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Summary

This report has been commissioned by Gilbert and Tobin, acting for ETSA
Utilities in merits reviews proceedings currently before the Australian Com-
petition Tribunal. The proceedings relate to distribution determinations
made by the Australian Energy Regulator in respect of ETSA Utilities, Er-
gon Energy and Energex.

One of the issues to be determined by the Tribunal is the correct value
of gamma. The Tribunal has determined that the correct value for the
distribution rate is 0.7, while for theta they have ordered a state-of-the-art
dividend drop-off study to assist them in determining the correct value.

The state-of-the-art dividend drop-off study was done by Professor Stephen
Gray of SFG Consulting, following terms of reference agreed by the AER
and the applicants. The AER has prepared a report for the Tribunal outlin-
ing some concerns about the study, together with a list of departures from
the terms of reference.

Gilbert and Tobin have asked us to review the SFG study and the AER
report focussing on the extent to which multi-collinearity and heteroscedas-
ticity and other issues raised by the AER in section 4.2 of their report affect
the SFG study and its results. They have also asked us to give an opinion on
whether the study is “state-of-the-art” and give our view of the reliability
and robustness of the SFG study.

In our report, we examine the AER concerns about multi-collinearity,
model specification and estimation methods, and econometric analysis used
by SFG in the study. Based on our analysis, we conclude that multi-
collinearity is not as big an issue as suggested by the AER. We also con-
clude that heteroscedasticity has been addressed by SFG and the estimation
methods used are appropriate. We endorse the methods SFG have used to
compute standard errors of the regression coefficients and the use of robust
regression methods. We believe that the SFG is a state-of-the-art dividend
drop-off study and corresponding weight can be given to the results of the
study.

Declaration

We confirm that, in preparing this report, we have made all inquiries that
we believe are desirable and appropriate and that no matters of significance
that we regard as relevant have, to our knowledge, been withheld. We have
been provided with a copy of the Federal Court’s “Guidelines for Expert
Witnesses in Proceedings in the Federal Court of Australia” and this report
has been prepared in accordance with those Guidelines.
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1 The SFG study

SFG was engaged by Energex, Ergon Energy, and ETSA Utilities (the ap-
plicants), at the direction of the Australian Competition Tribunal (the Tri-
bunal) to undertake a “state-of-the-art” dividend drop-off study designed
to estimate the value of distributed imputation credits, 6 (or theta), one
of the two components of the value of imputation credits (gamma). The
terms of reference to that study were agreed upon by the Australian Energy
Regulator (AER) and the applicants in December 2010.

SFG’s dividend drop-off study (SFG, 2011) uses data from the DatAnal-
ysis database from 1 July 2000 to 30 September 2010. Data was also sourced
from FinAnalysis, Datastream, SIRCA, and the ASX Website. Various ad-
justments were made to the data to form a final dataset for analysis.

SFG estimate the parameters of the model

P 1— P} FC;
D d :6+9Di + &
where
P;;—1 = cum-dividend stock price for observation i
Py = market-adjusted ex dividend stock price
D; = amount of dividend for observation ¢
FC; = amount of franking credits associated with observation ¢
6 = the estimated market value of cash dividends as a proportion of
their face value
# = the estimated market value of distributed franking credits as a

proportion of their face value

SFG’s Model 1 corresponds to estimating this model by Ordinary Least
Squares (OLS), while Models 2 to 4 correspond to estimating this model
using Generalised Least Squares (GLS), with various scaling variables used
to cope with heteroscedasticity. Each model was also estimated using various
robust regressions, principally MM regression (Yohai, Stahel, and Zamar,
1991).

Based on the dividend drop-off study they conducted, SFG conclude
that the appropriate value of theta is 0.35, paired with a value of delta of
between 0.85 and 0.90.

2 AER Observations

In Section 4.2 of their report, the AER makes some observations about
the AER study in relation to multicollinearity, model specification and es-
timation methods, and econometric analysis methods used by SFG. In this
section we address these observations.
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Figure 1: SFG, Figure 4, page 29

Estimation issues-multicollinarity

The AER claim that the SFG study is subject to significant multi-collinearity
and use Figure 1 (their Figure 4, page 29) to back up their conclusion. In
our view the figure does not demonstrate that. The intercept is largely de-
termined by the average of the results when there are no franking credits,
while the gamma estimate is a comparison between a weighted average of
the other results, with the bulk being at 0.43, and the average at zero.

