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An Empirical Analysis of Financial Issues in the
Australian Electronic Commerce Sector

ABSTRACT

E-commerce is a new phenomenon in the financial markets. The rapid advances made
in the information and communications technology sector have facilitated the advent
of e-commerce and has resulted in global market euphoria over technology stocks in
financial markets. This thesis is based on the premise that an initial characterisation of
the e-commerce sector is necessary as a precursor to a more profound understanding
of the market mechanism and asset pricing process. The development of e-commerce
as a consumer market is reviewed in this thesis. The issues and factors contributing to
this development are identified, analysed and the implications for equity valuation of
e-commerce related stocks are discussed and explained. Various economic variables
that influenced Australian e-commerce stock returns from July 1999 to June 2000 are
examined. A critical review of existing theories of stock valuation and their empirical

relevance to e-commerce is presented.

Investors use valuation models in determining and evaluating stock values. Due to the
limitations of existing valuation models, this thesis develops a new approach for the
valuation of e-commerce stocks. This approach consists of firstly, identifying the
pervasive economic factors, both local and international, that influence the Australian
financial market; and secondly, conducting tests on the statistical significance of these
factors on e-commerce stock valuation. The factor identification process in this study
seeks to ensure that equity investments in the e-commerce sector will maximise
financial return when these variables are included in the risk analysis. This thesis
adopts an important and recent approach to econometric specification, estimation and
testing in relation to e-commerce stock valuation. Econometric analyses including
stationarity tests, cointegration modelling, volatility and predictability analyses and
efficient market hypothesis checks are performed. Empirical tests are conducted using

existent asset pricing models on the e-commerce data, within the context of
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behavioural study. Three types of risk are analysed in the volatility study as measured
by beta — company risk, sector risk and portfolio risk. Portfolio selection analyses are
performed on the e-commerce stocks and other assets to highlight their ris!k-return
characteristics in a portfolio context. This allows conclusions to be drawn concerning
the investment strategy adopted by portfolio managers in relation to e-commerce
stocks. The results show that the AEMM model developed in this thesis is applicable
to other financial markets for determining the factors for valuation and analysis of
e-commerce stocks. Using the model, forecasts can be made with the appropriate

variable values. Public policy implications of the empirical findings are stated.
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Chapter 1. Introduction

1.1 Background

The valuation of financial assets and pricing has been an important area in the study
of economics and management. Although valuation of common stocks is a relatively
developed area, the empirical characterisation and valuation of e-commerce stocks is
a fairly new area of scientific research. The levels of information and the information
processing mechanisms available to the average investor on the e-commerce sector
are lagging compared to more traditional sectors in the market. Literature and
characteristics of the Australian e-commerce sector in terms of statistical evidence is
not widely researched and a valuation model for e-commerce stocks has yet to be
developed for Australia. The objectives of this study are: firstly to develop a new
theoretical framework for explaining characteristics of e-commerce stocks, from the
point of view of returns, and determinants of valuation for e-commerce stocks; and
secondly to test this model by using e-commerce financial data for Australia. The
contribution of this paper is an empirical characterisation of the Australian e-
commerce sector and the development of an improved model for e-commerce
valuation. Furthermore, this study provides an empirical analysis of some other
important issues in the e-commerce financial market such as such as market

efficiency, volatility and predictability.

The commercialisation of the Internet since the mid-1990s caused firms to undergo a
fundamental change more profound than any since the Industrial Revolution. As in
the United States, Australia has registered remarkable economic performance in
recent years experiencing an above average rise in trend growth (GDP per capita)
(OECD 2000). Such economic performance is indicated by strong non-inflationary
growth, high stock-market valuations, low unemployment and a rapidly changing
economy in which information and communications technology (ICT) plays an
increasingly important role in restructuring economic activities. The pervasive role of

ICT applications spans across a wide range of sectors in the economy and is
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anticipated to herald the era of the New Economy' that entails higher non-inflationary
growth. In many industries, the pervasiveness of this change is just starting to become
clear and firms are only beginning to exploit the opportunities and address the threats.
The present world, a virtual world, is one where information plays an important role
in both our lifestyle and, by implication, in commerce as a complement of that
lifestyle. The Worldwide Web (WWW) is inextricably entangled in the webs of law,
custom and commerce — the tissues of our daily life (Cohen, Delong and Zysman
2000). It is very different from the physical world we have come to know in the past.
The virtual world is one where knowledge reigns supreme and this knowledge, as a

virtual good, is capable of being traded.

E-commerce, an application of the Internet, has grown exponentially over the past
five years and is generally expected to continue this trend in the medium-term
(Coppel 2000). The Internet is increasingly used to cater for the sales, production and
distribution activities of firms and is becoming the preferred medium for gathering
and distributing information. Estimates for electronic transactions anticipate a
minimum five-fold growth over the next three to four years, as shown in the

Table 1.1.

Table 1.1 Consultant Estimates of Worldwide E-Commerce ($ billion)
Average
Consultants 1999 2003 Annual
Growth %

e-Marketer 98.4 1,244 89
IDC 1114 1,317 85
ActivMedia 95 1,324 93
Forrester Low* 70 1,800 125
Forrester High* 170 3,200 108
Boston Consulting Group 1000 4,600 46

*includes Internet-based EDI.
Source: Coppel (2000).

The recent global market euphoria and volatility of technology stocks in the US and to

a lesser extent in the Asia-Pacific Region, including Australia, has raised questions

! The “New Economy” refers to a world in which people work with their brains and the primary
resource of the firm is intellectual property. In the new economy, communications technology provides
the platform for competition and innovation is more important than mass production.
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regarding the underlying value of market capitalisations that appear to defy all
conventional financial evaluations and economic fundamentals (Greenspan 2000).
The present market scenario for e-commerce stock valuation is unclear and at best is

an inconsistent measurement of e-commerce equity investment (Bontis and Mill

2000).

The Australian e-commerce industry structure generally consists of three major
groups of e-commerce firms®:
() the incumbents: firms that possess the necessary skills and expertise for
organic growth;
(i)  the migrators: firms with few embryonic net businesses that they hope to
consolidate and expand into new areas; and
(ili)  the acquirors: usually ex-mining firms investing in e-commerce businesses

either through direct investment or reverse takeover.

The movements in the Australian stock prices since World War II were closely
connected to the rate of economic growth and economists had no trouble in explaining
the resulting stock returns by standard valuation models where stock prices are
determined by market fundamentals. But the recent growth and 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. Studies conducted on speculative
bubbles have proven unsuccessful in testing directly for them (Ahmed et al. 1997,
Hamilton and Whiteman 1985).

An argument for the current valuation of technology-related stocks is that information
technology, which provides the impetus for the current market boom on a global
scale, is a fundamental factor transforming the economy (De Long 1996). The high
growth rates observed in the US (and Australia) are the beginning of this
transformation and profit growth is expected to continue. The stock market reflects
this future growth of the economy because investors, optimistic about the new

economy, factor this into their investment decisions. Economic growth in the post-

2 ‘Surfing for Fundamentals in the Internet Sector’, Shares, September 1999.
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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. It follows
that the value of e-commerce stocks is currently based on the potential outcomes and
economic impacts of e-commerce — the forces underlying its development. Therefore,
the market efficiency pertaining to e-commerce stocks is crucial from both the
corporate finance and public policy perspectives as it impacts on the continued growth
of the Australian economy. In finance the word efficiency is taken to mean that a
capital market is said to be (informationally) efficient if it uses all of the available
information in setting the prices of assets (Fama 1970; Ross 1980). The basic intuition
of efficient markets is that investors process the information that is available to them
and would then take investment positions in the market in response to their
information as well as in relation to their personal situations. This would eliminate
concerns the investor may have about the pricing mechanism and enable a full
appreciation of the financial conditions of the capital markets to take positions in
assets. The implication of the efficient market hypothesis (EMH) in corporate finance
is that if the market is efficient then firms can embark on e-commerce investments
without doubts over the financial conditions (the same applies to individual stock

investors).

From a public policy perspective and considering the economic impetus from
developments in e-commerce or the ICT sector generally, an inefficient market would
arguably require some form of government intervention. The degree of government
intervention will depend on the level of market efficiency vis-a-vis the behaviour of
the e-commerce firms/investors and equity market. Chief financial officers (CFO)
surveyed (EIU 2000) doubt the effectiveness of traditional metrics to evaluate key
elements of operating in the new e-commerce economy. The CFOs’ concerns include
the accuracy of forecasting e-commerce operating parameters (approximately 45% of
respondents) and the inability to forecast future activity based on historical
performance. There is a need to review the traditional valuation models and offer

alternative approaches to value e-commerce investments incorporating new e-

commerce parameters or factors.
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1.2 E-Commerce and Finance

This research will benefit investors within the region by providing knowledge and
expertise to make better informed, more rational and universal investment decisions.
The new economy poses a major challenge to the CFO of a firm in terms of making
investment evaluations while maintaining fiscal prudence based on the relevant

information set.

Since early 1999, the Australian e-commerce sector continues to dominate stock
market news as they increasingly account for a larger slice of the market capitalisation
and affect market volatility. The valuation of e-commerce companies on the
Australian Stock Exchange is growing in importance with more start-up firms seeking
public listing for fund-raising and more established firms merging for synergy to
exploit e-commerce opportunities.” This situation has also been fuelled by the pro-

active involvement of many government agencies in the promotion of e-commerce.

There is a need to clarify the investment process into steps and choices that help to
overcome investor ignorance and identify the most appropriate valuation process for
estimating the absolute investment value of an e-commerce firm and its common
stock. The significance of this research lies in the exploration, identification and
analysis of the key variables and practices that impact on e-commerce equity
valuation. In this context this research thesis will make significant contributions to the

body of knowledge as follows:

* Promote and foster academic research to develop a systematic quantitative
model incorporating factors that can address the deficiency in the traditional

valuation models vis-a-vis equity valuation of e-commerce.

* Broaden knowledge of what are the critical success factors that e-commerce
managers need to focus on to increase the value of firms and maximise the

wealth of its shareholders.

3 Such as the recent strategic alliance between Telstra with Cyber Pacific Century of Hong Kong and
the equity positions taken by Telstra in Solution 6 and Sausage in Australia.
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* Further the development of a decision analysis tool for e-commerce equity

investment in a portfolio context.

1.3 Research Objectives

De Long (1996) suggests that information technology is the new impetus for the
economic condition. He also suggests that the economy is on the threshold of post-
industrial transformation, with accelerating economic growth, earnings growth,
dividend growth and stock-price growth; and that while past valuation methods based
on earnings and dividends assume that economic and profit growth will continue at
roughly the same pace as in the past, the pace of growth in the new economy will be

faster than in the past.

In a world of certainty, the value of an asset is simply the present discounted value of
expected stream of returns. If this were not so, the possibility for riskless arbitrage
would exist. To ensure that an investor does not pay more than the worth of the asset,
the intrinsic value, reflecting the cash flows from the asset has to be substantiated by
economic reality. The idea of the rational investor and the efficient markets
hypothesis (discussed below) underpin stock prices. They reflect the true value of
economic fundamentals and market efficiencies and prevent attempts by investors to

make excess profits.

The use of Discounted Cash Flow Models (DCFM) in valuation analysis has been
widely accepted by both practitioners and academics as a sound approach to
investment decisions (Chew 1997; Wilner, Koch and Klammer 1992; Cheung 1993).
The DCFM method applied to equity valuation and based on earnings characterised
by profits, dividends or free cash flows has traditionally been used to estimate the
value of common stocks. Today, most electronic commerce (e-commerce) firms do
not have a history of earnings that enables the application of such models to their
stocks. While the DCFM approach is applicable in certain circumstances pertaining to
the valuation of e-commerce firms at the micro-level, i.e. where there are positive

earnings. Is the current value of publicly traded e-commerce stocks too high where, in

19



most cases, the firm has not even registered a profit? Should these stocks be measured
by their fundamental values? Fundamental values refer to the prices stocks ought to
sell for based on real business economic value, apart from speculation. The traditional
valuation method of weighing a stock’s share price against the company’s earnings
does not work in the current situation of e-commerce firms (Wooley 1999; Taylor
1999). While the financial performance of most e-commerce firms does not justify
their market value (Bontis and Mill 2000), there is a need for a more profound
understanding of the issues and a comprehensive valuation method to address the

situation.

There has been enormous growth in e-commerce on a global scale as reflected by
e-commerce stock prices and not all this growth can be explained by the firm’s
financial fundamentals. The current market valuation techniques and practices
adopted by investors and analysts are disjointed and largely unintegrated, subject to
individual techniques. The objective of this research is to develop a structured method

of e-commerce investment appraisal using broad economic factors.

1.4 Aims

This thesis studies the e-commerce sector in Australia. The research aims to provide
an empirical characterisation of the Australian e-commerce sector and to investigate
whether economic activity in Australia can explain e-commerce stock returns by
using statistical tests on data drawn from the period 1999-2000. This data series
characterises market behaviour of the Australian e-commerce sector across a period in
which market changes (see Section 4.2.1 for details) have taken place in the

economics of e-commerce investment.
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1.4.1 General Aim

The current proliferation of Internet usage has drastically altered lifestyles and new
Internet based business opportunities® are created with the advent of more powerful,
interactive and user-friendly hardware and software that will continue to change the
way firms deliver their products and services to consumers. Likewise, consumer

behaviour will evolve to take into consideration features of this new delivery channel.

The need for a more definitive and pro-active universal approach to the valuation
process is the motivation behind this research and it aims to provide an empirical and
quantitative contribution to the understanding of how e-commerce issues are
addressed in the valuation of security prices. This research will provide knowledge,
insights and recommendations for a working valuation model to investors and

practitioners in the context of e-commerce equity investment.

1.4.2 Specific Aims

The specific aims of the thesis are the following:

1) Document the statistical behaviour of the e-commerce sector, vis-a-vis pervasive
economic variables that permeate e-commerce equity valuation, volatility and

market efficiency.

2) Enunciate the short, medium and long-term implications and ramifications of
specific Internet innovations and activities, as they pertain to e-commerce,

investment policy and the value of the firm or its share price.’

* Total purchases over the web, 1997 — US$10b; total purchases over the web, 2001 (projected) —
US$220b; of which 80% will be business to business. Source: International Data Corp posted on
www.computerworld.com on 29 December 1997. Actual business to consumer spending was estimated
to be US$8.2 billion in 2™ quarter 2000 (24/7/00, www.retailindustry.about.com). The Boston
Consultin Group predicted that U.S. online B2B would generate US$2.8 trillion in transactions by 2003
27/1/00, www.ecommercetimes.com).

Percentage of worldwide Web sites that are profitable 1997 is 30%, Source: ActivMedia, Inc. as
posted on www.computerworld.com on 29 December 1997.
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3)

4)

5)

6)

7

Identify the industry practices and related adaptations (from traditional valuation
models) as they pertain to investment policies and guidelines affecting

e-commerce equity analysis.

Determine the pervasiveness, extent and long-term relationship of economic

variables that affect e-commerce stock prices (returns).

Ascertain where more profound financial engineering may be needed to respond
to modify or replace existing models or practices adopted by the investment

industry in the valuation of the e-commerce stocks.

Develop and numerically estimate and implement a valuation model for electronic

commerce stocks.

Ascertain the return-generating characteristics of e-commerce stocks and their

implications for portfolio investment managers and public authorities.

1.5 Contributions of this Research

This research predominantly considers non-standard balance sheet or income

statement information as inputs to develop a valuation model that overcomes the

limitations of traditional valuation methods (Keenan 1970). A reasonably good

understanding of the factors that influence e-commerce stock prices should remedy

some of the irrational exuberance of this market sector by identifying the ‘rational’

from the ‘irrational’ elements of e-commerce stock prices. The contribution this

research will make includes:

* a definition and conceptual analysis of e-commerce equity valuation, as
valuation is central to the other financial issues, such as market efficiency and
volatility, addressed in this thesis;

* a quantitative estimate of key variables that affect the value of e-commerce

firms;
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* the development of a valuation model, the Australian E-Commerce Multifactor
Model (AEMM), to address equity investment decisions and to analyse the
relationships between equity investment decisions and valuation of
e-commerce equity;

* a definition of the characteristics and statistical behaviour of the e-commerce
sector to measure the degree of efficiency and volatility of the sector, and
analyse the economic implications thereof; and

* the study of the e-commerce sector from a portfolio selection perspective to
determine the plausibility of the empirical findings from the proposed model
(AEMM) and to deduce strategic implications and propose policies for

dealing with investment portfolios that include the e-commerce sector.

1.6 The Research Process

As with most research done on stock markets, the behaviour of the Australian markets
at a macro level is expressed by returns on an index for the study period and the
behaviour of the e-commerce sector is represented by returns at the sector level. The
research would initially involve a review of the evidence regarding the e-commerce
stock phenomenon, tracing the market rise and volatility of this class of equity to
identify the contributing variables that propel its rise and volatility. The ordinary
least-squares methodology is adopted to estimate these variables and this approach is
consistent with the broad structure of earlier models developed by researchers in the
area of equity valuation (Keenan 1970). The traditional valuation models used for
portfolio selection, such as the capital asset pricing model (Sharpe 1964; Lintner
1965b), the market model (Sharpe et el 1995) and the mean-variance model
(Markowitz 1952, 1959) are extensively discussed and, used to analyse and test the
valuation of the Australian e-commerce sector in this thesis. These models use stock
returns as a measure of value and consistent with these models this thesis will
predominantly use the returns of e-commerce stocks (e-stockret) to measure and
estimate value. According to Campbell, Lo and MacKinlay (1997), returns are
statistically more attractive, in terms of stationarity and ergodicity, than prices, and

are a scale-free summary of the investment opportunity. In this thesis, e-commerce
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stock returns are measured as the proportion of monthly changes in closing stock

prices.

Key or strategic e-commerce variables and valuation methods from the perspective of
the academic community, business consultants and financial intermediaries — the
groups that contribute contemporaneously to e-commerce and stock valuation
literature — will be identified through a review of the literature. The general
conceptual literature on common equity valuation (Fuller and Hsia 1984; Sorenson
and Williamson 1985; Ferguson 1997; Rivette and Kline 2000) and the development
of the Internet as a business medium (Evans and Wurster 1999; Rayport and Sviokla
1995) will be examined and analysed. This will include a review of the financial
models used in the wvaluation of equity investments and, in particular, the
identification of elements or determinants entrenched in these models that may
suggest relevance or capacity for the valuation of information technology based
stocks. The underlying variables in these models and their ability to address a variable
such as information technology, implied or expressed, will be investigated. The
variables that influence e-commerce equity returns (i.e. value)® will be identified from
an economic review involving macroeconomic, microeconomic, industrial

organisation and fundamental security analyses.

In this research, a review based on empirical studies will be conducted to determine
the relationship of relevant economic and capital market variables to stock valuation.
Those variables (factors) that may have a major impact on the value of the
e-commerce firm’s equity will be identified, using parameters and formulas deduced
from observed market behaviour such as realised prices (Keenan 1970) and by
applying regression analysis. Secondary data collected will be analysed to assess the
impact of identified e-commerce variables on equity value on a monthly basis,
reflecting the nature and speed of Internet and e-commerce developments. The sample
in this research consists of only pure-play e-commerce firms based on their primary

activities (see Section 4.2 about sample size, study period and data). In data gathering,

6 As return on stocks comprises dividend yield and capital gain, in the case of Internet stocks and
particularly those of e-commerce firms, investors are more concerned with only capital gain in the
short term.
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the secondary data sources will be collated according to the industrial sectors with

e-commerce capabilities.

The identified variables are tested using correlation analysis and factor-loading
procedures to determine their pervasiveness on e-commerce stock value. Based on the
relationships established, the pervasive variables are then incorporated and tested in a
multi-factor framework to develop a valuation model that best estimates the value of
e-commerce stocks. Stationarity and cointegration procedures are also applied in the

testing of the developed model.

Analyses of the e-commerce stock returns pertaining to volatility, efficient market and
portfolio selection will be conducted to highlight and review idiosyncratic
characteristics and behaviour. The studies have been conducted along the lines of tests
of weak form market efficiency in Fama (1965). This information and that derived
from the developed valuation model will assist in deducing investment policies and

strategies for e-commerce equity investment.

1.7 The Research Structure

This research is generally structured to provide a critical review of the different
theories of valuation of stocks, and presents an alternative hypothesis regarding
e-commerce stock valuation and conducts econometric studies using Australian
e-commerce data to support this hypothesis empirically. The research findings are
then used in portfolio selection simulations to evaluate the properties of the
e-commerce stocks for portfolio investment decision-making. The framework of this
research is as follows: Chapter 2 provides a review of the development of the
e-commerce sector and reviews the existing well-known theories of valuation of
financial assets as well as the related issues of volatility and predictability. Chapter 3
presents the case for an alternative valuation model and proposes an improved model
for the valuation of e-commerce stock. Chapter 4 lays out the theoretical and
empirical evidence of existing valuation and econometric literature. This will provide
both the foundation for the econometric methodology adopted in this research to

develop, estimate and test the valuation model as well as the framework for analysing
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the e-commerce risk-return relationship, market efficiency and portfolio profile.
E-commerce equity valuation forms the nexus for e-commerce investment decisions
and financing decisions and this research commences in Chapter 5 with analysing the
e-commerce value drivers under the existing market conditions in the study period.
Empirical evidence to estimate the pervasive variables and test the valuation model
developed in this study is also reported in Chapter 5. In Chapter 6, an analysis of the
Australian e-commerce market in terms of volatility, returns and market efficiency is
given and the results are analysed and interpreted. In Chapter 7, e-commerce stock
returns are used to construct efficient portfolios and efficient frontiers, incorporating
other assets and using existing portfolio principles and models as the framework.
Chapter 8 states the major findings, areas for further work and the conclusions of this

study.

This chapter provided a brief introduction to the background of e-commerce and the
issues relating to the valuation of firms involved in using the Internet for business
transactions. It also set out the aims and objectives and provided the context and
structure for this research by defining the broad problems associated with these issues,
which are elaborated in greater detail in Chapter 2. The developmental aspects of
e-commerce and traditional valuation techniques are included in Chapter 2 to assist in
the understanding of the valuation of an e-commerce investment. The e-commerce
market is a relatively new sector of the Australian economy and related data is sparing
and empirical research into the financial aspects of this sector is in early stages. In
spite of the limitations of this research, the available data is scientifically tested to
make a contribution to narrow the gap between theory and e-commerce equity
valuation. Essentially, this research is highly exploratory and will rely fundamentally
on relevant empirical evidence and existing methodologies or models for share

analysis and valuation as discussed in Chapter 2.
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Chapter 2. Theory

2.1 Introduction

The theory of finance is concerned with how individuals and firms allocate risky cash
flows through time to achieve a desired objective. Invariably, financial decisions
focus on cash, time and risk and the capital market is the medium through which
financial assets are issued and traded. A financial asset (security) is a claim against
some other economic unit and most financial claims arise when funds pass from
surplus units to deficit units, the surplus units then acquire some sort of claim against
the deficit units. This passing of funds enables the deficit units to make purchases that
they otherwise could not afford and enables the surplus units to earn a financial return
on their savings. Financial assets are generally discernible by the size of the cash
flows they are expected to generate, the risk of the cash flows and their time horizon.
The primary aim of corporate financial management is to maximise shareholder value
(i.e. the value of the firm) and valuation forms the basis of financial decisions whether
they are in investment decisions (what real assets should the firm acquire?) or
financing decisions (how should funds be raised to acquired these assets?). Thus in
corporate finance the value of the firm is modelled using the valuation of its financial
assets rather than by a direct valuation of its real assets. For publicly traded firms, the
valuation of these financial assets is inherent in the value of its stock. In applying
valuation models to the e-commerce sector in Chapters 6 (Volatility and Return) and
Chapter 7 (Portfolios and Financial Planning) the capital asset pricing model is used

as the model for risk and beta as the measure of risk.

This chapter initially provides an overview of the Internet as a business medium in the
market context to impart an understanding of its importance to the value of the firm,
represented by its stocks. The traditional valuation models are reviewed and analysed
to establish links between the determinants of stock prices suggested by the various
theoretical approaches to e-commerce stock valuation. Since stock ownership
represents a claim on an asset, investors engage in stock transactions to optimally

distribute consumption over time. This produces an arbitrage condition where an
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investor would equate and make consumption decisions based on the marginal benefit
of current to future consumption. The market value of the stock will be determined by
the present discounted value (PV), adjusted for risk, of the expected income stream.
The stock value can be described as the ratio of the dividend (incorporating growth)
over the discount factor (risk-free interest rate plus an interest risk premium for
holding stocks) and the negative of the nominal growth rate of dividends or earnings
(detailed discussions in Section 2.5.2 below). Therefore, stock prices should rise (fall)
as the risk-free rate or investor risk premium falls (rises), and/or the growth of
earnings increases (decreases). The practical limitation of this stock valuation
approach is that it relies on future values of earnings and interest rates, both of which
are unobserved. The determination of e-commerce stock value would thus require the
analysis of expected returns and expectations about how a market change will impact

on these estimates.

2.2 Issues of the E-Commerce Stock Market

The era of increasing returns is upon us. Whereas diminishing returns hold sway in
the traditional part of the economy — the processing industries, increasing returns
reign in the newer part — the knowledge-based industries (Arthur 1996). New
economy businesses are achieving market capitalisations that took old economy firms
much longer to achieve. Different understanding of management techniques,
strategies and government regulations are needed for the two economies (Bontis
1996). There is wide belief that information technology is a fundamental factor that
will sustain the current rate of economic growth and high stock prices. De Long
(1996) argues that the level of market valuation for stocks still reflects the underlying
fundamentals and information technology is a major fundamental factor transforming
the economy and generating a global economic boom. The challenge of this research
is to establish and explain, through the use of observable measures, the correlation
between stock returns and real activity as a result of information technology infusion
in the economy (Figure 2.1). Investors’ expectations of a firm’s value based on the
nascent development of e-commerce are essentially speculative and conjectural to

economic performance.
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Figure 2.1 The Valuation Chain
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The global market euphoria in e-commerce stocks raises the question of the
underlying value of their market capitalisation, ~which appears contrary to
conventional financial valuation wisdom (Desmet, Francis, Hu, Koller and Riedel
2000). The limitations of conventional approaches compel the use of current salient
e-commerce and real economic activities, in an integrated and analytical manner, to
visualise the economic logic behind this recent development. A review and
investigation of the features, concepts and business models of e-commerce in the
context of the financial theories of valuation and the stock market are necessary in
order to capture the key elements. These elements will be analysed in the context of
mainstream economic theory stressing the importance of financial activities to
e-commerce developments in the stock market and the economy generally. The
different approaches adopted to develop a coherent analytical framework will provide
a detailed and comprehensive explanation of the different aspects of e-commerce

development and, in turn, its stock price (returns).

2.3 Economic Theory of E-Commerce Equity Valuation

Innovation research in economics is extensive and increasing (Cohen and Levin
1989), stimulated primarily by the major role of innovation in the theory of economic
growth, The study of information as a key economic variable has been given
significantly more attention by disciplines other than economics (Arrow 1996).
Information aspects of business have not received the same attention as the trilogy of
capital, labour and resources — leading to a situation of uncertainty about the

economic impact of information, as a key economic resource, for the exploitation of
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virtual business or e-commerce. The virtual world is one where many of the
conventional constraints of physical economic processes (such as research and
development (R&D), manufacturing, distribution and marketing) no longer apply and

firms, big or small, can compete with anyone in the world just as easily.

Contrary to the conventional economic theory of diminishing returns developed in the
nineteenth century, Arthur (1996) advocates the law of increasing returns. The
foundations that the law of increasing returns is based upon rely on manipulating and
exploiting the information and virtual aspects of a business. According to Arthur,
increasing returns ‘are the tendency for that which is ahead to get further ahead, for
that which loses advantage to lose further advantage.” This holds true for industries
that have no constraints on resources, such as high technology and knowledge-based
industries. A business consists of both the physical and the virtual and while the

physical may be subject to constraints, the virtual is not.

Arthur (1996) defines the criteria for firms subject to increasing returns as those
having made high investments in information systems in their operations. They are
now using this information relatively cheaply. They are capable of locking in
customers and networking by supplementing one firm’s core strengths with those of
another and creating a win-win situation for all. In equity valuation, the current
market conditions call for a shift to new theories of the growth of firms. An
assumption of the new growth theories should be the presupposition of the possibility
of super normal profits in the hands of able management. The current trend of mega
corporate mergers and acquisitions’ is growing and will continue to be prevalent as
strategic alliances continue to be struck to exploit e-commerce capabilities, including
management and technical expertise. A parallel can be drawn between the present
e-commerce firm and the neo-Schumpeter model of repeated innovation by a ‘new

theory’ firm.

Schumpeter (1934) emphasised the important role played by the financial sector in

economic growth, recently supported by King and Levine (1993). Schumpeter’s

7 Example of recent mergers and acquisitions include the AOL-Time Warner merger in the US creating
the largest firm in the world in terms of market capitalisation.
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theory of economic development promotes the causal relation between the financial
and the real sectors. The benefits derived from the financial sector are the efficient
intermediation between lenders and borrowers through capital mobilisation, risk
management, project screening and monitoring and transaction cost reduction. These
activities invariably contribute to market efficiency by addressing the problems of
high transaction costs and information asymmetries (Pagano 1992), a situation
reinforced by electronic banking on the Internet. Therefore, the financial sectors
disseminate information about the real market factors influencing economic growth
and ultimately stock prices as reflected by financial variables. Fama (1970, 1990,
1991) conducted an extensive study of the relation between stock market returns and
fundamental economic activities in the United States. Huang and Kracaw (1984),
Chen, Ross and Roll (1986), Chen (1991), Pearce and Roley (1988), Fama (1991) and
Wei and Wong (1992) have modelled the relation between asset prices and real
economic activities using factors such as productivity, growth rate of gross national
product, production rates, yield spread, inflation, unemployment and other real

activity indicators.

The continued rapid growth of e-commerce could have significant effects on the
structure and functioning of economies at the firm, sector and aggregate level. The
effects of these changes are likely to be seen in prices, the composition of trade,
labour markets and taxation revenue (Coppel 2000). 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 per cent increase.

2.4 Emergence of the E-Commerce Sector

The Internet, originally called Arpanet, was first developed as an experimental
computer network system in case of nuclear war. Academic and military research
laboratories mainly used it as a messaging system until Tim Berners-Lee, an
academic, developed the Worldwide Web (WWW), a multimedia method for

displaying information and links from one site to another. The WWW is an Internet
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client-server hypertext® distributed information retrieval system and has developed a
wide user base since its public introduction in 1991. The growth in use of the Internet

in commerce can be traced from the early 1980s as depicted in (Figure 2.2) below.

Figure 2.2 Growth of the Internet
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Source: Hyndes et al. 1999.

The information revolution is transforming the economy and people’s lifestyles; and
is expected to continue doing so. Knowledge products, such as software applications,
comply with the law of increasing rather than diminishing returns and the more
widely they are used the greater their value (Tapscott, Lowy and Ticoll 1998). The
impetus for this transformation is the rapid advance made in the processing power of
computer chips (Moore’s Law)’ and the falling cost of integrated circuits. In the
future, it will become easier to communicate information and the amount of
information exchanged between individuals and organizations will continue to
increase. The information revolution requires firms to radically rethink how

businesses are conducted and managed.

8 A database system in which objects such as texts, pictures, music, programs, etc., can be creatively
linked to each other.

® In the 1960s Intel Corporation co-founder Gordon Moore projected that the density of transistors on a
silicon chip would double every eighteen months.
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With rapid technological advances, there is a need to look at the macroeconomic
conditions that are changing the way we manage our businesses and to appreciate the
emergence of alternative contractual avenues or marketplaces for facilitating and
governing transactions or interactions between individuals. The Internet is such an
avenue and the implications this medium of transaction has on information costs will
to a large extent explain the individual value of firms as they progressively adopt the
advancing technologies for information management. The Internet allows firms to
share information with their customers at virtually zero cost. Scott McNealy, the chief
executive of Sun Microsystems, suggests four ‘revolutions’ the Internet would host
being: e-commerce, messaging, telephony and entertainment.'® 1In this era of the
information revolution where there is no serious prohibitive barriers of entry, small

firms can start to compete with large ones.

The attributes of the Internet as a business medium include the provision of a common
platform for the integration and convergence of business systems to promote
efficiency. It is also a powerful tool for facilitating international trade (Hyndes et al.
1999) by:

* reducing the impact of time and distance in marketing goods and services;

* allowing any item that can be digitised to be displayed in front of a rapidly

growing international market;
* creating efficiency making international trade more effective;
» creating efficiencies in transport and distribution lowering overhead costs and

allowing smaller firms to compete internationally.

The open structure of the Internet and low-cost connectivity facilitate integration of
new and existing information and communication technologies offering consumers
and businesses a new and powerful information system and a new form of
communication (Coppel 2000). The Internet is essentially a free model of networking
where firms are making substantial investments with the expectation of being paid
and earning a return on these investments. This expectation remains largely unrealised

at this stage, as most e-commerce firms are not yet profitable and many e-commerce

10 Speech to the Australian National Press Club on 25 September 2000.
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firms are seeking and testing new business models to make e-commerce a viable
business proposition. Firms are investing billions of dollars in developing cutting edge
software and hardware to improve the capabilities and capacity of the Internet to
support more efficient and effective communications between individuals and
organizations. The level of investments is a definite reflection of confidence the firms
have in the potential of this new business medium. This situation warrants a study of
the business fundamentals that determine and drive these investments. As managers
representing the firm are agents of the shareholders (Wilson 1968; Ross 1973) and
maximising shareholder wealth is their primary objective, however contemporary
agency theory (Jensen et al. 1990) espouses that the agent will not always act in the
best interests of the pricipal, the general acceptability of investment decisions made

by firms is reverberated in the stock prices.

The sophistication of capital markets today promotes the ease of raising monetary
capital for start-up firms in the technology sectors. Many of the firms in which these
investments are made have stock prices at ‘undefined’ price to earnings (P/E) ratios
even though they have not made profits. In buying these shares, investors base their
decisions on the firm’s key asset, knowledge. It is this knowledge (the intellectual
capital) that will provide the firm with the ability to operate successfully (and
profitably) in the Internet business environment by gathering information about its
customers, competitors and the market as a whole. The ability to fully exploit and
manipulate the information derived from this knowledge and transform it into sales

will provide the competitive edge for the firm and determine its business value.

The relevant value chain model in this context is to create value with information that
describes and provides customers a series of value-adding activities connecting the
firm’s supply and demand sides (Rayport and Sviokla 1995). Rayport and Sviokla
argued that the physical value chain is only part of the business and the other is a
virtual value chain. All businesses compete in two worlds, a physical world of
resources that is tangible and a virtual world of information, both of equal importance
to the success of business. While the physical chain refers to the chain of activities
from sourcing raw materials to production to the sale of goods to customers, the
virtual value chain connotes the value that can be derived by using the information

along this chain as follows:

34



Figure 2.3 Physical Versus Virtual Value Chains
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The measurement of knowledge poses a major obstacle for there is no commonly
accepted “units” of knowledge and no public markets that meaningfully set its value.
Drucker (1993) suggested that ‘return on knowledge’ would almost be impossible to

measure rigorously.

The value of all assets (in this case shares) must comply with the law of economics
where investors choose to allocate their scarce resources (capital) in order to satisfy
their wants (returns). One of the fundamental principles of economics is that value is
created by scarcity, and at the moment the demand for e-commerce stocks appears to
far exceed supply causing prices to escalate.'’ The proliferation of e-commerce stocks
in the future may eventually satiate demand and cause stock prices to fall back into
line with the general market (Kindleberger 1989). Siglienti, Tefertiller, Westrup and
Wood (1999) concluded in their research that e-commerce stock prices are better
explained by supply and demand than by long-term value. However, the distinction
between firms in the new and the old economies may become more nebulous in the

long term with Internet proliferation.

' Over-subscription of Hong Kong’s Tom.com by HK$144 billion and Melbourne.com are recent
evidence of this phenomenon.
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2.4.1 Valuation Principles of E-Commerce Stocks

The dynamics of increasing returns (Arthur 1996) suggests that involvement in the
virtual market enables a firm to reap accelerated returns on investment. The initial
capital investment in a virtual business is relatively small compared to traditional
business and this investment is in fact not in technology but mainly for acquiring
customer loyalty and support (Hagel and Armstrong 1997). The revenue growth trend
of an increasing returns business is one that involves a gradual build up of revenues as

the business develops followed by an accelerated increase and a fall in unit costs.

The evaluation done in this thesis for e-commerce has implications and ramifications
for both New Economy and Old Economy firms. The firms used in this study are
pure-play e-commerce firms, whether they are provider of e-commerce enabling
services to other firms or exploiting e-commerce for their own business activity. Old
Economy firms with e-commerce capability are also acknowledged in the thesis as
they too are affected in value to varying degrees by their involvement in e-commerce
development. The benefits of the virtual economy favour both customers and vendor.
The Internet enables customers to gain control of their own value as potential
purchasers of goods and services by being able to better organise and manage their
own information. This allows consumers to extract more value from vendors they
interact with and the five elements that drive this value are distinctive focus, capacity
to integrate content and communication, appreciation of member-generated content,
access to competing vendors and commercial orientation (Hagel and Armstrong
1997). The vendor benefits from market expansion through the network capabilities of
the Internet and according to Hagel and Armstrong (1997) the gains include reduction
in search costs, increased propensity to spend, customer focus, ability to tailor and add
value to products, lower capital investment in brick and mortar, broader geographic
reach and disintermediation potential. These consumer-orientated innovations,
resulting from aggressive intellectual property development in recent years, have
altered the competitive environment of the traditional market structure and provided a
potential for increasing the value of the firm. It can be implied that intellectual capital
is an important integral part of these recent e-commerce sector developments and

therefore constitutes the source and impetus of e-commerce market value.
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2.4.2 Implications of Intellectual Capital

Intellectual capital is defined as knowledge assets that can be broadly categorised into
‘human capital (what people know), customer capital (who you know, and who knows
and values you) and structural capital (how what you know is built into your business
system),” according to Tapscott, Ticoll and Lowy (2000). While Tegart, Johnston and
Sheehan (1998) sum up the importance of knowledge and people as the core resources
in knowledge-based economies and that ‘matching the education of the skills of the
workforce [and Government policy]” are crucial for Australian industry to remain
competitive in the global economy. The forces shaping the knowledge sector include
the necessary pool of skilled workers able to continually contribute to the

development of intellectual property.

The development of the Internet as a business medium for establishing market
dominance and continuing profitability of firms has been driven by the growth of
intellectual property. The Internet, where intellectual property in the form of
information technology is most prominent, continues to provide the impetus for the
development, trading, licensing, selling and joint venturing of intellectual property in
the new economy. These activities in intellectual capital have been partially
responsible for the recent market valuation of e-commerce stocks. The value of
e-commerce stocks is affected 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 (Dabek 1999) for intellectual property. The valuation of intellectual
property is difficult due to the complexity associated with the identification and
measurement of intangibles. This research addresses intellectual property in stock
valuation by identifying, testing and incorporating variables, or their proxies, that are
indicative of intellectual property contributions to real activity and hence the value of
e-commerce stocks. As this research used macroeconomic proxies to represent the
firm’s activities, the intellectual qualities of the firms have been incorporated and
tested using both macroeconomic and capital market factors (i.e. education spending

and NASDAQ composite index) as intellectual property contributors to value.
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A model for measuring intellectual capital was developed by Skandia AFS when its
top management realized the limitations of traditional management theory to address
the growing importance of intellectual capital in shaping its business, which was
becoming more service oriented and knowledge intensive. Skandia’s management
realized that in order to better manage its intellectual capital it needed to better
understand and measure intellectual factors like individual talent, synergistic market
relationships and the flow of competence. Figure 2.4 depicts Skandia’s attempt in

1994 to visualize intellectual capital for better management."

Figure 2.4 Skandia Market Value Scheme
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| |
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In the context of e-commerce, information about customers is one of the most
valuable intellectual assets for the firm. Such knowledge allows the firm to bypass the
middlemen (disintermediation) and develop products and services specific to
customer needs. One important aspect and foundation of the new economy is an open
and competitive market that facilitates the diffusion of innovations. Strong

competition and the associated rapid diffusion of innovations can reduce the returns to

12 Reproduced from Edvinsson and Malone (1997).
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innovation and an appropriate framework of intellectual property rights is important
to ensure that innovators receive an adequate return on their investment while at the
same time encouraging the rapid diffusion of these innovations (OECD 2000).
Lehman (1996) suggests that economic growth and competitiveness will be
determined by the ability to create, own, preserve and protect intellectual property.
The economic benefits from the proliferation of intellectual property, inherent in the
development of the Internet, permeate the firm, industry and the general economy
through lower production cost, shorter production cycle, improved productivity and
higher return on investment and equity. Higher operating efficiencies due to
technological innovation are translated into economic growth with low inflation, low
unemployment and high corporate earnings. These are reflected in macro-based

variables under efficient markets.

2.5 General Valuation Models and Their Empirical Relevance: A Critical Review

What is driving the valuation of Internet companies is the fact that they are
taking strategic positions in the post-industrial economy, which is where all
future economic growth is going to take place. (Stefan Rover, Chief Executive
Officer, Banking, BROKAT Infosystems AG, 1999)

Modern financial management is largely concerned with the functioning of the firm in
relation to optimal matching of the uses and sources of corporate funds that will
maximise the firm’s market value (Chew 1997). The value of a financial asset is the
present value of the cash flows expected from that asset. To ensure that an investor
does not pay more than the worth of the asset, the intrinsic value reflecting the cash
flows from the asset has to be substantiated by economic reality. The idea of the
rational investor and the efficient markets hypothesis (discussed below) underpin
stock prices. They reflect the true value of economic fundamentals and market

efficiencies preventing attempts by investors to make excess profits.

Coase’s theory of the firm stresses that the impetus for the emergence of business
corporations is the specialised institutional structure that comes into being to reduce
the transaction costs (Coase 1937). With the advent and proliferation of information
technology (IT) in global economies since the early 1990s giving birth to that cyber

structure called ‘The Internet’, the strategic use of information technology within the
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firm will no doubt revive interests in its role of promoting cost efficiency. The theory
of the firm expounds contractual relationships as a pervasive feature of economic life
(Borland and Garvey 1994). New research into the tantalising effects of modern age
information technology on the rules that govern exchange, vis-a-vis information
exchange via the Internet, could provide the catalyst to illuminate the impact of this
phenomenon on the value of a firm. This is the crux of this thesis and the research

approach is presented in Chapter 3.

The phenomenon of e-commerce that is still evolving as a marketplace and
developing in terms of business opportunities requires greater understanding to
enhance quality investment and efficient allocation of funds. Like all new firms,
e-commerce start-up firms face the same financial constraint of cost outflows
preceding revenue inflows. They have to finance their start-up activities before
earning any income from these activities. Research and development (intellectual
property) expenditure constitutes one of the biggest costs for e-commerce firms.
Therefore, they must have funds or sources of funds at the beginning of the business
process. These funds may come from internal sources (owners’ contributions), bank
borrowings (credits) or potential investors (venture capital or strategic partners).
Recent developments in the financial sectors, such as the venture capital industry,
growth funds management and initial public offers (on ASX, NASDAQ and other

regional hi-tech bourses), have eased this finance constraint.

The difficulty of valuing intellectual property compounds the problem faced with the
measurement and evaluation of IT benefits. According to Remenyi et al. (2000) ‘the
main reason for this is that despite the considerable amount of research conducted by
academics and consultants so far no comprehensive or rigorous economics of
information has been developed’. There is relatively more investment evaluation
research done on manufacturing technology from a strategic cost management (SCM)
perspective (Shank and Govindarajan 1992) and information technology from a
capital budgeting perspective (Tam 1998; Panayi and Trigeogis 1998) than there is
research done on the impact of technology on stock value in the secondary equity
market. Shank and Govindarajan (1992) recognise that technology does pervade a
firm’s value chain and propose a value chain analysis approach for understanding the

role of technology in competitive advantage. They elaborate that technology affects
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competitive advantage if it has a significant role in determining relative cost or
differentiation and it also influences the other drivers of cost and uniqueness within a
firm. The SCM perspective suggests a value chain analysis approach coupled with
cost driver and competitive advantage evaluations of the firm to capture the diffusion
and implications of new technology adoption in the industry. This approach would be
relevant to firms adopting e-commerce capability, except the pervasiveness of
e-commerce would be economy-wide and the value focus of each firm would be in
the context of the overall chain of value creating activities in the economy of which it

is only a part.

The fundamental principle of valuation under perfect competition is that the price of
each share must be such that the rate of return, comprising of dividend plus capital
gains per dollar invested, on every share will be the same throughout the market over
any given interval of time (Miller and Modigliani 1961). The Miller and Modigliani
proposition on share valuation has come under much criticism for its unrealistic
assumptions of a perfect market. This proposition has some relevance to the valuation
of e-commerce stocks when we consider the fact that these stocks are yet to pay any
dividend. The market must therefore be concerned only with capital gain. The rate of
return of some e-commerce stocks has performed better than “normal” (i.e. the
market) rate of return and by investing his capital in e-commerce stocks the investor is
expecting the earning power of these stocks, i.e. e-commerce firms, to yield more than
normal return from opportunities in the new economy. This leads to a less distinct
understanding of what the market capitalises or use as proxies for e-commerce stock
valuation in the absence of dividends. The present value of e-commerce stocks is
generally not considered to be a fair value measured against traditional financial
benchmarks. As Porter (1980) emphasised, in a competitive market with free entry,
firms cannot earn sustainable supranormal profits indefinitely because that would

encourage other firms to enter and drive down prices.

Some of the important issues in the e-commerce stock market relate to the principles
of valuation of e-commerce stock, the efficiency and volatility of the market, and the
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)). In

order to facilitate a more profound appreciation of these valuation issues that relate to
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e-commerce stocks, it is imperative to review some of the conventional approaches to
the valuation of stocks and their related theories. These issues and theories are

addressed below.

2.5.1 Efficient Markets Hypothesis

The random walk hypothesis was developed postulating that stock price changes over
time were comparable to a random series. This gave rise to a much larger theory
known as the efficient market hypothesis (EMH). 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 predicts that share prices fairly reflect, in
an unbiased manner, all information that has been fully revealed to the market. The
notion of market efficiency is usually attributed to “rationality” of traders with
“homogeneous” information. The analysis of the EMH in relation to the e-commerce
sector is important because it reveals market characteristics of the sector. The results
from testing the EMH can assist in the identification of over or under valued
e-commerce stocks and the trading strategies that could be adopted to earn profits, i.e.

both fundamental and technical analysis.

The situation of noise trading implicates the concept of the EMH of an assumed world
(Fama 1970, 1991). Are e-commerce (or technology) stocks really worth their market
value or are the brokers ‘noise-trading’ (Black 1986) and over-hyping these shares to
euphoric investors? The concept of noise trading is used to describe the behaviour of
investors without access to inside information, but acting on the information they
possess as though it is accurate information about fundamentals. Noise traders are not
fully rational in their investment decisions and often overreact to fundamental news or
are subject to systematic biases, such as positive feedback trading strategies,
providing a reinforcing mechanism for market trends. This can cause large swings in

the value of stocks traded on the market.
Under EMH conditions the share price is an unbiased estimate of its intrinsic value,

where investment value is the present value of the share’s future cash flows as

estimated on average by well-informed and capable investors. If the share market is

42



efficient then there are no financial gains from delaying an investment decision in the
hope that the share price will improve (or deteriorate). The EMH holds:
* that the return of an investment is equal to its opportunity cost (allocative
efficiency);
* that stocks are always in equilibrium;
e that it is impossible for an investor to consistently beat the market
(informational efficiency); and

* that the market achieves Pareto efficient allocation of resources (Laffort

1989).

The EMH predicts that share prices fairly reflect all information that has been fully
revealed to the market. The implicit assumption in the efficient market hypothesis is
that there always exists a market for stocks to be transacted with little effort or cost. It
states that the capital market is always in equilibrium where there is no pressure on
stock price. As the stock price reflects all relevant information about the stock, this
price must represent its fair market value. Then stock price only moves in response to
new information that, intrinsically, is unpredictable. Hence stock price should be
random and must follow a Markov process. Therefore, e-commerce stock prices must
be fairly valued in market equilibrium. Fama (1970) mentioned three forms of market
efficiency. The weak-form of the EMH states that all information contained in past
price movements is fully reflected in current market price, and suggests that no
investor analysing historical price data can expect to earn abnormal returns above the
expected returns given the investment risk. The semi-strong form of the EMH states
that current market prices reflect publicly available information. Under the semi-
strong form of the EMH, it would be futile for investors to read financial reports or
other published data because market prices would have adjusted to the information in
them when it was first announced. With the semi-strong efficiency, investors can
expect to earn the returns predicted by the Security Market Line (SML) and should
not expect better returns unless they have information not publicly available. In the
strong form, the current market prices reflect all pertinent information, whether
publicly available or privately held. In the semi-strong form of the EMH, no investor
can expect abnormal returns by analysing publicly available information and in the

strong form, by analysing information from whatever source. Abnormal stock returns
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are computed as the difference between the return on a stock and its normal return. If
the abnormal return is unforecastable using the chosen information set and is thus

random, then the efficient market hypothesis is not rejected.

The basis of EMH is in the concept of a competitive market where an individual
trader will not be able to affect share prices when buying or selling in such a market,
as long as there are enough shares on issue. The traditional analysis of stock markets
is based on the premise of the efficient market hypothesis. Empirical tests have shown
that the EMH is valid in its weak and semi-strong form. Therefore, if stock prices
under the EMH do seem to reflect public information, e-commerce stock prices must
be fairly valued and in equilibrium. Information technology is interpreted 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 fundamentally justify

the stock prices.

Under real market conditions, many assumptions of the EMH, such as information
symmetry, homogeneous rationale for information processing, supply-demand
equilibrium and equal opportunities for borrowing and lending, are unlikely to be met.
For example, different investors will form different probability assessments of the
economic impact of the e-commerce sector or use different valuation models for
determining expected returns. The supply of e-commerce stocks during the early days
of the Internet was suggested to be substantially lower than market demand resulting
in higher prices is another example. Share trading opportunities where persistent
excess profits can be made for some time, thus contrary to the EMH, are referred to as
stock market anomalies. They include the January and weekend effects, the small firm
effect (Reinganum 1982, 1983) and winner’s curse (DeBondt and Thaler 1985). It
may be possible for prices to diverge from fundamental value occasionally; however,
arbitrageurs (Shleifer and Summers 1990) or smart money would eliminate any
divergence between actual and fundamental value to curb any excess returns as
espoused by the EMH. De Long et al. (1990) shows that irrational investors can

survive in the market.
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The valuation models for stock prices discussed in the next section are based on the
principles of EMH - since if the valuation principles of these models are based on the
assumptions that current market prices reflect all past information under the condition

of information symmetry, then investors are unable to earn super normal profit.

2.5.2 Discounted Cash Flow Method

The most widely used valuation models for determining a firm’s market value are
based on the discounted cash flow (DCF) method (Chew 1997). The simple “efficient
market model” of stock prices maintains that the actual price is the expected present
discounted value of future dividends. Though there is no universally accepted
definition of the term “efficient market model,” the model does imply some form of
expected present value relation (Shiller 1991). Like bond valuation, stock prices are
determined as the present value of a stream of cash flows and the basic stock

valuation equation is similar to the bond valuation equation (Brigham and Houston

1999) as follows:

INT INT INT M
Vg = + + ..t +
1+ Ky)' (1+K,)* 1+ Ky" a1+ Ky)"

where:

Vs = the bond value;

INT = the interest (coupon) payment;
M = the face value of the bond;

N = the maturity period; and

K, ;= the discount factor.

This value may be determined by capitalising either the dividends or the future
earnings to which the original stockholders are or maybe entitled and the stock today
is calculated as the present value (PV) of an infinite stream of dividends (the

development of which is attributed to Gordon and Shapiro (1956)):
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A

Value of stock = P, = PV of expected future dividends

D, D; D.
= + + . —
(14K (14 Ky 1+ K)°
o D,
= > _—
t=1 (1+K)

where:
D, = the dividend in period ¢;
=  the discount factor; and

A

PV = the current stock price.

The DCF method operates under the premise that the value of a firm is obtained by
the sum of the present value of cash flows to be generated by the firm’s existing assets
and the present value of cash flows to be generated from future growth opportunities.
The general limitations on the DCFM approach:

(i) implication of bias against long-term investments as a result of the
difficulty in determining the appropriate discount rate to be used in
discounting future cash flows, i.e. the more distant cash returns are so
heavily discounted that projects of this nature are often rejected;

(ii) the difficulty of estimating the growth rate in cash flow projections
without the benefit of market comparables or positive earnings experience;

(iii)  the difficulty of setting the correct project life in the application of DCF
techniques; and

(iv)  the incorrect treatment of inflation in that the discount rate used assumes

that all costs and benefits rise at a general rate of inflation.

In the context of contemporary e-commerce stocks, the absence of positive cash flow
poses a problem in adopting the DCF method for valuing a firm. Even if positive cash
flows can be reasonably estimated in the absence of historical earnings, the

extrapolation of growth on earnings estimates might be based on weaker foundations.
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The most commonly used discounted cash flow (DCF) valuation approaches are those
based on intrinsic financial attributes and earnings (Guatri 1994). The intrinsic
method is based on present value of expected cash flows projected from data that is
considered subjective and associated with specific strategic or management choices.
The earnings method is generally characterised by the use of profits, dividends or free
cash flows for valuing the firm. The use of future cash flows to determine stock prices
is consistent with the randomness in security returns under the efficient market
hypothesis (Campbell, Lo, and MacKinlay 1997). This position is supported by the
Law of Iterated Expectations (Samuelson 1965) and explained as follows: Consider
the expectations of a random variable X being extrapolated from these information

sets, written as:'?
E[X|L] or E[X|J.]
Where:
I and J, = are defined as information sets, where I, C J, so all the information in /,
is also in J, but J, is superior because it contains extra information;

E[X |I.]= -expectations of random variable X based on /;; and
E[X |J.]= expectations of random variable based on J..
The Law of Iterated Expectations says that:

E[X|L]=E[E[X|J]|L]

where:

E[E[X|J/]| I ]=forecast of random variable X based on the forecast of the

forecast one could make of X with superior information.

13 Referenced from and discussions found in detail in Campbell et al. (1997, pp 23-24 and chapter 7).
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Or if one has limited information I, the best forecast one can make of the random
variable X is the forecast of the forecast that could be madé of X if one were to

possess superior information J,.
This equation can be rewritten as:
E[X-E[X|J]|L]=0
which says that one cannot use limited information /, to predict the forecast error one

would make if one had superior information J,. If a stock price at time ¢, P, is

considered as the rational expectation and correlation to fundamental value V.

