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EXECUTIVE SUMMARY

In its recent Rate of Return Guidelines, the AEBppised switching from setting the cost of
debt at the prevailing rate at the beginning ofrégulatory cycle to setting it in accordance
with an annually revised trailing average. This lhed the AER to raise a number of

implementation issues with me, and my conclusioasaa follows.

Firstly, on the question of which independent thpedty data service provider should be used
to estimate the cost of debt, eleven points ofirdisbn exist between the Bloomberg
Valuation Service (BVAL) and Reserve Bank of Aus&rgdRBA) indexes and examination of
these reveals that neither index is clearly supgodhe other. | therefore recommend that a
combined estimator be used. Since the standaidta®s of these estimators are similar and
it is not possible to quantify any biases in thése indexes, | recommend that the two
indexes be equally weighted. This will lower thedn Squared Error (MSE) of the estimator
relative to using only one of the indexes, and ifigantly so if the correlation between the
indexes is low. The contrary arguments presentgd\NBRA, CEG, ActewAGL, and
Directlink in support of sole use of the RBA indéa not support their preference, and the
approach proposed by Jemena (involving use of 8& Rdex on some occasions and the

BVAL on others) sacrifices the MSE gains from a bamed estimator.

Secondly, in respect of the efficient financing niox the benchmark entity, this involves
bank debt, Australian currency bonds and foreigmreticy bonds so as to mitigate
refinancing risk and to benefit from the flexibyliof bank debt. The optimal weights will

vary over time, in inverse relation to their costs.

Thirdly, in using a cost of debt index that is lwhsgon bonds, as the RBA and BVAL
indexes are, bank debt is excluded and this réeeguestion of whether bias in the allowed
cost of debt might arise. However the very redsomxcluding bank debt in the assessment
of the allowed cost of debt (the lack of secondargrket data) also precludes a formal
assessment of this potential concern. Furthernmsinee bank debt constitutes only about
25% of the debt of regulated firms, this low weiggtmitigates any bias arising from its
omission from the RBA and BVAL indexes.



Fourthly, if the AER were to use the BVAL index prdr average over the RBA and BVAL
indexes, the fact that the BVAL index does not udel foreign bonds implies that foreign
bonds will be underweighted and this raises thestipre of whether bias in the allowed cost
of debt might arise. However, whilst there aredygoounds to believe that the cost of local
currency bonds does fluctuate relative to thattbewise identical foreign currency bonds,
after the currency swap required to convert for@grrency bonds to AUD, there are no
grounds to believe that there is a systematicatijrdr rate on one or the other. Thus, the
omission of foreign currency bonds from the BVAldax should not lead to systematically
over or understating the cost of debt for regulardrgy network businesses. In addition,
even if the AER used only the RBA index, the wesgbih local and foreign currency bonds
within that index may be significantly different tiwat of bonds in general and these in turn to
the currently optimal weights, and this too woutdkeduce bias but again the effect would

not be systematic over time.

Fifthly, in relation to the appropriate credit ragifor regulated energy network businesses, |
do not think that one can differentiate between d¢las and electricity businesses at the
present time and | therefore favour a credit raforghe entire sector of BBB to BBB+ both

at the present time and as an estimate over thdinexyears.

Sixthly, in respect of whether credit ratings fuilsflect the cost of debt, they do not do so
because (S&P) credit ratings only reflect the philiig of default whilst the cost of debt also
reflects the liquidity, presence of call optiongegence of conversion options, and the
expected loss rate for the bond in the event cdudef Furthermore the bonds of regulated
energy network businesses are likely to have lcaverage liquidity than the bonds in the
BVAL and RBA sets, and are also likely to have lowean normal expected loss rates for
bondholders in the event of default. The firstnpevould lead to the BVAL or RBA indexes
underestimating the cost of debt for regulated ggnaetwork businesses with the same credit
ratings whilst the second point would lead to amerestimate. The net effect of these two
points is not known. However, because the appatgreredit rating for regulated energy
network businesses is BBB to BBB+ rather than BB, use of the BVAL or RBA indexes
for the broad BBB group will overestimate the costdebt for regulated energy network

businesses.



Seventhly, on the question of whether differenodsand selection criteria for the BVAL and
RBA indexes could have a material and systematecebn the index results, none of the
effects arising from the points of difference aleady both significant and systematic. It is
likely that the bonds in the RBA index have on ager inferior liquidity than those in the
BVAL index, and this will exert a systematic upwaefiect on the RBA index, but it is not
possible to determine whether this is significanih addition, the presence of foreign
currency bonds in the RBA index may have exertsijaificant impact at some points in the
past. Finally, on the question of which index &eteflects the cost of debt for the efficient
benchmark entity, there is no clear winner. Thausion of secured bonds in the RBA index
will generate results that better reflect the bematk entity (whether it has secured bonds or
not). However, by excluding bonds with embeddetiong, the BVAL index better reflects
the benchmark entity (which should be defined ashawing any such options because the

regulatory process cannot allow for them).

Eighthly, on the question of whether differencescimve fitting methodology between the
BVAL and RBA indexes could have a material and exysdtic effect, the only clear point of
distinction between the two indexes in this arethad the BVAL yields are par yields whilst
the RBA yields are not. Par yields are more appate for the AER’s purposes but the

differences here are neither material nor systemati

Finally, on the question of how to extend the BVAhd RBA indexes out to ten years, both
indexes require extension out to ten years, the BWécause the longest tenor is seven years
and the RBA because the effective tenor of the barsd for the ten-year term is generally
less than ten years (and has averaged 8.7 years &8 inception). The components
requiring extension are the base rate and the RRRyugh the RBA performs the base rate
extension itself. The CGS is marginally preferr@eer the swap rate as the base rate
although the results are almost identical in eitiggsroach. The CGS can be extended using
RBA data on bonds with maturity dates shortly befand after the relevant points in time.
In respect of the DRP, the required extension tenmnthe RBA index is only 1.3 years on
average (from 8.7 to 10 years), and this favoues gtmplest technique, which is linear
extrapolation using the DRP data for the effecta@ors for both the ‘seven’ and ‘ten’ year
values. In respect of the BVAL, linear extrapalatis no longer clearly favoured because
the extension period is now three years (from sewden years) rather than only 1.3 years.

The available evidence suggests that the best mhéthase of the RBA data for the effective
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tenors for both the ‘seven’ and ‘ten’ year valueSince these extension procedures are
feasible, and would likely lead to different margiover the course of a five-year regulatory

period, there is no case for adopting a fixed nmafgi the five-year regulatory period.



1. Introduction

In its recent Rate of Return Guidelines (AER, 2Q13ae AER proposed switching from
setting the cost of debt at the prevailing ratdhatbeginning of the regulatory cycle to setting
it in accordance with an annually revised trailangerage, to use an independent third party
service provider to estimate the cost of debt,d4e a debt term of ten years, and to use a
benchmark credit rating of BBB+. This has led AR to raise a number of implementation

issues with me, as detailed in the Appendix. Phiser seeks to address these questions.

2. The Choiceof Third Party Data Service Provider

2.1 The Relative Merits of the BVAL and RBA Indexes

The available third party providers for the costdebt are the BVAL corporate debt yield
curve and the RBA Australian non-financial corpamatdebt yield curve. Neither of these
providers offers a BBB+ curve and the nearest alsll option is the broad BBB curve
(which incorporates BBB-, BBB, and BBB+ bonds). eTRegulatory Economic Unit (REU:
2014) has examined these two series, and hasfiddrttie following distinctions:

(1) The BVAL is available daily whilst the RBA is ongvailable monthly.

(2) The BVAL is only available for terms up to severagge and therefore would have
to be extrapolated out to the desired ten yeardstnthe RBA is at least notionally
available for the desired ten year term.

(3) The BVAL sample of bonds is limited to those withmanimum pricing quality
(liquidity measure), at least two months to mayyrédnd above retail size ($10m:
see REU, 2014, page 20), whilst the RBA samplengdd to bond issues of at least
$100mAUD and at least one year to maturity.

(4) The BVAL sample does not exclude financial corpiora whilst the RBA'’s does.

(5) The BVAL sample is limited to unsecured bonds vitthe RBA’s sample includes
both secured and unsecured bonds.

(6) The BVAL sample is limited to bonds rated by eitls&P or Moody’s, whilst the
RBA sample is limited to bonds rated by S&P or é&biy a firm with an S&P
rating.

(7) The BVAL sample is limited to AUD denominated bonalsilst the RBA sample
also includes USD and Euro denominated bonds.

(8) The BVAL sample excludes bonds with call, put andwersion options, whilst the

RBA sample does not exclude them.
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(9) The BVAL methodology involves a par yield curve 18hthe RBA'’s does not.

(10) The BVAL methodology for curve fitting is (in largeart) not disclosed whilst the
RBA'’s methodology is disclosed.

(11) The BVAL is only available back to February 201br{tnuously) whilst the RBA
is available back to January 2005, and therefoezettwill be more problems

obtaining a ten-year trailing average when usimgBWAL.

