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Summary

The Victorian electricity distribution businesses are in the midst of a five-yearly price review
process. As part of that review, the Australian Energy Regulator (AER) must determine an
appropriate compensation for corporate income tax, which is a function of the valuation of
dividend imputation credits, also referred to as gamma. Strictly speaking, gamma is defined
as the product of the ‘imputation credit payout ratio’ (F-payout ratio) and the ‘utilisation rate
(0-theta), as ackowledged by the AER (page 528 of the draft decision). However, this report
concentrates only on theta, the utilisation rate. No consideration has been given to the value of

the payout ratio.

The AER has taken account of a limited number of dividend drop-off studies to estimate theta,
including Beggs and Skeels (2006) and a number of studies by SFG Consulting. Dividend drop-
off studies are subject to debate because of the sensitivity of the final estimates to the inherent
multicollinearity in the data, the appropriate filtering of the data, and the impact of a small

number of influential observations.

The purpose of this report is to examine the multicollinearity issue for the SFG study. Based
on our analysis, we conclude that multicolinearity does not have a serious effect on the precision

of the estimates of theta in the SFG 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 witheld. 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 Introduction

In recent decisions the AER has most relied on the dividend drop-off study conducted by Beggs
and Skeels (2006), who fit the model:

7 7
P.j—Poj=7v0+ Y m,diDi+ ) 7odijFi+e,i=1,...,n (1)
j=1 j=1
where
P.; = Cum-dividend share price of ith share
P,; = Ex-dividend share price for ith share,

(adjusted for aggregate return on the market)

71, = Cash drop-off ratio for period j
72, = Franking Credit drop off ratio for period j
dij = Dummy variable for ith share in period j
D; = Dividend for ith share
F; = Franking Credit for ith share
€ = error

with an auxiliary equation involving company size, gross dividend, and cum-dividend share price
as predictor variables to account for the heteroscedasticity in the data. In this model 7, ; refers
to the value of theta rather than gamma directly. Beggs and Skeels analysed data over seven
tax regimes, but of major interest are the results for the last three periods. Table 1 gives dates

of the seven tax regimes, adapted from Table 1 of Beggs and Skeels (2004).

Period No. Period Effect of tax change relative to previous regime
1 =30 Jun 88
2 1 Jul 88-30 Jun 90 Superannuation funds can use franking credits
3 1 Jul 90-30 Jun 91 Provisions to stop dividend streaming
4 1 Jul 91-30 Jun 97 Limits to life assurance funds use of franking credits
) 1 Jul 97-30 Jun 99 Provisions limiting related payments, holding period

and delta hedge
1 Jul 99-30 Jun 00 Capital gains tax reduced
7 1 Jul 00-30 Jun 04 Tax rebate for unused franking credits

[«

Table 1: Summary of Tax Regime Changes, adapted from Table 1 of Beggs and Skeels (2006)
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Period Parameter Estimate Std. Error
1 Jul 97 - 30 Jun 99 Y1,5 0.795 0.099
1 Jul 99 - 30 Jun 00 Y16 1.168 0.099
1 Jul 00 - 30 Jun 04 7,7 0.800 0.052
1 Jul 97 - 30 Jun 99 72,5 0.418 0.186
1 Jul 99 - 30 Jun 00 Y26 0.128 0.204
1 Jul 00 - 30 Jun 04 V2,7 0.572 0.121

Table 2: Beggs and Skeels results

Table 2 gives the results of Beggs and Skeels for the last three periods. The AER has used the

42,7 figure of 0.572 in their determination of the appropriate value of theta and therfore gamma.

Unfortunately, the data set used by Beggs and Skeels is now not available and so it is impossible
for us to verify their results. We have been supplied with the SAS Code used by SFG Consulting
(2010) in their attempt to replicate and further extend the Beggs and Skeels study. We will focus
on one of the regression analyses undertaken by SFG. In that analysis an ordinary least squares
analysis is initially fitted to Equation 1 and the residuals and the auxiliary regression are used
to provide weights for the weighted regression analysis that attempts to replicate the Beggs
and Skeels study, although the dataset has been extended to 30 Sep 2006. We have called that

analysis Fitl in this report.

Table 3 gives a summary of Fitl, using the R Statistical Computing Environment (R Core Team,
2010). The results are identical to the results of SFG Consulting (2010, page 18, middle column).
Note that the value of 47 is appreciably smaller than that obtained by Beggs and Skeels (2006)

and this also applies to the standard error.

