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EXPERT WITNESS COMPLIANCE DECLARATION

We have read “Expert witnesses in proceedings in the Federal Court of
Australia” and this report has been prepared in accordance with those
guidelines. As required by the guidelines, we have made all the inquiries that we
believe are desirable and appropriate and no matters of significance that we
regard as relevant have, to our knowledge, been withheld from the Court.

Signed

oo [ ¢ Autchidf

Graham. H. Partington Steven. E. Satchell
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BACKGROUND
We have been requested by the AER to provide the following service:

The service reguested is a report on the retum oa eguity, to be applied in the detemmnaton
on JON"s 2015 d0 2020 gos access arrangement, which contributes (o the achievement of the
allowed rate of return ohjective. In particalar, Partington and Satchell will be required to:

»  After having reviewed the key documents and other relevant material, provide a
report setting owt an overall view, with reasons, whether they consider il necessary o
depart from any of the findings m:

o Professor Miches] McKenzie and Associate Professor Graham Partington,
Repowt to the AER — Advicr on the Rerurn on Equity fPart A] —AT], Ociober

2014; omd

o Associate Professor Graham Partington, Repars fo the AER — Advice on the
Return on gty (Updated), Apml 2015

Documents for the advice
The expert advice will need to enpage with the following two key documents;

* FProfessor Michael McKenzie and Associate Professor Grabam Partington, Repart to
the AER - Advice on the Retum on Equity, [Part A1 —AS], October 2014

+ Associsie Professor Graham Partington, Report to the AER — Advice on the Retarn
on Equity (Updated), April 2015

#  5F0 - Cost of Equity: Update report for JGN averaging period 19 January to 16
February, 27 March 2015

# NERA —Review of the literature: in suppont of the Sharpe-Lininer CAPM, Black
CAPM, and Fansa-French thres factor model, March 2015

* BFG - Founsdation model approach of the AER 1o estimating the cost of equity, 27
March 2105

¢ United Energy - Submission on JGN drafl decision = Historical MRP - 27 March
2018

+  United Energy - Submission on JGN draft decision - ASX better to LED - 27 March
2015

¢ JUN Appendix 7.1 —Return on equity response, 27 Febrary 2015,
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The expert advice may also need to engage with other key documents, including:

®  The revized proposals and other relevant material (Enclisdimng consultant reporis)
submitted by JGN.

* The AER's draft decigions (inchxling consultant repons altached to the decisions) for
JGN.

= The initial and revised proposals and other relevant material (including consltant
Teports) submitted by JGN,

*  |he ARR s rate of retumn guideline and associated docamends,

1% is expected that the consultant will engage more broadly, mncluding relevant scademic
literniure or other research.
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INTRODUCTION

The key issues, in relation to the cost of equity, raised in the submissions for JGN
are mostly issues that have been raised in relation to past determinations. These
1ssues cover the use of the Sharpe-Lintner CAPM, Fama French model, the use of
estimates of the zero beta return for the zero beta CAPM, the use of the dividend
growth model and the assertion of an inverse relation between interest rates of
government securities and the market risk premium. These issues have been
extensively addressed by McKenzie and Partington, most recently in McKenzie and
Partington (2014) and Partington (2015). There is nothing in the current
submissions on the above issues that would lead us to depart from the findings in
McKenzie and Partington (2014) and Partington (2015).

One issue that was raised in the JGN submissions (United Energy, 2015) and which
was not addressed in McKenzie and Partington (2014) or in Partington (2015) was
the claim that only arithmetic averages were relevant to the estimation of the
market risk premium using historical excess returns. . However, that issue was
addressed in McKenzie and Partington (2012). In that work it was shown that both
arithmetic and geometric average returns were relevant to measuring the market
risk premium, although a common practice is to use arithmetic averages.

Another issue, and one that we have not previously addressed, was raised in the
United Energy (2015) submission. The issue is in relation to criticism of the
published work of Brailsford, Handley and Maheswaren (2008). There is an attempt
to cast doubt on the adjusted data series that Brailsford et.al. use in computing the
market risk premium and also questioning of the validity of their claims about the
source of the adjustment. There is also questioning of the value of peer review in
published work. We find little merit in these criticisms

Two more issue that we have previously addressed, which were raised in the JGN
submissions, are the use of the dividend growth model (DGM) and the use of
relevered American utility betas. With respect to the use of the DGM we have
examined this extensively in previous reports and we have acknowledged that the
DGM has historically been used in estimating the cost of equity. However, we also
point out the likely upward bias in cost of equity estimates of the DGM, see for
example Partington (2015). There are several reasons for this upward bias, but one
obvious one is the well known upward bias in analyst’s forecasts. There has been no
substantive refutation of this particular point, nor our general argument about the
risk of upward bias in DGM estimates of the cost of capital. Consequently we do not
spend time recapitulating these points in the current report.

The use of overseas betas and the requirement to relever them for use in Australia,
has also been addressed in previous reports. The three salient points are first, that if
we consider utility betas world-wide we often find lower betas, sometimes much
lower, than in the USA. Second, we point out that the relevering process is
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problematic and also unnecessary. Third, we show how the betas from USA utilities
can be used to estimate the cost of capital for Australian utilities without any need
to relever those betas. We also show that when this is done, the resulting estimates
of the cost of capital are below the rate allowed by the AER. We refer the reader to
Partington (2015) where the details are fully covered and hence we provide no
further consideration of this issue in the current report.

The Queensland Council of Social Services (QCOSS, 2015) expresses a concern about
the risk of cherry picking where multiple models are used. In response to this
expression of concern Partington (2015, p. 17)) makes the following statement:

“Fven with the best will in the world, there is a natural inclination to select the
parameters that favour self interest as being the truth, so there is a natural tendency
towards cherry picking. As a test of this we propose the following hypothesis: Where a
choice of parameters are available, the regulated businesses will tend to select the
values resulting in a higher rate of return and those groups representing users will
tend to select the values resulting in a lower rate of return. This hypothesis is well
supported by the submissions that we have been asked to review.”

We observe that the above hypothesis continues to be well supported in the current
JGN submissions.

Given that much of the material to be addressed here has had extensive prior
consideration in past reports we do not reproduce all that material, but focus on
summarising some of the main points that should be made.

Use of the SL-CAPM

A key feature of the submissions is that the SL-CAPM should not be given a special
role as a fundamental model in determination of the cost of capital. As we have
previously argued, see for example, Partington (2015), the SL-CAPM has had a long
history, over 50 years, and was and is the preeminent model for estimating the cost
of equity. The SL-CAPM continues to be used extensively by companies in
estimating their cost of capital, it continues to be a dominant feature of finance
textbooks and it continues to be widely taught in university finance courses. In short
the SL-CAPM has passed both the tests of time and usefulness and 1s the model that
is fundamentally used in estimating the cost of capital.

It is true that the CAPM has come under extensive attack over its life, but reports of
its death have always proved to be premature.! One line of attack on the CAPM has
been to point to the limited success in fitting the CAPM to ex-post returns. A
common result in such work is that the fitted relation between beta and realised

1 In response to claims of the death of the CAPM, Jagannathan and Wang (1993) wrote a well cited
paper with the title: The CAPM is Alive and Well. Levy and Roll (2012) continued this theme in a
paper with the title A New Perspective on the Validity of the CAPM: Still Alive and Well.
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returns is flatter than would be expected based on the SL-CAPM. This is taken as
evidence against the CAPM, but such research is difficult to do well. One challenge
1s to distinguish between the returns expected in equilibrium (ex-ante), which is
what the CAPM is about, and the shocks to returns that drive the resulting realised
returns (ex-post)away from their expected values. Another difficulty is that betas
cannot be directly observed and have to be estimated. As a consequence of these and
other issues there has been substantial work which cautions about methodological
and statistical problems associated with such tests. One such piece of work is that of
Lewellen, Nagel and Shanken (2010), which points to problems in tests of all asset
pricing models and the Fama French model. .

NERA (2015, p.iv) comments on our prior discussion of Lewellen, Nagel and
Shanken’s (2010) work as follows:

“We note that while Davis (2011), Handley (2014) and McKenzie and Partington
(2014), in reports written for the AER, endorse the use of the SLCAPM and review,
favourably, the work of Lewellen, Nagel and Shanken, the evidence that Lewellen,
Nagel and Shanken provide indicates that the SLCAPM does not generate unbiased
estimates of the cost of equity.”