To see this, note that the regression coefficients are weighted averages of
the individual observations, and hence of the average responses correspond-
ing to each set of values of franking credit relative to dividend. There are
in fact 69 different values of the franking credit relative to dividend. For
Model 1, Figure 2 shows the weights corresponding to each of these values
for the intercept, while Figure 3 shows the weights corresponding to each of
these values for the theta estimate.

Figure 2 shows that the estimate of the intercept is dominated (a weight
of over 80%) by the average when the dividends are unfranked. Figure 3
shows that the estimate of theta is largely twice the difference between the
average at an imputation credit of 0.43 and the average of the unfranked
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dividends. These considerations show that in this context multi-collinearity
is not a big issue. The main estimation issue is, given the variability, whether
the sample size has been sufficient to allow the average values at these
two values of franking credit relative to dividend to be estimated precisely
enough. SFG (2011) have appropriately used weighted least squares to ad-
dress the heteroscedasticity in the data, and MM regression so that the
results are robust to long-tailed distribution of the errors.

A direct method of quantifying any effect of multi-collinearity is to cal-
culate the Variance Inflation Factors (VIFs) of the regression coefficients.
Following Fox (2008, p.308),

The sampling variance of a least squares slope coefficient B; is

1 o2

VB =TT X e W

where RJZ is the squared multiple correlation for the regression of
X on the other Xs, and S7 = 3°(X;;—X)?/(n—1) is the variance
of Xj. The term 1/(1— R5) is called the variance inflation factor.

Equation (1) shows that the precision of a regression coefficient depends
on four quantities:

e The variability of the errors around the regression line.
e The spread of the independent variable.

e The number of observations.

e The VIF.

The calculated VIF for Model 2 is 3.93 and the calculated VIF for
Model 4 is 3.35!. The VIF shows the increased variability due to any multi-
collinearity in the data, relative to orthogonal explanatory variables. The
usual criterion for concern is a VIF of 10 (see, for example, Bowerman and
O’Connell, 1990, p.447), which suggests that multi-collinearity is not a prob-
lem. None of the VIFs in the data set are close to this level.

Another way to examine the issue is to examine the condition number of
the variance-covariance matrix of the estimated coefficients. As Fox (2008,
p.321) says

The relative size of the eigenvalues serves as an indicator of the
degree of collinearity present in the data. The square root of the

"Models 2 and 4 are those preferred by the AER. In any case, calculation of the VIFs
is not possible when there is only one explanatory variable besides the intercept, as in
Models 1 and 3.
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Model 1 Model 2 Model 3 Model 4
Standard 6.455 5.933 6.095 5.597
White’s 7.320 6.811 5.594 5.546
Firm Clustering 7.259 5.261 5.924 5.527

Table 1: Condition Numbers for Models 1 to 4

largest to smallest eigenvalue, K = \/L;/Ly, called the condi-
tion number, is a commonly employed global standardized index
of the least squares regression coefficients: A large condition
number (say, 10 or more) indicates that relatively small changes
in the data tend to produce large changes in the least-squares
solution.

Table 22 gives the condition numbers for Models 1 to 4, using the standard
variance-covariance matrix, White’s “Heteroscedastic-consistent” variance-
covariance matrix, and also using the variance-covariance matrix based on
firm clustering.® Note that all of the condition numbers are less than 10.

We agree with the AER that SFG’s study addresses the estimation dif-
ficulties associated with heteroscedasticity. We disagree about the multi-
collinearity issue-we think it is overstated.

Model specification and estimation methods

SFG have estimated the model described in the terms of reference using
OLS (Model 1), WLS (Models 2, 3, and 4), and MM regression (All four
models). Models 2, 3, and 4, can be viewed as Model 1 fitted using WLS; or
as different model specifications that can be fitted using OLS. They make
the point in paragraph 56:

Even though we refer to the four specifications as “Models” 1 to
4 for convenience, we note that they are actually just different
econometric specifications of the one model, ...

