investment,
not the financial structure. In contrast, Ergun@®08) empirically suggests that, in
inflexible judicial environments, countries will garience higher growth rates if they have
well-developed banking systems because relatiorai@@ssential for reputation building.
On the other hand, in flexible judicial environmgntountries will grow faster when they
have well-developed stock markets because entreprennvest more when they do not
have to pay holdup rents to investors.

From a theoretical point of view, Fecht, Huang avdrtin (2008) construct an
overlapping generation model predicting that bankrted economies can grow more
slowly than market-oriented economies because dfade-off between risk-sharing
provided by banks and growth. On one side, comypethlianks increase risk-sharing that
implies less investment in productive assets assl deowth, because a high degree of risk-
sharing is associated with larger liquidity. Theref since banks have to maximize the
expected utility of depositors alive at each ddtey do not take into account the benefits
to future generations of an increase in capitatkst®n the other side, financial markets
are likely to promote investment in capital by doaising the amount of risk-sharing
banks can offer.



3. Dataand sources

In order to conduct the empirical analysis, botimflevel and country-level data are
required. Table 1 provides a description of all vheables adopted in the analysis as well

as their sources.

3.1 Description and sources of firm-level data

Firm-level data are drawn from the Worldscope Dasabthat includes financial
statement of about 29,000 active companies listedeveloped and emerging markets,
representing approximately 95% of the global madegtitalization. The base year for the
Worldscope Database is 1980, although data arerbpstsented from January 1985 to
December 2007. This database contains both quegitahd quantitative information on
each listed firm. The qualitative information refé¢o a variety of characteristics that help
to define the firms’ profile and includes the comya header information and the SIC
classifications, among others. On the other hamel quantitative information include the
financial statements, such as the balance shéetsncome statements and the cash flow
statements, the valuation ratios, such as the tpbility, the liquidity and the leverage
ratios, and the security and market data that deglamong others, the stock prices and the
stock performances.

For the purpose of the analysis, this paper usts aainvestment, total assets and
price-earnings ratios for more than 9,000 compalsésd in 41 developed and emerging
markets, for the period 1990-2006Therefore, the original sample consists of an
unbalanced panel of more than 52,000 observétions

In order to measure firm-level investment, the emogal analysis uses data on capital
expenditures that represent the funds used to rmcdixed assets, other than those
associated with acquisitions. This indicator ineélsidamong others, additions to property,
plant and equipment and investment in machineryeqmdpment, thereby measuring the
ongoing firm’s increase in fixed capital. Capitapenditures are included in the regression
scaled by the total assets at the beginning ofydes, as in the more recent literature
(Love, 2003; Chen, Goldstein and Jiang, 2006).

" Original data on firm’s investment and total assee expressed in the national currency. In aalbe able
to compare data across firms in different countrtey have been converted in US dollars by usimg t
exchange rate at the end of each year, obtainedtfie Bank of Italy’dJfficio Italiano Cambi

® The reported number of observations refers tsite of the sample after excluding influential alvaéions
(see appendix A for a detailed description of tu@gle selection and appendix B for sample compositi



To test the first hypothesis of this paper, a memastifirm-level growth opportunities
iIs needed. As highlighted in section 2, firm’s gtbwopportunities are not directly
measured by econometricians and therefore, eacty maopted to approximate them is
affected by measurement errors. This paper addpsptice-earnings ratio which is
defined as the ratio of the market stock price gn@dearnings per share at the end of the
year. The empirical specification adopts the paaeaings ratios in levels as in Bekaert et
al. (2007).

Even though the first hypothesis is mainly intezdsin studying the effect of price-
earnings ratios on investment, it also includestha empirical specification another
standard determinant of investment, namely the’dirsize. As in Love (2003), it is
measured by the natural logarithm of total asdwds tepresent the sum of total current
assets, long term receivables, investment in urdmiaged subsidiaries, other investments

and net property plant and equipment.

3.2 Indicators of financial development

To examine whether financial development matterdifom’s investment decisions,
standard measures of the degree to which the métforancial system assesses firms,
monitors managers, facilitates risk managementaoitilizes savings have been used.

The literature on finance and growth shows thara#tive indicators can be used to
measure both financial intermediaries and stockkatadevelopment (Levine and Zervos,
1998; Levine, Loayza and Beck, 2000; Beck and Lev2002; Beck and Levine, 2004;
Beck, Demirguc-Kunt and Maksimovic, 2008). Sincer¢his no widely accepted empirical
definition of financial development, this paper siskfferent indicators that are drawn from
the World Bank Database on Financial Developmedtinancial Structure and refer to
the period 1990-2006.

More specifically, to measure the financial intediagies development, as in the
more recent literature (Levine, Loayza and BeckD®O0Beck, Demirguc-Kunt and
Maksimovic, 2008), this paper adopts tpdvate creditthat indicates the financial
resources provided to the private sector by depmsihey banks and other financial
institutions, over GDP. This indicator expresses ability of financial intermediaries in
providing credit to the private sector and in chalng funds to finance private

investment. Moreover, it has the advantage of @ictuthe credit issued to governments
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and public agencies and the credit issued by thgalebank. Higher private credit issued
by banks and other financial institutions indicategher levels of financial services,
greater financial intermediary activities and mdirencial resources channelled to the
private sector.

On the other hand, to approximate the stock matkeelopment, this paper adopts
themarket capitalizatiorwhich is the value of listed shares over GDP ana measure of
the stock market’s size relative to the economys Btudy also tests the robustness of the
results by considering a second indicator of stoekket development, that is thalue
traded, which is defined as the value of total sharesetaoin the stock market exchange,
divided by GDP. Since the value traded is the pcodéiquantity and prices, this indicator
can rise if prices rise, without an increase innbenber of transactiofisTo deal with this
shortcoming, this paper uses, in the robustnesskshéheturnover ratiowhich is defined
as the ratio of the value of total shares tradetiraarket capitalization. The turnover ratio
does not suffer from the previous weakness sintie tnamerator and denominator contain
prices. Moreover, it can be high if both are lowdahe denominator is lower than the
numerator.

Other than including the above indicators whichoaot separately for financial
intermediaries and stock markets development, thpirecal analysis also considers an
aggregate index that controls for the overall lewklfinancial development. Following
Beck and Levine (2002), this paper uses the prai@pmponent analysis to construct an
indicator of the overall financial developm&ht- For the purpose of the analysis, the
principal component is based on two indicators:fitgt one is the private credit provided
by banks and other financial institutions, whilee tsecond one is the stock market

° Levine and Zervos (1998) highlight this potentitfall arguing that if forward-looking stock matise
anticipate large corporate profits and, as a caresgee, higher economic growth, this will increaseqgs
and value traded.