2

conditional on information set /, available at time ¢. This can be written as:

P =E[V | L]=EV
The same holds for subsequent periods, and so for period ¢ + I, P,,; becomes:

Py =E[V | Li]=EwnV
Thus, the change in price over the next period is:

E[Pn;—P) =E[E[V]-E[V]]=0
and because I; C 1,1, S0 E, [ E; [V]] = E: V by the Law of Iterated Expectations.
This infers that realised changes are unforecastable given the information in set /. So,
the use of the discounted present value model of a stock price is consistent with

randomness in security returns.

In cases where the stream of dividends is expected to grow at a constant rate, the PV

of expected future dividends equation is rewritten as follows'*:

" The derivation of the last term is presented in Extension to Chapter 28 of Brigham et al. (1999).
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Dy(1 +g)’ Dy(I +g)° Dy(I+g~

Py= + + ..+
(1+k) (1 +k)? (1+ k)~
Dy (I +g) D,
k-g k-g
where:
g = the growth rate;

Dy= the dividend in period O;
D; = the dividend in period 1; and

k= the discount rate;

The dividend-based DCF model or the Dividend Discount Model (DDM)
incorporating growth, referred to as the constant growth model or the Gordon'
model, may create problems with valuation especially when the valuation of the
discount rate k and the assumed dividend growth rate g are close, the result being
highly sensitive to minor changes in the assumptions (FitzHerbert 1998). When they

are equal, the valuation is infinite and would be unrealistic.

If e-commerce stock prices reflect the growth of the industry, then, the probability of
this anomaly arising becomes more realistic. Entrenched in the above equation is k,
which acts as proxy for the expected return required by equity investors. This proxy is
normally estimated using the Capital Asset Pricing Model (CAPM) developed by
Sharpe (1964) and Lintner (1965b). A frequently discussed issue in finance has been
whether discount rates or expected returns are relatively constant and so allow the
effective application of the CAPM in investment appraisal. Leroy and Porter (1981)
and Shiller (1981a) suggested that stock prices were too volatile relative to the present

value of dividends, discounted at a constant rate.

Estimating the expected returns for e-commerce stocks using the DCF model is a
challenge because it is hard to find reliable estimates for key inputs, such as
dividends, beta (see Section 2.5.4 below) and growth rate. The higher volatility of

e-commerce stock prices (see Chapter 6) is likely to cause the parameters needed to

B After Myron J. Gordon, who helped to develop and popularise it.
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estimate expected returns (i.e. dividends) to fluctuate and produce wide swings in
these estimated expected returns. The high market valuation of e-commerce stocks
seems to have reduced their expected returns. Empirical studies starting with Shiller
(1981a) and Leroy and Porter (1981) have shown evidence that the variability of stock
price indices cannot be accounted for by information regarding dividends alone since
dividends do not vary enough to justify the price movement — the excess volatility
problem. In addition, Grossman and Shiller (1981) show that the expected present
discount rate model better explains price if the constant discount rate assumption

underpinning it is relaxed.

2.5.3 Portfolio Theory

Asset pricing provided by different valuation models can be used to choose assets to
hold in portfolio. Although the study of the trade-off between risk and return as the
basis of efficient market resource allocation is formalised in the Capital Asset Pricing
Model (CAPM) (Sharpe 1964; Lintner 1965b), the ideas originated and were
developed historically by economists, including Hicks (1946), Markowitz (1952) and
Tobin (1958), over a long period of time.

A basic premise of economics is that all economic decisions are made in the face of
trade-offs, because of the scarcity of resources. Markowitz (1952) identified the trade-
off facing the investor as the risk versus the expected return of an asset. The return
realised R, from holding a stock during period ¢, will be the sum of the dividends
received plus capital gain or loss. The investment decision is not only on which stocks
to invest, but how much or how to divide the investor’s wealth amongst the
investment options. Markowitz (1952) developed the mean-variance analysis in the

context of selecting a portfolio of stocks.

The earlier method for evaluating investment choice is based on the expected
monetary value (EMV). The principle underlying the EMV criterion is that multiplying
the probability of the action by the payoff of that particular action derives the
monetary value at a particular state of nature. If an investor has K possible investment

actions or assets, where k=1, 2, ... , K, and is faced with M states of nature, then the
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expected monetary value associated with & action, EMV (k), can be calculated by

summing the monetary value over all states of nature as follows:

M
EMV(k) = S P;My (k=12 ..,K)

j=1

where:
M

P; = probability associated with state of nature j with = P; = 1;
j=1

M,; = return corresponding to the k™ action and the j‘h state of nature; and

EMV(k) = the expected monetary value of k™ action.

The problem with the EMV criterion is that it does not take the element of risk into
account but considers only the action with the highest absolute expected monetary
value as the best choice. However, a relatively higher degree of risk may be
associated with the preferred action using the EMV criterion and by accepting the
action, the investor is expressing a preference for risk. To allow for risk in investment
analysis it is imperative to understand individual investor’s attitudes toward risk and
there are two methods to evaluate risk, one is to employ utility analysis and the other

uses mean and variance trade-off analysis.

Utility analysis (von Neumann and Morgenstern 1953) provides information about
investors’ attitudes toward risk and allows us to construct a risk profile for an
individual or a group of investors. Utility measures the satisfaction an investor derives
from the return associated with investment and the utility function, and a curve
relating utility to payoff can be used to determine whether an investor is risk-averse,
risk-neutral or a risk-seeker (Figure 2.5). A risk-averse investor has a concave utility
function that shows utility increasing at a decreasing rate as return increases
indicating a preference for small but certain return, compared to one that has a higher
expected return but may involve a large but unlikely gain or a large but unlikely loss.
A risk-neutral investor has a utility function that has an increasing utility at a constant
rate. So for a risk-neutral investor every unit of increase in return has a constant
increase in utility and such an investor uses the EMV criterion in decision making to

maximise expected utility. A risk-seeking investor utility function is convex and has
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utility increasing at an increasing rate implying the investor is willing to accept
investments having a smaller expected monetary value than an alternative where

return is certain.

Figure 2.5 Types of Utility Functions

Utility Utility Utility
A A A

> > >
Return Return Return

(i) Risk-avoider (ii) Risk-neutral (iii) Risk-lover

The choice of an investor in deciding alternative risk ventures may be regarded as a
two-step process (Hanoch and Levy 1969). The investor first chooses an efficient set
from the available portfolios, independently of his tastes or preferences. The second is

to apply his individual preferences to this set to select the most desired portfolio.

The expected utility rule poses an implementation problem because it is difficult to
estimate the investor utility function and the problem is compounded when a fund
manager must act on behalf of many stockholders with different utility functions.
Hence the more practical mean—variance decision criterion is used instead of the
expected utility rule. The mean—variance rule assumes that the investor is risk- averse
and the expected return, E(R), measures an investment’s profitability, whereas the

variance or standard deviation (f) of returns measures its risk.

Markowitz (1952) explained that a stock’s risk should be evaluated by its contribution
to the risk of the entire portfolio of the investor, not just the variance of the return of
the stock itself. Hence for the investor to buy stock i, the expected rate of return on
stock i must equate the sum of the imputed return on the portfolio and an allowance
for risk or the risk discount (this relationship is represented by equation (7.9) and
elaborated in section 7.2.3 of chapter 7). The variance of an individual firm’s return is

made up of both systematic risk and unsystematic risk. Unsystematic risk is firm-
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specific risk and caused by factors that surround an individual firm and are unique to
the firm. Markowitz showed that if investors hold sufficient large, well-diversified
portfolios, this unsystematic risk could be minimised or nearly eliminated (Elton and
Gruber 1977). On the other hand, systematic risk or market risk cannot be avoided or
diversified away and this is the risk that all stocks face because of economy-wide
factors that affect all firms. The systematic risk was found to be proportional to the
overall risk of the portfolio. Specifically, the risk of a stock was measured by its
covariance with the portfolio. Markowitz showed that this risk is measured by the

ratio of the stock's covariance to the market variance, or:

COV(R i,Rm)

()’

where:

R;= the return of the stock i;

R,, = the market return;

Cov(R;R.) = the covariance for i stock with the market as a whole; and

(0m)” = the variance of the stock market.

The Markowitz theory of portfolio was expanded by Mossin (1996), Lintner (1965a)
and Sharpe (1964) to develop the CAPM model based upon the theory that an asset
must be priced so as to yield a return that compensates the investor for the additional
risk assumed over the return from a risk-free investment. The additional return
required for this additional risk assumed over the return of a risk-free investment is
called the risk premium. The risk premium for investing in the risky market portfolio

over risk-free investment is known as the market risk premium.

The prospects for each possible stock or portfolio (as represented by s in Section
2.5.4), could be depicted by two numbers — its mean, E(R,), the expected monetary

value and o(R,), the standard deviation of returns which measures its risk.
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Figure 2.6 The Efficient Frontier in Mean-Deviation Space

Mean
E(Rp)

Standard deviation o(R,)
I7

The curve II’ in Figure 2.6 above connects the set of all efficient portfolios and is
described as the “efficient frontier”. The efficient frontier has the property that no
other portfolio has a smaller o(R),) for the same E(R,). Any portfolio to the area to the
right of the curve is considered of inferior quality. Sharpe (1964) also assumed that
investors agree on the multivariate distribution of future prices and that there exists a
single riskless interest rate (R¢) and (K-1) risky assets. If the investor can borrow or
lend at the risk-free rate of interest Ry, it would be possible to obtain a lower-risk
portfolio than A. If the investor puts some money in a risk-free asset and the
remainder in ordinary share portfolio M, the investor’s expected return and risk is
along the straight line joining Ry and M. M in their total portfolio. Portfolio M implies
the market portfolio and essentially consists of all risky assets in the market. The best
portfolio lies at the point where the straight line R¢N is tangent to II’. Any portfolio of
Ry and risky portfolio, M, along this line clearly dominates those below it (i.e. line
RB). The line RMN is called the capital market line (CML) as it represents all the
total portfolios in which investors in the capital market might invest. It also assumes
that investors are risk-averse individuals whose objective is to maximise wealth by
selecting from a portfolio of assets from those available. The market risk premium is

assumed to be exogenously determined.
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The market risk premium can be expressed as the expected return of the market in

excess of the risk-free rate:
E((R)—Ry)

where:
R,, = the return from investing in the market; and

Ry = the risk-free rate.

The CAPM model assumes that the risk premium must be sufficient to compensate
investors for assuming the risk, or variance, of an investment in the market over a
risk-free investment, one that has no variance. The market reward-to-risk ratio, or the
market price of risk, is the ratio of the market risk premium to the variance of the

market return, (0,,)* and is expressed as:

E((R») - Ry) E(Rn) - Ry

(O,,,)2 (UM)Z

The marginal price of risk for an individual stock is the incremental expected return
on that stock divided by its systematic risk, that is, its covariance with the market, or

represented by:

E ((Rm) - Rf)
COV(Ri,Rm)

Investors will purchase a stock as long as its marginal price of risk is greater than the
market price of risk and sell it if it yields a return less than the market price of risk

until equilibrium is reached for each stock as follows:

E((R) - Ry) E(Ry) - Ry

Cov(R,R.) (Om)*
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By rearranging the terms, the ratio of the stocks’ risk premium to the market premium

1s the same as the stocks’ to market risk:

Stocks’ Risk premium E(R) — Rf Cov(R,R,,)

Market risk premium E(R,) — Ry (Um)2

Multiplying the right hand side by E(R,,) — R¢, we obtain;

COV(Ri,Rm)
ER)-R; = (ERn)— Ry)
(On)"
COV(Ri,Rm)
The ratio of the risks — is called B and is the systematic risk for asset i.
(O,,,)2

By substituting S into the above equation, we are able to derive the CAPM model:
E(R) - Ry = BAERn) - Ry)

or  ER) = Ry + B(ERn) - R)

CAPM expressed in the E(R;) = Ry + Bi(E(R») — Ry) equation is known as the Security

Market Line (SML) with gradient (E(R,,) — Ry) and intercept Ry when B; = 0. This is

graphically represented below and for the market to be in equilibrium, all stocks must

be on the security market line (Figure 2.7):

Figure 2.7 Security Market Line

E(R)
E(Rm) | Slope = E(Rm) _Rf
R, 5
' B
0 1 2 3
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The CAPM predicts a linear relationship between E(R;), the expected return on asset i
and f;, its beta or systematic risk. The CAPM implies that the market portfolio is the
only relevant portfolio of risky assets. Hence the relevant risk measurement of any
individual stock is its covariance with the market portfolio, that is, the systematic risk
of the stock. Stocks with betas greater than 1 are more volatile than the market and
have bigger risk premiums than the market, and vice versa. The CAPM incorporates

the assumptions of both the efficient market hypothesis and portfolio theory.

E-commerce stocks are considered to be price volatile, hence risky assets and would
require high expected returns E(R;). The attitude towards risk may not remain constant
over time due to innovations in the financial markets. Woolridge (1995) and
Blanchard (1993) find that the market risk premium required by investors on the stock
market has declined substantially since the early 1980s.'® This situation implies a
decline in investors’ risk aversion leading to lower discount rates and higher stock

prices.

2.5.4 The Capital Asset Pricing Model

The CAPM foundation of much of the current research rests upon the following
assumptions about the properties of investors’ expectation for stock market returns
(Fama 1970):

* the investor’s objective is to maximise the utility of terminal wealth;

* investors make choices on the basis of risk and return;

* investors have homogeneous expectations of risk and return;

* there is symmetrical information distribution and it’s free;

* investors have an identical investment time horizon;

e there are no taxes, transaction costs, restrictions on short selling or other

market imperfections;
* there is a risk-free asset, and investors can borrow or lend unlimited amounts

at the risk-free rate; and

16 See also article by Glassman, K. and Hassett (1999).
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* total assets quantity is fixed and all assets are marketable and divisible.

The CAPM is represented by the following equation and the derivation of the model

is discussed below:

E(R:) = Ry + B(E(Rm) — Ry)

where:

E(R;) = Expected return on investment;
Ry = Risk-free rate of return;

P = Investment’s systemic risk; and

E(Rx) — Ry = Expected risk premium in the market.

The CAPM is an economic model that predicts a trade-off between systematic risk,
known as beta (f8), and expected return under specific conditions. It is an economic
model that restricts the parameters of statistical models to provide a more constrained
normal return. Sharpe’s (1964) version of the CAPM is the most widely recognised
form and the model adopts the Markowitz (1952) “mean-variance paradigm” which
assumes that each investor’s expectations about the uncertain one-period rates of
return (i.e. end-of-period cash proceeds divided by current price) on the asset can be
characterised by a joint-normal distribution based on just two parameters, the mean
and variance (or the standard deviation) of returns. The CAPM is a single-period
model, hence does not have a time dimension. The CAPM defines risk as the
covariability of the stock’s return with the market returns or the volatility of the

stock’s returns relative to the volatility of the market portfolio’s returns.

The CAPM is specified ex ante or before the event and it is a theory based on
investors’ unobservable beliefs about future returns on securities in equilibrium. The
CAPM 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. To
derive the capital asset-pricing equation (the general equilibrium pricing relation)
from the microeconomic foundations of portfolio choice, we start with the vector s =

(s1,82..., S) representing a portfolio where s denotes quantities of each of the K assets
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held in portfolio (the following derivation of the CAPM is based on Eichberger and
Harper 1997)."7 The assets have returns in each period ¢ denoted by ru, where
(¢=1,..,T, k=1 .., K) and the value in each period depends on the quantity of

each asset in the portfolio by the return from each asset:

K

Vis) = > ru se
k=1

The expected value of the portfolio s equals the sum of the expected returns from the

individual assets weighted by the quantities of the assets held in the portfolio:

K
u(s) = 3 ue Sk
k=1

Where w is the expected return (w, = from asset k (k =1, ..., K). The variance of the

value of the portfolio s is denoted by:

K J
d(s) = kzsk © Y ok
=] ]

j=1

where:
s;= the quantities of each of the J assets held in portfolio; and

Oy = the covariance between assets k and asset /.
When we differentiate u(s) and o’(s) with respect to asset sy we get:
uu(s) = un

where un(s) = du(s)/ dsy denotes the partial derivative of u(s) with respect to sy and

denoting the partial derivative of o?(s) with respect to sy by o’(s) = aoz(s)/ oSy,

' The derivation here follows Brennan (1989).
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K

2
OH(s) =2x{Yskom} =2 ofs, H
k=1
K
where, o(s, H) = Y s, Ow is the covariance between the return of the entire
k=1

portfolio and the return of the single asset H.

In optimising the value of the asset portfolio of some investori € (1, 2, ... , I):

Maxs = V'(u(s), o(s)

where V(u(s), (s)) represents ith consumer’s utility function V(y, o) with increasing

u and decreasing o, and:

K K
Subjectto Y pesk = 2 Pk Sk.
k=1 k=1

where py is the price of kth asset.

Denoting V'; - V'/du and V', = 9V'/007 the partial derivative of u and o7, the first-

order conditions for this problem are as following;:

{Vi(s), (s) - u(9)}+ {V2(uls), P(s) - o ()}-{ pu} =0 (1)
(for H=1, ..., K), where A is the Lagrange multiplier of the budget constraint, and:

K
Pk Sk = D Pr Sk.
1 k=1

T %

The CAPM is derived from the first order condition of equation (2.1), at equilibrium
and assuming that one of the assets is riskless. The first-order conditions implicitly

defines share demand s’ in asset demand functions as follows:
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st = fu, o, pK; S1, > Sk)  forall H=1, ..., k

In an exchange market, the general equilibrium is a vector of asset prices
p* = (p*1, ..., p*k) together with a vector demand of asset demands for each investor

i=1,2,..,1, s* = (s*’j, s s*iK) such that:

st = Y fdp*i, o P¥R S5 SK) = DSk = Sk
i=1 i=1 i=1

where Sy is the aggregate quantity of the assets (shares) available in the market. If we
take the assets to be shares, then the quantity of shares demanded is in equilibrium

with the available supply.

To derive the CAPM equation from equation (2.1), assume asset K is risk-free, then
return = rx = r for all t =1, ... , T. The partial derivatives of the expected return and

variance function with respect to the changes in the size of asset K in the portfolio are:

ux(s) =r

and:

ok(s) = o(s,K) = 0

Substituting these values into the first-order conditions and choosing the riskless asset
as numeraire px = 1, we solve the K-th first-order condition for the Lagrange

multiplier as:
M= Vi), )

where:
Vi(u(s™), 0*(s™)) = represents ith consumer’s utility function V(u, 0) with increasing
¢ and decreasing o in asset s; and

r = the riskless pay-off (return).
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Substituting for A, ux(s) and o’y(s), the first K~1 first-order condition of equation

(2.1) becomes (and is similar in form to equation (7.8)):

. ¥ i . P t,K N
Vi), o’ (ua—p*e N+2): Vius™, ™) I s*ix oy =0
j=1

Rewriting this equation as:

K
(™) + (a—p*u - 1) = TsT Oy
Jj=1
where:
o Vi (u(s ), 7 ™) Marginal rate of substitution
Q'(s*) = — : : — =< along an investor’s indifference
2 - Vi), o) curve in (y, 0) space.

The (u,0) space is presented in Figure 2.6 and under the assumption that V(y, 0) is
increasing in u and decreasing in o, for increasing utility the indifference curve of the

investor moves in a north-westerly direction as indicated by the arrow U in Figure 2.6.

In equilibrium and over all investors:
I .
>s* = S
i=1

0(s*) -+ (ug—p*s - 1) = O0(S,H) (2.2)
where:

I
o(s*) = _21 <I>i(s*i)

K
0(S,H) = 38; 0y = The covariance of asset H with the aggregate of
j=1 assets S = (S, ..., Sk).
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multiplying equation (2.2) by Sy and summing up over all risky assets H = 1, ..., K-]

b

we obtain:
os*) - {uS)~r - VoS)} = 0S) (2.3)
where:
K
u(S) = Y un Sy = The mean return on aggregate assets (market portfolio); and
H=1

Vo(S) = X pyAx = The market value of the market portfolio.

Solving equation (2.3) for §(s*) and substituting into equation (2.2) we are able to

obtain the CAPM equation for assets units:

o (S, H)
{u-r- pu} =, {u(S) - rVo(S)} (2.4)
o (S)

In finance, the pay-off per unit of investment is measured by the expected rate of
return under equilibrium represented by (E)ux = w / p*x and the optimal investment
share in total expenditure on asset k, instead of optimal quantity of assets in
investment. Expected investment in asset £ is measured by, (E)a*, = a*; x p*k/Vo.

Dividing equation (2.4) by py and Vo(S) on the right hand side, we have:

| o (S, H)
(-1 =———— - (@) -7 2.5)
a2 (S)

where:

,lAl (S) = w(S)/ Vo(S) = The average return on the market portfolio per unit
of investment;

o (S,H) = oS, H)/(pz x Vo(S)) = The covariance between the asset H
and the market portfolio per unit of
investment; and
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0%(S) = d%(S)/ Vo (S)* = The variance of the market portfolio per unit of
investment.

Replacing {0 (S, H) /o * (S)} with By in equation (2.5), we have the familiar CAPM
equation:

(uw—r)=Pa (i (S)—r)

or:
g =1+ Pu- (u@S)-r) (2.6)
where:
un = the expected return of a risky asset;
r = the riskless payoff;
B = the covariance of the return on the market portfolio with the risky asset H;
and

u (S) = the expected return of the market portfolio.

Equation (2.6) is the familiar capital asset-pricing equation, which states that, in
equilibrium, the expected return of each risky asset is equal to the riskless rate of
return plus the difference between the expected rate of return on the market portfolio

and the riskless rate for each individual risk class.

The CAPM is useful in measuring expected stock returns and three factors need to be
determined in order to use the CAPM for estimating the required rate of return: the
risk-free rate, the market risk premium and the systematic risk (f). The estimation of
the beta line is done using the ordinary least-squares regression method.
Theoretically, the best estimate of the risk-free rate would be the return on a zero-beta
portfolio. The cost and complexity of such an exercise prohibits the construction of
such a portfolio. There are three reasonable alternatives for estimating the risk-free
rate using government securities: the rate for Treasury bills, the rate for ten-year
Treasury bonds and the rate for thirty-year Treasury bonds. Harrington (1987)
suggests that the most widely used proxies for the risk-free rate are the 30- or 90-day

Treasury bill rates. The ten-year Treasury bond rate is recommended (Copeland,
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Koller and Murrin 1999) because it closely matches the cash flow duration of the
company being valued and is a geometric weighted estimate of the expected short-
term Treasury bill rates over the evaluation horizon. It is also consistent with the
duration of the stock market index portfolio used for the estimation of the betas and
market risk premiums. Finally, it is less sensitive to unexpected changes in inflation,

and thus has a smaller beta and a lower liquidity premium than the thirty-year rate.

The standard procedure for estimating beta is to regress stock returns against market
returns and to use the slope of the regression as the beta (Damodaran 1994).
Copeland, Koller and Murrin (1991) recommends using 5 to 6 per cent market risk
premium (Damodaran (1994) suggests 4.58% based on data from 1926 to 1990) for
US companies. This rate is based on the long-run geometric average risk premium for
the return on the SP 500 versus the return on long-term government bonds from 1926
to 1988. The geometric average rates of return provide a better measure of investor
expected returns over long periods of time than arithmetic averages which are biased
on the measurement period (Copeland, Koller and Murrin 1991, Damodaran 1994).
The geometric mean is commonly used in finance for calculating average rate of
returns as this method explicitly incorporates the concept of compound interest (Lee,
Lee and Lee 2000). Many academics believe that because the CAPM is a single-
period model, the simple arithmetic mean is appropriate (Harrington 1987). It is
therefore prudent to use the geometric mean if investors evaluate investments as if the
proceeds are to be reinvested and, the arithmetic mean if returns are viewed as a
single holding period’s return. In practice, the risk premium measurement periods
should be of the longest possible historical period (Damodaran 1994), where any

trend in premiums is absent over time.

The criticisms against the CAPM include the suggestion that since the market
portfolio could never be observed, the CAPM could never be tested (Roll 1977) and
that all tests of the CAPM were effectively joint tests of the model and the market
portfolios used in the tests. Fama and French (1992) concluded no relationship exists
between betas and returns between 1963 and 1990. Amihud, Christensen and
Mendelson (1992) and Chan and Lakonisok (1992) subsequently refuted the Fama
and French (various years) study and confirmed the positive relationship between

betas and returns. The Chan and Lakonishok (1992) study confirmed the correlation
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from 1926 to 1982 and attributed the breakdown after 1982 to indexing which led the

larger, lower beta stocks in Standard and Poor 500 to outperform smaller, higher beta

stocks.

The adoption of the CAPM in this research poses the problem that only realised
returns can be observed whilst CAPM refers to expected returns, which in turn should
reflect all known information about e-commerce stocks. 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 predicted by the CAPM. The use of the CAPM has been limited recently
due to doubts on the restrictions imposed by the CAPM on the market model, since
these restrictions can be relaxed at little cost by using the market model (Campbell,

Lo and MacKinlay 1997).

2.5.5 Consumption CAPM

The consumption CAPM (C-CAPM) is an inter-temporal model that determines
equilibrium returns in a well-diversified portfolio on the basis of maximising the
investor’s expected utility, which depends on current and future consumption and
subject to intertemporal budget constraint (Lucas 1978; Mankiw and Shapiro 1986).
Breeden (1979) developed a model that measures a security’s risk by its sensitivity to
changes in investors’ consumption. In the standard CAPM, the investors are
concerned exclusively with the amount and uncertainty of their future wealth. The
role of financial assets in the consumption CAPM is to smooth consumption over time
by transferring purchasing power from one period to the next. Assets are accumulated
or sold depending on the level of desired consumption and income and therefore an
individual asset is preferred if its return is expected to be high and consumption is
expected to be low. The systematic risk of the asset is therefore the covariance of the
asset’s return with respect to consumption compared to its covariance between the

return and the market portfolio in the normal CAPM.
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The principle of the consumption CAPM is incorporated in this research through the
consideration and testing of those variables that underpin future consumption in a
multi-variate framework. Those risks that might affect future consumption are
important to e-commerce stock valuation in terms of consumer behaviour and
perception of the e-commerce sector as a viable consumer market. As such, this
research also addresses the uncertainty about stock returns in relation to uncertainty
about consumption. Like the consumption CAPM, the approach adopted in this
research relies on “external” motives for investing — considering “real activity”

variables as pervasive factors of e-commerce market value.

2.6 Tobin’s q

The expectations of future profits are the basic determinant of investment activity and
these expectations are supposed to be reflected in a firm’s market value represented
by its stock price. The Tobin’s g (Tobin 1969) approach is defined as the ratio of the
market value (V) of a firm to the replacement cost of its existing capital stock denoted

by PK, representing P’ — the replacement cost and K — the existing capital level:
Tobin’s g = V/(P'K)
or:

market value of assets

Tobin’s q =
estimated replacement cost

The market value of the firm exceeds the value of its existing capital when investors’
perceive its expected earnings as high or increasing. The firm can be worth less than
its existing capital when its prospects are considered uncertain or low. Investment in
new real capital is profitable if q exceeds one. Investment in new capital assets is then

a function of g:

q: = f(q)
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The application of g theory to e-commerce stock in a situation of extremely high g
ratios can be construed to portray under-investment in this sector resulting in

bullishness on the stock.

Generally, the empirical studies done on g theory have failed to prove a significant
relationship between business investment and changes in stock prices (Chirinko
1993), more so during periods of volatile stock prices (Blanchard 1993). Barro (1990)
and Blanchard (1993) found the rate of return on the stock market explained
investment better than g and other studies indicate movements of g being dominated
by movements of stock price implying information content of q is already reflected in
stock market data. As this research uses stock market data to analyse the e-commerce
stock returns (i.e. movements of stock price) in the context of overall market return
(i.e. S&P/ASX 200 share market index), the essence of the Tobin q model is
essentially captured, under proxy, and consistent with recent empirical studies

(Chirinko 1993; Blanchard 1993; Barro 1990).

2.7 Factor Models

Factor models or index models are “return-generating” (Sharpe, Alexander and Bailey
1995) statistical models that assume that the return on a stock is sensitive to the
movements of various factors or indices. These factors and their sensitivities to stock
returns need to be determined. The two main factor models are the one-factor market
model and the multiple-factor models. Depending on the number of predicted
variables, the techniques of simple or multiple regression analyses are used to define

the return-generating process.

2.7.1 The Market Model

The market model is a well-known model in finance that assumes that the monthly
rate of return on a stock (Ry) is linearly related to the monthly rate of return on the
overall stock market (R,,). In contrast to the Capital Asset Pricing Model, the Market

Model (MM) is a statistical model linking ex post returns on a stock to those on the
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market. The MM relates the return of any stock to the return of the market portfolio.
The MM states that a stock’s return is a function of the return on one factor, the

market index. The MM is usually expressed as:
Ri = a; + BiRm +

where:

R;, = the return of stock i in period ¢

o; = the expected return if market return has a value of zero;

Bi = sensitivity of stock i to the market return;

R, = the rate of return on the market as a whole;

gy = the random residual return on stock i that is uncorrelated with prior residuals; and

market returns. The residuals have mean of zero and variance (o;).

The error term €; is assumed to satisfy the requirements of the linear regression model
and R, is taken to be the monthly rate of return on some major stock market index,
such as the Australian All Ordinaries Index. The coefficient §;, called the stock’s beta
coefficient, measures how sensitive the stock’s rate of return is to changes in the level
of the overall market. If B; > 1 (f; < 1), the stock’s rate of return is more (less)

sensitive to changes in the overall market than is the average stock.

The MM was developed by fitting, in the form of a separate Ordinary Least Squares
(OLS) regression, each stock’s price relatives on a market index of price relatives. In
e-commerce stock valuation, 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 then
be the stock return unrelated to general market return, represented by the regression
residual from estimating the regression line and referred to as an abnormal return. By
removing the portion of the return that is related to variation in the market’s return,
the variance of the abnormal return is reduced. The advantage of using the MM will

rely on the R’ of the MM regression. The higher the R’ (the coefficient of
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determination),'® the greater is the variance reduction of the abnormal return, and the

larger the benefit (Campbell, Lo and MacKinlay 1997).

2.7.2 Multiple-Factor Model

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 factors
(variables) that systematically move the prices of all stocks. The multiple-factor
mode] assumes that the return on a stock is sensitive to the movements of various
factors. The model implies that the returns on two stocks will be correlated through
common reactions to the factors specified in the model. Any unexplained return by
the model is assumed to be unique to the stock and uncorrelated with the unique
elements of returns on other stocks. The factors are the characteristics being measured

and could be anything that can be objectively identified and scored.

Factor models potentially provide the benefit of reducing the variance of the abnormal
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, pp. 155-156).

As a rule of thumb, there should be a minimum of five (5) observations for every
factor considered in a multivariate analysis (Page and Meyer 2000). The empirical
relationships among the set of e-commerce economic factors identified will be
established and evaluated using the data available for the period 1999 to 2000. The
dependent factor in this case is the value of the stock and the independent factors are
those economic variables that have a pervasive influence on the return of e-commerce
stock. By summarising the interrelationships among the factors in a concise but
accurate manner, the influence of these factors on the value of e-commerce stock can

be conceptualised.

'® In multiple regression model, R? measures the proportion of the total sample variation in the
dependent variable that is explained by the independent variable.
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The specification of factors is done through two basic approaches, statistical and
theoretical. The statistical approach is based on portfolios constructed from sample
data (Lehmann and Modest 1988; Connor and Korajczyk 1988) and involves building
factors from a comprehensive set of asset returns that is usually larger than the set of
returns used to estimate and test the model. The theoretical approach for factor
specification is based on arguments that the factors capture economy-wide systematic
risks (Chen, Roll and Ross 1986; Fama and French 1993). Chen, Roll and Ross
(1986) use macroeconomic variables as factors and Fama and French specify firm

characteristics to generate factor portfolios.

In using the statistical approach, Lehmann and Modest (1988), and Connor and
Korajczyk (1988) find little sensitivity to increasing the number of factors beyond five
and Fama and French (1995) find that stocks require only three factors and that five
factors are necessary when bond portfolios are included (Campbell, Lo and
MacKinlay 1997, p. 240). Roll and Ross (1980) using factor analysis found that only
three and possibly four factors explained the return generating process of US equities.
Whilst Dhrymes, Friend and Gultekin (1984) suggested that the number of factors

may depend on the number of securities in each portfolio.

The theoretical approaches for selecting factors generally fall into two categories of
macroeconomic and financial market variables that are considered to capture the
systematic risks of the economy (Chen, Roll and Ross 1986) and firm specific

variables with explanatory power of differential sensitivity to the systemic risks.

2.7.3 Arbitrage Pricing Model

The Arbitrage Pricing Theory (APT) is a classic application of factor analysis and it
assumes that in markets where there are arbitrage activities, all assets with similar
characteristics trade at similar prices because the arbitrage activities will remove any
mispricing. The APT (Ross 1976) is a multiple-factor model that is an alternative to
the CAPM and measures the sensitivity of a company’s stock return to a separate

underlying factor in the economy. Ross’s APT does not specify which portfolios are
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efficient, rather it assumes that each share portfolio depends partly on pervasive
macroeconomic influences or factors (systematic risk) and partly on noise — events
that are unique to that company (unsystematic risk) (Brealey et al. 2000). Thus only
systematic risk is priced in the market and the factors are not identified in the model
and must be ascertained through empirical research. Empirical study using the APT
has suggested several fundamental factors that could influence returns and they are
changes in forecast real GNP growth, inflation (both long- and short-term), exchange
rates, default risk (difference between the yield to maturity on Aaa and Baa-rated long
term corporate bonds), short term real interest rate (difference between the yield on T-

bills and the CPI) and interest yield spread (Elton, Gruber and Mei 1994).

Empirical evidence suggests that the APT explains expected returns better than the
single factor CAPM (Chen 1983; Chen, Ross and Roll 1986; Berry, Burmeister and
McElroy 1988). The APT expected rate of return is defined as:

E(Ri,) =R,f + ﬁl[E(FIt) —R,f] + ﬂz[E(Fz,)—R,f] +, ...,+ ﬁk[E(Fk,) —er] + e

where:

E(Ri) = the expected returns on asset i at time t;

R;s = the risk-free return;

E(F}) = the expected rate of return of on a portfolio that mimics the ™ factor at time ¢
and is independent of all others;

B = the sensitivity of the stock return to the ™ factor;

[E(Fx) — R,f] = the risk premium per unit of factor & risk;

k = number of factors; and

e; = the idiosyncratic elements effecting asset i at time ¢.

The rationale behind the APT is, similar to the CAPM, that investors get rewarded for
taking systematic risk. The CAPM is considered to be a variation of the APT with
only one underlying factor measured by the market index. The measure of systematic
risk in the APT is determined by an asset’s sensitivity to various economic factors that
affect all assets. The number and the identity of the factors are determined by

historical returns and the APT relates expected returns to economic factors, with a
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beta specific to each factor. The parameters of the APT are estimated from a factor
analysis on historical stock returns to yield the common economic factors that
determine these returns, the risk premium for each factor and the factor beta for each
stock. This approach is similar to that adopted in this research for the valuation of e-

commerce stocks.

2.8 Expected Returns and Economic Fundamentals

The lack of historical financial information for the firms within the e-commerce sector
and its rapid evolution makes it imperative to evaluate the sector at the macro level.
Macroeconomic analysis is the first step in the process of security analysis as during
periods of strong economic growth most firms report increased business activity and
generate cash flows that can be paid out as dividends to shareholders or reinvested in
the business to enhance future cash flows. The rates of return for these companies will
subsequently be higher due to increase in dividends and rising stock prices. As a
result the general economic conditions will affect performance of the firm.
Macroeconomic analysis generally focuses on changes in macroeconomic conditions
as a result of changes in government policies, market structure, technology, culture
and other reasons. As these factors change, expectations about the performance of a
particular firm, industry and economy will change and affect the investment
weighting given to a particular sector. Officer (1973) studied the movements in
aggregate stock market volatility and their relation to the volatility of macroeconomic
variables. The advent of the Internet has been both pervasive and significant, affecting
all market aspects including government policies, competition, lifestyle, costs and

growth perception.

Economists have observed extreme sequences of price rises and offered fundamental
explanations for their occurrence, including the “tulip mania” or the “south sea
bubble” (Garber 1990), and thus show the existence of speculative bubbles caused by
unobserved fundamentals is unproven. This implies that stock prices still reflect the
underlying fundamentals. There is commonality in the view that the variations in
expected returns are rational variations in response to market conditions (Patelis 1997,

Chen 1991; Schwert 1990; Fama 1990; Fama and French 1989). Chen, Ross and Roll
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(1986) suggest that the following economic variables are highly correlated with the
factors that come out of factor analysis: industrial production, shifts in the term
structure, changes in default premium, changes in real interest rates and unanticipated
inflation. These variables can be correlated with returns to produce a model of
expected returns, with firm-specific betas calculated relative to each variable
(Damodaran 1994). This research adopts the fundamental factor approach to estimate
returns for e-commerce equity from an ex post perspective as there is uncertainty as to

what the fundamental value really is in an ex ante sense (Stiglitz 1990).

A main disadvantage of using the macroeconomic multifactor model as opposed to
the APT is the errors associated with identifying the factors. The factors in a model
change over time, as will the risk associated with each economic factor and using the
wrong factors or omitting a significant factor in a multifactor model can lead to
inferior estimation of e-commerce stock value or returns. A summary of the monthly
data associated with the identified factors and used in this research is presented in

Appendix 2.1.

2.8.1 Financial/Capital Markets Variables

Financial systems play crucial roles in pooling and mobilising individual saving to
finance investment. They are instrumental in allocating finance to the activities
generating the highest return and diversify and relocate risk among individual
investors. The differences between financial systems with respect to debt versus
equity funding, monitoring and risk management make them more relevant for
different types of economic activities, in particular in the context of the new economy
in the financing of new, innovative ventures. Black (1976) and Christie (1982) find
that financial leverage partly explains movements in aggregate stock market volatility.
Equity is more the dominant source of funding than debt in most new venture
financing, including e-commerce business, due to the high risk and lack of collateral.
To nurture growth in the ICT industry, countries like Australia have to stimulate
venture capital either through public listing (also as a means of ensuring easy exit for

venture capital) or government incentives.
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2.8.2 Economic Variables

The fundamental value of a firm is the expected present value of the firm’s future
payouts if these expectations take all currently available information into account,
consistent with the efficient market hypothesis. Thus future payout must ultimately
reflect real economic activity as measured by, for instance, gross domestic product
(GDP) (Shapiro 1988). Consequently, stock prices should react to these measures of
real activity as stock prices are built on expectations of these activities. Barro (1990)

and Fama (1990) support the argument that stock price should lead real activity.

2.8.3 E-Commerce Sector Variables

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. The demographics of
the Internet cannot be addressed by conventional physical sales and marketing that are
constrained by geography for the number of consumers on the Internet is only
constrained by the people who have access to it and make active use of it. The
absence of earnings due to early-stage development of e-commerce made it
imperative that surrogates are used for estimating a firm’s potential earnings. This has
resulted in e-commerce 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 2000a), “cash burn” rate (Demers and Lev 2000),
research and development expenditure (Hand 1999; Amir and Lev 1999), revenue and
expenses (Amir and Lev 1999; Bontis 2000; Demers and Lev 2000; Hand 1999;
Trueman et al. 2000a). These “value-drivers” are fundamentally firm-specific
indicators used to estimate and extrapolate its growth potential. This method of factor
portfolios based on e-commerce sector-specific characteristics is consistent with the

theoretical approach for factor selection mentioned in Section 2.7 above.

The popular web-based metrics are households with computers (customer base),

Internet hosts (an often-cited indicator to measure the proliferation of e-commerce)
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and secure servers (an indicator used extensively by OECD to measure how wide the

spread e-commerce is).

Aggressive research and development activity continues to be a defining characteristic
for the success of a firm in the high technology industry. In the knowledge economy,
as in most firms, the research and development (R&D) function is the source for the
exploitation of the information revolution for e-commerce on the Internet. New virtual
methods of creating products and services are replacing the traditional physical ways,
at reduced costs and time taken for commercialisation of the new products. The
Internet makes it possible for consumers to be linked to the firm’s database and
provides the mechanism for R&D feedback. The implications of R&D as a research
tool and in promoting e-commerce development lie in the new ways in which
businesses can be revolutionised on the Internet to enhance the value of the firm. A
relatively higher level of R&D expenditure would produce greater expected benefits

to the firm and economy.

While forecasting earnings is a fundamental approach to valuation of firms, the lack
of historical earnings and rapid evolution of the e-commerce sector make firm-
specific financial data limited in predictive quality. E-commerce is a new
phenomenon in Australia and non-financial data such as that listed above does not
have a long enough time series or is generally unavailable. Due to the relative infancy
and high overseas reliance of the e-commerce sector in Australia, the valuation of
firms in the sector may be best addressed through the use of factor analysis using
macroeconomic variables that are deemed to be pervasive to e-commerce stock return

for reasons explained above.

2.9 Other Valuation Issues — Volatility and Predictability of Return

The volatility and sources of volatility in the prices of corporate stocks have always
intrigued researchers in finance as to whether the source of movements can be traced
back, in a logical manner, to changes in economic fundamentals (Garber 1990;
Chirinko 1993; Barro 1990; Blanchard 1993; Patelis 1997; Chen 1991; Schwert 1990;

Fama 1990; Fama and French 1989). Empirical studies conducted that measure
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volatility (variance) of asset prices against simple market efficiency models include
Leroy and Porter (1981), Shiller (1981a) and LeRoy and Parke (1992). Mandelbrot
(1963) finds that market volatility is not constant over time and observes the “stylised
fact” that market returns go through phases of high volatility for lengthy periods and
for long periods show moderate patterns of volatility. Prices are instrumental in the
efficient allocation of resources and guide economic activities. Persistent stock price
movements that do not reflect changes in economic fundamentals will have
implications for investors, corporate managers and regulators. The recent volatile
movements in e-commerce stock prices may cause this class of asset to be under- or
over-priced resulting in market inefficiency. This aspect of valuation will be explored

in Chapter 6.

The predictability of return relates to what component of stock returns can be
predicted given specific information and Shiller (1981a) shows 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.
Fama and French (1988b), Flood, Hodrick and Kaplan (1986), and Poterba and
Summers (1988) have shown that stock returns are more highly predictable when
measured over periods of several years, rather than over shorter periods of a year or

less.

2.10 Conclusion

This Chapter has provided an account of the interplay between financial theory and
practice. In the context of e-commerce stock valuation we highlight the limitations
that mainstream financial models have in addressing the new economic phenomenon
of e-commerce, where many firms in the sector are perceived to trade at market prices
not supported by “intrinsic value”. Though proxies and surrogates may be used in
place of the normal financial information required in these models, this practice might
not provide an ideal interpretation of the relevant market conditions thus rendering

their results less convincing.
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In this chapter, the various theories developed in the literature to help explain the
asset pricing process in equity markets are discussed. The main models are the capital
asset pricing model (CAPM), which asserts that beta is the only relevant factor that
explains stock returns, and the arbitrage pricing theory (APT), which says that many
factors, not just beta, are relevant in explaining asset return. While the CAPM is
simple to use, the APT is considered a more superior model when the firm is sensitive
to economic factors not well represented in the market index (Damodaran 1994). This
logic augments the use of factor analysis in this research as the commercial
development of e-commerce and the Internet generally is still very much in the early
stages and the degree or magnitude of its pending success or failure is extremely
sensitive to economic conjectures and interpretations. According to Damodaran
(1994), the biggest intuitive block to the use of APT is its failure to specifically
identify the factors driving expected returns. This makes it difficult to grasp the
implications of the APT beta coefficients for the firm and how they change as the firm
evolves, as would be the case with many e-commerce firms in such an innovative

industry.

There is a high level of uncertainty and naivety surrounding the development of
e-commerce and its impact on the market and global economies. This situation affects
the behaviour of investors and, ultimately, market prices. The presence of uncertainty
produces random fluctuations that require the use of statistical theory to estimate and
test financial models that can intimately relate the uncertainty to normal market
conditions (i.e. existing market models pricing of publicly traded stocks takes into
account systematic risk only and unsystematic risk, firm- or industry-specific, is

considered irrelevant and can be diversified away).

In addition to concentrating on developing a new e-commerce valuation model using
the primary method of model-based statistical inference, the following chapters will
test some of the existing models on e-commerce data to highlight some of the
valuation issues and characteristics relating to e-commerce stocks in the context of
financial theory in such areas as the EMH, returns, market volatility, predictability

and portfolio selection.
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Chapter 3. The Valuation Model

3.1 Introduction

The objective of this chapter is to outline the limitations of the existing valuation
practices or models in the context of e-commerce equities and propose a macro
approach using market or economic indicators that take into consideration and reflect
the idiosyncrasies, evolution and nascent development of the e-commerce sector as a
market. For Australia, this approach is further justified by the lack of a significant
database of financial performance necessary for microanalysis of e-commerce stock
valuation. The chapter is structured to walk through the justifications for a new
model, its process and related issues pertaining to the valuation of e-commerce stocks.
The methodology adopted in this research is one of real macro-economic variable
analysis to overcome and address the difficulty of using firm-specific data due to the
lack of a generally acceptable valuation approach for [P-intensive firms. It is a well-
established finding that asset prices regularly react to fluctuations in macroeconomic
variables (Fama 1981, 1990; Chen et al. 1986; Ferson and Harvey 1991, 1993)19. The
approach adopted in this thesis is consistent with the fundamental financial
proposition that market risk (systematic risk) explains why stocks have a tendency to
move together and that the market only rewards investors for assuming market risk

and therefore only beta matters for pricing.

The evaluation and measurement of a firm’s total value or the price per share of its

stock is one of the most interesting and challenging areas in finance, and according to

1 Fama, E. F. 1981, ‘Stock Return, Real Activity, Inflation and Money’, American Economic Review,
vol. 71, no. 4, pp. 545-565.
Fama, E. F. 1990, ‘Stock Returns, Expected Returns, and Real Activity’, Journal of Finance, vol. 45,
pp. 1089-108.
Chen, N., Roll, R. and Ross, S. A. 1986, ‘Economic Forces and the Stock Market’,
Journal of Business, vol. 59, no. 3, pp. 383-403.
Ferson, W. E. and Harvey, C. R. 1991, ‘The Variation of Economic Risk Premiums’, Journal of
Political Economy, vol. 99, no. 2, pp. 385-415.
Ferson, W. E. and Harvey, C. R. 1993, ‘The Risk and Predictability of International
Equity returns’, Review of Financial Studies, vol. 6, no. 3, pp. 527-566.
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Harrington (1987), the process of valuation is “vexingly difficult”. The three
parameters for determining value of a firm are:

1. The size of the expected returns;

2. The date that these returns will be received; and

3. The risk that the investor takes to obtain the returns.

The measure of risk (volatility) is the most difficult of the three parameters to estimate
and incorporate into a valuation model and the most widely used valuation technique
incorporating risk, is the portfolio valuation concept of the capital pricing asset model
(CAPM). The risk factor is also addressed in the discounted cash flow (DCF) method
using the discount rate as a measure of riskiness. Other models such as the arbitrage
pricing theory (APT) suggest that there are many sources of risk that contribute to the

returns of a stock or asset.

The positive market valuation of e-commerce firms, even when they have yet to earn
a profit, suggests investors clearly expect the increasing economic importance of the
e-commerce sector in generating revenue for these firms. The impetus of the high
stock prices of e-commerce firms is a result of the market forecasting phenomenal
growth in this sector and a robust business environment in the future. This condition
is consistent with the high correlation between asset price fluctuations and business
cycles in the industrialised world (IMF 2000). This should translate into strong
earnings growth opportunities — but are these values too high? 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. 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 therefore piece

together information on forecasts of the overall economy and the conditions of the

2 April 2000 the market index dipped predominantly due to the fall of stocks in the e-commerce sector.
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capital markets, to estimate or extrapolate a fair price. 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 (1972), Merton (1973), Ross (1976) and Breedan (1979) show that the
expected return on a financial asset is a linear function of its betas or covariances with
some systematic risk factors. The technique of factor analysis will be used to analyse
data within the broader multivariate linear model developed in this research. In a
linear model, the model may not give the best representation of the relationship
between factors and variables and in cases where non-linear relationships are
involved, no statistical analysis within the linear model will be adequate. Under such
a condition, if a non-linear relationship is expected, then a variable might be

transformed so that the relationship becomes linear.

3.2 Limitations of Current Models

The primary focus of corporate finance is the workings of the capital markets and the
supply and pricing of capital assets and according to Brealey et al. (1999) ‘it focuses
on how companies invest in real assets and how they raise money to pay for these
investments’. The basis of decision-making on investments are based on the valuation
of both financial and real assets for ‘today’s capital investments decisions may
determine the businesses that the firm is in 10, 20, or more years ahead’ and a firm’s
success or failure depends in large part on its ability to find the capital it needs
(Brealey 1999). In essence, the value of the firm is estimated from the present value
of its earnings over all future periods and in order to manage a firm we need to value
it. The central consideration of this postulate is the explicit recognition of the effects
of all future periods (Chew 1997). The effects include investment decisions in
technology and industry and being inherently unpredictable the question arises as to
whether the approaches adopted by market analysts in relation to e-commerce stock

valuation are appropriate and reflect all future period effects.

The high and rising stock market valuations of Internet firms have come under much

scrutiny recently with sceptics criticising that they do not make sense, either because
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the price to earning ratios (P/E) are too high or the firms do not have earnings to
support them. The propositions by Fama (1995) and Lakonishok et al. (1994) in
relation to value premium show firms with high book-to-market (B/M), earnings to
price (E/P) or cash flow to price (C/P) value stocks, tend to have persistent low
earnings. Firms with low B/M, E/P and C/P growth stocks, tend to have persistently
high earnings. Lakonishok et el. (1994) argues that the market undervalues value
stocks and overvalues growth stocks and when the market eventually corrects these
pricing errors, the situation is reversed. Valuation of an e-commerce firm, as proposed
by researchers at McKinsey (Desmet et al. 2000), should be based on other factors
including customer relationship to customer-value analysis in relation to the virtual

value chain (Rayport and Sviokla 1995).

The recent concerns (Fama and French 1992, 1993) raised about the validity of the
CAPM based on the absence of historical relationship between stock returns and their
market betas may render the CAPM a less effective model for valuing e-commerce
stocks. Earlier concerns include the normative quality (what it should be and not what
it is) and certain assumptions of the model also raised doubts about its effectiveness in
measuring market reality. According to Mullins (1982) and Harrington (1987) other
application problems of CAPM are:
o that betas estimated from historical data and used to calculate the expected
returns are unstable through time and subject to statistical estimation errors;
e the return anomalies of the price-earnings-ratio (Basu 1977) and size effects
(Banz 1981) make the CAPM a less appropriate model for general application;
* the theory provides no definitions of the risk-free rate of return (Ry) and market
risk (Rn);
* the estimates of the risk-free rate and the expected return on the market are
also subject to error; and
e the CAPM does not make distinctions among industry groups, which are
known to have different betas, and adding industry factors could enhance

CAPM’s power.

Fama and French (1995) found two variables that are consistently related to stock

returns, namely the firm’s size and its market to book ratio. They established no
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relationship between a stock’s beta and its return. The more general multi-beta models
that encompass the CAPM and address its limitations are now more widely used as an
alternative to the traditional CAPM. The CAPM is an ex-ante model based on
assumptions that the statistical process generating asset returns is stationary and that
ex post rates of return are sample observations of the ex ante distributions These
assumptions are necessary to make testing the CAPM possible. For the latter to be
acceptable, the market must be information efficient where prices are generated by
rational expectations. This position does not hold when the strong form of the EMH
prevails and abnormal returns can be made from private information. The current
evolutionary nature of e-commerce as a business medium tends to support the
strong form of the EMH where relevant information may not be obvious to investors
without intimate, clear and detailed knowledge of e-commerce potentials and
therefore is not reflected in the stock price. Those investors with profound knowledge
of and close involvement with e-commerce development are likely to have an
information edge over the market and are thus able to earn abnormal returns from it.
Under such circumstances, the use of the CAPM would render it inappropriate in the

absence of an information efficient market.

The multi-beta models generalise the concept of risk under the traditional CAPM that
market risk, risk that cannot be diversified away, underpins the pricing of assets. In
the multi-beta model, 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. Empirical studies have identified several empirical systematic risk
factors with relationship to security returns, including inflation, the bond term
structure premium. The risk factors used in the multi-beta models are all non-

diversifiable sources of risk.

The problems associated with using the CAPM in performance evaluation arise only
with benchmarks based on equilibrium pricing models and those models that do not
imply equilibrium, that is the absence of arbitrage possibilities, such as the Market
Model, do not encounter these difficulties (Roll 1978; Peasnell, Skerratt and Taylor
1979; Appleyard, Strong and Walker 1982). The effects on the market valuation of an
e-commerce business will have to depend on the state of various economic and

market factors that decide the growth prospect for the firm.
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The discounted cash flow models for stock valuation where future dividends are
discounted 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 (Leroy and Porter
1981; Shiller 1981a). 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. Since the
value of common stocks reflects claims on future earnings, changes in real economic
activity is likely to affect stock return (Schwert 1989). In the DCF model, changes in
real economic activity are likely to cause expected cash flows, discount rates and
growth forecasts to vary. The case with e-commerce stocks is such that in the absence
of past earnings, the underlying principles of the DCF model suggest that an
alternative valuation model capable of capturing the relevant variables of real

economic activity could be a plausible proxy, as shown in Figure 3.1.

Figure 3.1 The Valuation Process

Traditional valuation process

' ' ' '

Stock Dividends Net Business Economic
Price Income Performance Factors
Earnings & growth expectations Variables

E-commerce valuation process

In this research, the multi-beta model is the preferred model for measuring
e-commerce stock returns, whilst the CAPM will also be used to describe the market
fundamentals and for comparison of results between the models. The multi-beta
model will be used to test the firm’s characteristics vis-a-vis market factors for the
cross section of sample mean beyond the beta of the CAPM. The situation facing
e-commerce stocks, as a reflection of the Internet as a business medium, is that it is

still in a relatively early stage of development, untested, complex and not fully
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understood. The CAPM, with all its controversies, can offer 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.

3.3 A Model for the E-Commerce Stock Market

From the above analyses (summarised in Section 3.2) it appears that there are
theoretical limitations and insufficient empirical evidence for applying existing
models to the valuation of e-commerce stocks. An appropriate model is proposed in

this section.