Our point in relation to Lewellen, Nagel and Shanken (2010) is not that they find
support for the CAPM, in their tests the CAPM performs poorly; the point is that the
supposedly superior performance of other models reported in prior tests disappears.
As Llewllen et. al . observe (p.189):

“The third key result is that none of the models provides much improvement over the
simple or consumption CAPM when performance is measured by the GLS R2 or q.”

They further conclude on page 190 that:

“Our basic conclusion is that asset pricing models should not be judged by their
success in explaining average returns on size-B/M portfolios.”

This conclusion is a call to be sceptical about claims that models using size and book
to market provide superior asset pricing models.

We should also respond to a further comment by NERA (2015, p34):

“What McKenzie and Partington do not explain is that Da, Guo and Jagannathan do
not suggest that the SL CAPM be used in the same way that the AER has been using
the model. To construct estimates of beta that can be used in project evaluation,
unadjusted common or garden estimates of beta have to be adjusted...Thus the
evidence that Da, Guo and Jagannathan provide is not relevant to assessing
estimates of the cost of equity provided by the empirical version of the SL CAPM that
the AER employs”

In order to provide the context we reproduce the original text in McKenzie and
Partington (2014, p9):
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“Further, recent work suggests that the evidence against the CAPM may not be as
robust as previously thought. For example, Ray, Savin and Tiwari (2009) show that
the statistical evidence for rejecting the CAPM is weaker than previously thought
when more appropriate statistical tests are used. More importantly, Da, Guo and
Jagannathan (2012) argue that the empirical evidence against the capital asset
pricing model (CAPM) based on stock returns does not invalidate its use for
estimating the cost of capital for projects in making capital budgeting decisions. Their
argument is that stocks are backed not only by projects in place, but also by the
options to modify current projects and even undertake new ones. Consequently, the
expected returns on equity need not satisfy the CAPM even when expected returns of
projects do. Thus, their findings justify the continued use of the CAPM irrespective as
to one’s interpretation of the empirical literature on asset pricing.”

Our point here was to illustrate the increasing body of work that was finding in
favour of continued use of the CAPM. As Da, Guo and Jagannathan (2012, p218)
conclude:

“In this paper we provide an alternative explanation for the continued use of the
CAPM by finance professionals.”

We agree with NERA that Da, Guo and Jagannathan (2012) use option adjusted
measures of return and beta. This is an interesting idea, but at its current stage of
development we would not recommend its adoption by the AER.

The classic critique of the empirical testing of the CAPM is that of Roll (1977) who
argues that the relevant testable hypothesis for the CAPM is not whether there is a
particular linear relation between returns and beta, but rather whether the market
portfolio is a mean variance efficient portfolio. If so the CAPM follows tautologically.
Roll’s critique put a temporary halt to the cottage industry of trying to fit the CAPM
to realised returns, but it soon resumed.

Despite the difficulties in testing the CAPM, referred to above, it would be fair to say
that a substantial weight of academic opinion takes the evidence to be against the
CAPM. However, this is by no means a universal view and it is worthwhile quoting
the abstract from Levy and Roll (2012):

“The Capital Asset Pricing Model (CAPM) has far-reaching practical implications for
both investors and corporate managers. The model implies that the market portfolio
s mean-variance efficient, and thus advocates passive investment. It also provides
the most widely used measure of risk, beta, which is used to calculate the cost of
capital and excess return (alpha). Most academic studies empirically reject the
CAPM, leaving the lack of a better alternative as the only uneasy justification for
using the model. Here we take a reverse-engineering approach for testing the model
and show that with slight variations in the empirically estimated parameters, well
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within their estimation-error bounds, the CAPM perfectly holds. Thus, in contrast to
the widely held belief, the CAPM cannot be empirically rejected.”

We note that the results of Levy and Roll are consistent with both the zero beta
CAPM and the standard SL-CAPM if there is a riskless asset. It will doubtless be
argued that the Levy and Roll result directly supports the zero beta CAPM. However
the problem with the zero beta CAPM lies in estimating the zero beta return, which
as we point out below is an intractable problem.

A single study is unlikely to be definitive, but the Levy and Roll (2012) study has
claim to considerable weight, not only are the authors leading academics, but the
paper was also the Harry M. Markowitz Award Winner. The selection committee for
this award was, Harry Markowitz, Robert Merton, Myron Scholes and William
Sharpe, all top finance academics, all experts in asset pricing models, and all Nobel
Prize winners.

Estimation Problems in the Zero Beta CAPM

An alternative CAPM to the SL-CAPM is the model the consultants have called the
Black CAPM, or alternatively the zero beta CAPM. This model has received
extensive consideration in prior reports by consultants to the regulated businesses.
It has also had attention in reports commissioned by the AER such as McKenzie and
Partington (2012b). We should be clear that our major concern with the zero beta
CAPM lies in its implementation. In particular, the empirical estimation of the
return on the zero beta portfolio is highly problematic and, as we show below, there
are also problems estimating beta using the zero beta CAPM.

The point has previously been made that the range of choice for zero beta portfolios
can be infinite and we have repeatedly made the point that what you get for the zero
beta return depends very much on what you choose to do in your estimation process,
see for example, McKenzie and Partington (2014) and Partington (2015). The widely
different results reported by the consultants provide clear evidence of this and the
most recent estimate advocated by SFG hardly seems reasonable as a substitute for
the risk free rate, since it exceeds the rate on BBB debt.

In the discussion below we try to avoid re-ploughing ground previously well covered
and instead address issues with little or no previous coverage. This further
consideration reinforces our view that it would not be appropriate to use estimates of
the zero beta return in relation to determination of the allowed rate of return for
regulated businesses.

In considering the merits of using the zero-beta CAPM, we note that it differs
conceptually from the conventional Sharpe-Lintner SL-CAPM. Moreover these
differences are not merely scholarly distinctions. It is clear that the differences
matter for the determination of the benchmark rate of return to which a risk
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premium is added, but it is less well appreciated that they also matter for the
effective calculation of beta.

To recap as to how the S CAPM works in practice: we pick a broad index of the
market, say the ASX200, and assume that this is the market portfolio. We also
assume the existence of a riskless asset, usually taken to be government treasury
bills, or bonds, of an appropriate maturity. The combination of the riskless asset and
the frontier of efficient portfolios defines the market portfolio, which is assumed to
be the index of choice. This procedure has clear limitations, but it is straight-forward
to make operational and it is so because of two-fund separation, which means that
every optimal portfolio is a linear combination of these two funds, the government
security and the chosen index.

The argument against this approach is usually based upon the view that a riskless
asset fails to exist, or that investor’s ability to trade it is restricted in some way. Two
common reasons militating against the existence of a risk free asset are uncertain
future inflation and the presence of sovereign risk. In the current global climate, the
latter may be regarded as more serious; the former can be addressed by the use of
index-linked government debt. The use of index linked government bonds might
have some merit. If index linked government bonds were used as the estimate of the
risk free rate the result would be an even lower estimate of the risk free rate than is
currently used.

However, the SL-CAPM market risk premium measured from nominal returns is, to
a close approximation, independent of inflation, since it depends on the difference
between the return on the market and the risk free rate. Expected inflation is a
component of both the market risk premium and the risk free rate and so cancels out
when the risk free rate is subtracted from the return on the market. The advantage
for empirical estimation is that both the return on the market and the return on the
stock can be written in excess returns form (the excess return over the risk free
rate). Thus the effect of inflation is neutralised.

A difficulty of the zero-beta CAPM is that empirical estimation has to be undertaken
in actual returns for the market and the stock. This i1s because the zero beta return
cannot be observed. The use of actual returns means that the measurement of beta
will be influenced by the presence of inflation. It is straightforward to demonstrate
that as inflation gets large beta will be biased upwards towards one. This is another
reason why we do not advocate the use of the zero-beta CAPM.

We now address the issue as to whether Australian debt is subject to sovereign risk.
The extant ratings will give us some information on this subject, although they are
also open to criticism, they are currently AAA or equivalent with all three major
rating agencies. The most important feature we would argue is that Australia
manages its own currency and can meet any issues about payment of coupons and
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repayments of principal by printing money; this is something that is not available to
Greece, for example .Whilst there may still be issues of long-term sovereign default

risk, they are probably very long-term and not sufficient justification to resort to the
zero-beta CAPM.