In respect of point (1), NERA (2014, pp. 16-17)weg that this is not significant because the
average difference between a one-year trailingamesbased upon daily and end of month
observations (for the BFV seven-year index datenfB901 to 2014) is only 0.7 basis points
(and does not exceed nine basis points), and figages decline to 0.4 basis points and 1.4
basis points respectively for a ten-year trailingerage. However, these results are not
inconsistent with the BVAL having a significant ahtage over the RBA during the first ten
years of the new regime providing that the AER’spgmsed transitional process were used
(involving use of the prevailing cost of debt fhwetfirst year rather than a ten-year trailing
average) and the averaging period used within & yw@& short, but not otherwise. For
example, if the averaging period used within a yeas one month, then the cost of debt for
the first year of the new regime would involve oonlye RBA observation and one month of
daily BVAL observations and this choice would clgdavour the BVAL because the single
RBA end of month observation might be quite untgpiof the rest of the month. By
contrast, if the averaging period used within ary®as again one month but the ten-year
transitional period had passed and therefore gdan-railing average was used, this would
involve ten RBA observations (one per year) andtenths of daily BVAL data (one month
per year), with results likely to be very similas(with NERA's results for a one-year trailing
average, involving 12 monthly RBA observations da@dnonths of daily BVAL data).

In respect of point (2), the RBA is not availabte ten years as the average tenor of the
bonds used for that purpose (since January 20081 when the RBA is available from) is
only 8.7 years. Thus, both indexes require extrapolation outeto years and therefore the
advantage of the RBA index is less than appearaddition, NERA (2014, page 13) argues
that the extrapolation required for the BVAL canrm# undertaken automatically and

therefore will repeatedly require subjective anerdiiore contentious judgements. However,

! This data is from column AK of Table F3 on the RBAvebsite.
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this claim is not correct. As will be discussed saction 7, there are a number of

extrapolation methods that require no judgemennhpiementing them.

In respect of point (3), the RBA criteria serveligsidity proxies but the BVAL criterion is
more direct and therefore superior, i.e., some bahdt satisfy the RBA criteria may be
highly illiquid and therefore would be excluded ttwe BVAL but not the RBA. Liquidity is
important for two reasons. Firstly, illiquid bonégically do not have recent trades and
therefore the estimated yield to maturity is mokely to be in error. Secondly, when less
liquid bonds do trade, the yield will be higherrnhatherwise to compensate for the illiquidity
of the bond. Since most corporate bonds are hitjiquid, the RBA index is likely to be
more representative of the typical corporate boHowever, any index that includes illiquid
bonds is subject to variations over time in thddya a specific term to maturity according to
the proportion of bonds that are illiquid. The BV Adex is preferred in respect of the first
point whilst the RBA is preferred in respect of 8eeond. In statistical terms, the trade-off is
between standard deviation and bias and this iodiab in the mean squared error (MSE).
The preferred index would be that of lower MSE Ibus not possible to quantify this, and

therefore express a preference here.

In respect of point (4), the AER is concerned wébulating energy network businesses and
therefore, to the extent that financial corporadidtrvave different costs of debt (at the same
credit rating, term to maturity, etc), the inclusiof such firms would seem to be undesirable
and therefore the RBA index would seem to be sapeilt might be thought that controlling
for credit rating would ensure that industry waslevant to the cost of debt. However, the
cost of debt at a given term to maturity is affdchy factors other than the credit rating
(which is only an estimate of default risk, at lfas S&P ratings on investment-grade bonds:
see REU, 2014, page 23). These additional faatotade liquidity, which lowers a bond’s
yield but does not affect its credit rating, an@ #xpected recovery rate in the event of
default, which lowers a bond’s yield in compensatiut does not affect its credit rating. If
the bonds of financial corporations differ from $koof other firms in these respects, then
their cost of debt will differ even at the samedireating. Both Chairmont (2012, pp. 11-17)
and PwC (2013, page 9) claim this to be the céseespect of empirical evidence, Elton et
al (1996, Table I) find that financial corporatiomsthe US have higher DRPs than other
corporations at the same credit rating and termaturity, and therefore higher costs of debt.
In particular, the DRP difference is 0.15% for {gar BBB bonds over the period 1987-
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1996. In respect of Australian data, the REU (2F-dure 4) presents BVAL yields on BBB
bonds as of 6 June 2014 graphed against the résetoato maturity, which are classified
into financials and nonfinancials; there is no appt difference but the sample size (9
financial and 13 nonfinancial) is too small to drdefinite conclusions. Nevertheless, even if
financial corporations do have different costs ebtdat the same credit level and term to
maturity, the expansion in the sample size (andetbee possible reduction in standard
deviation) from including them might compensate floe bias from including them. In
respect of the data just noted, the inclusion eflibnds of financial firms raises the sample
size by 70%, from 13 to 22. Again, the prefernedieix would be that of lower MSE but it is

not possible to quantify this, and therefore expeepreference here.

In respect of point (5), the granting of securdysbme bonds comes at the expense of others
and lowers the cost of debt on the secured bondstwaising it on the others. However the
overall cost of debt on all of a firm’s bonds wilbt be affected by such an action. Thus, it is
not necessary to impose any requirement for thehreark firm that relates to this matter
and the regulator should estimate a cost of debétapplied to all of the firm’s bonds (as the
AER does) rather than different rates for the twadclasses. However that uniform cost of
debt must be estimated from a compatible set ofigare., if any bond from a particular firm
is included in the sample, all bonds from the s&me should also be included in the sample
and these bonds should be weighted in proportidheio values. Neither condition is met by
the BVAL because it excludes secured bonds (theclost ones) and this imparts an upward
bias to its cost of debt estimate. Neither cooditvill also be met by the RBA, even though
it does not exclude secured bonds, but the effactt® cost of debt could be in either
direction. On this basis, the RBA is preferredirtkermore, fixing the credit rating does not
address the issue because credit ratings (ordsttlease of S&P for investment-grade bonds)
are based on the probability of default (REU, 2Qdage 23) and security does not affect this.
At the present time, the issue is minor becausg argmall proportion of BBB bonds are
secured (REU, 2014, page 22). However this mighhge over timé.

To illustrate these points, suppose that a firmdes comprising 70% unsecured bonds with

a cost of debt of 7.1% and 30% secured and othengentical debt with a cost of debt of

2 The same issue arises with senior and subordirbt] because the BVAL is limited to senior bondhist
the RBA imposes no restriction. However, at thespnt time, | understand that only one bond irRB& set
is not senior (SGSP Australia Pty Ltd). So, ag#in,issue is currently minor but this might changer time.
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6.77%. So, the firm’s overall cost of debt is 7¥%.regulating such a firm, it is sufficient for
the regulator to allow a cost of debt of 7% onddlits bonds. However, if the bond index
comprises only unsecured debt that is comparalitetive firm’s unsecured debt, the allowed
cost of debt will be 7.1% and therefore will be tagh. This is the problem with the BVAL
index. Suppose instead that the bond index inslimeh unsecured and secured debt from
firms that have the same 70/30 mix, that it valusghts, and draws data from equally-

weighted firms with bonds and rates as follows:

Type A:  70% unsecured (7.1%), 30% secured (6.77%narket weights 35%, 15%
Type B:  30% unsecured (7.23%), 70% secured (6.9%parket weights 15%, 35%

Suppose also that the particular sample used imntlex is the secured bonds from type A
firms (6.77% with market weight 15%) and the unseduonds from type B firms (7.23%
with market weight 35%), because the other two biypds have been excluded for various
reasons (such as illiquidity or currency). Theuealeighted average of the rates on these
two bonds is 7.09%:

R= 677%(15/50) + 723%(35/50) = 709%

This is now too high relative to the correct figufe7%. However, if the type A and B firms
had market weights of 80% and 20% respectively résalt of this calculation would have
been 6.94% rather than 7.09%, and therefore woald Ine too low rather than too high.
This is the problem with the RBA index. So, theAVis biased up whilst the RBA could

overestimate or underestimate.

In respect of point (6), the BVAL credit criteriarfincluding bonds are the existence of a
Bloomberg composite rating for the bond (an averagi@g across the ratings from at least
two of S&P, Moody's and Fitch), or an S&P rating, ® Moody’s rating; this implies
inclusion of a bond if it has either an S&P or addy's rating. By contrast, the RBA credit
criteria for including bonds are the existencefS&P rating for the bond or a rating for the
issuer. So, both indexes include bonds which raveS&P rating and each expands the
sample in different ways (bonds with a Moody’s mgtin the case of the BVAL and bonds
whose issuer has an S&P rating in the case of B®)R However only a small number of
debt issuers are rated only by Moody’s (Kanangfd,32 page 9), which suggests that the
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BVAL sample expansion would be small. In additionrespect of bonds meeting the RBA
criteria, an examination of Bloomberg data for L8eJ 2014 revealed 69 bonds with an S&P
broad BBB rating and a further four without an Sé#ing but whose issuer was rated broad
BBB; this suggests that the RBA sample expansioalde very small. Consequently, no

preference is expressed on this point.