A firm’s market valuation reflects many aspects of its business such as its return on its
assets, its market position, projected profitability and generally its overall
performance. This market valuation would then reflect the firm’s financial viability
and could be used to raise funds. When firms assign any value to intangible assets in
their financial reports they are normally reflected as goodwill (Ryan and Heazlewood
1995). When a firm’s wealth is in its intellectual rather than physical assets, as is the
case with most e-commerce firms, failing to report these intellectual assets means no
recognition of their business potential. This creates the current market uncertainty and
confusion in the valuation of e-commerce shares that could result in the inefficient
allocation of capital.21 The flexible nature of virtual business makes intellectual assets
in an e-commerce firm difficult to value because it changes with investors’
expectations, which are in turn influenced by and reflect the economic environment.
One of the limitations of using the CAPM for e-commerce stock valuation is the
CAPM assumption that all investors estimate risk and return according to the same,
homogeneous expectations. Without a consensus, each investor could have different
forecasts for variance and for mean return and the efficient portfolio for one investor

could be quite different from that of another. As most e-commerce stocks do not yet

2! The recent downturn, in April 2000, of hi-tech/e-commerce related stocks and the difficulty in
raising capital for e-commerce start-ups are to a large extent due to the absence of generally accepted
valuation techniques.
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declare dividends, it can be assumed that e-commerce investors prefer capital gains to
dividends, unlike those investors who prefer high-yield stocks to the high, longer-term
potential e-commerce stocks. The varying preferences would result in investor-
specific efficient frontiers instead of the single frontier of modern portfolio theory.
Hence homogeneity may not be a realistic assumption, as a state of equilibrium
relationship is not possible when investors have different sets of preferences for

capital gains against dividends.

The nascent development, lack of historical earnings and the bullish expectations of
the Internet as the preferred business medium have caused its volatility and therefore
are major contributors to the difficulty of determining e-commerce stock price based
on traditional corporate fundamentals. The recent price increases of e-commerce
stocks that drove stock global markets to historically high levels in terms of price to
earnings ratio have caused doubts among analysts about their fundamental

justification.

The valuation process this research adopts to overcome this problem is to identify and
test the key macroeconomic variables (factors) of real activity that have significant
effect or impact on the market value of the e-commerce firms, and so influence their
returns or prices. The reasons for taking the macro approach are three-fold. First is the
sparsity of firm-specific data, second is the difficulty associated with measuring
intellectual property which raises questions about consistency and accuracy of firm-
specific data and finally, the strand of well-developed literature (Fama 1981, 1990;
Chen et al. 1986; Ferson and Harvey 1991) which specifies a priori common real
economic factors which may affect stock returns, and then investigate whether any
such influence is significant. Therefore this thesis takes the approach to use macro-
economic data for the following reasons:
(1) The lack of a large pool of data on the Australian e-commerce sector;
(i)  The use of macroeconomic data may be more appropriate when there are
still debates about how IP assets and IP-intensive firms should be valued
(Dabek 1999) and see also Section 2.4.2 of thesis for write-up); and
(iiiy The methodology adopted in this thesis is to use real macro-variables as
proxies to test for value pervasiveness, which otherwise may be influenced

by firm-specific characteristics, using a well-tested and generally accepted
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econometric model. The latest studies include Wongbanpo and Sharma

(2002), which links stock market prices to macroeconomic fundamentals.

The approach is to quantify the impact of these variables on the tangible world in a
predominantly intangible sector or industry. The key variables representing real
activity or general business conditions and show high correlation with the
e-commerce firms’ market value, are selected and incorporated into the regression
model to test for predictable variation of returns, ex post. This would enable the
prediction of e-commerce stock prices based on movements in these factors. The level
of stock returns that is unrelated to the selected variables would hence be represented
by the regression residual (from estimating the regression line) and referred to as an
abnormal return, consistent with the approach used in the Market Model. The
proposed model for valuing e-commerce stocks thus involves two or more
explanatory variables using the approach of multiple regression analysis and is

depicted in the diagram below:

Figure 3.2 The Market Model

Stock Returns Factors Residual or
Abnormal
r, ¥a .. In F, F ..., Fy Returns

T t

Studies of multi-stage real options on information technology infrastructure (Panayi

and Trigeogis 1998) and real options generally (Amram and Kulatilaka 1999), may
provide some leads or parallels to apply to Internet stock valuation. The Panayi study
did show that options valuation could justify strategic investment decisions even if net

present value (NPV) suggested otherwise.

3.4 A Linear Multi-Beta Model for Valuation of E-Commerce Stock

The advent of the virtual marketplace is a recent phenomenon and has brought with it

a new business channel for which firms are still developing and evolving models to
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profitably exploit their opportunities. Similarly, pioneering attempts are being made to
develop new and appropriate financial models (Desmet et al. 2000; Bontis and Mill
2000) for valuing e-commerce stocks. These first-generation valuation models are

recent developments and are yet to be fully tested or generally accepted.

A regression model for Australia will be developed based on the multiple-factor
modelling approach incorporating key or strategic variables (factors) and relevant
elements of existing models (Desmet, Francis, Hu, Koller and Riedel 2000; Bontis
and Mill 2000). The multi-period return regressions approach is chosen in this study
because regression tests have proven that expected stock returns are time-varying
rather than constant as assumed by the DCF model (Campbell, Lo and McKinlay
1997). It is also a well-established finding that asset prices regularly react to
fluctuations in macroeconomic variables (Fama 1981, 1990; Chen et al. 1986; Ferson

and Harvey 1993).

In this paper, the linear multi-beta model is developed, using the method of ordinary
least squares (OLS) for measuring e-commerce stock returns, whilst the CAPM will
also be used to describe the market fundamentals and for comparison of results
between the models. The CAPM proves that the relationship among prices of assets in
a general equilibrium, where the investors select assets to maximise the mean-
variance utility, is linear. Traditional asset pricing methodologies, such as those of
Breeden (1979), Ross (1976), Black (1972), Lintner (1965b) and Sharpe (1964) show
that the expected return on a financial asset is a linear function of its covariances with
some systemic risk factors (e.g. CAPM). This approach is adopted in the development
of the proposed model subject to statistical testing using Microsoft Excel software.
The Australian model will be developed incorporating significant market variables
and the multiple-factor model is selected for its ability to capture the essence of the
fundamental economic and financial forces that affect security returns, in a concise
and readily testable form. If there are k factors, a general representation of the

multiple-factor model can be written as:

e-stockret;, = o+ (B){F 1) + (Bo)i(F2) + .. + (BFx): + €
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where:

e-stockret;, = the return of stock i in period f;

a; = the expected value if each factor has a value of Zero;

(F1)i, (F2): ...(F). = the values of factors 1, 2 ... k with pervasive influence in period ¢;
(B1)i & (Bo); = sensitivities of stock i to the factors;

(B4): = the change in the return on stock i per change in factor k;

.. = terms of the form (By):(Fy), with k going from 3 to k— 1 in period ¢; and

€, = random error term.

The purpose of the multifactor model estimate approach in this research is to capture
the major market variables that systematically move the prices of all e-commerce
stocks. Implicit in the construction of this model is the assumption that the values of
two stocks will be correlated and move together only through common reactions to
one or more of the factors specified in the model. This approach draws parallels from
the time-series study conducted by Fama and French (1993) which identifies the

factors that explain stock and bond returns.

Multifactor models became popular with the emergence of the arbitrage pricing
theory (APT). The latter claims that if different stocks exhibit the same risk exposure
to a common risk factor, then their returns must be consistent (Roll and Ross 1984). A
main disadvantage of using this macroeconomic multifactor model, as opposed to the
APT, is the errors associated with identifying the factors. The factors in a model
change over time, as will the risk associated with each economic factor, and using the
wrong factors or omitting a significant factor in a multifactor model can lead to an

inferior estimation of e-commerce stock value or returns.

The specific model developed in this study is presented in Section 5.2 below.

3.5 The Factors

E-commerce being an emerging industry in its nascent stage of development and
would not be expected to have much in terms of supporting empirical evidence in

relation to the range of factors to be tested and specified. This research adopts the
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theoretical approach to specifying factors. The variables used are based on empirical
evidence from past studies done on equity markets, but not necessarily pertinent to e-
commerce equity valuation (the latest research along this strand of literature includes
studies by Ferson and Harvey (1991), Kwon and Shin (1999); Fifield et al. (2002);
Wongbangpo and Sharma (2002)). 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. This
study selects macroeconomic and financial markets state variables closely related to
e-commerce development. In addition, principal economic indicators such as GDP
growth, money supply (MI) and industrial production are used as independent
variables. Specifically, these categories are identified for their pervasiveness in
influencing stock returns generally and e-commerce growth potential (thereby, cash
flows). Several variable factors are identified under each category and they will be
tested within each e-commerce sector to determine the significance of their
correlation to stock returns within each sector (time series) and across sectors

(sectional analysis) as follows.

Factors Categories

Economics variables Regressor code

Industrial production 1P
Money supply (M1) M1l
Money supply (M3) M3
Credit CR
Exchange rate FE
Capital imports cl
Balance of payment BOP
Education expenses ED
Retail trade RT
Consumer confidence (Westpac) cC

Financial markets variables Regressor code
Market risk premium MRP
Market capitalisation MCAP
Yield spread Ys
Market return MR
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Risk-free rate RF
SP/ASX 200 ASX
SP/ASX Banks BKI
SP/ASX Industrial IND.
Nasdaq NAS
Dow Jones Industrial Average DJ
Daily stock market turnover MTURN
Dividend Yield DIv
10-year Treasury bond rates 1B
3-month Treasury note rates IN

The underlying theory of multi-factor models does not specify the number of factors
that are required but the number should be reasonably small for the theory to be useful
(Campbell, Lo and MacKinlay 1997). The approach used in this research is to repeat
the estimation and test the model for various numbers of factors and observe the
sensitivity of the tests to increasing number of factors (Lehmann and Modest 1988).
Theoretically, the number of factors that is included in a model need not be more than
five (Lehmann and Modest 1988; Connor and Korajczyk 1988; Fama and French
1993), and this research will work within this framework. The model assumes no

hierarchical structure for the factors hence no orthogonalisation is done.

3.5.1 Capital Market Factors

As an important aspect of the development of the new economy, the capital market
factors, especially those related to the equity funding activities, are crucial to the
determination of e-commerce stock value and need to be analysed for correlation to
stock returns. Roll (1977) and Roll and Ross (1994) studies indicated that stock
returns were related to both the riskless rate and the market return. Others have
suggested that stock returns over time were a function of returns on industry indexes

such as the equity and bond indexes (Sharpe 1970; Sharpe et al. 1995).
The capital market factors identified for their pervasiveness to e-commerce market

value and the rationale for their inclusion in the factor selection process of this

research are as follows.
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Market Risk Premium (MRP)

The era of financial innovations and new institutional arrangements in the Australian
financial sector since deregulation in the 1990s has changed investors’ perception
towards risk. In the USA, studies have found the market risk premium required by
investors on the stock market has declined significantly since the early eighties

(Woolridge 1995; Blanchard 1993).

The view of risk derived from the extensive work in portfolio theory and capital
market theory by Markowitz (1952) and Sharpe (1964, 1970) is that investors should
use an external market measure of risk. It has been shown in the discussions on the
“efficient frontier” of portfolio investment in Section 2.4.3 above that, all rational
(risk-averse), profit maximising investors want to hold a completely diversified
market portfolio of risky assets, and they borrow or lend to arrive at the desired risk
level. The standard deviation of a portfolio is expected to eventually reach the level of
the market portfolio, which means that all unsystematic risk has been eliminated and
the only risk left in the portfolio is market risk or systematic risk, which is due to
macroeconomic factors that cannot be eliminated. Consequently, the relevant risk
measure for an individual stock is its co-movement or covariance with the market
portfolio. This covariance is referred to as the stock’s systematic risk and is the
portion of the individual stock’s total variance attributable to the variability of the
total market portfolio. The relationships between e-commerce stock returns and the
prevalent market risk premium in this research would help to highlight their volatility
to fluctuations in the market risk premium and explain the risk premium for an e-
commerce stock’s return as a function of its systematic risk with the aggregate market

portfolio of risky securities:

E-stock risk premium = f (systematic market risk)

The MRP is calculated on a monthly basis for the study period by deducting the 3-

month Treasury Note Yield from the annualised market returns (Appendix 2.2).
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Market Capitalisation (MCAP)

Market capitalisation represents the total market value of listed domestic equities
calculated at end-month for all equities listed on the Australian Stock Exchange main
board, including preference shares and excluding overseas domiciled stocks compiled
by the Reserve Bank of Australia (RBA) (Appendix 2.1). In the 1990s, many
Australian companies increased their debt-equity ratios as a result of the more
sophisticated and deregulated financial markets. There was increased activity in
purchases of stocks by more established corporations in other companies, especially
in information technology start-up businesses. The high demand for these stocks also
made it easy for these corportions to raise large amounts of low-cost capital to finance
e-commerce growth through mergers and acquisitions and as a result many start-up
information technology companies have high-profile corporate shareholders that are
able to offer powerful synergy in terms of finance and business growth. This situation
perpetuates the valuation of information technology companies as they can use their

high-value stocks to acquire reasonably priced companies.22

Siglienti et al. (1999) in his research suggested that e-commerce stock prices are
better explained by supply and demand® than by long-term value. The increase in
acquisition activity by corporations could be an explanatory variable to the high
valuation of e-commerce stocks and the situation is compounded by the relative
scarcity of this class of equity and competition from institutional investors. The
important market indicator of equity value has not been completely ignored as its
inherent qualities were captured in the use of market capitalisation as a variable,
consistent with the methodology adopted in this research of one that focused on

macro-economic variables as an alternative to firm-specific variables.

Managed Equity Funds (MF)

The recent evolution and proliferation of unit investment trusts and managed
investment fund companies in Australia, have allowed investors a wider choice and

more avenues to invest in the stock market with better risk management. These

“2 America On Line (AOL) - Time Warner merger, January 2000.
3 See also Hand, J., forthcoming, ‘The Role of Economic Fundamentals, Web traffic and Supply and
Demand on the pricing of U.S. Internet Stocks’, European Finance Journal.
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financial innovations help to reduce transaction costs and promote greater
opportunities for portfolio diversification, thus lowering the market risk premium
required by investors. These funds are not directly connected to financing real
activities but trade in the financial sphere of the economy. The proliferation of
managed funds has given retail investors more equity investment options and
confidence, resulting in significant increases in stock market participation in recent

years.

Australia used to have only about a million individual shareholders but in recent
years, there have been several big initial public offers (IPO) to privatise government
owned organisations such as Telstra. These floats have sharply increased the number
of shareholders in Australia but the values of individual shareholders are still
relatively smaller than the value of institutional shareholdings. There are some very
large institutional shareholders such as AMP, National Mutual, Bankers Trust and the
like, no one institution dominates the share market. This market situation promotes
competition and helps to minimise the mispricing of shares, hence creating a fair
value for those shares that are actively traded, as are the e-commerce shares. The
levels of managed funds and their consistent superior performance®* of beating the
S&P/ASX 200’s market returns would be a key factor in determining the value of

these e-commerce shares as more investors enter the market.

Yield Spread (YS)

The yield spread represented by the return on long-term government bonds less return
on 30-day Treasury bills has been identified by Elton, Gruber and Mei (1994) to have
pervasive influence on market return. In this study, the yield spreads are calculated
from the midpoints of the yields of predominant bid and offer quotations in each
market as identified by the RBA. The monthly figures are the estimated yield at the

close of business for the last business day of the month (Appendix 2.2).

Market Return (MR)

The typical investor in the market owns more than a few stocks and it would be

onerous for him or her to follow each individual stock in order to determine the

% «Funds Defy Market as Returns Reach 32%”, The Age Business Section, 23 October 2000.
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composite performance of the portfolio. There is an intuitive notion that most
individual stocks move with the aggregate market (Reilly 1989). Thus if the overall
market increased in value as measured by stock market indicator series, an
individual’s portfolio would also probably increase in value. The total market returns
over a specified time period has traditionally been used as a benchmark to measure
the performance of individual portfolios, and a basic assumption in finance is that an
investor should be able to get a rate of return at least equal to the market return by
randomly selecting a large number of stocks from the total market. The index as a
proxy for the market portfolio used in estimating the market return is normally the key

market index, such as the S&P/ASX 200.

Risk-free Rate (RF)

A traditional benchmark for measuring historical stock values is to use the price-
earnings (P/E) ratio. As discussed in Chapter 2, P/E ratios are a function of the risk-
free interest rate, the risk premium, and the expectations on earnings growth. Lower
interest rates would lead to faster earnings growth due to reduced debt servicing
expenditure and a lower discount factor for risk adjustment. An investor’s nominal
required rate of return on risk-free investment factors reflects changes in the price
level or inflation. The inflation rate looks at the year-on-year growth rate of the
general price level. In Australia and the US, almost all of the inflation rates were
positive since World War II (Barro 1993). Elton, Gruber and Mei (1994) studied the
change in forecasts of inflation and found they have a pervasive influence on cash
flows and hence, stock value. Mascaro and Meltzer (1983), and Lauterbach (1989)
argue that macroeconomic volatility is related to interest rates. As the risk free rate
forms the basis for setting other general market interest rates, its movements would
influence macroeconomic factors and subsequently affect aggregate stock market

volatility.

S&P/ASX 200 (ASX)

The notion of the new economy is closely tied to the effects of technological progress,

particularly the ICT that brings about stronger growth in the economy. It supposes a
pervasive role for the application of ICT across wide sectors in the economy enabling
and encouraging firms and individuals to make stronger use of the ICT network

aspects. The stronger economic growth associated with the use of ICT is generated
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largely by better productivity or higher real GDP per capita. The full benefits of ICT
use is only possible when firms, industries and markets make comprehensive
structural changes to take advantage of higher productivity gains in the new economy.
The nascent nature of the new economy requires a broad measure for the
pervasiveness of ICT in the market: as most firms are only beginning to go through
profound reorganisations to take advantage of the benefits. The S&P/ASX 200 index
is a general market measure that reflects general market conditions vis-a-vis a specific
firm’s position in relation to ICT for e-commerce use. Using the S&P/ASX 200 also
helps to alleviate the problems associated with measuring marginal gains in output
and productivity from ICT, as both these factors would be reflected in the general

market price index.

Interpreting and predicting the future trends of ICT and their impact on the
performance of the firm is difficult when the recent past is yet to be fully appreciated.
If we are to consider the efficient market hypothesis and the DCF method of stock
valuation as appropriate for measuring ICT pervasiveness in stock value, then, the
current market price level must reflect the future earnings prospects of all firms in the

market incorporating the benefits from ICT in e-commerce.

Companies listed on the ASX are divided into two broad sectors: Resources (16%)
and Industrial (84%). This division reflects the Australian economy. The S&P/ASX
200 index is used in this research as the proxy for calculating market return. In
accordance with RBA publications, all figures from April 2000 refer to the S&P/ASX
200 figures and prior to that, the All Ordinaries Index is used.

S&P/ASX Banks (BKI)

The growth and financial performance of the banking sector is closely tied to the
effects of the technological progress associated with ICT, as the banking sector is in
the forefront of ICT utilisation in their activities. The Internet has dramatically
transformed commercial banking providing it with a whole host of new opportunities
and increasingly, businesses and individuals are using the Internet for banking
transactions. In Australia, virtually every leading bank has an Internet presence. On
the Internet, customers can see their balances, transfer money, and research the bank’s

products. The market value of the banking sector represented by its index provides a
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good indication of the growth opportunities from embracing e-commerce and reflects

the general trend of e-commerce adoption in the market.

S&P/ASX Industrial (/ND)

This is a sector specific index of the Australian Stock Exchange and is representative

of the broad industrial sector of the Australian economy.

NASDAQ Composite Index (NAS)

The NASDAQ composite index measures the market value of all U.S. domestic and
foreign common stocks listed on the NASDAQ Stock Market. Price changes in each
security effect a rise or fall in the index, in proportion to the security’s market value.
The composite includes the securities of more than 5,300 companies, which makes it
the biggest single stock market in the world and is the fastest growing U.S. stock
market (Business Review Weekly 16/7/99). The common stocks listed on the
NASDAQ are part of one of eight industry specific sectors, each with its own index.
The sectors are banking, biotechnology, computers, finance, industrial, insurance,
telecommunications and transportations. The NASDAQ is the most successful
financing source for the operations of U.S. high-tech small-capitalised stocks. Major
Internet-based companies like Intel, Microsoft and MCI are listed on the NASDAQ
and because companies prefer to go where their competitors are listed, it has been
attracting more new economy companies. As a result of the recent growth in market
capitalisation of the key technology and Internet stocks, NASDAQ now has many
major and mid-capitalised stocks and its turnover volume has increased dramatically.
Its movements have since become a main business barometer for the technology

sector in the global equity market.

Dow Jones Industrial Average (DJ)

The Dow Jones Industrial Average is the best-known equity market price series
consisting of 30 large, well known industrial stocks that are generally leaders in their
industry (blue chips). The Dow Jones series is a priced-weighted average of the 30
stocks and consequently, a high-priced stock carries more weight than a low-priced
stock (Reilly 1989). The Internet/technology-related stocks in the Dow Jones index
are AT&T Corp., Honeywell International, Hewlett-Packard Co., IBM, Intel,

Microsoft, SBC Communications and United Technologies Corp. These companies
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are leaders in the technology business and with their recent growth in market
capitalisation, they would have a major influence on the movements of the index.
Like the NASDAQ, investors and analysts look towards the movements of the Dow
Jones Industrial Average for cues to the market performance of technology-based

equities.

Stock Average Daily Turnover (MTURN)

The daily average turnover of equities in this study is the value of monthly equities
turnover on the Australian Stock Exchange main board, divided by the number of
trading days. As stock return volatility affects the underlying value of the securities,
the relation between stock volatility and trading volume would shed light on return
behaviour. There are three theories that predict a positive relation between volatility
and volume (Schwert 1989). First, new information will cause both price and trading
changes if investors have heterogeneous belief. Second, if price movements are the
basis of stock trading decisions then large price movements will result in large trading
volume. Third, in the case of illiquidity causing short-term price pressure in secondary

trading markets, large trading volume will cause price movements.

Dividend Yield (DIV)
The hypothesis that dividend yields (Dividend/Price) forecast stock return is well

documented (Dow 1920; Ball 1978) and evidence that dividends yields predict stock
returns is in Rozeff (1984), Shiller (1984) and Fama and French (1988b). It often
happens that when stock prices are low in relation to dividends, discount rates and
expected returns are high and vice versa. In the context of e-commerce firms, where a
majority are yet to make dividend payments, the positive stock price could be
explained by the expectation of future returns (dividends plus high earnings growth)
and low discount rates due to reduced risk aversion of investors. In using dividend
yields as a variable in our analysis, the intention is to test the relation between
e-commerce stock return and the variation in dividend yields of the general market.
The definition of dividend is the end of the month Share Price Index-linked dividend
yield (RBA). This important market indicator of equity return and therefore value is
captured as a proxy variable of earnings, and together with market capitalisation they

provide the ideal surrogate for the price-to-earnings ratio, consistent with the
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methodology adopted in this research of one that focused on macro-economic

variables as an alternative to firm-specific variables.

Price/Earnings Ratio (PE)

The price to earnings (P/E) ratio shows how much investors are willing to pay per
dollar of reported earnings. Basu (1977) finds that the market portfolio appears not to
be mean-variance efficient when portfolios are formed on the basis of the price-
earnings ratio of firms. In the study, firms with low P/Es have higher sample returns
and firms with low P/Es have lower mean returns than that suggested by an efficient
mean-variance market portfolio. Banz’s (1981) study shows that low market
capitalisation firms tend to have higher sample mean returns than that expected with a
mean-variance efficient market portfolio. These findings contradict the concept of

beta in the Sharpe-Lintner version of CAPM.
The P/E as a variable is not considered important to e-commerce stocks because the
vast majority of these stocks have yet to have positive earnings though still command

relative high market prices.

Market-to-Book Ratio

The market-to-book ratio is the ration of stock price to book value. The inherent
difficulty of measuring intellectual property is the reason for not using the M/B ratio
because the ‘assets’ (i.e. as reflected in book value) of e-commerce firms consist of
predominantly intellectual property intensive assets such as patents and business
models, which are not normally reflected on the balance sheet. The book value of an
e-commerce firm therefore may not necessarily reflect the true intrinsic value of the

firm and using this ratio may create an undervaluation bias of the e-commerce firms.

Fama and French (1992) found that book-to-market, market capitalisation and price
earnings (P/E) ratios exerted considerable influence on US stock prices, the
relationship disappeared once these factors were included in a cross-sectional model.

It may therefore be prudent to omit this variable based on empirical evidence.
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3.5.2 Economic Factors

Standard valuation models and the theory behind these models have certain
implications that are empirically observable. If e-commerce stocks reflect economic
fundamentals it would be justified to expect a close relation to future real activity. The
effectiveness of government policy in managing and promoting economic growth, in
this case by stimulating “new economy” industries, is an important consideration for
investors whose confidence will affect the level of investments in the economy. The
recent decline of the Australian dollar is a consequence of the old economy syndrome
affecting Australia and the lack of initiatives by the government to advance the high-
tech sector. The following economic indicators are considered relevant and pervasive

to the determination of e-commerce market value.

Gross National Product (GNP)

Gross national product (GNP) measures the total output of goods and services of an
economy. The GNP is the aggregate of consumer expenditures, investment (purchase
of new capital goods), government purchases of goods and services, and net exports.
Lee (1992), Barro (1990), Fama (1990) and Schwert (1990) found that aggregate
annual stock return variations could be explained by future values of measures of
aggregate real activity, such as GNP, in the United States. This result was later
confirmed by studies conducted in other industrial countries using changes in stock
prices instead of returns (Peiro 1996). Elton, Gruber and Mei (1994) identified that a
change in forecasts of real GNP affects the cash flows or the rate (k) at which they are

discounted.

The basis of the relation between stock returns and future economic growth rates of
real activity is evident in the standard valuation models where the stock price of a
firm equals the expected present value of the firm’s future dividend payouts. These
expectations are construed to reflect the fundamental economic factors and must,
therefore, ultimately reflect real economic activity as measured by gross domestic
production (GDP). Under these conditions, Morck, Shleifer and Vishy (1990)
suggested that the stock market is a passive informant of future real activity as it

reacts immediately to new information about future economic activity well before it
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occurs. These circumstances tend to intimately reflect the behaviour of investors in
relation to e-commerce stocks where expected future real economic activity
emanating from the use of the Internet in business, is being used to price these stocks
in the absence of current or historical earnings. Coppel (2000) suggested that
economic growth could rise with the proliferation of e-commerce transactions since
they promote efficiency and subsequently productivity. The results of Fama (1990)
show that stock returns are actually significant in explaining future real activity and
monthly, quarterly and annual stock returns are highly correlated with future
production growth rates. The study found that regressions done on past stock returns
are significant in explaining current production growth rates and, conversely, future
production growth rates are significant in explaining current stock returns. Schwert
(1990) extended and confirmed Fama’s study and found the correlations between
future production growth rates and current stock returns to be robust in the extended
period covered. Fama (1981, 1990) found that a longer length of time for which
returns are calculated gives a higher degree of correlation between stock returns and
future production growth rates. This is explained by the fact that not all information
about future production becomes publicly known over a short time period but does

over a longer time period as production activities actually take place.

The use of monthly data in this research will give a less detailed picture of the
relationship between returns and production growth rates than if quarterly or annual
data were to be used. However, this approach may be more appropriate for the e-
commerce sector due to the rapidly evolving nature of Internet technology and the

new economy and thereby provide a fair estimate of e-commerce stock returns.

Industrial Production (IP)

The industrial production index (IP) measures the change in output in manufacturing,
mining, and electric and gas utilities. Output refers to the physical quantity of items
unlike sales value that combines quantity and price. The index covers the production
of goods and services for domestic sale and export. It excludes production in the
agriculture, construction, transportation, communications, trade, financial service
industries, government output and imports. The data for IP used in this study is from

the OECD (Paris) database. Chen, Roll and Ross 1986) suggest that industrial
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production is one of the economic variables that is highly correlated with those factors

derived from factor analysis.

Money Supply (M1)

Contrary to the assumption of equilibrium in the CAPM, in real economies,
transactions take place sequentially and buyers and sellers cannot expect to exchange
goods and assets such that the value of sales (realised returns) equals the value of
purchases (expected rate of returns) (i.e. frictionless) for any two traders. Hence, trade
of goods and assets is not pre-co-ordinated by a general equilibrium price system but
by some form of obligation or credit or traders will settle the credit position by
accepting some means of payment, such as money (medium of exchange). By
depositing their money for a fee with a bank that agrees to hold it and pay it out on the
depositor’s instruction, the depositor has the liquidity of holding the medium of
exchange without actually having to carry it. The bank can invest some of these funds
to achieve a return that can be paid back as interest to the depositors. By investing the
excess funds, the bank reduces the opportunity cost of holding money, and increases

the overall level of investment in the economy.

The most popular definition of money, M1, serves to classify together the assets that
serve commonly as a medium of exchange. M1 is therefore the sum of currency held
by the public and cheque deposits. In Australia and most countries today, cheque
deposits account for the bulk of M1, for example the cheque deposits in Australia in
were 69% of M1 in 1990. Money serves as a temporary abode of purchasing power

and people can reduce their average holdings of cash only by incurring more costs.

There is a broader consensus recently that the availability of money (finance)
influences the course of investment. Many investors face a finance constraint and this
situation can only be relaxed by credit from banks and other financial institutions
(Mayer 1994). Australia, with its well established and recent rapid growth of the
financial sectors, offers the environment for the greater flow of funds for trading
financial assets, including equity securities. In relation to secondary equity financing,
these funds are made available to financial institutions like managed funds, individual

investors and firms through margin lending for investment in stocks. This liquidity
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position is further enhanced by a corresponding growth of the real economy and a

decreasing inflation rate (RBA).

The liquidity of the capital markets also indicates the flow of money into new
e-commerce companies as equity. Sahlman (1999) suggests that the more money
flows into the companies of the new economy, the better the new economy model
works in reducing inefficiency and inflation, and as new economy companies grow
stronger they put competitive pressure on existing players to bring prices and costs

down.

An important implication of the growth of the digital economy is the means of
payment for purchases of goods and services over the Internet. The typical means of
payment will be some form of electronic cash and most money in the world economy
has been digital for some time, transferred electronically from bank to bank, and
computer to computer. By contrast, only a small proportion of the trillions in
currencies circulating around the globe each day is actually in tangible form.
Electronic money such as the smart card and digital cash has facilitated consumer
spending and contributed to an increase in monetary aggregates and national income
and wealth. Some electronic currencies exist independently with no backing by real
money and are not dominated in units issued by a central bank (Tapscott, Lowy and
Ticoll 1998). The problem becomes the difficulty to define and measure the domestic

money supply.

The Reserve Bank of Australia (RBA) (www.rba.gov.au) defines the data for M1 used

in this study as currency plus bank current deposits of the private non-bank sector.

Money Supply (M3)

M3 is a broader monetary aggregate that includes different types of financial assets

and typically encompassing time deposits in excess of $100,000 and foreign currency
accounts. The Reserve Bank of Australia defines M3 as M1 plus all other bank
deposits of the private non-bank sector. In this research, the M3 is used to represent a
broader measure of money supply in the market, for the same reasons as M1, and to

guage the level of liquidity in the market.
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Credit (CR)

The globalisation of financial markets has facilitated capital flows between countries.
This increasing capital mobility means that excess liquidity in one financial market
can have an impact on the conditions in another local equity market. Recent study by
Baks and Kramer (1999) suggests a relationship between liquidity and asset returns.
Interest rates determine the cost of borrowing, the return to lending and reflect the
level of liquidity in the market. A higher interest rate reduces the demand for money
and the average growth rate of real money balances will be lower for countries in
which the interest rate has increased, and vice versa for industrialised countries (Barro
1993). The neoclassical investment theory of Keynesian macroeconomics and
Jorgenson (1971) regards the interest rate as a key variable to the explanation of
investment. Real saving is the key variable determining investment and the level of
real capital for investment can only be financed by a corresponding decrease in
current consumption. Lucas (1972) promoted the macroeconomic theory of the
rational expectations hypothesis that only misperceived or unanticipated monetary
shocks can influence the real economy, as economic agents are able to predict (or
anticipate) all other actions by the reserve bank. This theory was presented in the
context of a frictionless model and its relevance to this study will depend on the

importance of market frictions in the e-commerce stock sectors.

As the cost of capital, the interest rate is supposed to equal the marginal productivity
of capital in equilibrium, which is achieved when all firms maximise their profits in
competitive markets. This cost in equilibrium also reflects all necessary information
allowing stock investors to choose an inter-temporally optimal investment path.
Investment decisions are made on the basis of their profit expectations in an uncertain
world and these profit expectations are the main determinants of investment. Expected
profits (return R) are compared to the interest rate (discount factor k) to determine
whether an investment is viable or not. Consequently, the expectations of changing
interest rates may also have a large influence on stock prices. Chen, Roll and Ross
(1986) argue that in selecting factors as proxies, consideration should be given to
forces which will explain changes in the discount rate used to discount future cash

flows and also to forces which influence cash flows themselves.
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The credit aggregates used in this study are obtained from the RBA and include loans

and advances by financial intermediaries plus total bank bills outstanding.

Interest Rates (see risk free rate above)

Peiro (1996), Fama (1990) and Barro (1990) find that stock returns may also be

affected by interest rates. A decrease in interest rate, corresponding to the rate (k)
used to discount future cash flows in valuation models of the stock market, can result
in an increase in stock price (as well as production). Elton, Gruber and Mei (1994)
found changes in Treasury bill returns affect the cash flows of the utilities they

studied and the discount rate.

During the period 1997-2000, the interest rates in Australia were low and this has led
to the decline in the discount factors, which investors use to discount expected cash
flows in their stock market valuation models. The low discount rates are also a
reflection of investors’ confidence in the financial markets and consequently, they

require a lower risk premium.

The level of capital expenditure on communication infrastructure and Internet
application software development is likely to influence the future expansion of the
Internet, and the extent to which the economy invests in network capacity is also
likely to affect e-commerce transactions. Capital market activities are largely driven
by interest rates and the levels of funds that flow into an industry sector, like
e-commerce, reflect its investment growth. The Australian public capital markets have
been receptive of new e-commerce equity issues as seen from the subscription rates of
recent initial public offers. As in the US, for Australia the real threat to the economy
may not be growth but the government putting an artificial stop to it by raising

interest rates (Sahlman 1999).

Foreign Exchange Rate — US$ to AUSS (FE)

As each country issues and uses its own currency, the exchange rate is used to convert
the currency of one country into that of another for purposes of trade. Elton, Gruber
and Mei (1994) found change in the value of the dollar relative to a basket of
currencies to affect the cash flows of a firm. Since the early 1970s, after the U.S.

raised the dollar price of gold to curb flows of gold out of the U.S. effectively ending
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the Bretton Woods System, many countries have allowed their currencies to float
freely to clear the market for foreign exchange. The level of the exchange rate for a
country is influenced by its balance of trade (current account balance), inflation

(purchasing power parity) and ultimately the demand for the currency (Barro 1993).

The decline of the Australian dollar in October 2000 has largely been attributed to the
strength of the U.S. economy and the flows of international capital to that country. An
underlying rationale for the strength of the U.S. economy has been its relentless
transformation to the new economy. On the contrary, Australia is still considered very

much an old economy relying on its natural resources to drive growth.

Capital Imports/Productivity (CI)

The real business cycle model promoted by Kydland and Prescott (1982) states that
nominal monetary shocks are quantitatively trivial and not necessary to explain the
behaviour of the real economy. They proposed that the macro-economy is driven by
exogeneous technology shocks that cause changes in productivity and are a factor in
economic development. The prospect that e-commerce transactions will grow to
dominate the economy is generating hype that, at the aggregate level, productivity
will rise as a result of more efficient management of supply and distribution, lower
transaction costs, low barriers to entry and improved access to information (Coppel
2000; OECD 2000a). Australia’s technology consumption in the information
technology and communication sector is predominantly through imports of high-tech
equipment and technology transfers from countries in North America and Europe. The
level of capital imports into Australia might suggest an intensity of technological
development and growth in the economy that would invariably drive e-commerce

stock value.

Balance of Payment (BOP)

The balance of payment statistics summarise all the economic transactions between
residents of the home country and those of other countries. These transactions include
trade in goods and services, transfer payments, loans and investment, both long- and
short-term. The balance of payment reflects the net flow of goods and services and its
performance affects the value of the home currency whether it is more or less

favourable than expected. The relevant components of the balance of payment for
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e-commerce evaluation are the current account and capital account which measure the
flows of goods and services and public and private investments and lending activities,

all of which are important and related to development of the e-coommerce sector.

Education Expense (ED)

Soete (1997) suggests that information and communication technology investments
are complementary with investment in human resources and skills. In the new
economy or the knowledge-based economy, it is the production of innovative ideas,
not goods, that is the source of economic growth. New educational policies need to be
formulated to emphasise the role of information technology and entrepreneurship in
the new economic framework. This can only be achieved through higher government
expenditure to provide broad-base formal education on the role and importance of
innovation systems, the requirement for infrastructure, as well as incentives that
encourage investments in research and training to support the networks which can
efficiently distribute knowledge and information (OECD 1996). In the US, the system
of higher education has traditionally worked well to create and diffuse knowledge and
to spawn a community of sophisticated engineers, entrepreneurs and managers. Yet a
shortage of the technologically educated workforce exists and the shortage is likely to
be compounded with the ever-increasing technological demands for talent (same case
as Australia). The success of the new economy rests on major public investments in
science and technical education, and on the broad improvement of the nation’s
primary and secondary school systems (Cohen, Delong, and Zysman 2000). In
Australia, the knowledge-based firm is altering the internal structure of organizations
and placing new emphasis on continuous innovation and organisational learning
which shifts the focus to the development of human capital and in turn places new
demands on the education systems to train people with the necessary skills and

competencies (Houghton and Sheehan 2000).

According to a recent survey of 6,000 employers in Australia, almost half are forced
to employ information technology personnel from overseas because of a shortage
locally.® Australian Government education expenditure may provide a lead as to

whether investors perceive education spending as an important factor in e-commerce

5 The Australian, 1/11/00, “IT Boom But No One Is Home”.
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development and if so, whether the level is sufficient to ultimately influence the value

and growth of those e-commerce firms.

Retail Trade (RT)

Retail trade represents the level of consumer spending in an economy. The level of
retail consumption indirectly indicates the underlying fundamentals of the economy
such as interest rates, consumer confidence and generally, real activities. The lack of
monthly sales figures for electronic business-to-business (B2B) and business-to-
consumer (B2C) transactions necessitates the use of retail trade data as a proxy for
these two major indicators of e-commerce business intensity. Retail expenditure, as
reflected in retail trade, ultimately drives all business transactions whether it is from
the traditional or electronic retail sectors of the customer value chain. Using this data
to estimate the correlation between e-commerce stock value and e-commerce
transaction levels would therefore be considered as parsimonious and appropriate
under the circumstances. The explanatory/pervasive power of sales/revenue vis-a-vis
the value of a firm in this research can be construed as being reflected in this real

variable ‘Retail Trade’ to be used in the study.

Consumer Confidence (CC)

Consumer confidence contributes to the performance of the economy by increased
spending which leads to better cash flows for the firm and subsequently higher
investments. The persistence among consumers of confidence in an economy

contributes to positive effects on the stock market, inclusive of e-commerce stocks.

3.6 Other Related Issues — Efficiency, Volatility and Predictability

The implications of the EMH in e-commerce stocks relate to the efficient allocation of
capital in that under the EMH market financing conditions, the firm’s cost of capital is
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-commerce 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 misallocated and hence,
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volatility tests are joint test for informational efficiency. The predictability 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
tests 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 investors to

persistently make supernormal profits.

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

3.7 Conclusion

The ideal and ultimate stock valuation model is one that describes and represents the
entire return-generating process. The lack of firm-specific financial performance
indicators necessitates the use of an alternative approach to value the e-commerce
firm. The Internet, through e-commerce, is causing a change in the fundamental
structure of the traditional market as an avenue for business transactions. This
structural change is pervasive and has fundamental economic and market
implications, which need to be recognised and addressed using the appropriate
analytical tools. In recognition of the fundamental economic evolution or revolution
created by the Internet, this study adopts the multifactor modelling approach for
e-commerce stock valuation through incorporating economic and financial/capital
markets variables that are sensitive to e-commerce stock valuation. A sample set of
historical stock prices provides only a subset of all possible price outcomes in the
market and is subject to estimation error or noise. Of all the possible relationships
between economic variables and e-commerce stock prices, the key variables such as
interest rates, productivity, GDP growth, market returns, e-commerce advertisement
revenue, Internet hosts, secure servers, e-commerce market capitalisation and I'T R&D
expenditure are deemed as the factors most likely to have a pervasive influence on e-

commerce stock value.
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Chapter 4. Methodology and Econometric Methods

4.1 Introduction

This chapter provides an overview of the methods and models, observations, design
and procedures of this study. The broad methodology adopted in this study is as

follows:

1. To identify and estimate factors that are most likely to pervade e-commerce
stock value, and analyse the relation between e-commerce stock prices/returns

and these factors.

2. To estimate the model by the standard multi-variate least squares methods
using sample data for the Australian e-commerce sector (details of which are

discussed below).

3. To develop a factor model for e-commerce stock returns and test the
predictability of stock returns using the combined explanatory power of the

factors (the results and findings are presented in Chapter 5).

4. To put the recent e-commerce stock price volatility and return into perspective
by comparing their stock prices to various market measures, such as the
S&P/ASX 200 index. This analysis will study the related issues of the
volatility of e-commerce stock prices vis-a-vis returns and predictability

against the general market and between sectors (see Chapter 6).
5. To analyse the risk implications of e-commerce stocks as applied to asset
allocation in two and three-asset class portfolios, and in a mean-variance

context of selecting a portfolio of common stocks (see Chapter 7).

The estimate of expected returns uses historical market data for individual firms, and

is done from a portfolio perspective to determine the degree of volatility of these
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stocks to the market (Chapter 5). The estimate of returns and expectations about how
market change will impact on these estimates is then analysed in Chapter 6, using a
top-down approach starting at the market level and attempting to identify the
movements in the market over the study horizon. The variables representing market
movements are the real and financial factors such as interest rates, inflation, market
indices and liquidity and is consistent with the framework of research done by Fama
and French and others. The statistical methodology (analysing the connections
between real and financial variables vis-a-vis e-commerce stock returns in this case) is
to use fewer, but carefully selected, explanatory variables, in contrast with the
traditional econometric approach, which uses numerous variables. Finally, the success
of selecting shares for investment purposes is dependent on a range of forecasts and
the increase in wealth of an equity portfolio is determined by the growth in share
prices and the dividend return. In the context of selecting equity stocks, the investor
must make a determination of the intrinsic value of the stocks relative to its current
market value. The process of determining the intrinsic value and stock selection will

be discussed in Chapter 7.

4.2 Sample Size, Data and Study Period

The study period in this thesis is from July 1999 to June 2000 and the period is
selected for the following reasons:
e The global development and advent of e-commerce as a business channel in
Australia;
* The proliferation of e-commerce equity fund raising;
* The growth in market capitalisation of e-commerce equity;
* The availability of data on public traded e-commerce firms; and

* The surge of public interest in e-commerce investment strategy.

To identify the key variables, the method will be to gather, manipulate and collate the
data from the literature®® contributing to the area of e-commerce development and

e-commerce firm valuation. The proxy for market return for the study period is

% Including publications by corporations (e.g. prospectus and annual reports) and public institutions.
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calculated from the closing SP/ASX 200 index on the last trading day of the month in
the period 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 (Appendix 2.1). The
macroeconomic variables used are monthly data for the same period as the stock
market data, selected from various sources such as the Australian Bureau of Statistics
(ABS), financial web sites and the Reserve Bank of Australia. This study examines
the e-commerce stock return characteristics in the selected period on a diverse cross-
section of firms and sectors. The period of the last two quarters of 1999 and initial
two quarters of 2000 is significant in that it incorporates a diversity of events affecting
e-commerce stocks, such as intense alliance activities, increased Internet-based initial
public offers IPOs, increased e-commerce awareness and usage and the “bursting of
the Internet bubble” in April 2000. Figure 4.1 below depicts the S&P/ASX 200
movements in the study period with summaries on the major market events. The
valuation of e-commerce firms with several periods of negative stock returns, and
firms with implicit negative growth rates, or firms that subsequently went bankrupt
are included in the sample for analysis as these firms provide the underlying evidence

as to how expectations are formed (Keenan 1970).

Figure 4.1 S&P/ASX 200 Index Trend: July 1999 to June 2000
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4.2.1 Sample Size and Study Period

The use of pure-play e-commerce firms in this thesis is to provide pedigree of subject
to avoid bias and complications in valuation if firms with traditional businesses are
included in the analysis (see Section 2.4.1). The sample size in this research consists
of eighteen pure-play e-commerce firms listed on the Australian Stock Exchange
(ASX). The eighteen firms in the sample represent a relatively large proportion of the
population of pure-play e-commerce firms listed on the ASX at the beginning of the
study period. There were forty-five pure-play e-commerce firms identified as listed on
the ASX in September 1999 with total market capitalisation of AUS$5,710.6
million.”” There are twelve firms in the sample of this research, which belong to this
list, and they represent 27 per cent of the listed firms identified. The other six firms
(MYC, PKT, BTB, AOL, WEB and WIN) in this research were selected from ASX
information available after the publication of the above article in the Shares
magazine. The data used in this study comprise of 18 firms over the period July 1999
to June 2000 with 216 data points (18x12) across 10 industrial sectors overall. The
firms were selected for the presence of a consistent and continuous time series of 12
months from July 1999 to June 2000. The use of pure-play e-commerce firms in this
thesis is to provide pedigree of subject to avoid bias and complications in valuation if
firms with traditional businesses are included in the analysis and this has also limited

the number of e-commerce firms to be studied.

On the aggregate level, to capture the relationships between returns and the pervasive
explanatory variables, the time series of returns data for the sectors are regressed on a
cross-sectional pooling basis with the identified explanatory variables to capture
individual differences in behaviour for estimation and inference purposes. This
ensures the simulated parameters exhibit reasonable stability in different cross-

sectional samples (Keenan 1970).

The ‘downturn’ or ‘market correction’ of the e-commerce sector in April 2000 (see

Figure 4.1 above) was confined strictly to the sector and not necessarily a broad

%7 In the article ‘Surfing for fundamentals in the Internet sector’, Shares, September 1999.
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market ‘structural change’ according to the normal definition of a ‘bursting of the
bubble’. The unit root test and analysis leading subsequently to the differencing of the
variables ensure that the data remains stationary to address and eliminate any bias due
to ‘non-stationarity’ and to enable the cointegration test to be carried out on a ‘stable’
time series, in accordance with Perman’s (1991) postulation. Perman (1991) noted
that ‘if a vector times series is cointegrated, simple techniques may be employed to
estimate consistently both long run equilibrium parameter vectors and the parameters

associated with short-run dynamic adjustment process’.

Figure 4.2 Study Period of S&P/ASX 200 and E-Commerce Portfolio Returns
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Study periods 1-12 correspond to July 1999 to June 2000.
Scale on left y-axis is for portfolio returns.
Scale on right y-axis is for S&P/ASX 200 returns.

Figure 4.2 depicts the returns patterns of the S&P/ASX 200 and the e-commerce
portfolio time series over the study period. It can be seen that the study period covers
the different events affecting e-commerce stocks including the rise from July 1999 to
the subsequent global downturn beginning in February 2000 of e-commerce stocks.
Inherently, the data for the study period provides a broad representation of the e-

commerce market events.
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4.2.2 Data Required and Processing

Generally, the identified variables are considered to have a pervasive influence on
stock price or return. While some are already tested in empirical studies, others are
intuitively idiosyncratic to e-commerce stock price or return. For instance, the US
dollar to Australian dollar exchange rate is identified because the business of most
major Australian firms is in the US-dollar area and predominant Internet-related
transactions are US-dollar perceptive. The theoretical approach to factor specification
is based on arguments that the factors capture economy-wide systematic risks (Chen,
Ross and Roll 1986; Fama and French 1993). Chen, Roll and Ross (1986) use
macroeconomic variables as factors and Fama and French (1993) specify firm
characteristics to form factor portfolios. The desired approach includes the maximum
amount of information from the original identified variables in as few derived factors
as possible to keep the solution understandable. All the identified variables can be
considered to have a pervasive influence on e-commerce stock price or return. The
objective is to frugally describe the data. The final number of factors selected will
manifest and represent the original factors to the degree that the factors are
interrelated and it is possible to develop a relationship for each factor while still
explaining a large number of variables. The task of deciding which variables should
be included or excluded from the model will be done in a systematic way using the
model building techniques used for identifying the best multiple regression model

from a set of independent variables.

Data on economic and capital market variables will be gathered, collated, estimated,
tested, evaluated and analysed in the research process according to the methodology

specified.

4.2.3 Data Collection

The data collection will be from secondary sources. The data required for various
economic values will be obtained from secondary sources such as the Australian
Stock Exchange (www.asx.com.au), OECD datbases, Reserve Bank of Australia

(www.rba.gov.au), and Australian Bureau of Statistics (www.abs.gov.au). Other
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organisations such as ASIC, MSCI, MLII and SPPR® and electronic web sites of
Internet  research  and  consulting  firms  (e.g.  www.consult.com.au,
www.internetstockreport.com and www.misq.org) are also rich source of data and
information and will be constantly referred to during the process of this research. The
period that data will be collected is from 1999 to 2000% to coincide with the

emergence of public equity capital fund-raising in the e-commerce sector.

4.3 Electronic Commerce Firms

The e-commerce firms in this study are selected from the population of pure-play
e-commerce companies and from a variety of sectors listed on the Australian Stock
Exchange. The definition of pure-play e-commerce firms are those firms whose
business activities are exclusively Internet based, including those with a few
embryonic Internet businesses, and those relying on their Internet expertise to provide
the impetus for future growth. Table 4.1 presents the 18 e-commerce firms studied in

this research.

Table 4.1 E-commerce Firms Sample
E-commerce firms ASX code Primary activities
1 | My Casino MYC Casino, gaming
2 | Sausage Software SAS Computer and office services
3 | Solution 6 SOH Computer and office services
4 | Reckon Group RKN Computer and office services
5 | Swish Group SWG Diversified media
6 | Pocketmail PKT Equipment, services
7 | 131.shop.com OTO Equipment, services
8 | B2B.Net.Technology BTB Health, medical services
9 | Coms 21 CMZ High technology
10 | Etrade Australia ETR Miscellaneous financial services

% ASIC: Australian Securities & Investment Commission; MSCI: Morgan Stanley’s International
Perspectives; MLII: Merrill Lynch Internet Index; SPPR: Australian Graduate School of
Management’s share market reports & share exchange publications.
29 T : . Y . . .

A period in which there was heightened e-commerce equity investment interest reflecting the active
global e-commerce market developments.
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11 | AOL AOL Miscellaneous services

12 | Candle CND Miscellaneous services

13 | Liberty One LIB Other telecommunications
14 | Spike Networks SPK Other telecommunications
15 | Webjet WEB Retail

16 | Travel.com TVL Retail

17 | Ecorp ECP Retail, investments

18 | Wine Planet WIN Retail

To avoid selection biases and promote representation, firms from a wide cross section
of industries and with diverse characteristics are selected, subject to availability of
stock data. In valuation terms, the pure-play e-commerce firms should characterise the
fundamental quality of the group since their knowledge and experience help to
minimise and mitigate risk exposure and this scenario helps in our factor analysis
where the economic variables are determinants of valuation (returns), and adjusted for

volatility or risk ().

4.4 The Sectors

The stock prices of firms in the same industry or economic sector tend to move
together in response to changes in prospects for that sector. The factors causing
significant impacts within each sector are identifiable using the ordinary least-squares
method. The starting point for estimating the key variables is to make a
comprehensive study of the current market sectors in which e-commerce application
is predominant. Once the e-commerce firms and the industry sectors (Table 4.2) they
belong to are identified, the list of relevant economic and market factors identified
from empirical study and contemporary e-commerce literature can be grouped and

tested.

The rapid growth of users and technology innovations and their diffusion largely drive
the expansion of the Internet as an electronic infrastructure for commercial activities
and information exchanges. In Australia, this growth has also been aided by the
deregulation of the telecommunications sector and the pro-active involvement of

governments in encouraging the use of the Internet by firms, individuals and
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government organisations. These policies have helped to proliferate and improve the

quality of accessing the Internet, including lower cost.

This research will analyse key factors based on a three-tier structural study. The first
is to conduct a factor analysis on the selected e-commerce firms (Table 4.1). These
firms will then be analysed according to their industry sector classification on the
Australian Stock Exchange. Finally, a portfolio analysis will be carried out on the
stocks looking at their individual and collective risk behaviour and implications on
portfolio selection. Such segregation of analysis reflects the general market structure
under which contemporary e-commerce firms operate and the practices they adopt to

embrace e-commerce.

Table 4.2 Industrial Sectors

Sector
1 | Casino, gaming
2 | Computer and office services
3 | Diversified media
4 | Equipment, services
5 | Health, medical services
6 | High technology
7 | Miscellaneous financial services
8 | Miscellaneous services
9 | Other telecommunications
10 | Retail/Retail Investment
4.5 Techniques

In steps (i) and (ii) (see Section 4.1), various valuation approaches will be used to
estimate the returns (thus value) of e-commerce stocks by first identifying those with
a pervasive influence on returns and then testing the selected factors for significance.
Initially, traditional valuation models such as the Market Model (MM) using market
indexes (as a factor) to estimate returns and the CAPM using market risk premium (as
factors) will be used to test their accurateness in predicting returns. These results will

be compared with and, where appropriate, incorporated into the multi-variate
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regression model using the ordinary least squares (OLS) approach based on the
identified market factors having a pervasive influence on e-commerce stock value.
The OLS produces unbiased estimators of the coefficient, Br, for each factor in the
model, and statistical inference on values of the population will be conducted using

hypothesis testing. The null hypothesis (Hg) will be tested against a two-sided

alternative (H;), i.e.:

Ho:  Br =0 (4.1)
H: fr=0 (4.2)

at the 20% significance level for this parameter in the research, where Bf is the factor
coefficient. The rationale for using this alternative is to assume that each factor, F (the
independent variable x), has a ceteris paribus effect on e-commerce stock returns
(e-stockret;, or the dependent variable y). This is considered the prudent and relevant
alternative in the context of e-commerce stock returns, as the sign of B¢ for this class
of securities is not well determined by theory or common sense (Wooldridge 2000).
As the alternative is two-sided, the interest is in the absolute value of the t-statistic.
The rejection rule for the null hypothesis (equation (4.1)), Ho: Br = 0 against equation
(4.2) (i.e. Hy) is:

|t[31:| > C

where, |¢| is the absolute value and c is the chosen critical value. The degree of
freedom (df) for the general OLS problem with n observations and k independent

variables is:

df = n—k-1
or=n—-(k +1)

= (number of observations) - (number of estimated parameters)
and in this research df is equal to (12) — (4) = 8 for the estimated AEMM model in the

study period. The larger significance level (20%) used for testing the hypotheses

reflects the small sample size used in this study and the fact that it is harder to find

119



significance with smaller sample sizes as the critical values are larger in magnitude
and the estimators are less precise (Wooldridge 2000). The p-values for the ¢-statistics
will also be computed for those factors that are considered pervasive fo e-commerce
returns to ascertain their degree of influence even if their B¢ coefficients are
statistically insignificant. According to Wooldridge (2000), “different researchers
prefer different significant levels depending on the particular application and
underlying agenda and there is no ‘correct’ significance level”. By including those
factors judged pervasive from their p-values, we attempt to tease out the
characteristics of these explanatory variables for an area that is very much at a

pioneering stage with very little information to rely on.