Turning to the details as how to estimate the zero beta return from the zero-beta
CAPM,; there are at least three different approaches considered in the literature
which can be described as , cross-sectional, time-series single asset, and time-series
multiple assets. In all cases, the methods estimate a single parameter, the mean of a
zero-beta asset. We are, in effect, replacing a very reliable and observable series of
treasury rates by a single estimate, which is poorly estimated at best as we shall
discuss next.

The first approach, the cross-sectional approach, leads to serious errors in variable
problems which are hard to fix without applying some form of grouping and that
even so will be prone to large finite-sample biases. The time-series methods are
much better founded in statistical theory and we shall discuss these in more detail.
To do this we will need a little algebra.

In a single equation context, the SL-CAPM regression (Sharpe’s market model)
using excess returns takes the form:

rr=a+ LBry:+V: (1)

Here 7, is the excess rate of return of the asset and r,,;, V; are the excess market rate
of return and idiosyncratic returns respectively.

The ordinary least squares estimator (OLS) of (1) will be unbiased and efficient if
the characteristics of the error term and estimator follow the Gauss-Markov
assumptions. Under a correct CAPM specification, one should find that the intercept
term «a is insignificant. It is for these reasons, inter alia, that this form of the
regression is widely used.

When we move to a zero-beta framework, we replace excess returns by raw returns
R:, Ry and assume a relationship;

Rt=0{+,3Rmt+Vt (2)

In this framework: @ = (1 — f)u,. Where p, is the expected rate of return of the
zero-beta asset and f is the parameter to be estimated in order to enable us to
compute the cost of equity. Thus:

i = A — B+ Bum (3

Where y; is the expected rate of return of the asset and y,, is the expected rate of
return of the market.
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We have described the single asset case, the multiple asset case is similar but
technically more complex; in both cases we have to use a non-linear relation. If we
compare (2) and (3) we see that in the single-asset case,

Hz = m (4)
It is our contention that estimates of u, are very inaccurate .To understand why, let
us make the assumption that V; are normally distributed. It is well-known that
estimators of « and f will then be normally distributed and hence the estimator of
U, is distributed as the ratio of two normals, known as a Fieller distribution. It is
known, see Cedilnik et al (2004) that the mean of this distribution does not exist and
so its distribution has very fat tails. In particular, this will translate into very poor
estimates of u, .We can see intuitively from (4) that the closer is  to one the more
inaccurate the estimate of the zero beta return is likely to be.

What then is the basis of the consultants claims that the zero-beta CAPM has wide-
spread acceptance? In our experience of consulting over 30 years with literally
hundreds of firms involved in investing using quantitative methods and experience
and observation of corporates, including our survey of Australian corporate practice,
(see Truong Partington and Peat,2008) we have encountered widespread use of the
SL-CAPM, but we have never met any practitioner who has used the zero-beta
CAPM. The above argument about estimation may explain why the zero-beta CAPM
is preferred by regulated businesses. It is a model that is likely to be so inaccurate
that it is quite possible to throw up a favourable result.

Fama French Model

In previous analysis, such as Partington (2015), we have pointed to many of the
problems of the Fama and French Model (FF Model). We have also highlighted
Fama and French’s (2014) most recent work where the book to market factor is no
longer significant in a model with additional factors. We noted their observation that
this might be a sample specific result, a point reiterated by SFG, apparently as a
defence of the FF model. We also note the statement of NERA (2105, p43):

The implicit suggestion that Handley and McKenzie and Partington are making is
that Fama and French have abandoned their three-factor model and are ready to
accept the use of the SLCAPM. This is not the case. What Fama and French (2014)
find is that one can improve upon their three-factor model — by replacing the HML
factor with a CMA factor and a RMW factor — not by using the SL CAPM in its
place.”

We do not implicitly conclude from the latest Fama and French work that they are
ready to accept the use of the SL-CAPM. What we have previously concluded
explicitly is that the AER should not use the Fama and French Model. There are
several reasons for this (see Mckenzie and Partington, 2014, and Partington, 2015).
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In our opinion the latest work from Fama and French simply points to unresolved
questions about the role of the book to market factor. There is no clear theoretical
reason for its inclusion in the original FF model and now there is empirical
uncertainty about whether it is even necessary in a new model that has at least
some theoretical basis. With the original Fama and French model under revision by
its originators, this does not seem to be an appropriate time for the AER to adopt the
FF model and follow a path that other regulators have avoided.

In the discussion below we focus on the problem of the definition and measurement
of the factor portfolios in the FF model. It is a point that would be agreed by most
parties that a suitable model should have certain desirable characteristics that
would make its use appropriate in the regulatory context. A fundamental
characteristic would be that fair-minded consultants, working independently, should
arrive at the same, or rather similar, answers using the same model. We accept that
some variation is inevitable due to estimation error, but ambiguity and
opportunities for the exercise of discretion and choice should be minimised. This
protects all parties from potential acts of manipulation to further particular parties’
commercial interests. With this principle firmly in mind, we now address the
suitability of the FF model.

This model considers three factors, Size, Value and the Market and computes
multivariate exposures (betas) based on time-series analysis. Whilst the presence of
the market factor (once there is agreement on choice of index) is not a point of
contention, the choice of the portfolios to mimic the other two factors is a problem.
Turning to Value, there are literally hundreds of ways of constructing the Value
factor-mimicking portfolios. We shall not attempt to list them all here but they
include the ranking of firms by some firm characteristic such as book value to
market capitalisation, but there are many other value characteristics currently in
use in the industry for the purposes of ranking.2 Furthermore, it is often the case
that the ranking will involve a different universe than the one that makes up
constituents of the agreed market portfolio. Then, once a ranking has been
established one constructs a long portfolio and a short portfolio and takes the long-
short combination as the Value factor-mimicking portfolio. Again, there is variation;
we could take top-third bottom third or top fifth bottom fifth; the combinations are
endless. We could make the two portfolios equally-weighted, capitalisation weighted
or characteristic-weighted. Finally, to avoid excessive portfolio turnover we could
include a legion of rules to stop individual shares “flipping” from one portfolio to the
other too frequently.

It should be quite clear from the above discussion that Value is too ambiguous a
variable to include in this exercise. The multiplicity of construction procedures

2 We should be clear here that the purpose of industry in constructing such factor mimicking
portfolios is not to estimate the cost of capital, but rather to investigate investment performance.
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makes it easy to generate results favourable to particular interests. It should be said
that Size is less subject to potential manipulation although, even here, there are still
possibilities such as using the logarithm of market capitalisation rather than
market capitalisation, choices concerning the treatment of closely-held shares, and
also where the size cut off is set in determining the long and short portfolios.

The last point about the use of these variables concerns one of interpretation. Are
the returns attributable to Value or Size risk premia, behavioural anomalies,
sources of out-performance or some other explanation? There appears to be no
consensus regarding the answer. If they were unambiguously risk premia, and they
could be measured unambiguously, one could make a case to use the FF model in a
regulatory context. It does not appear to us that either of these conditions is close to
being satisfied.

The Use of Multiple Models

Problems in the use of multiple models and the problems with the specific models
proposed by regulated entities have been extensively discussed in McKenzie and
Partington (2014) and Partington (2015). Here we add some comments in relation to
the SFG consulting report; 27 March 2015, much of its content is summarised by
paragraph 134, page 27:

“..we outline a specific computation of the cost of equity that:
(a) Uses four estimation models in order to mitigate estimation error; and

(b) Uses models that specifically address the empirical limitations of the Sharpe-
Lintner CAPM.”

This 1s the central claim of the SFG report and it is worth investigating its validity.
We shall denote the weighted estimator of the cost of equity that is presented by
SFG as the hybrid estimator. We first note that a portfolio (weighted sum whose
weights add up to one) of estimators will provide a worse estimator under a number
of conditions. These conditions can often occur in practical circumstances. We use
the term "worse" to mean larger mean square error (MSE), which is a standard
metric to use when there is a possibility of bias in the estimators. We remind
readers that MSE = Squared Bias +Variance.

Typical conditions that may well lead to increased MSE are when the weights are
chosen non-optimally, when the individual estimators are strongly positively
correlated and/or when one or more of the estimators are biased and highly volatile.
Of course, if it 1s the case that an individual estimator has an infinite mean, it is a
straightforward consequence that the MSE will be infinite. Whilst we suspect that
this might be the case for the zero-beta approach (see the section of this report on
estimation problems in the zero beta CAPM), we do not require this condition for the
above criticisms to be valid.
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Whilst it would take considerably more research to assess the accuracy of the hybrid
estimator proposed for the cost of equity by SFG and JGN, it seems to us that the
three conditions we mention above occur here. We particularly believe, for reasons
addressed earlier in this report that the zero-beta estimator gives a biased
estimator. One piece of evidence in support of this is the unreasonably high values
previously presented by the consultants for the zero-beta parameter. We have
argued above that there is the possibility of bias in the FF model. We have also
previously argued, for example Partington (2015), that estimates from the DGM are
likely to be upward biased. There is some evidence on bias in relation to the SL-
CAPM beta, which we discuss next.