19 Beck and Levine (2002) use the first principal poment of two underlying measures of financial
development. The first one (Finance-Activity) is naeasure of the overall activity of the financial
intermediaries and markets. It equals the log eftoduct of Private Credit (the value of credidihancial
intermediaries to the private sector divided by GBRd Value Traded (the value of total shares ttaethe
stock market exchange divided by GDP). The secared (Finance-Size) is a measure of the overall gize
the financial sector and equals the log of the efiPrivate Credit and Market Capitalization.

1 Basically, the principal component analysis talespecific indicators of financial development didls
linear combinations of these to produce N new iesli¢namely, the principal components) that are
uncorrelated among them. The lack of correlatioanismportant property since it means that theciesliare
measuring different “dimensions” in the data. Mare the indices are sorted so that the first oqeains
the larger amount of variation, the second oneaplthe second larger amount of variation, andnso
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capitalizatior’’. From the original indicators, the first princigmmponent accounting for
about the 72% of variation is retairtéd

3.3 Indicators of financial structure

As emphasized in the introduction, apart from siouglythe effect of financial
development on investment decisions, the empiacalysis also examines the impact of
the financial structure of a country on capitabedition toward firms. In particular, it tests
whether the country’s financial specialization tovatock markets is likely to exert a
positive impact on the level of investment. In otherds, it aims to verify the market-
based view that stresses the comparative advamtfafieancial markets over banks in
efficiently allocating capital among firms.

Following Demirguc-Kunt and Maksimovic (2002), ita$ been constructed an
indicator of the financial structure so that highedues imply larger and more active
financial markets relative to the financial intexagies and therefore, more market-based
financial systems. The indicator of the financialisture is the ratio of the stock market
capitalization to the private credit issued by lmialkd other financial institutions. This
indicator measures the comparative size of stockkets and financial intermediaries.
High values of this index can be interpreted asewglence of the resources channelled
through the stock market rather than through firnmtermediaries. The financial
structure indicator allows to evaluate the relatmerits of stock markets and banks and
other financial intermediaries in allocating sawngnd therefore, in financing firm’s

investment.

12|n the present work the principal component ansly®rks well to measure the overall degree oftfaial
development since the original variables are paditicorrelated, as it can be inferred from table 3

13 The coefficients resulting from the principal camnent analysis are 0.7 both for the financial
intermediaries and for the stock market developmehtle the weights are 27% for private credit &3%
for stock market development.
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Table 1.

Variable descriptions and sources

Description and sources of all the variables usatié empirical analysis.

Variable

Definition and source

Firm-level variables:

Capital expenditures

Total assets

Price-Earnings ratio

Funds used to acquire fixesgta other than those associated
with acquisitions. It includes additions to propemlant and
equipment and investments in machinery and equipmen
Source Worldscope

Sum of total current assets, long teceivables, investment
in unconsolidated subsidiaries, other investmemd aet
property plant and equipment.

Source Worldscope

Ratio of market price to @ags per-share /100.
Source Worldscope

Measures computed on the original firm-level valésb

Average (Capital expenditures/Total
assets)

Log (Total assets)

Financial development indicators:

Private credit

Market capitalization

Value traded

Turnover ratio

Average of capital expenditures scaled by the begi of
year total assets, over five overlapping years.

Natural logarithm of total asse

Private credit issued by depositney banks and other
financial institutions over GDP.
Source World Bank Database on Financial Development and
Financial Structure

Value of listed shares on #teck market exchange over
GDP.
Source World Bank Database on Financial Development and
Financial Structure

Value of shares traded on the stoakeh&xchange divided
by GDP.
Source World Bank Database on Financial Development and
Financial Structure

Ratio of the value of total shareadéd and market
capitalization.

Source World Bank Database on Financial Development and
Financial Structure
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Table 1. (continued)

Variable Definition and source

Measures computed on the original financial deveiept indicators:

Financial development Financial development inicacalculated as the principal
component of stock market capitalization and pevaedit by
banks and other financial institutions.

Financial specialization Financial specializatioicator calculated as the ratio of
stock market capitalization to the private creditdanks and
other financial institutions.

4. Summary statisticsand correlations

Table 2 reports the summary statistics showing thate are large variations in
investment, price-earnings ratios, total assets famahcial indicators. The summary
statistics are computed after excluding observatwith a high average investment ratio
(higher than 0.173) and those with a high pricexegs ratio (higher than 0.86), other than
firms operating in the financial and service sextéirom table 2 it can be inferred that the
dependent variable has an average value of 0.08% atandard deviation of 0.037 with
values ranging from 0 to 0.173. On the other hdhd, price-earnings ratio shows an
average of 0.198, meaning that investors are wilim pay, on average, 20 times the
earnings per share to buy a firm’s share. Moreaer,standard deviation reveals a high
variability in the price-earnings ratio which rasgeom 0 to 0.858. Firms with high price-
earnings ratios show a high volatility of pricesiethderives from forecasting future
profits growth.

Table 2 reports also the descriptive statisticsfif@ancial development and financial
structure indicators. As shown by the standardaten of these indicators, there is a high
variability of financial development and financsdecialization in the sample of countries
considered. More specifically, from Appendix D,cén be inferred that private credit
ranges from 0.108 in Venezuela to 1.659 in Japann@ies with the lowest stock market
capitalization are Venezuela (0.110), Poland (0.126d Pakistan (0.136), whereas
countries with the highest stock market capitaliratare Switzerland (1.805), Malaysia
(1.690) and Singapore (1.541).
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Table 2.

Descriptive statistics

Summary statistics of all the variables used inghwirical analysis. See table 1 for variables deson.
For firm-level data the number of observations neféo firm-year units after excluding influential
observations (see Appendix A for details on sarsplection). Summary statistics for financial indica are
calculated on country averages.

Variables Mean Median Std. Dev. Min Max  N. obs.
Average (Capital expenditures/Total

assets) 0.059 0.053 0.037 0 0.173 52,420
Price-earnings ratio 0.198 0.153 0.151 0 0.858 ZA24
Log (Total assets) 12.817 12.681 1.924 2.398 20.152,420
Private credit 0.662 0.607 0.385 0.108 1.659 41
Market capitalization 0.637 0.447 0.473 0.110 1.805 41
Value traded 0.364 0.246 0.363 0.012 1.488 41
Turnover ratio 0.581 0.497 0.473 0.025 2.479 41
Financial development 0 -1.090 1 -2.581 1.829 41
Financial specialization 0.898 0.762 0.460 0.142 112. 41

By looking at the overall degree of financial dey@hent, it should be noted that
Switzerland, Malaysia and Singapore are the maosinfiially developed countries, while
Venezuela, Poland and Pakistan show the lowesewaiithis indicator. Moreover, the
financial specialization indicator can be usedl&ssify country in bank-based and market-
based showing that countries with a high specitdimain stock market activity include
Finland, Greece, Luxembourg, United States and ddnkKingdom, while bank-based
countries include Austria, Germany, Japan, Itaky Brance.

