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2 Executive summary

2.1 Results from ESQUANT analysis of yield curves and third party indicator series

In its recent report prepared for United Energy, ESQUANT Statistical Consulting derived a cost of debt
estimate of 5.722% for an averaging period from 13™ November to 10™ December 2015'. The result was
commensurate with a 10-year tenor and was produced using an empirically estimated Nelson-Siegel yield
curve.

A robust regression method was applied in the particular instance. The standard error of the estimated
yield at 10 years was comparatively low, at 0.076%. ESQUANT reported that the result, which was
expressed on a semi-annual basis, was the best estimate of the 10-year yield. The value was amenable for
use as an input into various transition scenarios for the rate of return on debt.

The Nelson-Siegel yield curve was fitted with separate intercept terms for bonds in the BBB-, BBB, and
BBB+ credit rating categories. The estimated 10-year yield represents a weighted average of the results
obtained for bonds in each of the three sub-groups. The weights were evaluated as the shares of the bonds
in each of the sub-groups expressed as a proportion of the total number of bonds in the overall BBB band.
The relevant data sample was comprised of the bonds actually used in the regression.

The estimate of 5.722% was obtained by running a regression on corporate bonds that were issued by
firms which do not operate in the financial sector. The sub-sample of observations contained both
Australian dollar bonds and bonds denominated in foreign currencies (specifically, US dollars, British
pounds, and Euros).

To corroborate the evidence from the empirical estimation of yield curves, ESQUANT also examined
aggregate measures of credit spreads produced by third party data service providers.

The Bloomberg BVAL BBB rated curve produced a 10-year yield of 5.5440 per cent over the third
averaging period for United Energy (13" November to 10" December, 2015), while the BBBAUD series
from Thomson Reuters showed that the 10-year yield was 5.8528 per cent. An arithmetic average of the
two results delivered a 10-year yield of 5.6984 per cent.

The RBA does not prepare daily measures of corporate credit spreads, and its outputs are only available
for the penultimate or final business day of the month>. At the time at which the ESQUANT (2016)
report was being written, the published results from RBA Table F3 were current as at 30" November
2015. The output for 31* December 2015 had not been produced.

Accordingly, the results from the RBA replication model (originally developed by CEG, and then updated
by ESQUANT) were used in place of the published series. The RBA replication model is configured to
produce daily results, and the model had been populated with bond data up to 11™ December 2015. Thus,

' ESQUANT (2016), Estimating the yield on a benchmark corporate bond in January 2015, June/July 2015, and
November/December 2015: Analysis to support the transition to a trailing average rate of return on debt. A
submission prepared for United Energy to accompany United Energy’s Revised Regulatory Proposal. ESQUANT
Statistical Consulting, 5" January 2016.

> RBA, Table F3, Aggregate Measures of Australian Corporate Bond Spreads and Yields: Non-Financial Corporate
(NFC) Bonds. Reserve Bank of Australia.
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daily results were available in respect of the averaging period for United Energy. The 10-year yield from
the RBA replication model, when extrapolated using the SA Power Networks method was 5.5275 per cent.

An arithmetic average of the two third party indicator series, and of the extrapolated yield from the RBA
replication model, delivered a 10-year yield of 5.6414 per cent. This value, expressed on a semi-annual
basis, was transformed into an annual equivalent rate, producing a 10-year yield of 5.7210 per cent.

2.2 Incorporating the published results from RBA Table F3

This short report provides analysis which is supplementary to that in ESQUANT (2016). The purpose of
the current report is to make full use of the published series of corporate credit spreads and yields that
have been prepared by the RBA. The results from RBA Table F3 have been factored in for 30" October,
30 November, and 31* December 2015.

3 Extrapolation of the spreads to swap from the Reserve Bank of Australia
series

3.1 Tabulating the results from the Lally (2014a) and SAPN extrapolation methods

The Gaussian kernel smoothing method that is applied by the RBA produces results for corporate credit
spreads which have an effective tenor of less than 10 years. Therefore, extrapolation is needed in order to
ensure that the outputs are commensurate with a ten year remaining term to maturity.

In the Lally (2014a) report on implementation issues, two alternative, but closely related methods were
presented for extrapolating the corporate credit spreads from RBA Table F3. The results from the
application of those methods to data from 30™ October 2015 are presented in Table 3.1 below.

The first variant of the Lally (2014a) method makes use of both CGS yields and swap rates. Reference
should be made to the part of Table 3.1 which describes the “Lally correction using CGS yields and swap
rates”. Lally (2014a) has previously indicated that he favors the use of a method which draws upon CGS
yields. The second variant of the Lally extrapolation technique makes use of swap rates only, and is more
straightforward to apply. Reference should be made to the bottom rows of the Table which describe the
“Lally correction using swap rates only”. The second variant of the Lally extrapolation approach has
been adopted by the AER.

The result from the application of the second variant of the Lally (2014a) method is a 10-year yield of
5.378%. The calculation model that is used by the AER also makes use of the second variant of the Lally
(2014a) method, and produces a 10-year yield of 5.381%. The AER result differs by a small margin
because the AER makes use of the 10-year swap rates that are implied by the actual results from RBA
Table F3. In effect, the AER infers a 10-year swap rate by taking the difference between the 10-year
yield and the 10-year spread-to-swap.