The identification and multiple regression analysis of the basic variables in terms of
exogenous (independent) and endogenous (dependent) variables are done so that the
incidence on the endogenous variables (returns) of a variation in the set of exogenous
variables can be analysed, predicted and optimised using an objective function of the

policy maker.

After identifying the significant factors, step (iii) (see Section 4.1) would be to test the
predictability of the multi-variate model developed using the predictive power of
these factors and a prognosis of the trend of e-commerce stock return performance
and its structural aspects characterising the e-commerce sector, so that the sequential
effects and constraints can be analysed with a view of addressing and managing risk

in the context of the key factors identified.

In step (iv) (see Section 4.1), the approach is to measure and compare the degree of
volatility of e-commerce stock returns against the general market and other traditional
sectors. The standard CAPM valuation model will be used to compare actual
e-commerce returns with expected returns estimated from using the model. This
comparison will aid the appreciation and understanding of e-commerce stock price
volatility and its magnitude using traditional valuation methods. The basic question to
be addressed is the return volatility behaviour and characteristics of e-commerce

stocks in relation to the general market, across sectors and as a group. This will be
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followed by a detailed analysis of the risk/return relationship and the asset pricing of

the e-commerce stocks using traditional models.

The returns of the stocks are measured by simply dividing the returns expected of the
stock (or in an ex post scenario, the difference in the stock price between periods ¢ and

t— 1 plus any dividend paid) by the ¢ — 1 period stock price:

Expected Dividends, + (Market price, — Market price,.;)
total =
return Market price,,,

The CAPM is a simple model but in use it can produce diverse results and consistency
and logic are the best criteria for using it (Harrington 1987). This study will explain
the basis for selection of each variable used as proxy in the CAPM in the context of e-
commerce conditions — consistency will be maintained for comparability. The risk-
free rate used in this study will be the 90-day geometric mean of the Australian
Treasury Notes rates and the market risk premium is based on the difference between
the geometric means of the S&P/ASX 200 stock index returns and the Treasury Notes
during the period 1992 to 1999.

Step (v) (see Section 4.1) involves the analysis of the e-commerce stock risk and
return profile in a portfolio context. A better understanding of the underlying
characteristics and behaviour of the volatility in e-commerce stock return would
firstly, help to measure the effectiveness of the e-commerce factor model developed
in Chapter 5; and secondly, assist those managing financial portfolios (portfolio
selection analyses of e-commerce stocks are conducted in Chapter 7) and regulators to

take actions that will minimise misallocation of resources.

4.5.1 Estimation

The multiple regression analysis of the e-commerce variable involves constructing
and testing a valuation model of the relationship between e-commerce stock prices,

the dependent (i.e. endogenous) variable, and one or more of the identified
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independent (i.e. exogenous) variables. The explanatory variables will first be tested
for their pervasive influence on e-commerce sector returns by looking at the degree of
correlation between returns and these explanatory variables. The research will initially
find a set of five variables that are considered to have a pervasive influence on returns
from the list of variables identified (Appendix 2.1). The correlation coefficient
measures the strength of the relationship between two variables and the correlation
coefficient will be calculated for each of the 23 variables with the individual stock’s

returns. The 5 variables with the highest correlation will be selected.

4.5.1.1 Multiple Regression Analysis

In multiple regressions, the objective is to identify the relationship between an
exogenous variable and multiple endogenous variables and the starting point for the
econometric analysis of a factor-pricing model is an assumption about the time-series
behaviour of returns (Campbell, Lo and MacKinlay 1997). It is assumed that the
models for asset returns conditional on the factor realizations are assumed to be
independent over time (although maybe cross-sectionally correlated), identically
distributed over time and normally distributed. A time-series approach, being perhaps
the most intuitive to investors, is the method employed for multivariate co-integration.
The time-series approach to estimate the multiple-factor model, at the firm and sector
level, will be used to compare over time the stocks’ returns to the predicted values of
the key factors. In co-integration analysis, the relationship between the endogenous
and exogenous variables is considered to be stationary. Fama and French (1993)
adopted a similar approach in a time-series study using factors that explain stock and

bond returns.

The relation between stock market returns and fundamental economic activities in the
traditional economy has been widely researched, especially in the United States.
However, the economic role of e-commerce with the advent of the Internet is
relatively less clear. Specifically, how does the e-commerce sector of the stock
market, hailed as the impetus of the new economy, respond to changes in the
fundamental economic variables? In the past three years, with the rapid development

of the e-commerce sector being the precursor to the new economy, the e-commerce
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sector of the Australian stock market has experienced tremendous growth, and also
volatility, in both market value and trading volume. The Australian Stock Exchange is
one of the most rapidly growing and relatively stable markets in the Asia Pacific
region having gone through the Asian financial crisis unscathed. Recently, the number
of e-commerce firms listed on the ASX has increased with the focus of attention on
the new economy and the new opportunities that come with it. Australia is chosen for
its similarity in economic dynamism to the US economy and its selection avoids the
survivorship bias of the United States (Jorion and Goetzmann 1999). The structure of
the Australian stock market differs from that of the United States in terms of investor
profile and diversity of firms and industries. Even though the ASX is growing rapidly,
the market capitalization of the Australian market is much smaller than the U.S.
market. Owing to different investor perception of e-commerce development, the ASX
response to economic variables and ASX price movements may be different from the
U.S. market. The main purpose of this multivariate study (Gibbons 1982; Stambaugh
1982; Shanken 1985; Gibbons, Ross and Shanken 1989; Wood 1991) is to test
whether current economic activities in Australia can explain e-commerce stock
returns. This study proposes to test the degree of causality of economic variables on

stock returns.

The first step is to develop multiple regression models based on key or strategic
variables (factors) according to their significance in determining the returns of
e-commerce stock over the relevant time period. The objective of the multiple
regression approach is to identify the relationship between an exogenous variable
(return), and multiple endogenous variables (real activity variables). The use of
multiple regression models is to capture the major market indicators, as represented
by the variables such as industrial production, interest rates, yields of corporate and
government bonds, trade balance, foreign exchange, M1, inflation (Hardouvelis 1987;
Keim 1985) and whether they are significant explanatory factors of e-commerce stock
returns, which systematically move the prices of all e-commerce stocks. In addition, if
economic variables are significantly priced in e-commerce stock returns, how
significant are they compared to the general market or other non-e-commerce stocks?
If there are no significant relations between macroeconomic variables and
e-commerce stock returns, we are able to conclude that the ASX e-commerce stocks

do not signal changes in real activities.
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4.5.1.2 Factor Analysis

The cross-sectional approach will be used to measure the relationship between the
variables and returns to investing in e-commerce stocks at a particular point in time.
As the time-series model provides an explanation for the above empirical findings
based on changes in firms risk through time, it should also relate to changes in sector-
specific variables that empirically explain the cross-sectional variation in expected
returns (Ferson and Harvey 1999). A cross-sectional study of the e-commerce stocks
from different sectors would be more convincing in describing the explanatory
variables. Empirical studies identified characteristics such as market value of equity,
book to market value of equity and price-earnings ratio to be significant and
generally, factor models with factor portfolios and broad base market portfolios,
reflecting these characteristics, tend to effectively explain the cross-section of returns
(Campbell, Lo and MacKinlay 1997). The results from the cross sectional analysis
can be used to estimate an average relationship with the variable for a single point in

time.

The technique of factor analysis involves the analysis of the structure of data within a
multivariate framework for correlation between the variables. The process for factor
model development from multivariate factor analysis involves testing the selected
variables for significant correlation by relying on analysis of the variance/covariance
matrix, which contains all the information on the degree to which the variables in use
vary with each other, or the extent to which they duplicate or complement each other.
In factor analysis, the structure of the relationship between the endogenous variables
is investigated and unlike cointegration the relationships between the endogenous
variables need not be stationary (Watsham and Parramore 1998). Implicit in the
construction of this model is the assumption that the returns on two stocks will be
correlated, that is, will move together only through common reactions to one or more
of the factors specified in the model. Any abnormal returns by the model are assumed
to be unique or specific to the stock and unrelated to unique elements on other stocks

(Campbell, Lo and MacKinlay 1997). As a result, the factor model is selected and
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considered appropriate in this research for analysis of e-commerce stocks at the

individual firm level and sector portfolios.

4.5.1.3 Stationarity and Cointegration Tests

Stationarity is a state of statistical equilibrium where a series of observations have the
same distribution over time (an invariant distribution function). A series is thus
stationary if its mean, variance and auto-covariances are independent of time.
Stationarity is used in time series econometrics to test for stability of the relationship
between two or more variables over time. A test of stationarity in a financial model
helps detect the lack of the influence of time, i.e. the trend in the time series, and thus
enables us to study the effects of the explanatory variables on the dependent variable.
This enables a better understanding of the relationship when there is stationarity in the
time series and the 8 does not change arbitrarily over time. The intuitive notion of
weak dependence in a time series defines the concept behind a stationarity time series
process and “weak dependence cannot be formally defined because there is no
definition that covers all cases of interest” (Wooldridge 2000). According to
Wooldridge, the crux of weak dependence is that it replaces the assumption of random
sampling in implying that the law of large numbers and the central limit theorem hold.
The approach for testing stationarity in this research is to use the autoregressive
process, which assumes that the data being analysed is stationary (Watsham and

Parramore 1998).

In the case of a stationary process, statistical summary numbers such as the mean,
standard deviation and range that are computed on the basis of a limited sample, as in
this research where the study period is for only 12 months (observations), are also
sensible estimates of the same parameters for much longer samples, and can easily be
converted into estimates for the population. By contrast, summary statistics computed
from the sample of a non-stationary process tend to be misleading when applied to
describe a longer period of the same process, let alone the population. If a time series
needs to be differenced once in order to be transformed into a stationary series the
original series is known to be “integrated of order one” or I(1) or generally known as

“Difference Stationary Process” (DSP) and many time series are DSP (Nelson and
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Plosser 1982). If it has to be differentiated twice to become stationary it is known to
be integrated of order two or I(2). An original series that is stationary and needs no
differentiation is known to be integrated of order zero, I(0). Engle and Granger (1991)
suggested that ‘in many cases (inventory accumulation, wealth etc), M, is itself the
difference between two or more I(1) series; e.g. M, = y, - Ax, (as in Savings = Income
— Expenditure). If these basic series are cointegrated, M, is I(0), so for & = 0, S, is I(1)

and could be cointegrated with x, or y,’.

This study will use the cointegration test (Engle and Granger 1987) to investigate the
relation between stock and their underlying macro-variables. If economic 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, steady-state equilibrium (Griffith, Hill and Judge 1993). Even though the time
series in this research is relatively short, the application of the cointegration test is in
recognition of and justified by the rapidly evolving nature of e-commerce firms
compared to firms in traditional industries. The cointegration analysis presented is
based on the Engle and Granger (1987) two-step estimation framework. This method
consists of two stages: the unit-root test to determine their non-stationarity and, when
the results indicate that the first-differenced series of each variable are stationary, a
subsequent test to determine whether these two variables are cointegrated. Dickey
and Fuller (1979, 1981) first introduced the test of the unit-root hypothesis. The test
for unit root is initially done using the autoregressive process of order one AR(1)

model (Wooldridge 2000):

Vo= + py + &, (4.3)

where:

yo = the first observed value

g = the martingale difference sequence with respect to

{yt-];yt-z, P .} Of E(&‘,/y,_],y,_z, ......... ,y0) = O
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The null hypothesis is that y, has a unit root:

Hp: p =1
H]Z,D(l

Therefore, the testing of the null hypothesis, Hp: p = 1 in model (equation (4.3))
with the alternative hypothesis, Hi: p < 1, is in effect determining whether the time

series y, is difference-stationary or I(1) against trend-stationary or 1(0), respectively.

By subtracting y,.; from both sides of equation (4.3) and denoting 8 = p - 1, we

derive equation (4.4) below as a working model for the unit root test:

Ayr = a + Oy + & (4.4)

The usual #-statistic for the estimated € in the unit root model (equation (4.4)) will be
used to carry out the test against the critical value at the 10% significant level. We
reject the null hypothesis Hy: 8 = 0 against H;: 8 < O if the ¢-statistic of the estimated 8
is less than the critical value. We thus reject the null hypothesis if #-statistic of the
estimated 8 < - 2.63, the critical value for the 10% significance level (Banerjee et al.
1993). If an original time series is found to be non-stationary, and is said to be
integrated of order one or I(1), it will have to be differenced once to be transformed
into a stationary series. Differencing is the process of finding the change in the value

of a variable in successive periods:

Ay = yi=ye1
and the Ay, series is the differenced series.
To test for unit root, in models with more complicated dynamics after the AR(1)
model tested p = 1 and Ay is serially uncorrelated, Ay is allowed to follow an AR
model by augmenting equation (4.4) with additional lags (Watsham and Parramore

1998, Wooldridge 2000). The following form of the augmented Dickey-Fuller test is

used to test the unit-root hypotheses:
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Ay, = a + Hyt-l + YAy + &

where |y| < 1. So when Hp: 6 = 0, Ay, follows a stable AR(1) model, and under the
alternative H;: 6 < 0, y, would follow a stable AR(2) model. For the dynamics to be
completely modelled using the augmented DF test in terms of the lag length,
Wooldridge (2000) suggests that there are no hard and fast rules to follow in any case.

Along with the null hypothesis that forecasts follow a random walk, the test for the
significance of 6 and y uses the relevant critical values for the t-statistics of the
coefficient on the lagged level as given in Banerjee et al. (1993). This study tests
whether there are unit-roots in e-commerce stock returns, capital market and macro-

economic variables.

This study will also investigate the causal relations between e-commerce stock prices
and macroeconomic variables (Granger 1986; Granger and Newbold 1988). The
second stage will test for cointegration between e-commerce stock prices and

macroeconomic variables, known as the cointegrating regression:
Ve = o + ﬁx[ + U
where B is the coefficient of the estimated variable in the regression model.

This isolates the residual «, in order to test whether or not they are stationary. If we
add a and u, to get z,, then we have y, — Bx; = z, and we shall test for the stationarity of
z. If the z values are stationary, 8 will be the cointegrating vector. The Dickey-Fuller
unit-root test will be used in this study to determine cointegration of the series by
testing {z}. If the null hypothesis is rejected, we reject the unit-root in {z} in favour
of the 1(0) alternative, then y, and x, are cointegrated. The test is to first estimate 5
(rather than test for a unit root in {z}) using the OLS estimator from the regression

(Wooldridge 2000)

yi=a + P (4.5)
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A
and if y, and x, are cointegrated the estimator # from equation (4.5) is consistent for f.

The Dickey-Fuller test is applied to test the residuals (estimated w) from equation
(4.3) as follows:

A A A

Ut =}’t—a—ﬁxt

A

A regression of u,on u.; will be done and compared with the ¢-statistic on w7 to
the 10% significance level of the asymptotic critical value (¢ = —3.04) from Davidson
and MacKinnon (1993). If the s-statistic is below the critical value, the evidence

points towards y, — Bx;, being 1(0), which means that y, and x; are cointegrated.

If a pair of macroeconomic variable series is cointegrated, the bi-variate cointegrated
system must have a causal ordering in at least one direction. Thus if the results show
that the e-commerce stocks cause changes in the economic variables, it can be
claimed that e-commerce stock price variability is fundamentally linked to economic
variables and the change in e-commerce stock price lags or leads these economic

activities (Granger 1986; Granger and Newbold 1988).

The presence of cointegration between e-commerce stock prices and underlying
macro-economic variables will provide firm evidence that those economic variables
are significant factors in explaining expected stock returns and there exists an
interactive relation between them. The long-term equilibrium relationship of the
cointegration process used to test the developed model does suggest and imply the
predictive quality of the model. Engle and Granger (1991), states that ‘if x,, y; are I(1)
and cointegrated, there must be Granger causality in at least one direction, as one

variable can help forecast the other’.
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4.5.2 Evaluation

The final stage of the research will concentrate on whether any extrapolations can be
made of the findings in the research in relation to improving and offering a more
appropriate financial evaluation model for information technology investments. It will
also attempt to explain the current information technology investment approaches,
considerations and rationales, and from them, identify industry best practice relating
to financing options and financial evaluation of e-commerce or information

technology related equity investments.

4.5.3 Volatility and Expected Returns

In the analysis of stock investments, average rates of return and their betas and/or
standard deviations are used to represent investments’ profitability and risk,
respectively. Volatility tests are a joint test of informational efficiency and that price
equals fundamental value (Cuthbertson 1997). This study uses a triangulation of
various volatility-return analyses, including the CAPM, to test the actual returns
against the expected returns for e-commerce stocks on an individual and sector basis.
The market model tests on the relationship between actual return and the market
returns also tests the two elements of the EMH from the coefficient of determination
(R%) and analysis of the regression residual (risk decomposition) from the estimated
regression line. The variance of rates of return can be decomposed into two
components by the market model. The estimator of beta of the e-commerce equity is
the slope coefficient in the excess-return market model, that is, the beta in the

regression equation:

e-stockrety = Oy + Bim R + €

where:

I = the stock or asset sector;

t= the time period, t=1,2, ... , T;
m = the market portfolio;
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e-stockret; = the realised excess returns in time period t for e-commerce stock i;
R, = the realised excess returns in time period t for the market portfolio; and

e;= random error term.

The S&P/ASX 200 Index serves as the proxy for the market portfolio, and the
Australian Treasury bill rate proxies for the risk-free return. In the context of the stock
market, the S&P/ASX 200 is now the benchmark index (but it is similar in
composition to the All Ordinaries Index) that is used as an indicator of overall stock
market performance and of current trends. It provides a performance benchmark for
stock market cycles and an indicator of stock market reactions to economic events and
situations. The S&P/ASX 200 is calculated on the basis of the aggregate market value
(AMV) of a wide selection of companies quoted on the Australian Stock Exchange.
The market value, or market capitalisation, of any company in the S&P/ASX 200 is
the number of shares issued multiplied by the current market price per share in that
company. The AMV of the S&P/ASX 200 Index is the sum of the market values of
the companies included. The equation is estimated using the S&P/ASX 200 Index
monthly data (7 = June 2000). Given an estimate of the beta, the return is calculated
using a historical average for the excess return on the S&P/ASX 200 over Treasury

Notes.

4.5.3.1 Market Model and Risk Decomposition

There are two means associated with the dependent variable, y;, in regression analysis

being the overall mean (y) and conditional mean (y; = a + bx;). From the two

different means, the total deviation (y; — y) can be decomposed into unexplained

deviation (y; — y ;) and explained deviation (y ; —y) as:

=yi—yi + Yi— Y

Yi—y
n n n
_ A A _ 2
o X(yi-y) = S(yi—yi) + Z(i- V)
l=1 1:1 l=1
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Total Unexplained +  Explained
Variation Variation Variation
(SST)* (SSE)* (SSR)*

* see footnote"

The above equation is used to decompose the total risk associated with the
e-commerce stocks from the analysis of variance (ANOVA) of the stock return to
market return regression by dissecting it into systematic and unsystematic risks. The
monthly rate of return for the individual e-commerce stocks and the market return fo
July 1999 to June 2000 are used to estimate the market model and the variance data is
analysed to obtain the total risk (0%), systematic risk (B%0%) and unsystematic risk
(023,-) as follows:

o = Bziozm + O
where:
o = the variance of Ry (e-stockret;,);
p%0%, = the variance of market rates of return; and
0% = the residual of rates of return for the /" security.

Systematic or market risk is that part of the total risk that occurs from the basic
variability of stock prices which represents tendency of stock prices to move together
with the general market and cannot be eliminated by diversification. The unsystematic
risk is the result of variations specific to the firm or industry and is that part of a
stock’s risk associated with random events; it can be eliminated by proper

diversification.

The primary approach adopted for the valuation of e-commerce stocks in this research
is through factor analysis using general market variables. Some e-commerce stocks or
e-commerce stocks in specific sectors are sensitive to movements in the market while
others may exhibit more independence and stability. A measure of the e-commerce

stock’s relative sensitivity to the market, assigned on the basis of its past performance,

*'SST = sum of squares total (total variation of y); SSE = sum of squares error; and SSR = sum of
squares due to regression (explained variation of y).
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will highlight its systematic risk also referred to as relevant or market risk and will
reflect the changes and fluctuations in general market conditions, behaviour and

provide a context for the subsequent factor analysis.

4.5.3.2 Covariance and Correlation Analysis

The degree of relationship between the returns of e-commerce stocks among
themselves and the market returns is measured and analysed in order to estimate stock
return volatility, and the two alternatives used to determine the possibility of a linear
association between any two series of stock returns are the covariance and correlation

coefficient. The covariance between stocks X and Y can be defined as:

Cov(XY)=0oxy=E[(X—wx )(Y-ur)]

where wy and uyare the means of X and Y, respectively.

The covariance derived is a statistical measure of the linear association between two
returns of e-commerce stocks or the e-commerce stock returns and market returns.
The sign of the covariance will reflect the direction of the linear relationship between
the two random variables, i.e. the returns of stocks X and Y. The covariance is positive
if the returns tend to move in the same direction and when the returns move in the
opposite directions, the covariance is negative. In addition to measuring the direction
of the relationship between returns, the test for volatility will also involve measuring
the strength of the relationship using the correlation coefficient, which is obtained by
scaling the covariance. The correlation coefficient p between X and Y is equal to the

covariance divided by the product of the variables’ standard deviations:

Ox v

OxOy

where:
p = the correlation coefficient;

Oy = the standard deviation of X
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Oy = the standard deviation of Y; and

ox v = the covariance of stocks X and Y.

and p is always less than or equal to 1.0 and greater than or equal to —1.0.

The process of measuring the degree of the selected e-commerce stock volatility will
involve, firstly, analysing the standard deviations, betas, expected returns, covariances
and correlation coefficients of the relevant stock and market returns in the study
period. This analysis of volatility will provide an allusion of the risk profile. A stock
with significant price or returns volatility does imply risk (Brigham and Houston
2000) because stock prices fluctuate due to uncertainty about the future, particularly

future earnings. Thus companies with high betas have less predictable future earnings.

Secondly, the risk indicators will be analysed from a sector perspective to accentuate
the sectorial risk characteristics of the stocks. This will allow an inference of the
degree of risk associated with the various sectors of the e-commerce stocks, and
allows a conjecture of the advancement and evolution of e-commerce as a marketing

tool in that sector.

Finally, an analysis will be done for all the selected stocks, as a portfolio, in relation
to the market to estimate the degree of volatility between the e-commerce related
stocks from a portfolio perspective, to the general market. This analysis is intended to
provide a proxy for a hypothetical e-commerce sector of pure-play e-commerce stocks
across all industries to gauge its returns characteristics vis-a-vis the market portfolio.
This will assist in our understanding when evaluating the reactions and pervasiveness

of economic variables to the e-commerce portfolio in relation to the general market.

For factor selection of the e-commerce portfolio, the same process as used in Section
4.5.1 above is used thereby, determining the highest loadings or correlations between
the stock returns and the factors. This approach recognises that a characterisation of a
factor is typically based on loadings and the factors with the highest loadings
represent higher degree of correlation between the stock returns and the factors

(Drummen et al. 1992).
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4.5.4 Portfolio Selection Analysis

The portfolio selection analyses to be conducted in this study are twofold (see Chapter
7). Firstly, hypothetical portfolios will be constructed based on the return
characteristics of the e-commerce stocks and the market portfolio studied. These two
types of stock will provide the portfolio options for identifying the selection
behaviour of the two-asset portfolio. The objective is to find the efficient portfolios in
a two-asset scenario to highlight the portfolio selection pattern and to assist portfolio
fund managers with their decision-making when faced with a two-asset portfolio

choice.

Secondly, in addition to the two-asset portfolio above, a risk-free asset such as cash
will be introduced into the analysis and the selection behaviour of the three-asset
portfolio will be evaluated. With the introduction of cash the problem of finding
efficient portfolios is rather similar to a capital rationing problem. Here, we attempt to
allocate a limited amount of capital in a combination of different assets to give the
most efficient portfolios. The capital-rationing limit used will be the average monthly
traded volume of the sample e-commerce stocks in the study period. The portfolio
selection model (Thompson and Thore 1992) used in this analysis is one with a
multiple solve statement for risk (A) model for various assignments of A. The
solutions to this sequence with different values of A will allow the pattern of the
efficiency frontier of portfolios to emerge at different levels of risk. This will provide
an insight into portfolio choice interactions between the e-commerce stocks and the
other assets at varying degree of risk, from which ramifications and conclusions can

be drawn to facilitate portfolio management decision-making.

4.6 Conclusion

Stock price volatility, and by extension stock returns volatility, does signify risk with
the exception of stock that are negatively correlated with the market (Brigham 2000).

The initial and crucial stage of the methodology adopted in this study is to unravel the
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risk profile of the selected e-commerce stocks and this is done in the next chapter.
Various key risk indicators will be used to analyse the riskiness of the individual
stocks compared with market risk. The aim is to understand the risk behaviour of the
stocks and use that knowledge to help construct the valuation model while
incorporating any significant risk features that might be uncovered in the process. The
CAPM is used to estimate the level of expected returns, given that a risk factor is
imputed for a particular stock, and Chapter 5 will discuss the relationship between
risk and return and how risk and return interact to determine the market prices of
e-commerce firms. The covariances and correlations coefficients are used to measure
the strength of relationship between the stocks’ returns and to determine the extent of

co-movements between the comparable stocks.

The factor analysis approach for building the valuation model in Chapter 5 assumes
no knowledge of the factor values or the stocks’ sensitivities to those factors. The
approach is used to determine the number of factors and the stocks’ sensitivities,

based on past market returns for the stocks.
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Chapter 5. Factor Analyses and Model Building

The most familiar interpretation for the large and unpredictable swings that
characterize common stock price is that price changes represent the efficient
discounting of new information. It is remarkable given the popularity of this
interpretation that it has never been established what this information is about.
Grossman and Shiller (1981).

5.1 Introduction

These comments are familiar to the current market situation of e-commerce stocks,
just as they were applicable to the equity markets of the 1970s and early 1980s. As
presented in the preceding chapters, alternative models of expected returns give rise to
different expressions for the determination of fundamental values and hence stock
prices. Rational valuation models based on the widely accepted DCF methodology
require earnings and discount rates as variables and they assume that only the arrival
of new information or news about fundamentals affecting these variables will
influence stock prices (Cuthbertson 1997). The absence of earnings and a generally
accepted determinant of discount rates for the e-commerce sector necessitates proxies
to act for these key variables, such as market interest rates acting as proxy for

discount rates.

This chapter examines the value-relevance to e-commerce stock prices of the
variables derived in the literature review process carried out in Chapter 2. This is
achieved by examining in a contemporaneous setting the association between stock
prices (or returns) and the significant value-driving variables as well as evaluating the
inter-temporal association between any e-commerce adjusted estimates and
subsequent stock returns. The contemporaneous analysis will indicate the extent of
Current recognition of the variables by investors or the market and the inter-temporal
analysis may suggest either market efficiency or market failure to fully recognize the
value relevance of the variables. This chapter will determine the macro factors that
have a pervasive influence on e-commerce stock returns by identifying the established
characteristics or covariances fit, which will also help to explain the behaviour of

these returns.
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5.2 Model Building

The problem of deciding which variables to include in the multiple regression
equation is allied to deciding how to define the best model that explains the dependent
variable, that is e-commerce stock return or valuation, using the smallest possible set
of independent variables. The existing literature does not directly dispute the
supposition that the return premia of stocks can be explained by a factor model but
disputes whether there are pervasive factors that are associated with a particular class
of securities and whether there are risk premia associated with these factors (Daniel
and Titman 1997; Fama and French 1993, 1996; Lakonishok, Shleifer, and Vishny
1994). The crux of this study is hence to identify these pervasive factors that
consistently influence e-commerce stock return and to investigate whether the returns

of e-commerce stocks can be attributed to their factor loadings.

5.2.1 Factor Selection

This section focuses on choosing the set of independent variables to be considered in
the valuation models. A set of five key variables is to be selected from the list of

variables identified in Chapter 4.

The choice of factors in a regression model (i.e. the explanatory variables in the asset
pricing model) can be done by one of the following ways. Incorporate one variable at
a time (forward regression) and examine the R* value of the regression to determine
the relevance of the variable. Alternatively, a set of all the identified variables can
first be included in the model and eliminated one by one (backward regression), based
on the R value, leaving the ones that contribute to the highest R%. Stepwise regression
is a combination of the forward selection and backward elimination methods by
running one-variable models and selecting the variable with the largest F or ¢-statistic.
The difference in the methods is that stepwise regression can be used to consider
combinations of variables when at least three variables have been included in the

model. The process considers dropping previously included variables by using criteria
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similar to the ones used in back elimination. Some economic methods are also
available for making this choice of regressors. In this study the factor selection
approach is based on factor loadings, where we first determine the correlation
coefficient of stock returns for each e-commerce sector and every economic variable.
The correlation coefficient measures the strength of the relationship between e-
commerce stock returns of each firm or sector and each of the identified economic
variables. The correlation coefficients between the e-commerce firms and the
variables are shown in the matrix in Appendix 5.1 and between the sectors and
variables in Appendix 5.2. The economic variables of the pairs with the highest
correlation will then be analysed and selected for the model only if they are

considered appropriate and represent diversity in measuring e-commerce stock value.

The process for factor selection is initially based on computing the average correlation
coefficients of the individual stock returns by sector (Appendix 5.2) and those
variables with consistent high correlation coefficients and pervasiveness will be
selected for inclusion in the valuation regression model (Appendix 5.3). By
computing a frequency over a cross-section of the individual e-commerce stocks, the
intent is to eliminate idiosyncrasies of individual stocks so that a general behaviour
between the returns and variables can be established and aid in factor selection by
highlighting the more pervasive factors. The results from Appendix 5.3 of the seven
(7) most pervasive factors from the selection process are presented in Table 5.1

below.

The model building process continues by empirically testing whether the selected
economic and capital market indicators presented in Table 5.1, are significant
explanatory factors of e-commerce stock returns. The objective is to construct a
valuation model, using regression analysis, with 3 to 5 factors that could
parsimoniously estimate the value of e-commerce stocks traded on the Australian
equity market. In addition, if the factors are significant and consistently priced in
e-commerce stock returns, they should be cointegrated. If there are no significant
relations between the factors and e-commerce stock returns, we can conclude that
Australian e-commerce stock value does not reflect the real activities represented by

these factors.
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Table 5.1 Factors with Pervasive Influence on E-Commerce Stock Returns

Frequency Across Average Correlation
Factor Sectors Coefficient
NASDAQ Composite Index (NAS) 4 14.10%

Industrial Production (IP) 25.56%

Balance of Payment (BOP) 13.80%

Consumer Confidence (CC) 26.43%

Market Risk Premium (MRP) 34.55%

S
4
4
Foreign Exchange Rate (FFE) 4 24.74%
6
6

Market Return (MR) 34.27%

From Table 5.1, both MRP and MR are pervasive factors and they, fundamentally,
measure the stock return from a market portfolio perspective. Therefore, it would be
prudent to exclude one of these factors and in this case MR, which has a lower
average coefficient than the MRP. Also, the MRP (R, — Ry) is a more profound
investment indicator as it measures market risk in relation to the risk free interest rate
Ry. Industrial production (IP) is also selected for its pervasiveness and relatively
higher correlation than other factors. The NASDAQ composite index (NAS) is
selected for its strong correlation and the general perception that the NASDAQ
represents the cradle of technological endeavours, where advances in the
technological business sector are more than likely to originate from NASDAQ-listed
companies. The NAS is also deemed to be a universal proxy of the technology sectors
in respect to equity investment. Consumer confidence (CC) is an important element of
the virtual community “for the benefits to customers flow from the very
characteristics that define the virtual community” (Hagel and Armstrong 1997). The
final factor to be included in the model for initial testing will be Foreign Exchange
Rate (FE) being the one with a higher correlation to returns than the Balance of

Payment (BOP) factor.

5.2.2 The Multifactor Regression Model — Results

The purpose of the multi-factor model development is to test the long-term
relationship between e-commerce stock returns and the of macroeconomic variables

using cointegration tests consistent with Engle and Granger (1991), which states that
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“if x,, y, are I(1) and cointegrated, there must be Granger causality in at least one
direction, as one variable can help forecast the other’. A generic five-factor model,
named the Australian E-Commerce Multifactor Model (AEMM) is presented here for
consideration. Using the significant variables identified from the covariance and
correlation coefficient analyses and on the basis of theoretical considerations in

finance (as summarised previously), the model for estimation is as follows:

e-stockret,, = a; + (B1)MRP, + (B)dP, + (B3)NAS, + (Ba)/CC, + (Bs):FE, + & 5.1
where:

e-stockret;, = the return of e-commerce stock/sector i in period t;

ok = the expected value if each factor has a value of zero;
(B): ... (Bs); = sensitivities of the stock return to the factors;

MRP, = the value of market risk premium in period t;

IP, = the value of industrial production in period t;

NAS, = the value of the NASDAQ Composite Index in period t;
CC, = the value of consumer confidence in period t;

FE, = the rate of the Australian dollar against US dollar, and
€ir = random error term.

This is a linear model, which is developed following the usual practice of adopting
linear models in stock pricing econometric modelling. The underlying hypothesis in
this model is that this set of factors is important in determining and explaining the
movements in e-commerce stock prices. The set of factors include the relevant forces
influencing the Australian financial market represented by MRP, IP and CC, while the
international factors representative of the global financial system are proxied by the

NASDAQ and foreign exchange rate.

The AEMM is a static model, it has the limitation that time is not incorporated here.
However, AEMM is relatively appropriate if it is assumed that investors are myopic
(no systematic variations in the investment opportunity set) and the utility function of
the investors is logarithmic (see Markowitz 1959; Ziemba and Vickson 1975; Mossin

1968). Empirical validity of these assumptions may be a subject of dispute, however,
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these assumptions have operational advantages. On the basis of these assumptions
Markowitz (1959) has also justified the use of the one period mean-variance model

for stochastic stock valuation and portfolio selection (Markowitz 1959).

This multifactor model differs from the traditional CAPM and the market model in
that both are single-factor models. The estimated results, using the ordinary least
squares principle, of the developed model for each sector are shown in Table 5.2
below (where t-statistic values appear in parentheses below the estimated

coefficients):

Table 5.2 Estimated Equations of the Five-factor Model by Sector

Casino and Gaming (CG) — Appendix 5.4(2)

e-stockret(CG ), = —21.8255 + 0.744TMRP, + 0.2459IP, — 0.0006NAS, — 0.1415CC, + 0.1898FE,
(-1.1388)  (0.8814)  (-1.1082) (-0.9401) (-1.3073) (0.6330)

R? = 0.2593

Computer and Office Services (COS) — Appendix 5.4(2)

e-stockret( COS ), = -2.4881 + 0.3416MRP, + 0.0088IP, + 0.0001NAS, + 0.0356CC, — 0.0470FE,
(-0.6039)  (1.8806) (0.1838)  (0.4704)  (1.5308)  (-0.7284)

R? = 0.8239

Diversified Media (DM) — Appendix 5.4(2)

A
e-stockret( DM ), = -1.8278 + 0.2301MRP, + 0.0196IP, + 0.0002NAS, + 0.0365CC; ~ 0.0926FE,
(-0.4489)  (1.2818)  (0.4152)  (1.3856)  (1.5858)  (~1.4537)

R? = 0.7697
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Equipment and Services (ES) — Appendix 5.4(2)

e-stockret( ES ), = -43.0254 + 0.6599MRP, + 0.2446IP, + 0.0005NAS, — 0.1546CC, — 0.5296FF,
(-0.9575)  (0.3331)  (0.4702)  (0.3212) (-0.6091)  (0.7531)

R* = 0.3443

Health and Medical Services (HMS) — Appendix 5.4(2)

e-stockret( HMS ), = 71.8150 — 6.9365MRP, - 0.3175IP, + 0.0073NAS, + 0.8038CC, - 2.6109FE,
(0.2879) (-0.6309)  (-0.1099)  (0.8182)  (0.5705)  (~0.6689)

R?* = 0.2744

High Technology (HT) — Appendix 5.4(2)

e-stockret( HT ), = —5.3726 + 0.1895MRP, + 0.0517IP, + 0.0000NAS, — 0.0130CC, + 0.0092FE,
(-0.8990)  (0.7193)  (0.7471)  (0.0936)  (-0.3843)  (0.0986)

R = 0.3202

Miscellaneous Financial Services (MFS) — Appendix 5.4(2)

e-stockret{ MFS ), = ~1.5770 — 0.0025MRP, + 0.0275IP, + 0.0001NAS, + 0.0120CC, — 0.0584FF,
(-0.2301)  (-0.0083)  (0.3463)  (0.2280)  (0.3091)  (-0.5450)

R® = 0.1445

Miscellaneous Services (M.S) — Appendix 5.4(2)

e-stockret( MS ), = 4.4975 — 0.2014MRP, — 0.1554IP, + 0.0008NAS, + 0.0569CC, — 0.0935FE,
(0.4541) (-0.4614)  (~1.3554)  (2.2194)  (1.0176)  (0.6034)

R? = 0.5961
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Other Telecommunications (OT) — Appendix 5.4(2)

e-stockret( OT ), = -9.7822 + 0.4262MRP, + 0.0528IP, + 0.0000NAS, — 0.0282CC, — 0.1188FE,
(-22661)  (2.2394)  (1.0556)  (0.0889)  (-1.1552)  (1.7586)

R* = 0.7391

Retail/Retail Investment (RRI) — Appendix 5.4(2)

e-stockret( RRI ), = 2.2943 + 0.2020MRP, - 0.0705IP, + 0.0003NAS, + 0.0357CC, + 0.0201FE,
(0.4430)  (0.8848)  (-1.1756)  (1.7527) (1.2199)  (0.2480)

R? = 0.7117

Portfolio Return (PR) — Appendix 5.4(2)

e-stockret( PR), = =3.4032 — 0.1296MRP, + 0.0064IP, + 0.0006NAS, + 0.0395CC, - 0.0639FE,
(-0.2548)  (-0.2201)  (0.0413)  (1.2703)  (0.5231) (-0.3057)

R* = 0.4812

No serious econometric problems such as multicollinearity, heteroskadesticity and
autocorrelation problems were evident from the interpretation of the results of the
various tests conducted in this research. There are no exact linear relationships among
the independent variables in the regression tests conducted in this study and for
multicollinearity, the results from the covariance and correlation analsyses conducted
on the independent variables suggest there are no estimates of B; with R’j “close” to
one, i.e. exact linear relationships among the independent variables. The conclusion
on autocorrelation is derived from the augmented Dickey and Fuller (1979) p-tests
and t-tests on regressions of time series on their lagged values (see Section 5.2.3 and
Table 5.4) and the EMH regression (Section 6.10) analyses done on the e-commerce
sectors. The time series model in this research deal with a relatively short period of

data and is therefore not expected to experience an increasing variance over time or
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serious heteroskedasticity. The results from Table 5.2 above are summarised and

statistically tested at the 20% significance level in Table 5.3 below.

Table 5.3 Estimated Regression Equations (by Sector) and the t-Test
MRP, P, NAS, cc, FE,

Sector a B B B B B R?

R(CG), -21.8255 | 0.7447 0.2459 -0.0006 | -0.1415 0.1898 | o0.2593
t-statistic -1.1388  0.8814 1.1082 -0.9401 -1.3073  0.6330
20% ¢ =1.440

p-value 0.2982 0.412 03102 0.3835

R(COS), -2.2881 | 0.3416 0.0088 | 0.0001 0.8239
t-statistic -0.6039 1.8806 0.1838 0.4704
20% c =1.440

R(DM), -1.8278 | 0.0196 | 0.0002
t-statistic -0.4489 0.4152 1.3856
20% ¢ =1.440
p-value 0.6693 0.2472 0.6924 0.2152

R(ES), -43.0254 | 0.6599 0.2446 | 0.0005
t-statistic -0.9575  0.3331 0.4702 0.3212
20% ¢ =1.440

R(HMS), 71.8150 | -6.9365 -0.3175 | 0.0073 0.8038 | -2.6109 | o0.2744
t-statistic 02879  -0.6309  -0.1099 0.8182 05705  -0.6689
20% ¢ =1.440

R(HT), -5.3726 | 0.1895 0.0517 | 0.0000 00130 | 00092 | 0.3202
t-statistic -0.8990  0.7193 0.7471 0.0936 -0.3843  0.0986
20% c =1.440

R(MFS), -1.5770 | -0.0025 0.0275 | 0.0001 00120 | 00584 [ o0.1445
t-statistic -0.2301  -0.0083 03463 0.2280 -0.3091  -0.5450
20% ¢ =1.440

R(MS), 44975 | -02014 | -0.1554 | 0.0008 00569 | 0.0935 | 0.5961
t-statistic 0.4541 -0.4614  -1.3554 1.0176 0.6034
20% c =1.440 ig
p-value 0.6657 0.6608 0.2241 0.0683 0.3482

R(OT), -9.7822 | 0.4262 0.0528 | 0.0000 0.0282 | 0.7391
t-statistic 1.0556 0.0889 -1.1562
20% ¢ =1.440
p-value 0.9321 0.2919

R(RA/), 22043 | 0.2020 0.0003 0.0357 | 0.7117
t-statistic 0.4430 0.8848 1.2199
20% ¢ =1.440
p-value 0.6733 0.4103 0.2683 0.8124

R(PR), -3.4032 | -0.1296 | 0.0064 | 0.0006 00395 | -0.0639 | 04812
t-statistic -0.2548  -0.2201 0.0413 1.2703 0.5231 -0.3057
20% ¢ =1.440
p-value 0.8074 0.8331 0,9684 0.251 0.6196 0.7701
Notes:

Hypothesis test - two-sided.
Significance levels - 20%.

¢ = critical value.

sign. = statistically significant.
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Tables 5.3 summarises the important statistics of the estimated regression equations
for the sectors with the coefficient of determination or R* shown in the last column.
The statistical significance of the coefficient at the 20% level of significance is shown
below each factor for statistical inference. The more liberal 20% significance level for
testing the coefficient is used due to the small sample size (n = 12 monthly
observations) and the fact that e-commerce is a new market phenomenon with the
effects of the variables still relatively undiscovered and the hypothesis tests against a
two-sided alternative at 20% significance level is appropriate to tease out any

pervasive characteristics in the explanatory variables.

5.2.2.1 Casino and Gaming

In the regression equation the explanatory variables explain 25.93 per cent of the
dependent variable as represented by R in the study period. The relatively lower
explanatory power for the casino and gaming sector may not be too surprising as there
are probably other factors, which should influence the value of returns of an e-
commerce gaming stock such as disposable income, variety of games on offer,
minimum bet size, nature of gaming and others. These factors are probably included
in the error term of the estimated regression equation. The predicted stock return for a
casino and gaming stock if all the factors are set at zero (a), which is the value of the
intercept —21.8255 and means that when the MRP, IP, NAS, CC and FE are zero, then
the return on the CG stock would be negative 21.8255. This scenario is probable as
when consumer confidence, market risk premium, industrial production and foreign
exchange are stagnant, it conjures negative sentiments about the economy and a zero
MRP would not encourage investors to invest in stocks (as opposed to a risk-free
asset) causing stock prices and returns to fall. A stagnant economy is unlikely to
encourage or generate FE activities causing it to be dormant. FE has a positive
correlation with returns indicating that when the Australian dollar is strong, stock
returns in this sector would improve. This means that firms in the sector favour a
stronger Australian dollar because it could lead to higher virtual gaming on the
Internet rather than having to rely on overseas visitors going to real casinos because
they are discouraged by the stronger local currency. As a leading global indicator of

technology, a latent NAS is unlikely to offer investors any leads about the market or
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sector and may cause a sell-down of the stocks. The negative NAS and CC
coefficients are “wrong” as, intuitively, positive correlations would be more
meaningful and we could conclude that these factors are statistically insignificant for

determining the stock returns in this sector.

Using the t-test for statistical inference, the coefficients for all the factors of the CG
equation are insignificant at the 20% level of confidence. The t-test for the
coefficients failed to reject Hy at both levels, thus all the factors are statistically

insignificant in reference to the population parameters.

5.2.2.2 Computer and Office Services

In the regression equation the independent variables explain 82.39 per cent of the
dependent variable as represented by R?in the study period. This is considered high in
terms of explanatory power of the independent factors on the dependent variable in
this sector. The predicted stock return when all factors are zero for the COS sector is
—2.2881 and considered rather neutral to all the other factors having a zero value. The
statistically significant MRP and CC at the 20% level partly contribute to the high
coefficient of determination. A positively correlated MRP to returns means that a
higher MRP would encourage stock investment and increase the demand for stocks in
this sector. Likewise a positively correlated and heightened CC would increase value
of stocks in this sector. A negative FE is also considered normal for this sector, as a
weaker Australian dollar will make the export services from this sector more
competitive. Together with the DM, OT and RRI sectors, the COS sector also
manifests two (2) statistically significant explanatory factors at the 20% level, i.e.

MRP and CC.

5.2.2.3 Diversified Media

The independent variables explain 76.97 per cent of the dependent variable in the
regression equation as represented by R? in the study period. This is another sector

with strong explanatory power in the independent factors for the dependent variable.
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The predicted stock return when all factors are zero for this sector is —1.8278 and is
among the lowest of the sectors analysed in terms of absolute value. The level of the
constant term is therefore considered rather neutral to all the other factors having a
zero value. This means that stock returns in this sector are marginally negative when
the independent factors have zero value. The statistically significant factors in this
regression equation are CC and FE at the 20% level. The coefficients for CC is
0.0356 and FE is —0.0926; this effectively means that the stock returns of this sector
increases by 3.56% and decreases by 9.26% when consumer confidence rises and
foreign exchange value decreases by one unit, respectively. The signs of the
coefficients can be explained in that higher CC leads to better business performance
and lower FE means more competitive export business. Though the factors MRP and
NAS are statistically insignificant at the 20% level in terms of t-statistic, their p-values
are 0.2472 and 0.2152 (Table 5.3), respectively, hence we would observe only
24.72% and 21.52% of the t-statistics in all random samples for these factors when the
null hypothesis is true. This is rather strong evidence against Hy and signifies that
both these factors do have a certain degree of pervasive influence on the sector returns

despite their insignificant t-statistics.

5.2.2.4 Equipment and Services

The intercept for the ES sector is —43.0254 and for statistical inference, all the factors
are statistically insignificant at the 20% level. R* is 34.43 per cent. The large p-values
of the factors provide little evidence against Hy and we can conclude that the null

hypothesis is true.

5.2.2.5 Health and Medical Services

The intercept for the HMS sector is 71.8150 and for statistical inference, all the factors
are statistically insignificant at the 20% level. R? is 27.44 per cent. This high value of
the intercept of 71.8150 does confirm the trait of medical services in that they are a
necessity regardless of economic conditions. This high intercept also signifies the

stronger resilience of this sector to economic variations. The large p-values of the
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factors provide little evidence against Hy and we can conclude that the null hypothesis

is true.

5.2.2.6 High Technology

The R* for this sector is 32.02% and all factors are statistically insignificant at the
20% level. The intercept for this equation is —5.3726. The large p-values of the factors
(Table AS5.4/1) provide little evidence against Hy and we can conclude that the null

hypothesis is true.

5.2.2.7 Miscellaneous Financial Services

All factors in the estimated equation are statistically insignificant at the 20% level and
the R* of 14.45% is low compared to the other sectors analysed. The large p-values of
the factors (Table AS5.4/1) provide little evidence against Hy and we can conclude that

the null hypothesis is true.

5.2.2.8 Miscellaneous Services

The NAS is a statistically significant factor in the estimated equation at the 20% level
and is positively correlated (t-statistic 2.2194) to the returns of this sector. The
NASDAQ being a leading market indicator for Internet related business development
explains this relationship. Other factors with a high degree of influence on returns
based on their p-values are /P (0.2241) and CC (0.3482). IP has a negative correlation
(-0.1554) to returns whilst CC (0.0569) is positively correlated. The reason for the
negative /P relation to returns may be due to the nature of the sector, miscellaneous
services, which does not represent any major industrial group and therefore would
render this factor statistically insignificant to the equation. CC has the “right” sign and
from its p-value it does presume to have some relatively significant influence on

returns. The R” for this equation is 59.61%.
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5.2.2.9 Other Telecommunications |

The statistically significant factors in this sector are the intercept and MRP
coefficients at the 20%. The R® is 73.91%. The signs of the statistically significant
factors as they explain OT stock returns are consistent with the other sectors analysed
so far, except for those in the HMS and RRI sectors. Firstly, the intercept is negative
and the rationale is similar to that given for the CG sector. Secondly, a positive
correlation between MRP and sector returns defines the risk and return relationship
between the variables (per COS sector). The p-values of the factors CC (0.2919) and
FE (0.1291) tend to suggest relative strong influence on the sector returns. Intuitively,
CC has a strong influence on the use of telecommunication services and a positively
correlated FE is representative of the fact that Australia imports a high percentage of
its telecommunication technologies and a strong Australian dollar make it cheaper and
more viable for imports. These cheaper imports would translate to lower costs and

thus better financial performance.

5.2.2.10 Retail/Retail Investment

The statistically significant factors at the 20% are the IP and NAS coefficients. A
positive IP coefficient with the sector return is indicative of the strong traditional
connection between retail activity and industrial production. A higher IP level
provides the economic impetus for a stronger and more robust retail activity. From the
regression equation, the NAS factor also has a positive correlation with retail sector
returns. As a global growth indicator of the new economy, the NAS would have an
influence on the confidence of consumers for retail spending, especially in the
electronic retail sector of Australia. This is logical from the perspective that Internet
or electronic-based business transactions are retail-based or retail-oriented, whether it
is business-to-consumer (B2C) or business-to-business (B2B), they constitute the bulk
of the commercial transactions in monetary terms. The NASDAQ is the development
catalyst for this electronic business growth and therefore acts as an important proxy
for the retail industry. The CC factor is statistically insignificant at the 20% level, but
with a ¢-statistic of 1.2199 (and at 20% significance level ¢ = 1.440) it may suggest a

more important relationship. This relationship is evident from the p-value of CC;
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which is 0.2683 or in other words, we would observe only 26.83% of all random
samples when the null hypothesis is true and this is relatively strong evidence against
Ho. As a result, we conclude that CC constitutes a relatively significant factor for
determining stock return in this sector. The R* for this model is 71.17% suggesting the

explanatory factors significantly explain the independent variable.

5.2.2.11 E-Commerce Portfolio Return

The e-commerce portfolio return is an aggregate return of all the individual stock
returns in the sectors and is representative of the average e-commerce stock return
across all sectors in this study. The regression equation for the portfolio returns
against the five factors did not identify any statistically significant coefficients at the
20% level. The R* for the PR is 48.12% and almost midway between the highest R* of
82.39% and the lowest R* of 14.45%. The portfolio has a negative return as shown by
its intercept of —3.4032 when all the other factors are zero and is also negatively
influenced by the factors MRP and FE. At the portfolio level, the only factor that
suggests some pervasive influence on its returns is the NAS based on its p-value of
0.2510 (Table 5.3) meaning that we would observe only 25.10% of the t-statistic
value in all random samples when the null hypothesis is true. This again is weak
evidence to support the Hyp and we can conjure that the NAS factor does have a

pervasive influence on the portfolio returns.

5.2.3 Stationary Test

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 in Section 5.2.2 above. 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 in at
least one of the sectors in the regression analysis (Table 5.3). Our approach to testing
for a unit root uses the autoregressive process of order one, or the AR(1) model and

the results are presented in Table 5.4 below.
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Table 5.4 Dickey-Fuller Test Summary

A A Critical value
Factor 0 p t-Statistic (10%
significance
level)*
MRP 0.9551 0.045 -2.3651 -2.63
IP 0.1878 1.188 0.9768 -2.63
NAS -0.2250 0.775 -1.2670 -2.63
ccC -0.1909 0.809 -1.0368 -2.63
FE -0.2391 0.761 -1.5105 -2.63

* Banerjee, Dolado, Galbraith and Hendry (1993, p. 103) no time trend.™

The statistics presented in Table 5.4 are extracts from Appendixes 5.5 to 5.9. The

coefficients on MRP,.;, NAS,;, CC.; and FE,; all show that their estimates of ;) are
less than unity. While they are all less than unity, we need to test whether they are

statistically less than one using the t-statistics on each of the factors. The 10% critical

value is —2.63, therefore, we fail to reject Ho: ;) = 1 against H;: ;) < 1 at the 10%
level for all the four factors. The failure to reject a unit root concludes that the data do
not provide strong evidence against Ho. However, MRP does provide a relatively
stronger case against Hy because its larger ¢-statistic of —2.3651, which is closer to the
10% critical value of —2.63 and the p-value of 0.0396 are not considered strong

evidence to support the null hypothesis.

IP..; has an estimate of p greater than one and where the roots are greater than one, it
implies an explosive series with an exponential trend in its mean and such a situation
is not usually considered (Wooldridge 2000). Watsham and Parramore (1997) suggest
“such series are unlikely because economic pressure would stop the values becoming

infinite”.

Weakly dependent processes are said to be integrated of order zero, [(0), which means

that nothing needs to be done to such series before using them in regression analysis:

*! The critical value at 10% significance level for the smallest sample size of 25 is used as a proxy for
this study with n = 12.
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“averages of such sequence already satisfy the standard limit theorems” (Woolridge
2000). By using these explanatory variables which have a unit root in our regression
analysis, it implies that the usual asymptotic approximations need not hold and one
solution would be to use the first difference of the variables for our analysis
(Wooldridge 2000). The use of the first difference data on the five-variable linear

model (equation (5.1)) is conducted in the following section.

