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1. Introduction

The emerging knowledge economy is a new phenomenon in the financial markets
and poses new issues in various aspects of financial decision-making. The financial
sector plays an important rale in macroeconomic management but many studies on
financial issues relate to the microeconomic level, where the study of markets under
asymmetric information has provided insights into the significance of financial factors
for corporate investment decision-making. There is relatively less research done on
the role of financial intermediation at the macroeconomic level in the knowledge eco-
nomy. Therefore, this paper makes contribution to the literature in this area by provi-
ding a systematic integration and investigation of the financial issues in the emerging
knowledge economy through an empirical investigation of the e-commerce sector in
relation to economic reform vis-a-vis public policy formulation. This paper provides an
empirical analysis of the important financial issues in the e-commerce financial mar-
ket and draws on the Australian findings of various economic variables that influence
Australian e-commerce equity value. From the empirical findings of the Australian
study we are able to extrapolate and hypothesise the inferences on both regulatory
and monetary policy formulation for the regional countries. The issues and their impli-
cations for creating an intellectual-asset value chain to advance the recovery and
reform process are also discussed.

The objectives of this paper are: firstly to highlight the emerging issues pertaining
to the development of e-commerce as a market, secondly to identify and explain the
macro-economic determinants of valuation for e-commerce stocks, and thirdly to
develop a new theoretical framework, using the Australian e-commerce financial data,
for determining the equity value of e-commerce firms and the public policy implica-
tions thereof. The impetus driving the valuation of e-commerce firms is the fact that
firms are taking strategic positions in the posi-industrial economy, which is the sour-
ce of future economic growth'. This paper also provides an empirical analysis of some
other important issues in the e-commerce financial market such as market efficiency,
volatility and predictability.

* Paper presented at the International Conterence Economic Recovery and Reforms Bangkok, Thailand, October
28-29, 2002

' Stefan Rover, Chief Executive Otficer — Banking, BROKAT Infosystems AG, 1992
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The paper is structured as follows: Section 2 provides a review of the issues of the
e-commerce sector and their relationship to economic activity and reform. Section 3
reviews the role of macroeconomic or real variables in the valuation process for equity
and more specifically for e-commerce equity. Section 4 presents the empirical evi-
dence of the tests developed in this study in relation to volatility, predictability and effi-
cient market hypothesis, including contemporary theories of valuation of financial
assets and the issues related to volatility and predictability. The implications of the
Australian study are given in Section 5. Section 6 contains the conclusions of this
study.

2. E-Commerce and Economic Activity

The relationships between the financial markets and real economic activity in the
knowledge economy are not yet well explored. The relationship between financial mar-
kets in the knowledge economy has been studied using endogenous growth model,
although the application of this approach has not been fully explored (see Agenor and
Montiel 1996 for a survey). In this literature, the role of finance in economic growth via
productivity growth is stressed and the adoption of some public policy to manage
financial market is also implied by the general propositions of endogenous growth
theory. It may be noted in this connection that one appropriate framework for specif-
ying the elements of the knowledge economy is endogenous growth model (see Islam
2001 for a full discussion of this point). From this paint, this paper studies the relations
between finance, endogenous growth, and the knowledge economy in the e-com-
merce sector.

2.1 Emergence of the Global Knowledge Economy and the Financial Issues in the E-
Commerce Sector

The factors of economic growth also include in capital stock, knowledge, science
and technology, population, innovation, the supply of resources, better management
practices, improved productivity, and other related economic factors. However, the
accelerated rate of economic growth has modified the traditional structure and insti-
tutional basis of the economy. This has been accompanied by by-products of funda-
mental consequences such as globalisation, the emergence of the knowledge eco-
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nomy, and regional convergences and divergences of economic growth of different
countries (Islam 2001; Oh and Islam 2001; Sheehan and Tegart 1998). The important
characteristics of a knowledge economy may be summarised as the following: the
increasing knowledge intensity of the economy, the rise of the online economy, the
rising value of knowledge and market failures, and integrated international markets
and globalisation (Sheehan and Tegart 1998). With the emergence of the knowledge
economy and the changes in the growth rate and structure of the economy, several
issues about its analysis and management, especially the relations between finance
and real economic activities in the knowledge economy, have originated. Some of the
relevant issues of e-commerce finance in the knowledge economy are summarised in
the following sections.

Most industrial economies have registered remarkable economic performance
experiencing a rise in trend growth (GDP per capita) in recent years (OECD 2000). A
rapidly changing economy in which information and communications technology (ICT)
plays an increasingly important role in restructuring economic activities resulting in
strong non-inflationary growth, high stock market valuations, low unemployment are
evidence of economic progress. The pervasive role of ICT applications span across a
wide range of sectors in the economy has heralded in the era of the New Economy.
This development has contributed to the recent global volatility in technology stocks
and raised questions about the underlying value of market capitalisations that appear
to defy all conventional financial evaluations and economic fundamentals’. The pre-
sent market scenario for e-commerce stock valuation is unclear and at best is an
inconsistent measurement of e-commerce equity investment according to traditional
measures. The movements of stock prices since World War Il were closely connected
to the rate of economic growth and economists had no trouble in explaining the resul-
ting stock returns by standard valuation models according to which stock prices are
determined by market fundamentals. But the recent volatility of the technology stock
prices are more troublesome and the question has been asked whether these stock
prices can still be explained by fundamentals. or whether speculative bubbles and
fads govern these prices.

The global market euphoria in e-commerce stocks raises the question of the
underlying value and raises questions as to whether technology stocks are really

Alan Greenspan's speech at the Economic Club of New York, January 2000,
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worth their market value or are the brokers ‘noise-trading’ (Black 1986) and over-
hyping these shares to euphoric investors? An argument for the current valuation of
technology related stocks is that information technology, which provides the impetus
for the role of macroeconomic or real variables current market boom on a global scale,
is a fundamental factor transforming the economy (De Long 1996). The stock market
reflects this future growth of the economy as economic growth in the post-industrial
era is expected to occur at a faster rate and earnings growth would also be faster than
before and this fundamentally justifies the current stock prices. Therefore, it follows
that e-commerce stocks are currently valued based on the potential outcomes and
economic impacts of e-commerce, the forces underlying its development. This paper
predominantly considers non-standard balance sheet or income statement informa-
tion as inputs to develop a valuation model that overcomes the limitations of traditio-
nal valuation methods.