In respect of point (7), Australian businessesuesqly borrow in USD or Euro and the costs
may differ from AUD denominated debt (for the satmen and after converting the foreign-
currency bonds into AUD using a currency swap)hus, an index that includes such bonds
(which the RBA does) would seem to be preferalflarthermore Arsov et al (2013, page 5)
claims that the paucity of local currency bondgpeesally at longer terms to maturity, makes
it impractical to estimate costs of debt withouingsforeign-currency bonds. For example,
Arsov et al (2013, page 3) report that only 20988B bonds are local currency ones and
that these 20% are heavily skewed towards shatedual terms to maturity. This suggests
that, of the 67 BBB bonds used by the RBA on 3¥ 20114 including 10 with terms of at
least eight years, only about 13 are local curremzyonly one of these would have a term of
at least eight yeafs.However, there are a number of problems withitiotusion of these
foreign currency bonds. Firstly, the QTC (2012a8hment 1, page 25) states that secondary
market activity in these bonds is low and that nedshe data is only “indicative non-binding
bid and offer quotes”. Since the QTC raises détdnice in both domestic and foreign
markets for Queensland government entities, it cordasonably be presumed to be

knowledgeable about these matters.

Secondly, secondary market transactions on suctisboome from a variety of marketsif
they are not from the same market as the lenderesulting estimate of the cost of debt may
differ from that which would otherwise arise, ahérefore may generate a biased estimate of
the firm’s cost of debt from that foreign sourc®ince the base rate component of both costs
of debt will be equal after the currency swap, sberce of the problem is the DRP. This

¥ Amongst non-financial corporations, the majorifycarrently outstanding BBB bonds are in USD whitse
proportion is even higher for residual terms tourisit in excess of seven years (Arsov et al, 2@HEg3e 3).

* The data is from Table F3 on the RBA’s website.
® This is apparent from examining the ownership casitipn of some of these foreign currency denoneidat

bonds, as provided by Bloomberg.
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comprises allowances for expected default losdes,illiquidity of the bonds relative to
government bonds, and systematic risk. So, thedD#Pa given Australian bond arising on
a secondary market transaction may differ acrogs rnétionality of the buyer because
perceptions of the default risk of Australian firrmgy differ across markets, premiums for
the relative illiquidity of the bonds may differ rass markets, and the premiums for
systematic risk are likely to be different. Foraewle, if the firm borrows from an EU
financial institution (in euros) at 6% (after therkency swap) and the bonds are purchased
shortly afterwards by a US entity at a yield of%.%after the currency swap) because the
systematic risk on Australian bonds is higher fd8 Quyers than EU buyers, then the

secondary market data overestimates the firm’s DRBuro-denominated debt.

Thirdly, the use of a bond index that includes iigmecurrency bonds implies that they will be
weighted in proportion to their inclusion in thedéx rather than in proportion to their usage
by Australian regulated energy businesses. Amotigse firms, PwC (2013, pp. 18-19)
estimates that 25% of the debt (presumably in fedae terms) is foreign-currency bonds.
By contrast, Arsov et al (2013, page 3) report thair 80% of the BBB bonds in the RBA
index are foreign-currency ones (in face value 88rmThus, the RBA index overweights
foreign-currency bonds at the present time by ewere than the BVAL underweights them,
and the consequence is that the RBA estimate ®ictst of debt will exhibit greater bias
than the BVAL if the cost of debt on local-currertmynds differs from that on foreign ones
(of the same term and after the currency swap®y. ekample, suppose the current cost of
debt on foreign-currency bonds is 8% (after theenoy swap) and that on local currency
bonds of the same term is 7%. Using the apprapnatights of 25% and 75% respectively,
as discussed above, the overall cost of debt wioeld.25%. However, with weights of 80%
and 20% respectively, the RBA would estimate thet ad debt at 7.8% whilst the BVAL
would estimate it at 7%. So, the BVAL would und#imate the cost of debt by 0.25%
whilst the RBA would overestimate it by 0.55%. th@rmore, given that the weighting on
foreign-currency bonds in the RBA index is sigrafitly greater than 80% around the ten-
year term that is the focus here (Arsov et al, 2@H8e 3), the RBA bias here would be even

worse.

Fourthly, at every point in time at which the costsdebt for these two types of debt are
estimated (in the course of determining a trailavgrage), the weighting for these types of

bonds in the index will reflect earlier issuanceidi®ns (the average term from the issuance
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of ten-year bonds until a randomly selected seagnoearket trade on that bond would be
about five years), the weights fluctuate over t{ig®e Arsov et al, 2013, Graph 3) because the
differential in the costs of debt from the two sms fluctuates over time, and this has the
potential to aggravate the problem described inptexvious paragraph. Returning to the
example in the previous paragraph, suppose iniaddhat the optimal weights at the time at
which the calculation is being performed (tifeare 15% foreign and 85% local rather than
the figures of 25% and 75% respectively (becausectist margin on foreign debt is greater
at that time than the average margin over the ganowhich the bonds existing at tinfe
were issued). Using these optimal weights at tifiein conjunction with the
contemporaneous costs of debt on the two typeofid of 8% and 7% respectively, the
overall cost of debt at tim& would be 7.15%. However, with weights of 80% &0
respectively, the RBA would estimate the cost obtdat 7.8% whilst the BVAL would
estimate it at 7%. So, the BVAL would underestientite cost of debt by 0.15% whilst the
RBA would overestimate it by 0.65%. Thus, the RBAverestimate would be even greater

than before.

These calculations assume that cost of foreigreoayr debt can significantly diverge from
that of local currency debt (for the same term after the currency swap). To illustrate the
potential here, CEG (2012) present Bloomberg an& dBta on AUD denominated bonds
(Figure 12) and both AUD and foreign-currency boiBEgure 13), and then fits Nelson-
Siegel curves to this data for BBB, BBB+ and A- tsn In respect of Figure 12, the simple
average of the three curves at the ten-year myaisrit.38% and the corresponding result for
Figure 13 is 7.93%. Furthermore, in moving fronglfe 12 to Figure 13, the data set
increases from 110 bonds to 297 bonds (CEG, ilpd,36-37). It follows that 187 of the
total set of bonds are foreign currency bonds &edefore the average ten-year yield on the
foreign currency denominated bonds necessary $e the average from 7.38% to 7.93% is
8.25%, which exceeds the local currency average.®§26. In addition, PwC (2013, Figure
5.9) provides estimates of the DRPs for local am@ifin-currency bonds over the period
from October 2010 to November 2012 and find considle differences ranging from local
bonds having a DRP that was as much as 1.00% doosign currency bonds to 0.20%
below.

In summary, regarding point (7), there are boths@nd cons from the inclusion of foreign

currency bonds. Arsov et al (2013, page 11) claihad the enhanced sample size from
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including foreign currency bonds is necessarilyaadageous. However the sample size can
be expanded in other ways; the BVAL does so bymtialg the bonds of financial firms and,
as discussed above, this raises the BVAL BBB sanfigm 13 to 22 in June 2014.
Furthermore, an enhanced sample size at the expénsi@s or greater variability in the
underlying data is not necessarily advantageousr ekample, if the sample (comprising
observationsXy, Xz, ....Xy from a population with standard deviatiepis doubled but the
additionalN observationsYs, Yz, ....Yy) are drawn from a population with twice the stadda
deviation of the first group, and the observatians independent, the standard deviation of

the sample mean rises (by 12%) as follows:

o(samplemean) = War(mple mean)

= N Kot Xy Yt A Yy
2N

:JVm(XJ4_ JVar(Xy) Var(y),  Var(Yy)

4AN? T 4AN? 4AN? 7 4N?
2 2
- IN 0’2 +N 402
4N 4N
g
=112—
JN

This increase in the standard deviation of the $ammgan is undesirable. Furthermore, even
if the increased sample size from including foretgmrency bonds did lower the standard
deviation of the mean estimate, the bias might featgr from doing so (by overweighting
foreign-currency bonds) and this trade-off (refsectn MSE) might be unfavourable (higher
MSE). In view of this, no preference for eithee tBVAL or the RBA index is expressed on

this point.

In respect of point (8), call, put, and conversomtions alter the cost of debt but the exercise
of the options is not and cannot be reflected m rbgulatory process. Consequently, the
benchmark firm should not have such options anduthee of an index that includes such
bonds will introduce bias unless appropriate adjesits are made for the presence of the
options. For example, consider bonds with congersiptions exercisable at the maturity of

the bonds and which have the effect of loweringititerest rate on the bonds from 7% to 6%
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(because these options are advantageous to boder$)ol If the benchmark firm’s bonds had
these options, the regulator would allow an interate of 6% in setting the price or revenue
cap but the conversion option would have no effestthe price or revenue cap (as
conventionally determined), with the result thag fbrice or revenue cap would be too low.
Thus, the benchmark firm’s debt should be defireddt have such options, and therefore
should have an interest rate of 7%. Consequethiybonds used to estimate this rate should
also be free of these options or appropriate adjeists must be made to reflect their
presence. If a bond does have such options, theeeloicing its interest rate from 7% to 6%,
and the regulator does not make an adjustmenhi®rthe regulator will thereby estimate the
cost of debt at 6%, and apply the same rate tdoémehmark firm, thereby underestimating
its cost of debt by 1%. Similarly, call optionsise the cost of debt because they are
disadvantageous to the bond holders. So, if thalaéor estimates the cost of debt of the
benchmark firm from bonds with call options, anegslmot make an adjustment for the effect

of these options, they will overestimate the cdstebt of the benchmark firfh.