Table 3 reports the correlations among the var&abked to estimate the empirical
model. Many correlation coefficients have not thxpexted sign. For example, it seems
that the price-earnings ratio has no impact onléwel of investment. Moreover, the
financial intermediaries as well as the stock madeyelopment seems to exert a negative
impact on investment decisions. The sign and theifgsativity of these coefficients may
depend on the fact that in the correlation matrig included one explanatory variable at a
time, while in the regression model more contrals iacluded, other than firm-specific

fixed effects and year dummies.
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Table 3.
Correlation matrix

Correlations among the variables used in the eogdidnalysis. Correlations are computed after ehotyinfluential observations (see Appendix A fatalls on sample
selection). * indicates that the correlation caxént is significantly different from zero at th&level.

Average(Cap
ital Price- Log (Total . . Market Turnover Financial Financial
. . . Private credit ... Value traded . oL
expenditures/ earnings ratio  assets) capitalization ratio development specialization
Total assets)
Average (Capital expenditures/Total assets) 1
Price-earnings ratio -0.008 1
Log (Total assets) 0.032* 0.157* 1
Private credit -0.174* 0.202* 0.134* 1
Market capitalization -0.090* 0.032* -0.007 0.449* 1
Value traded -0.101* -0.007 0.020* 0.452* 0.659* 1
Turnover ratio -0.036* -0.077* -0.024* 0.154* 0.082 0.677* 1
Financial development -0.150* 0.133* 0.079* 0.848* 0.855* 0.651* 0.140* 1
Financial specialization 0.039* -0.081* -0.102* 301* 0.594* 0.233* -0.076* 0.172* 1
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Similarly, from table 3 it can be inferred thatdnrcial specialization, accounting for
the relative importance of stock markets over faianintermediaries, has a positive
impact on investment decisions. This means thatsfim countries with well developed
financial markets over banks and other financiatiiations are more likely to accumulate
fixed capital in the future.

By looking at the correlations between the priceyegs ratio and other explanatory
variables, it can be seen that larger firms, thahé ones with a high level of total assets,
show high growth opportunities, since the correlatboetween the price-earnings ratio and
the log of total assets is positive (0.157) anted#nt from zero at 1% level. Moreover, the
development of the financial system seems to beipely correlated to the price-earnings
ratio. In particular, firms operating in more firtaally developed countries are more likely
to experience high growth opportunities.

The correlations between all the financial develeptmindicators are positive and
significantly different form zero at 1% level. Iragicular it should be noted that stock
market capitalization and value traded are highhd gositively correlated with a
coefficient of 0.659. The same is true for the elation between value traded and turnover
ratio. Therefore, it is expected that the inclusminthese indicators in the empirical
specifications should evidence similar impactsrorestment decisions.

The indicator of the overall financial developmenstrongly correlated, as expected,
with both private credit and stock market capitiian since it is the principal component
of the two indicators. On the other hand, finansi@cialization is negatively correlated to

private credit and positively correlated to stockrket capitalizatiotf.

1% This is due to the fact that, in constructing fhidicator, stock market development is in the ntatoe and
private credit is in the denominator.
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5.  Theempirical framework

The econometric analysis tests, on one side, whétlkemanagers of a firm extract,
from the price-earnings ratios, information abd firm’s future growth opportunities to
make investment decisions and, on the other sitlether the exogenous component of
financial development and financial structure hae impact on the entrepreneur’s
investment behaviour.

The test of whether the firm’s growth opportunitiasticipated by the price-earnings
ratios, and the exogenous component of financitdrimediaries and financial markets

development have an influence on investment dewss®based on the following equation:

1. CapitalExgenditures, ., _ Blog(TotalAsse) D
1 . - =+ (0] OtalASS&s), . + Ct=
54  TotalAsset ., ors ’ - h (1)

+A e+,

. . i . 1 & CapitalExgenditures
where,i indexes firmc indexes country andindexes yeat =
5%  TotalAsset ., .,

is the average level of investment scaled by thginbéng of year total assets, in five

overlapping yearsPER ., ; is the price-earnings ratidog(TotalAssed), ., 5 is the natural
logarithm of total assets controlling for firm’szej FD, ; is the degree of financial
development measured, alternatively, by phieate credit the marketcapitalizationand
the principal component of them), is a time-invariant firm-specific intercept that
captures unobservable firm characteristies,is a year dummy accounting for global
shocks andy;, is the idiosyncratic error term which is supposediave mean zero and

variances”. All the explanatory variables are at the begignai the five-years period
considered.

To analyze the hypothesis that a country’s findnsieucture characterized by the
relative importance of financial markets over fio@h intermediaries is likely to promote

firm-level investment, another control variablestteeen added in the previous equation:

1 24: CapitalExpenditures
5

ko  TotalAssest .., ,

=aPER . s + ,6’Iog(TotaIAssels)ivcyt_5 + D, 5 )

+VFS, s + A +& + 14,
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where, FD_, ; and FS;,_; are, respectively, the principal component and riteo of

market capitalizatiorandprivate credit

Finally, in analyzing the accelerator effect ofdintial development on growth
opportunities, the empirical analysis includes materaction term between the degree of
financial development and the price-earnings rat@tmsequently, the estimating equation

becomes:

1. CapitalBxenditures, , _ Slog(TotalAsset) JFD
1 ,C, =q _ + (0] OtalASS i,ct— + cl=
54&  TotalAsse ., Recs ’ - h

3)
+’7FDc,t—5 * PER,c,t—S + Ai + gt + :ui,t

where, FD_,_ is the principal component gfivate creditandmarket capitalizatiorand
FD.,s * PER_, s is the interaction term between the degree ohfiral development and

the price-earnings ratios, accounting for the aare¢br effect .

Given that it is of interest to estimate the long-effect of the information contained
in stock prices and of the improvement in the feiahsystem on investment decisions, the
empirical specifications include the average lefehvestment, scaled by the beginning of
year total assets, for all the periods of five gdagtween 1990 and 2006. To maximize the
time-series content, overlapping five-years peribdse been used as in Bekaert et al.
(2007). On the other side, all the control varialilave been lagged one year respect to the
five-years period to which investment are referrédis strategy allows to examine the
effect of the current stock price information, dsgof financial development and financial
specialization on future investment decisions, éhgr making it easy to capture the
relationship of interest. Moreover, the inclusidntlze first lag of the financial indicators
allows to deal with the potential endogeneity ofhbfinancial development and financial
specialization, arising from a possible two-wayatieinship between the financial system
and investment, and allows to establish, with nmoefidence, the relationship between
the exogenous component of the financial developraed the financial structure and the

firm’s investment process.