5.2.4 Regression Analysis Integrated of Order One

The cointegration tests conducted in this research are made with the qualification that
there is “no time trend” (i.e. trend-free) in the data series. This assumption under the
traditional theoretical framework for stocks that returns (or prices) follows a random
walk behaviour, which cannot be said for most economic variables. Appendix 5.4(1)
presents the summary results of the sectorial regression equations integrated of order
one and the null hypothesis, Hy: B = 0, was tested against a two-sided alternative, Hi:
B = 0 at the 20% significance level. A summary of the statistically significant

explanatory variables for e-commerce stock return is presented in Table 5.5 below.
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Table 5.5 Summary of Statistically Significant Explanatory Variables Integrated

of Order One
Sector
Ae-stockret AMRP AIP ANAS ACC AFE
CcG SS SS SS SS
cos M A\
DM \M) SS SS A\
ES
HMS SS SS SS SS
HT
MFS SS SS SS SS
MS
or SS SS SS
RRI SS
PR SS SS SS
Frequency 5 1 6 7 6

Note: SS = statistically significant at the 20% significance level.

Table 5.5 shows the explanatory factors MRP, NAS, CC and FE are statistically
significant across sectors when the first difference of the times series data for the
variables is used for the estimation. The use of the first difference data highlights the
pervasiveness of these four explanatory variables in determining e-commerce stock
returns across sectors. In the portfolio return (PR), the first difference (APR) for July
1999 was not used but maintained in the original order due to several of the stocks (7)
not being listed prior to that time and regression tests done indicate no-significant

impact on the estimates as a result of this procedure.

However, in a portfolio context the use of the first difference data in regression
analysis between the e-commerce stock return (APR) and the five independent
variables (AMRP, AIP, ANAS, ACC and AFE) confirms the pervasiveness of only
three of these five explanatory variables in determining e-commerce stock return as

shown in equation (5.2) below. The t-statistics from the regression estimation of
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equation (5.2) (as presented in Appendix 5.4(3)), indicate the pervasiveness of NAS,
CC and FE to be strongest for the e-commerce portfolio at the 10% significance level,

ie.:

e-stockret(A PR ), = —0.2798 — 0.3836AMRP, — 0.1780AIP, + 0.0018ANAS, + 0.0979ACC,

(—1.4433)  (-0.7958) (-0.8614) (2.7894) (1.9726)
significant significant
_ 0.4059AFF, (5.2)
(-2.1373)
significant

R? = 0.4812

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% (¢ = 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.

When IP, the tested explosive series, was excluded from the equation in our
regression estimation, the R® of the estimated regression equation for the e-commerce
portfolio increased to 64.82% (Appendix 5.4(4)) from 48.12% (Appendix5.4(2)). The

following equation is estimated:

e-stockret(A PR), = —0.1867 — 0.1303AMRP, + 0.0014ANAS, + 0.0742ACC, — 0.3310AFE,
(-1.1821)  (-0.3477) (3.2638) (1.8303)  (-1.9977)

R* = 0.6428

Under this scenario the three factors considered statistically significant at the 10%
significance level are NAS, CC (CC’s selection is based on p-value of 0.1099 meaning
that only 10.99% of the ¢-statistic value are observed in all random samples when the
null hypothesis is true) and FE. MRP had a ¢-statistic of 0.3749 and was insufficient to
reject the null hypothesis. Also, the increase in R? of 0.61% (64.82% as opposed to
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the original 64.21% shown in Appendixes 5.4(4 & 5), respectively) with the inclusion
of MRP in the regression equation, is only marginal and the variable is therefore

dropped from our analysis.

When both IP and MRP are dropped from the regression equation, the R* is 64.21%
(Appendix 5.4(5)). On the basis of the criterion of goodness of fit, the following

equation (5.3) is considered appropriate and selected for analysing e-commerce stock

price:

e-stockret(A PR), = —0.1900 + 0.0013ANAS, + 0.0692ACC, — 0.3287AFE, (5.3)
(-1.2772) (3.7657) (1.9345) (-2.1045)

R® = 0.6421

All three factors in the estimated equation are statistically significant at the 10%
significance level and this validates the present model and confirms the evidence of

their pervasiveness on the portfolio return of the e-commerce stocks.

5.2.5 Cointegration Test of Individual Factors

To test whether two series cointegrate, we have to hypothesise the value of B from
equation (4.5) and use the process described in 4.5.1.3 for testing cointegration. The
cointegration test is conducted on the dependent variable e-stockret with each of the

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

A A
e-stockret(PR). = a + BNAS; (5.4)

A A

e-stockret(PR). = a + BCC; (5.5)

A A

e-stockret(PR). = a + BFE (5.6)
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A summary of the cointegration test results (Appendixes 5.10, 5.11 & 5.12) for the

above equations are presented in Table 5.6 as follows.

Table 5.6 Cointegration Statistics of I(1) Processes

Cointegration Critical
Series Value* t-statistic (2(_1 ) p-value
Equation 5.4 (NAS) -3.04 -3.1414 0.0105 cointegration
Equation 5.5 (CC) -3.04 —2.7487 0.0205 no cointegration
Equation 5.6 (FE) -3.04 —2.7149 0.0218 no cointegration

* Asymptotic critical values from Davidson and MacKinnon (1993) at the 10% significance

level and no time trend.

A
From Table 5.6, the t-statistic of (u..,) for the explanatory variable NAS is below the

asymptotic critical value of —3.04 at the 10% significance level, this is evidence that y,

— Bx (equation (4.5)) is an I(0) process for the cointegration series: e-stockret and

NAS, and the variables are cointegrated. The t-statistics for CC: 2.75 and FE: 2.72 are

above but are rather close to the critical value of —3.04. The p-values of CC: 2.1% and

FE: 2.2% do not suggest a strong case to reject the I(0) process. Therefore, we can

conclude that these economic variables are significant factors, albeit NAS being a

stronger explanatory factor, in explaining expected e-commerce stock returns and

there exists an interactive and long-term relationship between them.

A regression involving the first differences, Ay, and Ax,, for each of the equations

(5.4) to (5.6), is run and the results are presented in Table 5.7.

157



Table 5.7 Cointegration Statistics of Series with First Differences

-
Cointegration Critical
Series Value* -statistic (;\u ) p-value
Equation 5.4 (ANAS) -3.04 -5.3614 .0003 cointegration
Equation 5.5 (ACC) -3.04 -3.7237 .0040 cointegration
Equation 5.6 (AFE) -3.04 -3.7076 0041 cointegration
* Asymptotic Critical Values from Davidson and MacKinnon (1993) at the 10%

significance level and no time trend.

From Table 5.7, the ¢-statistic of (2,.,) for the all the explanatory variables NAS, CC
and FE are all below the asymptotic critical value of —3.04 at the 10% significance
level (Appendixes 5.10(1), 5.11(1) and 5.12(1)). This is evidence that the y, — Bx,
(equation (4.5)) is an [(0) process and that the variables are cointegrated for variables

running a regression involving the first difference of their time series.

The bivariate framework is used in this thesis for testing cointegration. The reverse
specification of equations (5.4), (5.5) and (5.6) have been conducted to complete the
bi-directional cointegration test and the results are shown in Table 5.7a. Under the
bivariate framework, the cointegrating regression equations with reverse
specifications (thus completing the bi-directional test of the variables) can be

described as follows:

A A

NAS, = a + Pe - stockret(PR). (5.4a)
A A

CC = o + Pe-stockret( PR ) (5.52)
; : (5.6a)

FE = o + Pe-stockret( PR)

A reverse specification for the equations (5.4a), (5.5a) and (5.6a) have been conducted

and the results are shown in Table 5.7a.
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Table 5.7a  Reverse Specification Cointegration Test Results with First Difference

Data
Rev_erse Spf:cificat'ion Critical . p-value
Cointegration Series Value t-statistic (4. 1)
Equation 5.4a (ANAS) -3.04 0.2149 0.8341 no cointegration
Equation 5.5a (ACC) -3.04 -1.5830 0.1445 no cointegration
Equation 5.6a (AFE) -3.04 -0.5323 0.6061 no cointegration

* Asymptotic Critical Values from Davidson and MacKinnon (1993) at the 10%
significance level and no time trend.

The results in Table 5.7a indicate that there is no cointegration between the variables
in the reverse direction meaning that e-commerce returns have no long-term causal
relation to the performance of ANAS, ACC or AFE and the relationship is

uni-directional as discussed above.

5.2.6 Cointegration Test of the Four-Variable Model

From the previous section, the individual explanatory factors are cointegrated with the
dependent variable of order one and using the Dickey-Fuller test for a unit root the
linear combination of these three variables are also integrated of the same order. The
following Table 5.8 presents the estimates of the cointegrating regression for
e-commerce stock return of the first difference with a combination of three
macroeconomic factors of the same order using the Dickey-Fuller and the Augmented
Dickey-Fuller tests. The hypothesis tested is Ho: p = O (no cointegration). The
numbers in parentheses below the estimated regression coefficients are t-statistics
(Appendix 5.13 and 5.14). The ¢-statistics of the coefficient of the lagged cointegrated
residuals are —4.6468, Dickey-Fuller test (DF) (Appendix 5.13 and Table A5.13/5)
and -1.1967, Augmented Dickey-Fuller test (ADF) (Appendix 5.14 and
Table A5.14/2).

The extension of the Dickey-Fuller test, the augmented Dickey-Fuller test used for the

cointegrating regression in this section includes lagged changes. With the small
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sample size in this study, the inclusion of lags will mean losing observations and the
sample power of the test would be deteriorated. It would also be impractical to
implement the ADF test with the suggestion that we might include twelve lags for
monthly data (Wooldridge 2000). Therefore, the test for unit root using the ADF
model will not be conducted for the four-variable model, instead; only the Dickey-

Fuller (DF) test is used to test for cointegration of the variables.
Table 5.8 Cointegration Test Summary for the 4-Variable Model

A
e-stockret(A PR ), = -0.1900 + 0.0013ANAS, + 0.0692ACC, - 0.3287AFE,

(-1.2772) (3.7657) (1.9345)  (=2.1045)
R* = 6421
Dickey-Fuller: Ae, = -1.3686e,;
(—4.6468)
R® = 6835

Augmented DF:Ae, = -0.9585¢,; — 0.4538A¢,; — 0.4326Ae,.,
(-1.1967) (-0.7046) (~1.0407)

The t-statistics of the DF test for unit root of the lagged cointegrated residuals is
—4.6468, for the four-variable model. The result indicates that e-commerce stock
return is cointegrated with the combination of the three macroeconomic variables at
5% significance level and no cointegration if the critical value at 1% significance
level is selected. The presence of cointegration at the 5% significance level suggests
that e-commerce stock return, with first difference, maintains a long-term equilibrium
relationship with the set of macroeconomic variables (of the same level), as well as
with the individual variables of Table 5.7. Therefore, individually and as a linear
combination of the three variables, with first difference, they are integrated of order

zero. The cointegrating relation of the linear combination of the three variables is

interpreted as an equilibrium relationship.
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5.3 Empirical Results

The purpose of the this study was to select the pervasive factors to include in a
valuation model based on the multivariate regression framework and to investigate
whether these factors, representing economic and financial markets activities, can
explain e-commerce stock returns in Australian stocks on the basis of the response of
the stock prices to fluctuations in the values of these factors. The following is the
estimated regression model (equation (5.7)) that best explains Australian e-commerce

stock returns in the study period:

e-stockref(A PR ), = —0.1900 + 0.0013ANAS, + 0.0692ACC, — 0.3287AFE, (5.7)

where:

e-stockret(A I;\R ) = the estimated portfolio return for e-commerce stock of order
one in period ¢;

ANAS, = the value of the NASDAQ composite index of order one in
period ¢;

ACC, = the value of consumer confidence of order one in period ¢
and

AFE, = the exchange of the Australian dollar against the US dollar of

order one in period ¢.

This study used the cointegration test to investigate the relation between e-commerce
stock returns and the underlying economic and financial variables. The cointegration
analysis carried out was to test for unit-root to determine their non-stationarity and,
when the results indicated that the first-differenced series of each factor of equation
(5.7) are stationary, a subsequent test was done to determine whether these two
factors are cointegrated. The cointegration test (Table 5.6) of the bi-variate model
between the e-commerce stock return (e-stockret) and the individual macroeconomic
factors indicates that the variable NAS is individually cointegrated with the
e-commerce stock portfolio return (PR) of order zero, and CC and FE are not
statistically significant at the 10% level but their p-values do not suggest strong

evidence for rejection of the I(0) process for the non-cointegration alternative. This
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result is not unexpected in that the e-commerce stock return, like other financial
assets, is normally a linear function of a combination of economic variables (Lintner
1965b; Ross 1976; Chung and Tai 1997). However, Table 5.6 reports that the NAS
variable has a cointegrating relation with e-commerce return, because, intuitively the
performance of the NASDAQ is synonymous with e-commerce development in the

absence of more specific economic fundamentals.

From Table 5.7, all three factors are individually integrated to e-commerce portfolio
return of order one implying the e-stockret(PR) equation, e-stockret(APR), and past
ANAS, ACC and AFE have a significant explanatory power for current
e-stockret(APR) movement at the 10% significance level with R of 0.6421 (Appendix
5.4(5)).

5.3.1 NASDAQ (NAS)

The technology-laden NASDAQ is the leading global indicator for the e-commerce
market. The NASDAQ is the equity capital exchange on which major e-commerce
related companies (e.g. Dell, Oracle, Cisco, Microsoft and Inte]) and many thousands
of smaller technology-based companies are listed and together they account for the

bulk of network hardware and software support for the new economy.

The US is the largest source of Australian merchandise imports (telecommunications
equipment and computers — A$2.3 billion in 1999/2000) and foreign investment
(A$165 billion as at 30/6/99).>* Australia has a relatively new e-commerce sector in a
nascent market and relies both on technology™ and capital transfers from the United
States to provide impetus to sustain its growth. Most major US technology companies
with a business presence in Australia would bring along these valuable resources. The
Australian equity market long recognises this strategic contribution and investors
factor this economic fundamental into equity valuation. The level and impact of

contributions in this area depend on the performance of the NASDAQ, the exchange

Department of Foreign Affairs and Trade-Australia, www.dfat.gov.au
3 Federal Government outsourcing of its IT functions to US companies is an example.
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that many of these US firms are listed on and use as a benchmark for investment

decision-making.

The AEMM model shows a positive relationship between the NASDAQ composite
index and e-commerce stock return with a § coefficient of +0.0013 indicating a 0.13%

percent change to stock return for every unit of change in the NASDAQ composite

index.

5.3.2 Consumer Confidence (CC)

The CC factor measures the level of confidence individuals have on the performance
of the economy. CC correlates closely with unemployment, inflation and real income
growth.*>* Rising stock prices can also boost consumer confidence. In the context of
e-commerce stocks, CC reflects the fundamental state of the economy such as: CC is
a leading indicator for the business cycle; CC index releases contain information on
consumer assessment of the present expectations for the future; and improved
expectations for the future indicates higher consumer spending now and in coming
months. These indicators of the economy will invariably influence the stock valuation
of the evolving e-commerce sector, which in the absence of meaningful historical
financial performance relies heavily on the public sentiment, perception and

assessment of the economy for its viability.

The estimated multifactor AEMM regression model for the valuation of Australian
e-commerce stocks indicates positive relationship (8 = +0.0692) between ACC and
the return of e-commerce stock. This implies that for every unit change of ACC factor,
e-commerce stock return would change by 6.92%. Therefore, when business
conditions are good and consumer confidence signals economic growth, the
expectations of the development of e-commerce will be optimistic having a positive

impact on e-commerce stock valuation.

34 .
www.dismal.com
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5.3.3 Foreign Exchange (FFE)

The relationship between the value of e-commerce stocks and the strength of the
Australian dollar against the US dollar are twofold. Firstly, the significant trade
between the US and Australia in computer technology merchandise which is
considered fundamental to the development of the e-commerce sector and is mainly
sourced from the US is nominated in US dollar; secondly, the recent flow of
investments in the form of foreign direct investments (FDI) and managed-fund
investment in the secondary equity market has been increasingly evident from the
presence of several high profile US investment management funds companies (e.g.

SSB Citigroup Asset Management).

Though Australia relies on imports of foreign technology to build its new economy
competitiveness, it remains predominantly dependent on exports, especially of natural
resources and tourism, to maintain economic growth. The export sector is sensitive to
the strength of the Australian dollar and any fall in the value of the Australian dollar
vis-a-vis US dollar would benefit exporters. The foreign equity investment position of
Australia has increased fourfold since the June 1988 quarter to June 2000 quarter
(RBAY” signifying the growing importance of equity as a source of foreign
investment. Australian foreign direct investment is likely to be more active when
Australian assets (including equities) are considered relatively cheap and the
contribution to this, among other economic factors, is a weaker local currency. This
currency relationship is depicted in the B coefficient of AFE (-0.3287) in the AEMM
model. The effect of this situation is the reverse for importers of technology.
Generally, the sensitivity of the Australian economy, hence the equity market, to the
strength of its currency is explained by its export orientation and the rise in foreign
equity investments. This also has a significant impact on the e-commerce sector as a

relatively minor component of the overall market.
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5.4 Conclusion

In general, these findings imply that the estimated factors are significant in predicting
changes in e-commerce stock returns and it can be claimed that e-commerce stock
returns variability is fundamentally linked to these factors. The systematic risk
measured by the NAS, CC and FE factors in the estimated model explains more than
half of the variance (56.62%) of the e-commerce portfolio return PR. Such systematic
risk level is consistent with an 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 provides a better measure
of e-commerce portfolio return compared to the average 17% systematic risk level
measured by the market model using the S&P/ASX 200 as the market index in the

study conducted in Chapter 6 of this research.
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Chapter 6. Volatility and Return

6.1 Introduction

The return on a stock is the sum of the dividends paid and possible price appreciation
of the stock. The rate of return is the return divided by the initial market value of the
stock. Common stock is equity capital, that is real capital, and equity is risky in that
there is a risk that the value of the equity investment might deteriorate. The value of a
stock may depreciate for two reasons:

* the market price of the stock may actually fall; and/or

* the firm fails to pay dividend.

The first kind of risk is called a price risk and the second kind is the dividend yield.
The presence of risk subjects the return on a stock to random variation (volatility). It
is stochastic. If the market price appreciates and the firm pays dividends, there might
be a good return on the stock. If the market price falls and/or dividends are not issued,
the net return may be low or even negative. The financial markets offer the possibility

of trade-off between expected return, liquidity and risk.

The variance of market return is the general measure of stock market volatility. The
purpose of volatility analysis in this chapter is to determine the volatility of
e-commerce stocks and their associated returns according to financial theory using
stock prices and the market stock index to measure volatility of individual stock and
its variability to the market. In this chapter, the general market is widely used as a
benchmark against which the volatilities of the e-commerce stocks will be compared.
The use of the market model as a yardstick is based on the assumption of the rational
behaviour of the broad equity market. The evaluation of volatility of e-commerce
return is to determine whether price movements reflect changes in fundamentals. The
implication is that if e-commerce stock returns (prices) are excessively more volatile
than the market, then this constitutes a rejection of the efficient market hypothesis and

that the e-commerce sector does not reflect the same economic fundamentals as the
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general market. In this chapter, three types of risk measured by beta, being market

risk, sector risk and company risk, are analysed in the volatility study.

This chapter further analyses the volatility profile of the selected e-commerce stocks
as to whether they are subject to systematic or unsystematic influence and
hypothesises the association between e-commerce stock volatility and return. By
removing the portion of the e-commerce return that is associated with the market’s
return, we are able to reduce the variance of the abnormal return. This will allow a
better appreciation of the event effects of the e-commerce phenomenon on the equity
market. Empirical studies relating changes in stock market volatility to movements in
expected returns to stocks include those by Merton (1980), Poterba and Summers
(1986), French, Schwert and Stambaugh (1987) and Bollerslev, Engle and
Wooldridge (1988). The traditional explanation for the risk-return relationship is that
the higher returns are compensation for higher systematic risk (Fama and French
1993, 1996). This is in contrast to the suggestion by Lakonishok, Shleifer and Vishny
(LSV) (1994) that low book-to-market, or growth stocks, which describes the
e-commerce stocks scenario in the study period, are more glamorous than value
stocks and thus attract naive investors who push prices and lower the expected returns
of these securities. Furthermore, Lakonishok et el. (1994) argue that the return premia
associated with the priced factors for growth stocks, are too large and their
covariances with macro factors too low, in some cases negative, to be considered
compensation for systematic risk. The approach adopted in this chapter seeks to put
the volatility of e-commerce stocks into perspective by comparing their stock prices to
various market benchmarks, such as the general market index, in this case the
SP/ASX 200 Index. The stocks’ systematic risk () will be analysed from the firm,

industry and portfolio perspectives to profile their risk characteristics.

The market model approach is used to determine the betas of the selected stocks to
gauge their relative volatility to general market stock movements. The CAPM will
then be used to compare ex-post e-commerce stock returns with expected returns
estimated from using the model to examine the volatility of e-commerce stock prices
over the study period and to assess market efficiency (e.g. Leroy and Porter 1981;

Shiller 1981a, 1981b). Also Grossman and Shiller (1981) have compared the ex-post
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realised prices with the expected price and concluded that stock prices are too volatile
to support efficient markets. Though the CAPM is an ex ante model, this comparison
will aid the appreciation and understanding of e-commerce stock price volatility and
its magnitude in relation to ex-post returns using this traditional valuation method.
The CAPM is an expectation model and the CAPM analysis in this chapter describes
what investors believe to determine e-commerce stock returns; the results provide a
benchmark for highlighting the empirical behaviour of e-commerce stocks in relation
to investor expectations. The risk-free rate used is the geometric mean of the 90-day
Australian Treasury bill rates of 5.63 percent (Appendix 6.3) and the market risk
premium is the difference between the geometric means of the S&P/ASX 200 stock
returns (8.22 per centy’® and 90-day Treasury bill rates (5.63 percent)’’ calculated to
be 2.59 per cent, being 8.22 percent minus 5.63 per cent (Appendix 6.3), for the
period from 1992 to 2000. The data pertaining to 90-day Treasury Notes is available
from the Reserve Bank of Australia only from 1992 and the estimation period used
should be of the longest possible historical period for the risk premium measurement
(Damodaran 1994). The rationale for using the geometric mean is based on the
assumption that investors will hold the e-commerce stocks for multi-periods for
capital gains (being the sole return to e-stock investors in the absence of dividends),
considering most e-commerce firms are recent start-ups selling ideas or products in
the early stage of the product life cycle, and require relatively longer periods to
establish a foothold in the market and reap the full financial benefits. An analysis
using the arithmetic means to calculate the expected returns E(R;) is also presented

below for comparative reasons between the two types of mean.

6.2 Determining the Company Beta Values

The time series for betas is generally preferred to be the longest possible. However, in
the absence of a longer times series for e-commerce returns it is only possible to
measure this risk factor by comparing the calculated betas for e-commerce firms,

using the single index market model, with the market beta or with the betas of other

* Officer (1989) found the average rate of return on the AGSM value-weighted accumulation index
over the ten-year period commencing 1978 was approximately 18.5 per cent per annum.

% This rate would be lower using the 3-month Treasury note yield (i.e. 5.28%) to coincide with the
study period from July 1999 to June 2000 as shown in Appendix 6.1. The longer period is preferred in
this research.
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firms during the same period to gauge the degree of volatility. The company beta
value is the risk of the individual e-commerce companies and is derived from the
CAPM. The tendency of a stock to move up or down with the market is reflected in its
beta coefficient, p. Beta is a key element of the CAPM. A stock that moves up and
down in step with the general market is defined as an average stock and would have a
beta of 1.0. For such a stock, if the market moves up by 5 per cent, the stock moves
up by 5 per cent and if the market falls by 5 per cent, the stock likewise falls by 5
percent. Theoretically, it is possible for a stock to have a negative beta where the
stock’s returns would tend to rise when the returns on the other stocks fall. However,
this may not be true as in practice market analyst firms like Value Line — which
calculates more than 1700 stocks — has not found a negative beta (Brigham and
Houston 2000). Empirical tests by Black, Jensen and Scholes (1972), Miller and
Scholes (1972), Fama and MacBeth (1973), Blume and Friend (1973), Ball, Brown
and Officer (1976) and Foster (1978) generally found that the relationship between
betas and returns to be positive and linear. It is not impossible for a stock in a
particular period to move in the opposite direction to the general market even if it has

a positive beta and the main cause of this is normally company-specific factors.

The standard procedure for estimating company beta by regressing the stock returns
of the selected e-commerce companies against market returns (Damodaran 1994) is
adopted here and the slope of the regression, that is the beta, is presented in Table 6.1.
The length of the estimation period is from July 1999 to June 2000 and the length of
period is selected for three reasons: the limited availability of e-commerce market
data; the selection of e-commerce firms with largely similar age to maintain
comparability; and to minimise changes to risk characteristics had a longer period
been used. The return interval used for estimating stock return is on a monthly basis to
reduce bias in beta estimates due to non-trading. Betas obtained from regressions
using monthly return intervals, compared to daily returns, are less likely to contain
estimation errors and fewer tendencies of betas regressing toward the average of the
overall market. However, several stocks (i.e. My Casino, Pocketmail, B2B.Net and
Wine Planet) did not trade for several months in the selected period and the betas of
these stocks are expected to show reduced correlation between stock returns and

market returns due to non-trading.
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Table 6.1 E-Commerce Firms’ Betas - July 1999 to June 2000
Company Std. Deviation Beta
1 |My Casino 59.59% 0.03
2 |Sausage Software 28.58% 5.29
3 |Solution 6 38.43% 5.57
4 |Reckon Group 19.54% 2.96
5 |Swish Group 22.55% 4.05
6 |Pocketmail 296.52% 3.70
7 |131.shop.com 24.06% 4.81
8 |B2B.Net.Technology 801.31% -23.51
9 |Coms21 19.22% 1.46
10 |Etrade Australia 19.57% 0.09
11 [AOL 82.44% 6.24
12 |Candle 11.25% 2.61
13 |Liberty One 31.17% -1.16
14 |Spike Networks 45.45% 7.50
15 [Webjet 29.67% 2.71
16 |Travel.com 67.28% 2.81
17 |Ecorp 33.03% 4.31
18 [Wine Planet 56.22% 11.95

Source: From Appendix 6.4.

Figure 6.1 below depicts the volatility of the e-commerce firms’ betas in relation to

the market beta (equals 1); beta is shown on the y-axis. The numbers on the x-axis

represent the e-commerce firms and correspond to those beside the firms in Table 6.1

above.
Figure 6.1 E-Commerce Firms’ Betas
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Figure 6.1 shows that majority of the e-commerce stocks have betas greater than one
and are thus more volatile than the market; and stocks 1 (My Casino) and 10 (Etrade)
have betas less than one and are, therefore, less volatile than the market. The returns
of the positive-beta stocks are expected to increase whenever the overall stock market
rises. This implies that the return of most e-commerce stocks in this study is expected
to rise when overall stock market return increases. B2B.Net and Liberty One are
stocks with negative betas and the negativity implies that their stock return would
tend to rise whenever the returns on other stocks fall. Both these firms are unlikely to
have negative betas considering the nature of their businesses in health services and
telecommunications, respectively. Traditionally, both these sectors have positive betas
as their activities are perceived to have positive correlation with the performance of
the mainstream business sectors, or the general market. The cause of the negative
betas may be due to one or a combination of several reasons: the holding period or the
length of time that the betas were calculated is not long enough to allow a statistically
significant sample; the average market return during the period studied; and the
interval choice within the holding period. Due to the limited availability of data in the
e-commerce sector, the length of time used for calculating the betas may be
insufficient for both firms and, in the case of B2B.Net the non-trading period that
caused the break in the time series may have contributed to the degree of correlation

between the variables.

The standard deviation, o, as shown in Table 6.1, measures the tightness of the
probability distribution of returns for the e-commerce stocks. The smaller the standard
deviation, the tighter the probability distribution of returns for the stock, and the lower
the riskiness of the stock. In terms of return volatility measured by the standard
deviation of the individual stocks, Pocketmail and B2B.Net have the highest standard
deviations of 296.52 per cent and 801.31 per cent, respectively, but these extremities
are likely due to the extended non-trading period of these stocks in the study period.
Therefore, like their betas, the standard deviations of these stocks may not provide a
fair representation of their state of volatility. The same can be said for My Casino and
Wine Planet as a result of the lower correlation from non-trading periods. The

standard deviations of Candle and Coms 21 do tend to show some consistency with
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their low betas, with both having the lowest standard deviations and betas among the

positive-beta stocks.

6.3 Risk Decomposition

The systematic and unsystematic risk profile shown in Table 6.2 indicates that the
e-commerce stocks were to a large degree subject to unsystematic risk (82%) rather
than systematic risk (18%) in the study period. This means that there was less of a
tendency for the e-commerce stock prices to move together with the general market
variability and this trend has also been evident for other stocks over the past few
decades where there is an increase in idiosyncratic volatility relative to market
volatility (Campbell et al. 2001). This situation can be explained by the higher return

variability of the e-commerce stock portfolio where monthly o equals 49.82 per cent

(Appendix 6.6), compared to the general market where monthly o is 3.13 per cent

(Appendix 6.4).

The stock with the lowest total risk was Candle with 0.0132 compared with the
highest of 65.765 for B2B.Net. Generally, stocks with higher total risks (i.e. My
Casino, Solution 6, Pocketmail, B2B.Net, AOL, Liberty One, Spike and Ecorp) also
had a relatively higher unsystematic risk component suggesting this class of stocks
was more Subject to variations peculiar to the firm and industry. Whilst stocks with
lower total risk (Sausage, Swish, 131.Shop and Candle) had a higher percentage of
systematic risk. In summary, the high level of total risk could be attributable to higher
unsystematic risk of the individual e-commerce stocks, and stocks with lower total
risk tend to move more in-tune with the general market. As the stocks under the high
and low total risk categories are evenly represented by all sectors it is difficult to
identify specific sectors that are peculiar to each risk category and we thus conclude
that the total risk of the firms constitutes mainly unsystematic risk and is a

consequence of firm-specific volatility.
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Table 6.2 Systematic and Unsystematic Risk Profile, July 1999 to June 2000

Stock Total Risk Systematic Risk | Unsystematic Risk

1 |My Casino 0.3807 0.0000 0.3807
100.00% 0.00% 100.00%

2 |Sausage 0.0851 0.0275 0.0577
100.00% 32.28% 67.72%

3 [Solution 6 0.1536 0.0304 0.1232
100.00% 19.81% 80.19%

4 [Reckon 0.041 0.009 0.032
100.00% 21.20% 78.80%

5 [Swish 0.0537 0.0161 0.0375
100.00% 30.09% 69.91%

6 |Pocketmail 9.1559 0.0134 9.1425
100.00% 0.15% 99.85%

7 |131.Shop 0.0598 0.0227 0.0371
100.00% 37.93% 62.07%

8 |B2B.Net 65.7650 0.5429 65.2221
100.00% 0.83% 99.17%

9 |Coms21 0.0401 0.0021 0.0380
100.00% 5.23% 94.77%

10 |Etrade 0.0421 0.0000 0.0421
100.00% 0.02% 99.98%

11 |AOL 0.6985 0.0383 0.6602
100.00% 5.48% 94.52%

12 |Candle 0.0132 0.0067 0.0065
100.00% 50.67% 49.33%

13 |Liberty One 0.1042 0.0013 0.1029
100.00% 1.26% 98.74%

14 |Spike 0.2133 0.0552 0.1580
100.00% 25.90% 74.10%

15 |Webjet 0.0935 0.0072 0.0863
100.00% 7.74% 92.26%

16 |Travel.Com 0.0409 0.0077 0.0332
100.00% 18.91% 81.09%

17 |Ecorp 0.1140 0.0183 0.0957
100.00% 16.01% 83.99%

18 {Wine Planet 0.3026 0.1403 0.1624
100.00% 46.35% 53.65%

All stocks average 100% 17.77% 82.23%

Table 6.2 above exhibits the systematic and unsystematic risk components of the
e-commerce firms in this study. It can be conjured from the total risk profile analysis

above that the value of most Australian e-commerce stocks was driven by firm-
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specific conditions and development. This explains the wide market volatility (B)
band for the positive-beta e-commerce stocks of between 0.03 and 11.95 or —1.16 to —
23.51 if the negative-beta stocks are considered (Table 6.1). The total risk or stand-
alone risk of an e-commerce stock is the sum of the market risk (systematic risk) and
the firm-specific risk (unsystematic risk). From Table 6.2, the average firm-specific or
unsystematic risk for the e-commerce stocks is 82%, while the systematic or market
risk is 18%. This relationship in terms of the stock’s total risk is depicted in Figure

6.2.

Figure 6.2 E-Commerce Stock Stand-Alone Risk Profile
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The market risk is that part of a stock security’s stand-alone risk that cannot be
eliminated by diversification while the firm-specific risk can be eliminated by proper
diversification. In a portfolio context, the portfolio stand-alone risk can be reduced
when more stocks are added to the portfolio and the portfolio standard deviation, G,
falls as a result. Almost half of the inherent riskiness or volatility of an individual
stock, oy, or the standard deviation of a one-stock portfolio can be eliminated through
proper diversification (Anderson and Leonardi 1982; Stokie 1982; Elton and Gruber
1987). From Figure 6.2, it can be concluded that some of the risk inherent in

individual e-commerce stocks can be eliminated through holding multiple stocks in a
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portfolio. If the average systematic risk of these e-commerce stocks is 18% of the
~ total stand-alone risk and cannot be eliminated, the part of the stocks that represents
diversifiable risk is 82% and a large part of this risk can be eliminated. The magnitude
of the diversifiable risk eliminated through diversification depends on the correlation
coefficient for the returns of the e-commerce stocks in the portfolio and from
Appendix 6.9 most of the e-commerce stocks are positively correlated (except My
Casino), but not perfectly so. Under such conditions, combining the stocks into
portfolios will reduce but does not eliminate risk completely. The portfolio analysis of

the e-commerce stocks will be carried out in Chapter 7.

The risk profile of the e-commerce stock is consistent with the market behaviour of
the firms, which are subject to constant changes in corporate strategies reflecting, to a
great extend, the nature of the “industry”. The market knowledge of the many firms in
this study that were involved in alliance negotiations with potentially strategic
partners (i.e. Sausage, Solution 6 and Ecorp) would influence investors’ valuation of
Internet firms. Recent studies®™ suggest a positive association between the
announcements of an alliance and the market-to-book ratios of Internet stocks. The
high unsystematic risk factor situation of the e-commerce market is compounded by
the market’s lack of a consensus on the value-drivers of e-commerce stocks, with
different value-factors such as losses (Hand 1999), message-posting volume (Wysocki

1998) and unique visitors (Bontis and Mills 2000) being suggested.

6.4 Expected Returns

The reason for the use of the mean-variance based asset pricing models to evaluate
volatility in this section is due to the absence of significant earnings or dividend data
for e-commerce firms necessary to apply the dividend-based volatility test models
consistent with those adopted by Barsky and De Long (1993) or Shiller (1981a).
Shiller’s just mentioned study also rejects the widely held view that stock prices are
determined by dividends in an efficient market, thus rendering the dividend-based
models less appropriate in this study. The CAPM is used to study the e-commerce

stock volatility in this section by comparing actual historical market e-commerce

* At the University of Rochester.
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returns with the expected returns estimated from using the model, and the results
provide a benchmark for highlighting the empirical behaviour of e-commerce stocks.
It is common knowledge that stock returns are expected to exhibit a certain degree of
volatility due to the arrival of new information about firms. The study of volatility
here is essentially to examine whether e-commerce stock returns are excessively
volatile as stock prices react to new innovations or information (i.e. fundamentals)
pertaining to the e-commerce firm or market and how this volatility will likely affect

future financial performance and hence stock return.

As investors demand a premium for bearing risk, then the higher the riskiness of a
stock, the higher the expected return has to be to induce investors to invest in or hold
the stock. The CAPM is an important tool used to analyse the relationship between
risk and rates of return, and measures the relevant riskiness of an individual stock in
terms of its contribution to the riskiness of a well-diversified portfolio. The CAPM is
used to determine the expected return of an e-commerce company using the company
specific betas in Table 6.1, with the geometric mean of 5.63 per cent (Appendix 6.3)
being used as proxy for the risk-free rate calculated from the 90-day Australian
Treasury note rates and the Australian market risk premium used ((E(R») — Ry) 1s 2.59
per cent (Appendix 6.3). The CAPM (or the Security Market Line) equation using this

data is as follows:

ER:) = Ry + B(ERn) — Ry)

E(r) = 5.63% + B{(8.22% — 5.63%)

or:  E(r) = 5.63% + Bi(2.59%)

The estimate expected returns E(r;) for the individual e-commerce firms are presented

in Table 6.3 below.
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Table 6.3 CAPM Estimated Expected Returns (geometric means),
July 1999 to June 2000

Company Expected Risk-free rate Beta Market risk
Return E(r) premium
1 [My Casino 5.71% 5.63% 0.03 2.59%
7 |Sausage Software 19.33% 5.63% 5.29 2.59%
3 |Solution 6 20.04% 5.63% 5.57 2.59%
4 |Reckon Group 13.31% 5.63% 2.96 2.59%
5 |Swish Group 16.13% 5.63% 4.05 2.59%
6 |Pocketmail 15.20% 5.63% 3.70 2.59%
7 |131.shop.com 18.07% 5.63% 4.81 2.59%
g |B2B.Net.Technology -55.25% 5.63% -23.51 2.59%
g |Coms 21 9.42% 5.63% 1.46 2.59%
10 |Etrade Australia 5.87% 5.63% 0.09 2.59%
11 |AOL 21.80% 5.63% 6.24 2.59%
12 |Candle 12.39% 5.63% 2.61 2.59%
13 |Liberty One 2.64% 5.63% -1.16 2.59%
14 |Spike Networks 25.05% 5.63% 7.50 2.59%
15 |Webjet 12.66% 5.63% 2.71 2.59%
16 |Travel.com 12.90% 5.63% 2.81 2.59%
17 |Ecorp 16.79% 5.63% 431 2.59%
18 |Wine Planet 36.58% 5.63% 11.95 2.59%

Wine Planet shows the highest expected return of the stocks estimated using the
CAPM with an E(r) of 36.58 per cent (Table 6.3). B2B.Net has a negative expected
return of —-55.25 percent due to its high negative beta of —23.51. The statistics of
B2B.Net may not be unbiased due to the extensive non-trading period (from October
1999 to February 2000) of the stock. The individual expected returns for the portfolio
range from 36.58 per cent (Wine Planet) to 2.64 per cent (Liberty One) or —=55.25 per
cent if we include B2B.Net. The average geometric expected return for these
e-commerce stocks is 9.36% (Appendix 6.8). The graphic presentation of the
relationship between risks, as measured by beta, and the CAPM estimated expected
returns for the e-commerce firms is represented by the Security Market Line (SML)

shown in Figure 6.3 below.
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Figure 6.3 ~ The E-Commerce Stock Security Market Line (geometric mean)

E-Commerce Stocks' SML —I

S0-008

40-00%

20.00%

FaWal

3400 2500 -2000  -15.00 -10M 0.p0 500  10.00 1500
20.00%
/ / 46-60%

Beta

Expected return

The CAPM is an equilibrium valuation model. It predicts that in equilibrium the
expected excess return on an e-commerce stock should depend on its beta and the
expected excess return on the market. As the excess return on the market portfolio is
constant at a particular point in time, then the e-commerce stocks would have
different expected returns only if their respective betas differ. Figure 6.3 above shows
the expected return (geometric) of the e-commerce stocks against their beta values,
from Table 6.3, on the SML. If an e-commerce stock persistently trades above the
SML, then the stock is earning supernormal return given its risk class and is also in
violation of the EMH. The excess-return chart below (Figure 6.4) suggests returns of
the e-commerce portfolio to behave randomly and does not show persistent gains
above the E(R,) of the e-commerce portfolio return on the CAPM’s security market
line of 11.22 per cent (i.e. E(r,) = 5.63% + 2.16(2.59%)). In Figure 6.3, the axis (x =
0) about the excess returns represents the SML’s expected return for the e-commerce

portfolio of 11.22 per cent.
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Figure 6.4 Excess Return Chart: E-Commerce Portfolio
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Note: x-axis at 0 = 11.22% for the e-commerce E(r,) value.

Reilly (1989) suggests that the geometric mean is appropriate for long-run
comparisons, while the arithmetic mean is more appropriate for estimating the
premium for a given year. As the CAPM is a single period measure, the following
analysis is done using the arithmetic mean. The CAPM equation and Table 6.4 below
show the estimated expected returns for the individual companies using the arithmetic
mean values for risk-free rate (5.73 per cent, see Appendix 6.3) and arithmetic market

return (9.07 per cent, see Appendix 6.3).

ER) = Rr + B(ERn) — Ry)

E(r) = 5.73% + B{9.07% — 5.73%)

or:  E(r) = 5.73% + B:«(3.34%)
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Table 6.4

July 1999 to June 2000

CAPM Estimated Expected Returns (arithmetic means),

Expected Risk-free rate Beta Market risk
E-Commerce Firm Return E(R) premium
1 [My Casino 5.83% 5.73% 0.03 3.34%
5 |Sausage Software 23.39% 5.73% 5.29 3.34%
3 |Solution 6 24.32% 5.73% 5.57 3.34%
4 |Reckon Group 15.63% 5.73% 2.96 3.34%
5 [Swish Group 19.27% 5.73% 4.05 3.34%
6 |Pocketmail 18.07% 5.73% 3.70 3.34%
7 (131.shop.com 21.78% 5.73% 4.81 3.34%
g |B2B.Net.Technology -72.78% 5.73% -23.51 3.34%
g |Coms 21 10.61% 5.73% 1.46 3.34%
10 |Etrade Australia 6.04% 5.73% 0.09 3.34%
11 |AOL 26.58% 5.73% 6.24 3.34%
12 |Candle 14.45% 5.73% 2.61 3.34%
13 |Liberty One 1.87% 5.73% -1.16 3.34%
14 |Spike Networks 30.77% 5.73% 7.50 3.34%
15 |Webjet 14.79% 5.73% 2.71 3.34%
16 |Travel.com 15.11% 5.73% 2.81 3.34%
17 |Ecorp 20.13% 5.73% 4.31 3.34%
18 |Wine Planet 45.64% 5.73% 11.95 3.34%

When arithmetic mean values are used to calculate the CAPM expected return of the

firms (Table 6.4), the same firms, Wine Planet and B2B.Net show the highest and

lowest stock returns, respectively, as when the geometric mean values were used.

However, the values of the respective returns, 45.64 per cent and ~72.78 per cent, are

more extreme compared to those calculated using the geometric mean values. The

arithmetic average return of the stock is 13.42 percent (Appendix 6.8), which is

relatively higher than the geometric average return of 9.61 per cent. The SML of the

e-commerce stocks is depicted in Figure 6.5 below.
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Figure 6.5 The E-Commerce Security Market Line (arithmetic mean)
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Figure 6.6 CAPM Expected Returns: Geometric vs Arithmetic Means
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From Figure 6.6, the CAPM arithmetic expected returns for the e-commerce firms are
more volatile than the geometric expected returns. The volatility of returns of the
e-commerce stocks is high relative to the market as shown previously in Figure 6.1,
thus the geometric mean is preferred in our analysis in this study to minimise the

effects of extreme fluctuations in the data and also to take into consideration the fact
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that monthly data are used in this study which constitute a multi-period investment

horizon, which is more appropriate in the context of e-commerce stock investment as

discussed earlier.

6.5 Expected/Actual Returns versus Market Return

The geometric mean of the monthly market returns for the S&P/ASX 200 Index in the

period July 1999 to June 2000 is 0.91 per cent per month (Appendix 6.2) or

annualized at 10.96 per cent. The following Table 6.5 provides a comparison of the

individual stock returns with their expected returns (calculated using the CAPM from

Table 6.3) and the market return.

Table 6.5

Comparison between Firm’s Expected Return, Actual Return and

Market Return (geometric means), July 1999 to June 2000

Company CAPM Expected Actual Market Overvalued/
E-Commerce Firm Return E(R) Co. Return* Return** | Undervalued

1 |My Casino 5.71% 179.97% 10.96%| Overvalued
2 [Sausage Software 19.33% 13.52% 10.96%| Undervalued
3 |Solution 6 20.04% -71.39% 10.96%| Undervalued
4 |Reckon Group 13.31% -74.64% 10.96%| Undervalued
5 |Swish Group 16.13% -19.24% 10.96%| Undervalued
6 |Pocketmail 15.20% 41.24% 10.96%| Overvalued
7 [131.shop.com 18.07% -223.48% 10.96%| Undervalued
g8 |B2B.Net.Technology -55.25% 315.79% 10.96%| Overvalued
9 [Coms 21 9.42% -112.02% 10.96%| Undervalued
10 |Etrade Australia 5.87% -115.12% 10.96%| Undervalued
11 |AOL 21.80% 168.49% 10.96%| Overvalued
12 |Candle 12.39% 6.86% 10.96%| Undervalued
13 [Liberty One 2.64% -121.08% 10.96%| Undervalued
14 |Spike Networks 25.05% -35.75% 10.96%| Undervalued
15 [Webjet 12.66% 43.51% 10.96%| Qvervalued
16 |Travel.com 12.90% -42.59%|  10.96%| Undervalued
17 |Ecorp 16.79% -6.79% 10.96%| Undervalued
18 |Wine Planet 36.58% 73.91% 10.96%|  Overvalued

Average return 11.59% 4.73% 10.96%

* .
Geometric mean.

** Geometric mean, annualised.
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From Table 6.5, 8 out of the 18 stocks analysed (or 44 per cent of the total) show a
positive return in the study period from July 1999 to June 2000. Out of the 8 stocks
with positive return, 7 outperformed the market return of 10.96 per cent; with B2B.Net
having the highest return in the period of 315.79 per cent, which is an excess return of
304.83 per cent over the market return for the period. Sausage outperformed the
market by only 2.56 per cent being the smallest of the stocks with excess return and
Candle being the only stock from the positive-return group with a below-market
performance of 6.86 per cent. The remaining stocks (46 per cent) in the portfolio had
negative returns with 131.Shop, having the largest negative return of ~223.48 per cent.
The individual returns in the portfolio ranges from +315.79 to —223.48 per cent or a
spread of 539.27 per cent suggesting the high degree of volatility of e-commerce
stock returns vis-a-vis the market return (market spread equals 12.98 per cent,
Appendix 6.2). This implies that the geometric mean would be more appropriate for
estimating e-commerce stock returns, as it is less sensitive to extreme values than the

arithmetic mean.

The average actual e-commerce portfolio return of 4.73 per cent under-performed the
market return of 10.96% in the study period (Table 6.5). In the study period, the
actual market performance of 10.96 per cent, in comparison to the 11.59% average of
the estimated CAPM expected returns for all the firms, would represent an
undervaluation of the e-commerce portfolio by the market from an ex-post

perspective (statistics from Table 6.5).
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Figure 6.7 Individual Stock’s Actual Return vs. CAPM Expected Return,
July 1999 to June 2000
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Six (6) of the eighteen (18) stocks (33 per cent) in Table 6.5 are overvalued by the
market relative to their CAPM expected returns. Figure 6.7 above depicts the two
types of return for each of the eighteen e-commerce firms (shown on the x-axis) and
also highlights the volatility of each firm’s actual return to their respective CAPM
expected return, E(R). B2B.Net is the highest overvalued stock, 370% above its E(R),
while Pocketmail is the least overvalued at 26% above its expected return. The most
undervalued stock is 131.Shop. An overview of the mispricing between the actual
returns and CAPM based expected returns on a sector basis, using geometric mean
data, is presented as follows (the number of stocks is indicated in bracket for each

sector).

Casino & gaming (1) Overvalued
Computer & office services 3) Undervalued
Diversified media (1) Undervalued
Equipment & services 2) Mixed
Health & medical services €] Overvalued
High technology (1) Undervalued
Misc. financial services €] Undervalued
Miscellaneous services (2) Mixed
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Other telecommunications (2) Undervalued

Retail/retail investment 4) Mixed

Table 6.6 Comparison between Firm’s Expected Return, Actual Return and
Market Return (arithmetic means), July 1999 to June 2000

Company CAPM Expected Actual Market Overvalued/

Return E(R) Co. Return* | Return** | Undervalued

1 |My Casino 5.83% 288.85% 23.32%  Overvalued
2 |Sausage Software 23.39% 62.11% 23.32%|  Overvalued
3 |Solution 6 24.32% 76.14% 23.32%|  Overvalued
4 |Reckon Group 15.63% -52.37% 23.32%| Undervalued
5 |Swish Group 19.27% 8.61% 23.32%| Undervalued
6 |Pocketmail 18.07% 826.00% 23.32%| Overvalued
7 {131.shop.com 21.78% -146.71% 23.32%| Undervalued
g |B2B.Net.Technology -72.78% 2711.43% 23.32%|  Overvalued
9 |Coms 21 10.61% -92.62% 23.32%| Undervalued
10 |Etrade Australia 6.04% -92.74% 23.32%| Undervalued
11 |AOL 26.58% 401.70% 23.32%| Overvalued
12 |Candle 14.45% 13.87% 23.32%| Undervalued
13 |Liberty One 1.87% -66.19% 23.32%| Undervalued
14 |Spike Networks 30.77% -35.75% 23.32%| Undervalued
15 |Webjet 14.79% 99.52% 23.32%| QOvervalued
16 | Travel.com 15.11% -9.10% 23.32%| Undervalued
17 |Ecorp 20.13% 47.89% 23.32%| Overvalued
18 |Wine Planet 45.64% 297.00% 23.32%| Overvalued

* Arithmetic mean.
** Arithmetic mean and annualised.

Table 6.6 compares the CAPM expected returns and actual returns of the stocks with
market returns in the study period using the arithmetic means. Eleven out of the 18
stocks analysed (or 61 per cent) show positive returns and out of these 11 positive-
return stocks, 9 outperformed the market return of 23.32 per cent, with B2B.Net
having the highest return in the period of 2711.43 per cent, an excess return of
2688.11 per cent over the market in the period. Ecorp outperformed the market by the
lowest margin of 24.57 per cent, whilst, Candle and Swish are the only positive-return
stocks in the portfolio with below-market performance. Seven stocks or 39 per cent of
the portfolio have negative returns and 131.Shop with —146.71 per cent, has the
largest negative return. The individual stock returns in the portfolio ranges from

+2711.43 to —146.71 per cent or a spread of 2858.14 per cent confirming the high
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degree of sensitivity to the extreme values of the stock returns when arithmetic mean

is used instead of the geometric mean.

Table 6.6 shows that 50% of the stocks (9 stocks) were overvalued in the study
period. An overview of the mispricing between the actual returns and CAPM based
expected returns on a sector basis, using arithmetic mean data, is presented as follows

(the number of stocks is indicated in bracket for each sector):

Casino & gaming (1) Overvalued
Computer & office services (3) Mixed
Diversified media (1) Undervalued
Equipment & services (2) Mixed
Health & medical services (1) Overvalued
High technology (1) Undervalued
Misc. financial services (1) Undervalued
Miscellaneous services (2) Mixed
Other telecommunications (2) Undervalued
Retail/retail investment 4) Mixed

6.6 Sector Returns

This section measures the average sector beta for the sectors studied. The sector beta
is the average beta of all the e-commerce companies which are in the type of industry
being measured. Tables 6.7 and 6.8 document the trade-off between risk and actual
return for different sectors of the e-commerce stocks in the study period from July
1999 through June 2000. The e-commerce stocks were selected from a cross section
of industries and Table 6.7 below presents the comparative betas, average returns and
standard deviations. Excluding the stocks with extended non-trading periods (i.e. My
Casino, Pocketmail and B2B.Net), the sector with the highest average39 beta is the
Retail/Retail Investment sector with 5.45 indicating the highest volatility of return vis-
a-vis market. Etrade, the only stock represented in the Miscellaneous Financial

Services sector had a beta of 0.09, which was the lowest making it the least volatile

¥ Arithmetic average.
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compared to the market. The Miscellaneous Financial Services sector also had the one
of the lowest standard deviations (19.57%) among all sectors. The Miscellaneous
Services sector had the highest average return of 87.68 per cent, while the Equipment

& Services sector had the lowest with —223.48 per cent (i.e. excluding Pocketmail).
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Table 6.7 Sector Actual Returns and Volatility

Beta Return* Std Dev.**  Total Risk
Casino & Gaming
My Casino 0.03 179.97% 59.59% 0.3807
Computer & Office Services
Sausage Software 5.29 13.52% 28.58% 0.0851
Solution 6 5.57 -7.39% 38.43% 0.1536
Reckon Group 2.96 -74.64% 19.54% 0.0407
Average 4.61 -22.84% 28.85% 0.0931
Diversified Media
Swish Group 4.05 -19.24% 22.55% 0.0537
Equipment & Services
Pocketmail 3.7 41.24% 296.52% 9.1559
131.shop.com 481 -223.48% 24.06% 0.0598
Average 4.26 -91.12% 160.29% 4.6079
Health & Medical Services
B2B Net Technology -23.51 315.79% 801.31% 65.7650
High Technology
Coms 21 1.46 -112.02% 19.22% 0.0401
Miscellaneous Financial Services
Etrade Australia 0.09 -115.12% 19.57% 0.0421
Miscellaneous Services
Aussie On Line 6.24 168.49% 82.44% 0.6985
Candle 2.67 6.86% 11.25% 0.0132
Average 4.46 87.68% 46.85% 0.3559
Other Telecommunications
Liberty One -1.16  -121.08% 31.17% 0.1042
Spike Networks 7.5 -35.75% 45.45% 0.2133
Average 3.17 -78.42% 38.31% 0.1588
Retail/Retail Investment
Webijet 2.71 43.51% 29.67% 0.0935
Travel.com 2.81 -42.59% 67.28% 0.0409
Ecorp 4.31 -6.79% 33.03% 0.114
Wine Planet 11.95 73.91% 56.22% 0.3026
Average 5.45 17.01% 46.55% 0.1378

*Geometric mean.
**Sample standard deviation.
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The ranking order for all the sectors in terms of market volatility (B) with the

corresponding average return and standard deviation is presented in Table 6.8 below.

Table 6.8 Relative Market Volatility of Sectors and Trade-off Between Risk*
and Actual Return
Sector Beta Return Std. Dev.
1 |Retail/Retail Investment 5.45 17.01% 46.55%
2 |Computer & Office Services 4.61 -22.84% 28.85%
3 |Miscellaneous Services 4.46 87.68% 46.85%
4 |Equipment & Services 4.26 -91.12% 160.29%
5 |Diversified Media 4.05 -19.24% 22.55%
6 |Other Telecommunications 3.17 -78.42% 38.31%
7 |High Technology 1.46| -112.02% 19.22%
8 |Miscellaneous Financial Services 0.09] -115.12% 19.57%
9 [Casino & Gaming 0.03 179.97% 59.59%
10 |Health & Medical Services -23.51 315.79% 801.31%

*Ranked in order of beta.