Period Parameter Estimate Std. Error

Y0 -0.0078 0.0023

1 Jul 97 - 30 Jun 99 Y1,5 0.9419 0.0716
1 Jul 99 - 30 Jun 00 Y16 0.8274 0.1096
1 Jul 00 - 30 Sep 06 Y1,7 0.9856 0.0306
1 Jul 97 - 30 Jun 99 Y2,5 0.2144 0.1654
1 Jul 99 - 30 Jun 00 Y26 0.3601 0.242
1 Jul 00 - 30 Sep 06 Y27 0.2274 0.0822

Table 3: Fitl, produced by SFG
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2 Multicollinearity

Dividend drop off studies aim to separate the differential value of cash dividends and franking
credits, and can suffer from multicollinearity. This issue appears to be one of the strongest criti-
cisms of work commissioned by the Victorian businesses and their South Australian counterpart

by the AER.
Beggs and Skeels (2006) considered the issue, but concluded (p.245):

...and so we do not believe that multicollinearity is a major concern for this dataset.
However, the AER (2009) stated

SFGs dividend drop off study is prone to the common problem of multicollinearity

in the regression model.

SFG conducted studies on the issue and have advocated the use of joint confidence regions.
They support the Beggs and Skeels (2006) position. However, McKenzie and Partington (2010)

say

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 multicolinearity. Further, until serious consideration is given to
this issue, reliable decomposition of the partial effect of cash dividends and franking

credits will remain elusive

This section explores the effect of multicollinearity on the SFG study and provides further

analysis using two complementary methods.

2.1 Variance Inflation Factors

The most direct method of quantifying any effect of multicollinearity is to calculate 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

2
1 lops

= X
1-R2" (n—1)$?

V(B))
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Period Parameter  VIF +/VIF
1 Jul 97 - 30 Jun 99 Y1,5 2.876  1.696
1 Jul 99 - 30 Jun 00 V1,6 3.299 1.816
1 Jul 00 - 30 Sep 06 V1,7 2.367  1.538
1 Jul 97 - 30 Jun 99 V2,5 2.797  1.673
1 Jul 99 - 30 Jun 00 V2,6 3.238  1.799
1 Jul 00 - 30 Sep 06 Y2,7 2.276  1.509

Table 4: VIFs and square roots of the VIFs for the regression coefficients for Fit3

where R]Z is the squared multiple correlation for the regression of X; on the other Xs,
and SJZ = Y.(Xjj — X)?/(n—1) is the variance of Xj. The term 1/(1 — RJZ) is called

the variance inflation factor.
Equation (2) 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 VIFs for the SFG study are shown in Table 4. The VIF shows the increased
variablity due to any multicollinearity 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 multicollinearity is not a problem. None of the VIFs in the data
set are close to this level. The square root of the VIF shows how much the confidence interval
for a regression coefficient has increased because of any multicollinearity in the data. Note that
the square roots of the VIFs for the most recent 7 values are approximately 1.54 and 1.51,
indicating only a 54% and 51% increase in the confidence interval widths, respectively. Without
the multicollinearity, the standard error for 7y; 7 would be reduced from 0.031 to 0.020, while the
standard error for ;7 would be reduced from 0.082 to 0.054.

LIf the regressors are orthogonal, then all the R]Z would be zero, and the VIFs would be 1
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2.2 Eigen-value Decomposition

To examine this further, the data was divided into two groups of observations. In the first

group, consisting of 787 observations, none of the dividends were franked. This set supplies no

information on the 7,’s but estimates of the 1’s. Fitla, summarised below, gives a summary

of the regression estimates for this group.

Period Parameter Estimate Std. Error

Yo -0.0086 0.0046

1 Jul 97 - 30 Jun 99 V1,5 0.9227 0.1171
1 Jul 99 - 30 Jun 00 Y16 0.7939 0.168
1 Jul 00 - 30 Sep 06 Y1,7 0.9723 0.0475

Table 5: Fitla, based on data without Franking Credits

Fitlb, summarised below, fits the model to the remaining 2414 partially or fully franked divi-
dends. Note the high standard errors for the y7’s.

Period Parameter Estimate Std. Error

Y0 -0.0063 0.0027

1 Jul 97 - 30 Jun 99 Y1,5 0.9992 0.1093
1 Jul 99 - 30 Jun 00 Y1,6 0.9181 0.1775
1 Jul 00 - 30 Sep 06 Y1,7 1.0506 0.0567
1 Jul 97 - 30 Jun 99 Y25 0.0804 0.2328
1 Jul 99 - 30 Jun 00 Y26 0.1678 0.3543
1 Jul 00 - 30 Sep 06 Y27 0.0509 0.1411

Table 6: Fitlb, based on data with Franking Credits

Consider the estimates of 717 and <27. Variances and covariances of estimates of any linear
combination of 77 and 77 can be calculated from the variance-covariance matrix for the

parameters of Fitlb; the relevant entries are:

0.0032 —0.0073
—0.0073  0.0200

An eigen-value decomposition? of the matrix V was conducted, and is in Table 7.