2.2 |ssues of the E-Commerce Stock Market

In most developing countries, the financial sector assumes a major role in mobili-
sing domestic resources and allocating them to investment projects. A recent deve-
lopment in developing countries has been the larger role to private initiative in the
development process such as the privatisation of major public utilities in these coun-
tries. In developed countries like United States of America and Australia, the funding
for innovations in the e-commerce sector is largely by private initiative and this implies
that if the developing countries are to follow this path. a larger proportion of invest-
ment is to be undertaken by the private sector. As e-commerce is an important sector
of the new economy that provides a platform for economic growth, it is crucial that the
financial sector, vis-a-vis e-commerce equity market, is efficient to mobilise domestic
resources effectively to finance e-commerce based economic activities. The important
issues in the e-commerce equity market relate to the principles of valuation of e-com-
merce stocks, efficiency and volalility of the market and predictability of stock prices
and returns (for a review of these issues and their empirical evidence relating to the
general stock market see Cuthbertson 1997). These issues are addressed below.

2.3 Real Economic Activity and Financial Markets in the Knowledge Economy

The study of the relationship between financial intermediation and real economic
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activity is important to assess the potential role of improved financial intermediation in
the process of economic development (Islam, Billington and Oh 2001). The analysis
of this relationship commenced with pre-Keynesian monetary economics, and
emphasised the relationship between financial markets and fluctuations in prices and
output. Economists like Hawtrey (1919, 1928), Wicksell (1935) and Fisher (1933)
accepted the loanable funds theory of interest rate that credit markets perform a key
role in coordinating the inter-temporal saving decisions of households and the invest-
ment decisions of firms. Keynes' theory of investment behaviour was less definitive on
the role of finance and financial intermediation on aggregate economic activity and it
did not elaborate on this area other than to observe that a collapse in confidence
could have a recessionary impact on the economy. The liquidity preference theory
(Hicks 1937; Modigliani 1944) postulates that in a world with only money and securi-
ties, the interest rate is determined by the demand and supply of money. Post
Keynesian developments in the study of financial intermediation in the economy were
by Gurley and Shaw (13955, 1960) and Brainard and Tobin (1963). Gurley and Shaw
suggested that financial intermediation weakens the relationship between money and
economic activity and makes the economy more dependent on the complex interac-
tion between debts and assets in the economy. Brainard and Tobin postulated that
monetary policy had important real effects as it affects return on real capital. Recent
studies by Goldsmith (1960), Shaw (1973) and McKinnon (1973) further advanced the
relationship between financial structure and real economic activity to specify a causal
role for a country's financial system in the process of economic growth. Kindleberger
(1978) and Minsky (1982) also found a relationship between the state of the financial
system and economic performance.

2.4 E-Commerce Stock Valuation

The conventional theory of the firm stresses that business corporations provide
the specialised institutional structure that comes into being to reduce the transaction
costs. With the advent and proliferation of ICT in global economies since the early
1990s, the strategic use of ICT within the firm will no doubt revive interests in its role
of promoting cost efficiency and giving birth to that cyber market structure called the
Internet. The theory of the firm expounds contractual relationships as a pervasive fea-
ture of economic life. New research into the tantalising effects of modern age infor-
mation technology on the rules that govern exchange. vis-a-vis information exchange
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(Internet), would provide the catalyst to illuminate the impact of this phenomenon on
the value of a firm.

The demographics of the Internet cannot be solely addressed by conventional
physical sales and marketing that are subject to geographic constraint for the num-
ber of consumers. The Internet is constrained only by the people who have access
to it and make active use of it. The era of increasing returns is upon us, where dimi-
nishing returns hold sway in the traditional part of the economy — the processing
industries, increasing returns reign in the newer part — the knowledge-based indu-
stries (Arthur 1996).

3. Literature on the Traditional Asset Pricing Models and Their Limitations

The idea of the rational investor and the efficient markets hypothesis (discussed
below) underpin stock prices and they reflect the true value of economic fundamen-
tals, and market efficiencies prevent attempts by investors to make excess profits. In
such a market the share price will be an unbiased estimate of its intrinsic value, where
investment value is the present value of the share’s future cash flows as estimated by
well-informed and capable investors. Various asset pricing models exist for valuing
stocks and they are briefly discussed below.

3.1 Discounted Cash Flow Approach

The use of the DCF model for estimating the expected returns for e-commerce
stocks poses a challenge because it is hard to find reliable estimates for key inputs,
such as dividends, beta and growth rate. The higher volatility of e-commerce stock pri-
ces is likely to cause the parameters needed to estimate expected returns to fluctua-
te and produce wide swings in the estimated expected returns. Empirical studies star-
ting with Shiller (1981) has shown evidence that the variability of stock price indices
cannot be accounted for by information regarding dividend alone since dividends do
not vary enough to justify the price movement — the excess volatility problem.

3.2 Capital Asset Pricing Model (CAPM)

The CAPM is an economic model that predicts a trade-off between systematic
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risk, known as beta (j3), and expected return under specific conditions. It proves that
the relationship between prices of assets in a general equilibrium, where the investors
select assets to maximise the mean-variance utility, is linear. Although the CAPM is
widely used there are many criticisms (Roll 1977) against it. The evolving nature of the
e-commerce sector creates a situation where information is dynamic with the constant
introduction of unanticipated operating conditions in the industry, creating information
surprises that cause e-commerce stocks to move in a magnitude or direction not pre-
dicted by CAPM.

3.3 Factor Models

Sharpe (1965) described factor models as ‘return-generating’ statistical models
that assume that the return on a stock is sensitive to the movements of various fac-
tors or indices. The two main factor models are the one-factor market model and the
multiple-factor models. Depending on the number of predicted variables, the techni-
ques of simple or multiple regression analyses are used to define the return-genera-
ting process.

The market model is a well-known single-factor model in finance that assumes
that the monthly rate of return on a stock (A,) is linearly related to the monthly rate of

return on the overall stock market (A ). In contrast to the CAPM Madel, the Market

Model (MM) is a statistical model linking ex post returns on a stock to those on the
market. The MM can be used to determine the level of stock return that is unrelated
to the return on the market. The variable of interest would hence be the stock return
unrelated to general market return, represented by the regression residual from esti-
mating the regression line and referred to as an abnormal return. By removing the por-
tion of the return that is related to variation in the market's return, the variance of the
abnormal return is reduced. The advantage from using the MM will rely on the R-squa-
red of the MM regression. The higher the R-squared, the greater is the variance reduc-
tion of the abnormal return, and the larger the benefit.