Table 6.8 shows that the e-commerce sectors had mixed returns and return volatility
measured against the market and represented by beta, is generally higher for most
sectors with the exception of Miscellaneous Financial Services (8 = 0.09) and Casino
& Gaming (B = 0.03). This indicates that the majority of e-commerce stock returns
were more volatile than the market return in the study period. The Health & Medical
Services sector had the highest return of 315 per cent and a negative beta of —23.51,
whilst, Casino & Gaming sector had the second highest return but one of the lowest
betas. Conversely, Retail/Retail Investment had the highest beta (i.e. 5.45) and a low
return. From the perspective of risk-return relationship, the risk and return trade-off

stated in Section 6.4 appears not to hold in these sample stocks in the study period.

The inconsistency in the risk—return relationship of the e-commerce sector (actual
returns with sector betas), highlights the lack of correlation in price movements
between the e-commerce stocks and market due to the high unsystematic risk element

in the e-commerce sector, as shown in Figure 6.8 below.
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Figure 6.8 Beta: Actual Return by Sector
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Note: Scale for beta on right y-axis.

The above analyses confirm the general systematic risk level of the e-commerce
stocks and that they move predominantly in a volatility sphere of their own, relatively
independent of the market. Under the EMH conditions, the returns for the
e-commerce stocks suggests these stocks did not reflect their fundamental value (V)
during the study period resulting in returns that do not reflect the risk/return
relationship and could be explained by the e-commerce stock attempting to adjust to
market fundamentals. This situation implies that e-commerce prices (P were
generally above their fundamental value (P, > V)), due to the activities of irrational
traders or noise trading and were adjusting towards V, during the study period to

reflect fundamentals.

6.7 Covariance Analysis

From Appendix 6.9, which shows the covariances for the e-commerce stock returns,
B2B.Net has the highest variance of 54.8570 indicating it has the riskiest or most
volatile returns of all stocks in the period, and the stock with the smallest risk is
Candle with a variance of 0.0111. The high variance of B2B.Net is consistent with its

high beta of —23.51 calculated using the market model.
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With the exception of My Casino, which consistently registers a negative covariance
against all the other stocks in the portfolio, the remaining e-commerce stocks display
predominant positive covariance with each other. Of the 18 individual e-commerce
stocks, the covariance ratios between them vary from —1.02 (AOL-Candle) to 1.37
(AOL-Pocketmail) and show a 90% low or negative (below 0.20) cross-sectional
correlation. Sixty-five per cent of the ratios are positively correlated below 0.1000
(10%). This suggests that the behaviour of e-commerce stock returns is largely
consistent or similar in characteristics among the stocks in the portfolio, albeit with a
weaker correlation. The higher correlation of the e-commerce stocks is not surprising
as the stocks contain much idiosyncratic noise and react rather uniformly to

e-commerce-specific information.

In Appendix 6.10, which analyses the covariances of the stock prices, Solution 6
shows the highest covariance of 15.1919 and hence the highest price volatility or risk.
The stock with the lowest covariance i1s Coms21 with 0.0042. The price covariance
levels of the stocks appear to suggest consistency in price movements indicating

similar price behaviour for the e-commerce stocks in the market during the period.

6.8 Correlation Coefficients

The analysis of the correlation coefficients of the e-commerce stock returns and
prices, in Appendixes 6.9 and 6.10, seems to support and confirm the general returns
and price behaviour of the stocks in the covariance study in Section 5.6. As the
correlation coefficient measures the degree of association between two variables, it is
a unit-free measure of the strength and the direction of the linear relationship between
each pair of the e-commerce stocks. This is a more widely used and better measure
than the covariance because the size of the correlation coefficient is not influenced by
the values of the observations. For both returns and prices, the correlation coefficients
of the e-commerce stocks, except for My Casino, show a consistently positive
relationship between each other indicating a high level of association and volatility

characteristics between the stocks.
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The limitations of risky arbitrage (Cuthbertson 1997) may be insufficient to curb
overpricing (or underpricing) of e-commerce stocks relative to fundamentals when
there are a substantial number of noise traders in the market following the herd
mentality (or group behaviour) and ignoring economic fundamentals. In order for this
to happen, the noise traders must move in unison (Shiller 1989; Shieifer and Summers
1990) to be in a position to influence market prices, as is evident from the highly
positive covariance and correlation across the e-commerce firms in the analyses

above.

6.9 Portfolio Return versus Market Return

A portfolio is a collection of stocks (or securities) held by some economic entity or
grouped together for some specific purpose. Forming portfolios through combining
the e-commerce stocks and analysing their portfolio behaviour to uncover the
systematic characteristics can largely attenuate the idiosyncratic noise. The purpose of
portfolio analysis in this section is to test the volatility of returns of a portfolio of
e-commerce stocks across several sectors against the general market returns. This will
provide an indication and benchmark for the volatility of the e-commerce stock
relative to the general market, whether they are more volatile or otherwise and if
more, how much more volatile are they? The expected return of the e-commerce
portfolio, F(R,) and the standard deviation of the portfolio o,, will be calculated and
compared with expected return (E(R,)) and the standard deviation o, for market
returns. Figure 6.9 below highlights the difference between the monthly e-commerce

portfolio and market returns in the study period.
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Figure 6.9  E-Commerce and Market Returns, July 1999 to June 2000
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The e-commerce portfolio consists of the eighteen sample e-commerce stocks of this
study, while the comparative monthly means and standard deviations (Appendixes 6.4

and 6.5) between the market and portfolio returns are presented in Table 6.9 below.

Table 6.9 Market versus Portfolio Monthly Return and Volatility,
July 1999 to June 2000

Market Portfolio
Mean Return 0.91% 10.56%
Standard Deviation 3.13% 49.82%

In analyzing the volatility of returns of the e-commerce stock portfolio relative to the
market, the figures in Table 6.9 imply that the e-commerce stock volatility suggests
investors are uncertain about the future, especially about future earnings. The
e-commerce portfolio’s standard deviation is 16 times higher than the market standard
deviation indicating a much higher degree of volatility in the e-commerce stock
portfolio return compared to the market return. Consistent with the risk and return
tradeoff, the average return of the e-commerce stock portfolio is approximately 12

times higher than the market return in the study period.

193



The e-commerce portfolio beta of 2.16 (Appendix 6.7) suggests, on average, that there
is a higher degree of volatility against market returns, but it is significantly lower than
most of the individual betas of the e-commerce stocks in the portfolio. This result
supports the theory that portfolio risk is lower than risk attached to a single stock and
a substantial degree of the riskiness inherent in an individual stock can be eliminated
if the stock is held in a portfolio, albeit one consisting of only e-commerce related
stocks in diverse sectors in this instance. This portfolio risk may be further reduced if
more stocks such as those in the old economy blue-chips are included in the portfolio,
as blue chips stocks would generally have relatively lower betas compared to the
highly volatile e-commerce stocks and while adding more stocks lowers portfolio
risk.*’ Essentially, when partially correlated stocks are added to a portfolio, the
riskiness of a portfolio will decline as the number of stocks in the portfolio increases.
The extent to which adding stocks to a portfolio reduces its risk depends on the degree
of correlation among the stocks. Portfolio selection may also be viewed in terms of
identification of mispriced stocks that can be selected to increase portfolio returns
while still maintaining an acceptable level of portfolio diversification. Even in a well-
diversified portfolio, some risk still remains and this part of a stock’s risk which
cannot be diversified is called market risk. The study of optimal portfolio selection in

relation to e-commerce stock characteristics will be conducted in Chapter 7.

The estimated portfolio expected return, E(R)), is 11.39% using the CAPM calculated

as follows:
E(rp) = 5.63% + 2.16(2.59%)
E(r,) = 11.22%

This figure is between the geometric average return of 9.61% and the arithmetic

average return of 20.68%.

* Half of the riskiness inherent in an average individual stock can be eliminated if the stock is held in a
well-diversified portfolio, which is one containing 40 or more stocks (Brigham and Houston 2000).
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6.10 Efficient Market Hypothesis

The EMH predicts that share prices fairly reflect all information that has been fully
revealed to the market and that stock price only moves in response to new information
that, by definition, is unpredictable and should behave in a random manner. The
prices of stocks are affected by investor perception and interpretation of conditions
pertaining to the firm, industry and economy and such conditions are contained in a
continuous stream of new information about investments concerning new
technologies and new market opportunities. According to Cuthbertson (1997) the
mainstream concepts, issues and methods in financial economics are based on the
theory of efficient market (see for Section 2.5.1) and in this thesis, an original

proposition of an efficient market is assumed.

For the e-commerce market analysed in this study, the three significant and pervasive
factors that contain such information about e-commerce equity investment
opportunities are reflected in the NASDAQ composite index (NAS), consumer
confidence (CC) and foreign exchange strength (FE). The risk arises that new
information may be left out of past information or that the pervasive factors, which
influence e-commerce sector returns may change over time due to the fast changing
technological and business environment of the virtual economy. Such a situation

would result in systematic errors if future risk were to be deduced from past risk.

The three different forms of the EMH: weak, semi-strong and strong forms of market
efficiency are normally tested in finance using regression and volatility based
methods. The volatility test for EMH involves plotting the expected return of the
e-commerce portfolio against its beta value on the SML with all actual returns to be
distributed randomly around the line. Following the practice for testing market
efficiency in the literature, asymptotic analysis can be used to test for the efficient
market hypothesis (EMH) that information observable to the market prior to month ¢
should not help to predict the return during the month ¢ for the e-commerce sector
return. If we use past information on y (representing e-commerce stock return in this

study), the EMH is stated as (Wooldridge 2000):
E(y, I}’t-I,}’t-Z,---) = E(y,) (6.1)
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If equation (6.1) is false, then past information can be used to predict the current
return and under EMH conditions arbitragers will take advantage of such investment
opportunities and the market will quickly move back into equilibrium again. The

following AR(1) model is used as the alternative model to test equation (6.1):

Yo =0 + By + W (6.2)

where the error p, has a zero expected value, given all past values of y:

E(M[lyt_],yt-z,...) = 0 (6.3)

The combined equations (6.2) and (6.3) imply that when the y lagged one period has
been controlled for, no further lags of y affect the expected value of y, and the

relationship is considered to be linear:

E(leYt-I;Yt-Z,-v-) =E()’|yt-1) =a + Byt-l

The null hypothesis is stated as Hy: § = 0 against Hi: 8 = 0 and under the null
hypothesis, stock returns are serially uncorrelated. This regression tests the weak form
informational efficiency of the EMH by examining the autocorrelation coefficients
between return, and return,.; to see if they are non-zero. If Hy is not rejected, the
inference is to confirm the weak form efficiency. The EMH does not specify the
horizon over which return should be calculated and the period tested is the study

period from July 1999 to June 2000.

Initially the weak form of the EMH is tested for market returns and the monthly
returns of the S&P/ASX 200 in the study period are used as the proxy for the market.
The average monthly return over the study period was 0.96% with the highest
monthly return being 7.47% in June 2000 and the lowest of —2.40% in September
1999. The estimated AR(1) model (used in Appendix 6.15) is as follows with the

t-statistics in parenthesis:
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return, = 0.0093 + 0.0471return,,
(0.9586)  (0.1161)

(n = 12, df = 10, R> = 0.0013).

The ¢-statistic for B coefficient on return,; is 0.1161, and the Hy: 8 = O cannot be
rejected against the two-sided alternative, at the 10% significance level with critical
value 1.812. This estimate suggests that there is positive correlation (8 = +0.0471) in

the S&P/ASX from one month to the next but not strong enough to reject the efficient

markets hypothesis.

The estimates for the weak form of the EMH test by sector are summarised in Table

6.10 (see Appendix 6.15 for details) below.
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Table 6.10  Summary of Results for Efficient Market Hypothesis Tests

return
Sector/return, a B R?

Casino & gaming 0.3080 -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
t-statistic 0.1055 0.2625
Equipment & services 0.3048 -0.1128 0.0126
t-statistic 0.6745 -0.3579
Health & medical services 2.5156 -0.1135 0.0129
t-statistic 1.0342 -0.3614
High Technology -0.0842 -0.1091 0.0121
t-statistic -1.3801 -0.3505
Miscellaneous financial services -0.1039 -0.3255 0.1079
t-statistic -1.7035 -1.0998
Miscellaneous services 0.1416 0.2634 0.0621
t-statistic 1.1165 0.8137
Other Telecommunications 0.0257 0.0573 0.0032
t-statistic 0.3802 0.1800
Retail/retail investments 0.0599 0.1551 0.0169
t-statistic 0.7788 0.4149
Portfolio 0.1658 0.1578 0.0250
t-statistic 1.0487 0.5061

From Table 6.10, the null hypothesis Hy: 8 = 0 cannot be rejected against the two-
sided alternative, at the 10% significance level (critical value = 1.812) for the all
sectors implying that the efficient markets hypothesis prevails. 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.
When informational efficiency does hold, the response to new information is
manifested by an immediate change in price and hence information at time ¢ cannot be
used to help predict future returns of the e-commerce stocks. Nevertheless, the low R
associated with the efficiency tests should also be noted. The weak form efficiency is
consistent for both the market return and the returns of the various e-commerce
sectors tested. So if e-commerce stocks respond to new information immediately and
each piece of new information is independent of previous information, then changes

in their prices do follow the random walk and each change or innovation is
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independent of all previous changes. This characteristic can be reconciled with the
dynamic nature of Internet development that is constantly changing as the virtual
market evolves to incorporate new technologies, ideas and business models. Any
piece of past information would be rendered irrelevant or obsolete, whilst new
information is rapidly factored into the stock price by investors. These results are
consistent with Praetz’s (1969) Australian study on autocorrelations of returns that
found some evidence of serial dependence. However, he concluded that the
dependence was insufficient to earn abnormal profits and was therefore not able to

reject the random walk hypothesis.

These results do seem to be partially consistent with French and Roll’s (1986) finding
that returns (daily as opposed to monthly in their study) of individual securities have
slightly negative autocorrelation. The estimates in Table 6.10 suggest that the sectors
CG, ES, HMS, HT, and MFS have a negative correlation in their values (y, and y..1)
from one month to the next but it is not strong enough to reject the efficient markets
hypothesis. The reasons for the difference could be due to the diversity of stocks and
the use of daily return in the French and Roll’s study. The sectors COS, DM, MS, OT,
RRI and the e-commerce portfolio all have a positive correlation in their values from
one month to the next and, also, are not strong enough to reject the null hypothesis.
The returns of individual securities, especially from a diverse cross-section of
industries with little homogeneity, are likely to have statistically insignificant

autocorrelation (Campbell, Lo and MacKinlay 1997).

The EMH tests show that the markets pertaining to e-commerce stocks are efficient
and prices do react instantaneously to new information. Fundamental analysis would

be the trading strategy to follow for e-commerce stock investment to earn profits.

6.11 Conclusion

There is no certainty that history will repeat itself, however the returns of e-commerce
stocks observed in the past can provide a valuable foundation for estimating
e-commerce returns in the future. Similarly, the standard deviations of past returns

provide useful insights into the risk profile of e-commerce stocks in different sectors.

199



The risk-return relationship profile of the individual e-commerce stocks in the study
period is such that when analysing the risk and actual return relationship, the volatility
(0) band is between 11 per cent and 800 per cent, while, actual return variability is
between —224 per cent and 316 per cent (Appendixes 6.11 and 6.12). The bands are
significantly reduced when the irregularly traded stocks are excluded from the group
giving 11 percent to 83 per cent (volatility) and —224 per cent to 44 per cent (actual
returns), respectively. The volatility range of the e-commerce stocks is broad
compared to the variation of monthly stock return for the US between the 1857-1987
period of 2 to 20% (Schwert 1989). The excessive volatility against market return of
the e-commerce stock returns can be explained by the high level of unsystematic risk
element (low R®) in the stocks as discovered in the regression analyses using the
market model. This implies a low compliance of e-commerce returns to the market
return in terms of their prices reflecting similar economic fundamentals. It is highly
questionable that information is used consistently and therefore rationally and whether
there is a lack of agreement (or general understanding) on the economic fundamentals
that determine e-commerce valuation. This may be interpreted as a strong presence of

event effects in e-commerce stock prices in the market.

The one-period autocorrelation coefficient of returns analysis for the e-commerce
stocks conducted in this chapter provides inferences about the validity of the EMH.
These regression analyses indicate that for e-commerce stock returns their ex-post real
returns and excess returns are unpredictable and thus confirm the random walk

hypothesis in relationship to these stocks.

The relationship between risk and expected return, calculated using the CAPM, shows
that the estimated expected returns E(R)s, are between the —54 per cent and 37 per
cent range (Appendixes 6.13, 6.14) indicating a significant reduction in the variation
of expected return, compared to actual return, for the same risk level. By excluding
the irregularly traded stocks, the band is further reduced to between 2 per cent to 25
per cent. Thus, the use of CAPM to estimate e-commerce expected return seems to
substantially homogenise their stock returns by evening out extreme values prevalent
in the actual returns and effectively narrowing the band of fluctuations. This is the

result of several factors: the dominance of traditional stocks (value compared to
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growth stocks) in the Australian market indices thus giving a relatively lower market
return (R,); and the resulting small market risk premium, (Rm — Ry), which causes the
e-commerce risk component of the CAPM, B, com(Rn — Ry), to be substantially lower.
The Dow Jones, which includes the high-capitalised Microsoft, Intel and other high
technology stocks in its index or the NASDAQ composite index, would be more
representative of the new economy. This situation further deteriorates the capability of
the CAPM in valuing Australian e-commerce stocks. The violation of the EMH can
be determined from the persistence of supernormal return in a stock for a given risk
class using the CAPM. However, this violation of the EMH is determined under the
assumptions that the CAPM is the “true model” (Cuthbertson 1997) of asset pricing
and the joint hypotheses that investors are rational and that they all use the same

equilibrium model, being the true model, for valuation.

The above discussions allude to the limitations of the CAPM as the true model for e-
commerce stock valuation. This justifies the need for the improved AEMM model for

determining the movement in e-commerce stock price.

At this stage, it would be premature to conclude whether e-commerce stock returns
are mean reverting, that is higher returns are followed by lower returns in the future,
due to the short study period (12 months). Fama and French’s (1988a) univariate test
finds evidence of mean reversion in stock returns by considering return horizons from
one to ten years and found little or no autocorrelation, except for holding periods of
between 2 and 7 years for which beta is less than 0 with the peak at holding period of
5 years when beta equals —0.5. Under such circumstances, it may not be meaningful at
this stage to conduct a mean reverting study given the literature on the need for a

longer investment horizon.

In a portfolio context, it may not be realistic to remove irregularly traded stocks from
our analysis as trading suspension is one of the characteristics of listed e-commerce
stocks in a very much evolving “industry” where there is still intense negotiations and
storming and forming activities®' to strike strategic alliances and test new business

models. These corporate manoeuvres and market trials are expected to persist and a

*' The recent on again/off again deal between Telstra and Pacific Century Cyberworks is a case in
point.
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higher incident of trading suspensions for e-commerce stocks on the stock exchange is

perhaps regular and should be addressed in model development.

From the covariance and correlation studies, the e-commerce stocks do covary and
this reflects the fact that e-commerce firms tend to have similar characteristics or
properties being subject to the same market conditions of Internet development. The
e-commerce stock return movements in the study period supposedly reflect changes in
investor perceptions of their intrinsic value due to shifts in economic conditions
affecting the e-commerce market. The period July 1999 through June 2000 was a
period in which investors were captivated and disappointed by e-commerce stocks.
The second half of 1999 saw the continued market embrace of e-commerce stocks
until the April 2000 price decline. Though July 1999 to June 2000 is, theoretically, an
ideal study period considering the multitude of events happening within the period
that could or would affect e-commerce stock valuation; the extremity of the events
may contribute significantly to volatility. It is because of these circumstances that we
need to be discreet in our use of the information on volatility for value estimation. The
fact that e-commerce firms are subject to a relatively high level of unsystematic risk
suggests that e-commerce sector return may react more aggressively to idiosyncratic

economic factors than the traditional factors identified in other empirical studies.
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Chapter 7. Portfolios and Financial Planning

7.1 Introduction

In Chapters 1 and 2, it was stated that the results of the AEMM valuation model
would be used for portfolio choice analysis. The purpose is to use the static AEMM
model results (see Section 5.2.2) to develop a portfolio choice profile for the e-
commerce sector in Australia. This analysis will provide information about the
plausibility and usefulness of the developed model in this thesis. A comparison will
also be made between the portolfio choice results of the model with those based on
historical data. The portfolio optimisation problem is to determine what proportion of
the portfolio should be allocated to each type of asset so that the amount of expected
return and the level of risk match the investor’s objectives. The assumption in this
analysis is that investors are risk averse and their main objective is to minimise risk in

their portfolio selection.

Therefore, portfolio theory is an approach developed for the selection of risky assets.
As an investor, the typical approach in equity investment is to hold a balanced
portfolio of different stocks to provide some expected return (also known as
diversification). The theory assumes investors choose between alternative portfolios
on the basis of the expected return and risk of that return. It assumes that: the investor
is risk averse; selects investment opportunities in terms of a probability distribution
defined by expected return and risk (the mean-variance paradigm discussed in Section
7.2); behaves rationally; has an expected utility of increasing expected return and
decreasing risk; and the capital market is perfect. In the evaluation of a mean-
variance efficient portfolio, a risk-based pricing model offers a powerful insight
(Pastor and Stambaugh 2000). Pastor and Stambaugh, in the context of the Sharpe-
Lintner CAPM, the three-factor model of Fama and French (1993) and the
characteristic-based model of Daniel and Titman (1997), find that models with
fundamentally different expressions about economic determinants of expected returns
often reach similar portfolio choices, in a market situation where mispricing

uncertainty and share trading margin requirements are prevalent.
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The intention in this chapter is to utilise the expected returns estimated by the AEMM
for portfolio choice analysis (Section 7.3.1) and to compare the results with that
generated using historical data in a two-asset portfolio choice context (Section 7.3.2).
Different portfolio selection models with different characteristics are also used to test
and compare the e-commerce portfolio results obtained in this research, to accentuate
their investment quality in respect to portfolio choice. An analysis based on the classic
capital asset pricing model (Section 7.5) is conducted to highlight the theoretical
underpinnings of the model in a portfolio context for e-commerce sectors using
historical data. This analysis also provides an opportunity to evaluate the CAPM as an
appropriate model for valuation of e-commerce stock from a portfolio investment
perspective. The other portfolio selection model used in this study to test e-commerce
stock portfolio characteristics 1s the Sharpe’s Diagonal Model (Thompson and Thore
1992) in Section 7.6. In Section 7.2, an overview on the development of the portfolio
theory is presented emphasising the original Markowitz’s (1952, 1959) mean-variance
approach to portfolio selection and the CAPM, developed by Sharpe (1964) and

Lintner (1965b), which captures economy-wide implications.

This analysis done in this chapter is in the context of the Australian market. The
market portfolio if one is to carry it to the extreme should include all real and
financial assets, which is realistically unobservable. The Australian e-commerce
sector, being a small and at a nascent stage of development, is considered to have
limited global impact. This precludes the use of a global market index in the
simulation models and also avoids the difficulty of estimating a global riskfree rate
(rp). The simulation models developed were used to test the portfolio characteristics
vis-a-vis e-commerce stock returns for the Australian market. From the data available
on the e-commerce stocks analysed in this research, an attempt is made to construct
an efficient e-commerce stock portfolio reflecting the past variability (July 1999 to
June 2000) of returns, based on the assumption that the risk profile of these stocks
remains unchanged over time, or at least over the short term. It would be possible to
extrapolate future risk from historic risk if the underlying probabilistic structure of
these stocks remains unaltered (Thompson and Thor 1992). Generally, where
historical measures are used as a proxy for expected future returns, a longer time

series may be a better indicator. Fama and French (1988a) and others found that long
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horizon returns (i.e. over several years) are more forecastable than short horizon
(i.e. over a year or a month). Therefore, there are limitations on the results of this

study that must be considered when the results are used for extrapolation.

7.2 Portfolio Theory and E-Commerce Stocks

The number and trade of e-commerce stocks continue to increase in the market place
with the proliferation of e-commerce. Fund managers who include e-commerce stocks
in their portfolios would seek to minimise risk for any given level of return. It is
therefore imperative that we study the appropriate investment proportion of
e-commerce stock in a portfolio given their risk profile evaluated in Chapter 6. The
implications drawn from the portfolio selection analysis would also provide an
indication of the investment trend for e-commerce stocks from a market perspective.
This in turn allows an insight into and conjecture of the equity funding activities in

this sector.

It is important to understand the response of individuals to the pricing of e-commerce
stocks in the market, according to portfolio theory (Sharpe 1964; Lintner 1963a,
1965b; Mossin 1969; Fama 1968). However, the crux of this study is to construct a
risk-return profile for e-commerce portfolio investment using the mean-variance
approach showing an efficient frontier of optimal portfolios to suit individual
investor’s risk aversion. The mean-variance approach in portfolio analysis is based on
a single period model of investment. At the beginning of the period, the investor
selects the weights of the various asset classes in the portfolio. In selecting the asset
weights, the sum of the weights must equal one. During the period, each portfolio
asset generates a random return and at the end of the period, the investor’s wealth
would have been changed by the weighted average of the returns. The two important
assumptions of portfolio theory are: firstly, that returns are normally distributed and
the expected return and the standard deviation are sufficient to describe the returns,

and secondly, investors are risk-averse.

The CAPM, developed by Sharpe (1964) and Lintner (1965b), captures economy-

wide implications and was built on Markowitz’s work to show that if investors have
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homogeneous expectations and optimally hold mean-variance efficient portfolios, the
market portfolio will itself be a mean-variance efficient portfolio, in the absence of
market frictions. Thus, the CAPM assumes that only the systematic risk exposure of
each individual asset is relevant to portfolio construction. This theory is tested in
Section 7.4 using the e-commerce sector returns. The Sharpe (1964) and Lintner
(1965b) version of the CAPM assumes the existence of lending and borrowing at the
risk free rate of interest and is tested incorporating e-commerce stocks as a portfolio

choice in Section 7.3.2 below.

7.2.1 Markowitz Portfolio Theory

Modern portfolio theory proposed by Markowitz (1952, 1959), and still the most
widely used, utilises the total risk of each individual asset (as opposed to the CAPM
approach discussed above), as given by the following model. The principles of the
Markowitz portfolio theory are discussed in this section and this approach will be
applied to the portfolio analysis of e-commerce stocks in Sections 7.3, 7.4 and 7.5.

The expected return for a portfolio, E(R,) and the variance of the portfolio are defined

below:
ERy) = Zx; E(R) (7.1)
i=1
and:
o’ = G O+ B Zjxx; o (7.2)
i=1 i=1 j=1,ixj
where:

R, = the return of the portfolio;

R; = the return on security ;

0; = the standard deviation of the security Z;

0; = the covariance between securities i and j;

x; = the investment proportions (or weights); and

0, = the portfolio variance.
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But 0 = p;j0;0;, where p; is the correlation between securities i and j, then equation

(7.2) can be rewritten as:

n n
O’p = 21 Z_] XX i Ot'j
i=1 j=1

(1.3)

For a portfolio with assets a to n, the matrix format can be written as:

2
Oa Oab .
2
Opg Op .

Opz = [XaXpXc ... Xn]

Ona Onb o

Oan

Obn

On

Xb

Xc

The individual variance in the variance-covariance matrix is multiplied by its

respective proportion twice giving the proportions relating to variances a squared

influence. Each covariance is multiplied once by the proportion for each asset in the

pair of assets, hence there are two covariances in each pair, giving the two covariance

XX;.

The optimal allocation is that given by the solution to the following model

(Markowitz 1952, 1959), and:

E(Ry) — Ry
MAXIMISE

Op

where:
E(R,) = the expected portfolio return;
R = the risk-free rate, and

Op = the portfolio standard deviation.
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subject to the constraints 3x; = 1 andx; = O for all i.

From equations (7.2) and (7.3) above, it can be seen that the Markowitz model takes
into consideration the variances of each pair of potential assets for the construction
and determination of the overall risk of the portfolio. As will be seen in Section 7.4
below, not all efficient portfolios contain all assets. While there are infinitely many
efficient portfolios, Markowitz showed that only a limited number of corner portfolios
(determined by varying risk parameter, A, the coefficient of variation, see Figure 7.4

and discussed below) are needed to identify all efficient portfolios.

To determine the locus of efficient portfolios, the stock portfolio return potential
function R, — AV is used where A is always positive (A > 0) (Thompson and Thore
1992). R, — AV can be seen as the utility function of the investor, representing the
expected return on the portfolio minus a risk allowance (the variance - V). R, is
defined by E(R,) in equation (7.1) and V' by a,,z equation (7.3). A large positive A
would mean higher risk aversion and vice versa. The optimal solution would thus be

subject to the budget constraint B:

Maximise R, - AV (7.4)

Subjectto X x;E(R) < B
i=1
where:

R, = stock portfolio return,

x; > 0; and

The values of A can be parametrically changed to allow the optimal solution to
identify the locus of all the efficient portfolios. By inserting (7.1) and (7.3) into (7.4)

the following quadratic programming problem is derived:

Maximise z = Eg;E(R) — M Zi Zj xx; O (7.5)

i=1 =1 j=1
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Subjectto XxE(R) < B
i=1
where:
z = the maximand,;

x; > 0; and

The Markowitz model is used in Section 7.5 for two-asset portfolio analysis and the
analysis i1s based on the assumption that investors will hold a combination of
e-commerce stocks and a portion of stocks of the market portfolio that mimics the
S&P/ASX 200. The data used to solve the portfolio optimisation problem include the
expected returns on all assets, variances and co-variances of all asset returns and the
assumptions are that investors have homogeneous expectations (agreement on the
means and standard deviations and see the same efficient frontier of risky assets); that
investors have a common single period time horizon for investment decision making;

and that stocks are traded in a perfect market (no transaction or taxes).

The investors will also see the same capital market line (CML) with the introduction
of the riskless asset later in the analysis. This will introduce the transformation line,
which gives a linear relationship (Cuthbertson 1997) between expected return and
portfolio risk for any two-asset portfolio consisting of a risky portfolio and risk-free

asset.

7.2.2 The CAPM Implications of Portfolio Theory

This section addresses the theoretical implications for portfolio selection of both the
classical capital asset pricing model based on a risk-free asset (Sharpe 1964; Lintner
1965a, 1965b; Mossin 1969) and the zero-beta CAPM (Black 1972). The construction
of the efficient frontiers for e-commerce portfolios based on the CAPM is conducted

for the e-commerce sectors analysed in this research, in Section 7.3 below.
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The following procedures (based on the discussions in Benninga 2000), which are
basic to the calculations of the CAPM, are used to derive the efficient frontier and the

security market line. Let ¢ be a constant, where R — ¢ denote the following vector:

E(rl) -C
E(rz) -C

LE(rN) - C_

Where the variable R represents the column vector of expected returns of N stocks,

each would have an expected return E(r;) and is shown in the following notation:

E(r1)
E(r)

_E (rn)

Let the vector z solve the system of linear equations R — ¢ = Sz and then this solution

produces a portfolio x on the envelope of the feasibility set as follows:

z=S"R-¢)

x=(xg, ..., Xp)

where:

Z;

n
Z Zj
j=1

Intuitively, by picking a constant c to find an efficient portfolio x which is at a tangent
to the feasible set, this provides a procedure for finding x and all envelope portfolios
are also a result of this procedure. That is, for any x that is an envelope portfolio, there

exists a constant ¢ and a vector z such that:
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Sz=R-c

and:

&
It

2 Zi

j=1
Black (1972) proved that any two envelope portfolios are sufficient to construct the
whole envelope and given any two envelope portfolios x = {x;, ... , xa} and y = {yy,
..., Y}, all envelope portfolios are convex combinations of x and y. For any given

constant a, the portfolio;

ax, + (1 —a)y;

ax+(1-a)y= | axx+(1—a)y:

axy + (1 —a)yn

lies on the efficient frontier. If y is any envelope portfolio, then for any other portfolio

x, the following relationship exists;

E(ry) =c+ B (E(ry)—©) (7.6)
where:
Cov (x, y)
ﬁx =
o

Whilst, ¢ is the expected return of a portfolio z whose covariance with y = O:
¢ = E(r,);

where: Cov (y, z) = 0.
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Black’s (1972) zero-beta CAPM proved that if y is on the envelope, then the
regression of x on y portfolios gives a linear relationship and the Sharpe-Lintner
security market line is replaced by an security market line (SML) where the role of
the risk-free asset is represented by a portfolio with a zero beta with respect to the
particular envelope y. If the market portfolio M (refer to Figure 2.6) is efficient, the
SML holds with E(r;) and can be substituted for ¢ in equation (7.6) above:

E(ry) = E(r2) + Bx (E(ry) — E(r2))
where:

Cov(x, M)
Bx = ; Cov(z, M)=0
u

When there exists a risk-free asset, equation (7.6) above incorporates the security

market line of the classic capital asset pricing model as follows:

E(ry) = re+ By (E(ran) — 1p)

where:

Cov(x, M)

Bx=

Om

The converse of equation (7.6) is also true for a portfolio y such that for any portfolio

x, the following relation holds: and the portfolio y is an envelope portfolio:

E(r) = ¢ + Bx (E(ry) - ©)

where:
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This above approach for constructing the efficient portfolios and efficient frontier
from the e-commerce sector-portfolios is applied in section 7.4. The e-commerce
portfolio in this calculation is defined as the aggregate sector returns (Appendix 7.3)

of all the e-commerce portfolio sectors studied in this research.

7.2.3 Kuhn-Tucker Conditions

In the portfolio analysis, the structure of an optimal portfolio will also be determined
through the evaluation of the optimum points using the criteria known as the Kuhn-
Tucker conditions. This approach also allows Lagrange multiplier techniques to be
used when the constraints are inequalities rather than equalities. The optimal
portfolios are those defined as having a minimum variance for a given level of risk
(A). The determination of optimum points, subject to constraints using Lagrange
multipliers reveals a portfolio of minimum variance, where the portfolio range is a

function of the covariances and asset weightings.

The conditions under portfolio selection are different from programming cases with
separable concave objective function (or risk aversion function) and linear constraints.
The conditions of separability no longer apply and we consider a non-linear

programming problem (discussion in Thompson and Thore 1992):

Maximise flx1, .. , Xn)
Subject to Ax<b
x>0

where:

f=a concave function;
A=(;andi=1, ..,n;and
b=(b) andj=1, ... ,n
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The Kuhn-Tucker conditions involves the following partial derivatives:

of of
ox1 Ox,
By defining the row vector of Lagrange multipliers as u = (uy, ... , Uy), the Kuhn-

Tucker conditions thus become:

uiay + .. U A 2 af*/aX1

v

% *
u 1a1,1 + ...+ U mamn

Of*/0xn

where:

x *

Ui, .o, U;m > 0
u* = the value at the optimal point; and
f* = the value at the optimal point for the concave function.

The following conditions also apply from the preceding:

[uhan + ... + U g — Off/Ox1]x 1= 0

[u‘laln + ...+ u*,,,a,,,,,— Of*/0x.| x*n =0

and are the same as:
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The Kuhn-Tucker conditions defined are:

WER)’ > EQR) — 20 Z 0yx’; i=1, ..

j=1

=

(7.7)

n
(VER) —ER) + 2Zox}xi=0 i=1,
j=1

wn o (7.8)

By dividing (7.7) and (7.8) by E(R,-)O, the current return of stock i, and rearranging the
solved equations the final form of the Kuhn-Tucker conditions pertaining to portfolio

selection is derived as in equation (7.9):

u + NER) zi o’ > (E(RYER)") (7.9)
j=
The right hand side of this equation (E(R;)/E(R;)°), is the expected rate of return on
stock i. The left hand side represents the total of the imputed rate of return on the
portfolio incorporating an allowance (discount) for risk. When the risk allowance is
excessive causing the left-hand side of the equation (7.9) to be greater than the right-
hand side, then, the investor will not invest in stock i. For the investor to invest in

stock i, the relation in equation (7.9) must hold as an equality.

7.3 Two Risky Assets Portfolio Choice Analysis

The portfolio choice scenario of two risky assets consisting of e-commerce stocks
(represented by the AEMM and e-commerce portfolio returns) and market-stocks
(S&P/ASX 200 index) is evaluated in this section. In Section 7.3.1, the AEMM
estimated and S&P/ASX 200 returns are used to construct the efficient frontier. In
Section 7.3.2, the historical e-commerce portfolio return data (Appendix 6.5) is used
with the market returns for estimating the efficient frontier. The purpose is to compare
the AEMM portfolio results with that derived by applying two-asse;t portfolio choice
analysis on the e-commerce portfolio to determine the appropriateness of the AEMM

as a model of the e-commerce sector in Australia.
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7.3.1 Portfolio Choice Based on AEMM Estimated Returns and S&P/ASX 200
Stocks

The correlation between the AEMM and market returns is 0.4763 (Appendix 7.1),
which shows a low degree of similarity in return behaviour between the two groups of
data. Figure 7.1 below presents the efficient frontier with different proportions (from
Appendix 7.1) of the two groups in the portfolio. The shape of the efficient frontier
supports the traditional risk-return relationship in finance of Hicks (1946), Markowitz

(1959) and Tobin (1958).

Figure 7.1 The Efficient Frontier: AEMM/Market Returns
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1.05%
1.04%
1.03% /
1.02% /

§ 1.01% /

g 1.00% /

o

\% 0.99% /
0.98% /
0.97% //
0.96% —
0.95%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%
Sigma

Figure 7.2 depicts the relationship between expected return and the coefficient of
variation (CV), which is the standardised measure of risk per unit of return, calculated
as the standard deviation divided by the expected return (Appendix 7.1). The most
efficient portfolio by measurement of CV would consist of no e-commerce stocks
(Appendix 7.1, Table A7.1/2). Such a portfolio would represent the market portfolio,
with a 3.00 per cent expected return and portfolio risk, o,, of 24.89 per cent. From
Table A7.1/2, the level of expected return would only increase marginally, from 0.96
per cent to 1.04 per cent, when the g, increases from 3.00 per cent (no e-commerce
stock portfolio) to 48.28 per cent (100% e-commerce stock portfolio). The risk-return
profile of the portfolio choice of AEMM and market returns favours no investment in

e-commerce stocks.
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Figure 7.2 Efficient Frontier (AEMM/Market): Coefficient of Variation
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7.3.2 Portfolio Choice Based on E-Commerce Stock Portfolio and S&P/ASX 200

Stocks

In this section the historical returns from the study period for the e-commerce stock

portfolio and the market are used for building the efficient frontier. The correlation

coefficient of these two risky assets is 0.1382 (Appendix 7.2) indicating a relative

lower level of correlation between the two classes of stock compared to the analysis in

Section 7.3.1. This implies a lower degree of comovement between the e-commerce

stock portfolio returns to the market returns.
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Figure 7.3 The Efficient Frontier: E-Commerce Stock Portfolio/Market Returns
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Figure 7.3 depicts the different investment proportions between the two classes of

stock. The risk-return behaviour of the portfolio standard deviation to expected return

appears to be directly correlated with a greater proportion of e-commerce stock in the

portfolio (Appendix 7.2). That is, a higher risk profile resulting from a greater

proportion of e-commerce stock, is compensated by higher expected return.

Figure 7.4 The Efficient Frontier (E-Portfolio/Market): Coefficient of Variation
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Figure 7.4 shows the relationship between expected return and the CV (Table A7.2/3).
The efficient portfolio measured by the coefficient of variation of the average
e-commerce stocks and the average market stock would consist of 90% market stocks
and 10% e-commerce stocks yielding an expected monthly return of 2.82% (or
33.84% annualised) with monthly o of 5.73% and CV of 2.03 (Appendix 7.2). On the
basis of the CV criterion, the risk associated with an exclusive market-stock portfolio
decreases with diversification by including 10 per cent e-commerce stocks from 3.14
to 2.03, and represents the efficient portfolio that offers the highest expected return at
a given level of risk. After this point (CV = 2.03) any further diversification to include
more e-commerce stocks to the portfolio progressively increases the level of CV at an
increasing rate (Figure 7.4). Also from Figure 7.4, the downward sloping part of the
envelope represents portfolios that are not efficient while portfolios on the rising part
of the curve offer both a higher expected return and less risk (a lower coefficient of
variation). The characteristics highlighted in this section confirm the high volatility
nature of the e-commerce stocks under portfolio conditions. The portfolio selection
process tested above allows for only 10% of the portfolio to be invested in
e-commerce stocks, this percentage being the most efficient portfolio in terms of risk

per unit of return.

7.4 Efficient Portfolios of the E-Commerce Sector

This section estimates the efficient portfolios and the efficient frontier for the
e-commerce stock sectors analysed in this study, based on the principles of the classic

capital asset pricing model presented in Section 2.5.4.

7.4.1 Efficient E-Commerce Sector Portfolios

In this section, there are n = 10 risky assets based on the 10 e-commerce sectors used
in this study, each with expected return E(R;) (Appendix 7.3), where s represents the
individual sectors. The risk-free rate (Ry), represented by the constant ¢, is the same
risk-free rate used in our CAPM analyses in Chapter 6 of 5.63 per cent (the geometric

mean), and the calculation for estimating the efficient frontier according to equation
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(7.6) is shown in Appendix 7.5. The method for calculating the variance-covariance
matrix in this section involves using the excess return matrix (Appendix 7.4) and this
approach underlies the security market line (SML). The objective of this section is to
identify the set of feasible portfolios, consisting of the e-commerce sectors,
represented by the area inside and to the right of the curved line in Figure 7.5 below.
A feasibility portfolio is on the envelope of the feasible set with a minimum variance
for a given return. The calculations for estimating the e-commerce envelope are

presented in Appendixes 7.3 to 7.7.

Figure 7.5 E-Commerce Sector Efficient Frontier
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Figure 7.5 depicts the efficient frontier of the e-commerce sector envelope derived
from the primary stock returns data for the e-commerce sectors. The convex
combination of efficient portfolios x and y are represented by the envelope based on
the data presented in Appendix 7.7. The set of efficient portfolios start with the
portfolio o = .2549 and E(R) = 0.10000313 with weight on x = 70 per cent and y = 30
percent (Appendix 7.7). The efficient portfolios consist of the weight on x being less
than or equal to 70 per cent (i.e. x s 70% of total portfolio). The portfolios with
weights of x greater than 70 per cent (x > 70%), which are still on the envelope of the
set of feasible portfolios are considered not efficient due to their lower expected
returns. For each portfolio with greater than 70 per cent of x (downward sloping

section of the envelope in Figure 7.5) a superior (efficient) portfolio can be found
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(with combinations that lie on the upward slope of the envelope) that gives a higher

return for the same level of risk.

The conclusions we can draw from the analyses in this section pertaining to the
investment quality of e-commerce stocks as a portfolio choice are that the
e-commerce sectors are highly correlated and volatile. These findings are consistent
with our earlier results (in Section 7.3). This is also evident from the efficient frontier
in Figure 7.5, which shows only a narrow differential in expected return (from
0.10000313 to 0.10001181) with a corresponding wider band of risk (o) of 1.8792
(from 0.2549 to 2.1341). The optimal portfolio with the lowest risk per unit of return,
i.e. CV of 2.549 consists of 70 percent of x portfolio and 30% of y portfolio. We can
therefore conclude that the right choice of e-commerce sectors in a portfolio can

substantially reduce risk but has very little impact on expected return.

7.4.2 Testing the CAPM with the E-Commerce Sector Data

The CAPM’s security market line postulates that the mean return of each asset should
be linearly related to its beta. In the context of this research, if we are to assume that
the historical data on stock return for the e-commerce sectors are representative of

future returns, we can postulate that:
ER;)=a + ®f; + &,

where:

E(R;) = the mean returns of the e-commerce sectors;
a = the constant term;

® = the coefficent of B;;

Bs = the betas for the e-commerce sectors; and

£ = the error term.

We can test this hypothesis by regressing the mean returns on the betas for the

e-commerce sectors. Appendix 7.8 shows the results of this regression that the SML is
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given by E(R;) = o + ®f;, where a = 0.3266 and ® = —0.0775. The R* of the

regression is 90.98 percent. Thus the regression test yields the following SML:
E(rs) =0.3266 — 0.0775p; (7.10)

The high R* (90.98%) and the t-statistics (Appendix 7.8) suggest that there is a
relationship between expected return and portfolio B, albeit a negative or inverse
relation. Under such conditions, the return on the market is E(rm) =32.66% —7.75 =
24.91 per cent (i.e. when 8 = 1) . However, if we treat the constant in equation (7.10)
as the risk-free rate, it would not realistically reflect the market risk-free rate. The
inverse relationship between expected return E(r) and the B coefficient in equation

(7.10) appears to contradict the risk-return relation of portfolio selection to the extent

that the constant remains positive.

Intuitively, this test of checking the CAPM by plotting the SML does not appear to be
appropriate, despite the high statistical evidence (R®) to support the relationship
between expected return and portfolio beta. Several factors may contribute and they
include non-homogeneity in the assessment of e-commerce returns, variances and co-
variances, or the number of e-commerce assets (i.e. risky assets) may not be sufficient
to fully test the model. The risky assets tested in this analysis are the e-commerce
sectors only and in terms of all risky assets, they represent only a small proportion of
all the stocks or risky assets in the market. Empirical tests done on the CAPM have
successfully included risky assets such as real estate and bonds and its effectiveness is
well documented (Pastor and Stambaugh 2000). From the preceding analysis, it
appears that the CAPM is unsuitable for portfolio choice selection in the e-commerce
sector. Therefore, this supports the multifactor model (AEMM) developed in this
research as a better model for estimating e-commerce stock value, as the estimated
independent factors (NAS, CC and FE) imply a wider systematic risk influence on

other risky assets in the market.
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7.5 Portfolio Choice and the Capital Market Line

In Sections 7.3.1 and 7.3.2 above, mean-variance analysis is used as a framework for
asset allocation by drawing the efficient frontier in standard deviation-expected return
space. With the opportunity to borrow and lend at the risk-free rate, the investor is no
longer restricted to holding a portfolio that lies on the efficient frontier. It is possible
for the investor to hold combinations of risky and risk-free assets according to their
risk preference. Under such circumstances, the portfolio that maximises the
probability of realised return can be estimated by the straight line (RN, the CML as
depicted in Figure 2.6) passing through the expected return axis and is tangential, at
point M, to the efficient frontier (/I’). Points on the line to the right of M require
borrowing at the risk-free rate and points to the left involve lending at the risk-free
rate. If all investors in a particular market behave according to portfolio theory, then
they must hold at least part of portfolio M in their total portfolio. Portfolio M implies
the market portfolio and essentially consists of all risky assets in the market. The
market portfolio is construed to be efficient, since investors only hold efficient
portfolios, as it provides the maximum expected return for the relevant level of risk.
In the context of this study, if the total value of the stocks in the e-commerce portfolio
represents 10 per cent of the total market capitalisation of all stocks, then each
investor’s investment in the e-commerce portfolio stocks would be 10% of the

investor’s total investment in risky assets.

7.6 Portfolio Optimisation under Kuhn-Tucker Conditions

The analysis under the Kuhn-Tucker conditions will consider constrained
optimisation within the context of a three-asset portfolio, being e-stocks, S&P/ASX
200 stocks and cash, based on data of the study period in this research. The portfolio
evaluation program, “PORTFOLIO” in Thompson and Thore (1992), is used to run
the data on GAMS® software in this section. The program selects the portfolios by
solving a series of problems with different lambda (L), representing risk aversion

(equation (7.9)).

“ General Algebriac Modelling System (GAMS) software.
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Monthly return data are used for this portfolio optimisation study. The monthly
returns of the e-commerce stock are the average returns of the stocks in the
e-commerce portfolio on the last business day of each month. The market stock’s
monthly returns are the returns of the S&P/ASX 200 market index on the last trading
day of the month in the same period. The returns of these stocks are presented in
Appendix 7.9%. The investment budget is $1.394 billion representing the monthly
average total in monetary value of trade in the sample e-commerce stocks of this
study, calculated by multiplying the average monthly turnover with the average of the
high-low prices for each stock. The mathematical expectations of the stocks returns

are the following:

E-Stock (i=1) 19.59%
Market Stock (i=2) 0.96%

and the covariance matrix is shown in the following table:

Portfolio S&P/ASX 200
Portfolio 0.220093
S&P/ASX 200 0.001946 0.000901

The expected returns are used as forecasts and the holding of cash is denoted by x;.
Thus the Lagrangian and the portfolio problem, incorporating the expected stock
returns of the two assets and their covariances, to be optimised is presented in
equation (7.11) below. Equation (7.11) is also the numerical specification of the

equation (7.9) above.
Maximise:

19.95x; + 0.96x, + x3 - M0.22x;7 + .0009x,x; + .0019x,x; +.0009x,°)  (7.11)
Subject to:

14.66x; + 7.47x, + x;3 = $1,394,004,000

“ Actual returns have been rounded off to the nearest whole number to run this test.
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X1 X2 X3 Z 0

The risk parameter is denoted by A and when A is large, there is greater risk aversion.

The results of a series of parametric tests for various values of A\ are shown in Table

7.1.

Table 7.1 Optimal Solution**

A |ESTOCK*|MKT STOCK*| CASH* |Expectation | Variance
0.0005| 31.62 0 1,393,972 41.452 |9836.148
0.0006| 26.34 0 1,393,978 34.544 |6830.658
0.0007| 22.59 0 1,393,981 29.609 |5018.444
0.0008| 19.76 0 1,393,984 25.908 |3842.244
0.0009| 17.57 0 1,393,986 23.029 |3035.848
0.0010| 15.81 0 1,393,988 20.726 |2459.037
0.0015| 10.55 0 1,393,993 13.817 |1092.906
0.0020| 7.91 0 1,393,996 10.363 | 614.759
*$°000.

The general conclusion about the market-stock drawn from this parametric test is that
it would not be a portfolio choice under all circumstances. This is largely due to its
insignificant impact, in a portfolio context, in terms of the stock’s relatively small
expected return (0.96%) in relation to its risk (standard deviation = 3%). When risk
aversion is less (i.e. A is small) there is a tendency to purchase more of the riskier
e-commerce stocks. When risk aversion is high (i.e. A is large), the preference would
be to hold more cash rather than the less risky market-stock, as the trade-off between
the risk-return of the market-stock would tend to favour holding cash. This
optimisation test confirms the riskiness of e-commerce stocks as an investment choice
as manifested by the small amount allocated for investment in this highly volatile
asset. When risk aversion is at its lowest in the test (i.e. A = 0.0005), the amount
invested in e-commerce stocks is only $31,620 out of the sum of $1.394 billion for
investment (or 0.000023%). This suggests that the investor would rather choose to
hold cash than to invest substantially in any of the two stocks when the e-commerce
stock is too risky and volatile and the market-stock’s return is too low for its risk level

to be considered an advantage to holding cash. Conversely, the analysis suggests that

* Summarised from GAMS output.
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the investor has to have relatively low risk aversion to remain invested in e-commerce

stock.

The relationship between ‘expectation’ and variance of the three-asset portfolio is

depicted in Figure 7.3 (see Table 7.1 for details).

Figure 7.6 Efficient Frontier of the Three-Asset Portfolio
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In a three-asset portfolio selection scenario consisting of one risk-free asset, the
e-commerce stock becomes a portfolio choice in preference to the market stock. The
trade-off in portfolio choice is between the riskless asset and the highly volatile
e-commerce stock. The relevant optimal portfolios would consist of a very small
proportion in e-commerce stock and mainly in cash. From table 7.1, with increasing
proportion of e-commerce stock in the optimal portfolios, from A = 0.0020 to
A = 0.0005, we are able to see a four-fold increase in expected return but a sixteen-
fold increase in portfolio risk. This confirms the earlier results that the inclusion of

e-commerce stock in a portfolio leads to a disproportionate increase in portfolio risk.

7.7 Conclusions

In Section 7.3, under the two-risky-asset portfolio choice analysis, the CV is used as

the selection benchmark where the preferred efficient portfolio is the one with the
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lowest CV. From the analysis using AEMM and market returns (Section 7.3.1) as
portfolio choices, the lowest CV calculated is 3.14 implying the lowest risk per unit of
return. The preferred efficient portfolio would consist of no e-commerce stocks.
When the e-commerce stock portfolio and market returns are used in Section 7.3.2,
the efficient portfolio with CV equal to 2.03 is optimal and consists of 90% market
stock to 10% e-commerce stock. The individual standard deviation (c) of the AEMM
estimated returns data set equals 48.28% whilst it is 46.91% for the e-commerce stock
portfolio. For the two-risky-asset portfolio analyses, the portfolio standard deviations
with portfolio choices between AEMM returns/market stock and e-commerce stock
portfolio returns/market stock are 24.89% and 23.71%, respectively. The expected
return for the AEMM estimated data series is 1.04% and 19.59% for the e-commerce
stock portfolio. The estimated returns for the two-asset portfolios would also mirror
the wide discrepancy between the individual returns, being 1.00% for the portfolio

with AEMM returns and 10.27% for the one with the e-commerce portfolio.

The portfolio analyses in this chapter are consistent with our earlier findings, in
chapter 6, that the e-commerce sectors are highly correlated and volatile across
sectors. The efficient frontiers constructed in Sections 7.3.1, 7.3.2 and 7.4.1 show
highly consistent risk-return characteristic of only a marginal differential in expected
returns with a corresponding bigger change in risk in the optimal portfolios. It can be
concluded from this evaluation that the right choice of e-commerce sectors for equity
portfolio investment can substantially reduce risk, with very little impact on expected
return. Alternatively, the inclusion of an inappropriate choice of e-commerce sectors
in a portfolio could substantially increase portfolio risk with only marginal
contribution to the portfolio’s expected return. In the three-asset portfolio context (see
section 7.6), the results reconfirm that the inclusion of e-commerce stock in a

portfolio leads to a disproportionate increase in portfolio risk.

The above results are consistent with our earlier findings that the Australian e-
commerce equity valuation is influenced to a greater degree by unsystematic factors
(see Chapter 6). The AEMM incorporates the market pervasive factors (NAS, CC and
FE) for estimating e-commerce stock return and these factors represent the systematic
factors or variables which tend to permeate all e-commerce sectors in terms of equity

valuation. If the AEMM were used to estimate the expected returns of e-commerce
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equity investment, then the expected return from such investment would be
substantially lower than what the historical data suggests. The portfolio results from
the analysis done in Section 7.3.1 reinforce this position by rejecting e-commerce
stock from its portfolio choice due to its high unsystematic risk nature. Likewise, the
portfolio findings in section 7.3.2 also suggest high aversion of e-commerce stock
from the portfolio choice. This “similarity” indicates a high degree of consistency in
using the AEMM for e-commerce portfolio findings and would suggest that the

AEMM characterises the e-commerce sector in the market.