The inclusion of the terml; accounts for time-invariant unobservable charsttes

of a firm that cannot be included as controls i ¢éimpirical specification, but are likely to

influence investment decisions. Accounting for timelividuality” of each firm implies to
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let the intercept vary across companies even ththeklope coefficients are constant. The
differences in the intercepts may be due to spdeatlres of each company, such as the
managerial style, the managerial philosophy orstinecture. Just as the dummy variables

have been used to account for company effect,ithe effects,s,, have been included to

control for global shocks. This allows to controk fthe potential shifts over time that
firm’s investment can experience because of facgush as technological changes,
changes in regulatory and tax policies and extegfiatts, namely wars or other conflicts.
In sum, by including both firm and time fixed effecthe intercepts are allowed to vary not
only between firms, but also over time. The advgataf including both firm-specific
fixed effects and time-specific effects is thatythmntrol for the heterogeneity across
firms, not otherwise observed, and eliminate tfzes loiue to omitted variables.

To estimate the above econometric specificationsréralanced panel of about 9,000
firms listed in developed and developing countries,the period 1990-2006, have been
used®. Even though panel data have several advantagiespphasized in the introduction,
they show some weaknesses due to the fact thahdarconometric estimation, we cannot
assume that the observations are independentlyibdigtd across time (Wooldridge,

2002a, chapter 13). For example, unobserved fiohésacteristics, , that do not change

over time, are likely to affect investment decison 1990 as well as in 1991, and so on.
Moreover, in panel data the unobserved fixed-effece also likely to be correlated with
the firm-level explanatory variables. For instangethe specific case, the unobserved
firm’s characteristics affecting the level of inti@ent are also likely to affect the price-
earnings ratios and the firm’'s st2eFor these reasons, two special methods have been
developed to eliminate from the equation modelfthed-effect prior to estimation: the
first-difference and the mean-difference.

The first-difference method consists in transfomgnithe original equation by

differencing observations for two adjacent periaispss all periods. For instance, if T = 3

'3 Since each cross-sectional unit (i.e. each fira® hot the same number of time series observatibiss,
panel isunbalanced

1% If we were able to assume the fixed-effect beingaurelated with each explanatory variable, them th
fixed-effect could be considered an unobservedofacaffecting the dependent variable, that is not
systematically related to the observable explagatariables, whose coefficients are of interesthis case,
we could apply the pooled OLS to estimate the jom coefficients. On the contrary, if the covacia
between the unobserved fixed-effects and the obdeexplanatory variables is different from zeragrth
putting the fixed-effects in the error term andireating the regression with pooled OLS would prazluc
biased and inconsistent coefficients (Wooldridg#)2b, chapter 10)
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one could subtract observations in period 1 fromeolations in period 2 and observations
in period 2 from observations in period 3. By usihgs method, the fixed-effect, that

remains the same across years, will be cancell¢caodi the time-constant unobserved
heterogeneity will be no longer a problem for estilon. Therefore, the resulting equation
is just a linear model in the differences of altiables (although the intercept is dropped
out) which can be estimated by OLS, thereby oltginunbiased and consistent
coefficients on the explanatory variables of inséfe This method shows some

inefficiency due to the fact that one could alstteact observations in period 1 from

observations in period 3 and therefore, informaisopartially lost.

On the other hand, the fixed-effect estimator uaedifferent transformation to
remove the unobserved effect prior to estimaticat tonsists in expressing the original
observations as deviations from the individual nseahall the variables included in the
specification. The result is that, since the mefathe time-invariant fixed effect is itself,
these individuals effects are removed from thesfiammed equation and the OLS can still
be used to estimate the transformed equationigdrcdse, since the transformation consists
in subtracting the individual mean, all the infotroa is used and therefore, this method
turns out to be more efficient than the previous.dfor this reason, the above investment
equations have been estimated as fixed-effects Is)ddat also assume robust standard
errors to account for the overlapping nature oadat

17 After the transformation, the orthogonality coiwtitbetween the error term and the explanatoryatsées
is still valid since the error term does not comtiie fixed-effect anymore.
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6. Reaults

6.1 Sensitivity of investment to price-earnings raaosl financial development

The empirical analysis starts by testing the hypsiththat firm’s managers are likely
to extract information about future growth opporti@s from the price-earnings ratios to
make investment decisions and that financial inégliaries and financial markets play
some role in allocating capital toward firms. Thepérical analysis begins with this
hypothesis in order to (i) illustrate the methodyl@dopted and (ii) set the basic model for
further test the role of financial specializatiorrésource allocation.

Empirically, to test the sensitivity of firm-levetvestments to growth opportunities
and to the degree of financial development the mdedscribed in equation (1) has been
adopted. The results are shown in table 4.

Column (1) presents the estimates of the effedirofs growth opportunities and
that of firm’s size on the average level of investrinratios. As expected, the coefficient on
the price-earnings ratios enters this regressiaitipely and significantly at the 1% level.
The intuition behind this result is that when psiGge high relative to earnings, investors
are willing to pay a large multiple of today’s eigs to buy firm’s shares because they
expect profits to raise in the future and thereftine firm can rely upon more financing
resources to make investment.

Moreover, the coefficient on the firm’s size is afjio -0.017 and is significantly
different from zero at the 1% level. This implibst an increase of one standard deviation
in the firm’s size, that is an increase of 1.92dtedmines a decrease in the future average
level of investment ratios of about 0.033. This nsethat larger firms, i.e. the ones with
high total assets at the beginning of the period,likely to make less investment than
smaller firms.

Furthermore, the coefficient on the price-earningsio remains positive and
significantly different from zero at the 1% levalall the specifications considered. On the
other hand, the coefficient on the firm’s size remanegative and significantly different

from zero at 1% level in all the specifications.

22



Table4.

Sensitivity of investment to price-earningsratio and financial development

The dependent variable is the average level ofsimvent scaled by the beginning of year total assetsr
five overlapping years. All the regressions incladgme-invariant firm-specific fixed effect, yedummies
and a constant (not reported). All the independeniables are referred to the beginning of eaclodenf
five years. In specification (1) the independentalzles are the price-earnings ratio and the |digariof total
assets. In specification (2) the independent virgabre the price-earnings ratio, the logarithnotdl assets
and the private credit issued by banks and othmnfiial institutions over GDP. In specification (Be
independent variables are the price-earnings rakie, logarithm of total assets and the stock market
capitalization over GDP. In specification (4) thedépendent variables are the price-earnings rtim,
logarithm of total assets, and both the privatalitiesued by banks and other financial institusi@md the
stock market capitalization over GDP. In specifmat(5) the independent variables are the pricaiegs
ratio, the logarithm of total assets and the pgattomponent of the private credit issued by baamwid other
financial institutions and the stock market cajeation over GDP. Robust standard errors are coatputhe
t-statistics are reported in parentheses. ***, fda" indicate statistical significance at the 1% and 10%
level, respectively. R-Square refers to tHeaRRhin panel observations.