The AER refer to alternative model specifications, not included in the terms
of reference, that have been used in dividend drop-off studies and alterna-
tive scaling variables to address the heteroscedasticity. Some of these models
have included an intercept, which captures systematic deviations from the
model. Beggs and Skeels (2006), for example, don’t report the intercept but
say it is not statistically significant. In our re-analysis of a SFG study (Dia-
mond and Brooks, 2010) we found the intercept was statistically significant

2For all calculations in this section, we have used the R environment for statistical
computing (R Core Team, 2011).

3For firm clustering, SFG used the SURVEYREG procedure in SAS. We used the svyglm
command in the survey package in R, which gave the same results as SFG.
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Figure 4: SFG, Figure 4, page 25

and negative but very small. The downward bias suggested by the AER is
therefore likely to be small.

Econometric analysis

The AER suggests that more weight to Models 2 and 4 than to Models 1 and
3. Assuming the model is correct all four models should give unbiased esti-
mates of the parameters. The differences in the model results arise because
of the different weights applied to the observations. SFG have been careful
to use White’s correction for heteroscedasticity and this assures that the
confidence intervals are not dependent on an erroneous assumption. They
have also used standard errors based on firm clustering, which also increases
the trust we can have in the calculated standard errors. In addition, SFG
have used MM regression, and this is very useful and provides confidence
that the results are robust, even in the face of any inherent variability and
remaining heteroscedasticity after scaling performed in Models 2, 3, and 4.

SFG motivate Model 3 with their Figure 4, reproduced in Figure 4 of
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this report. SFG calculated the volatility for all observations and formed
equal sized groups based on these values and then computed the standard
deviation of the residuals from Model 1 for each of the groups. The figure
shows a clear relationship: the groups with the larger volatility tend to have
higher residuals. It is appropriate then to modify Model 1 to form Model 3,
where the weighting variable is the inverse of the stock return volatility. This
model can be motivated as the AER prefers, that is plotting the residuals
or squared residuals versus the variable driving the heteroscedasticity, but
there is no advantage of doing so compared to the way done by SFG.

3 Concluding Remarks

We believe that multi-collinearity is not as significant an issue as the AER
suggests. We form that opinion based on an analysis of the weights used in
computing the regression coefficients, an analysis of the variance inflation
factors, and also using the condition numbers of the variance-covariance
matrices for the coefficients for each of the estimated models.

In our view the SFG study represents a state-of-the-art dividend drop-off
study. The reasons underlying this view are as follows:

1. The econometric methods used in the analysis of the data are appro-
priate to the features of the dataset, specifically the use of weighted
least squares is appropriate given the expected heteroscedasticity in
the data. Further, the use of White’s heteroscedastic consistent stan-
dard errors and standard errors based on firm clustering increases the
reliability of the reported results.

2. The use of the robust regression methods is a very useful advance over
previous dividend drop-off studies, and increases the trust-worthiness
of the results.

The SFG study has been conducted using a comprehensive database.
Further the exact composition of the SFG database is known. This enables
a thorough sensitivity analysis of the influence of the inclusion/exclusion of
particular observations from the sample to be conducted. Given the differ-
ence in theta estimates across studies and the debate about the inclusion
or exclusion of particular observations a thorough and comprehensive study
must include sufficient detail on particular observations to enable such sen-
sitivity analysis to be conducted.
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Diamond, N.T (1990). “Professional Experience Program at the
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M25. Diamond, N.T. (2008). “Effect of smoking bans on numbers of clients
utilising problem gambling counselling and problem gambling financial coun-
selling”, prepared for Department of Justice
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M30. Diamond, N.T. (2008). “Analysis of Clients presenting to Problem
Gambling Financial Counselling Services-2001/02 to 2005/06”, prepared for
the Department of Justice.

M31. Diamond, N.T. (2008). “Analysis of Clients presenting to Prob-
lem Gambling Counselling and Problem Gambling Financial Counselling
Services-2006/07”, prepared for the Department of Justice.
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M33. Diamond, N.T. (2009). “Adjustment of Mark Distributions”, pre-
pared for the Faculty of Law.
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R Packages

R1. Diamond, N.T. (2010), VizCompX

Professional Service

e President, Victorian Branch, Statistical Society of Australia, 2001-
2002.