In contrast, the figures in Table 3.1 draw upon swap rates from a source that can be cited more readily.
The calculations shown in the table are transparent because reliance has been placed explicitly on the
Bloomberg ADSWAP series. Historical, end-of-day data on Australian dollar interest rate swaps can be
sourced from Bloomberg.
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Table 3.1: Application of Lally extrapolation methods to the results from RBA Table F3, aggregate
measures of Australian corporate bond spreads and yields. Data from 30™ October 2015.

Formula Component series or variable Source Units
10e Effective tenor for 10-years RBA Table F3, BBB rated years 9.11
Te Effective tenor for 7-years RBA Table F3, BBB rated years 6.60
a RBA Gaussian-kernel 10-year 10-year target tenor per cent 5399,
estimate
b RBA Gaussian-kernel 7-year 7-year target tenor per cent 5.15%
estimate
. RBA Table F16 o
c CGS yields, 10-year tenor interpolated per cent 2.644%
. RBA Table F16
- 2.3389
d CGS yields, 7-year tenor interpolated per cent %
. RBA Table F16
) - X 2.5839
e; CGS (10e) CGS yields, 9.11-year tenor interpolated per cent 583%
. RBA Table F16
. - 2.2839
f; CGS (7¢) CGS yields, 6.60-year tenor interpolated per cent 83%
g Swap (10) ADSWAP10 Curncy per cent 2.914%
h Swap (7) ADSWAP7 Curncy per cent 2.639%
i Swap (10e); for 9.11 years Swap rates interpolated per cent 2.837%
j Swap (7e); for 6.60 years Swap rates interpolated per cent 2.590%
k=a-g+i Lally claim about RBA (10¢) A swap adjusted yield per cent 5.313%
1=b-h+j Lally claim about RBA (7¢) A swap adjusted yield per cent 5.100%
m=k-¢ Lally DRP(10¢) per cent 2.731%
n=I-f Lally DRP(7¢) per cent 2.818%
Lally correction using CGS yields and swap rates:
Implementation Issues for
0 = k+c-e+((m-n)/(10e- Lally RBA(10hat); pages 39-40 of | the Cost of Debt, Martin 440
7e))*(10-10e) Lally (2014a) Lally, 20th November per cent 5-344%
2014.
delta = 0-a/(10-10¢) Increment per annum bppa -5.178
Implied spread to swap of the value . L
_o)¥
(0-g)*10000 for RBA(10hat) Derived basis points 243.01
Lally correction using swap rates only:
RBA Table F3, and . .
p Spread to swap at 10-years derived basis points 247.62
RBA Table F3, and L
- . ’ 251.06
q Spread to swap at 7-years derived basis points
r = (p-q)/(10e-7e) Increment per annum bppa -1.371
" ”" 1 -
s = g+(p/100)+(10-10e)*(1/100) ;:ilrys corrected™ yield at 10 AER method per cent 5.378%
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Formula Component series or variable Source Units

"Gain" from extrapolation at 10-

in10 = (s-a)* is poi -1.220
gainl0 = (s-a)*10000 years (b.p.) AER method basis points
Implied spread to swap of the Lally . .
g )* 3 246.40
(s-g)*10000 "corrected” yield at 10-years AER method basis points
t=h+(q/100)+(7-7¢)*(t/100) | Lally "corrected" yield at 7-years | AER method per cent 5.145%
gain7 = (t-b)*10000 Gain” from extrapolation at 7-years AER method basis points -0.548

(b.p.)

Source: ESQUANT analysis. Results from RBA Table F3, Aggregate Corporate Measures of Bond
Spreads and Yields, and from Table F16, Indicative Mid-Rates of Selected Commonwealth Government
Securities. Swap rates from Bloomberg ADSWARP series.

Table 3.2 presents comparable analysis to that shown in Table 3.1. However, the results and calculations
pertain to 30" November 2015.

As is apparent from the numbers presented in the second part of Table 3.2, the second variant of the Lally
extrapolation technique causes yields to fall over the range of effective tenors from 9.16 years to 10 years.
This is a similar outcome to that recorded in Table 3.1. The estimated 10-year yield is shown to be
5.511%. In the AER calculation model, the estimated 10-year yield on 30™ November 2015 is worked out
to be an almost identical value of 5.510%.

Table 3.2: Application of Lally extrapolation methods to the results from RBA Table F3, aggregate
measures of Australian corporate bond spreads and yields. Data from 30™ November 2015.

Formula Component series or variable Source Units
10e Effective tenor for 10-years RBA Table F3, BBB rated years 9.16
Te Effective tenor for 7-years RBA Table F3, BBB rated years 6.59
a RBA Gaussian-kernel 10-year 10-year target tenor per cent 5530,
estimate
b RBA Gaussian-kernel 7-year 7-year target tenor per cent 5.36%
estimate
. RBA Table F16 0
c CGS yields, 10-year tenor interpolated per cent 2.895%
. RBA Table F16
- . 2.592¢
d CGS yields, 7-year tenor interpolated per cent %
) . RBA Table F16 o
e; CGS (10e) CGS yields, 9.16-year tenor interpolated per cent 2.838%
. RBA Table F16
; .59- . 2.5359
f; CGS (7¢) CGS yields, 6.59-year tenor interpolated per cent 535%
g Swap (10) ADSWAP10 Curncy per cent 2.975%
h Swap (7) ADSWAP7 Curncy per cent 2.747%
i Swap (10e); for 9.16 years Swap rates interpolated per cent 2.923%
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(b-p)