Variables 1) 2 3 4 5)
Price-earnings ratio 0.004 *** 0.004 *** 0.003 *** 0.003 *** 0.003 ***
(4.28) (4.31) (3.34) (3.38) (3.74)
Log (Total assets) -0.017+** -0.017 -0.017 -0.017 -0.017
(-45.78) (-44.82) (-45.94) (-45.00) (-45.17)
Private credit -0.001 -0.001
(-1.25) (-1.70)
Market capitalization 0.003 *** 0.003 ***
(6.90) (6.98)
Financial development 0.001 ***
(4.42)
No. of Observations 47,131 47,131 47,131 47,131 47,131
R-Square 0.1970 0.1970 0.1983 0.1984 0.1975

Column (2) also includes an indicator of finandrgiermediaries development that
measures the resources allocated to the privatersey banks and other financial
institutions, over GDP. This indicator has been oumly used in the literature to estimate
the effect of financial intermediaries developmentgrowth and has been found to exert a
positive impact on it (King and Levine, 1993a,byire and Zervos, 1998; Beck, Levine
and Loayza, 2000; Beck, Demirguc-Kunt and Levin@Q®. In the sample considered,

private credit does not seem to influence firm-level investmeetisions since its
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coefficient is not significantly different from zeiat the common levels. This means that
the fact that a firm operates in a country withellwleveloped activity of banks and other
financial intermediaries does not have any effettcapital allocation. Even though this
result is not consistent with the past existingréiture on finance and growth, it is in line
with contributions using more recent data on finandevelopment (see, for instance,
Rousseau and Wachtel, 2087As highlighted in the introduction, this restdtprobably
due to the fact that the analysis is conducted database that includes only publicly listed
so that, even the small firms are relatively largeleed, large firms substitute to bank
finance other sources of external finance, sudhastock market.

Given that it is of interest to analyze not onlg &ffect of the financial intermediaries
deepening, but also the effect of stock market ldgweent on investment decisions,
column (3) adds to the firm’s characteristics ttuels market capitalization as a percentage
of the GDP. Consistent with the existent literatutiee coefficient on stock market
development (0.003) is positive and significantiffedent from zero at the 1% level. This
result is relevant for the purpose of this analysige it documents the existence of a
positive influence going from the deepening in gheck market activity and the capital
accumulation process. According to the existingréditure, the stock market may influence
investment through different channels. First of &#de stock market provides information
about the profitability of investment and, therefotr can identify fundable projects that
otherwise may not be undertaken. Second, an exgamnsithe stock market activity may
increase the opportunities for risk sharing whiotvdrs the cost of equity finance and,
through this route, increase investment. Third stieek market may have a positive impact
on investment by exerting pressure on corporate ag@ments, especially through
effective takeover or threat of takeover (JensehMackling, 1976). The positive effect of
stock market development, taken together with thetiye impact of growth opportunities,
is predictive of the fact that the stock marketuadion of a firm is a useful guide for
managers to take corporate decisions and, in thafgpcase, investment decisions.

Up to now the empirical analysis has considerecetfext of financial intermediaries
and stock market development on the level of inmest, separately. Nevertheless, the
sign and the significativity of the coefficients d&oth private credit and stock market

capitalization are not altered if both indicatore ancluded in the same regression (see

'® Indeed, Rousseau and Wachtel (2007) show thaintpact of financial intermediaries deepening on
growth is not as strong in more recent data (193082
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column (4) in table 4). This means that the effd@ctinancial intermediaries development
on firm-level investment is independent on the degof stock market development and
vice-versa, and that the stock market developmasitahrobust effect on investment in the
sample while, the development of financial interragds does not.

Finally, column (5) includes the principal componher private credit and stock
market capitalization to estimate the effect of ¢lwerall financial development on capital
allocation. Therefore, this indicator accounts bothfinancial intermediaries and for stock
market development and summarizes the overall degfréinancial efficiency in only one
index. The effect of financial development on irtwesnt is positive and significantly
different from zero at the 1% level. More specifigaan increase of one standard
deviation in the level of financial development ifep a potential increase of 0.001 in the

future average level of investment ratios.

6.2 Sensitivity of investment to financial specialiaati

This section presents the results of the secortdop#ine econometric analysis which
examines whether the exogenous component of thetrgtaifinancial specialization has
an impact on firm-level investment. This analysi®oased on the investment equation (2)
that includes an indicator of the country’s finaicspecialization along with the set of
firm’s characteristics and the financial developmiedicator described above. Therefore,
the investment equation is similar to the one aglbt the previous section apart from an

additional term,FS

.1, Which accounts for the degree of country’s finahspecialization
in the stock market’s activity.

This model predicts that if market-based finansidtems promote investment more
than bank-based systems, then the estimated deaffids expected to be positive.

The coefficient of interest is reported in the tficolumn of table 5 in which the
financial specialization indicator is included ajowith the price-earnings ratio and the
logarithm of total assets. The results of this gmation indicate a positive and significant
effect of financial specialization on firm-leveliestment since the coefficient is positive
and significantly different from zero at the 1%éévMore specifically, an increase of one
standard deviation (that is an increase of 0.460)he relative importance of financial

markets over intermediaries increases averagetimees ratios by 0.003.
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Furthermore, the specification in column (1) iseexted to investigate the effect of
financial specialization in a model that includésoaan indicator of the overall level of
financial development. Indeed, as it can be intefrem column (2), the coefficient on
financial specialization remains positive and digant even after including the principal
component of the stock market capitalization ardghvate credit provided by banks and
other financial institutions.

These results suggest that, in the sample considére relative importance of stock
market activity over that of financial intermed@&siis relevant for investment decisions in
a model that accounts for firm’s characteristicd &r the overall financial development.
Hence, these results indicate that it is both thesll of financial development and the
degree of financial specialization toward stock kets that matters for investment
decisions, and by this route, for economic growth.

This is an innovative finding in the finance andwth literature given that previous
contributions have shown that it is the overalleleof financial development, not the
financial structure, that accounts for growth (Beckl Levine, 2002; Demirguc-Kunt and
Maksimovic, 2002; Ndikumana, 2005). Neverthelehs, itesults provided in the present
contribution are consistent with some recent thezkeand empirical literature. From an
empirical point of view, the relative importancerofrket-based systems over bank-based
systems has been documented by a recent work byngog (2008) who shows that
market-based systems promote growth compared vatik-based systems in countries

with flexible legal systems.
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Tableb.