Empirically, the impact of call options (other tharake-whole call options) on the cost of
debt can be substantial. For example, Oakvalet@lg@i011) examined 31 such bonds, and
found that the DRP impact of the call option ran§edth zero to 2.0% (ibid, Appendix F and
para 50) whilst CEG (2012, Figure 2, Figure 4) pregesults without adjustments for the
call options and with them, and one of these bdratkan estimated DRP that was lower by
about 1.5% (Suncorp with a 12 year term to maturitplthough the RBA does make an
adjustment for the presence of options, this igljyiko introduce some degree of estimation
error. So, the inclusion of these bonds expandsstmple size but at the expense of
potentially introducing some bias. The trade-sfembodied in the MSE, and the preferred
index would be that of lower MSE but it is not pibgs to quantify this, and therefore offer a
judgement on it. At the present time, the proportof bonds with options of any type is
small (Arsov et al, 2013, Graph 5), and virtuallycd these are of the make-whole call type
(for which no adjustment is made). So, this is moportant at the present time but this

situation could change.

® An exception to this is “make-whole” call optionghich require the firm in the event of exercisihg call to
make compensatory payments to the bond holders irfirest rate on these bonds should not be affdny
the presence of such calls, and therefore no ad@rgtwould be required.
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In respect of point (9), regulatory situations iwea ‘building block’ calculation of the
firm’s revenue, which includes an allowed cost ebdthat is derived from the yield to
maturity of an existing bond or bonds, and whicli give rise to interest payments in the
building block calculation that involve the sam&raSo, the coupon rate on the bond used to
set the allowed rate must match its yield to matya “par yield bond”). Since the BVAL
yield is a par value yield, and the RBA vyield ig,nthis point favours the BVAL. However,
the effect here is generally quite small. For epkensuppose the spot rates on BBB bonds
are currently 6.41%, 6.56%, 6.7%, ....7.7% for yeiarg...107 At any given point in time,
there will exist ten-year bonds with a wide ranfjeaupon rates, with each rate reflecting the
prevailing YTM at the time of the bond’s issuanck&cross the period for which the RBA’s
results are available (from January 2005), the qlieg YTM on ten-year BBB bonds has
ranged from 5.33% to 13.3%. So, | consider coupmies ranging between these two
extremes. With the spot rates given above, andnaisg annual coupons to simplify the

example, a 5.33% coupon bond will trade at a YTkt solves the following equation:

0533 0533 10533 _.0533 .0533 , 10533
1.0641 (L0656% (077D 1+y (L+y)? T (@A+y)

This YTM is 7.56%. Similarly, a 13.3% coupon bondl trade at a YTM of 7.46%. Both
are BBB bonds trading at the same point in time\aitld a residual life of ten years, and the
YTMs differ simply because they were issued atedéht times and therefore with different
coupon rates. If either bond were used to settlogved (coupon) rate in a building block
calculation, neither would have a market value mmatg its par value; so, the YTM on the
bond will not match the YTM used by the regulatehjch contradicts the regulator’s intent.
So, the regulator should use the YTM on a bond whasipon rate matches its YTM (a “par
yield bond”).

This (hypothetical) bond is obtained by deriving thpot rates that underlie the yields to
maturity on otherwise identical bonds with differéerms to maturity, and then choosing a

" These spot rates are intended to reflect a tysitadtion as follows. Across the entire period \idnich the
RBA results are available (since January 2005),atrerage ten-year YTM on BBB bonds was 7.7% and the
average differential between the ten and three naas was 1%. So, the ten-year spot rate west 5e1%, the
three-year rate at 6.7% and the remaining ratédswich linear function through these two points. tiyally,
yields on ten year bonds are not the same as thgetir spot rates but they are close and the gretigice of
these spot rates is not crucial to the analysis.
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coupon rate on a ten-year bond so that its valugyukese spot rates matches its par value;
this coupon rate would also be the yield to maguwit such a bond. In the example above, it

would be a bond with a coupon that satisfies tileviang equation:

C C 1+c
+ +ot———=
1.0641 (1.0656? (1077)%

The solution is a coupon rate, and therefore algeld to maturity, of 7.52%. Thus, if a
regulator used a YTM that was not a par yield, reximum error here would be 0.06%
(7.52% v 7.46%). This difference is trivial, dgspusing a range in coupon rates that is
unlikely to characterize the bonds underlying tee-year BBB curve at the point in time

examined.

This analysis uses a typical set of spot ratesweyer, the error from not using a par yield
bond also depends upon the slope of the spot aintke particular point in time that is
examined. Across the period for which the RBA’sules are available (from January 2005),
the greatest slope occurs in January 2009, wheN TiMs on three and ten-year bonds were
8.83% and 11.1% respectively. So, the ten-year igpe is set at 11.1%, the three-year spot
rate at 8.83% and the spot rates for other yeags.110 are chosen to fit a linear function
through these two rates. These spot rates weneaghgied to a 5.33% coupon bond and to a
13.3% coupon bond, yielding YTMs of 11.09% and 8@c/respectively. In addition, the
YTM on a par yield bond would be 10.85%. So, tirerefrom failing to use a par yield bond
would now be as much as an overestimate of 0.24%%9% v 10.85%) or an underestimate
of 0.07% (10.78% v 10.85%), and arise from a situain which the slope of the spot yield
curve is at its observed maximum in the last teary@and the index rate is determined solely
by a bond with either the lowest or highest coupate observed in the last ten years.
Despite these extreme conditions, the error frofiméato use a par yield curve is still not
very substantial. So, the BVAL advantage overRIBA in this respect is in general trivial

and never very substantial.

In respect of point (10), the superior disclosuyahe RBA of its curve fitting methodology
favours it over the BVAL. The par yield curve isgust discussed illustrates the advantages
of disclosure, i.e., it allows one to assess whetthe issue is significant and if so, to then

favour one of the indexes in inverse relation te #tale of the problem. Non-disclosure
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raises the possibility that a significant problexists, and some weight must then be given to

this possibility.

Finally, in respect of point (11), the fact thae tBVAL index only goes back to 2011 whilst
the RBA index goes back to 2005 is only significdrthe AER uses historical data. Since it

does not propose to do so, this difference betweeiwo indexes is not significant.

In summary, eleven points of distinction have bemmtified between the BVAL and RBA
indexes. Point (11) is irrelevant in view of th&R not requiring historical data. In respect
of points (3), (4), (6), (7) and (8), it is not gdse to express a preference for one of the two
indexes. The BVAL is favoured in respect of poifitsand (9), but the advantage in respect
of point (9) is small. The RBA is favoured in resp of points (2), (5) and (10), but the
advantage in respect of point (5) is small. Thetioat can be said here is that neither index

is clearly superior to the other.

2.2 The Merits of Combining Estimators

In general, when multiple methods of estimatingagameter are available, the use of only
one approach is likely to produce a less relialdémate of the parameter than from
averaging over the results from a range of differapproaches, particularly if these
estimators have low correlation, similar standaeviations and similar degrees of bias.
Furthermore, even if one of the estimators weraiiggintly more biased than the others, it
might still warrant significant weight. To illustie these points, consider the following

analysis. The usual criterion in selecting annestor or combination is minimising the Mean

Squared Error (MSE) of the estimate (Ferguson, 19Gige 11). Letting'lcdenote an
estimator and the true value of the parameter being estimatelMSE of the estimator is

as follows:
~ 2
MSE = E|T —T]

= ET —E(T) +E(T) —T]2

=eff - +[e) -1 (1)

® The MSE is the average over the squared differebesgeen the estimated value and the true value.
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where the first term in the last equation is thearae of the estimator and the second term is
the square of the bias. Now, suppose that therdvew estimators. Lettings denote the
weight on the first estimator, this weight should ¢hosen to minimise the MSE of the
weighted-average estimator:

MSE = E[wf1 +(L-WT, ‘T]Z
= E[W('I:l -T)+ @-w)(T, —T)]2
= WZE[T; —T]2 +(1-w)? E[‘fz —T]2 +2w(L-wW)Cov(T,,T,)

= W2MSE, + (1- w)?MSE, + 2w(L - w)Cov(T,,T,) 2

where Cov(T,,T,) is the covariance between the two estimatoffie MSE is minimized

with the following choice oiv:

e MSE, -Cov(T, T,)
MSE, + MSE, — 2Cov(T,,T,)

3)

Turning now to the two estimators under consideration in tegept situation, which are the
BVAL and the RBA, suppose that each of them are unbiased ahdheae a standard
deviation of 1%. Over the period since the two indexes have lgs@h continuously in
existence (February 2011 to July 2014), the estimated correlatiobdess 0.94. Using

equation (1), both estimators have a MSE@Ff. Using equation (3), the MSE of a

combined estimator is minimised with equal weight on the éstomators. Using equation

(2), the resulting MSE is0098. So, the MSE is reduced by only 3% by optimally
combining the two estimators. However, consideration of thgeloperiod for which both
the BFV (another Bloomberg series) and RBA have each continuoasly ib existence
(January 2005 to April 2014) reveals that there were periods iohvthey were almost
identical (January 2005 to June 2008, with an estimated corret#ti99) and periods when
they were quite different (July 2008 to January 2012, witesdsimated correlation of -0.31).
This suggests that the BVAL and RBA indexes might alsmmatesfuture point experience
much lower correlation than they have to date, and this strengtier@ggument for using

both series. For example, if the correlation were as low as zertheustandard deviations
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were equal, the optimal weights from equation (3) would séillegual but the MSE from

equation (2) would now be 50% less than that from usingamdyof the two estimators.