Formula Component series or variable Source Units
j Swap (7e); for 6.59 years Swap rates interpolated per cent 2.707%
k=a-g+i Lally claim about RBA (10¢) A swap adjusted yield per cent 5.479%
1=b-h+j Lally claim about RBA (7¢) A swap adjusted yield per cent 5.320%
m=k-¢ Lally DRP(10¢) per cent 2.641%
n=I-f Lally DRP(7¢) per cent 2.785%
Lally correction using CGS yields and swap rates:
Implementation Issues for
0 = k+c-e+((m-n)/(10e- Lally RBA(10hat); pages 39-40 of | the Cost of Debt, Martin o
7€))*(10-10e) Lally (2014a) Lally, 20th November per cent S489%
2014.
delta = 0-a/(10-10¢) Increment per annum bppa -4.928
Implied spread to swap of the value . L
-g)* 251.41
(0-g)*10000 for RBA(10hat) Derived basis points 5
Lally correction using swap rates only:
RBA Table F3, and . .
p Spread to swap at 10-years derived basis points 255.55
RBA Table F3, and . .
q Spread to swap at 7-years derived basis points 261.31
r = (p-q)/(10e-7¢) Increment per annum bppa -2.241
" ” 3 -
s = g+(p/100)+(10-10e)*(/100) ;4:;?; corrected" yield at 10 AER method per cent 5.511%
gainl0 = (s-2)*10000 Gain” from extrapolation at 10- AER method basis points -1.883
years (b.p.)
Implied spread to swap of the Lally . .
o) ! 253.67
(s-2)*10000 "corrected" yield at 10-years AER method basis points
t=h+(q/100)+(7-7¢)*(t/100) | Lally "corrected" yield at 7-years | AER method per cent 5.351%
gain7 = (t-b)*10000 Gain" from extrapolation at 7-years AER method basis points -0.919

Source: ESQUANT analysis. Results from RBA Table F3, Aggregate Corporate Measures of Bond

Spreads and Yields, and from Table F16, Indicative Mid-Rates of Selected Commonwealth Government

Securities. Swap rates from Bloomberg ADSWAP series.

Table 3.3 presents the analytics for 31* December 2015. The numbers show that the first variant of the
Lally extrapolation technique has quite a profound effect on the estimated yield at 10-years. The yield is
depressed by 10.9 basis points for each one-year unit of effective tenor.

The second variant of the Lally extrapolation technique also causes spreads-to-swap, and therefore yields,
to fall. The estimated yield at a 10-year tenor is shown to be 5.454%. Note that in the AER calculation

model, the estimated yield at 10-years turns out to be a very similar value, 5.461%.
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between the two numbers can be attributed to the use of alternative data sources for the historical, end-of-

day swap rates.

Table 3.3: Application of Lally extrapolation methods to the results from RBA Table F3, aggregate
measures of Australian corporate bond spreads and yields. Data from 31* December 2015.

Formula Component series or variable Source Units
10e Effective tenor for 10-years RBA Table F3, BBB rated years 9.12
Te Effective tenor for 7-years RBA Table F3, BBB rated years 6.58
a RB.A Gaussian-kernel 10-year 10-year target tenor per cent 5.51%
estimate
b RBA Gaussian-kernel 7-year 7-year target tenor per cent 5409,
estimate
. RBA Table F16
- . 2.860°
c CGS yields, 10-year tenor interpolated per cent 860%
. RBA Table F16
- . 2.5589
d CGS yields, 7-year tenor interpolated per cent %
) . RBA Table F16 0
e; CGS (10e) CGS yields, 9.12-year tenor interpolated per cent 2.803%
. . RBA Table F16 o
f; CGS (7¢) CGS yields, 6.58-year tenor interpolated per cent 2.487%
g Swap (10) ADSWAP10 Curncy per cent 3.087%
h Swap (7) ADSWAP7 Curncy per cent 2.835%
i Swap (10e); for 9.12 years Swap rates interpolated per cent 3.018%
j Swap (7e); for 6.58 years Swap rates interpolated per cent 2.786%
k=a-g+i Lally claim about RBA (10¢) A swap adjusted yield per cent 5.441%
1=b-h+j Lally claim about RBA (7¢) A swap adjusted yield per cent 5.371%
m=k-¢ Lally DRP(10¢) per cent 2.639%
n=I-f Lally DRP(7¢) per cent 2.884%
Lally correction using CGS yields and swap rates:
Implementation Issues for
0 = kt+c-et+((m-n)/(10e- Lally RBA(10hat); pages 39-40 of | the Cost of Debt, Martin o
7€))*(10-10e) Lally (2014a) Lally, 20th November per cent SA414%
2014.
delta = 0-a/(10-10¢) Increment per annum bppa -10.931
Implied spread to swap of the value . . .
o)k 232.
(0-g)*10000 for RBA(10hat) Derived basis points 32.70
Lally correction using swap rates only:
RBA Table F3, and . .
- . ’ 242.32
p Spread to swap at 10-years derived basis points 3
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Formula Component series or variable Source Units
RBA Table F3, and . .
- . ’ 258.50
q Spread to swap at 7-years derived basis points
r = (p-q)/(10e-7e) Increment per annum bppa -6.370
" "o _
s = g+(p/100)+(10-106)*(r/100) ;j:‘rys corrected" yield at 10 AER method percent | 5454%
gain10 = (s-2)*10000 Gain" from extrapolation at 10- AER method basis points -5.606
years (b.p.)
Implied spread to swap of the Lally L
-g)* . 236.71
(s-)*10000 "corrected” yield at 10-years AER method basis points
t = h+(q/100)+(7-7¢)*(1/100) | Lally "corrected" yield at 7-years | AER method per cent 5.393%
gain7 = (t-b)*10000 (1?31;1 from extrapolation at 7-years | , g 11othod basis points 2.675