— Terms as Council Member, Vice-President, and Past President.

e Referee: Australian and New Zealand Journal of Statistics, Biometrika
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2006.
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Main Supervisor — In Progress: (2)

Irawan, B. Development of bond market in East Asia as a policy response to financial
crisis, Econometrics and Business Statistics, Monash University.
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and Finance, Monash University.

DBA Students

Main Supervisor — Completed: (1)

Dimovski, B. Characteristics Of Initial Public Offerings In Australia 1994 to 1999:
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Management, RMIT, 2002.

Associate Supervisor — Under Examination: (1)
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behavior, Marketing, Monash University.

Master of Philosophy (Research) Students
Associate Supervisor — Completed: (1)

Nurjannah, Asset Pricing in the Indonesian Stock Market, Econometrics and Business
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Associate Supervisor — In Progress: (1)

Ting, S. Essays in Financial Econometrics, Econometrics and Business Statistics,
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Associate Supervisor — Completed: (1)
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Dear Dr Diamond,
Supplementary expert report on the value of imputation credits

The Australian Energy Regulator (AER) is currently conducting its five-yearly review of pricing
proposals submitted by the five Victorian electricity distribution businesses, United Energy,
Citipower, Powercor, Jemena and SP Ausnet. As part of the review process, the AER must
determine an appropriate return on capital, which is a function of the valuation of dividend
imputation credits, also referred to as gamma. The AER has taken account of a number of
dividend drop-off studies in its consideration of the value of gamma, including:

e A 2006 study by Beggs and Skeels;' and
e Empirical analyses undertaken by SFG Consulting in January and February 20107

We ask that you provide incisive analysis and commentary in relation to the following
propositions:

1. “As a statistical construct, the joint confidence region calculated and plotted by SFG cannot
be used to reject the parameter estimates derived by Beggs and Skeels (2006)".

- Does the joint confidence region in effect “accommodate” the parameter estimates
obtained by Beggs and Skeels (2006)?

Beggs, D. J. and Skeels, C.L., (2006), ‘Market arbitrage of cash dividends and franking credits’, Economic
Record, 82 (258), 239 — 252.

SFG, Response to the AER Draft Determination in relation to gamma. Report prepared for ETSA Ultilities,
13" January 2010. SFG, Further analysis in response to the AER Draft Determination in relation to
gamma. Prepared for ETSA Utilities, 4 February 2010
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2. "The SFG parameter estimates change from one discrete time period to the next because
of multicollinearity. The parameter estimates are unstable and imprecise.”

3. McKenzie and Partington (2010, pp.46) have made the following statement:

- “We believe that multicollinearity is a serious problem for dividend drop off studies and
the results of SFG and Beggs and Skeels (2006) cannot be reliably interpreted in the
presence of multicollinearity. Further, until serious consideration is given to this issue,
reliable decomposition of the partial effect of cash dividends and franking credits will
remain elusive.”

Guidelines in preparing your report

Attached are Expert Witness Guidelines issued by the Federal Court of Australia. Although this
brief is not in the context of litigation, the Victorian electricity distribution businesses are
seeking a rigorously prepared independent view for use in the context of regulatory decision
making and you are requested to follow the Guidelines to the extent reasonably possible in the
context.

In particular, please:

Identify your relevant area of expertise and provide a curriculum vitae setting out the details of
that expertise:

1.1.1.only address matters that are within your expertise;
1.1.2.where you have used factual or data inputs please identify those inputs and the sources;

1.1.3.if you make assumptions, please identify them as such and confirm that they are in your
opinion reasonable assumptions to make;

1.1.4.if you undertake empirical work, please identify and explain the methods used by you in a
manner that is accessible to a person not expert in your field;

1.1.5.confirm that you have made all the inquiries that you believe are desirable and
appropriate and that no matters of significance that you regard as relevant have, to your
knowledge, been withheld from your report; and

1.1.6.please do not provide legal advocacy or argument and please do not use an
argumentative tone.

Yours sincerely,

r_\

jﬁ’lf@ﬂg } A,

Jeremy Rothfield
Regulatory Economist



FEDERAL COURT OF AUSTRALIA
Practice Note CM 7

EXPERT WITNESSES IN PROCEEDINGS IN THE FEDERAL COURT OF
AUSTRALIA

1.  Practitioners should give a copy of the following guidelines to any witness they propose to
retain for the purpose of preparing a report or giving evidence in a proceeding as to an
opinion held by the witness that is wholly or substantially based on the specialised
knowledge of the witness (see Part 3.3 - Opinion of the Evidence Act 1995 (Cth)).