This decomposition suggests that multicollinearity is not a serious problem for the SFG study.

2An eigen-value decomposition gives, in the 2 X 2 case, the linear combination with the least variance, and the
orthogonal linear combination with the greatest variance. The variances of the two linear combinations are given
by the respective eigen-values.
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0.1505 0.0218

Parameter U1 vy
Y17 0.3512  0.9363
2,7 -0.9363 0.3512

Table 7: Eigen-value decomposition of the variance-covariance matrix for Fit1b

In particular, the eigen-value decomposition shows that for ;7 and 727

e From the (fully or partially) franked data:

— The linear combination 0.9363717 + 0.3512727 is estimated very well by A =
0.936391,7 + 0.3512, 7, with a standard error of 0.0218.

— The linear combination 0.3512y17 — 0.93637,7 is estimated much less precisely by
B = 0.351291,7 — 0.9363%2,7, with a standard error of 0.1505.

— Combining the two estimates of the above linear combinations, results in estimates

of 17 and 77 with standard errors of 0.057 and 0.141 respectively:

%17 = (09363 x A) + (0.3512 x B)

sd(§17) = \/ (.93632 x 0.02182) + (0.35122 x 0.15052) = 0.057

427 = (03512 x A) — (0.9363 x B)

sd(§27) = \/ (0.35122 x 0.02182) + (0.93632 x 0.15052) = 0.141

e Adding the non-franked data?:

— The estimates of 717 and 727 are substantially improved, with standard errors of

0.031 and 0.083 respectively.

A similar analysis could be done for the v parameters for the other two periods. The existence of

the non-franked data plays a very important role in allowing good estimates of the 7y, parameters.

2.3 Conclusions

Our conclusions are that multicollinearity does not seem to be a significant problem in the

dataset used by SFG. The standard errors of the parameter estimates for the cash dividend and

3Using weighted least squares, since there are three estimates of varying precision but two unknowns.
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for the franking credit, over the most recent time period (from 1st July 2000 to 30th September
2006) are only marginally higher than they would be in the absence of multi-collinearity. The
variance inflation factors for the same parameter estimates (2.435 for the estimated coefficient on
the cash dividend, and 2.338 for the estimated coefficient on the franking credit) are significantly
below 10, the value which would ordinarily signal a level of serious concern. The existence of the
non-franked data provides an independent estimate of the 7y parameters, which when combined
with the estimates of the linear combinations of the 71 and 7, parameter from the fully and

partially franked data, gives a relatively good estimate of the 7, parameter.

3 A Comment on Reproducability
SFG (2009) was asked by the Joint Industry Association to:

e apply the Beggs and Skeels (2006) methodology to the Beggs and Skeels sub-sample of data
post July 2000 and confirm that this process replicated the parameter estimates reported

by Beggs and Skeels

e extend the sample to include more recent data, but replicate the Beggs and Skeels method-

ology, and report the relevant parameter estimates

SFG states that it attempted to match the sample employed by Beggs and Skeels, however noted
that

Beggs and Skeels (2006) do not list the observations for which they were unable to
obtain all the required data items, so it is impossible to know exactly what sample
they use. Having used the same size filter and same time period, I have matched

their sample data as closely as is possible.

Beggs and Skeels is published in the Economic Record. The Editorial Policy* includes the

following statement:

It is a policy of the Fconomic Record to foster the replicability of empirical results
by other researchers. Accordingly, the Economic Record normally publishes papers
only where the data used in the analysis are clearly and precisely documented, are

available to others to enable replication of results, and where details of the compu-

‘http://www.wiley.com/bw/policy.asp?ref=0013-0249&site=1
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tations sufficient for replication are provided. If the data are not available or the
above requirements cannot be met, the Editor should be informed at the time of

submission.

Despite the unavailability of the dataset, the AER has given much greater weight to the Beggs
and Skeels (2006) study than to the studies conducted by SFG. We think the impossibility of

exactly replicating the findings of Beggs and Skeels (2006), is a significant limitation.
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G.Gregoriou (ed.), Financial Innovations in Emerging Markets, Chapman-
Hall/CRC/Taylor and Francis, London, UK.
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Statistics, Monash University, 2009.