Source: ESQUANT analysis. Results from RBA Table F3, Aggregate Corporate Measures of Bond
Spreads and Yields, and from Table F16, Indicative Mid-Rates of Selected Commonwealth Government
Securities. Swap rates from Bloomberg ADSWAP series.

Note that in ESQUANT (2016), the Lally extrapolation methods were applied to the results from the CEG
RBA replication model. The calculation steps are shown in Appendix Table 3.5 of ESQUANT (2016).
The daily results from the model were brought together for the period from 13™ November to 10™
December. The Gaussian kernel calculations were imposed upon the arithmetic averages of the relevant
data series over the period in question. The relevant data series included the Australian dollar equivalent
spreads.

3.2 The use of interpolation methods to produce daily values of the spreads to CGS

The AER calculation model applies a linear interpolation method to produce daily results from the end of
month values that are reported in Table F3’. The variable that is subject to interpolation is the
extrapolated value of the 10-year spread to Commonwealth Government Securities (CGS). The
arguments for linear interpolation were reviewed and discussed in ESQUANT (2014) and (2016) ‘,

A further point to note is that the AER has not considered a “day count” convention to use for its linear
interpolation method. Typically, the AER applies its interpolation calculation in respect of working days,
while leaving out public holidays and weekends. However, the AER has not been explicit about its day
count method, and seems to take an ad hoc approach. The AER appears to be guided by whether or not
the data is available, for a particular day, from RBA Table F16. Thus, the AER observes the same public
holidays that are acknowledged by the Reserve Bank of Australia. Typically, these are national public
holidays and state public holidays in NSW. However, because there has been no explicit statement or

’ AER return on debt model. This was provided with the draft distribution determination for Ausgrid in November
2014.

* Diamond, N.T. and Brooks, R. (2014), section 5. ESQUANT (2016), section 2.3.2.
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consideration by the AER, then there remains a degree of uncertainty about the use by the regulator of its
interpolation approach.

Day count conventions are normally used when calculating either the accrued interest, present value or
yield to maturity on fixed income securities. The day count varies according to the type of fixed income
instrument. Settlement calendars are available for different countries and for different exchanges on
which bonds are traded.

3.3 The application of the SAPN extrapolation method

ESQUANT (2015) investigated the properties of three different extrapolation techniques’. A
specification for root mean squared error (RMSE) was developed algebraically, and empirical analysis
was undertaken to calculate values of the RMSE using the end-of-month data from November 2013 to
January 2015.

The SA Power Networks method was found to deliver a lower RMSE than the Lally (2014) method in
each of the months that was examined. This was because curves extrapolated by employing the SA
Power technique were relatively straight, while the variability was low when compared against the bias.
The SAPN method was therefore found to perform better overall.

ESQUANT (2016) showed that when the return on debt is calculated as an average over multiple,
consecutive observations, using the RBA measure of corporate bond spreads that has been extrapolated
by applying the SAPN method, then the RMSE remains low’. The SAPN method performs best, by
comparison with the two other extrapolation techniques, as the number of monthly observations increases,
up to 60 months.

3.4  Results from the use of the extrapolation methods in conjunction with published
values of the spread to swap

The impact on spreads to swap of the Lally (2014a) extrapolation methods and of the SAPN extrapolation
technique is summarized below in Table 3.4. The results shown are based on the 20 business days of the
third averaging period for United Energy.

The 10-year spread to swap resulting from the use of the SAPN extrapolation technique is 257.72 basis
points. In ESQUANT (2016), the comparative figure was shown to be 251.06 basis points’. The
comparative figure was obtained by applying the SAPN extrapolation technique to the base results from
the CEG RBA replication model.

> Diamond, N.T. and Brooks, R. (2015).
% ESQUANT (2016), section 2.3.
" ESQUANT (2016), Appendix Table 3.6, page 157.
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Table 3.4: The impact of the Lally and SAPN extrapolation methods: Results from the United

Energy averaging period, 13™ November to 10" December 2015

Increment from extrapolation (bppa) and impact on 10-year spread

Lally method Lally method SA Power
(swap rates only) | (swap rates and Networks (SAPN)
CGS yields) method
Units
Spread-to-swap at a 10-year target
tenor (effective tenor of 9.15 years). . .
Based on interpolated daily results basis points 255.63 255.63 255.63
from RBA Table F3.
Increment from 9.15 to 10 years, bppa (result
depending upon extrapolation standardised
method. (Daily results produced by | to a one-year 2511 -8.138 2:460
linear interpolation). increment)
Resulting 10-year spread basis points 253.49 248.70 257.72
Resulting 10-year yield per cent 5.55 5.46 5.59

Source: ESQUANT analysis. The results from RBA Table F3 have been employed. The observations
used were from 30/10/2015, 30/11/2015, and 31/12/2015. Under the South Australian Power Networks
(SAPN) extrapolation method, a slope is calculated by fitting a straight line through the observed credit
spreads and known tenors. Linear interpolation was used to produce daily results and was applied to the
spreads to Commonwealth Government Securities (CGS).