2. The guidelines are not intended to address all aspects of an expert witness’s duties, but are
intended to facilitate the admission of opinion evidence', and to assist experts to
understand in general terms what the Court expects of them. Additionally, it is hoped that
the guidelines will assist individual expert witnesses to avoid the criticism that is
sometimes made (whether rightly or wrongly) that expert witnesses lack objectivity, or
have coloured their evidence in favour of the party calling them.

Guidelines

1.  General Duty to the Court?

1.1 An expert witness has an overriding duty to assist the Court on matters relevant to the
expert’s area of expertise.

1.2 An expert witness is not an advocate for a party even when giving testimony that is
necessarily evaluative rather than inferential.

1.3 An expert witness’s paramount duty is to the Court and not to the person retaining the
expert.

2. The Form of the Expert Evidence’

2.1 An expert’s written report must give details of the expert’s qualifications and of the
literature or other material used in making the report.

2.2 All assumptions of fact made by the expert should be clearly and fully stated.

! As to the distinction between expert opinion evidence and expert assistance see Evans Deakin Pty Ltd v Sebel
Furniture Ltd [2003] FCA 171 per Allsop J at [676].

2 See rule 35.3 Civil Procedure Rules (UK); see also Lord Woolf “Medics, Lawyers and the Courts” [1997] 16 CJQ
302 at 313.

% See Sampi v State of Western Australia [2005] FCA 777 at [792]-[793], and ACCC v Liquorland and Woolworths
[2006] FCA 826 at [836]-[842]

* See rule 35.10 Civil Procedure Rules (UK) and Practice Direction 35 — Experts and Assessors (UK); HG v the
Queen (1999) 197 CLR 414 per Gleeson CJ at [39]-[43]; Ocean Marine Mutual Insurance Association (Europe) OV
v Jetopay Pty Ltd [2000] FCA 1463 (FC) at [17]-[23]



2.3

2.4
2.5
2.6

2.7

2.8

2.9

2.10

2.11

The report should identify and state the qualifications of each person who carried out any
tests or experiments upon which the expert relied in compiling the report.

Where several opinions are provided in the report, the expert should summarise them.
The expert should give the reasons for each opinion.

At the end of the report the expert should declare that “[the expert] has made all the
inquiries that [the expert] believes are desirable and appropriate and that no matters of
significance that [the expert] regards as relevant have, to [the expert’s] knowledge, been
withheld from the Court.”

There should be included in or attached to the report: (i) a statement of the questions or
issues that the expert was asked to address; (ii) the factual premises upon which the report
proceeds; and (iii) the documents and other materials that the expert has been instructed to
consider.

If, after exchange of reports or at any other stage, an expert witness changes a material
opinion, having read another expert’s report or for any other reason, the change should be
communicated in a timely manner (through legal representatives) to each party to whom
the expert witness’s report has been provided and, when appropriate, to the Court®.

If an expert’s opinion is not fully researched because the expert considers that insufficient
data are available, or for any other reason, this must be stated with an indication that the
opinion is no more than a provisional one. Where an expert witness who has prepared a
report believes that it may be incomplete or inaccurate without some qualification, that
qualification must be stated in the report (see footnote 5).

The expert should make it clear when a particular question or issue falls outside the
relevant field of expertise.

Where an expert’s report refers to photographs, plans, calculations, analyses,
measurements, survey reports or other extrinsic matter, these must be provided to the
opposite party at the same time as the exchange of reports®.

Experts’ Conference

If experts retained by the parties meet at the direction of the Court, it would be improper
for an expert to be given, or to accept, instructions not to reach agreement. If, at a meeting
directed by the Court, the experts cannot reach agreement about matters of expert opinion,
they should specify their reasons for being unable to do so.

M E JBLACK
Chief Justice
25 September 2009

> The
® The

“Ikarian Reefer” [1993] 20 FSR 563 at 565
“Ikarian Reefer” [1993] 20 FSR 563 at 565-566. See also Ormrod ““Scientific Evidence in Court” [1968]

Crim LR 240