The multiple-factor model is a ‘return-generating process’ statistical model that
describes how the return on a stock is produced by identifying major economic fac-
tors (variables) that systematically move the prices of all stocks. The factors are the
characteristics being measured and could be anything that can be objectively identi-
fied and scored.
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Factor models potentially provide the benefit of reducing the variance of the abnor-
mal return by explaining more of the variation in the normal return. This variance
reduction is typically the greatest in cases where the sample firms have a common
characteristic, in this case of e-commerce firms, when they are all members of one
market sector or industry (considered as such) and are grouped into sectors under
one market capitalisation group (Campbell, Lo and MacKinlay 1997).

3.4 Asset Pricing Implications for E-Commerce Equity

The value of e-commerce stocks is influenced by the level and rate of development
of intellectual property in the economy. In spite of its growing importance, there is no
absolute valuation method for intellectual property (Dabek 1999). The limitations of
conventional approaches compel the use of real economic activities, in an integrated
and analytical manner, to visualise the economic logic behind e-commerce develop-
ment. Fama (1970, 1990) conducted extensive study of the relation between stock
market returns and fundamental economic activities in the United States. Huang and
Kracaw (1984) and Chen (1991) have modelled the relation between asset prices and
real economic activities using factors such as productivity, growth rate of gross natio-
nal product, production rates, yield spread, inflation, unemployment and other real
activity indicators.

3.5 Limitations of Current Models

The discounted cash flow models for stock valuation where future dividend are dis-
counted at a constant rate poses two problems, the absence of earnings in the vast
majority of e-commerce firms and the argument that stock prices are too volatile to be
rational forecasts of future dividends discounted at a constant rate (Shiller 1981). The
absence of the earnings data required by and the limitations of traditional valuation
models makes it imperative that proxies and alternative models be used to determine
the value of stocks of many e-commerce firms.

3.6 Volatility and Predictability of the E-Commerce Sector

The implications of the EMH in e-commerce stocks relate to the efficient allocation
of capital in the sense that under the EMH market financing conditions and the firm's
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cost of capital are optimal. It follows that if markets are efficient there is no need to
defer projects or for government intervention. The measure of volatility of the e-com-
merce stocks vis-a-vis other market benchmarks and statistical analysis is crucial as
a further test of market efficiency for the allocation of financial resources. If the e-
commerce prices do not reflect market fundamentals then resources will be misallo-
cated and hence volatility tests are joint test for informational efficiency. The predicta-
bility of e-commerce stock returns depends on the statistical analysis of the random
walk hypothesis of the stock prices. If e-commerce stock prices were unpredictable.
such test would support the rational expectation element of the EMH that forecast
errors should be zero on average and uncorrelated with any information available at
the time the forecast was made. The EMH emphasises that it is impossible for inve-
stors 1o persistently make supernormal profits.

It is also argued in the mainstream financial economics discipline that it is possi-
ble to develop stock market models based on the EMH to assess the predictability and
volatility path of stock prices and returns (Cuthbertson 1997).

3.7 Efficiency of the Stock Market

The mainstream concepts, issues and methods in financial economics are based
on the theory of efficient market (see Cuthbertson 1997 for a review). The EMH pre-
dicts that share prices fairly reflect all information that has been fully revealed to the
market. Then the stock price only moves in response to new information that, by defi-
nition, is unpredictable. Information technology, which underpins e-commerce, is inter-
preted as a fundamental factor transforming the real economy to high profit growth in
the future (De Long 1996). In the context of EMH, this implies that the stock market
reflects the future growth of the real economy because investors have incorporated
this high growth expectation into their investment decisions and therefore fundamen-
tally justify the stock prices.

4. Methodology and the Approach of This Study
The approach adopted in this paper is based on the postulate that there exists a

fundamental relationship between the financial markets and real economic activity.
The positive market valuation of e-commerce firms, even when they have yet to earn
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a profit, suggests investors clearly expect the increasing economic importance of the
e-commerce sector in generating revenue for these firms, The Australian Government
estimated the economic impact on the level of national output through increased use
and development of the Internet to be an annual 2.7% increase (OECD 2000). The
traditional approach of stock valuation is generally based on the recent earnings trend
of the firm plus forecasts reflecting the economic prospects for the economy, industry

and the firm. The valuation of e-commerce stocks based on current and likely future
earnings performance poses a problem in that no past earnings or limited financial
performance records are available for meaningful valuation and the process must the-
refore piece together information on forecasts of the overall economy and the condi-
tions of the capital markets, to estimate or extrapolate a fair price. The absence of
earnings time series data for e-commerce firms made it imperative that surrogates are
used for estimating a firm's potential earnings. This situation has resulted in e-com-
merce consultants and researchers using such indicators as web-based metrics
(Hagel and Armstrong 1997; Bontis and Mill 2000; Demer and Lev 2000; Trueman,
Wong and Zhang 2000). ‘cash burn' rate (Demer and Lev 2000), research and deve-
lopment expenditure (Hand 2000; Amir and Lev 1999), revenue and expenses (Amir
and Lev 1999; Bontis 2000; Demer and Lev 2000; Hand 1999; Trueman et al. 2000).
These 'value drivers’ are fundamentally firm-specific indicators used to estimate and
extrapolate its growth potential. This method of factor portfolios based on e-commer-
ce sector-specific characteristics Is consistent with the theoretical approach for factor
selection mentioned in this paper. While real activity variables provide the indicators
and underpinnings for economic performance of the general market, the variables that
would signify potential growth impetus for the e-commerce sector are more specific
and overt.

4.1 Methodology and Econometric Methods

Due to the nascent development of e-commerce, we hypothesise that new eco-
nomic issues regarding e-commerce are emerging that have wide macroeconomics
and e-commerce stock valuation implications and therefore public policy and hence
reform relevance. The broad methodology adopted in this paper is as follows:

(i} analyse and put the recent e-commerce stock price volatility and return into per-
spective to gauge its volatility in relation to return against the general market and
between sectors;
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(i) develop an econometric multifactor model for e-commerce stock returns to iden-
tify and estimate the factors that are most likely to pervade e-commerce stock
value;

(iii) test the predictability of stock returns using the combined explanatory power of
the factors and analyse the ramifications of these factors tor e-commerce invest-
ments and economic reforms;

(iv) make inferences from the perspective of the implications for public policy decision
making.