There is considerable evidence that, historically, low beta assets outperform; that is
if we fit a time-series regression to a portfolio of such assets, we find evidence of a
positive intercept (alpha). This has a number of explanations and one among many
interpretations is that the betas of the assets are biased downwards. However, there
are numerous other explanations that do not imply a bias in beta. In a study using
US data, Muijsson, Fishwick, and Satchell (2014), beta is estimated in a number of
different ways, for both low and high beta portfolios, conditioning on various
information such as interest rate and market movements. What Muijsson et. al. find
is that, whilst alpha moves a great deal from information set to information set, beta
for a given portfolio remains remarkably constant. Whilst this is not conclusive and
might not apply to the Australian context, it does suggest that it may not be bias in
beta that explains non- zero alphas, but that it has more to do with economic
conditions.

We would expect the zero-beta CAPM and SL-CAPM estimators to be positively
correlated since they are largely based on the same data. The estimates of the Fama-
French model may have lower correlation with the other two models as it contains
extra variables but with its high degree of specification uncertainty and variable

definition issues, it seems to us quite inappropriate to attach a weight of 37.5% as in
SFG, 27 March 2015, Table 6.

Arithmetic or Geometric Returns?

Essentially there are two issues here. The first issue, as Blume (1974) shows, is that
given that an estimate of returns will be measured with some error, even if it is an
unbiased estimator, compounding that return to get an estimate of returns for some
longer period results in a biased estimate for that longer period. To quote Blume
(1974, p.634):

“In practice, one does not know the population statistic and therefore must make an
estimate. Some might be tempted to estimate the expected N-period relative by raising
the arithmetic average of the T one-period relatives to the Nth power. As long as N
exceeds one, this procedure will yield an upward biased estimate. Others would take
the geometric mean of the T observations and raise this number to the Nth power to
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derive an estimate of the expected N-period relative. This estimate is downward
biased if N is less than T.”

Thus, if an estimate of the arithmetic average annual return is compounded over say
five years that will give an upward biased estimate of the five year return. Annual
returns are commonly used in many financial calculations. However, it seems to be a
matter for the AER to determine whether it views the regulated return it is setting
as an annual return, or a return to be earned over five years, or some other period.

The second issue is whether it is better, when estimating expected returns from
historic data, to use a geometric average or an arithmetic average,. A simple
example, commonly used, illustrates the difference between the two measures.
Assume that you invest $100 and it shrinks to $50 by the end of the first year, this
equates to a negative 50% return. In the second year the invested amount grows to
$100 and thus gives a positive 100% return for that year. The actual portfolio return
over the two year period is 0% and this is the geometric average, however, the
arithmetic average return is 25%, [(-0.50 + 1.00)/2].

So which of these estimates is a better measure of expected returns? Jacquier, Kane
and Marcus (2003) claim that academics tend to use the arithmetic return and that
practitioners tend to use the geometric return. A more rigorous answer is that the
choice depends upon what is assumed to be the distribution of returns through time.
Assuming returns over time follow independent identical distributions with a finite
variance, then it is widely accepted that the arithmetic average is the appropriate
estimator of expected returns. Otherwise, the geometric average has a role to play. It
has long been well understood that returns do not conform to the assumption of
independent identical distributions, see for example Akgiray (1989). The literature
has therefore suggested a weighted sum of the arithmetic and geometric averages.
be used in estimating the expected return. Unfortunately, there is no generally
accepted optimal weighting scheme. In our opinion the use of arithmetic averages
alone is likely to result in an upward biased estimate of expected returns and the
use of geometric averages alone is likely to result in a downward biased estimate.
There is therefore merit in the conclusion of McKenzie and Partington (2012) that:

“The widespread current practice is to use unadjusted geometric and arithmetic
averages. Given the current state of knowledge, we see no strong case to depart from
this common practice and recommend the use of both of these metrics, tempered by an
understanding of their inherent biases.”

Interest Rates and the Market Risk Premium

On pages 3 and 4 of the SFG report dated 27 March 2015, the authors note the very
low level of Australian Bond yields and they also note that there should a
corresponding rise in the market risk premium. We have previously commented on
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the argument of inverse relation between the market risk premium and interest
rates, most recently in Partington (2015), and have found this argument to have
little merit.

It is worth clarifying the remarks by SFG. The SL-CAPM informs us that,

pi =1 = BIr+ By

where r is the 10 year nominal government bond rate. A 1% fall in this rate will
reduce the cost of capital by(1 — £)%. If the stock is defensive with f < 1, such as a
utility company, the cost of capital will fall. If § = .65, for example, the cost of capital
will fall by 35 basis points.

The argument that appears to be posed in Section 4.1, page 7, seems to be saying
that p,, should not be thought of as independent of r (the bond rate) but depends
upon it. In particular a fall in the bond rate leads to a rise in the expected rate of
return on equity, technically speaking, u,, is a decreasing function of r. The
difficulty here is that it is not clear whether this is believed to be true because it is
what has tended to happen in the past on average (so that the estimated correlation
or cross-autocorrelation is negative over some sample) or because there are some
1implicit assumptions about how the economy works in equilibrium, or because of
comparative statics with respect to some formula or model.

If we consider a simple example of mean-variance analysis with a riskless asset, it is
straightforward to show that a fall in interest rates leads to a fall in the expected
rate of return of the market portfolio, which in this context, coincides with the
Markowitz portfolio. This result tells us that negative correlation between interest
rates and the expected rate of return is clearly not a feature of all models. We do not
dispute that there exist models where this phenomenon may occur; however we are
not convinced that the claims for a negative relationship have a compelling quality
about them. Furthermore, if a change in interest rates were offset by a change in the
market risk premium, thus holding the expected return on equity constant, then
holding expected cash flow constant the value of the market would be independent of
interest rate changes. This is a proposition that few would accept.
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(with K.Hong); in Theoretical Economic Letters.Vol 2,No 3,274-277.

Nonlinearity and smoothing in venture capital performance data ,( with Michael
McKenzie: ,Warapong Wongwachara)- in Journal of Empirical Finance.
DOI:10.10.10/jempfin.2012.08.004 Version of record first published: 4 Aug 2012

Discussion on “Log-optimal economic evaluation of probability forecasts” by David
Johnstone. ;Journal of the Royal Statistical SocietyA (2012)
175, Part 3, pp. 1-21

2011 PUBLICATIONS

Large deviations theorems for Optimal Investment problems with large portfolios,
(with B. Chu and J. Knight ), European Journal of Operations Research, Vol.
211, No. 3 (June 2011), pp. 533-555..

Some New Results for Threshold AR(1) Models, (with J. Knight); in the Journal of
Time Series Econometrics. Vol. 3: Issue 2, Article 1. DOI: 10.2202/1941-1928.1085
Stability Conditions for Heteroscedastic Factor Models with Conditionally
Autoregressive Betas. (with G. Christodoulakis); in the Journal of Time Series
Analysis.. Article first published online: 10 JAN 2011 | DOI: 10.1111/.1467-
9892.2010.00706.x

'Social Welfare Issues of Financial Literacy and Their Implications for Regulation'
with O. Williams in Journal of Regulatory Economics. Online first, (21st of April,
2011).

Uncertain Survival and Time Discounting: Intertemporal Consumption Plans for
Family Trusts (with S. Thorp); in Journal of Population Economics, (2011) 24:239-
266.

Hedge Fund Replication (with J. Grummit); in Journal of Derivatives and Hedge
Funds,(1-18, 2011)

Page | 37


http://www.scirp.org/journal/PaperInformation.aspx?PaperID=25610
http://www.sciencedirect.com/science/article/pii/S0927539812000618
http://www.sciencedirect.com/science/article/pii/S0927539812000618
http://www.sciencedirect.com/science/article/pii/S0927539812000618

Managing the Risk of Hedge Fund Outflows, (with B. Scherer), Journal of.
Alternative Investments, Fall, v14n2, p. 18-23 (2011).