Suppose now that one of the estimators were considered to be bhardally, one could
not specify the degree of bias to a high degree of precidlenertheless, one could consider
the implications of a range of possible values for that bias. Fongle, suppose the bias in
that estimator was considered to be as much as its standard devigtibis upper limit, and
continuing to assume a correlation of zero, the optimal weiglth@biased estimator would
now be 0.33 following equation (3), and the MSE would the34% less than that from sole
use of the unbiased estimator. As the bias goes to zero, theoMBE& combined estimator
falls to 50% of that from sole use of the unbiased estimatorev@a, with significant bias in
one estimator, it may still warrant significant weight in agh&d-average estimator and the
combined estimator would have an MSE that was significantlythessthe better of the two

individual estimators.

Equation (3) does not imply that the weights on the twonadtirs would be equal; such a
result would only arise if both estimators were unbiased ancetaal standard deviations.
Naturally, there is no reliable basis for estimating the bias iartdere were, one would
simply adjust the estimator accordingly and therefore the biakivbeuremoved. However,
the time-series of observations for the BVAL and the RBA allowoust least estimate the
standard deviation for each estimator. Over the period sincesbats have continuously
operated, the standard deviations of the time-series observatidhe feeven-year term are
0.89 for the BVAL and 0.76 for the RBA. For each series, sdnl@time-series variation
is variation over time in the ‘true’ cost of debt and is therefore iraglewo the standard
deviation of the estimator (the standard deviation of the lligton from which today’s
estimate is drawn). However, whatever this time-series variatitheitrue cost of debt is, it
will be common to both series. Thus, since the BVAL hghkdr time-series variation than
the RBA, the estimated standard deviation of the BVAL estimailbba/greater than that of
the RBA estimator. However, the difference here is not substan@ainsequently, one
should act as if the standard deviations of the two estimarersqual. So, following
equation (3) with the common standard deviataend no bias, the optimal weight on each
estimator is 50% regardless of the correlation coeffigient
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In summary, since neither the BVAL nor the RBA index is cleadperior to the other, |
recommend that a combined estimator be used. Furthermore, sincentizedstdeviations of
the two estimators are similar and it is not possible to ffydnases, | recommend that the
two indexes be equally weighted. This will lower the MSEhef éstimator relative to using

only one of the indexes, and significantly so if the correldtietveen the two indexes is low.

2.3 Contrary Views
NERA (2014, section 4.3) raises points (1), (2), (7), and (1@)cancludes in favour of the
RBA index. However, the failure to discuss the other poihtdistinction between the two

series, as detailed in the previous section, undercuts the mEERA’s conclusion.

NERA (2014, page 13) also argues in respect of point (2) ieadxtrapolation required for
the BVAL cannot be undertaken automatically and therefore will redgateduire
subjective and contentious judgements. However, this clainotiscorrect. As will be
discussed in section 7, there are a number of extrapolation methbdsghire no judgement
in implementing them. So, whilst point (2) favours the RiB&ex, the advantage is not as

great as claimed by NERA.

NERA (2014, page 14) also argues that the RBA estimates are ‘eéldause there are no
grounds to suspect bias in its results, and this in tutawslfrom its ‘Code of Conduct'.
However, even without bias, estimates will be unreliable if Hreydrawn from a distribution
with a high standard deviation. Furthermore, the RBA inddues for ten-year bonds are
biased at the very least because the weightings given to bheadsfor this purpose do not
have a weighted-average tenor equal to ten years and this pewaniscknowledged by the
RBA (Arsov et al, 2013, page 10). In fact, across the entire penashich the RBA series
is presented (from January 2005), the average tenor of the bonds @sed the index value
for ten years is 8.7 years and has been as low as 6.11 yeargy(ist 2005Y. Furthermore,
as discussed earlier, the RBA index values are likely to be biased debayssignificantly

overweight foreign currency bonds, especially for ten years.

° This data is from column AK of Table F3 on the RBAvebsite.
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NERA (2014, page 18) also argues that the RBA series appeareddmpbetter than the
BFV series during the GFC. However, whatever the merits of thimcthe alleged failings
of the BFV are irrelevant to the current choice, which involves the IBYAd RBA rather

than the BFV and the RBA. It might be argued that, sinceB¥&L is highly correlated

with the BFV in the common period of existence (0.92), the BWA&uld inherit the

deficiencies in the BFV. However, the RBA is similarly highlyretated with the BFV

(0.90) and therefore it could not be argued that the BFV waollerit the deficiencies in the
BVAL whilst the RBA was free of them.

CEG (2014, section 3.1) favours the RBA index purely on theslihat it provided more
plausible results than the BVAL and BFV over the period sinee GIFC commenced.
However CEG'’s failure to discuss any of the points raised inrbdqus section undercuts
the merit in this conclusion. Furthermore, since the choice fabm\ER is between the
RBA and the BVAL, the historical performance of the BFV is irreleva@EG offer only
two comments that are relevant to a comparison of the RBA andhk Bidexes. Firstly,
CEG (2014, para 143) argues that the BVAL curve is more erratils, larnge single day
changes in yields. However, the RBA is only reported for thedgtof each month rather
than daily and therefore no such comparison of the day-to-datiliglof the two indexes is
possible. Secondly, CEG (2014, para 144) argues that the DR fell from a peak of
3.44% in December 2011 to 2.98% in June/July 2012 wthiése was considerable turmoil
in financial markets, and therefore that the behavior of the BVAL wpkimible. However
the only points in time at which a comparison can be performednatieedast day of each
month, and therefore the comparison should involve 31 Decenfiddr &hd 31 July 2012.
Furthermore, there is no BVAL ten-year curve and the comparismridskthen be with the
seven-year curved. Consistent with CEG’s Figure 9, the DRPs are determinedivelto
the CGS and, consistent with using seven-year values for tAeaR&the BVAL, the CGS is
for a seven-year bond. The results are shown in Table 1 beloti. tiee RBA DRP and the
BVAL DRP fall over this period (by 0.37% and 0.69% respectivelist CEG thinks they
should have risen. The only reasonable conclusion to draw fienstthat CEG’s views do

not accord with the market.

19 CEG extrapolate the seven-year BVAL out to terryead therefore any deficiencies in the resultamgyear
series might be due to CEG'’s extrapolation rathenthe BVAL series.
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Table 1: DRPs in the First Half of 2012

Date RBA BVAL CGS RBA-DRP BVAL-DRP
31 December 2011 7.44 6.84 3.44 4.00 3.40
31 July 2012 6.43 5.51 2.80 3.63 2.71

ActewAGL (2014, section 10.6.5) favours the RBA index over BMAL index on the
grounds that the RBA methodology is more transparent, than-getar cost of debt is
provided, that it is available over a much larger fraction of the requistdrical period of
ten years, that it has behaved more as one would expect over thenlagears, and
notwithstanding its availability at only monthly ratheamhdaily intervals (which would have
no material effect upon a ten-year trailing average). In respect tasthpoint, and as noted
earlier, this is only clearly true once the ten-year transitional peasgassed. In respect of
the claims concerning how it has behaved over the last ten yearsyA&ziterepeats the
points made by CEG (2014, section 3.1) and these have beensaddnesthe previous
paragraph. In respect of the historical availability issue, andtad earlier, this is irrelevant
in view of the AER’s decision to avoid the use of historicaddh respect of the other two
points, these are both valid but they represent only twihefeleven points of difference
examined in section 2.1 above. ActewAGL’s failure to consider thercseven points

undercuts the merit of their conclusion.

Directlink (2014, Attachment 6.1) favours the RBA index over theABVhdex because the
former incorporates foreign-currency bonds and these are part of the fmaoicithe
benchmark efficient entity. However, there are a number of disadvantageddiog do as
discussed in section 2.1. Furthermore, this point of disbin between the two indexes is
only one of the eleven points raised in section 2.1 and Direstliakure to consider the
other ten points undercuts the merit of their conclu$ton.

Jemena (2014, section 5.3.2) argues that the AER should cbetseen the available
indexes according to which offers a better fit to the available dafia€daen accordance with

M Directlink refers to some of these additional peibut only in the course of citing the AER and dwrt al
(2013). They express no view on these points.
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criteria proposed by Jemena). However, such an approach sacrifices thgaMSEom a

combined estimator.

In summary, the arguments presented by NERA, CEG, ActewABd, Directlink do not
support their preference for the RBA index, and the approach propgskzmena sacrifices

the MSE gains from a combined estimator.