4.2 A New Valuation Approach for the E-Commerce Equity Market

Macroeconomic analysis generally focuses on changes in macroeconomic condi-
tions as a result of changes in government policies, market structure, technology. cul-
ture and other reasons. As these factors change. expectations about the performan-
ce of a particular firm, industry and ecanomy will change and affect the investment
weighting given to a particular sector. There is commonality in the view that the varia-
tions in expected returns are rational variations in response to market conditions
(Chen 1891; Schwert 1990; Fama 1989, 1990). This research adopts the fundamen-
tal factor approach to estimate return for e-commerce equity from an ex post per-
spective. The advent of the Internet has been both pervasive and significant, affecting
all market aspects including government policies, competition, lifestyle, costs and
growth perception.

Unlike the traditional approach of stock valuation, the valuation of e-commerce
stocks based on current and likely future earnings performance poses a problem in
that past earnings financial performance records are limited for meaningful economic
projections and the process must therefore piece together information on forecasts of
the overall economy and the conditions of the capital markets to estimate and extra-
polate a fair price. To address this situation a new model (the AEMM model) is deve-
loped in this study, specifying macroeconomic factors, for the estimation of e-com-
merce stock value. The model consists of several local and international factors that
influence a particular financial market, namely, the Australian financial market. The
factor identification process in this study seeks to ensure that equity investments in
the e-commerce sector will maximise financial returns when these variables are inclu-
ded in the risk analysis. This paper adopts an important and recent approach to eco-
nometric specification, estimation and testing in relation to e-commerce stock valua-

31



SAVINGS AND DEVELOPMENT - No. 1 - 2004 - XXVII

tion. The AEMM model along with some other quantitative methods is used to address
other financial issues in the e-commerce sector. Econometric analyses including sta-
tionarity tests, cointegration modelling, volatility and predictability analyses and effi-
cient market hypothesis checks are performed. The empirical findings of this
Australian study and their implications for reform of public policies in Asia are stated.

For many e-commerce firms, the emphasis is on long-term growth as opposed to
current profitability. Traditional asset pricing methodologies, such as those of Sharpe
(1964), Lintner (1965b), Black (1986), Merton (1973), and show that the expected
return on a financial asset is a linear function of its betas or covariances with some
systematic risk factors or market factors. This paper adopts the theoretical approach
to specifying factors and the variable factors to be analysed are classified into two
categories of economic and capital markets factors, and the purpose is to identify the
causality relation of these variables to e-commerce stock returns. The selected
macroeconomic and financial markets state variables closely related to e-commerce
development and empirical financial studies of the stock market.

The technique of factor analysis is used to analyse data within the broader multi-
variate linear model developed in this paper. Traditional asset pricing methodologies,
such as those of Sharpe (1964), Lintner (1965), Merton (1973) and Ross (1876) show
that the expected return on a financial asset is a linear function of its betas or cova-
riances with some systematic risk factors. The multi-beta models generalise the con-
cept of risk under the traditional CAPM that market risk, risk that cannot be diversified
away, underpins the pricing of assets. Market risk is measured using a series of risk
factors that determine the behaviour of asset returns, whilst the CAPM measures risk
only relative to market return.

The situation facing e-commerce stocks, as a reflection of the Internet as a busi-
ness medium, is that it is still in a relatively early stage of development, complex and
not fully understood. The CAPM, with all its controversies, can afford a simple model
that is easier to understand, test and use to abstract from the noisy complexity of the
e-commerce stock scenario. It will be used to describe what is occurring in regard to
e-commerce stock volatility through analysis of the variability of past returns; also the
findings will serve as the foundation for the forecast of the expected returns and as a
basis for constructing a more effective model. A general representation of the multi-
ple-factor model can be written as:
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stockret, = o, + B J(F )+ Bo)(Fa)y+ oo+ B (F), + ¢,

where: stockret, = the return of stock /in period &
;= the expected value if each factor has a value of zero;
(Fi); & (F,), = the values of factors 1 ... k with pervasive influence in period f;
(B,), & (B,), = sensitivities of stock / to the factors;
(B,); = the change in the return on stock / per change in factor k; and
£, = random error term.

The specific model developed in this study is presented in Section 5.3.1 below.
4.3 Financial Econometric Methods

The objective in multiple regressions is to identify the relationship between an exo-
genous variable and multiple endogenous factors and that the factors capture eco-
nomy-wide systematic risks. The cointegration analysis is in two stages: the unit-root
test to determine their non-stationarity and. when the results indicate that the first-dif-
ferenced series of each variable are stationary, a subsequent test to determine whe-
ther these two variables are cointegrated. Stationarity is a state of statistical equili-
brium when a series of observations have the same distribution over time (an inva-
riant distribution function). Stationarity is used in time series econometrics to test for
stability of the relationship between two or more variables over time. This enables a
better understanding of the relationship when there is stationarity in the time series
and the [3 does not change arbitrarily over time. This study also conducts cointegra-
tion tests to investigate the relation between stock underlying macro-variables. If eco-
nomic variables are significant and consistently priced in e-commerce stock returns,
they should be cointegrated. This co-integration relation between e-commerce stock
returns and the underlying factors is a necessary condition of the equilibrium model
of stock market returns. The test for unit root is first done using the autoregressive pro-
cess of order one AR(1) model. The model assumes no hierarchical structure for the
factors, hence no orthogonalisation is done.
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5. Empirical Analysis — Data and Results
5.1 Data

The e-commerce firms in this study are selected from the population of pure-play
e-commerce companies from a variety of sectors listed on the Australian Stock
Exchange. The definition of pure-play e-commerce firms are those firms whose busi-
ness activities are exclusively e-commerce based, including those with a few embr-
yonic e-commerce businesses, and rely on their e-commerce/Internet expertise to
provide the impetus for future growth. The proxy for market return for the study period
is calculated from the closing SP/ASX 200 index on the last trading day of the month
in the period from July 1999 to June 2000. The stock prices are the closing prices of
the e-commerce firms on the last trading day in each month obtained from the
Australian Stock Exchange. The twenty-four macroeconomic variables (see Islam and
Oh 2000) used are monthly data for the corresponding period as the stock market
data, selected from various sources such as the Australian Bureau of Statistics, finan-
cial web sites and the Reserve Bank of Australia.