2010 PUBLICATIONS

The Optimal Mortgage Loan Portfolio in UK Regional Residential Real Estate
(with Y. Cho and S. Huang) in Journal of Real Estate Finance and Economics, pp.
1-33-33., d01:10.1007/s11146-010-9269-9, (25 September 2010).

How Loss Averse are Investors in Financial Markets? (with S. Huang), in Journal
of Banking and Finance. vol. 34, issue 10, pp. 2425-2438.

ASSET ALLOCATION AND A TIME-VARYING RISK TARGET (WITH R. CHEN AND J. LLUO), IN
QASS, VOL. 4, NO. 2, PP. 1-28.

An Experimental Survey of Investment Decisions for Retirement Savings,(with H.
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Scherer),
in Journal of Risk Model Validation, vol. 4, no 3 (June 2010).
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in The European Journal of Finance, vol. 12, no. 4, pp. 313-332, (2006).
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Bayesian Estimation of Risk-Premia in an APT Context. Cambridge Working
Papers in Economics 0329, in Linear Factor Models in Finance, J. Knight and S.
Satchell (eds.) pp. 61-82, Butterworth and Heinemann. (with T. Darsinos)
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pp. 261-284. (Butterworth and Heinemann).

Performance Measurement in Finance, Butterworth and Heinemann. (With J.
Knight) (eds.) 2002.

On the Foundation of Performance Measures under Assymetric Returns,
Quantitative Finance 2, no. 3, pp. 217-223. (with C. Pederson) 2002.

Molten Lava meets Market Langour, Quantitative Finance, Vol. 2, no. 6, pp. 405-406
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319-335 (with J.L. Knight and J. Yu), 2002.

2001 PUBLICATIONS
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Distributions in Finance (Satchell S E and Knight J (eds.)), Butterworth and
Heinemann 2001, pp75-115. (with S. Hwang) 2001

An Exponential Risk Measure with Application to UK Asset Allocation, Applied
Mathematical Finance Vol.7 (2), 127-152. (with S. Hwang, and D.C. Damant) 2001.

Forecasting Nonlinear Functions of Returns Using LINEX Loss Functions, Annals
of Economics and Finance Vol.2., 187-213. (with S. Hwang, J. Knight). 2001.

Pricing Derivatives Written on Assets with Arbitrary Skewness and Kurtosis,
Return Distributions in Finance, pp.229-250, Butterworth and Heinemann. (with J.
Knight) (eds.) 2001.

A Note on Bayesian Inference in Asset Pricing, IFR Discussion Paper No. 45 1997,
Econometric Theory 17, No.2, pp475-482. (with J. Knight) 2001.

Returns Distributions in Finance, Butterworth and Heinemann. (with J. Knight)
2001.

Efficiency, Considerations in the Negative Exponential Failure Time Model,
Handbook of Applied Econometrics and Statistical Inference (Marcel Dekker). (with
J. Knight) 2001.

The Probability Functions of Options Prices, Risk-Neutral Pricing and Value-at-
Risk, Return Distributions in Finance, pp.252-275. (With J. Knight and G. Wang)
2001.

Global Equity Styles and Industry Effects: Portfolio Construction via Dummy
Variables, Journal of International Financial Markets, Inst. And Money, 11, ppl-
28. (With G. Kuo) 2001

Investigating the Benefits of Mutuality: Mutual Versus Proprietary Annuity
Provision. Journal of Pensions Management, Vol. 7, No. 1. (With R.A. Lewin) 2001.

Deriving the Arbitrage Pricing Theory when the Number of Factors is Unknown in
Quantitative Finance 1 (Sept. 2001), 502-508. (With L. Middleton) 2001.

On the Characterisation of Investor Preferences by Changes in Wealth, Geneva
Papers on Risk and Insurance: Theory 26(3), pp. 175-194. (With C. Pederson) 2001.

Downside Risk, Butterworth and Heinemann. (with F. Sortino) (eds.) 2001.

PUBLISHED (REFEREED) PAPERS - ECONOMICS/FINANCE

Eighteenth Century British Trade: Home-spun or Empire Made, (with T.J. Hatton
and J. Lyons) (1983), Explorations in Economic History, pp. 161-182.
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Approximations to the Finite Sample Distributions for Non-stable First Order
Stochastic Difference Equations, (1984), Econometrica, September , pp. 1271-1289.

Underestimation and Overestimation of the Leontief Inverse Revisited, (with
S.Lahiri) (1985), Economic Letters, December , pp. 181-187.

The Validity of Edgeworth Approximations for the Distribution Function of
Estimators in Linear Difference Equations, (with J.D. Sargan) (1986), Econometrica,
January , pp. 189-240.

Properties of the Expected Value of the Leontief Inverse, Some Further Results,
(with S. Lahiri) (1986), Mathematical Social Sciences, February 2:1, pp. 69-82.

Exact Results for Telser’ Single Equation Estimator in the Seemingly Unrelated
Regressions Model, (with G. Hillier) (1986), Econometric Theory, April, pp. 66-75.

Differential Mortality in Rural Bangladesh, (with J. McIntoch and A. Nasim) (1986),
Journal of Applied Econometrics, October , pp. 345-354.

Source and Subgroup Decomposition Inequalities for the Lorenz Curve (1987)
International Economic Review, June, pp. 323-330.

Asymptotic Properties of the Maximum Likelihood and Non-linear least Squares
Estimators for Noninvertible Moving Average Models, (with K. Tanaka) (1989),
Econometric Theory, pp. 333-353.

Conditional and Unconditional Independence, (with J. Knight) (1990), Econometric
Theory, 6:2, p. 283.

Random Variable Generation via Double Sampling, (with J. Knight) (1990),
Econometric Theory, 6:4, p. 487.

Estimating Variance from High, Low, and Closing Price, (with C. Rogers) (1991),
Annals of Applied Probability, 1:4, pp. 504-512.

The Variance of Property Returns, Some Problems of Time-Weighted Measures,
(with C. Lizieri) (1992), Journal of Property Valuation and Investment, pp. 541-547.

Predicting British Financial Indices: An Approach Based on Chaos Theory, (with Y.
Yoon and N. Linden) (1993), Structural Change and Economic Dynamics, 4:1, pp.
145-162.

Asymptotic Expansion for Random Walks with Normal Errors, (with J. Knight)
(1993), in Econometric Theory, 9:3, pp. 363-376.

Exact Critical Regions and Confidence Intervals for the Maximum Likelihood
Estimator in the Exponential Regression Model, (with J. Knight) (1993), Economics
Letters, 41:3, pp. 225-231.
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Some Generalisations of a Result by Muth on the Optimal Properties of
Exponentially Weighted Forecasts, (with A. Timmermann), (1994) Economics
Letters, 45:2, pp. 261-266.

Apprenticeships and Job Tenure: A Competing Risks Model with Time-varying
Covariates, (with A. Booth) (1994), Oxford Economic Papers, 46, pp. 676-695.

A Bias Correction for Taken's Correlation Dimension Estimator (1994), Econometric
Theory, 10:2, p. 439.

The Estimation of the Volatility of Stock Prices: A Comparison of Some Different
Methods that Use High and Low Prices, (with C. Rogers and Y. Yoon) (1994),

Applied Financial Economics, 4, pp. 241-247.

A Bias-Adjusted Black and Scholes Option Pricing Model, (with M. Ncube) (1995),
Applied Financial Economics, 5, 51-60.

An Assessment of the Economic Value of Nonlinear Foreign Exchange Rate
Forecasts, (with A. Timmermann) (1995), Journal of Forecasting, 14:6, pp. 477-497.

Statistical Modelling of Asymmetric Risk in Asset Returns, (with J. Knight and K.
Tran) (1995), Applied Mathematical Finance, 1:2, pp. 155-172.

Some Statistics for Testing the Influence of the Number of Transactions on the
Distribution of Returns, (with Y. Yoon) (1995), Economic and Financial Computing,
Spring, pp. 21-37.

Option Pricing with GARCH and Systematic Consumption Risk I, (with A.
Timmermann) (1995), Derivatives Use, Trading and Regulation, 1:3, pp. 279-291

Option Pricing with GARCH and Systematic Consumption Risk II, (with A.
Timmermann) (1995), Derivatives Use, Trading and Regulation, 11:4, pp. 353-367.

The Hazards of Doing a Ph.D., (with A. Booth) (1995), Journal of the Royal
Statistical Society A, 158, Part 2, pp. 297-318.