3. TheEfficient Financing Mix

Australian corporates draw debt financing from three primary sourcesbimaa borrowing,
local bond issues, and foreign bond issues. Amongst Aastragulated energy businesses,
PwC (2013, pp. 18-19) estimates the 2012 proportions at»@apmately 25%, 50% and 25%
respectively. The explanations for this mix are threefold. Firstyrowing from a variety
of sources gives the firm protection against the possifitiunding from one source not
being available at the desired time. Naturally, if a firm were depéngem only one source
and that source ceased to provide it, the firm would seek altanative source but the lack
of a history of borrowing from the new source would be an impedimg&acondly, the level
of bank borrowing is much more easily adjusted in the face of-tdron fluctuations in the
firm’s demand for debt, and therefore some level of it is desirableitwémer features of it
are disadvantageous (such as the shorter term for which it is aspilaiitirdly, at present
only foreign bonds can provide very long-term debt finance, whichmizes refinancing

risk, and therefore might be desired even if other features of suctvelebtindesirabl&

Over time, the relative rates charged by these three sources (forntketeyan and after
converting foreign-currency bonds into AUD using a currency swapyary and therefore
will affect the optimal weights in the inverse direction. For eXampthe cost of debt were
7% from all three sources, the optimal weights might be 2@k lnebt, 50% local bonds,
and 30% foreign bonds. If the cost of foreign debt rose totB&opptimal weights might
then be 20%, 60%, and 20% respectively. Different firms mighe ll#fterent views on the
optimal mix, which trades off cost against flexibility (in tba&se of bank debt), the term for

which the debt is available, and the protection that comes frotipiaidources.

2pwC (2013, pp. 17-18) estimates that the Ausmaliearket provides bonds with maturities up to 1&rye
whilst the US market does so up to 30 years.
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In using a cost of debt index that is based upon bondbseaRBA and BVAL indexes are,
bank debt is excluded and this raises the question of whethen ltreesallowed cost of debt
might arise. For example, if bank debt were less expensive f@athe term, the allowed
cost of debt would be overstated as a result of excluding aweMer the very reason for
excluding bank debt in the assessment of the allowed cost of(thebtack of secondary
market data) also precludes a formal assessment of this potential coReghermore, since
bank debt constitutes only about 25% of the debt of regufated, this low weighting
mitigates any bias arising from its omission from the RBA aWéBindexes.

In addition, if the AER were to use the BVAL index only oreege over the RBA and
BVAL indexes, the fact that the BVAL index does not include fgmecurrency bonds
implies that foreign currency bonds will be underweighted argl rises the question of
whether bias in the allowed cost of debt might arise. For exarhfdegign currency debt is
currently more expensive, the allowed cost of debt from the BVAIL be too low.
However, in respect of primary market data, | understand from giscisswith corporate
treasury staff that the rate differential between local bonds and otheeistical foreign
denominated bonds fluctuates considerably over time, with the diffdregpically up to 1%
(after the currency swap). The source of this is in the DRRceSi comprises allowances
for expected default losses, the illiquidity of the bonds relativgavernment bonds, and
systematic risk, the DRPs paid by a given Australian borrower at a given timeefot with
the same term and other conditions may differ between local and faxgigmcy borrowing
because local and foreign lender perceptions of the default risk sifalian firms may be
different, premiums for the relative illiquidity of the bonds ndiffer across markets, and the
premiums for systematic risk are likely to be differthtThe first two of these factors will

change over time. Thus, even if foreign debt were currently matemalig expensive than

13 Elton et al (2001) conclude that most of the DRBdmpensation for systematic risk whilst Dick-Nési et al
(2012, Table 5) conclude that about 25% of the RFA to BBB bonds was due to illiquidity in the st
2007-2009.

1 In respect of systematic risk, financial instioms in (say) the US who lend to Australian rathemt US
companies are akin to US investors who buy Austnatather than US equities. In both cases, withenfiect
integration of markets, the imperfect correlatiostvieen the Australian and US markets implies that t
Australian investments exert a lower impact tharthfer US investments upon the risk of the assetently
held by these US investors. For example, if theedation is zero, the systematic risk incurredabyS lender

to an Australian company will be zero whereas thatrred by the same lender to a US company will be
positive. Furthermore, in respect of lending, emaild expect the benefits to be shared with thedvesrs in

the form of a lower DRP than they would pay on Idz@rowing so as to encourage borrowers to seskdgn
loans. These effects may or may not persist #fieissue date because the interest rate datarnsfibim the
secondary market and secondary market buyers manapmot be from the same market.
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otherwise identical local debt, the average differential over timedameilless significant (or

even zero) and therefore the bias problem less significant (or even edid)inat

In addition, even if the AER used only the RBA index, theghting on foreign bonds in that
index will not reflect the current optimal weights but the optimeights at the earlier times
that these existing bonds were issued and the extent to wkidathple of bonds appearing
in the RBA index reflects the entire population of existing Ison@onsequently, even if the
AER used only the RBA index, there may still be bias imeging the current cost of debt.
For example, the current optimal weights may be 25% foreign curbemgs and 75% local

currency bonds but the proportions of existing bonds that atresé two types may be 40%
and 60% respectively (because the cost of foreign currency debvedatthat of local

currency is higher today than at the times that these existindsbwere issued), and the
subset appearing in the RBA index may be 50% each. NevertHeleig reasons given in

the previous paragraph, the average bias tends to zero over time.

In summary, the efficient financing mix for Australian corporatesolves bank debt,
Australian currency bonds and foreign currency bonds so as tpataitiefinancing risk and
benefit from the flexibility of bank debt. The optimal weight#l wary over time, in inverse
relation to their costs. In using a cost of debt index thaased upon bonds, as the RBA and
BVAL indexes are, bank debt is excluded and this raises the que$tiwhether bias in the
allowed cost of debt might arise. However the very reason for ergllink debt in the
assessment of the allowed cost of debt (the lack of secondary rdat&gtalso precludes a
formal assessment of this potential concern. Furthermore, since eanhkahstitutes only
about 25% of the debt of regulated firms, this low weightmtigates any bias arising from
its omission from the RBA and BVAL indexes. In additioghthe AER were to use the
BVAL index only or average over the RBA and BVAL indexes,fdat that the BVAL index
does not include foreign bonds implies that foreign bondkheilunderweighted and this
raises the question of whether bias in the allowed cost of debt arige. However, whilst
there are good grounds to believe that the cost of local currendg b@es vary from that of
otherwise identical foreign currency bonds, after the currency swapnieeit the foreign-
currency bonds to AUD, there are no grounds to believe that tharsyistematically higher
rate on one or the other. Thus, the omission of foreign curtamays from the BVAL index
should not lead to it systematically over or understating tis¢ @abdebt of the efficient

benchmark entity. In addition, even if the AER used only tBA ihdex, the weights on
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local and foreign currency bonds within that index may be fsgnitly different to that of
bonds in general and these in turn to the currently optimalht&gignd this too would

introduce bias but again the effect would not be systematic over ti

4. Credit Ratings

4.1 The Appropriate Credit Rating for the Benchmark Entity

The AER favours a credit rating of BBB+ for pure-play regulated eneetpyyorks (gas and

electricity transmission and distribution) operating within Aalg&a over the period 2002-

2013, consistent with the median of the ratings assigndwet@3 comparator firms selected
by the AER (2013, pp. 153-154). However, the AER doesuqmtlg the underlying ratings

for the individual firms used as comparators, or the medians fontlineadual years (apart

from 2013, for which the median is claimed to be BBB).

CEG (2014, Appendix B) do report the ratings for the individinads and, using the same
weighting scheme used by the AER to average across different agdds, derive the
median rating for each of the years 2002-1013. They find thah#ugan rating falls from
BBB+ to BBB in 2009 (presumably in response to the GF@) leas remained there since.
Consequently they favour a median credit rating at the presentotiBi#B. By contrast, the
AER (2013, page 154) argues that the number of firms in tHisstry is limited, averaging
over a historical period improves the reliability of the estimatd,adrieast five years would
be appropriate (in fact, data from 2002-2013 are used) consistenthgithapproach to
estimating the equity beta. However the optimal historical gesieer which to draw upon
data to estimate an industry-level parameter will depend upon treasiageviation of the
annual estimation errors at the level of the individual firm. espect of beta, estimates for
an individual firm using one year of data have very high stanelaads, and even betas for
large portfolios of comparable firms estimated with the use of five ydadata still have
significant standard errors; this supports the use of more taaydars of data in estimating
industry betas. However, inspection of CEG (2014, Table 1@gale\that the ratings at the
individual firm level are very stable over time and the principal casr{tm 2007/2008 for
three firms and in 2013 for SP Ausnet Group and SPIAA) hayldyhplausible explanations
(the GFC for the first three cases and the loss of majority owndrghgingapore Power in
the last two cases). This suggests that the ratings are estimatédmore accurately than
equity betas, and therefore that the optimal period of historicaltdaise is much less than

for equity betas, i.e., the use of ratings data from only the reasttshields the estimate
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from past conditions that no longer prevail (avoidance of bias)swthie lost benefits of
averaging over a longer period (washing out estimation errors) ammahii However, the
accuracy of ratings does not imply that they are error-free, bedaexgentll reflect some
firm-specific features that are irrelevant to the benchmark firm. If a suffigieme number
of firms were available, averaging over the very recent ratinghesiet firms will largely
wash-out such effects. However the number of firms is verytelimand therefore also
averaging results over a significant historical period may fsgmitly contribute to
mitigating these firm-specific events (providing that they doatfhict the firms over a long
period). Thus, there are pros and cons from significant averagingimeer Taking account
of all this, my judgement is that the optimal historical petiodise is less than five years.
Using the data presented in CEG (2014, Table 13), this poiras industry credit rating of
BBB consistent with CEG’s conclusion.