5.2 Econometric Study and Results
5.2.1 E-Commerce Stock Valuation and Volatility

The tendency of a stock to move up or down with the market is reflected in its beta
coefficient, . The total risk associated with the e-commerce stocks is decomposed
from the analysis of variance (ANOVA) of the stock return to market return regression
by dissecting it into systematic and unsystematic risks. The systematic and unsyste-
matic risk profile, as measured by the market index, indicates that the e-commerce
stocks were to a large degree subject to unsystematic risk (82%) rather than syste-
matic risk (18%) in the study period (Islam and Oh 2000}. This means that there was
less of a tendency for the e-commerce stock prices to move together with the gene-
ral market variability and unsystematic or firm-specific risk explains 82% of their
variance. This situation can be explained by the higher return variability of the e-com-
merce stock portfolio; where monthly o equals 49.82%, compared to the general mar-
ket monthly ¢ of 3.13%.
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From Table 1 below, volatility measured against the market, represented by beta,
is generally higher for most sectors and implies that the majority of e-commerce stock
returns were maore volatile than the market return in the study period. From the per-
spective of risk-return relationship, the risk and return trade-off appears not to hold in
the sample stocks in the study period.

Table 1: Relative Market Volatility of Sectors and Trade-off Between Risk* and Return

Sector ) o Beta Return _Sb
Health & Medical Services 19.86 0.39% 1105.33%
Miscellaneous Services 638 5.41% 47.04%
Retail/Retall Investment 5.22 4.20% 29.74%
Diversified Media 5.00 0.67% 28.99%
Computer & Cffice Services 493 0.07% 30.32%
Eguipment & Services 4.25 26.97% 140.37%
Other Telecommunications 3.74 2.67% 21.38%
Miscellaneous Financial Services 0.57 0.44% 30.69%
Casino & Gaming 0.03 24.06% 56.23%
High Technology 0.26 -1.26% 27.45%

“ranked in order of beta
Souree: Islam gna Oh (2000

Though e-commerce firms have a number of advantages over traditional firms
such as lower operating costs, the recent market consolidation® of e-commerce stocks
indicates a reaction to market risks and conditions faced by this sector and investors
are constantly studying to see how changing technology will end up transforming the
market. This confirms the general systematic risk level of the e-commerce stocks and
that they move predominantly in a volatility sphere of their own, and relatively inde-
pendent of the market.

5.3 The Multivariate Regression Model — Results

The following sections present the results of the tests done in estimating the multi-
beta models for e-commerce stock valuation.

' April 2000, when the market index dipped predominantly due to the fall of stocks in the e-commerce
sectar,
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5.3.1 Stationarity Tests and Cointegration

The tests of stationarity or unit root tests are conducted on the factors that have
been tested to be statistically significant at the 20% level in the estimated regression
equations. The factors to be tested are MRP, IP. NAS, CC and FE as they all have
been tested to be statistically significant at the 20% level, at least once, in the sectors
analysed. /P was tested to be an explosive series and was excluded from the regres-
sion equation, the RA-squared of the estimated regression equation increased to
64.82% as opposed to 48.12% after the exclusion. MRP had a t-statistic of 0.3749 and
was insufficient to reject the null hypothesis. The rejection of the MRP factor may be
construed that the CAPM as being less inappropriate for pricing e-commerce stock
return, where the beta is the coefficient with the MRP factor,

From an e-commerce portfolio perspective these three explanatory variables have
the strongest influence on e-commerce stock return across all the stocks and sectors
evaluated in this study. They remain statistically significant even when we use a more
stringent significance level of 10% (c = 1.943). Of the three pervasive factors, NAS
and CC have a positive correlation and FE has a negative correlation with the return
of the portfolio of e-commerce stocks.

On the basis of the criterion of goodness of fit, the following equation best explains
Australian e-commerce stock returns in the study period:

stockret(APR), = -0.1900 + 0.0013ANAS, + 0.0692ACC, - 0.3287AFE,
(1.2772)  (3.7657)  (1.9345)  (-2.1045)

R* = .6421

All three factors in the estimated equation are statistically significant at the 10%
significance level (t-statistics in parentheses) and this validates the present model and
confirms the evidence of their pervasiveness on the portfolio return of the e-commer-
ce stocks. While systematic risk measured by the NAS, CC and FE factors explain
more than half of the variance (56.62%) of the e-commerce portfolio return PR, in the
equation. Such systematic risk level is consistent with empirical study done by
Drummen, Martin, Zimmermann and Heinz (1992) where systematic risk explains
almost half of the variance of European stocks. The estimated model therefore provi-
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des a better measure of e-commerce portfolio return compared to the average 17%
systematic risk level by the market model using the S&P/ASX 200 as the market index
in this study.

A regression for testing cointegration involving the first differences, Ay, and Ax,, for
each of the following equations (1) to (3), on the dependent variable stockret, with

each of the three pervasive factors of NAS, CC and FE using the Dickey-Fuller test is
conducted as follows:

stockret(APR), = . + } ANAS,; (1)
stockret(APR), = o+ f} ACC, (2)
stockret(APR), = o+ ﬁ AFE,; (3)

The results are presented in Table 2 below.

Table 2: Cointegration Statistics of Series with First Differences
Cointegration Critical

Series Value* I-statistic (ﬁ 1) p-value
Equation 1 (ANAS) 364 53614 0.0003 Cointegration
Equation 2 (ACC) -3.04 -3.7237 0.0040 Cointegration
Equation 3 (AFE) -3.04 -3.7076 0.0041 Cointegration
“Asymptone Crivcal Values from Davdson and MacKinnon (1993}, at the 10% significance level and no time trend
Seurce: |slam ana Oh (2000)

From Table 2, the t-statistic of (fl r.y) for all the explanatory variables NAS, CC and

FE are all below the asymptotic critical value of —3.04 at the 10% significance level.
This is evidence that the variables are cointegrated for variables running a regression
involving the first difference of their time series.

5.3.2 Efficient Markets Hypothesis Implications
In this study, the EMH is tested using the regression based method:; using the

three significant and pervasive factors that contain such information about e-com-
merce, equity investment opportunities are reflected in the NAS, CC and FE.

37



SAVINGS AND DEVELOPMENT - Nao. 1 - 2004 - XXV

Following the practice for testing market efficiency in the literature, asymptotic analy-
sis is used to test the weak- form EMH that information observable to the market prior
to month t should not help to predict the return during the month t for the e-commer-
ce sector return. The estimates for the EMH tests by sector are presented in Table 3
below.