Sensitivity of investment to financial specialization

The dependent variable is the average level ofsimvent scaled by the beginning of year total assetsr
five overlapping years. All the regressions incladgme-invariant firm-specific fixed effect, yedummies
and a constant (not reported). All the independeniables are referred to the beginning of eaclodenf
five years. In specification (1) the independentialzles are the price-earnings ratio, the logarithfntotal
assets and the financial specialization definethasratio of stock market capitalization and prvatedit
issued by banks and other financial institutiomsspecification (2) the independent variables heeprice-
earnings ratio, the logarithm of total assets, fihencial specialization defined as the ratio afckt market
capitalization and the private credit issued byksaand other financial institutions and the finahci
development defined as the principal component rofafe credit issued by banks and other financial
institutions and stock market capitalization. Rdtaiandard errors are computed. The t-statistieseported
in parentheses. *** ** and * indicate statisticsignificance at the 1%, 5% and 10% level, respeltivk-
Square refers to the’Rvithin panel observations.

Variables (2) 2)

Price-earnings ratio 0.003 *** 0.003 ***
(3.84) (3.54)

Log (Total assets) -0.017 *** -0.017 ***
(-45.74) (-44.84)

Financial specialization 0.002 *** 0.001 ***
(4.28) (3.23)

Financial development 0.001 ***
(3.18)
No. of Observations 47,131 47,131
R-Square 0.1975 0.1978

6.3 The accelerator effect

The accelerator effect of stock market developrmantsists in the fact that the
deepening in the stock market activity could maka-tevel investment more responsive
to the growth opportunities, measured by the pe@atings ratios. More specifically, this
analysis consists in attempting to answer the Wilig question: does the deepening in the
stock market activity enhance the responsivenessvaistment to an increase of firm-
specific growth opportunities, as measured by theegearnings ratios? The accelerator
effect is based on the intuition that the abilifyfions to accumulate more fixed capital
depends, not only on the future growth opportusjtimit also on the availability of finance

that allows to take advantage from them. In otherds, the idea behind the accelerator
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effect is that a firm may not grow either becausedoes not experience growth
opportunities or because it has high growth opmpities but has no funds to take
advantage of them.

In analyzing the accelerator effect, regressiong®stimated and predicts a positive
coefficient, so that firms with higher growth pegstives are likely to increase investment
in the next period if the country’s stock marketvisll developed.

The coefficient resulting from the estimation ofmession (3) is reported in column
(3) of table 6. It can be inferred that, even thHotige stock market development has an
independent effect on investment, it does not @ay role in helping firms to take
advantage of growth opportunities. The coefficenthe interaction term is, indeed, equal
to zero. Therefore, more efficient financial sysseane likely to mobilize more financial
resources to promote investment projects but ardikedy to mobilize resources to those

firms with high growth perspectives in the samplasidered.

6.4 Robustness checks

Up to now, the results obtained by estimating thepiecal model can be
summarized as follows: (i) the stock market develept, measured by the market
capitalization over GDP, has a positive impact awestment; (i) the financial
specialization toward stock markets matters folitahpccumulation even in a model that
accounts for standard determinants of investmedt fan the overall level of financial
development; (iii) the stock market developmentsdaet seem to exert an accelerator
effect on growth opportunities in the sample coesad.

The last part of the econometric analysis atterfgpfgovide some robustness checks
to the analysis of the effect of stock market depeient on the average level of
investment ratios by adopting different indicatdvikreover, it provides estimation based
on a framework that considers as dependent varifieldevel of investment, scaled by
total assets, averaged over three non-overlappiregyear periodS. The results of both

robustness checks are reported in table 6 (PaaeldB).

% The same methodology has been adopted by sevemalibutions analyzing the effect of financial
development on economic growth by using countrgll@ata, such as Levine, Loayza and Beck (2000) and
Beck and Levine (2004).
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In particular, the regression reported in columndflpanel A adopts as an indicator
of stock market development thalue tradeddefined as the value of shares traded on the
stock market exchange divided by GDP whereas,dfgeession reported in column (2) of
panel A adopts thaurnover ratiocomputed as the ratio of the value of total shinted
and market capitalization, both at the beginningthef five-years period. As it can be
inferred from the table, the effect of stock markietvelopment is unaffected by the
measure adopted since the coefficients remainipesind significantly different from
zero at the 1% level. Nevertheless, the favourieasure of stock market development
remains the stock market capitalization since, @mypgaring column (4) of table 4 and the
first and second columns of table 6 (panel A),ah de inferred that the stock market
capitalization exerts the highest effect on investtrdecisions with a coefficient of 0.003.
Moreover, the coefficient on private credit becomegative and significantly different
from zero at 5% and 10% levels after measuringstbek market development with the
new indicators.

The results of the estimations computed on nonlappmng data are reported in
panel B. This table shows that the effect of peeenings ratios on capital allocation does
not change. In particular, the coefficient remgmsitive and significantly different form
zero at the 1% level in all specifications. Moreg\he impact of price-earnings ratios on
investment increases after considering non-ovemgpgata. In fact, the coefficients range
from 0.012 to 0.024 meaning that an increase ofstaedard deviation (that is an increase
of 0.151) in the price-earnings ratios determinesrerease in the average level of the
investment ratios that ranges from 0.002 to 0.@@p¢ending on specification and sample.
The intuition behind this result is that the infatmon about future growth opportunities
are captured by the price-earnings ratios and seel by managers to make investment
decisions.

From the same panel, it can be inferred that thgagnof stock market development
on the capital allocation remains positive and ifigcgntly different from zero at standard
levels after considering non-overlapping data.dat,fthe deepening of the stock market
activity helps firms to accumulate more capital re¥keough it does not help firms with
higher growth opportunities to invest more. Als@ ttelative importance of the stock

market activity over that of financial intermedesiin a country seems to exert a strong
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and positive effect on capital accumulation andcrefore on growth, in the sample
considered.

Table6.

Robustness checks and the accelerator effect

Panel A.

The dependent variable is the average level ofstment scaled by the beginning of year total assety
five overlapping years. All the regressions incladgme-invariant firm-specific fixed effect, yedummies
and a constant (not reported). All the independaniables are referred to the beginning of eaclopenf
five years. In specification (1) the independentialdes are the price-earnings ratio, the logarithfntotal
assets, the private credit issued by banks and fittacial institutions over GDP and the stock kedalue
traded over GDP. In specification (2) the independeriables are the price-earnings ratio, theritiga of
total assets, the private credit issued by banksoétmer financial institutions over GDP and thecktmarket
turnover ratio. In specification (3) the independeariables are the price-earnings ratio, the litigar of
total assets, the stock market capitalization o8®P and an interaction term between stock market
capitalization and the price-earnings ratio. Rolstahdard errors are computed. The t-statisticsegrerted
in parentheses. ***, ** and * indicate statisticginificance at the 1%, 5% and 10% level, respebtivk-
Square refers to the’Rvithin panel observations.