An Approximation to Garch, (with J. Knight) (1995), Econometric Theory, 11:1,
Problem 95.1.3.

Testing for Short-Termism in the U.K. Stock Market, A Comment, (with D. Damant)
(1995), Economic Journal, 105, pp. 1218-1223.

On the Optimality of Adaptive Expectations: Muth Revisited, (with A. Timmermann)
(1995), International Journal of Forecasting, 11:3, pp. 407-416.

A Bias Correction for Taken's Correlation Dimension Estimator (Solution) (1995),
Econometric Theory, 11:4, p. 804.
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Confident Hedging-Finite Sample Properties of the Hedge Ratio, (with M. Ncube)
(1996), Derivatives Use, Trading, and Regulation, 2:2, pp. 144-158.

Some Problems with Modelling Asset Returns using the Elliptical Class, (with B.
Eftekhari) (1996), Applied Economic Letters, 3, pp. 571-572.

British Phd Completion Rates: Some Evidence from the 1980's, (with A. Booth)
(1996), Higher Education Review, 28:2, pp. 48-56.

Finite Sample Results for the Negative Exponential Regression Model, (with J.
Knight) (1996), Journal of Statistical Planning and Inference, 50, pp. 91-102.

Approximating the Finite Sample Bias for Maximum Likelihood Estimators using
the Score, (with B. Lambrecht and W. Perraudin) (1996), Econometric Theory, 12:1,
p. 199 (problem).

Pricing a Boost Option, (with J. Knight) (1997), Derivatives, Use Trading and
Regulation, 3:4, pp. 362-371.

The Cumulant Generating Function Method Estimation, Implementation and
Asymptotic Efficiency, (with J. Knight) (1997), Econometric Theory, 13:2, pp. 170-
184.

The Analytic Properties of Trading Rules, (with E. Acar) (1997), Applied
Mathematical Finance, 4, pp. 1-16.

Approximating the Finite Sample Bias for Maximum Likelihood Estimators using
the Score, (with B. Lambrecht and W. Perraudin) (1997), Econometric Theory, 13:2,
p. 310 (solution).

Interactions Between Property Shares and the Equity Market: An Investigation of
Linkages in the UK 1972-1992, (with C. Lizieri) (1997), Journal of Real Estate,
Finance and Economics, 15:1, pp. 11-26.

Property Company Performance and Real Interest Rates: A Regime-Switching
Approach, (with C. Lizieri) (1997), Journal of Property Research, 14:2, June, pp. 85-
98.

The Pricing of Market-to-Market Contingent Claims in a No-arbitrage Economy,
(with R. Stapleton and M. Subramanian) (1997), Australian Journal of Management,
22:1 June, pp. 1-20.

The Black and Scholes Option Price as a Random Variable, (with M. Ncube) (1997) ,
Mathematical Finance, 7:3 July, pp. 287-305.
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Existence of Unbiased Estimators of the Black/Scholes Option Price, Other
Derivatives and Hedge Ratios, (with J. Knight) (1997), Econometric Theory,
December, pp. 791-807.

The Simulation of Option Prices with Applications to Liffe Options on Futures, (with
G. Christodoulakis) (1997), Birkbeck College IFR Discussion Paper No.7, in
European Journal of Operations Research, 114, pp. 249-262.

Time to Default in the UK Mortgage Market, (with B. Lambrecht and W. Perraudin)
(1997), Economic Modelling, 14, pp. 485-499.

An Analysis of the Hedging Approach to Modelling Pension Fund Liabilities, (with J.
Randall) (1998), Journal of Pensions Management, Part I, 4:2 December, pp. 183-
198.

Measurement Error with Accounting Constraints, (with R.J. Smith and M.R. Weale)
(1998), Review of Economic Studies, 65:1 January, pp. 109-134.

A Comparison of the Likely Causes of Asian and U.S. Crashes, (with C. Pedersen)
(1998), Politics, Administration and Change, 29 January-June, pp. 1-17.

Real Interest Regimes and Real Estate Performance: A Comparison of UK and US
Markets, (with C. Lizieri, E. Worzala, and R. Daccé) (1998), Journal of Real Estate
Research, 16:3, pp. 339-356.

Evaluation of Mutual Fund Performance in Emerging Markets, (with S. Hwang)
(1998), Emerging Markets Quarterly, 2:3 Fall, pp. 39-50.

A Class of Financial Risk Measures, (with C. Pedersen) (1998), in Geneva Papers On
Risk and Insurance: Theory, 23, pp. 89-117.

Why do Regime-Switching Models Forecast so Badly, (with R. Dacco) (1999), Journal
of Forecasting, 18, pp. 1-16.

An Analysis of the Hedging Approach to Modelling Pension Fund Liabilities, Part II,
(with J. Randall) (1999), in Journal of Pensions Management, 4:3, pp. 259-268.

Modelling Emerging Market Risk Premia Using Higher Moments, (with S. Hwang)
(1998), DAE Discussion Paper No. 9806, and in International Journal of Finance and
Economics, 1999, 4:4, pp. 271-296.

International Investors’ Exposure to Risk in Emerging Markets, (with B. Eftekhari)
(1999), Cambridge Discussion Paper in Accounting and Finance AF20, and in
Journal of Financial Research, Spring 1999, 22:1, pp. 83-106.

Empirical Factors in Emerging Markets, (with S. Hwang) (1999), Emerging Markets
Quarterly, Winter, 3:4, pp. 7-27.
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Does the Behaviour of the Asset Tell Us Anything About the Option Pricing Formula
- A Cautionary Tale, (with L.C. Rogers) (2000), Applied Financial Economics, 10: pp.
37-39.

On the Volatility of Measures of Financial Risk: An Investigation Using Returns
from European Markets, (with B. Eftekhari and C. Pedersen) (2000), European
Journal of Finance, 6:1, p. 38.

Formulation of Long/Short Portfolio Risk Based on Orthant Probabilities, (with M.
Lundin) (2000), published as The Long and the Short of it, Risk Magazine, August,
pp. 94-98.

A Demystification of the Black-Littermann Model, (with A. Scowcroft) (2000),
Journal of Asset Management, 1/2, pp. 144-161.

Small Sample Analysis of Performance Measures in the Asymmetric Response
Function Model, (with C. Pedersen) (2000), 1999 IFR Discussion Paper, and in

Journal of Financial and Quantitative Analysis, 35/3, pp. 425-450

Using a Model of Integrated Risk to Assess U.K. Asset Allocation, (with D. Damant
and S. Hwang) (2000), Applied Mathematical Finance 7:2, pp. 127-152.

Market Risk and the Concept of Fundamental Volatility: Measuring Volatility
across Asset and Derivative Markets and Testing for the Impact of Derivatives
Markets on Financial Markets, Journal of Banking and Finance, Vol. 24(5), 759-
785. (With S. Hwang) 2000.

BOOK CHAPTERS

Finite Sample Properties of Cointegration Estimators with Applications to Testing,
(with G. Ellison), 1988, published in R. Bergstrom’s Festschrift, published in Models,
Methods and Applications of Econometrics, edited by P.C.B. Phillips, 1993, 176-200,
Blackwell.

On Apprenticeship Qualifications and Labour Mobility (with A. Booth) in refereed
book. The Skills Gap, edited by A. Booth and D. Snower, 1996, 285-302, CUP.

Daily Stock Returns in European Stock Markets Non-linearity, Predictability, and
Transaction Costs (with A. Timmermann), Non-Linear Dynamics in Economics,
edited by W.A. Barnett, A.P. Kirman and M. Salmon, CUP, 369-392, 1996.

Investor Preference and the Correlation Dimension, (with A. Timmermann), Chaos
and Non-Linear Dynamics in the Financial Markets, edited by L. Trippi, 1996, Irwin.

Non-Normality of Returns in Emerging Markets: A Comparison of Mean-Variance
Versus Mean-Lower Partial Moment Asset Pricing Models, (with B. Eftekhari), in
refereed book Research in International Business and Finance, Supplement 1, edited
by J. Doukas and L. Lang, 1996, 267-277, JAI Press.
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Mean Variance Analysis, Trading Rates and Emerging Markets, (with P.
Matheussen) in Advanced Trading Rules, edited by E. Acar and S.E. Satchell, 1997,
41-50, Butterworth and Heinemann.

The Portfolio Distribution of Directional Strategies (with E. Acar) in Advanced
Trading Rules edited by E. Acar and S.E. Satchell, 1997, Butterworth and
Heinemann.