Table 3: Summary of Results for Efficient Market Hypothesis Tests

return,
Sector/return, o [s pe
Casino & gaming 03080 0.2154 0.0466
t-statistic 1.5486 -0.6992
Computer & office services 0.0180 0.2540 0.0643
t-statistic 0.2358 0.8293
Diversified media 0.0071 0.0832 0.0068
statistic . ) D055 0.2625 =
Equipment & services 0.3048 -0.1128 0.0126
tstatistic 0.6745 03578
Health & medical services 2.5156 0.1135 0.0129
t-statistic 1.0342 -0.3614
High Technology -0.0842 01091 0.m21
t-statistic P -1.3801 -0.3505 .
Miscellaneous financial services -0.1039 -0.3255 0.1079
t-statistic B -1.7035 1.0998
Miscellaneous services 0.14186 0.2634 0.0621
t-statistic _ 1.1165 0.8137
Other Telecommunications 0.0257 0.0573 0.0032
tstatistic vl _ 0.3802 0.1800 o
Retail/retail investments 0.0539 0.1551 0.0169
_tstatistic o 0.7788 0.4149 il

Partfolio 0.1658 0.1578 0.025

_ tstatistic 1.0487 0.5061

Souwrce: Islam and Oh (2000}

From Table 3, the results of the hypothesis testing imply that for all sectors the
informationally efficient markets hypothesis prevails at the 10% significance level (cri-
tical value = 1.812). This suggests that e-commerce stock prices reflect all historical
information regarding the underlying firm and the market responds immediately to
new information regarding the firm. This characteristic can be reconciled with the
dynamic nature of Internet development that is constantly changing as the virtual mar-
ket evolves to incorporate new technologies, ideas and business models. Any piece
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of past information would be rendered irrelevant or cbsolete, whilst new information is
rapidly factored into the stock price by investors.

5.3.3 Predictability

The weak-form EMH tests using the autocorrelation of returns data suggest the
validity of the EMH for the returns of the e-commerce stocks in this study. The low R-
squared of these tests supports the EMH (Table 3). This indicates the tests based on
(ex-post) real returns cannot be used to predict excess returns. De Bondt and Thaler
(1985) finds stocks with extreme price movements appear to have strong negative
serial correlation of returns and are thus mean reverting. This would be contrary to the
EMH in that it would be possible to make supernormal profits from predictability in
stock prices. For the constructed e-commerce portfolio, there is no evidence of nega-
tive serial correlation except for some industry groups at the sector level. A longer time
series data would be necessary to conduct a meaningful study of this volatility issue
for the e-commerce stocks.

6. The Reform Implications from This Study

The Internet, which spawns e-commerce, is a new market infrastructure in a
nascent stage of development and with its potential to pervade all facets of the eco-
nomy is probably too important to be left entirely to market forces. The results of this
study that the e-commerce stocks have a high unsystematic risk profile imply that the
appropriate government actions for enhancing equity market efficiency in the e-com-
merce market as a means to minimise investment risk would be more definitive public
regulations and/or more adept and literal information dissemination about the e-com-
merce market development. Romer (1992) and Soete (1997) find the need for
government intervention to sustain investment in knowledge and Lehman (1996) sug-
gest that US economic growth in the next century will be determined by the govern-
ment creating incentives for private sector investment in R & D and fostering and pro-
moting intellectual property.

The following conclusion can be made from this study into the financial issues of
Australian e-commerce stocks on the basis of the empirical evidence generated to
provide a theoretical foundation for formulating policies in the Asia region pertaining
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to e-commerce equity market development:

The market model analyses highlight the excessive volatility of the e-commerce
stock returns against market return, which can be explained by the high level of unsy-
stematic risk element (low ') in these stocks. This implies a low correlation of e-com-
merce returns to the market return in terms of their prices reflecting similar economic
fundamentals. This is interpreted as a strong presence of event effects in e-commer-
ce stock prices in the market.

Australian e-commerce stocks are subject to higher unsystematic risk (82%) level
than systematic risk (18%), measured by the S&P/ASX 200 market index.

The fact that e-commerce firms are subject to a relatively high level of unsyste-
matic risk suggests that e-commerce sector return may react more aggressively to
idiosyncratic economic factors than the traditional factors identified in other empirical
studies.

From the covariance and correlation studies, the e-commerce stocks do covary
and reflect the fact that e-commerce firms tend to have similar characteristics or pro-
perties being subject to the same market conditions of Internet development.

In general, these findings imply that the NASDAQ composite index, consumer con-
fidence and foreign exchange rate between the Australian dollar and US dollar are
significant factors in predicting changes in e-commerce stock return and it can be clai-
med that e-commerce stock returns variability is fundamentally linked to these varia-
bles.

The systematic risk measured by the NAS, CC and FE factors using the estima-
ted model explains more than half of the variance (56.62%) of the e-commerce port-
folio return, PR. This indicates that 56.62% of Australian e-commerce stock variance
is specified but individual stock may vary from this benchmark.

The proot of EMH shown by tests done does not rule out the possibility of positi-
ve feedback traders or noise traders in the markets for e-commerce stocks. Visual
analysis of the return spread. betas and standard deviations for the e-commerce
stocks appears to indicate excessive volatility, which is a characteristic of the e-com-
merce financial market as discussed in Section 2, than would be suggested by the
change in fundamentals (or pervasive factors NAS, CC and FE) under the EMH.
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In the midst of the Internet market euphoria, e-commerce stocks are perceived as
growth stocks whose value is driven partly by the NASDAQ composite index, consu-
mer confidence and strength of the Australian currency (AEMM). The AEMM only
explains part of the e-commerce value (A" = 64%) due to these systematic factors and
fund managers who ignore the noise would do so at the peril of missing the boat of
higher returns while knowing that the risk associated with these firms may be high by
traditional standards and their earnings doubtful. The trading approach may be to
adopt an active tactical asset allocation (TAA) strategy for risk management.
Lakonishok, Shleifer and Vishny (1994) suggest the return of growth stocks may be
better explained by characteristics rather than risk and propose an agency rationale,
that, fund managers are aware of the expected returns of value stocks but may prefer
growth stocks because they are easier to justify to investors. This explanation can
equally apply to e-commerce stocks.