Panel A
Variables (1) ) 3)
Price-earnings ratio 0.003 *** 0.004 *** 0.002
(3.86) (4.23) (1.15)
Log (Total assets) -0.017** -0.017 *** -0.018 ***
(-44.41) (-44.86) (-45.98)
Private credit -0.001*** -0.001 **
(-2.72) (-2.21)
Value traded 0.001 ***
(4.91)
Turnover ratio 0.002 ***
(4.58)
Market capitalization 0.003 ***
(5.90)
Market capitalization * PER 0.000
(0.54)
No. of Observations 47,038 47,038 47,038
R-Square 0.1970 0.1971 0.1980
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Panel B.

The dependent variable is the level of investmserdled by total assets, averaged over three natappéng
five-year periods. All the regressions includenagtinvariant firm-specific fixed effect, year dungsiand a
constant (not reported). All the independent vdeslare referred to the beginning of each periofivef
years. In specification (1) the independent vagakdre the price-earnings ratio and the logarittinotal
assets. In specification (2) the independent virgabre the price-earnings ratio, the logarithnotdl assets
and the stock market capitalization over GDP. lacffication (3) the independent variables are thieep
earnings ratio, the logarithm of total assets,stioek market capitalization over GDP and an intégsaderm
between stock market capitalization and the prammiegs ratio. In specification (4) the independent
variables are the price-earnings ratio, the lobaribf total assets, the financial specializatiofingel as the
ratio of stock market capitalization and the prévatedit issued by banks and other financial ustins and
the financial development defined as the princigahponent of private credit issued by banks an@roth
financial institutions and stock market capitaliaat The t-statistics are reported in parentheS&s** and

* indicate statistical significance at the 1%, 5&6d.0% level, respectively. R-Square refers toRhevithin
panel observations.

Panel B
Variables Q) 2) 3) (4)
Price-earnings ratio 0.014 *** 0.012 *** 0.024 *** 0.012 ***
(3.39) (2.74) (2.99) (2.77)
Log (Total assets) -0.015** -0.015 *=*= -0.015 *** -0.015 *=*=
(-18.75) (-18.13) (-18.26) (-18.02)
Market capitalization 0.004 * 0.007 **
(1.85) (2.60)
Private credit 0.000
(0.06)
Market capitalization * PER -0.017 *
(-1.82)
Financial specialization 0.002 **
(1.91)
Financial development 0.001
(1.28)
No. of Observations 13,712 13,522 13,522 13,522
R-Square 0.1485 0.1494 0.1499 0.1496
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7. Concluding remarks

This study has examined three different but relapeestions about the relationship
between growth opportunities, financial institusoand firm-level investment decisions.
The first question is whether the information abfuttire growth opportunities, contained
in the price-earnings ratios, is likely to influenmanagers in taking corporate decisions,
such as the decisions on investment. The secorstignas whether the development of
financial intermediaries and financial markets #kely to encourage entrepreneur’s
investment behaviour and help private firms to talleantage from growth opportunities.
The third question is whether a country’s finanglcture, characterized by the relative
importance of stock markets over financial interragds, is likely to promote firm-level
investment.

The empirical analysis conducted on an unbalaneeelpof 9,000 listed firms over
the period 1990-2006 is informative with regard ttee three questions. Indeed, the
evidence shows that the information contained engdhce-earnings ratios about the future
growth perspectives is likely to affect investmelecisions. Moreover, the results show
that different indicators of stock market developingre positively and strongly related to
firm’s investment. This suggests that the stock ketadevelopment facilitates private
investment to the extent that it is accompanie@iyncrease of funds to investors and by
a decrease in the cost of equity finance. Thergfmea country’s financial market becomes
more sophisticated, capital becomes more availabtecheaper and it is allocated more
efficiently among firms. By contrast, the creditopided by banks and other financial
institutions to the private sector does not seeraxirt a positive impact on investment.
This result is also documented in the more reagterature (Rousseau and Wachtel, 2007)
and is probably due to the fact that the analysisonducted on a database that includes
only publicly listed so that, even the small firrmue relatively large. As expected, large
firms substitute bank finance with other sourcesextiernal finance, such as the stock
markets. Moreover, the results indicate that, etlemugh the stock market enhances
investment in the private sector, it does not mialeasier for firms to obtain the funds
required to capture growth opportunities, by furtinereasing investment.

The empirical analysis also shows a positive effettthe overall financial
development on investment. Finally, the resultshef empirical analysis are informative

about the existence of a positive relationship betwthe financial specialization on the
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stock market activity, relative to that of finariciatermediaries, and investment. These
results are not only consistent with the view thats the overall level of financial
development that matters for growth, but also witiims that market-based systems are
better at promoting investment than bank-baseaByst

Taken together, these findings suggest that firmh higher growth opportunities
accumulate more capital and that the stock markstahkey role in channelling funds
toward investment projects.
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Appendix A. Sample selection

All countries available in the Worldscope databarseincluded. This results in a sample of 41 caesitiThe
sample does not include firms for which the primangustry is either financial (one-digit SIC codie6) or
services (one-digit SIC code of 7 or above).

In addition, the following observations have beeopped before estimating the coefficients of irdere

- All firms with less than six years of coverage.

- All firms with missingCapital expenditureslotal assetandPrice-earnings ratio

- Observations with Average (Capital expendituresd! assets) >= 0.173

- Observations with Price-earnings ratio >= 0.86

The resulting dataset has 9,039 firms with 52 di2€ervations.
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Appendix B.

Sample composition

The appendix reports the number of firm-year obatizns and the number of firms in each countryuded
in the sample. The data source is Worldscope.

Country Number of observations Number of Firms
Argentina 176 43
Austria 352 43
Belgium 351 48
Brazil 433 204
Canada 1,626 230
Chile 614 110
Colombia 77 12
Denmark 649 76
Finland 520 81
France 2,043 296
Germany 2,338 349
Greece 37 23
Hungary 41 10
India 2,011 412
Indonesia 723 150
Ireland 249 22
Israel 102 32
Italy 838 125
Japan 8,078 2,072
Korea, Rep. 1,803 449
Luxembourg 63 11
Malaysia 1,802 401
Morocco 15 6
Mexico 395 76
Netherlands 801 76
New Zealand 192 36
Norway 294 56
Pakistan 342 54
Peru 191 42
Philippines 399 85
Poland 105 36
Portugal 117 26
Singapore 924 228
South Africa 869 134
Spain 227 42
Sweden 816 116
Switzerland 1,019 116
Thailand 927 194
United Kingdom 4,024 456
United States 15,800 2,053
Venezuela 37 8
Total 52,420 9,039
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Appendix C. Summary statistics by country for firm-level variables
The appendix reports the summary statistics by trpwof all the firm-level variables used in the dangal

analysis. See table 1 for variables description.