Regime Switching Models and Forecasting High Frequency FX, (with R. Daccd), in
Nonlinear Modelling of High Frequency Financial Time Series, edited by C. Dunis
and B. Zhou, 1998, 177-201, John Wiley and Sons.

Modelling Intraday Equity Prices and Volatility Using Information Arrivals - A
Comparative Study of Different Choices of Informational Proxies, (with S. Lin and J.
Knight) edited by P. Lequeux, (forthcoming in Financial Markets: Tick-by-Tick, 1998,
27-64, John Wiley & Sons Ltd).

Hashing Garch (with G. Christodoulakis), in Forecasting Financial Volatility, edited
by J. Knight and S. Satchell, 1998, 168-192, Butterworth and Heinemann.

Implied Volatility Forecasting, (with S. Hwang), in Forecasting Financial Volatility
edited by J. Knight, S. Satchell, 1998, 193-225, Butterworth and Heinemann.

GARCH Processes, Some Difficulties and a Suggested Remedy, (with J. Knight),
Forecasting Financial Volatility, edited by J. Knight and S. Satchell, 1998, pp.321-
346, Butterworth and Heinemann.

GARCH Predictions and Predictions of Options Prices Proccesses Applied to UK
Stocks, (with J. Knight), Forecasting Financial Volatility, edited by J. Knight and S.
Satchell, 1998, pp.226-244, Butterworth and Heinemann.

Choosing the Right Measure of Risk: A Survey, The Current State of Economic
Science, (with C. Pedersen), edited by S.B. Dahiya, 1998.

An Assessment of the Economic Value of Non-Linear Foreign Exchange Rate
Forecasts, with A. Timmermann, published in Journal of Forecasting, 14, 1995, 447-
497, reprinted in Economic Forecasting edited by T.C. Mills, Edward Elgar (1999).

A Data Matrix to Investigate Independence, Over-reaction and/or Shock
Persistence in Financial Data, (with R. Dacco), Decisions Technologies for
Computational Finance - Proceedings of the Fifth International Conference,
Computational Finance edited by A.P.N. Refenes. Kluwer Academic Publishers,
1999 pp. 49-60.
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BOOKS AND UNPUBLISHED PAPERS

A) BOOKS

Advanced Statistical Methods in Social Sciences, Francis Pinter (with Dr. N.
Schofield, M. Chatterjii, and P. Whiteley), 1986.

Advanced Trading Rules, Theory and Practice (edited with E. Acar), 1997,
Butterworth and Heinemann.

Forecasting Financial Volatility (edited with J. Knight), 1998, Butterworth and
Heinemann.,2nd edition,2004. 3rd edition, Elsevier, 2007

Returns Distributions in Finance (edited with J. Knight), 2001, Butterworth and
Heinemann.

Managing Downside Risk (edited with F. Sortino), 2001, Butterworth and
Heinemann..

Performance Measurement (edited with J. Knight), 2002, Butterworth and
Heinemann.

Advances in Portfolio Construction and Implementation (edited with A. Scowcroft),
2003. Butterworth and Heinemann

Linear Factor Models in Finance (edited with J. Knight) (Butterworth Heinemann,
2004).

Forecasting Expected Returns (Elsevier, 2007).

Risk Model Validation (Edited with G. Christodoulakis) (Elsevier, 2007).
Collecting and High Net Worth Investment, (Elsevier, 2009).

Optimizing the Optimizers, (Elsevier, 2009).

B) PAPERS (PAST)

Are Stock Prices Driven by the Volume of Trade? Empirical Analysis of the FT30,
FT100 and Certain British Shares over 1988-1990, (with Y. Yoon), 1991.

Variance Bounds Tests Using Options Data, (M. Ncube and P. Seabright), 1992.

The Use of High-Low Volatility Estimators in Option Pricing, (with A.
Timmermann), 1992.

Misspecification in Measurement of the Correlation Dimension, (with Y. Yoon), 1992.
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Can We Hedge the FT30? (with C. Rogers and Y. Yoon), 1992.

Estimation of Stationary Stochastic Processes via the Empirical Characteristic
Function, (with J. Knight), 1993.

Modelling U.K. Mortgage Defaults Using a Hazard Approach Based on American
Options, (with M. Ncube), 1994.

Elliptical Distributions and Models of Garch Volatility, 1994.
Estimating the Mean-Generalized - Gini CAPM, 1995.

The Distribution of the Maximum Drawdown for a Continuous Time Random Walk
(with E. Acar and J. Knight), 1995.

Analytical Properties of Rebalancing Strategies in TAA Models, (with M. Leigh),
1995.

The Effects of Serial Correlation on Normality Tests, (with Y. Yoon), 1996.

Index Futures Pricing with Stochastic Interest Rates: Empirical Evidence from FT-
SE 100 Index Futures, (with Y. Yoon), 1996.

Forecasting the Single and Multiple Hazard. The Use of the Weibull Distribution
with Application to Arrears Mortgages Facing Repossession Risk, (with Y. Shin),
1996.

Tactical Style Allocation: Applications of the Markov Switching Model to Value-
Growth Investment and Tactical Asset Allocation, (with Y. Yoon), 1997.

Modelling Mortgage Population Dynamics, (with R.L. Kosowski), 1997.

Evolving Systems of Financial Asset Returns: AutoRegressive Conditional Beta ,
Working Paper. (With G. Christoulakis) 2000

Bayesian Analysis of the Black-Scholes Option Price. DAE Working Paper No.
0102, University of Cambridge. (With T. Darsinos) 2001.

Bayesian Forecasting of Options Prices: A Natural Framework for Pooling
Historical and Implied Volatility Information, DAE Working Paper No. 0116,
University of Cambridge. (With T. Darsinos) 2001.

The Implied Distribution for Stocks of Companies with Warrants and/or Executive

Stock Options, DAE Working Paper No. 0217, University of Cambridge. (With T.
Darsinos) 2002.
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On the Valuation of Warrants and Executive Stock Options: Pricing Formulae for
Firms with Multiple Warrants/Executive Options, DAE Working Paper No. 0218,
University of Cambridge. (With T. Darsinos) 2002.

Reconciling Grinblatt and Titman’s Positive Period Weighting Performance
Measure with Loss Aversion: An application to UK active managers, Mimeo,
University of Cambridge. (With N. Farah) 2002.

The Asset Allocation Decision in a Loss Aversion World, Financial Econometric
Research Centre working paper WP01-7, Cass Business School. (With S. Hwang)
2001.

Returns to Moving Average Trading Rules: Interpreting Realized Returns as
Conventional Rates of Return (with G. Kuo).

On the Use of Revenues to Assess Organizational Risk (with R. Lewin).
Improving the Estimates of the Risk Premia — Application in the UK Financial
Market, DAE Working Paper No. 0109, University of Cambridge. (With M.
Pitsillis) 2001

Ex-Ante versus Ex-Post Excess Returns, mimeo. (with D. Robertson) 2001.

The Impact of Technical Analysis of Asset Price Dynamics, DAE Working Paper
No. 0219, University of Cambridge. (With J-H Yang) 2002.

A Bayesian Confidence Interval for Value-at-Risk. Submitted to theDAE Working
Paper Series. (with Contreras, P.). 2003

PAPERS (CURRENT)

"Using the Large Deviation Technique to Estimate Asymmetric Financial Risk",
Institute for Financial Research, Birkbeck College, IFR 1/2003 (with Ba Chu and
Knight, J.). 2003

A Bayesian Confidence Interval for Value-at-Risk. Submitted to theDAE Working
Paper Series. (with Contreras, P.). 2003

The Impact of Background Risks on Expected Utility Maximisation (with V.
Merella).

Valuation of Options in a Setting With Happiness-Augmented Preferences (with V.
Merella) (QFRC discussion paper, Number 182), (2006).

Information Ratios, Sharpe Ratios and the Trade-off Between Skill And Risk (with
P. Spence and A.D. Hall)
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The Impacts of Constraints on the Moments of an Active Portfolio (with P. Spence
and A.D. Hall)

Exact Properties of Optimal Investment for Institutional Investors (with J.
Knight), Birkbeck College WP, 0513, 2005.

Distribution of Constrained Portfolio Weights and Returns, (with J. Knight,).
Improved Testing for the Validity of Asset Pricing Theories in Linear Factor
Models, Financial Econometric Research Centre working paper WP99-20, Cass
Business School. (With S. Hwang) 2001.

Optimal Portfolio for Skew Symmetric Distributions, (with R. Corn).