In Section 7.4, calculating the convex combination of two sector-portfolios (x and y)
allows us to estimate the whole envelope of the feasible set from all the e-commerce
sectors with the underlying propositions of the traditional capital asset pricing model.
The suitability tests conducted in Section 7.4.2 on the CAPM as a model to measure
e-commerce valuation suggests incompatibility at the present stage (during the study
period) of e-commerce market development (with its inherent volatility as discussed
in Chapter 6). This incompatibility is mainly the result of the CAPM being a model
that predominantly addresses the systematic risk of the beta factor. Another plausible
explanation for the CAPM being incompatible is that the e-commerce equity market,
like the e-commerce sector, is still evolving rapidly through dynamic disequilibrium
processes of adaptation and change and so does not remain in a state of equilibrium,
whilst the CAPM is an equilibrium model. It should also be noted that CAPM/SML
concepts (being an ex ante model) are based on expectations, yet betas are calculated
using historical data. For e-commerce equity investment evaluation, with the rapid
evolution of the sector, a company’s historical data may not reflect investors’

expectations about future riskiness.

The portfolio choice tests (Sections 7.3 and 7.6) conducted in this chapter show
consistency in their results in respect to their considerable aversion against the
selection of e-commerce stock. For the three-asset portfolio in Section 7.6, the less
risky alternative would be to hold a substantial percentage of the investment sum in
cash in all scenarios and the proportions of cash in the portfolio increases as risk
aversion (A) increases. The option of holding market-stock in the portfolio is ruled out

with the introduction of a third asset in the form of cash for reasons stated above. This
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indicates and confirms that the rate of return on the portfolio and the allowance for

risk must be balanced and holds as equality under the Kuhn-Tucker conditions.

The mean-variance analysis offers a powerful framework for portfolio selection but
there are limitations that must be borne in mind when using this approach. The
Markowitz model treats expected returns, standard deviations and correlations as
population parameters and these population parameters are unlikely to be available in
practice. Roy (1952) showed that even small estimation errors introduced could
distort the optimisation results. So the use of mean-variance analysis in portfolio
optimisation applications must be done with a sound understanding of the underlying
market behaviour of the asset classes, in this case factoring e-commerce
characteristics into the optimisation process, to enable efficient asset allocation.
Hanoch and Levy (1969) suggest traditional portfolio analysis theory should
incorporate the theory of the financial structure of the firm and its cost of capital, the
multivariate utilities and distributions of consumption under uncertainty, and the
general efficiency analysis of interdependent risks. This would enable a more relevant
and comprehensive analysis of portfolio investment, rather than merely the choice
among alternative, independent portfolios. The AEMM model developed in this study
endeavours to fulfil some of these aspirations using a multivariate approach to value
e-commerce stocks by capturing the effects of the underlying real economic factors

and their inherent risks on valuation.
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Chapter 8 Summary, Major Findings, Further Studies and
Conclusions

8.1 Summary

This thesis provides an empirical analysis on the volatility and return of e-commerce
stocks in Australia between the period July 1999 to June 2000 in an attempt to
identify financial and economic factors that might help to explain the value of
e-commerce stocks in the absence of earnings. Studies are conducted of the relevant
economic factors that might contribute to e-commerce equity value and correlation
analysis is used to identify and estimate the pervasive factors. This is followed by the
use of multifactor regression to model the relationship between value (return) and the
pervasive macro factors. The pervasive factors are then tested for unit roots and the

presence of unit roots necessitated the use of cointegration analysis.

The risk-return relationship of the e-commerce stocks under the market model and the
CAPM are used to test e-commerce stock returns to better understand their risk
characteristics. Effects of unsystematic risk, of a relatively new market structure
posed by e-commerce can explain the extent of the differential in volatility.
Econometric results generated from this study show that e-commerce portfolio return
and the share market return, represented by the S&P/ASX 200 composite index, are
positively related (8 = 2.16, Appendix 6.7), regardless of a higher volatility for the
e-commerce portfolio, represented by its beta. The higher volatility is compensated by
a higher return for the e-commerce portfolio (e-commerce portfolio monthly return =
10.56% vs. monthly market return of 0.91%, refer to Table 6.9), thus maintaining the
traditional risk-return relation. This relationship does not appear to hold when the
actual return of the various e-commerce sectors are compared to their respective beta
in Section 6.6. For the different sectors, a higher beta does not necessarily conjure
higher actual returns in the study period. Figure 6.7 shows this lack of the relationship
where e-commerce sectors with higher betas (sectors 1 to 5) actually had lower

returns and the opposite is true for sectors 6 and 9. This casts some doubt on the

230



appropriateness of using the CAPM as a valuation model for e-commerce stocks when
the overall e-commerce sector is subject to such a high level of volatility due to
unsystematic risk. This might render the market risk premium (MRP) estimate in the
CAPM irrelevant and unsuitable for e-commerce equity valuation due to the sector’s
idiosyncratic market behaviour. The irrelevance of the MRP was manifested during
the development of the AEMM when the MRP was excluded from the selection

process using econometric analysis in Section 5.2.4.

The multifactor AEMM model supports the view that the Australian e-commerce
sector is still very much influenced by offshore e-commerce developments or
activities (NASDAQ and US$/AUSS$ exchange rate) as well as local consumer
confidence. Finally, the e-commerce characteristics are extended to construct
portfolios by the inclusion of other classes of stock and cash to determine the efficient

frontiers and risk profiles of such portfolios.

8.2 Major Findings
8.2.1 Systematic and Unsystematic Risks

The excessive volatility against market return of the e-commerce stock returns is
attributed to the high level of unsystematic risk (low R?) in the stocks as discovered in
the regression analyses using the market model. The low compliance of e-commerce
return to the market return reflects emphasis on different economic fundamentals in
stock valuation. It appears doubtful that information for equity valuation can be used
consistently and therefore rationally in the absence of an agreement (or general
understanding) on the economic fundamentals that determine e-commerce valuation —
therefore suggesting a strong presence of event effects in e-commerce stock prices in

the market.

As the business activity of e-commerce firms becomes more established and
stabilised, the level of unsystematic risk is expected to decrease while the riskiness of
the stock is expected to reflect more the systematic risk or market risk. This can be

explained by the fact that a firm’s earnings become more stable and predictable as its
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business matures and it carves itself a niche in the market. It is consequently able to
set clear objectives and direction for future growth. What then happens is that
e-commerce firms become more like the traditional firms in the market that are
sensitive and subject to market fundamentals. This can be seen from those firms
(Candle, Wine Planet, 131.Shop and Sausage) with higher systematic risk being more
established in their respective business sectors. This characteristic is consistent with
the mean reverting behaviour of stock returns, that is, higher than average returns are
followed by lower returns in the future (Fama and French 1988a; Poterba and
Summers 1988). Initial above average e-commerce stocks could be due to the low
information content of a relatively new class of stock in a euphoric new market which
as time progresses, and more information about the e-commerce firm, industry and
market becomes available and the industry establishes itself, the stock returns will
adjust accordingly. In their studies, Fama and French (1988a) and Poterba and
Summers (1988) find mean reversion in stock return over long horizons, in excess of
18 months. The ‘normalisation’ or mean reversion of the e-commerce stocks is
probably going to take longer as e-commerce is still evolving with the Internet, and to
become fully developed and universally accepted as an established market structure,
may still be a while yet. The wide spread in actual return and the substantial
difference compared to the required rate of return for the e-commerce stocks suggest

the market for this class of stocks has not reached equilibrium.

8.2.2 Noise

The one-period autocorrelation coefficient of returns analysis for the e-commerce
stocks confirms the validity of the weak-form EMH. These regression analyses
indicate that for e-commerce stock returns, their ex-post real returns and excess
returns are unpredictable and thus confirm the random walk hypothesis in relationship

to these stocks.

The proof of EMH shown by the tests, does not rule out the possibility of positive
feedback traders or noise traders in the market for e-commerce stocks. Visual analysis
of the return spread, betas and standard deviations for the e-commerce stocks appears

to indicate more excessive volatility than would be suggested by the change in
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fundamentals (or the identified pervasive factors NAS, CC and FE in the AEMM)
under the EMH. The EMH does not require all investors in the market to be efficient
and well informed but that only sufficient smart money is invested to take advantage
of arbitrage opportunities (Shleifer and Summers 1990). In the case of e-commerce
stock trading, there can be a set of “noise” or irrational traders in the market who do
not quote prices according to economic fundamentals. The lack of consensus among
the arbitrageurs on the fundamental value of e-commerce stocks and that smart money
may have a finite horizon due to credit constraints can restrict arbitrage activities and
prevent e-commerce prices from reflecting their fundamental value. Under such
circumstances, noise traders tend to dominate the market and herd mentality prevails,
where investors act on sentiment rather than on the basis of fundamentals. Shiller
(1989) and Shleifer and Summers (1990) studied such investor behaviour and find
that individuals make systematic investment mistakes. They tend to take on excessive
risk from over confidence and over reaction to new information and the projection of
past price behaviour. Such conditions are readily applicable to the e-commerce stock

sector with its high volatility and information turnover.

Volatility tests based on studies carried out by Shiller (1979, 1981a) and LeRoy and
Porter (1981) would be instructive by measuring this excess volatility in a precise way

and would constitute an area for future research, with a longer time series.

8.2.3 Volatility

The first difference of estockret(APR), in the estimated equation (Equation 5.7)
represents the change that occurs to the return of e-commerce equity returns as a
covariation to the pervasive factors. This first-difference value of returns implies and
measures the volatility of stock returns, and return volatility is a standard benchmark
in risk-return relationship evaluation. Therefore the final estimated equation also

implies and estimates the inherent risk profile for e-commerce returns.
The volatility of e-commerce stock returns appears to be consistent in terms of: the
yield spreads, betas and standard deviations of the individual stocks; the systematic

and unsystematic risk profile; and the EMH tests of the class of stocks examined in
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this study. Compared to the market, the yield spreads are excessively wide, while the
standard deviations and betas are very much higher. The high degree of unsystematic
risk profile together with the weak form efficiency of the stocks suggests a higher
level of industry-specific information turnover reflecting the evolving nature and
nascent stage of the e-commerce industry. This infers that e-commerce prices (hence
returns) that alter by large amounts in the months of this study reflect the rapid
changes in fundamentals of the industry. These changes may represent the opportunity
sets for e-commerce firms and industry or more general structural market reform in
response to Internet/ICT related developments. It is probably difficult at this stage to
gauge whether the e-commerce market is excessively volatile relative to the general
market, due to the lack of comparative and long-horizon earnings performance data
for e-commerce firms, which could provide a yardstick against which to compare

volatilities.

Lakonishok, Shleifer and Vishny (1994) suggest the return of growth stocks may be
better explained by characteristics other than risk (volatility) and proposed an agency
rationale, that, despite fund managers being aware of the expected returns of value
stocks they still prefer growth stocks because they are easier to justify to investors.
This explanation can equally apply to e-commerce stocks, which are considered
growth stocks, and in the midst of Internet market euphoria, are driven partly by the
surging NASDAQ composite index and heightened consumer confidence. It would be
difficult for fund managers to ignore the noise and chance of higher returns despite
knowing that the risk associated with these firms may be high by traditional standards

and their earnings doubtful.

8.2.4 Valuation

The multifactor modelling approach is used in this thesis to explain the return-
generating mechanism of shares consistent with the various theories that have been
advanced (i.e. Sharpe 1964; Lintner 1965b; Mossin 1966; Ross 1976) and at the heart
of these pricing theories is the notion that one or more pervasive factors are dominant
source of covariation among asset returns. In the thesis the predictive quality of the

CAPM is addressed and tested vis-a-vis the e-commerce data in Sections 6.5 and on
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the CAPM model in Section 7.4.2, which was found to be inappropriate due to the

size of the risk-free factor in the estimated model.

The performance evaluation of the AEMM was conducted using the cointegration
tests and the results confirmed through the long-term relationship of the variables.
The relatively high R results of the AEMM are an indicator of the robustness of the
model as one of the techniques to estimate consistently both ‘long-term equilibrium
parameter vectors’ and ‘parameters associated with short-run dynamic adjustment
processes’ (Perman 1991). The long-term equilibrium relationship of the cointegration
process used to test the developed model does suggest and imply the predictive
quality of the model. This conclusion is consistent with Engle and Granger (1991) on
cointegration and there must be Granger causality in at least one direction, as one

variable can help forecast the other.

This high level of volatility caused by unsystematic risk, casts some doubts on the
appropriateness of using the CAPM for e-commerce equity valuation. This position is
based on: firstly, the insignificance or non-pervasive nature of the market risk
premium (MRP) as shown by the econometric analyses (Section 5.2.4), and, secondly,
the highly irregular behaviour of the e-commerce sector returns to their betas in the
study period, which render the beta unsuitable for measuring e-commerce risk-return
correlation. Therefore, the irrelevance of the MRP manifested during the development
of the AEMM and the high market volatility (in the study period) of the e-commerce
sector raises concerns about the suitability of the CAPM for e-commerce equity
valuation when the sector is subject to erratic idiosyncratic market behaviour. This
result is again confirmed in Section 7.3.2 where the mean return of each sector is
regressed against beta to yield the security market line. Despite the high statistical
evidence in support of the SML in this analysis, intuitive evaluation of the economic

and financial implications of the estimated SML infers unrealistic conclusions.

The systematic risk measured by the ANAS, ACC and AFE factors in the estimated
AEMM model, explains more than half of the variance (56.62%) of the e-commerce
portfolio return APR. The parameters in our regression of e-commerce stock returns,
based on a set of predictive variables, appear to be weak when described by usual

statistical measures. This is first evidenced by the low estimated systematic risk for
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e-commerce stocks that suggests e-commerce stocks to be in a unique universe. The
use of a higher significance level for testing the null hypothesis for correlation
between the dependent and the explanatory variables is another example. This
suggests a weaker predictive quality for the variables. Nevertheless the selected
pervasive factors do tend to explain a substantial part of the e-commerce portfolio
return with an R* of 64.2% for the estimated three-factor model using the first

difference data of the time series.

Like other stocks, e-commerce stock returns follow random walk behaviour and
support the efficient markets hypothesis in the weak form. The absence of earnings
due to early-stage development of e-commerce makes it imperative that surrogates are
used for estimating a firm’s potential earnings. This has resulted in e-commerce
consultants and researchers having to rely on such indicators as: web-based metrics
(Hagel and Armstrong 1997; Bontis and Mills 2000; Demers and Lev 2000; Trueman,
Wong and Zhang 2000a); “cash burn” rate (Demers and Lev 2000); research and
development expenditure (Hand 2000; Amir and Lev 1996); and revenue and
expenses (Amir and Lev 1996; Bontis and Mills 2000; Demers and Lev 2000; Hand
2000; Trueman et el. 2000a). These “value-drivers” are fundamentally firm-specific
indicators used to estimate and extrapolate its growth potential. This practice
highlights the reliance of e-commerce valuation on the unsystematic risk (firm-
specific risk) profile of the firm, which is very much idiosyncratic and sensitive to

new technologies and market development.

8.2.5 Cointegration

In the study, all the three significant factors are individually integrated to e-commerce
portfolio return of order one implying the Ae-stockret(PR) (equation (5.3)), and past
ANAS, ACC and AFE have significant explanatory power for current Ae-stockret(PR)
movement at the 10% significance level with R? of 0.6421 (Appendix 5.4(5)). The
sets of variables are found to be non-stationary and are linked together in the long run,
that is cointegrated. This finding provides a user of the AEMM model with a certain
degree of confidence that these factors are relevant and suggests a longer term

pervasive influence on e-commerce market value determination.
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8.2.6 EMH and Predictability

The results of the weak-form EMH tests using the autocorrelation of returns data (by
sectors) suggest the validity of that EMH for the returns of the e-commerce stocks in
this study. This indicates the tests based on (ex-post) real returns cannot be used to
predict excess returns. This essentially infers that e-commerce stock returns
incorporate all relevant information immediately and price changes are a result of the
arrival of new or unanticipated events. Statistically, the forecast errors are zero on
average because the e-commerce prices only change on arrival of new information,
which itself is a random variable and are uncorrelated with past information. This
implies the efficiency of the capital markets for e-commerce stocks and their market

values and returns are thus the outcome of a competitive market.

In relation to the preceding observations, the following set of alternative hypothesis

regarding the current state of efficiency of the Australian e-commerce sector is

offered:

The market sector is truly efficient and there is informational efficiency in the sector.
This explanation has merit because in general the Australian equity market is
efficient, as evidenced from the efficiency test of the S&P/ASX 200 index (Section
6.10), with the necessary sophisticated models and tools for information analysis.
Presumably, efficient market performance is reinforced when this environment filters
down to the sector level promoting informational efficiency and healthy competition

in capital allocation.

The alternative is that the sector is truly inefficient (assuming that the current suite of
tests is sufficient to address the state of efficiency). This scenario is plausible
considering the returns volatility and lacklustre financial performance of the sector.
Given that information about the sector may not be perfect or complete, the market
mechanism failed to fully extract and digest its implications. As a result of the
market’s failure to factor in the full impact of new information, e-commerce stocks

may be overvalued or undervalued. If this alternative is the correct, then the testable
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proposition is that the recent market rationalisation and diffusion of germane
information on the sector should quickly remove any inefficiency in a relative short
period of time*. However, if the sector is truly inefficient, but the current suite of
tests only addresses a limited definition of efficiency, possible explanations for this
are the limitation of the data examined in this research or the type of tests, in that the
time series is too short for the tests to have sufficient power to distinguish an efficient
market from an inefficient one. As the testable hypothesis implies, with better
understanding of the behaviour of the e-commerce sector in terms of finance theories
and analysis, the market efficiency of the sector should improve. Therefore market
efficiency is a dynamic concept in which a market is supposed to move towards

efficiency as information is revealed in the economy.

8.2.7 Portfolio Selection and the Valuation of E-Commerce Stocks

Despite the portfolio objectives of the investor, portfolio analyses conducted in this
study on the e-commerce stocks are based on their risk-return behaviour between July
1999 and June 2000 tend to suggest a high degree of risk aversion towards these
highly volatile stocks. Portfolio choice analyses of the two-risky-asset portfolio and a
three-asset portfolio comprising of the e-commerce stock, market stock and cash,
indicate that the efficient portfolios under different risk aversions would tend to
minimise the holding of e-commerce stock. In the most efficient two-risky-asset
portfolio, determined by the lowest coefficient of variation (CV), the percentage of
e-commerce stock in the portfolio is 10% and the balance in market stock (90%).
Whilst in the three-asset portfolio, the portion of the total investment sum in e-
commerce stock is so marginal as to render it almost irrelevant as an investment
choice. In such a portfolio, the prime holding would be in cash due to the marginal

return of market stock in relation to holding cash for the relevant risk level.

The ideal strategy for investing in e-commerce stock, is no different from other
stocks, is to maintain a mix of assets in the portfolio for diversification and shift the
proportion of the investments into and out of asset classes (stocks) as the relative

prospects of those asset classes change. The evolving nature and the high

as . :
Best done by event analysis around the performance announcements of e-commerce firms/sector.
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unsystematic risk element of the e-commerce sector will make appraisal or analysis of
these stocks difficult, and trying to capitalise on short-term deviations from long-term
trend could be a daunting task for investors. The analysis of e-commerce stocks in this
study concludes a high degree of return volatility and offers three fundamental
economic factors that are correlated to the return of Australian e-commerce equities.
As economic conditions change over time factors affecting the pricing of e-commerce
equities are likely to alter and investors need to predict correctly which are the
relevant factors that influence price. The high risk-aversion towards e-commerce
stocks tends to suggest that other economic factors underpinning risk-free or less risky
assets may in the future become relevant and pervasive to e-commerce equity
valuation. Such factors include the risk-free rate, 10-year Treasury Bonds, 3-month
Treasury Notes and the S&P/ASX 200 (i.e. market and generally old-economy stocks

that are considered less volatile).

The study on financial optimisation here is confined strictly to the prevailing market
conditions (i.e. pertaining to e-commerce stock return, ry and market index return)
during the study period and within the context of the specified risk parameters. This
portfolio position with zero weight on the market index is not expected to remain
given the changing market conditions and investor’s risk profile. Realistically, fund
managers do make adjustments to their investment portfolio to reflect the existing
market conditions (in this case changes in values of the pervasive factors) and the risk
profile of their client. The ideal approach for portfolio selection to benefit from
e-commerce equity investing would be some form of the industry-wide practice of
tactical asset allocation (TAA) with a swing component within the equity asset class
between e-commerce and other stocks. The level of investment in e-commerce stocks
could be altered as economic conditions change; and in this case the conditions are
delineated by the AEMM model developed here as one of the analytical tools to be

employed.

8.3 Contributions of Study

The primary contribution of this exploratory study is to gain a financial insight into

e-commerce equity valuation and provide a foundation for further research in the
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areas of portfolio management, corporate finance and public policy. Volatility and
EMH analysis can assist fund managers, firms and governments in their decision-
making by evaluating the precise implications of a projected policy upon the

behaviour and characteristics of e-commerce firms.

8.3.1 Public Policy Implications

If the market is efficient, there is a presumption that government intervention is not
necessary and, according to Cuthbertson (1997) the outcome of tests of the EMH can
be used in public policy assessment of the desirability of mergers and acquisitions,
short-termism and regulation of financial institutions; which are all relevant and
contemporary issues related to the development of e-commerce. Romer (1992) finds
the need for government intervention to sustain investment in knowledge and Lehman
(1996) suggests that the government creating incentives for private sector investment
in R&D and fostering and promoting intellectual property will determine US
economic growth in the next century.*® If the market is efficient, the current price
reflects the intrinsic value from the investment and if the financing conditions are
optimal then firms should invest in e-commerce through internal expansion or
mergers and acquisitions.”” The firm’s cost of capital would also be at its optimal

level under the EMH (Modigliani and Miller 1958, 1963).

8.3.2 Corporate Financing Implications

The implications from this research for corporate equity fund-raising are as follows:
* The volatility (thus low level of predictability) of e-commerce stocks would
make pricing of initial public offers a daunting task for fund-raisers;
* Equity investment in the e-commerce sector might be construed as speculative

given the findings on the volatility and return profile;

* Governments of Malaysia, Singapore, Hong Kong, Taiwan and Thailand have all taken a pro-active
investment strategy in developing the ICT/Internet technology sector. .
' Many firms are involved in e-commerce through internal development of e-commerce capablllt'les
while others such as AOL-Time Warner and Telstra-Pacific Century Cyberworks prefer exploiting
market opportunities through mergers and acquisitions or strategic alliances.
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* The idiosyncratic factors influencing e-commerce stock value would make
long-term valuation of e-commerce firms difficult creating a high degree of
uncertainty in the market place of its investment value;

* High risk-aversion towards e-commerce stock as an investment choice would
pose a challenge to corporate managers in equity fund-raising activity; and

* The EMH tests suggest that fundamental analysis would be the preferred

approach for evaluating e-commerce investments.

The regression tests conducted for the valuation of Australian e-commerce stock
return identified three pervasive factors suggesting these would better determine
e-commerce stock returns than the traditional valuation models: the market model, the
DCF model or the CAPM. 1t is prudent then for investors to monitor the trend of
these factors to obtain an intimation of e-commerce stock valuation that is useful for

formulating investment strategies.

8.3.3 Business Cycle Implications

Since asset price fluctuations have a high correlation with business cycles in
industrialised countries (IMF 2000), this connection warrants a more definitive study
into the interrelationships between e-commerce equity prices and business cycles. The
volatility and high idiosyncratic nature of e-commerce equity return and its impact on
the financial markets need to be further investigated from the perspective of asset
pricing in a general equilibrium context (Cox, Ingersoll and Ross 1985). Also the
idiosyncrasies of the e-commerce sectors need to be studied in more detail in the
context of business cycles vis-a-vis the general market in terms of the three identified
variables and other real factors, over time, using a general equilibrium model.
Empirical studies by Schwert (1989), Fama and French (1988a, 1988b, 1989), and
Poterba and Summers (1988) have established regularities in the cyclical behaviour of
returns and return volatility. The approach adopted by Lucas (1978), Brock (1982)
and Rouwenhorst (1995), where dynamic equilibrium models are used to analyse
asset-pricing implications, is consistent with this form of business cycle analysis. The

equilibrium models developed might incorporate the co-movement of returns or prices

241



of e-commerce equities, consumption (CC), foreign exchange (FE)*® and investment
(NAS) over time, and possibly the analysis on the relative variability of these
aggregates. For e-commerce equity investment, the crux of factor analysis in the
business cycle context is to study the evolution of these factors and their impact on
expected asset returns. The nascent development of e-commerce, and the current lack
of e-commerce earnings data, heightens the need to establish and monitor those
factors that influence its evolution and provide an insight into the relationship

between these real economic factors and equity returns.

8.4 Other Issues and Further Studies

The issues that are important in studying e-commerce stock valuation may be

discussed under the follows headings.

Microeconomic issues. The most immediate issue that needs to be addressed is the
empirical implications of the efficient mean-variance allocation priorities of optimal

portfolio choices in the e-commerce market (Markowitz 1959).

Macroeconomic issues. The impact of macroeconomic variables such as
consumption, savings, and income on asset prices and portfolio optimal choices using
a consumption beta model (Blanchard and Fisher 1989), specified within an open

economy macro-dynamic framework, is also an area of interest for investigation.

Welfare economics issues. Welfare economics studies of the financial sector are also
popular (see for example Hakansson 1987). A welfare economics study of the
financial market addresses a wide range of issues including the following: Pareto
efficiency or market failures of the financial markets, i.e. the possibilities of
asymmetric information exchange; transaction and information costs; and issues in
trading in the e-commerce market. Game theory models for addressing these issues

are found to be appropriate.

‘A comprehensive study of the relationship between the business cycle and the e)'(changf.: rate can be
found in International Monetary Fund’s publication, “The Business Cycle, International Linkages, and
Exchange Rates,” World Economic Outlook, May 1998.
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Contagion. At the time of writing the thesis, the viability an event study on contagion
within the Australian e-commerce sector would be the difficulty with the limited data
on e-commerce failures, due mainly to the nascent stage of development of the
industry and the small number of pure-play e-commerce firms that existed in
Australia during the period. The Australian e-commerce companies at this early
lifecycle stage would not have experienced the full business cycle to enable a

comprehensive contagion test.

Limitations and future studies. In the present thesis, the above issues have not been
addressed although their investigation would prove useful. These issues form the
agenda for further research in finance by the authors. Future studies may also focus on
statistical issues such as: the appropriate form of stochastic processes for asset price
changes; the usefulness of the assumption of normal distribution and finding the
alternatives, etc; and computational issues such as the numerical computation of
continuous dynamic portfolio models of the e-commerce market (Tapierio 1998). A
study on group behaviour of e-commerce investors, similar to that of Shiller (1989),
would illuminate the extent of noise-trader behaviour or herd mentality in the e-
commerce stock sector. Testing and hypothesis might perform better under non-linear
specification (Hand 1999) rather than the linear approach to which the research in this
thesis is restricted. This will involve a reformulation of the hypothesis and models of
asset pricing to evince the effects of economic variables on first and second moments
of returns. Due to the high degree of idiosyncratic or unsystematic risk in the
e-commerce sector, no forecasting of future stock prices has been produced, and

subsequently remains a task to be undertaken.

8.5 Conclusions

It is sometimes argued that financial economics is largely an empirical subject. This
may not be true. However, empiricism is a strong basis for the development of
financial economics. The following conclusions can be made from this study into the
valuation of Australian e-commerce stocks and on the basis of the empirical evidence

generated here to provide the theoretical foundation for the improved model.:
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The market model analyses highlight the excessive volatility of the
e-commerce stock returns against market return, and was explained by the
high level of unsystematic risk element (low R2) in these stocks. This implies a
low correlation of e-commerce returns to the market return in terms of their
prices. This is interpreted as a strong presence of event effects in e-commerce
stock prices in the market.

Australian e-commerce stocks are subject to a 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
unsystematic risk suggests that e-commerce sector return may react more
aggressively to idiosyncratic economic factors than the traditional factors
identified in other empirical studies. This implies that investors may consider
unsystematic risk as an important factor when determining e-commerce stock
investments.

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

The period July 1999 through June 2000 was one in which investors were
captivated and disappointed by e-commerce stocks. This can be concluded
from the volatility estimates in Chapter 6 that provide various risk measures of
e-commerce stock returns in Australia. The volatility results derived from
using the CAPM, highlight its limitations for e-commerce asset pricing.

The following is the estimated regression model that best explains Australian

e-commerce stock returns in the study period (Section 5.2.4):

e-stockret( APR ), =—0.1900 + 0.0013ANAS, + 0.0692ACC, - 0.3287AFE,

The identified variables are those that best explain the return of e-commerce
stocks in the study period. The factor identification process in this study seeks
to ensure that equity investments in the e-commerce sector will maximise

financial return when these variables are included in the risk analysis — albeit
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the fact remains that changes will occur to the sensitivity (5) of each factor to
return over time. Using the AEMM, forecasts can be made with the
appropriate variable values. If the values are uncertain, sensitivity analysis can
be applied.

In general, these findings imply that the NASDAQ composite index, consumer
confidence 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 claimed that the variability of the latter is fundamentally linked
to these factors. The interpretation of macroeconomic variable dominance over
financial variables can possibly be drawn depending on how we define
Exchange Rate (FE), FE has traditionally been treated as an macroeconomic
variable and the definition of Consumer Confidence (CC) is more clear-cut,
another macroeconomic factor, which is a proxy for consumption level in the
economy. With two of the three value-pervasive variables in the estimated
equation being macroeconomic variables (with NASDAQ-NAS the only
capital market variable) it can be extrapolated that e-commerce returns are
largely influenced by macroeconomic considerations consistent with other
studies by Kwon and Shin (1999), Fifield et al. (2002) and Wongbangpo et al.
(2002).

The practice of macro-economic analysis is a primary process of security
analysis as stated in the thesis (Section 2.8). The performance pervasive
macroeconomic factors provide manager and shareholders (investors) with key
macroeconomic indicators to observe when making investment decisions for
their firms. From the research, the Australian e-commerce sector performance
is influenced by the level of the Nasdaq composite which is reflective of the
sentiment of investors worldwide about the business prospects in the high-tech
sector, which e-commerce is very much a part of. The consumer confidence
index, which e-commerce heavily relies on for sales and investment
confidence, must assist managers and investors in determining whether to
invest in new resources. Likewise, Australia is highly dependent on equipment
import in the high-tech sector and the exchange rate is crucial for profitability
and cash flow analysis.

The AEMM incorporates the market pervasive factors (VAS, CC and FE) for

estimating e-commerce stock return and these factors represent the systematic
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factors or variables which tend to permeates all e-commerce sectors in terms
of equity valuation. However, if the AEMM were used to estimate the
expected returns of e-commerce equity investment, then, the expected return
from such investment would be substantially lower than what the historical
data would suggest. The portfolio results in Chapter 7 reinforce this position
by rejecting e-commerce stock from its portfolio choice due to its high
unsystematic risk. Hence, both AEMM return estimates (Section 7.3.1) and
historical data (Section 7.3.2) are used in the portfolio selection simulations.
The consistency in the results would suggest that the AEMM characterises the
e-commerce sector in the market.

j. The cointegration test (Tables 5.6) of bi-variate model between the
e-commerce stock return (e-stockret) and the individual macroeconomic
factors indicates that the variable NAS is individually cointegrated with the
e-commerce stock portfolio return (PR) of order zero, and whilst, CC and FE
are not statistically significant at the 10% level, their p-values do not suggest
strong evidence for rejection of the I(0) process for the non-cointegration
alternative. This result is not unexpected in that the e-commerce stock return,
like other financial assets, is normally a linear function of a combination of
economic variables (Lintner 1965b; Ross 1976). However, the result does
suggest that NASDAQ has a more pervasive relation to e-commerce stock
return. This can be explained intuitively in that e-commerce is a new
phenomenon and the performance of NASDAQ provides the best specific
market indicator of its development. The variables CC and FE have broader
market implications and less specific to e-commerce development, but are still
pervasive to e-commerce stock return, albeit to a lesser degree.

k. This study evaluates the value of Australian e-commerce firms from the
perspective of value pervasive real economic factors, both international and
domestic. A similar study done on the relationship between stock market
returns and fundamental economic activities by Kwon and Shin (1999)49 had
R? of between 0.95484 and 0.4106. The high R’ may be due to fact that the
e-commerce sector (being a relatively new industry to the Australian market),

and one which does not have the depth or breadth compared to the US market

¥ Kwon, C. S. and Shin, T. S. 1999, ‘Cointegration and Causality between Macroeconomic Variables
and Stock Market returns’, Global Finance Journal, vol. 10, no. 1, pp. 71-81.
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(i.e. more e-commerce specific market factors interacting), making the sector
to be heavily reliant on the estimated pervasive factors of NASDAQ, CC and
FE and therefore contributing to the high R?.

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

. Noise. The proof of EMH shown by tests done does not rule out the possibility
of positive 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-commerce financial market as discussed in Section 2.
The wvolatility is greater than would be suggested by the change in
fundamentals (or pervasive factors NAS, CC and FE) under the EMH, and
implicates noise effects.

. The results of the portfolio analyses in Chapter 7 show a high degree of
consistency in risk-return relationship of the optimal portfolio where expected
return is only marginally affected by a relatively larger change in risk. We can
conclude that the right choice of e-commerce sectors for equity portfolio
investment can substantially reduce risk but has very little impact on expected
return. Alternatively, the inclusion of e-commerce stocks in a portfolio could
substantially increase portfolio risk with only marginal contribution to
expected return. This finding is reconfirmed in the three-asset portfolio
analysis where the inclusion of e-commerce stocks causes a disproportionate
increase in portfolio risk.

. 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, consumer confidence and strength of the Australian currency (AEMM).
The systematic factors of the AEMM only explain part of the e-commerce
value (R? = 64%) 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
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asset allocation (TAA) strategy for risk management. Lakonishok, Shieifer
and Vishny (1994) suggest the return of growth stocks may be better explained
by characteristics other than risk and propose an agency rationale, that, while
fund managers are aware of the expected returns of value stocks they may still
prefer growth stocks because they are easier to justify to investors. This
explanation can equally apply to e-commerce stocks.

The static AEMM model developed here provides some empirical evidence in
support of the informational efficient markets hypothesis. However, a dynamic
model is necessary for a definitive finding. The Pareto efficiency of the
Australian financial market is not shown in this study because empirical
evidence suggests the presence of a significant level of unsystematic risk in
the market, which is generally caused by “secular effects”, “small firm
effects”, speculation, market imperfections, etc.

Public policy implications. The Internet, which spawned e-commerce, is a new
market infrastructure in a nascent stage of development, and with its potential
to pervade all facets of the economy, is probably too important to be left
entirely to market forces. The results of this study (that e-commerce stocks
have a high unsystematic risk profile) imply that the appropriate government
action is to enhance equity market efficiency in the e-commerce market as a
means to minimise investment risk and/or encourage more adept and literal
information dissemination about e-commerce market developments. Romer
(1992) and Soete (1997) find the need for government intervention to sustain
investment in knowledge and Lehman (1996) suggests that US economic
growth in the next century depends on the government creating incentives for

private sector investment in R&D and fostering and promoting of intellectual

property.
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Appendix 2.2

Table A2.2/1 Market risk Premium — July 1999 to June 2000

?. S&P/ASX 200 | S&P/ASX 200 3-month Market risk
Mkt. return Mkt. return T. note premium
(monthly) (annualised) yield
1999 Jul-99 1.72% 20.61% 4.69% 15.92%
Aug-99 -2.25% -27.02% 4.74% -31.76%
Sep-99 -2.40% -28.78% 4.77% -33.55%
Oct-99 0.14% 1.67% 4.87% -3.20%
Nov-99 5.51% 66.09% 5.01% 61.08%
Dec-99 3.56% 42.77% 5.04% 37.73%
2000 Jan-00 -1.79% -21.51% 5.39% -26.90%
Feb-00 1.28% 15.39% 5.66% 9.73%
Mar-00 -0.08% -0.92% 5.68% -6.60%
Apr-00 -0.56% -6.70% 5.85% -12.55%
May-00 -1.12% -13.40% 6.00% -19.40%
Jun-00 7.47% 89.66% 5.86% 83.80%
(Source RBA)
Table A2.2/2 Yield Spread (YS)
10-year 1-month
Treasury bond | Treasury note Yield spread
1999 Jul 6.24 4.68 1.56
Aug 6.35 4.74 1.61
Sep 6.30 4.76 1.54
Oct 6.63 4.81 1.82
Nov 6.64 4.98 1.66
Dec 6.96 4,98 1.98
2000 Jan 7.16 512 2.04
Feb 6.65 5.45 1.20
Mar 6.36 5.47 0.89
Apr 6.39 5.73 0.66
May 6.27 5.88 0.39
Jun 6.16 5.83 0.33
(Source RBA)
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Appendix 5.4

Table A5.4/1 Regression Summary (by sector) of ¢-Statistics and p-Values

MRP, P, NAS, CC FE,

Sector a B B B B B R
R(CG): -21.8255 0.7447 0.2459 -0.0006 -0.1415 0.1898 0.2593
t-statistic -1.1388 0.8814 1.1082 -0.9401 -1.3073 0.6330

20% ¢=1.440
p-value 0.2982 0.4120 0.3102 0.3835 0.2390 0.5501
R(COS): -2.4881 0.3416 0.0088 0.0001 0.0356 -0.0470 0.8239
t-statistic -0.6039 1.8806 0.1838 0.4704 1.5308 -0.7284

20% ¢=1.440 significant significant
p-value 0.5680 0.1091 0.8602 0.6547 0.1767 0.4938
R(DM), -1.8278 0.2301 0.0196 0.0002 0.0365 -0.0926 0.7697
t-statistic -0.4489 1.2818 0.4152 1.3856 1.5858 -1.4537

20% ¢ =1.440 significant significant
p-value 0.6693 0.2472 0.6924 0.2152 0.1639 0.1963
R(ES). -43.0254 0.6599 0.2446 0.0005 -0.1546 -0.5296 0.3443
t-statistic -0.9575 0.3331 0.4702 03212 -0.6091 0.7531

20% ¢ =1.440
p-value 0.3753 0.7504 0.6548 0.7590 0.5648 0.4799
R(HMS), 71.8150 -6.9365 -0.3175 0.0073 0.8038 -2.6109 0.2744
t-statistic 0.2879 -0.6309 -0.1099 0.8182 0.5705 -0.6689

20% ¢ =1.440
p-value 0.7831 0.5514 0.9160 0.4445 0.5891 0.5284
R(HT), -5.3726 0.1895 0.0517 0.0000 0.0130 0.0092 0.3202
t-statistic -0.8990 0.7193 0.7471 0.0936 -0.3843 0.0986

20%  c¢=1.440
p-value 0.4033 0.4990 0.4832 0.9285 0.7140 0.9247
R(MFS), -1.5770 -0.0025 0.0275 0.0001 0.0120 0.0584 0.1445
t-statistic -0.2301 -0.0083 0.3463 0.2280 -0.3091 -0.5450

20%  c¢=1.440
p-value 0.8256 0.9936 0.7409 0.8272 0.7677 0.6054
R(MS), 4.4975 -0.2014 -0.1554 0.0008 0.0569 0.0935 0.5961
t-statistic 0.4541 -0.4614 -1.3554 2.2194 1.0176 0.6034

20%  c¢=1.440
p-value 0.6657 0.6608 0.2241 0.0683 0.3482 0.5684
R(OT), -9.7822 0.4262 0.0528 0.0000 0.0282 0.1188 0.7391
t-statistic -2.2661 2.2394 1.0556 0.0889 -1.1552 1.7586

20%  c=1.440| significant significant significant
p-value 0.0640 0.0664 0.3318 0.9321 0.2919 0.1291
R(RRI), 2.2943 0.2020 -0.0705 0.0003 0.0357 0.0201 0.7117
t-statistic 0.4430 0.8848 -1.1756 1.7527 1.2199 0.2480

20% ¢ =1.440 significant significant
p-value 0.6377 0.4103 0.2843 0.1302 0.2683 0.8124
R(PR): -3.4032 -0.1296 ] 0.0064 0.0006 0.0395 -0.0639 0.4812
t-statistic -0.2548 -0.2201 0.0413 1.2703 0.5231 -0.3057
p-value 0.8074 0.8331 0.9684 0.251 0.6196 0.7701
Hypothesis test:  Two-sided

Significance level: 20%

¢ = critical value
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Appendix 5.4(1)

Table A5.4(1)/1 Regression Summary (by sector) of ¢-Statistics

and p-Values Integrated of Order One

MRP, IP, NAS, CC. FE:

Sector a B B B B B R
R(CG): 0.2935 1.3230 0.3928 -0.0018 -0.1805 0.7312 0.4492
t-statistic 0.7917 1.2295 0.9955 -1.4305 -1.9011 2.0140

20% ¢ =1.440 significant significant significant significant
p-value 0.4587 0.2649 0.3579 0.2025 0.1060 0.0906
R(COS) -0.0090 0.3044 0.0181 j 0.0002 r 0.0405 -0.0602 0.6760
t-statistic -0.6039 1.8806 0.1838 0.4704 1.56308 -0.7284

20% c¢=1.440 significant significant
p-value 0.9302 0.2583 0.8682 0.5797 0.1577 0.5537
R(DM), -0.1070 0.2060 00725 | 00005 | 00560 | -0.2073 0.8686
t-statistic -1.7915 1.3877 -1.1384 26157 3.6656 -3.5435

20% ¢ =1.440 significant significant significant significant
p-value 0.1234 0.2146 0.2984 0.0398 0.0105 0.0122
R(ES). -0.3225 1.5809 0.1290 0.0008 -0.2037 0.1702 0.3389
t-statistic -0.3340 0.6586 0.1253 0.2545 -0.8244 0.1799

20% ¢ =1.440
jp-value 0.7497 0.5346 0.9044 0.8076 0.4412 0.8631
R(HMS): -0.4337 -13.6508 -3.5158 |  0.0276 20207 | -7.6074 0.4331
t-statistic -0.9174 -1.1613 -0.6978 1.7497 1.6704 -1.6427

20% ¢ =1.440 significant significant significant significant
p-value 0.3943 0.2896 0.5114 0.1307 0.1459 0.1516
R(HT) -0.0278 0.2585 0.0567 | -0.0001 -0.0279 0.0113 0.2262
t-statistic -0.2024 0.7579 0.3881 -0.1264 -0.7951 0.0844

20% ¢ =1.440
p-value 0.8463 0.4772 0.7113 0.9036 0.4568 0.9335
R(MFS), -0.1931 -0.2806 |  -0.1373 00009 | 00442 | -0.2971 0.6456
t-statistic -1.8604 -1.0874 -1.2418 2.4768 1.6662 -2.9223

20% c=1.440 significant significant significant significant
p-value 0.1122 0.3186 0.2606 0.0480 0.1467 0.0266
R(MS). -0.0459 -0.1610 W -0.1807 0.0008 0.0545 -0.0597 0.3268
t-statistic -0.2095 -0.2954 -0.7734 1.1125 0.9712 -0.2780

20% ¢ =1.440
p-value 0.8410 0.7777 0.4687 0.3085 0.3689 0.7903
R(OT). 0.0434 0.4992 1 0.1051 -0.0001 -0.0487 0.1508 0.7228
t-statistic 0.4955 2.2949 1.1270 -0.5078 -2.1752 1.7595

20% ¢ =1.440 significant significant  significant
p-value 0.6379 0.0615 0.3028 0.6297 0.0725 0.1290
R(RRI), -0.0455 0.1310 w -0.1032 0.0005 0.0292 -0.0549 0.6393
(-statistic -0.4486 0.5194 -0.9543 1.6080 1.1264 -0.5526

20% ¢ =1.440 significant
p-value 0.6695 0.6221 0.3768 0.1590 0.3030 0.6005
R(PR): -0.2798 -0.3836 -0.1780 0.0018 0.0979 -0.4059 0.6869
t-statistic -1.4433 -0.7958 -0.8614 2.7894 1.9726 -2.1373

20% c =1.440 significant significant significant
p-value 0.199 0.4565 0.4221 0.0316 0.096 0.0764
Hypothesis test:  Two-sided

Significance level: 20%
¢ = critical value
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Appendix 5.4(4)

Table AS5.4(4)/1 E-Commerce Portfolio Returns: Four-Factor
(MRP, NAS, CC and FE) Sector Regression Model — Integrated of Order One

Stock MKt. Westpac
Return Risk Prem. | NASDAQ | Con'dence Forex

Jul-99 10.40% -0.08 -48 0.1 -1.3

Aug-99 -18.31% -0.48 101 -4.2 -1.1

Sep-99 7.59% -0.02 7 45 1.0

Oct-99 10.80% 0.30 220 -0.8 -1.3

Nov-99 10.26% 0.64 370 1.6 -0.4

Dec-99 -3.16% -0.23 733 -6.9 1.1

Jan-00 -14.48% -0.65 -129 3.0 -0.4

Feb-00 75.48% 0.37 756 -10.0 -1.5

Mar-00 69.08% -0.16 -124 -1.5 -1.4

Apr-00 -176.52% -0.06 -712 -3.8 -0.6

May-00 -2.15% -0.07 -460 -2.1 -1.1

Jun-00 45.67% 1.03 565 6.6 1.9
Table AS5.4(4)/2 Summary Output
Regression Statistics
Multiple R 0.8051
R Square 0.6482
Adjusted R Square 0.4472
Standard Error 0.4737
Observations 12.0000
ANOVA

df SS MS F Significance F
Regression 4.0000 2.8939 0.7235 3.2248 0.0844
Residual 7.0000 1.5705 0.2244
Total 11.0000 4.4644
Coefficients Standard Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept -0.1867 0.1579 -1.1821 0.2757 -0.5602 0.1868 -0.5602 0.1868
Risk Prem. -0.1303 0.3749 -0.3477 0.7383 -1.0168 0.7561 -1.0168 0.7561
NASDAQ 0.0014 0.0004 3.2638 0.0138 0.0004 0.0024 0.0004 0.0024
Con'dence 0.0742 0.0405 1.8303 0.1099 -0.0217 0.1700 -0.0217 0.1700
Forex -0.3310 0.1657 -1.9977 0.0859 -0.7227 0.0608 -0.7227 0.0608
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Appendix 5.4(5)

Table A5.4(5)/1 E-Commerce Portfolio Returns: Three-Factor
(NAS, CC and FE) Sector Regression Model — Integrated of Order One

Stock Westpac

Return NASDAQ | Con'dence | Forex
Jul-99 10.40% -48 0.1 -1.3
Aug-99 -18.31% 101 -4.2 -1.1
Sep-99 7.59% 7 4.5 1.0
Oct-99 10.80% 220 -0.8 -1.3
Nov-99 10.26% 370 1.6 -0.4
Dec-99 -3.16% 733 -6.9 1.1
Jan-00 -14.48% -129 3.0 -0.4
Feb-00 75.48% 756 -10.0 -1.5
Mar-00 69.08% -124 -1.5 -1.4
Apr-00 -176.52% -712 -3.8 -0.6
May-00 -2.15% -460 -2.1 -1.1
Jun-00 45.67% 565 6.6 1.9

Table A5.4(5)/2 Summary Output

Regression Statistics

Multiple R 0.8013
R Square 0.6421
Adjusted R Square 0.5080
Standard Error 0.4469
Observations 12.0000
ANOVA
df SS MS F Significance F
Regression 3.0000 2.8668 0.9556 4.7852 0.0341
Residual 8.0000 1.5976 0.1997
Total 11.0000 4.4644

Coefficients Standard Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept -0.1900 0.1488 -1.2772 0.2373 -0.5330 0.1530 -0.5330 0.1530
NASDAQ 0.0013 0.0003 3.7657 0.0055 0.0005 0.0021 0.0005 0.0021
Con'dence 0.0692 0.0358 1.9345 0.0891 -0.0133 0.1517 -0.0133 0.1517
Forex -0.3287 0.1562 -2.1045 0.0685 -0.6888 0.0315 -0.6888 0.0315
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Appendix 5.5

Table A5.5/1 Dickey Fuller Stationarity Test:
Market Risk Premium (MRP)

[ MRP | Change y; | Vi1
Jul-99 0.16 -0.08 0.24
Aug-99 -0.32 -0.48 0.16
Sep-99 -0.34 -0.02 -0.32
Oct-99 -0.03 0.30 -0.34
Nov-99 0.61 0.64 -0.03
Dec-99 0.38 -0.23 0.61
Jan-00 -0.27 -0.65 0.38
Feb-00 0.10 0.37 -0.27
Mar-00 -0.07 -0.16 0.10
Apr-00 -0.13 -0.06 -0.07
May-00 -0.19 -0.07 -0.13
Jun-00 0.84 1.03 -0.19

Table AS5.5/2 Summary Output

Regression Statistics

Muitiple R 0.5989
R Square 0.3587
Adjusted R Square 0.2946
Standard Error 0.3936
Observations 12
ANOVA
df SS MS F Significance F

Regression 1 0.8665 0.8665 5.5937 0.0396
Residual 10 1.5491 0.1549
Total 11 2.4157

Coefficients Standard Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
intercept 0.0614 0.1137 0.5397 0.6012 -0.1920 0.3148 -0.1920 0.3148
yt-1 -0.9551 0.4038 -2.3651 0.0396 -1.8548 -0.0553 -1.8548 -0.0553
Table AS5.5/3 Estimate of p
A A
p =1+0 = 0.045  (whichis < 1)
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Appendix 5.6

Table A5.6/1 Dickey Fuller Stationarity Test:
Industrial Production (/P)

| p | changey | ya
Jul-99 117.5 0.90 116.6
Aug-99 117.8 0.30 117.5
Sep-99 118.5 0.70 117.8
Oct-99 118.9 0.40 118.5
Nov-99 119.5 0.60 118.9
Dec-99 120 0.50 119.5
Jan-00 119.7 -0.30 120
Feb-00 119.2 -0.50 119.7
Mar-00 118.3 -0.90 119.2
Apr-00 116 -2.30 118.3
May-00 114.4 -1.60 116
Jun-00 112.8 -1.60 114.4

Table A5.6/2 Summary Output

Regression Statistics

Multiple R 0.2951
R Square 0.0871
Adjusted R Square -0.0042
Standard Error 1.0689
Observations 12.0000
ANOVA
df SS MS F Significance F

Regression 1.0000 1.0902 1.0902 0.9541 0.3517
Residual 10.0000 11.4264 1.1426
Total 11.0000 12.5167

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -22.4781 22.6900 -0.9907 0.3452 -73.0345 28.0782 -73.0345 28.0782
yt-1 0.1878 0.1922 0.9768 0.3517 -0.2405 0.6160 -0.2405 0.6160
Table AS.6/3 Estimate of p
A A
p =1+6 = 1.188 (which is > 1)
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Appendix 5.7

Table A5.7/1 Dickey Fuller Stationarity Test:

NASDAQ (NAS)
‘ NAS ‘ Change y, ‘ Vi

Jul-99 2638 -48 2686
Aug-99 2739 101 2638
Sep-99 2746 7 2739
Oct-99 2966 220 2746
Nov-99 3336 370 2966
Dec-99 4069 733 3336
Jan-00 3940 -129 4069
Feb-00 4697 756 3940
Mar-00 4573 -124 4697
Apr-00 3861 -712 4573
May-00 3401 -460 3861
Jun-00 3966 565 3401

Table A5.7/2 Summary Output

Regression Statistics

Multiple R 0.3719
R Square 0.1383
Adjusted R Square 0.0521
Standard Error 439.4246

Observations 12
ANOVA
df SS MS F Significance F

Regression 1 309872.7 309872.7 1.6048 0.2339
Residual 10 1930939.7 193094.0
Total 11 2240812.4

Coefficients Standard Error  t Stat P-value  Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 889.351 630.733 1.410 0.189 -516.010 2294.712 -516.010 2294.712
Y1 -0.225 0.178 -1.267 0.234 -0.622 0.171 -0.622 0.171

Table A5.7/3 Estimate of p
A A
p =1+860 = 0.775  (whichis < 1)
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Appendix 5.8

Table A5.8/1 Dickey Fuller Stationarity Test:
Consumer Confidence (CC)

‘ cC | Change y, ‘ Vi
Jul-99 113.8 0.12 113.7
Aug-99 109.7 -4.17 113.8
Sep-99 114.2 4.51 109.7
Oct-99 113.3 -0.84 114.2
Nov-99 115.0 1.63 113.3
Dec-99 108.0 -6.92 115.0
Jan-00 1111 3.04 108.0
Feb-00 101.1 -9.97 111.1
Mar-00 99.6 -1.50 101.1
Apr-00 95.9 -3.75 99.6
May-00 93.7 -2.14 95.9
Jun-00 100.3 6.62 93.7

Table AS5.8/2 Summary Output

Regression Statistics

Multiple R 0.3116
R Square 0.0971
Adjusted R Square  0.0068
Standard Error 4.7263
Observations 12.0000
ANOVA
df SS MS F Significance F
Regression 1.0000 24.0137 24.0137 1.0750 0.3242
Residual 10.0000 223.3787 22.3379
Total 11.0000 247.3924

Coefficients Standard Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 19.3964  19.8295 09782 03511  -24.7866  63.5793 -24.7866  63.5793
yt-1 -0.1909 0.1841 -1.0368 03242  -0.6012  0.2194  -0.6012 0.2194
Table AS5.8/3 Estimate of p

A A

p =1+60 = 0.809  (whichis < 1)
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Appendix 5.9

Table A5.9/1 Dickey Fuller Stationarity Test:

Foreign Exchange (FE)

FE | Change y, | Vi1
Jul-99 57.1 -1.30 58.4
Aug-99 56.0 -1.10 571
Sep-99 57.0 1.00 56.0
Oct-99 56.7 -1.30 57.0
Nov-99 55.3 -0.40 55.7
Dec-99 56.4 1.10 55.3
Jan-00 56.0 -0.40 56.4
Feb-00 54.5 -1.50 56.0
Mar-00 53.1 -1.40 54.5
IApr-00 52.5 -0.60 53.1
May-00 51.4 -1.10 525
Jun-00 53.3 1.90 51.4
Table A5.9/2 Summary Output
Regression Statistics
Multipie R 0.4310
R Square 0.1858
Adjusted R Square 0.1044
Standard Error 1.0806
Observations 12.0000
ANOVA
df SS MS F Significance F
Regression 1.0000 2.6645 2.6645 2.2817 0.1618
Residual 10.0000 11.6780 1.1678
Total 11.0000 14.3425
Coefficients Standard Error  t Stat P-value  Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept . 12.7920 8.7555 1.4610 0.1747 -6.7166 32.3006 -6.7166 32.3006
yt-1 -0.2391 0.1583 -1.5105 0.1618 -0.5917 0.1136 -0.5917 0.1136
Table A5.9/3 Estimate of p