Average (Capital

expenditures/Total

Country assets) Price-earnings ratio Log (Total assets)
Mean Median Mean Median Mean Median

Argentina 0.05 0.04 0.19 0.12 13.14 13.47
Austria 0.07 0.06 0.20 0.14 12.80 12.52
Belgium 0.07 0.07 0.56 0.18 12.78 12.56
Brazil 0.07 0.07 0.58 0.08 13.26 13.24
Canada 0.07 0.07 0.33 0.15 12.92 12.83
Chile 0.06 0.06 0.23 0.14 12.43 12.43
Colombia 0.04 0.04 0.19 0.12 12.94 13.03
Denmark 0.07 0.07 0.28 0.16 12.11 11.91
Finland 0.08 0.07 0.16 0.11 12.96 13.01
France 0.09 0.05 0.27 0.15 13.09 12.76
Germany 0.08 0.07 1.35 0.21 12.84 12.53
Greece 0.08 0.06 0.46 0.23 12.46 12.07
Hungary 0.12 0.13 0.15 0.11 12.28 12.03
India 0.09 0.07 0.18 0.11 11.91 11.79
Indonesia 0.07 0.05 0.21 0.10 11.68 11.43
Ireland 0.07 0.05 0.16 0.14 12.54 12.74
Israel 0.06 0.04 0.23 0.26 13.71 13.79
Italy 0.05 0.04 0.24 0.15 13.69 13.66
Japan 0.05 0.04 0.60 0.29 13.54 13.39
Korea, Rep. 0.07 0.05 0.46 0.11 12.78 12.61
Luxembourg 0.06 0.05 0.28 0.25 12.77 12.64
Malaysia 0.06 0.05 0.49 0.16 11.70 11.59
Morocco 0.11 0.08 0.20 0.16 13.16 13.00
Mexico 0.06 0.06 0.30 0.13 13.95 13.42
Netherlands 0.07 0.07 0.21 0.12 12.90 12.81
New Zealand 0.08 0.07 0.19 0.14 11.69 11.50
Norway 0.12 0.08 0.26 0.14 12.48 12.44
Pakistan 0.08 0.06 0.17 0.08 11.09 10.93
Peru 0.07 0.06 0.32 0.05 11.59 11.53
Philippines 0.07 0.06 0.47 0.14 11.99 11.92
Poland 0.08 0.08 0.56 0.12 11.67 11.33
Portugal 0.08 0.06 0.29 0.18 13.17 13.22
Singapore 0.07 0.05 0.38 0.16 11.91 11.73
South Africa 0.09 0.07 0.14 0.11 12.23 12.67
Spain 0.06 0.05 0.94 0.14 13.70 13.64
Sweden 0.06 0.06 0.43 0.14 13.26 13.15
Switzerland 0.06 0.05 0.19 0.15 13.37 13.10
Thailand 0.07 0.06 0.28 0.10 11.33 11.08
United Kingdom  0.12 0.06 0.31 0.13 12.29 12.99
United States 0.07 0.06 0.31 0.16 12.88 12.79
Venezuela 0.05 0.04 0.12 0.10 7.13 7.09
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Appendix D. Summary statistics by country for financial indicators
The appendix reports the mean, by country, oftalftnancial indicators used in the empirical aseySee
table 1 for variables description.

Private Market Financial Financial
Country credit capitalization  Value traded  Turnover ratio development specialization
Argentina 0.21 0.36 0.03 0.18 -2.14 1.64
Austria 0.91 0.14 0.06 0.49 -1.40 0.14
Belgium 0.61 0.55 0.12 0.20 -1.32 0.76
Brazil 0.30 0.35 0.14 0.41 -2.01 1.15
Canada 0.81 0.80 0.45 0.54 -0.30 0.76
Chile 0.51 0.83 0.08 0.10 -0.94 1.38
Colombia 0.17 0.15 0.01 0.08 -2.30 0.50
Denmark 0.52 0.45 0.27 0.58 -1.56 1.04
Finland 0.61 1.12 0.64 0.49 -0.54 2.11
France 0.85 0.59 0.39 0.61 -0.93 0.66
Germany 1.05 0.39 0.37 1.02 -0.83 0.38
Greece 0.48 0.86 0.46 0.48 -1.08 1.77
Hungary 0.26 0.25 0.21 0.74 -2.23 0.99
India 0.25 0.30 0.45 1.46 -2.16 1.26
Indonesia 0.40 0.25 0.10 0.40 -2.01 0.73
Ireland 0.66 0.64 0.26 0.46 -0.80 0.73
Israel 0.72 0.51 0.20 0.37 -1.20 0.72
Italy 0.59 0.34 0.26 0.64 -1.59 0.54
Japan 1.66 0.72 0.41 0.56 0.48 0.44
Korea, Rep. 0.63 0.41 1.12 2.48 -0.60 0.34
Luxembourg 0.96 1.53 0.04 0.02 0.55 1.66
Malaysia 1.22 1.69 0.80 0.42 1.12 1.41
Mexico 0.22 0.30 0.10 0.35 -2.21 1.33
Morocco 0.49 0.38 0.04 0.11 -1.70 0.75
Netherlands 1.20 0.95 0.81 0.77 1.06 0.63
New Zealand 0.98 0.43 0.15 0.35 -0.90 0.43
Norway 0.60 0.32 0.23 0.70 -1.20 0.36
Pakistan 0.23 0.14 0.21 1.92 -2.42 0.60
Peru 0.23 0.22 0.04 0.20 -2.30 0.97
Philippines 0.37 0.54 0.17 0.29 -1.60 1.33
Poland 0.22 0.13 0.06 0.51 -2.44 0.54
Portugal 0.93 0.37 0.25 0.59 -1.09 0.38
Singapore 0.97 1.54 0.77 0.50 0.86 1.32
South Africa 0.61 1.50 0.39 0.25 0.71 1.37
Spain 0.74 0.26 0.14 0.50 -1.49 0.36
Sweden 0.45 0.93 0.71 0.68 -0.23 1.05
Switzerland 1.59 1.81 1.49 0.77 1.83 1.12
Thailand 1.21 0.52 0.34 0.72 -0.48 0.44
United Kingdom 1.12 1.33 0.73 0.53 0.55 1.14
United States 0.50 1.11 1.41 1.16 0.67 0.77
Venezuela 0.11 0.11 0.02 0.18 -2.58 0.82
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