4  Summary of outputs from the third party indicator series

4.1 Harnessing the results from the data vendors and information providers

The third party indicator series that were examined by ESQUANT (2016) were the Bloomberg BVAL
BBB rated curve, the measures of corporate bond spreads for non-financial corporations from the Reserve
Bank of Australia (RBA), and the Thomson Reuters BBB rated corporate credit curve, BBBAUDBMK.

A consideration of the components of the different series has revealed that there is no universal or
unambiguous method for selecting a bond sample. The bond samples used by Bloomberg, the RBA and
Thomson Reuters (TR) all differ. The most definitive conclusion that can be drawn is that there are
advantages to the use of broader samples of bonds.

The BBBAUDBMK credit curve from TR includes some bonds, such as “kangaroo” bonds, for which the
issuing entity is not incorporated in Australia. In addition, there are contributing bonds for which the
issuing entity is incorporated in Australia, however the country of risk is shown as being a different
country. An argument could therefore be mounted that the TR credit curve somehow distinguishes itself
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from the type of third party indicator series that should be used to measure the return on debt for a
benchmark efficient entity®. In response to such an allegation, the following points should be noted:

The BBBAUDBMK credit curve is comprised entirely of Australian dollar denominated bonds.

Most of the bonds that are used in the make-up of the BBBAUDBMK curve are issued by companies
that are incorporated in Australia.

There is no empirical evidence currently available to suggest that the yields or spreads on Australian
dollar bonds, for which the issuing entity is not incorporated in Australia, are systematically different
from the yields or spreads on Australian dollar bonds for which the issuing entity is incorporated in
Australia.

Country of incorporation, country of risk, and country of domicile are concepts identified by
Bloomberg. Thomson Reuters does not apply identical definitions or interpretations.

TR has a well-documented process in place for the identification of bonds that are used to develop
credit curves. Refer to section 2.3.1 of Appendix A (ESQUANT, 2016).

Table 4.1 below presents a summary of the data from the Bloomberg BVAL curve, and the TR BBBAUD
credit curve in respect of the November-December averaging period that was nominated by United
Energy. The bond yields are shown on a semi-annual basis.

Table 4.1: Summary of credit spread data over United Energy’s measurement period: Bloomberg
BVAL BBB rated series and Reuters BBBAUD credit curve.

Averages over the period from 13/11/2015 to 10/12/2015

BBB spreads-to-swap | points

Tenor Units 6 7 8 9 10 15
Bloomberg BVAL per

BBB yields cent n/a 5.03 5.22 5.41 5.54 5.91
Interpolated end-of-day er

swap rates from p " 2.68 2.78 2.87 2.95 3.02 3.28
ADSWARP series cen

Bloomberg BVAL basis n/a 225.45 23538 | 24597 | 25271 | 263.42

spreads-to-swap

Reuters per

BBBAUDBMK yields | cent 4.62 4.88 5.18 5.52 5.85 n/a
Reuters basis

BBBAUDBMK points 193.79 209.75 231.65 256.67 283.58 n/a

Source: Bloomberg and Thomson Reuters

¥ The benchmark efficient entity is regulated by the Australian Energy Regulator.
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The Bloomberg BVAL BBB rated curve provides a 10-year yield of 5.5440 per cent over the reference
period, while the BBBAUD series from Thomson Reuters shows that the 10-year yield was 5.8528 per
cent. An arithmetic average of the two sets of results delivers a 10-year yield of 5.6984 per cent.

The results from the previous section can also be incorporated into the analysis. An estimate of the
extrapolated 10-year yield that is obtained by applying the SAPN extension method to the published
results from RBA Table F3 is 5.5941 per cent.

An arithmetic average of the three third party indicator series delivers a 10-year yield of 5.6636 per cent.
This value, expressed on a semi-annual basis, can be transformed into an annual equivalent rate,
producing a 10-year yield of 5.74 per cent.

The AER has applied an arithmetic mean of two out of three third party indicator series in its recent
determinations for regulated energy businesses. The AER method has been given impetus by a
theoretical analysis undertaken by Lally (2014a) which attempted to show that combining two data series
would assist in bringing down the mean squared error (MSE). However, Lally simply assumed that each
of the component data series would be unbiased’. Lally (2014a) did not perform empirical analysis.

An average of the published measures provides useful corroborative evidence, at this time, of the results
from the application of yield curves and other empirical methods. However, an average of the third party
indicator series will not always be optimal. ESQUANT does not provide an unequivocal endorsement of
such an approach.
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CURRICULUM VITAE: Jeremy Thomas Rothfield

CAREER SUMMARY:

Jeremy is an accomplished economist who specializes in the analysis of the return on debt, the return on equity, and
the valuation of imputation credits. He has a keen interest in debt markets, fixed income assets, infrastructure and
utilities. He is currently acting as a consultant for ESQUANT Statistical Consulting. In his immediately preceding role,
as the Manager of Network Regulation and Compliance at United Energy and Multinet Gas, (UE and MG), he was
responsible for an ongoing project which was run in conjunction with other industry participants. The project was about
the application of theory and empirical methods to improve the analysis of the rate of return.