CEG (2014, Appendix B) also argue that three of the 13 firrad by the AER are part of
the same corporate group (Citipower, Powercor, and ETSA), that hloeydsbe treated as a
single observation, and that doing so would produce a medi8nr&ihg in many of the pre-
GFC years as well as subsequently. This argument for usiggona observation across
these three firms is reasonable. However, the same argument wplyldcaPUET, Energy
Partnership (wholly owned by DUET) and DBNGP (80% owned byEDU If both
contractions in the set of observations were undertaken, then @6ls 14 would be as
shown in Table 2 below (up to and including 2013). Aagparent, these two steps do not
materially change the picture; the median rating shown in thedasof Table 2 fell from 3
(BBB+) to 2 (BBB) in 2009 and has remained there up to anddirgy 2013.

A more important issue is that five firms have experienced ratiaggds since CEG’s data
was presented, all but one of which involves an upgrade. Mas gse to the results in the
last column of Table 2, and the median is now BBB+. Givgrearlier view that one does
not need to engage in much historical averaging, this ptoné industry credit rating of
BBB to BBB+ at the present time.

5t is possible that rating agencies delay changatings until the case for doing so is very stroagd
therefore the stability in ratings over time ispaisous indicator of accuracy in estimation. Hoesethe ratings
changes in 2007 and 2008 shown in CEG (2014, Thblevere presumably in response to the GFC and this
suggests that rating agencies do not delay chdogesveral years.
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Table 2: Credit Rating Values for Regulated Energy NSPs

2003 04 05 06 O7 08 09 10 11 12 13 14

APT 2 2 2 2

2

ATCO 2 2 2 4
DUET Group 1 1 1 1 1 1 1 1 1 1 1 1
Electranet 3 3 3 3 3 3 2 2 2 2 2 2
Envestra 2 2 2 1 1 1 1 1 1 1 2 3
SP Ausnet 5 5 5 5 5 4 4 4 4 4 3 4
SPIAA 4 4 4 4 4 2 3
Citipower Grp 4 4 4 4 4 4 4 4 4 4 4 4
United 2

Median 25 3 3 3 3 35 2 2 2 2 2 3

A further issue arises from the AER’s definition of the benchmarkyeas a ‘pure-play’.

This raises the related question of whether firms with parents wieahkigher credit rating
have experienced a rating boost from that association, and therefate sbaleleted on the
grounds that their credit rating has been affected by the unrelateitiexct¥ their parent. If
this were done, it would lead to the deletion of ATCO Austr@ianed by ATCO Group,
with an A rating), Electranet (41% owned by State Grid Corp oh&fwith an AA- rating),

Envestra (owned by CKI Group, with an A rating), SP Ausnetu@rnajority owned by

SPI, with an A+ rating), SPI Australia (owned by SPI, watih A+ rating), and Citipower
(majority owned by CKI, with an A rating). Doing so woudéve only two firms (APT and
DUET), and these are predominantly involved in only gas. Hsawing aside the lack of
significant electricity operations by these firms, two firms are insefit to enable one to

form a conclusion about the credit rating of Australian energy mktiusinesses in general.

A further issue concerns the period for which the credit ratingespi Since it is intended
to apply to the entire regulatory cycle of five years, then ias sufficient to judge the

appropriate credit rating at the beginning of the cycle; it sfeed necessary to form a
judgement about the average value over the next five years. dm tite current value must

be coupled with an assessment about its future direction. Ta&ogint of the time series of
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median ratings shown in the last row of Table 2, the current rafii8B8B to BBB+ could

reasonably be viewed as a good predictor for the next five years.

Table 3: Median Credit Ratings for Gas and Electricity Businesses

2007 20082009 2010 2011 2012 2013 2014

Electricity (2) 3.5 3.5 3 3 3 3 3 3
Gas (4) 1 1 1 1 15 15 2 2.5
Gas (2) 15 15 2 3.5

A further issue concerns whether to apply the same rating to ahelssss within the
regulated energy network sector. Jemena (2014, section 3) argtegashdistribution
businesses are subject to greater risks than other energy netwirksbas. They classify
businesses into electricity, gas, and mixed and claim that themeading for the electricity
businesses is A- whilst the others are BBB. However their asalggis not pool companies
that are part of the same corporate group. Doing so from 280&rds leaves only
Citipower Group and Electranet amongst electricity businesses, @gdAGCO, APT,
DUET Group, and Envestra amongst the gas businesses. Funbepboib APT and DUET
whilst predominantly involved in gas have some electricity asaetl therefore might be
excluded from the gas set, leaving only two electricity business®$swo gas ones. Drawing
upon the data in Table 2, the median results for each of thessetevérom 2007 onwards is
as shown in Table ¥. Taking account of the fact that there are only two electricity firms,
and 2-4 gas firms, | cannot confidently conclude that there is iffieyetice between the two

subsets at the present time. Accordingly, my assessment of theratiedj is limited to the

1)), B P
» i) »li

entire energy network sector. As indicated above, this is B + both at the present

time and as an estimate for the next five years.

In summary, | do not think that one can differentiate betweengds and electricity
businesses at the present time and | therefore favour a credit ratithgp fentire sector of

BBB to BBB+ both at the present time and as an estimate oveexhéve years.

1% The results for the two gas firms are shown oroyf2011, because there was only data for onefiiar to
that point.
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4.2 The Relationship Between Costs of Debt and Credit Ratings

The AER seeks to estimate the cost of debt for the benchmark entiigstospecifying a
credit rating. Implicit in doing so is a belief that theseai close correspondence between
costs of debt and credit ratings. However there are considerable variatithe DRPs (or
equivalently the costs of debt) for bonds of the same credit ratidgéam to maturity). For
example, CEG (2012, Figure 1) shows a spread in the Bloomi®Rg Dn two-year BBB+
bonds from 1.6% to 3.4%. In addition, CEG (2012, FigRyeshows a spread in the
Bloomberg DRPs on six-year BBB bonds from 2.8% to 5-2%ior is this variation limited
to Bloomberg data. For example, CEG (ibid, Figure 2) shemwgread in the UBS DRPs on
one-year A- bonds from 1% to 4%, on six-year A- bonds frémmt@ 4%, and on fifteen-year
A- bonds from 3.3% to 5.8%. Even more spectacularly, CEGQu(€ify1) shows a spread in
the DRPs on pooled UBS and Bloomberg data on ten-year BB8shesued by Australian
firms from 7% to 14.5%. Chairmont Consulting (2012, Graplprovides another dramatic
example of this kind, in the form of yields on 18.11.2011afgange of AAA rated public-
sector entities that issued debt in the Australian market;i¢hgsyrange from 3% to 7% at a
five year term to maturity. Thus, in using any curve thattisdito data of a particular credit

rating and at a particular term to maturity, one is averaging oger Variation in DRPs.

Many of the sources of this variation are quite well understood; ¢ubi@i®s depend not
simply on credit rating (which is an estimate of default risk bageuh past information, at
least in the case of S&P) and term to maturity but a host of otherdabiat affect the DRP
but not the current credit ratirt§. One of these is liquidity, which lowers a bond’s yield but
does not affect its credit rating. Another is callability, ethiraises a bond’s yield to
compensate the bondholder for the bond issuer’s right to callotin tlut may not affect its
credit rating. Another is a conversion option, which lowers allsoyield to compensate the
issuer for the bond holder’s right to convert the bond but nmyaffect its credit rating.
Another is the expected loss rate in the event of default, whighréoa bond’s yield in

" The terms to maturity of these bonds range fromt6.7.5 years with the DRP monotonically decregsin
whilst the BFVC is upward sloping. Consequentiyhée terms to maturity had matched more closély,DRP
range would have been even greater.

18 S&P credit ratings are measures of default risd do not also take account of the expected loss to
bondholders in the event of default except for lsobelow BBB (REU, 2014, page 23). By contrast, ids
allow for both considerations in their credit rggn(Moody's, 2014, page 4). Since the RBA usey Q&P
ratings, and BVAL uses an average over the ratofgany two of S&P/Moody’s/Fitch, or S&P, or Moody’s
most of the credit ratings used here will be thals8&P. So, the analysis here is premised on this.
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compensation but does not affect its S&P credit rating. Anotheneie differences in
opinion between the market and the rating agencies about thef ridfault, and this can
extend to entire industries. Lastly, markets react more quickhewo developments than
rating agencies and therefore bonds may have unusually higiv @R#s relative to other
bonds of the same rating until the rating is changed. Chair@amsulting (2012, Graph 2)
again provides a particularly pointed example of this point,luwg GE Capital whose DRP
rose from 0.8% to 5.0% over the two year period preceding a rdowggrade in March
20009.