Associate Supervisor — In Progress: (1)

Ting, S. Essays in Financial Econometrics, Econometrics and Business Statistics,
Monash University.
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Master of Business (Research) Students
Main Supervisor — Completed: (1)

Gangemi, M. Country And Industry Beta Risk: Stability, Mean Reversion And The
Role Of Macroeconomic Variables, Economics and Finance, RMIT, 1999

Associate Supervisor — Completed: (1)

Piriyapant, G. An Analysis Of The Thai Mutual Fund Industry, Economics and
Finance, RMIT, 1999.
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External Research Grants, Tenders and Contracts

ARC Small Grant, The Relationship Between Risk Instability And Changes In
Markets Conditions, $14,000, January 1995 to December 1995.

ARC Small Grant, Revisions To Macroeconomic Data And Their News Content For
Financial Markets, $15,000, January 1996 to December 1996.

The Pratt Foundation, Efficiency And Accountability In Charitable Organisations In
Australia, $10,000 per annum, March 1998 to February 2001

ARC SPIRT Grant, The Development Of New Sub-Category Benchmark Indices On
The Australian Stock Exchange, $25,756 per annum, January 1999 to December
2001.

William Noall Ltd, Developing Socially Responsible Investment Criteria, $12,500,
May 2001 to November 2001.

Australian International Hotel School, The Economic Impact of the Australian
International Hotel School, $25,000, August 2001 to December 2001

AUSTROADS, Benefits of Road Investment to Assist Tourism, $54,000 August 2001
to March 2002

Siemens Ltd, The Implications and Effects on the Culture of Siemens Ltd as it shifts
from being primarily a manufacturing/engineering company to a Fully Integrated
Service Company, $20,500, January 2002 to July 2002.

Taxpayers Research Foundation, Do R&D Tax Concessions Add Value, $46,255,
May 2002 to April 2003

Universal Postal Union, Knowledge Base Case Study, $15,000, July 2002 to
November 2002

Department of Industry, Innovation and Regional Development & Southern
Grampians Shire Council, The Economic Impact of RMIT Hamilton, $15,000,
October 2002 to December 2002

ARC Discovery Grant, A Complex Systems Approach to Modelling Time Varying
Risk in the Presence of Market Frictions, January 2003 to December 2005, 2003 -
$40,000, 2004&2005 - $38,000 per annum

ARC Linkage Grant, Valuations and Business Models for Biotechnology Companies,
January 2003 to December 2005, $28,033 per annum

ARC Linkage Grant, Censored Regression Techniques for Credit Scoring, January
2003 to December 2005, $28,033 per annum
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ARC Linkage Grant, Demand and Supply for the Creative Arts in Rural and Regional
Victoria, January 2004 to December 2006, $28,033 per annum

Department of Industry, Tourism and Resources — Minerals Council of Australia,
February to June 2005, $7,000.

The Big Chair, Development of the CEO Performance Index, September to December
2008, $20,000.

ARC Discovery Grant, Financial Crises, Volatility and Sovereign Ratings: Do Ratings
Really Matter When They Are Needed Most? January 2010 to December 2012. 2010 -
$80,000, 2011 - $70,000, 2012 - $72,000

ARC Linkage Grant, Organisational Performance During Environmental Uncertainty:
The Impact Of An Influential Human Resource Function And High Involvement
Work Practice, January 2010 to December 2012, $31,669 per annum.
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Dr Neil Diamond
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Department of Econometrics and Business Statistics
Monash University

CLAYTON VICTORIA 3800

Australia

Dear Dr Diamond,
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 A February 2010 study by SFG Consulting®

One of the concerns raised by the AER with the more recent SFG study is multicollinearity.
This is one of the reasons for the AER’s rejection of the SFG findings and reliance on the
Beggs and Skeels study.

In this context, we request a report setting out your expert opinion on the following matters:

1. Whether you consider multicollinearity to significantly impact on the findings of the SFG

study.

2. Whether you consider the Beggs and Skeels study should be relied upon by the AER, given
that the dataset has not been made available by the authors and the results cannot be
reproduced.

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



Multinet Group Holdings Pty Ltd United Energy Distribution Holdings Pty Limited
ACN 104 036 937 ACN 104 381 660

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,

Jeremy Rothfield
Regulatory Economist

A

: SFG, Further analysis in response to the AER Draft Determination in relation to gamma: Prepared for ETSA
Utilities, 4 February 2010



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
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