The above results have relevance for Asia in the form of their implications sugge-
sting intertwined, however complex and apparently fragile, relationships between
financial activities and real economic performance and therefore the need for proacti-
ve government strategic intervention in e-commerce sector for effective and efficient
financial management and development in the sector.

It may be noted that the case of Australia is used in this paper for comparing e-
commerce development between Australia and Asian countries for the following rea-
sons:

« Australia and Asian countries are in the same region considered to enjoy high
Internet growth and are also at the same stage of e-commerce development;

« Like Australia, e-commerce market development in Asian countries relies on leads
from the US e-commerce sector;

« Australia’s well-developed education system provides the impetus for intellectual
property development, which is crucial for the growth of e-commerce infrastructure:

« Australia's e-commerce development policies within the context of an industrialised
and a free market economy in the development of the sector provides an ideal con-
trast to the proactive and strategic interventionist role of Asian governments; and

« Using Australia as a benchmark study avoids the incident of survivorship bias asso-
ciated with a US study.

4



E T i e D ey T

SAVINGS AND DEVELOPMENT - No. 1 - 2004 - XXV

7. Conclusions

The following conclusion can be made from this study into the financial issues of
Australian e-commerce stocks on the basis of the empirical evidence generated to
provide a theoretical foundation for formulating policies in the Asia region including the
Indian sub-continent pertaining to e-commerce equity market development. From the
recent global experience on the volatility of e-commerce equity market, there is a
need for public policy to cultivate involvement in the e-commerce sector, so that the
sector operates efficiently in an economically and socially desirable manner. This is
consistent with studies of financial intermediation in the economy by Gurley and Shaw
(1955, 1960) and Fry (1988). and endogenous growth theory where it is implied that
financial intermediation may weaken the relationship between money and economic
activity and may make the economy more dependent on the complex interaction bet-
ween debts and assets in the economy and that the adoption of public policy is justi-
fied for proper financial management for economic development. The accomplishment
of social and economic objectives in relation to e-commerce development must the-
refore require government intervention. Brainard and Tobin (1963) postulated that
monetary policy had important real effects as it affects return on real capital and it is
also through such policy that government can influence the allocation of capital to the
development of e-commerce. The focus of public policy should be directed at minimi-
sing the problems of moral hazard and adverse selection in the e-commerce equity
market. These problems are more evident due to the nascent and evolving nature of
e-commerce development creating a situation of asymmetric information.

42




KB OH S MN ISLAM KNOWLEDGE ECONOMY AND FINANCIAL MARKETS

References

Agenor. P-R.. Montial, P J., 1996, Development Macroeconomics, Princeton University Preas, New Jersey

Ahmed, Ehsan Koppl, R, Rosser, B. and White, M | 1997 ‘Compiex Bubbte Persistence in Closed-end Funds
Journal of Economic Behaviour and Organisation. no. 32 pp. 1937

Amir. E and Lev, B., 1996 ‘Valie-Relevance of Non-Financial Information: The Wireless Communications
Industry’, Journal of Accounting & Economics, vol. 22. nas 13, Aug.-Dec.. pp 3-30

Arthur, W B 1996, Increasing Returns and the New World of Business, Harvard Business Revisw. July-August

Banaree A . Dolado, J, Galbraith, and Hendry, D F. 1993, Co-Integration, Error-Correction. and the Economatric
Anaiysis of Non-Stationary Data, Oxtord University Press, Oxtord

Black. F. 1886, ‘Naise, The Journal of Finance, val, XLI. No. 3, pp 529-543, July, American Finance Association.
New York.

Bontis, N. and Mill. J . 2000, Web Based Metrics and Internet Stock Prices, DeGroote School of Business,
McMaster University, Canada,

Branard W and Tobin, J . 19673, Financial Intermedianes and the Etectiveness of Monetary Control. American
Economic Review. vol 43

Campbell, J. Y. Lo, A W.and MacKinlay, A C. 1897 The Economelrics of Financial Markets, Princeton University
Press, Princetan, New Jarsey

Chan, Nai-Fu, 1891, Financial Investment Oppartunities and the Macroeconomy, Journal ef Finance. 48, pp. 529-54

Coppel, J.. 2000, E-Commerce lmpact and Policy Challenges. OECD Working Paper Eco/Wkp (2000) 25,
Ecanamic Department, OECD. Paris

Dabek. B A 1099 Valuation of a Technology Intellectual Property Licensing Seminar: University of Dayton
Sohoal of Law, www udayton edu - lawtech/cle89lic-dabek html

De Long, B, 1896, 'Is the Stock Market Too High?', Slate 1220/96, www.slate.com/gist96-12-21/gist.asp

De Bondt WFM and Thaler. FH 1985, 'Does Stock Market Overreact? . Journal of Finance, vol. 40, no. 3,
pp. 793-805

Demer, E and Lev, B, 2001, A Rude Awakening Intermet Value Drivers in 2000. forthcoming, Review of
Accounting Studies

Fama. E F. 1970, EMicent Capial Markets A Review of Theory and Empirical Wark, Journal of Finance, vol. 25,
no. 5. May. Amarican Finance Association, NY. pp. 383417

Fama E F and French. K R, 1389 ‘Business Conditons and Expected Returns on Stocks and Bonds, Journa/
of Financial Econamics. 25. pp 23-43




SAVINGS AND DEVELOPMENT - No 1 - 2004 - XXV

Fama, E F, 1990, 'Stock Returns, Expected Returns, and Real Activity, Journal of Finance, vol 45, pp. 1089-108.
Fisher, |, 1833, 'The Debt-Deflation Theary ol Greal Depressions’. Econometrica, October

Fry. M. 1988 Money. Interest. and Banking in Economic Development Johns Hopkins University Press, Baltimore
Garber, P, 1990, Famous First Bubble Journal of Economic Perspectives no. 4. pp. 35-54

Goldsmith. R, 1960, Fmancial Structure and Development, Yale Universidy Press, New Haven

Gurley, J and Shaw, E.. 1955, Financial Aspects of Economic Development’, American Economic Review, vol.
45, September

Gurley. J and Shaw, E , 1960, Money 1 a Theory of Finance, The Brooking Institution, Washington D.C.