Scenario Analysis with Recursive Utility: Dynamic Consumption Paths for
Charitable Endowments, (with S. Thorp), working paper, UTS.

Incorporating Gain-Loss and Mean-Variance in a Single Framework, (with S.
Cavaglia, and K. Scherer).

'Heuristic Portfolio Optimisation: Bayesian Updating with the Johnson Family of
Distributions', Callanish Capital Partners Technical Paper (with R. J. Louth)

"The Impact of Ratings on the Assets Under Management of Retail Funds', S&P
Internal Report, (with R. J. Louth).

"The Impact of Ratings on the Performance of Retail Funds', S&P Internal Report
(with R. J. Louth)

Are There Bubbles in the Art Market? ( with N. Srivastava)

EDUCATION

1965-9 - BA in Economics, Mathematics, Statistics and Politics,
University of New South Wales.

1971 - Diploma in Education, Balmain Teachers’ College

1972 - Teachers Certificate, Department of Education, NSW
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1972-73 - MA in Mathematics, University of Sydney

1974-75 - M. Commerce in Economics, University of New South Wales
1976-80 - Ph.D. in Economics, University of London (The Ph.D. was
supervised by Professor J.D. Sargan), examined by P. Phillips and D. Sargan.
1990 - MA (Cambridge).

1995 - Ph.D (Cambridge), examined by P. Robinson and P. Schmidt.

2001 - FIA (Institute of Actuaries) Honorary

SUPERVISION

1987-2007 Have supervised students from all colleges in Paper 12, now Paper 11.
Have supervised papers 1, 2, 5, 6 of Prelim and papers 7, 11, and 12 of Part 2 (now 6,
10, and 11).

TEACHING

1973 - Taught for two years in high school, was inspected and received
Teacher’s Certificate.

1975 - Taught again at NCR, learnt and taught various computing languages.

1976-78 - Taught Introductory Econometrics in a September Mathematics
Course to MA in Economics students at the LSE.

1977 - Whilst Lecturer in Statistics, taught:

(1) post-graduate course in Causal Analysis
(11)  post-graduate course in Advanced Time-Series

1978 - Shared courses in Econometric Theory

1979-86 - At Essex: Taught courses in Econometric Theory
(1) Statistics
(11) Econometrics
(111) Computing
(1v) Mathematical Economics
v) Finance

1987-90 - Finance, Econometrics (Cambridge Papers 12, 25, 31)

1990-91 - Taught Advanced Econometrics at Birkbeck.
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1991-92 - Taught Introduction to Mathematical Economics.
Advanced Econometrics.

BASE (Birkbeck Advanced Studies in Economics) course on Finance

1992-93 - Taught September course Mathematics, taught Theory of
Finance (M.Sc.), Financial Econometrics (M.Sc.), Financial Econometrics (B.Sc.).

1993-2004 - Taught Papers 7, 12, 31 201, 231, 301 and 321 (not all
simultaneously).

2005-2007 Taught Papers 7, 11, and 403, also taught Risk Management in Msc,
Financial Engineering, Birkbeck , and Corporate Finance, University of Sydney.
CONSULTING EXPERIENCE

My consulting experience is very extensive, particularly in the areas of asset
management and investment technology. I have supervised the building and
maintenance of portfolio risk models. I have organised conferences for risk
managers, investment professionals, and academics. I have carried out risk analysis
on investment strategies and investment products. I can provide specific details on
any of these areas if requested. I have worked with large numbers of international
financial institutions and can provide testimonies as to my value — added if required.
I also work in mortgages, house prices, and real estate generally; recently, I designed
with G. Christodoulakis the FT House Price Index for Acadametrics. I have also built
mortgage default and loss models for Acadametrics. In conjunction with
Acadametrics, I have been involved in the validation of risk models for lending
institutions; this has been part of Basle II work in the recent past.

GENERAL CONTRIBUTION

I received colours from the LSE for cross-country running in 1977 and 1978 . I was
also Secretary of London University Cross-Country Club 1978. I represented Trinity
College at cross-country running 1987-1988, completed the London Marathon on 5
occasions, best 3.04.41 (1987). I was reserve for Cambridge University Marathon
Team (1990). In recent years, I ran 10 km in 44.32, Oct 2000, 44.05 in Mar, 2001;
44.48 in Jan, 2003, 44.52 in March 2005, 42.53 in Feb, 2006, 44.24 in April 2007. 1
have won a number of medals in Veteran’s road running.

CAMBRIDGE FACULTY ADMINISTRATION

At various stages I have been on:

Management Board for Management Studies Tripos

Statistics Committee (Chair)

Graduate Admissions Committee, was acting Admissions Officer 1989
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Organised Seminar Series in Finance
Organising Seminar Series in Econometrics
Future Needs and Lecture List Committee
Faculty Board

Appointments Committee

College Administration

Director of Studies (1987- 2011 ) and Director of Admissions in Economics (1987-
1994)

Trinity College
Finance Committee (1991-2003 ) ,2008 to 2011 and Treasurer of Trinity in
Camberwell (charity) (1989-1992) plus other minor committees. Inspector of
Accounts 1994-5 and 1996-97.
Wine Committee from 2005 to 2012.

Birkbeck Administration 1991-92

Department Seminar Organiser

Chairman Finance Examinations

Appointments Committee

Ph.D. Admissions

M.Sc. Finance Admissions

Jointly responsible for the creation of the new M.Sc. Finance (currently 70 students)
which has now run successfully for 15 years.

Cambridge Administration 1993 to present
Appointments Committee
M.Sc. Finance Admissions
Chairman Finance Exams

M.Sc. Finance Co-ordinator

1993-94 Coordinator Papers 12, 31, 201, 231.
MSec Finance Admissions

1994-95 Coordinator Papers 12 and 231.

1995-96 Coordinator Papers 12, 201,231. Chairman ETE Exams.
1996-1999 Coordinator Papers 7 and 12.

1999-2000 Acting Graduate Chairman

2000-2001 Coordinator Paper 301.

2002-2006 Coordinator Papers 6 and 11. Head of Part 1 Examiners (2004).
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PROFESSIONAL CONTRIBUTIONS

Refereeing

I have refereed articles for the Journal of Econometrics, Econometrica, IER,
Mathematical Social Sciences, Journal of Public Economics, Review of Economic
Studies, Econometric Theory, and Journal of Applied Econometrics plus many other
journals.

Visiting and Seminars

I have given seminars at many British and Australian Universities and have been a
visitor at Monash University (1985), (1987) and the University of New South Wales
(1986) and Australian National University (1986), (1987). I have visited the
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Visiting Lecturer in Applied Mathematics at Oxford University (2002-2004). I am
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Received Econometric Theory Multa Scripsit Award (1997).

My paper The Pricing of Market-to-Market Contingent Claims in a No-Arbitrage
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Received Honorary Membership of the Institute of Actuaries (2001), received F.I.A.
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I raised £105,000 for a financial econometrics project, the research was done at the
Department of Applied Economics (Cambridge). This was funded by Inquire and the
Newton Trust. The research project brought Professor W. Perraudin to Cambridge
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next.
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Making money from market volatility (Vol. 10, page 7)
High-low prices in options trading (Vol. 11, page 7)
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Academic Advisor, Style Research Associates
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Adviser in Risk Management to the Governor of the Bank of Greece.
Head of Research, BITA Risk..
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Consultant, JP Morgan AM,Behavioural Equity Team.

Academic Advisor, Lombard-Odier Asset Management.
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European Meeting of the Econometric Society (1997)

Forecasting FX Conference organized by Imperial College and B.N.P. (1996 to 2007)
Inquire UK (2006, 2007)

Program Committee, UK Inquire.

Prize Committee, European Inquire.

Conferences and Seminars

NZ Econometric conference, feb,2011.
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Presented seminars at:
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CRMC Sydney (April 8tb);
Sydney Q group, April 15th,
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Finance Conference, London, October, key-note speaker.
Chair, LQ conference (Cambridge, September), presented.

Prize Committee, Inquire Europe(Bordeaux, October).

Conferences (2007)

Finance Conference, Imperial College, March 2007, Discussant.
Finance Conference, Zurich, March 2007. Invited Key Note Speaker.

Alpha Strategies Finance Conference, April 2007, Duke University, chaired
conference.
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Alpha Strategies Finance Conference, September 2007, Oxford University, chaired
conference.
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Alpha Strategies Finance Conference, April 2006, Duke University, chaired
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