A A

p =1+06 = 0.761  (whichis < 1)
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Appendix 5.10

Table A5.10/1 Data for Cointegration Test of E-Commerce
Portfolio Return and NASDAQ (NAS)

Yt Xt

Stock

Return NAS
Jul-99 10.40% 2638
Aug-99 -7.91% 2739
Sep-99 -0.32% 2746
Oct-99 10.48% 2966
Nov-99 20.74% 3336
Dec-99 17.58% 4069
Jan-00 3.10% 3940
Feb-00 78.58% 4697
Mar-00 147.66% 4573
Apr-00 -28.86% 3861
May-00 -31.01% 3401
Jun-00 14.66% 3966

Table AS5.10/2 Regression Summary Output / Cointegration Test of E-Commerce
Portfolio Return and NAS

Regression Statistics

Multiple R 0.6075
R Square 0.3690
Adjusted R Square 0.3059
Standard Error 0.4082
Observations 12.0000
ANOVA
df SS MS F Significance F
Regression 1.0000 0.9746 0.9746 5.8480 0.0362
Residual 10.0000 1.6665 0.1667
Total 11.0000 2.6411

Coefficients Standard Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -1.2984 0.6291 -2.0640 0.0659 -2.7000 0.1032 -2.7000 0.1032
NASDAQ 0.0004 0.0002 2.4183 0.0362 0.0000 0.0008 0.0000 0.0008
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Table A5.10/3 Dickey-Fuller Residual Test of E-Commerce
Portfolio Return and NASDAQ (NAS)

A A A A A
ut = yt— a - L x Au: Hi-1

0.3472 0.1040 -1.2984 1.0552 0.3472 0.0000
0.1236 -0.0791 -1.2984 1.0957 -0.2236 0.3472
0.1967 -0.0032 -1.2984 1.0985 0.0732 0.1236
0.2166 0.1048 -1.2984 1.1866 0.0199 0.1967
0.1713 0.2074 -1.2984 1.3345 -0.0453 0.2166
-0.1535 0.1758 -1.2984 1.6277 -0.3249 0.1713
-0.2467 0.0310 -1.2984 1.5761 -0.0932 -0.1535
0.2055 0.7858 -1.2984 1.8787 0.4523 -0.2467
0.9459 1.4766 -1.2984 1.8291 0.7403 0.2055
-0.5345 -0.2886 -1.2984 1.5443 -1.4803 0.9459
-0.3721 -0.3101 -1.2984 1.3604 0.1624 -0.5345
-0.1414 0.1466 -1.2984 1.5864 0.2306 -0.3721

Table A5.10/4 Summary Output of DF Residual Test for

E-Commerce Portfolio Return and NASDAQ

Regression Statistics

Multiple R 0.7048

R Square 0.4967

Adjusted R Square 0.4464

Standard Error 0.4084

Observations 12.0000

ANOVA

df SS MS F Significance F

Regression 1.0000 1.6463 1.6463 9.8685 0.0105

Residual 10.0000 1.6682 0.1668

Total 11.0000 3.3145

Coefficients Standard Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.0636 0.1203 0.5287 0.6086 -0.2045 0.3317 -0.2045 0.3317
ey -1.0053 0.3200 -3.1414 0.0105 -1.7184 -0.2923 -1.7184 -0.2923
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Appendix 5.10(1)

Table A5.10(1)/1 Data for Cointegration Test of E-Commerce
Portfolio Return and NASDAQ with First Difference

Ay, Ay

Stock

Return NAS
Jul-99 10.40% -48
Aug-99 -18.31% 101
Sep-99 7.59% 7
Oct-99 10.80% 220
Nov-99 10.26% 370
Dec-99 -3.16% 733
Jan-00 -14.48% -129
Feb-00 75.48% 756
Mar-00 69.08% -124
Apr-00 -176.52% -712
May-00 -2.15% -460
Jun-00 45.67% 565

Table A5.10(1)/2 Regression Summary Output / Cointegration Test of
E-Commerce Portfolio Return and NASDAQ with First Difference

Regression Statistics

Mulitiple R 0.6414
R Square 0.4114
Adjusted R Square  0.3525
Standard Error 0.5126
Observations 12.0000
ANOVA
df SS MS F Significance F
Regression 1.0000 1.8366 1.8366 6.9894 0.0246
Residual 10.0000 2.6277 0.2628
Total 11.0000 4.4644

Coefficients Standard Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -0.0843 0.1524 -0.5530 0.5924 -0.4239 0.2553 -0.4239 0.2553
NASDAQ 0.0009 0.0003 2.6437 0.0246 0.0001 0.0017 0.0001 0.0017

282



Table A5.10(1)/3 Dickey-Fuller Residual Test of E-Commerce
Portfolio Return and NASDAQ with First Difference

A A A A A

Mt = yt-— o - ,sz Aur Hi-1
0.2315 0.1040 -0.0843 -0.0432 0.2315 0.0000
-0.1897 -0.1831 -0.0843 0.0909 -0.4212 0.2315
0.1539 0.0759 -0.0843 0.0063 0.3436 -0.1897
-0.0057 0.1080 -0.0843 0.1980 -0.1596 0.1539
-0.1461 0.1026 -0.0843 0.3330 -0.1404 -0.0057
-0.6070 -0.0316 -0.0843 0.6597 -0.4609 -0.1461
0.0556 -0.1448 -0.0843 -0.1161 0.6626 -0.6070
0.1587 0.7548 -0.0843 0.6804 0.1031 0.0556
0.8867 0.6908 -0.0843 -0.1116 0.7280 0.1587
-1.0401 -1.7652 -0.0843 -0.6408 -1.9268 0.8867
0.4768 -0.0215 -0.0843 -0.4140 1.5169 -1.0401
0.0325 0.4567 -0.0843 0.5085 -0.4443 0.4768

Table A5.10(1)/4 Summary Output of Dickey-Fuller Residual Test
of E-Commerce Portfolio Return and NASDAQ with First Difference

Regression Statistics

Multiple R 0.8613
R Square 0.7419
Adjusted R Square 0.7161
Standard Error 0.4486
Observations 12.0000
ANOVA
df SS MS F Significance F
Regression 1.0000 5.7847 5.7847 28.7445 0.0003
Residual 10.0000 2.0125 0.2012
Total 11.0000 7.7972

Coefficients Standard Error ~ t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -0.0004 0.1295 -0.0033 0.9974 -0.2890 0.2881 -0.2890 0.2881
Bt -1.4840 0.2768 -5.3614 0.0003 -2.1007 -0.8673 -2.1007 -0.8673
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Appendix 5.11

Table A5.11/1 Data for Cointegration Test of E-Commerce
Portfolio Return and Consumer Confidence (CC)

Yt Xt

Stock

Return ccC
Jul-99 10.40% 113.8
Aug-99 -7.91% 109.7
Sep-99 -0.32% 114.2
Oct-99 10.48% 113.3
Nov-99 20.74% 115.0
Dec-99 17.58% 108.0
Jan-00 3.10% 1111
Feb-00 78.58% 101.1
Mar-00 147.66% 99.6
Apr-00 -28.86% 95.9
May-00 -31.01% 93.7
Jun-00 14.66% 100.3

Table A5.11/2 Regression Summary Output / Cointegration Test of
E-Commerce Portfolio Return and Consumer Confidence

Regression Statistics

Multiple R 0.1069
R Square 0.0114
Adjusted R Square -0.0874
Standard Error 0.5110
Observations 12.0000
ANOVA
df SS MS F Significance F
Regression 1.0000 0.0302 0.0302 0.1155 0.7409
Residual 10.0000 2.6110 0.2611
Total 11.0000 2.6411

Coefficients Standard Error  t Stat P-value  Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 09177 2.1284 0.4312 0.6755 -3.8247 5.6600 -3.8247 5.6600
Con'dence -0.0068 0.0200 -0.3399 0.7409 -0.0513 0.0377 -0.0513 0.0377
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Table A5.11/3 Dickey-Fuller Residual Test of E-Commerce
Portfolio Return and Consumer Confidence (CC)

A A A A A

ut =yt - a - B xi A Hi-1
-0.0396 0.1040 0.9177 -0.7741 -0.0396 0.0000
-0.2511 -0.0791 0.9177 -0.7457 -0.2115 -0.0396
-0.1445 -0.0032 09177 -0.7764 0.1066 -0.2511
-0.0423 0.1048 0.9177 -0.7706 0.1023 -0.1445
0.0715 0.2074 0.9177 -0.7818 0.1137 -0.0423
-0.0072 0.1758 0.9177 -0.7347 -0.0786 0.0715
-0.1313 0.0310 0.9177 -0.7554 -0.1241 -0.0072
0.5557 0.7858 0.9177 -0.6876 0.6870 -0.1313
1.2363 1.4766 0.9177 -0.6774 0.6806 0.5557
-0.5544 -0.2886 0.9177 -0.6519 -1.7907 1.2363
-0.5905 -0.3101 0.9177 -0.6373 -0.0361 -0.5544
-0.0888 0.1466 0.9177 -0.6823 0.5017 -0.5905

Table A5.11/4 Summary Output of DF Residual Test of
E-Commerce Portfolio Return and Consumer Confidence

Regression Statistics

Multiple R 0.6560
R Square 0.4304
Adjusted R Square 0.3734
Standard Error 0.5061
Observations 12.0000
ANOVA
df S8 MS F Significance F
Regression 1.0000 1.9353 1.9353 7.5551 0.0205
Residual 10.0000 2.5616 0.2562
Total 11.0000 4,4969

Coefficients Standard Error  t Stat P-value  Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.0000 0.1461 -0.0002 0.9999 -0.3256 0.3256 -0.3256 0.3256
-1 -0.8624 0.3138 -2.7487 0.0205 -1.5615 -0.1633 -1.5615 -0.1633
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Appendix 5.11(1)

Table A5.11(1)/1 Data for Cointegration Test of E-Commerce
Portfolio Return and Consumer Confidence with First Difference

Ay, Axq
Stock
Return cc
Jul-99 10.40% 0.1
Aug-99 -18.31% -4.2
Sep-99 7.59% 4.5
Oct-99 10.80% -0.8
Nov-99 10.26% 1.6
Dec-99 -3.16% -6.9
Jan-00 -14.48% 3.0
Feb-00 75.48% -10.0
Mar-00 69.08% -1.5
Apr-00 -176.52% -3.8
May-00 -2.15% 2.1
Jun-00 45.67% 6.6

Table AS5.11(1)/2 Regression Summary Output / Cointegration Test of
E-Commerce Portfolio Return and Consumer Confidence with First Difference

Regression Statistics

Multiple R 0.0701
R Square 0.0049
Adjusted R Square -0.0946
Standard Error 0.6665
Observations 12.0000
ANOVA
df SS MS F Significance F

Regression 1.0000 0.0220 0.0220 0.0494 0.8285
Residual 10.0000 4.4424 0.4442
Total 11.0000 4.4644

Coefficients Standard Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.0228 0.1982 0.1151 0.9106 -0.4189 0.4645 -0.4189 0.4645
Con'dence 0.0094 0.0424 0.2224 0.8285 -0.0850 0.1039 -0.0850 0.1039
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Table A5.11(1)/3 Dickey-Fuller Residual Test of E-Commerce
Portfolio Return and Consumer Confidence with First Difference

A A A A A

ut =yt - o - B xi Ap Hi-1
0.0803 0.1040 0.0228 0.0009 0.0803 0.0000
-0.1664 -0.1831 0.0228 -0.0395 -0.2467 0.0803
0.0108 0.0759 0.0228 0.0423 0.1772 -0.1664
0.0927 0.1080 0.0228 -0.0075 0.0819 0.0108
0.0648 0.1026 0.0228 0.0150 -0.0280 0.0927
0.0105 -0.0316 0.0228 -0.0649 -0.0543 0.0648
-0.1958 -0.1448 0.0228 0.0282 -0.2063 0.0105
0.8260 0.7548 0.0228 -0.0940 1.0218 -0.1958
0.6821 0.6908 0.0228 -0.0141 -0.1439 0.8260
-1.7523 -1.7652 0.0228 -0.0357 -2.4344 0.6821
-0.0246 -0.0215 0.0228 -0.0197 1.7277 -1.7523
0.3719 0.4567 0.0228 0.0620 0.3964 -0.0246

Table A5.11(1)/4 Summary Output of Dickey-Fuller Residual Test of
E-Commerce Portfolio Return and Consumer Confidence with First Difference
Regression Statistics

Multiple R 0.7622
R Square 0.5810
Adjusted R Square 0.5391
Standard Error 0.6561
Observations 12.0000
ANOVA
af SS MS F Significance F
Regression 1.0000 5.9687 5.9687 13.8660 0.0040
Residual 10.0000 4.3046 0.4305
Total 11.0000 10.2733

Coefficients Standard Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -0.0056 0.1897 -0.0293 0.9772 -0.4281 0.4170 -0.4281 0.4170
b1 -1.1792 0.3167 -3.7237 0.0040 -1.8848 -0.4736 -1.8848 -0.4736
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Appendix 5.12

Table A5.12/1 Data for Cointegration Test of E-Commerce
Portfolio Return and Foreign Exchange (FE)

Yi X

Stock

Return FE
Jul-99 10.40% 571
Aug-99 -7.91% 56.0
Sep-99 -0.32% 57.0
Oct-99 10.48% 55.7
Nov-99 20.74% 55.3
Dec-99 17.58% 56.4
Jan-00 3.10% 56.0
Feb-00 78.58% 54.5
Mar-00 147.66% 53.1
Apr-00 -28.86% 52.5
May-00 -31.01% 51.4
Jun-00 14.66% 53.3

Table A5.12/2 Regression Summary Output / Cointegration
Test of E-Commerce Portfolio Return and Foreign Exchange

Regression Statistics

Multiple R 0.0723
R Square 0.0052
Adjusted R Square -0.0942
Standard Error 0.5126
Observations 12.0000
ANOVA
af SS MS F Significance F
Regression 1.0000 0.0138 0.0138 0.0526 0.8232
Residual 10.0000 2.6273 0.2627
Total 11.0000 2.6411

Coefficients Standard Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 1.2332 4.5243 0.2726 0.7907 -8.8475 11.3138 -8.8475 11.3138
Forex -0.0189 0.0824 -0.2294 0.8232 -0.2026 0.1648 -0.2026 0.1648
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Table A5.12/3 Dickey-Fuller Residual Test of E-Commerce
Portfolio Return and Foreign Exchange (FE)

A A

A A A
ut = yt - a - B x: Aut Hi-1
-0.0500 0.1040 1.2332 -1.0792 -0.0500 0.0000
-0.2539 -0.0791 1.2332 -1.0584 -0.2039 -0.0500
-0.1591 -0.0032 1.2332 -1.0773 0.0948 -0.2539
-0.0757 0.1048 1.2332 -1.0627 0.0834 -0.1591
0.0194 0.2074 1.2332 -1.0452 0.0950 -0.0757
0.0086 0.1758 1.2332 -1.0660 -0.0108 0.0194
-0.1438 0.0310 1.2332 -1.0584 -0.1524 0.0086
0.5827 0.7858 1.2332 -1.0301 0.7265 -0.1438
1.2470 1.4766 1.2332 -1.0036 0.6643 0.5827
-0.5296 -0.2886 1.2332 -0.9923 -1.7765 1.2470
-0.5718 -0.3101 1.2332 -0.9715 -0.0423 -0.5296
-0.0792 0.1466 1.2332 -1.0074 0.4926 -0.5718

Table A5.12/4 Summary Output of DF Residual Test
of E-Commerce Portfolio Return and Foreign Exchange

Regression Statistics

Multiple R 0.6514
R Square 0.4243
Adjusted R Square 0.3667
Standard Error 0.5068
Observations 12.0000
ANOVA
df SS MS F Significance F
Regression 1.0000 1.8931 1.8931 7.3706 0.0218
Residual 10.0000 2.5684 0.2568
Total 11.0000 4.4615

Coefficients Standard Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -0.0014 0.1463 -0.0094 0.9927 -0.3274 0.3246 -0.3274 0.3246
Uit -0.8499 0.3131 -2.7149 0.0218 -1.5475 -0.1524 -1.5475 -0.1524
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Appendix 5.12(1)

Table AS5.12(1)/1 Data for Cointegration Test of E-Commerce
Portfolio Return and Foreign Exchange with First Difference

Ay Axy

Stock

Return Forex
Jul-99 10.40% -1.3
Aug-99 -18.31% -1.1
Sep-99 7.59% 1.0
Oct-99 10.80% -1.3
Nov-99 10.26% -0.4
Dec-99 -3.16% 1.1
Jan-00 -14.48% -0.4
Feb-00 75.48% -1.5
Mar-00 69.08% -1.4
Apr-00 -176.52% -0.6
May-00 -2.15% -1.1
Jun-00 45.67% 1.9

Table A5.12(1)/2 Regression Summary Output / Cointegration Test of

E-Commerce Portfolio Return and Foreign Exchange with First Difference

Regression Statistics

Multiple R 0.0128
R Square 0.0002
Adjusted R Square -0.0998
Standard Error 0.6681
Observations 12.0000
ANOVA
af SS MS F Significance F

Regression 1.0000 0.0007 0.0007 0.0016 0.9684
Residual 10.0000 4.4636 0.4464
Total 11.0000 4.4644

Coefficients Standard Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.0092 0.2069 0.0443 0.9655 -0.4519 0.4702 -0.4519 0.4702
Forex -0.0072 0.1764 -0.0406 0.9684 -0.4002 0.3859 -0.4002 0.3859
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Table A5.12(1)/3 Dickey-Fuller Residual Test of E-Commerce Portfolio
Return and Foreign Exchange with First Difference

A

A A A A
ut =yt - a _ B x: At Hi-1
0.0854 10.40% 0.0092 0.0094 0.0854 0.0000
-0.2002 -18.31% 0.0092 0.0079 -0.2857 0.0854
0.0739 7.59% 0.0092 -0.0072 0.2741 -0.2002
0.0894 10.80% 0.0092 0.0094 0.0155 0.0739
0.0905 10.26% 0.0092 0.0029 0.0011 0.0894
-0.0329 -3.16% 0.0092 -0.0079 -0.1234 0.0905
-0.1569 -14.48% 0.0092 0.0029 -0.1240 -0.0329
0.7348 75.48% 0.0092 0.0108 0.8917 -0.1569
0.6715 69.08% 0.0092 0.0101 -0.0633 0.7348
-1.7787 -176.52% 0.0092 0.0043 -2.4502 0.6715
-0.0386 -2.15% 0.0092 0.0079 1.7401 -1.7787
0.4612 45.67% 0.0092 -0.0137 0.4998 -0.0386

Table A5.12(1)/4 Summary Output of Dickey-Fuller Residual Test of

E-Commerce Portfolio Return and Foreign Exchange with First Difference
Regression Statistics

Multipie R 0.7608
R Square 0.5789
Adjusted R Square 0.5368
Standard Error 0.6572
Observations 12.0000
ANOVA
df SS MS F Significance F

Regression 1.0000 5.9379 5.9379 13.7461 0.0041
Residual 10.0000 4.3197 0.4320
Total 11.0000 10.2577

Coefficients Standard Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -0.0071 0.1901 -0.0375 0.9708 -0.4308 0.4165 -0.4308 0.4165
-t -1.1844 0.3194 -3.7076 0.0041 -1.8961 -0.4726 -1.8961 -0.4726
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Appendix 5.13

Table A5.13/1 Cointegration Tests of the Four-Factor Model

e-stockreturn(APR), = o + BANAS, + BACC, + BAFE, + ¢,

e- stockreturn(APR); =-0.1900 + 0.0013ANAS, + 0.0692ACC, - 0.3287AFE,

Table A5.13/2 Regression Summary Output of the Four-Factor Model

Regression Statistics

Multipie R 0.8013
R Square 0.6421
Adjusted R Square 0.5080
Standard Error 0.4469
Observations 12.0000
ANOVA
df SS MS F Significance F
Regression 3.0000 2.8668 0.9556 4.7852 0.0341
Residual 8.0000 1.5976 0.1997
Total 11.0000 4.4644

Coefficients Standard Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept -0.1900 0.1488 -1.2772 0.2373 -0.5330 0.1530 -0.5330 0.1530
NASDAQ 0.0013 0.0003 3.7657 0.0055 0.0005 0.0021 0.0005 0.0021
Con'dence 0.0692 0.0358 1.9345 0.0891 -0.0133 0.1517 -0.0133 0.1517
Forex -0.3287 0.1562 -2.1045 0.0685 -0.6888 0.0315 -0.6888 0.0315

Table A5.13/3 Residual Output of the
Four-Factor Model Regression

Predicted
Observation Return Residuals

1.0000 0.1810 -0.0770
2.0000 0.0139 -0.1970
3.0000 -0.1980 0.2739
4.0000 0.4717 -0.3637
5.0000 0.5396 -0.4370
6.0000 -0.0636 0.0320
7.0000 -0.0208 -0.1240
8.0000 0.6066 0.1482
9.0000 0.0030 0.6878
10.0000 -1.1936 -0.5716
11.0000 -0.5797 0.5582
12.0000 0.3866 0.0701
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Table A5.13/4 Regression Data for
the Residuals with One Lag

Ae, = Bewt
-0.0770 0.0000
-0.1200 -0.0770
0.4708 -0.1970
-0.6376 0.2739
-0.0733 -0.3637
0.4690 -0.4370
-0.1560 0.0320
0.2722 -0.1240
0.5397 0.1482
-1.2594 0.6878
1.1298 -0.5716
-0.4881 0.5582

Table A5.13/5 Regression Summary Output of the Four-Factor Model

Regression Statistics

Muitiple R 0.8267
R Square 0.6835
Adjusted R Square 0.6518
Standard Error 0.3716
Observations 12.0000
ANOVA
df SS MS F Significance F

Regression 1.0000 2.9824 2.9824 21.5924 0.0009
Residual 10.0000 1.3812 0.1381
Total 11.0000 4.3637

Coefficients Standard Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept -0.0022 0.1073 -0.0201 0.9844 -0.2412 0.2369 -0.2412 0.2369
&1 -1.3686 0.2945 -4.6468 0.0009 -2.0249 -0.7124 -2.0249 -0.7124
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Appendix 5.14

Table A5.14/1 Cointegration Test of the Four-Factor Model
— Augmented Dickey Fuller Test

Ae, =« + Perw + BAe, + BAe.;

e Ae, €1 Aey Ae.; €.
-0.0770 -0.0770 0.0000 0.0000 0.0000 0.0000
-0.1970 -0.1200 -0.0770 -0.0770 0.0000 0.0000
0.2739 0.4708 -0.1970 -0.1200 -0.0770 -0.0770
-0.3637 -0.6376 0.2739 0.4708 -0.1200 -0.1970
-0.4370 -0.0733 -0.3637 -0.6376 0.4708 0.2739
0.0320 0.4690 -0.4370 -0.0733 -0.6376 -0.3637
-0.1240 -0.1560 0.0320 0.4690 -0.0733 -0.4370
0.1482 0.2722 -0.1240 -0.1560 0.4690 0.0320
0.6878 0.5397 0.1482 0.2722 -0.1560 -0.1240
-0.5716 -1.2594 0.6878 0.5397 0.2722 0.1482
0.5582 1.1298 -0.5716 -1.2594 0.5397 0.6878
0.0701 -0.4881 0.5582 1.1298 -1.2594 -0.5716

Table A5.14/1 Summary Output & ANOVA for the Augmented
Dickey-Fuller Test for Cointegration of the Four-Factor Model

Regression Statistics

Multiple R 0.8500
R Square 0.7225
Adjusted R Square 0.6184
Standard Error 0.3891
Observations 12.0000
ANOVA
df SS MS F Significance F
Regression 3.0000 3.1528 1.0509 6.9431 0.0129
Residual 8.0000 1.2109 0.1514
Total 11.0000 4.3637

Coefficients Standard Error  t Stat P-value  Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 0.0007 0.1145 0.0065 0.9949 -0.2634 0.2649 -0.2634 0.2649
€y -0.9585 0.8010 -1.1967 0.2657 -2.8056 0.8885 -2.8056 0.8885
Aey -0.4538 0.6440 -0.7046 0.5010 -1.9388 1.0312 -1.9388 1.0312
Aev; -0.4326 0.4156 -1.0407 0.3285 -1.3910 0.5259 -1.3910 0.5259
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Appendix 6.1

Table A6.1/1 Risk-free Rate Estimation — July 1999 to June 2000

1-month 3-month 6-month 3-year 5-year 10-year
T. notes T. notes T. notes T. bond T. bond T. bond
Jul-99 4.68 4.69 4.70 5.53 5.82 6.24
Aug 4.74 4.74 4.71 5.77 6.02 6.35
Sep 4.76 4.77 4.77 5.60 5.88 6.30
Oct 4.81 4.87 4.90 6.08 6.31 6.63
Nov 4.98 5.01 5.05 6.18 6.41 6.64
Dec 4.98 5.04 5.14 6.47 6.70 6.96
Jan-00 5.12 5.39 5.56 6.82 7.01 7.16
Feb 5.45 5.66 5.97 6.52 6.64 6.65
Mar 5.47 5.68 5.95 6.38 6.40 6.36
Apr 5.73 5.85 6.04 6.43 6.45 6.39
May 5.88 6.00 6.18 6.20 6.24 6.27
Jun 5.83 5.86 5.96 5.97 6.05 6.16
Total 62.44 63.56 64.92 73.95 75.93 78.11
(Source: RBA)
Table A6.1/2 Geometric and Arithmetic Means
1-month | 3-month | 6-month 3-year S-year | 10-year
Treasury | Treasury | Treasury Treasury | Treasury | Treasury
notes notes notes bonds bonds bonds
Arithmetic mean: 5.20 5.30 541 6.16 6.33 6.51
Geometric mean: 5.19 5.28 5.38 6.15 6.32 6.50
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Appendix 6.2

Table A6.2/1 Stock Market Average Rate of Return (July 1999 to June 2000)

SP/ASX Market
200 Return Geomean calculations
1999 Jul-99 3020 1.72% 1 1.0172 1.0172
Aug-99 2952 -2.25% 1 0.9775 0.9943
Sep-99 2881 -2.40% 1 0.9760 0.9704
Oct-99 2885 0.14% 1 1.0014 0.9718
Nov-99 3044 5.51% 1 1.0551 1.0253
Dec-99 3153 3.56% 1 1.0356 1.0618
2000 Jan-00 3096 -1.79% 1 0.9821 1.0428
Feb-00 3136 1.28% 1 1.0128 1.0562
Mar-00 3133 -0.08% 1 0.9992 1.0554
Apr-00 3116 -0.56% 1 0.9944 1.0495
May-00 3081 -1.12% 1 0.9888 1.0378
Jun-00 3311 7.47% 1 1.0747 1.1153
Total 23.32% 1.0091

(Source: RBA)

Table A6.2/2 Arithmetic and Geometric Monthly/Annual Stock

Market Return for the Period July 1999 to June 2000

Monthly
returns Annualised
Arithmetic mean of returns: 1.94% 23.32%
Geometric mean of returns: 0.91% 10.96%
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Appendix 6.3

Table A6.3/1 Historical Returns of Stocks and Treasury Notes

- 1992 to 2000
1992 to 2000 (monthly) Stocks 3-Mth. T. notes
Arithmetic mean 0.76% 5.73
Geometric mean 0.68% 5.63
1992 to 2000 (annualised) Stocks
Arithmetic mean 9.07%
Geometric mean 8.22%
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Appendix 6.3(1)

Table A6.3(1)/1 Data for Monthly Stock Returns (S&P/ASX 200) and

3-Month Treasury Note Yield

1992

1993

1994

1995

1996

jan
feb
mar
apr
may
jun

jul

jun

jun

aug
sep
oct
nov
dec
jan
feb
mar
apr
may
jun
jul
aug
sep
oct
nov
dec
jan
feb

apr
may
jun
jul
aug
sep
oct
nov

dec

S&P/ASX 200

-0.02
-0.01
-0.02
0.05
0.01
-0.02
-0.02
-0.04
-0.04
-0.04
0.02
0.07
-0.01
0.05
0.04
0.01
0.03
0.00
0.06
0.06
0.00
0.08
-0.05
0.08
0.06
-0.06
-0.06
0.01
0.01
-0.04
0.04
0.03
-0.04
0.01
-0.08
0.01
-0.04
0.05
-0.01
0.08
-0.01
0.00
0.05
0.01
0.00
-0.03
0.04
0.02
0.04
0.00
-0.03
0.04
-0.02
-0.01
-0.03
0.04
0.01
0.03
0.02
0.02

90-Day T. notes

555
5.46
5.59
554
5.71

5.76
575
5.69
5.24
5.06
5.07
5.10
4.96
4.82
470
4.69
467
472
4.71

4.70
4.75
472
475
5.01

533
5.52
5.81

6.44
7.10
7.90
8.32
8.05
8.04
7.76
7.57
7.45
7.46
7.49
7.45
7.43
7.41
7.30
7.3

7.39
7.42
7.38
7.37
7.33
7.39
6.81

6.78
6.64
6.37
6.01
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1998

199¢

feb

mar

may
jun
jul
aug
sep

nov

dec

feb

mar

may
jun
jul
aug
sep

nov
dec
jan
feb
mar
apr
may

Total

0.00
0.01
-0.01
0.03
0.05
0.04
0.00
-0.08
0.07
-0.11
0.00
0.06
0.02
0.02
0.02
0.01
-0.02
-0.02
0.01
-0.08
0.04
0.02
0.05
0.01
0.03
0.00
0.03
0.05
-0.06
0.02
0.02
-0.02
-0.02
0.00
0.06
0.04
-0.02
0.01
0.00
-0.01
-0.01
0.07
77.09%

5§72
5.80
5.91
587
5.69
5.24
S.11
4.84
4.71
4.76
4.88
4.96
4.91
4.91
4.88
4.81
4.84
4.98
494
4.96
4.85
4.70
4.70
4.57
4.65
4.67
4.67
4.63
4.68
4.69
4.69
474
4.77
4.87
5.01
5.04
5.3¢9
5.66
5.68
5.85
6.00
5.86
549.62
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Appendix 6.6

Table A6.6/1 Mean and Standard Deviation of

E-Commerce Portfolio Returns — July 1999 to 2000

[ 1 Portfolio
onth Returns | (X~%) (x-%)’
Jul-99 0.1040 | -0.0056 | 0.0000
Aug-99 -0.0791 | -0.1887 | 0.0356
Sep-99 00032 | -0.1128 | 0.0127
0Oct-99 0.1048 | -0.0048 | 0.0000
Nov-99 02074 | 0.0978 | 0.009
Dec-99 0.1758 | 0.0662 | 0.0044
Jan-00 0.0310 | -0.0786 | 0.0062
eb-00 0.7858 | 06762 | 04572
Mar-00 14766 | 13670 | 1.8686
Apr-00 02886 | -0.3982 | 0.1586
May-00 03101 | -04197 | 0.1762
Jun-00 0.1466 | 0.0370 | 0.0014
2.7304

Table A6.6/2 E-Commerce Portfolio Means

ithmetic mean:

19.59%

Geometric mean:

10.56%

Table A6.6/3 E-Commerce Portfolio

Variance

ariance = s’

0.25

Table A6.6/4 E-Commerce Portfolio

Standard Deviation

Standard Deviation

49.82%

|JAnnualised SD

597.86%
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Appendix 6.7

Table A6.7/1 Data on E-Commerce Portfolio and
Market Returns (July 1999 to June 2000)

Portfolio Market
Month Return Return
ul-99 10.40% 1.72%
Aug-99 -7.91% -2.25%
Sep-99 -0.32% -2.40%
(Oct-99 10.48% 0.14%
Nov-99 20.74% 5.51%
Dec-99 17.58% 3.56%
Han-00 3.10% -1.79%
Feb-00 78.58% 1.28%
Mar-00 147.66% -0.08%
Apr-00 -28.86% -0.56%
May-00 -31.01% -1.12%
Jun-00 14.66% 7.47%
Total 235.09%

Table A6.7/2 E-Commerce Portfolio and Market
Returns Regression Summary Output

Regression Statistics

Multiple R 0.138194
R Square 0.019098
Adjusted R Square -0.078993
Standard Error 0.508981

Observations 12.000000
ANOVA

df SS MS F  Significance F
Regression 1.000000 0.050438 0.0504380.194694 0.668425
Residual 10.000000 2.590613 0.259061
Total 11.000000 2.641051

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 0.175239 0.154215 1.1363270.282318 -0.168374 0.518852

X Variable 1 2.160360 4.896094 0.4412420.668425 -8.748820 13.069540 -8.748820




Appendix 6.8

Table A6.8/1 Means of CAPM Estimated Expected Returns

Geo-Returns Arith. Returns Geomean calculations:
My Casino 5.71% 5.83% 1 1.06 1.06
Sausage 19.33% 23.39% 1 1.19 1.26
Solution 6 20.04% 24.32% 1 1.20 1.51
Reckon 13.31% 15.63% 1 1.13 1.72
Swish 16.13% 19.27% 1 1.16 1.99
Pocketmail 15.20% 18.07% 1 1.15 2.30
131 18.07% 21.78% 1 1.18 2.71
B2B -55.25% -72.78% 1 0.45 1.21
Coms 21 9.42% 10.61% 1 1.09 1.33
Etrade 5.87% 6.04% 1 1.06 1.40
AOL 21.80% 26.58% 1 1.22 1.71
Candle 12.39% 14.45% 1 1.12 1.92
Liberty One 2.64% 1.87% 1 1.03 1.97
Spike 25.05% 30.77% 1 1.25 2.47
Webjet 12.66% 14.79% 1 1.13 2.78
Travel.com 12.90% 15.11% 1 1.13 3.14
Ecorp 16.79% 20.13% 1 1.17 3.67
Wine Planet 36.58% 45.64% 1 1.37 5.01
Total 241.50% 1.09

Table A6.8/2 E-Commerce Portfolio

CAPM Estimated Means

Arithmetic mean

13.42%

Geomean

9.36%
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Appendix 6.11

Table A6.11/1 E-Commerce Stocks’ Risk — Actual Return

Comparison
Volatility (Std. Dev.) Actual Return
My Casino 59.59% 179.97%
Sausage 28.58% 13.52%
Solution 6 38.43% -7.39%
Reckon 19.54% -74.64%
Swish 22.55% -19.24%
Pocketmail 296.52% 41.24%
131 24.06% -223.48%
2B 801.31% 315.79%
Coms 21 19.22% -112.02%
trade 19.57% -115.12%
IAOL 82.44% -168.49%
Candle 11.25% 6.86%
Liberty One 31.17% -121.08%
Spike 45.45% -35.75%
Webjet 29.67% 43.51%
ravel.com 67.28% -42.55%
corp 33.03% -6.79%
ine Planet 56.22% 73.91%
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Appendix 6.13

Table A6.13/1 E-Commerce Stocks: Risk-Expected Return
Comparison (July 1999 to June 2000)

Volatility (Std. Dev.)

Expected Returns*

My Casino 59.59% 5.94%
Sausage 28.58% 19.35%
Solution 6 38.43% 20.06%
Reckon 19.54% 13.43%
Swish 22.55% 16.21%
Pocketmail 296.52% 15.29%
131 24.06% 18.12%
B2B 801.31% -54.07%
Coms 21 19.22% 9.60%
Etrade 19.57% 6.11%
IAOL 82.44% 21.79%
Candle 11.25% 12.69%
iberty One 31.17% 2.92%
Spike 45.45% 24.99%
Webjet 29.67% 12.79%
Travel.com 67.28% 13.03%
Ecorp 33.03% 16.86%
Wine Planet 56.22% 36.34%

(* using the CAPM)
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Appendix 6.15

Table A6. 15/1 Estimation of the AR (1) Model to Test the Weak-Form of the Efficient Market

Hypothesis by Sector

S&P/ASX  Market  Market C&G C&G COS COS DM DM

200 Return  Return,; | Return Return,, | Return Return,, | Return Return,,

Jul-99 3020 1.72% 2.37% 16.28% 72.00% 15.79% 12.67% 0.00% 0.00%
Aug-99 2952 -2.25% 1.72% -30.00% 16.28% -14.54% 15.79% -8.47% 0.00%
Sep-99 2881 -2.40% 2.25% 28.57% -30.00% 17.12% -14.54% | -22.22% -8.47%
Oct1-99 2885 0.14% 2.40% 6.67% 28.57% 13.28% 17.12% -2.38% 22.22%
Nov-99 3044 5.51% 0.14% 19.05% -6.67% 47.84% 13.28% 46.34% -2.38%
Dec-99 3153 3.56% 5.51% 100.00% 19.05% 22.15% 47.84% -5.00% 46.34%
Jan-00 3096 -1.79% 3.56% 0.00% 100.00% -7.26% 22.15% 4.91% -5.00%
Feb-00 3136 1.28% -1.79% 0.00% 0.00% -12.35% 7.26% 27.09% 491%
Mar-00 3133 -0.08% 1.28% 0.00% 0.00% 12.81% -12.35% 14.47% 27.09%
Apr-00 3116 -0.56% -0.08% 180.00% 0.00% -43.67% 12.81% -14.94% 14.47%
May-00 3081 -1.12% 0.56% 3.75% 180.00% | -36.06% -43.67% | -39.19%  -14.94%
Jun-00 3311 7.47% -1.12% -14.81% -3.75% 13.53% -36.06% 8.00% -39.19%
(Source: RBA)
Table A6. 15/2 Regression Statistics
Multiple R 0.0367 0.2159 0.2537 0.0827
}R Square 0.0013 0.0466 0.0643 0.0068
Adjusted R Square -0.0985 -0.0487 -0.0292 -0.0925
Standard Error 0.0329 0.6025 0.2631 0.2343
Observations 12 12 12 12.0000
ANOVA
ntercept
Coefficients 0.0093 0.3080 0.0180 0.0071
Standard Error 0.0097 0.1989 0.0763 0.0676
¢ Stat 0.9586 1.5486 0.2358 0.1055
P-value 0.3604 0.1525 0.8184 0.9181
Return,;
Coefficients 0.0471 0.2154 0.2540 0.0832
\Standard Error 0.4060 0.3081 0.3063 0.3168
« Star 0.1161 -0.6992 0.8293 0.2625
\P-value 0.9099 0.5004 0.4263 0.7983
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Table A6. 15/3 Estimation of the AR (1) Model to Test the Weak-Form of the Efficient

Market Hypothesis by Sector

ES ES HMS HMS HT HT MFS MFS

Returns  Return., | Return  Return,.; | Return Return.; | Return Return,,
ul-99 0.00% 38.00% 140.00% -13.00% -15.96% 3.00% -19.55% -18.00%
Aug-99 -19.88% 0.00% 4.17% 140.00% -26.58% -15.96% 20.25% -19.55%
Sep-99 -4.00% -19.88% -10.00% 4.17% -13.79% -26.58% -23.90% 20.25%
0ct-99 2.18% -4.00% 0.00% -10.00% -10.00% -13.79% -5.20% -23.90%
Nov-99 10.42% 2.18% 0.00% 0.00% 2.22% -10.00% 1.43% -5.20%
Dec-99 -0.86% 10.42% 0.00% 0.00% 2.17% 2.22% -12.47% 1.43%
Jan-00 -18.77% -0.86% 0.00% 0.00% -11.11% 2.17% -19.35% -12.47%
Feb-00 488.48% -18.77% 0.00% 0.00% 42.50% -11.11% 3.00% -19.35%
Ma-00 -23.34% 488.48% | 2677.78% 0.00% -14.04% 42.50% 31.07% 3.00%
Apr-00 -42.02% -23.34% -51.20% 2677.78% | -34.69% -14.04% -40.74% 31.07%
May-00 -56.84% -42.02% -40.98% -51.20% 3.13% -34.69% -14.58% -40.74%
Jun-00 -11.78% -56.84% -8.33% -40.98% -12.12% 3.13% -12.68% -14.58%
{Source: RBA)
Table A6. 15/4 Regression Statistics
Multiple R 0.1125 0.1136 0.1102 0.3285
IR Square 0.0126 0.0129 0.0121 0.1079
Adjusted R Square -0.0861 -0.0858 -0.0867 0.0187
Standard Exror 1.5279 8.0604 0.1996 0.1939
Observations 12.0000 12.0000 12.0000 12.0000
ANOVA
Intercept
Coefficients 0.3048 2.5156 -0.0842 -0.1039
\Standard Error 0.4518 2.4323 0.0610 0.0610
¢ Stat 0.6745 1.0342 -1.3801 -1.7035
P-value 0.5153 0.3254 0.1976 0.1193
Return,;
Coefficients -0.1128 -0.1135 -0.1091 -0.3255
\Standard Error 0.3153 0.3141 0.3114 0.2959
t Stat -0.3579 -0.3614 0.3505 -1.0998
P-value 0.7279 0.7253 0.7332 0.2972
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Table A6. 15/5 Estimation of the AR (1) Model to Test the Weak-Form of the Efficient

Market Hypothesis by Sector

MS MS oT oT RRI RRI Portfolio  Portfolio

Returns  Return., | Returns Return,; | Returns Retumn,. 1 Return Return,.;
Jul-99 5.95% -2.00% 0.06% 0.00% -1.00% 0.00% 10.40% 0.00%
Aug-99 15.29% 5.95% -15.68% 0.06% -3.06% -1.00% -7.91% 10.40%
Sep-99 -20.30% 15.29% -2.24% -15.68% -5.29% -3.06% -0.32% -1.91%
0ct-99 9.34% -20.30% 10.18% -2.24% 23.84% -5.29% 10.48% -0.32%
Nov-99 17.41% 9.34% 11.12% 10.18% 20.73% 23.84% 20.74% 10.48%
Dec-99 14.86% 17.41% 40.84% 11.12% 18.43% 20.73% 17.58% 20.74%
Jan-00 76.08% 14.86% -3.65% 40.84% 6.61% 18.43% 3.10% 17.58%
Feb-00 97.01% 76.08% 43.22% -3.65% 33.36% 6.61% 78.58% 3.10%
Mar-00 -9.20% 97.01% -15.41% 43.22% 0.65% 33.36% 147.66% 78.58%
Apr-00 -29.56% 9.20% -27.98% -15.41% -43.84% 0.65% -28.86% 147.66%
May-00 -31.01% -29.56% -19.82% -27.98% -25.03% -43.84% -31.01% -28.86%
Jun-00 61.93% -31.01% 11.44% -19.82% 50.41% -25.03% 14.66% -31.01%
{Source: RBA)
Table 6. 15/6 Regression Statistics
Multiple R 0.2492 0.0568 0.1301 0.1580
IR Square 0.0621 0.0032 0.0169 0.0250
Adjusted R Square -0.0317 -0.0964 -0.0814 -0.0725
Standard Error 0.4182 0.2338 0.2650 0.5075
Observations 12.0000 12.0000 12.0000 12.0000
ANOVA
Intercept
Coefficients 0.1416 0.0257 0.0599 0.1658
Standard Error 0.1268 0.0677 0.0769 0.1581
t Stat 1.1165 0.3802 0.7788 1.0487
P-value 0.2903 0.7117 0.4541 0.3190
Return,;
Coefficients 0.2634 0.0573 0.1551 0.1578
\Standard Error 0.3237 0.3181 0.3737 0.3117
1 Stat 0.8137 0.1800 0.4149 0.506%
P-value 0.4348 0.8607 0.6869 0.6237
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Appendix 7.1

Table A7.1/1 AEMM Return Estimates

A

e-stockret(A PR ), = -0.19+ 0.0013ANAS +0.0692ACC -0.3287AFE
A

Month e-stockret(A PR ), a ANAS ACC AFE
Hul-99 18.18% -0.19 -48 0.1 -1.3
Aug-99 1.22% -0.19 101 -4.2 -1.1
Sep-99 -19.82% -0.19 7 45 1.0
Oct-99 46.80% -0.19 220 -0.8 -1.3
Nov-99 53.32% -0.19 370 1.6 -0.4
Dec-99 -7.62% -0.19 733 -6.9 1.1
Jan-00 -1.86% -0.19 -129 3.0 -0.4
Feb-00 59.39% -0.19 756 -10.0 -1.5
Mar-00 0.52% -0.19 -124 -1.5 -14
Apr-00 -118.13% -0.19 -712 -3.8 -0.6
May-00 -57.18% -0.19 -460 2.1 -1.1
Jun-00 37.67% -0.19 565 6.6 1.9
Mean 1.04%
Variance 25.43%
Standard deviation 48.28%
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Table A7.1/2 Data & Risk Profile for 2-Risky-Asset Portfolio
Consisting of AEMM Estimates and S&P/ASX 200 Returns

Proportion of E-com. Stock =0.5

Returns
S&P/ 2-Asset
A

Month e-stockret(A PR ), | ASX 200 Portfolio
Jul-99 18.18% 1.72% 9.95%
Aug-99 1.22% 2.25% -0.51%
Sep-99 -19.82% -2.40% -11.11%
0ct-99 46.80% 0.14% 23.47%
Nov-99 53.32% 5.51% 29.42%
Dec-99 -7.62% 3.56% 2.03%
UJan-00 -1.86% -1.79% -1.83%
Feb-00 59.39% 1.28% 30.33%
Mar-00 0.52% -0.08% 0.22%
lApr-00 -118.13% -0.56% -59.35%
May-00 -57.18% -112% | -29.15%
Tun-00 37.67% 7.47% 22.57%
Mean 1.04% 0.96% 1.00%
Variance 25.43% 0.10% 6.76%
Standard deviation 48.28% 3.00% 24.89%

Expected Coefficient of

Proportion Sigma Return Variation
24.89% 1.00%

0 3.00% 0.96% 3.14
0.05 4.53% 0.96% 4.71
0.1 6.56% 0.97% 6.80
0.15 8.75% 0.97% 9.03
0.2 11.00% 0.97% 11.30
0.25 13.29% 0.98% 13.60
0.3 15.60% 0.98% 15.88
0.35 17.91% 0.99% 18.16
04 20.23% 0.99% 20.43
0.45 22.56% 0.99% 22.69
0.5 24.89% 1.00% 24.93
0.55 27.23% 1.00% 27.15
0.6 29.56% 1.01% 29.36
0.65 31.90% 1.01% 31.54
0.7 34.24% 1.02% 33.72
0.75 36.58% 1.02% 35.87
0.8 38.92% 1.02% 38.01
0.85 41.26% 1.03% 40.13
09 43.60% 1.03% 42.24
0.95 45.94% 1.04% 44.33
1 48.28% 1.04% 46.40

Table A7.1/3 Correlation Coefficient - AEMM Estimates & S&P/ASX 200

e-stockret(APR), S&P/ASX 200
e-stockret(APR): 1
S&P/ASX 200 0.476342228 1
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Appendix 7.2

Table A7.2/1 Risk Profile —Data for Two Risky Asset Portfolio
Consisting of E-Commerce and S&P/ASX 200 Stocks

Proportion of E-Stock = 0.5
Returns
E-Stock | S&P/ 2-Asset
Month Portfolio | ASX 200 | Portfolio
Jul-99 10.40% | 1.72% 6.06%
IAug-99 -791% | -2.25% -5.08%
Sep-99 -0.32% | -2.40% -1.36%
Oct-99 10.48% | 0.14% 5.31%
Nov-99 20.74% 551% 13.13%
Dec-99 17.58% | 3.56% 10.57%
an-00 3.10% | -1.79% 0.66%
Feb-00 78.58% | 1.28% 39.93%
Mar-00 147.66% | -0.08% 73.79%
pr-00 -28.86% | -0.56% -14.71%
May-00 -31.01% | -1.12% | -16.07%
Jun-00 14.66% | 7.47% 11.07%
Mean 19.59%  0.96% 10.27%
Variance 24.01% 0.10% 5.62%
Standard deviation 46.91%  3.00% 23.71%

Table A7.2/2 Correlation Coefficient of E-Commerce and

S&P ASX 200 Portfolios

E-Commerce Portfolio

S&P/ASX 200

E-Commerce Portfolio

S&P/ASX 200

1

0.138207
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Table A7.2/3 Portfolio Risk Profile — Two Risky Asset Portfolio Consisting of E-

Commerce and S&P/ASX 200 Stocks

Proportion

0.05
0.1
0.15
0.2
0.25
0.3
0.35
0.4
0.45
0.5
0.55
0.6
0.65
0.7
0.75
0.8
0.85
0.9
0.95

Sigma
23.71%
3.00%
3.93%
5.73%
7.81%
10.00%
12.24%
14.51%
16.80%
19.10%
21.40%
23.71%
26.02%
28.34%
30.66%
32.98%
35.30%
37.62%
39.94%
42.27%
44.59%
46.91%

Exp.

Return
10.27%
0.96%
1.89%
2.82%
3.75%
4.68%
5.62%
6.55%
7.48%
8.41%
9.34%
10.27%
11.21%
12.14%
13.07%
14.00%
14.93%
15.86%
16.80%
17.73%
18.66%
19.59%

Coefficient of
Variation

3.14
2.08
2.03
2.08
2.14
218
2.22
2.25
2.27
2.29
2.31
2.32
2.33
235
2.36
2.36
2.37
2.38
2.38
2.39
2.39
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Appendix 7.6

Table A7.6/1 Calculating the Efficient Frontier

Transpose x

Transpose y

Mean (x)
Var(x)
Sigma(x)

Covix.y)
Corr{x,y)

z X T z y
0.9073 0.5876 | 0.3110 -0.9981
2.0886 1.3526 0.8169 -2.6218
-2.4327 -1.5755 -1.0508 3.3721
0.1913 0.1239 0.1750 -0.5617
-0.0073 -0.0047 -0.0001 0.0003
0.8934 0.5786 -0.3068 0.9846
1.1815 0.7652 0.2070 -0.6642
1.0259 0.6644 0.2827 -0.9072
-3.3704 -2.1827 -1.3826 4.4370
1.0665 0.6907 0.6360 -2.0410
1.5441 -0.3116
0.5876 1.3526 -1.5755 0.1239 -0.0047
-0.9981 -2.6218 3.3721 -0.5617 0.0003
0.1817 Mean (y) -0.6213
0.1177 Var(y) 2.1744
0.3430 Sigmafy) 1.4746
0.1177
0.2326

Proportion of x 0.3

% y Portfolio
0.5876 -0.9981 -0.5224
1.3526 -2.6218 -1.4295
-1.5755 3.3721 1.8878
0.1239 -0.5617 -0.3560
-0.0047 0.0003 -0.0012
05786  0.9846 0.8628
0.7652  -0.6642  -0.2354
0.6644  -0.9072  -0.4357
.2.1827  4.4370 2.4511
0.6907  -2.0410  -1.2215

Mean 0.1000
Variance 1.4397
St. dev. 1.1999

0.5786

0.9846

0.7652

-0.6642

0.6644 -2.1827 0.6907

-0.9072 4.4370
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Appendix 7.7

Table A7.7/1 Data Table for Efficient
Frontier Graph

Proportion of | Sigma Return
X 1.1999 0.1000
-0.4 3.3890 0.10001677
-0.3 3.0749 0.10001553
-0.2 2.7610 0.10001429 |
-0.1 2.4473 0.10001305
0 2.1341 0.10001181
0.1 1.8214 0.10001057
0.2 1.5098 0.10000933
0.3 1.1999 0.10000809
0.4 0.8935 0.10000685
0.5 0.5962 0.10000561
0.6 0.3331 0.10000437
0.7 0.2549 0.10000313
0.8 0.4662 0.10000190
0.9 0.7538 0.10000066
1 1.0571 0.09999942
1.1 1.3658 0.09999818
1.2 1.6768 0.09999694
1.3 1.9890 0.09999570 |
1.4 2.3020 0.09999446
1.5 2.6155 0.09999322
1.6 2.9293 0.09999198
1.7 3.2433 0.09999074
1.8 3.5575 0.09998950
1.9 3.8718 0.09998826
2 4.1863 0.09998702
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Appendix 7.8

Table A7.8/1 The E-Commerce Sector

Data for Testing the CAPM
‘ Mean Beta
&G 24.06% 0.03
CcOoS 2.39% 4.61
DM 0.72% 4.05
E&S 26.97% 4.25
H&M 225.95% -23.51
HT 7.72% 1.46
MFS 7.73% 0.09
MS 17.32% 4.43
oT 2.67% 3.74
R&RI 6.32% 5.45

Table A7.8/2 Summary Output/ANOVA of Regression of the Means
on Betas to Test the CAPM with The E-Commerce Sector Data

Regression Statistics

Multiple R 0.9539
R Square 0.9098
Adjusted R Square 0.8986
Standard Error 0.2236
Observations 10.0000
ANOVA
df SS MS F  Significance F

Regression 1.0000 4.0367 4.0367 80.7301 0.0000
Residual 8.0000 0.4000 0.0500
Total 9.0000 4.4367

Coefficients Standard Error t Stat  P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.3266 0.0708 46116 0.0017 0.1633 0.4899 0.1633 0.4899
Beta -0.0775 0.0086 -8.9850 0.0000 -0.0974 -0.0576 -0.0974 -0.0576

Critical value at 10% significance (two-sided test) 1.8600*

*(forn =10; k = 2, df = 8)
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Appendix 7.9

Table A7.9/1 Risk Profile of a Portfolio with
E-Commerce, S&P/ASX 200 Stocks and Cash

Actual Return
E-Stock S&P/

Month Portfolio | ASX 200
Jul-99 10% 2%
Aug-99 -8% 2%
Sep-99 0% -2%
Oct-99 10% 0%
Nov-99 21% 6%
Dec-99 18% 4%
Jan-00 3% 2%
Feb-00 79% 1%
Mar-00 148% 0%
IApr-00 -29% -1%
May-00 -31% -1%
Jun-00 15% 7%

Expected Return 19.59%  0.96%

Table A7.9/2 Covariance Matrix of E-Commerce Portfolio and
SAP/ASX 200

E-Comm. Portfolio S&P/ASX 200
E-Comm. Portfolio 0.220093
S&P/ASX 200 0.001946 0.000901

Table A7.8/1 Portfolio Optimisation Problem
Max:
19.95x, + .96X, + X3 - M(:22%:% + .0009x;X, +.0019%%; + .0009%,°)

Subject to:
14.66x4 + 7.47x, + X3 = 10,000

X1, X2, X3 2 0
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