Hagel. J. and Armstrong, A, 1997. Net Gan Expanding Markets Through Virtual Communities. Harvard Business
School Press. Boston. Mass  US

Hand, J.. 2000, Profits. Losses and the Non Linear Pricing of Internet Stocks, Working Paper, Kenan-Flager
Business School. UNC Chapel Hill

Hand, J., 2000. 'The Role of Economic Fundamentals, Web Traffic and Supply and Demand in the Pricing of U.S.
Internet Stocks, Working Paper, Kenan-Flager Business Schoal, UNC Chapal Hill

Hardouvels. G A 1987, Macroeconomic Infarmahon and Stock Prices, Journal of Economic Business. vol 39, pp. 131-140
Hawtrey. R . 1919, Currency and Credit, Longman, Landon

Hawtrey, R . 1928, Trade and Credit Longman, London

Hicks. J.. 1937 'Mr Keynes and the Classics A Suggested Interpretation | Econometrica, April

Huang. R. D and Kracaw. W. A 1484, Stock Market Returns and Real Activity: A Mote, Journal of Finance, 39,
pp. 267 - 273

Islam. 5 M N 2001 Optmal Growth Economies  An Investigation of the Contemporary Issues, and
Sustainabiity Imphcahons. pp 535 Cortnbubons to Economic Analysis Senes. North Holland Pubhshing Co.,
Amsterdam

Islam. SMN . and Oh, KB. 2000 E Commerce Stock Valuation, Volatiity and Return: A New Model and an
Econometnc Study aof the Australian Financial Market', Seminar paper prasentad at the Victona Graduate School,
Financial Maodelling Program, Victana University, Melbourne, 14 December

Kindleberger. C 1978 Maras. Famcs and Crashes, Macmillan. Landan

Lakormshok. J.. Shieer. A ana Vishny. R W 1494 Contranan Investmant Extrapoiation. and Risk Journal of
Finance. vol 49 pp 1541 1578

44



K B OH S M N ISLAM - KNOWLEDGE ECONOMY AND FINANCIAL MARKETS

Lintner, J., 1965, ‘The Valuation of Risky Assets and the Selection of Risky Investments in Stock Portlolios and
Capital Budgeting Review af Economics and Statistics, no. 47, pp.13-37

Mattesim, F. 1993, Financial Markets. Asymmetric Information and Macroeconamic Equilibrium, Dartmouth.
Aldershot

McKinnon. R, 1873, Money and Capital in Economic Revelopment, The Braoking Institution, Washington

Meade J 1951, The Theory of International Economic Policy. vol. 1+ The Balance of Payments, Oxtord University
Press, Londoen,

Mertan, R © . 1973, ‘An Intertemporal Capital Asset Pricing Model Economelrica. vol. 41, pp. B67-887
Minsky, H.. 1982, Can It Happen Again? Essays an Instability in Finance, Sharpe. New York
Modigliani, F, 1944, ‘Liquidity Preference and the Theory of Interest and Money . Econometrica, January.

Oh, K. B and Islam, S. M. N, 2001, Empirical Finance of £ Commerce' A Quantitative Study of the Financial
lssues of the Knowledge Economy, CSES Research Monograph 22001, Victoria University, Melbourne

OECD. 2000. 'Is Thare a New Economy?, First Report on the OECD Grawth Project, OECD. Faris

Otek. E.and Richardson. G . 2001, ‘DotCom Mania: A Survey of Market Efhciency in the Internet Sector, Working
Papar, New York University.

Rajagopal, S, Kotha. S and Venkatachalam. M.. 2000. Tne Relevance of Web Trathc for Internet Stock Prices,
Working Paper, University of Washington and Stanfora Univarsiy

Holl, R, 1977, ‘A Critiquie of the Asset Pricing Theory Tests: Part 1. Journal of Financial Ecanomics 4, pp.129-176.

Romer, P, 1992, Two Strategies for Economic Development. Using Ideas and Producing ldeas, Proceedings of
the World Bank Annual Research Conference 1992, Supplemant to the World Bank Economic Heview, March 1983
pp. 6391

Schwirt, W, 1900, ‘Stock Return and Real Activity. A Century of Evidence, Journal of Finance, vol. 45, pp. 1237-57.

Sharpe, W F, 1964, ‘Capital Asset Prices. A Theory of Market Equilibrium Undar Conditions of Risk. Journal of
Finance. no, 19. Amencan Association of Finance. NY. pp 425-42

Shaw, E.. 1973, Financial Deepening in Economic Development, Oxford University Press. London

Sheehan, P and Tegart, G. (eds). 19988, Warking for the Future Technology and Employment in the Global
Knowledge Economy, Victoria University Press, Meibourne

Soete. L. 1997, 'Macroeconomic and Structural Policy in the Knowledge-based Economy. in Industnal
Competitveness in the Knowledge-based Economy The New Hole of Governments, OECD, Paris, p. 19

Thomas, S., 1995, An Empirical Characterisation of the Bombay Stock Exchange. Ph. D thesis, University of
Southern Calitormia

45



SAVINGS AND DEVELOPMENT - No. 1 - 2004 - XXVIII

Trueman, B.. Wong, M.H.F., and Zhana. X., 2000, The Eyeballs Have |t: Searching for the Value in Internel Stocks,
forthcoming Journal of Accounting Research, na. 38 (supplement).

Trueman, B. Wong. M. H F, and Zhang, % . 2001, ‘Back to Basics Forecasting the Revenues of Internet Firms.'
tarthcoming Rewview of Accounting Studies

Trueman. B. Wong, M H.F and Zhang, X, 2001, ‘Anomalous Stock Returns Around Internet Firms’ Earnings
Announcements. Working Paper. University of California, Berkeley

Wicksell. K. 1935, Lectures on Poitical Economy, vol. 2, Routledge and Kegan Paul. London

Abstract

The knowledge economy as a new market system for intellectual assets has crea-
ted an ever-broadening spectrum of industries crucial for economic growth and the
continuing economic recovery and reform of the regional economies. This contributes
to economic development and competitiveness of the regional economies. The trans-
formation of traditional markets to an intellectual-asset value chain is largely encou-
raged and facilitated by the development of e-commerce. The advance of e-commer-
ce has been hastened by the interest in e-commerce equity investment and is a new
phenomenon in the financial markets. In this paper. we conduct a review of the equity
capital market as a primary source of funding for e-commerce business venture in
terms of market efficiency, equity returns, volatility and predictability, and their impli-
cations for economic reforms and development in the region. The factors contributing
to e-commerce equity value in the financial markets are identified, analysed and
explained using a recent approach to econometric specification, including stationarity
tests and cointegration modelling.
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