Formerly, as a regulatory economist within UE and MG, Jeremy contributed to the development of incentive schemes
and demand management programmes. He implemented and managed a regulatory compliance regime.

He previously worked as a consultant in economic advisory firms and provided advice to superannuation funds and
other clients about direct equity investments in infrastructure assets. He was engaged in multi-disciplinary teams and
contributed to the formulation of government policies affecting, respectively, the energy and gaming industries. Jeremy
achieved successful outcomes from projects by remaining client-focused and attentive to the needs of key
stakeholders.

TECHNICAL QUALIFICATIONS AND EXPERTISE:

Jeremy delivers authoritative advice, underpinned by rigorous analysis, to executive management, lawyers, and other
affected parties. He has a sound grasp of regulatory frameworks in the energy and water industries.

e Jeremy has significant expertise in the use of economic cost-benefit analysis.

e Heis well versed in the application of quantitative methods, including financial modelling, econometrics, and
time series macro-economic modelling.

e He is proficient with Excel, can write macros using Visual Basic, and is competent with Access. He is also an
experienced user of the Bloomberg subscription service and analytical tools.

e Heis an experienced user of the GEMPACK suite of general equilibrium modelling programs and possesses
the skills necessary to construct economic models which can be represented algebraically.

e He is familiar with emerging climate change issues and has an interest in non-market valuation techniques
which can be used in environmental applications more generally.

e Jeremy is comfortable dealing with large datasets, and, in the context of his PhD thesis, managed a database
comprised of nearly one million property transaction records. He used Microsoft Access to perform data
management tasks, and Excel for most front-end data processing.

TERTIARY EDUCATION:

Monash University, Australia, Awarded a PhD in Economic Modelling, following the successful completion of course

2003 — 2008 work, and the submission of a thesis. The thesis topic was: The economic impact of
a national programme to place electricity distribution infrastructure underground.

University of Essex, U.K., Awarded an M.A. in Economics with Distinction. During his studies, Jeremy was the

1993 - 1995 recipient of an award from the European Social Fund. A dissertation was prepared
and submitted covering the topic of rural to urban migration in developing countries.

University of Bristol, U.K., 1990-1993 | Awarded a B.Sc. in Economics and Accounting, with First Class Honours.
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PROFESSIONAL EXPERIENCE:

United Energy and Multinet Gas (UE and MG), Melbourne, Australia

Manager, Network Regulation and Compliance July 2011 to November 2015

Key responsibilities:

¢ Over-arching responsibility for the contribution by UE and MG to the rate of return guideline consultation that was
hosted by the Australian Energy Regulator (AER) in 2013. Providing leadership for activities across industry
associations, notably the Energy Networks Association (ENA). Liaising with other stakeholders, including consumer
groups, government representatives, other regulators, and other businesses.

e Preparation and management of the return on capital component of five-yearly pricing reviews, including the Gas
Access Arrangement Review (GAAR), and the Electricity Distribution Pricing Review (EDPR).

¢ Overseeing the development of strategic positions in relation to other economic regulatory issues, such as economic
benchmarking, total factor productivity, and the use of price and revenue caps.

e Managed UE and MG input to AER consultations on the development of spread sheet models used to determine
weighted average distribution prices.

e Provided assistance and training to finance. Liaison with finance about the debt issuance programme and hedging.

United Energy and Multinet Gas (UE and MG), Melbourne, Australia

Regulatory Economist June 2009 - July 2011

Key responsibilities:

o Prepared written submissions for governments, regulators and rule-makers. The submissions were on behalf of UE
and/or MG, or an industry group.

o Participated in negotiations with governments, other industry stakeholders, and regulators, with a view to influencing
the on-going development and operation of national and state based codes, regulations and guidelines. The ultimate
objective was to obtain beneficial financial outcomes for electricity and gas distribution businesses.

o Exercised strategic leadership on critical price-review related matters, and demonstrated initiative and ingenuity in
particular areas of expertise.

o The establishment and management of a compliance regime for the two businesses. The compliance function had
previously been out-sourced. Jeremy completed annual reviews of compliance in relation to the relevant codes,
guidelines, licenses, rules and statutory obligations. Occasional requests from the AER were handled expeditiously.
A system of bi-monthly compliance meetings was instigated and maintained.

WorleyParsons, Melbourne, Australia

Senior environmental economist 2008 to 2009

Key responsibilities:

o Assisted the firm to move towards a more holistic, broadly-based method of project evaluation. The firm developed
“EcoNomics”, a system for measuring a wide range of costs and benefits associated with project alternatives. The
effects on environmental variables were quantified explicitly and then incorporated into business decision-making.

Achievements:

e Lead economist working on the valuation of externalities for infrastructure projects. Jeremy was responsible for
finding dollar metrics or benchmarks for hard-to-measure intangible assets which have an impact on sustainability.
The project highlights included:

- Sustainability dilemma project II, undertaken for the Water Corporation of Western Australia. Jeremy investigated
the feasibility of installing reticulated sewerage systems in towns in regional Western Australia. An economic cost
benefit analysis was undertaken. Several categories of benefit were quantified, including the value to public health
of the installation of reticulated sewerage systems.
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- Busselton Wastewater Treatment Plant, undertaken for the Water Corporation of Western Australia. A full cost-
benefit analysis was performed. Jeremy measured the economic consequences of the loss of an area of sea-
grass in Geographe Bay.

- An assessment of an Integrated Wood Processing Plant, undertaken for Verve Energy. Jeremy developed a
financial model to quantify the economic benefits of the attenuation of salinity in the wheat belt of Western
Australia. The problem of salinity would be eased by the establishment of an Qil Mallee plantation.

Centre of Policy Studies, Monash University, Australia

Economic modeler (part-time while undertaking PhD studies). 2005 to 2008

Key responsibilities:
¢ Contributing to research projects as required, and undertaking ad hoc analysis for senior research fellows.

Achievements:

e Preparing reports for EnergySafe, Victoria, on the economic issues related to the removal of overhead power lines,
and their replacement with underground electricity distribution infrastructure.

e Producing a yearly, global statistical compendium of the wine industry.

- The publication was dense and Jeremy was responsible for data collection, programming, analysis, and
presentation of the results in electronic format.

o Contributing to the on-going development of the Monash Multi-Regional Forecasting Model (MMRF). The model was
used, in the context of the Garnaut Review and Treasury modelling exercise, to assess the consequences for the
Australian economy of the introduction of an emissions trading scheme (ETS).

ACIL Tasman, Melbourne, Australia

Economic modeler (part-time while undertaking PhD studies). 2003 to 2005

Key responsibilities:
e Senior consultant, managing other economists on specific projects.

Achievements:
o Strategic advice to the chief executive, Nick Morris, on a joint venture with Oxford Economic Forecasting (UK).
o Economic contribution study of Foster's Group activities, undertaken for Carlton and United Breweries.

o Review of the Maxwell recommendations on occupational, health and safety, performed for the Victorian Department
of Treasury and Finance. A cost-benefit analysis was undertaken of recommendations for changes to OH&S
legislation as set out in a government commissioned report written by a lawyer. The analysis was done within a
regulatory impact statement (RIS) framework.

Access Economics, Melbourne, Australia

Senior Economist 2002 to 2003

Economist 2000 to 2002

Key responsibilities e Application of economic principles and theory, econometrics and macro-economic
modelling.

o Participation in consultancy projects, working across jurisdictions.

o Business development, including sourcing new clients and writing and costing proposals for
work.

Achievements Jeremy was engaged in consultancy projects of different types across a range of industry
sectors. The broad groupings by activity and industry can be summarized as follows: Macro-
economic modelling, urban economics, transport economics, health care, occupational health
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and safety, micro-economic reform and competition policy, gambling industry economics,
energy consulting projects, other infrastructure and agricultural industries. Examples of
projects in which Jeremy played a major role are presented below.

Urban economics

o A framework was developed to assess the economic effects of a proposed retail and
commercial property development at Melbourne’s Docklands, on behalf of MAB
Corporation. This was accompanied by quantification of measurable impacts, such as
travel time savings, and commercial property values. The work was undertaken in August
2001, and then updated in August 2002.

Transport economics

o Review of costs for the Speedrail project. | assessed a wide range of information about the
Speedrail project that had been submitted by the project proponents. My remit was to
provide recommendations to the Department of Finance and Administration.

Micro-economic
reform and
competition policy

¢ Assessing the Economic Impact of the Privatisation of Victorian Electricity and Gas Utilities.
The study was commissioned by TXU Ltd., an integrated gas and electricity utility, in late
2000, and involved a review of Victoria’s energy privatisation program of the mid-1990s. A
number of different approaches were taken to measuring the economic consequences of
restructuring of the energy industry in Victoria and Australia.

o National Competition Policy Review of Victorian Gaming Machine Legislation (August
2000). Jeremy prepared a submission on behalf of TABCORP, one of two Victorian
gaming machine operators.

Gambling industry

e Insights into problem gambling provided by the Household Expenditure Survey (HES)

economics (March 2001). A report was prepared for Tattersall's, based on a detailed investigation of
the unit record files of the 1998-99 ABS Household Expenditure Survey.
o Strategic advice for TABCORP, a Victorian gaming machine operator, on the socio-
economic impact of placing gaming machines in particular suburban localities.
Energy consulting ¢ Risk analysis of a potential investment in ElectranetSA, the South Australian electricity
projects transmission provider (August 2003). This involved the detailed review of a Macquarie

Bank financial model, which sought to reconstruct the building blocks of a regulatory
decision, (by the Australian Competition and Consumer Commission), on transmission
revenue controls.

o Review of wholesale energy market contracts for ActewAGL, the principal energy market
retailer in the ACT (April 2003).

o Advisory work for the National Generators’ Forum (NGF) on the development of a response
to proposed bidding/re-bidding rule changes in the National Electricity Market (October
2002). Adopting a public policy perspective, Jeremy evaluated and improved upon
submissions by NGF members covering a raft of technical issues under the National
Electricity Code.

 An investigation of the desirability of implementing full retail contestability in electricity and
gas supply in the ACT (May 2002). The study was commissioned by the ACT Electricity
and Water Corporation, and assessed a range of costs and benefits that would result from
the introduction of full user choice for households and businesses.

e Economic analysis of proposed electricity price increases (December 2001). Access
Economics was commissioned by five Victorian electricity retailers to analyse their case for
retail electricity price increases commencing from 2002. The proposed price changes had
been rejected by the Victorian Office of the Regulator General, (ORG). The firm analysed
information provided by the retailers and prepared a well-founded critique of the ORG's
rebuttal.

o Economic Impact of a Natural Gas Pipeline from Victoria to South Australia, undertaken for
TXU (April 2000). This study analysed and reported on the likely economic benefits arising
from the establishment of a gas pipeline from south-western Victoria to Adelaide, South
Australia. The impacts were evaluated in terms of an increase in competition for the supply
of gas, a potential stimulus to industry, fewer disruptions to gas supply, the prolongation of
Cooper Basin gas reserves, promoting regional development, and encouraging gas
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exploration and development.

Other infrastructure ¢ Jeremy conducted a full appraisal of the regulatory and force majeure risks of investing in
infrastructure assets, with a particular emphasis on regulated businesses in the energy
sector. The results of the work were condensed into a report which was submitted to the
board of a superannuation fund client.

e Economic and financial evaluation of Brishane Airport (April 2000). This project,
undertaken for a potential investor, involved a thorough review of the patronage projections
for Brisbane Airport, in conjunction with an assessment of air traffic movements. A full
range of other issues was also considered, bringing the analysis up to the standard of a
due diligence.

o Jeremy participated in the preparation of quarterly reports on non-listed investments
(excluding property) for superannuation fund clients. The investments covered included
ports, forestry plantations, a hospital, and energy sector businesses.

KPMG Consulting, Melbourne, Australia

Consultant Economist, Competition and Regulation Group 1998 to 1999

Synopsis

o Jeremy worked on a range of consultancy assignments including two major National Competition Policy (NCP)
Legislation Reviews. His role was to design and implement the empirical study component of each Review. This
entailed financial modelling and/or econometric estimations.

A description is provided below of the projects to which Jeremy contributed in a substantive way.

= NCP Review of Victorian Wine Grapes Legislation. This well-received project involved a competition policy appraisal
of two Wine Grape Marketing Orders made under the Agricultural Industry Development Act 1990. Granger causality
tests were performed to unravel the relationship between indicator and actual grape prices. A simultaneous equation
model was constructed for sultana grape prices.

= NCP Review of Commonwealth and State Pharmacy Legislation. A submission was prepared for this ongoing review
on behalf of the Pharmacy Guild of Australia. Jeremy conducted econometric estimations based on a translog
function using Guild survey data. The work was scrutinised by Dr Joe Hirschberg, senior lecturer in Economics at the
University of Melbourne. The conclusions reached refuted those drawn in an earlier analysis by the Bureau of
Industry Economics.

= The Evaluation of Strategies for Managing in a Regulated Environment. This report prepared for Westar, a newly
privatised Victorian gas distributor, analysed the impact on Westar's “target revenue” of changes to the timing of
capital outlays, operations and maintenance spending. The empirical work made use of a spreadsheet-based
financial model developed by KPMG for the Victorian Treasury’'s Energy Projects Division (EPD).

= Port of Fiji Tariffs Review and Restructure. The Maritime and Ports Authority of Fiji commissioned KPMG to
restructure and simplify its tariffs structure. The move to a fixed fee tariff schedule was intended to be revenue-
neutral. Jeremy applied the EPD’s financial model to the task. Projections were made of shipping traffic, cargo
volumes, costs and capital works. The current-cost accounting depreciation modules were extended to 2015.

= Longitudinal Community Impact Study. This assignment was part of the Victorian Casino and Gaming Authority’s
1998-99 research programme. Jeremy played a major role in this project including writing the proposal, participating
in consultations, providing comment on the draft survey, and designing the empirical component of the work. Panel
regressions were undertaken using quarterly data on net player expenditure for 68 local government areas of
Victoria. The effect on player losses of variables such as social security expenditure was investigated.

National Institute of Economic and Industry Research, (NIEIR),
Melbourne, Australia

Economic analyst 1995 to 1998

Key responsibilities:
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e Preparing forecasts covering OECD economies and Australia’s major trading partners. Maintaining NIEIR's
international model by updating historical data and recalibrating equations of the model sub-routines.

o Delivering presentations at both NIEIR and external conferences on such topics as the Asian financial crisis and the
difficulties of switching to a single European currency.

e Preparing and updating NIEIR’s short and medium term forecasts of the Australian economy. Compiling the monthly
Natstat leading indicators bulletin, reports about which featured regularly in the financial media.

Achievements:

o Making worthwhile contributions to consultancy projects for corporate and government clients. Acquiring knowledge
of input-output industry linkages and the statistical releases prepared by the Australian Bureau of Statistics (ABS).
Undertaking selected assignments with limited or no supervision.

INTERESTS AND HOBBIES:

o Water-sports enthusiast - enjoying sailing, scuba diving and swimming (amateur competitor).
¢ Qualified British Sub-Aqua Club diving instructor, with nearly five hundred dives logged.
e Keen snow-skier and member of a ski club in Victoria.

e Avid supporter of eco-tourism and participated in a three-month long conservation project on Mafia Island, in
Tanzania.

LANGUAGES:
e English — native speaker.

e French - proficient, following school studies and the completion of a course in advanced spoken and written
French. A Diploma was obtained from the Alliance Francaise Internationale.

e Kiswahili - fluent.
PROFESSIONAL REFEREES:

Professional referees are available upon request.