The implications of all this for the AER’s process is clear. Agsbrthe energy network
businesses that the AER regulates, if the liquidity of theidbpmcidence of call options,
incidence of conversion options, or expected loss rates in the dvdefaalt are not typical
of bonds within the BVAL and RBA samples with the same tnmedings, their cost of debt
will diverge from that of these comparator bonds with the sameét catthg. Consequently,
an allowed cost of debt for these energy network businesses theged upon the average
cost of debt of a comparator group of bonds will be biased. Aaumts warrant mention.
Firstly, bonds within the RBA and (especially) BVAL sample d$etge higher than normal
liquidity (because liquidity is one of the selection criteriabwth indexes), and therefore
lower than normal DRPs, and this would exert a downward biestimating the cost of debt
for the energy network businesses. Secondly, and in relatiopéatexl loss rates in default,
defaults can occur for a variety of reasons including collapse oamtror the product or
service supplied by the entire industry, or collapse in the deroarttie product or service
supplied by the particular firm due to the higher output qualit the lower costs of its
competitors. In such cases, the business will have no valme@aisig concern and the loss
rate to debt holders will depend upon the liquidation valuehefindividual assets, which
could be very low. These scenarios are much less relevant toviitmsegulated energy
network businesses; in the event of them defaulting on theiradigiations, the regulated
businesses are still likely to be viable and their value asiggconcern undiminished.
Consequently, the firm’s bond holders would be likely to expee lower than normal
expected loss rates in the event of a default. Consistent vgfhPthC (2013, pp. 11-12) find
that the yields on the ten-year BBB bonds of US utilities &3¢% less on average than for
BBB bonds in general over the period since 1991.
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To explore this issue further, lptdenote the probability of a firm defaulting over the next
(and final) year of its lifeL the loss rate for bondholders in the event of defaulhe
expected rate of return, akdhe promised yield to maturity. The value now of a bondbfier
of promised payoff is then as follows:

_ % _p@-L)+@2-p)
1+k 1+d

Solving this yields

_ 1+d
1-Lp

k

Thus, the loss rate in the event of a default isngsortant as the default probability in
determining the promised yield on a bond, i.e.,ldiog the loss rate would have the same
effect as doubling the default probability. Thasy feature of a firm that significantly
affects the loss rate suffered by its bond holdeitke event of a default would significantly

affect that part of its cost of debt that is congagion for expected default losses.

In summary, credit ratings do not fully reflect tbast of debt because they do not reflect the
liquidity, presence of call options, presence afivarsion options, and (in respect of S&P)
expected loss rates for bonds. Furthermore, thed$oof regulated energy network
businesses would have lower average liquidity ttenbonds in the BVAL and RBA sets,
and are also likely to have lower than normal etgubtoss rates for bondholders in the event
of default. The first point would lead to the BVAIr RBA indexes underestimating the cost
of debt for regulated energy network businesse$ Wit same credit ratings whilst the
second point would lead to an overestimate. Theffiect of these two points is not known.

4.3 Application of the RBA/BVAL BBB Indexes to Regulated NSPs

Section 4.1 argues that the appropriate credingdtr regulated energy network businesses
is BBB to BBB+, both at the present time and over mext five years. In addition, section
4.2 argues the bonds of regulated energy netwosknbsses would have lower average
liquidity than the bonds in the BVAL and RBA setsid are also likely to have lower than
normal expected loss rates for bondholders in Wleateof default. The first point would lead
to the BVAL or RBA indexes underestimating the cofltlebt for regulated energy network
businesses with the same credit ratings whilssdm®nd point would lead to an overestimate.
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The net effect of these two points is not knowrd drerefore one would have to act as if this
net effect is zero. So, because the appropriaditcrating for regulated energy network
businesses is BBB to BBB+ rather than BBB, the afsthe BVAL or RBA indexes for the

broad BBB group is likely to overestimate the coktdebt for regulated energy network

businesses.

5. Bond Selection Criteria

The BVAL and RBA indexes use different criteria feelecting bonds. As discussed in
section 2, these are as follows:

(1) The BVAL sample of bonds is limited to those withmanimum pricing quality
(liquidity measure), at least two months to mayrand bond issues of at least
$10m whilst the RBA sample is limited to bond issoé at least $100m and at least
one year to maturity.

(2) The BVAL sample does not exclude financial corpiora whilst the RBA'’s does.

(3) The BVAL sample is limited to unsecured bonds vihite RBA’s sample includes
both secured and unsecured bonds.

(4) The BVAL sample includes bonds rated by either S%R1oody’s, whilst the RBA
sample is limited only to bonds rated by S&P owuess by a firm with an S&P
rating.

(5) The BVAL sample is limited to AUD denominated bonakilst the RBA sample
also includes USD and Euro denominated bonds.

(6) The BVAL sample excludes bonds with call, put andwersion options, whilst the
RBA sample does not exclude them.

The difference in criteria raises the question bether this would lead to a significant and
systematically different result. In respect ofrofl), and as discussed in section 2.1, the
liquidity of bonds in the BVAL set is likely to b@gher than in the RBA set and this has two
effects. Firstly, illiquid bonds typically do nbave recent trades and therefore the estimated
yield to maturity is more likely to be in error;ishcould be in either direction and is therefore
not systematic. Secondly, when more illiquid boddstrade, the yield will be higher than
otherwise to reflect the illiquidity of the bondidathis will exert a systematic upward effect
on the RBA index but it is not possible to deterenthe scale of this effect. Since most
corporate bonds are highly illiquid, the RBA indexikely to be more representative of the

typical corporate bond. The BVAL index is prefefia respect of the first point whilst the
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RBA is preferred in respect of the second. Inisiaal terms, the trade-off is between
standard deviation and bias. The preferred indexlavbe that of lower MSE (Mean Squared

Error) but it is not possible to express a prefeeeon this.

In respect of point (2), there are no a priori grdsito expect a difference in yields between
financial and non-financial corporations (for aeajivcredit rating and term to maturity) and,
as discussed in section 2.1, the Australian engdieeidence is unclear. Furthermore, even if
financial corporations do have different costs ebtdat the same credit level and term to
maturity, the resulting expansion in the samples gi@and therefore possible reduction in
standard deviation) from including them might comgege for the bias from including them.
Again, the preferred index would be that of loweSE® but it is not possible to express a

preference on this.

In respect of point (3), and again as discusseskation 2.1, the omission of secured bonds
from the BVAL sample will systematically raise itadex value but the point is not
significant at the present time due to the paugitthese bonds. In respect of point (4), and
as discussed in section 2.1, the effect is unlikelpe significant and even less likely to be
systematic. In respect of point (5), | do not hawerent data on the differential between
local and foreign currency bonds. However, theeero a priori grounds to expect that any
differential would be systematic. Consistent wiitis, the empirical evidence discussed in
section 2.1 suggests that the differential haddlted over time (from positive to negative).
Finally, in respect of point (6), and as discusseskction 2.1, the omission of callable bonds
lowers the index value whilst the omission of catilée bonds would raise it but only if no
adjustments are made. Any adjustments that aree raeal likely to be imperfect to some
degree but this only adds noise rather than amie effect. Since the proportion of bonds
in the RBA index with embedded options (other tmaake-whole call options, for which
there is minimal effect) is very small at the praseme, the effect on the index would be

minimal even without adjustments and even mord 8@re were adjustments.

In summary, none of these effects are clearly bahificant and systematic. It is likely that
the bonds in the RBA index have on average infdigoidity than those in the BVAL index,
and this will exert a systematic upward effect ba RBA index, but it is not possible to
determine whether this is significant. In addititimle presence of foreign currency bonds in

the RBA index may have exerted a significant imggtcsome points in the past. Over the
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period since both indexes have been continuousyadble (since February 2011), the BVAL
index initially exceeded the RBA index by 0.44% lkhe situation quickly reversed and the
RBA index has exceeded the BVAL since then by betw&07% and 0.97% with an average
of 0.50%'° The most likely cause of this substantial flutiis the inclusion of foreign-

currency bonds in the RBA index. Finally, on theegtion of which index better reflects the
cost of debt for the efficient benchmark entityerth is no clear winner. The inclusion of
secured bonds in the RBA index will generate resthlat better reflect the benchmark entity
(whether it has secured bonds or not). Howeveexmjuding bonds with embedded options,
the BVAL index better reflects the benchmark engityrich should be defined as not having
any such options because the regulatory processotailow for them, as discussed in

section 2.1).

6. Curve Fitting Methodology

Arsov et al (2013) provides considerable detaitlon curve fitting methodology adopted by
the RBA. By contrast, Bloomberg is much less foothing and the only clear point of
distinction is that the BVAL yields are par yieldilst the RBA yields are not (REU, 2014,
pp. 13-14). This issue has been examined in setib and it is argued there that par yield
results are more appropriate for the AER’s purpdses the BVAL is superior), that the
error from failing to use par yields would not eede0.06% when the slope of the spot yield
curve is typical, and that the error would not e€.24% when the slope of the spot yield
curve was at its greatest. These upper limits dvoualy arise if the RBA index estimated the
yield at a particular tenor using bonds with exteecoupon rates, and therefore are unlikely
to arise. In addition, the error from failing teeua par yield could be in either direction (too
low or too high). Thus, the differences betwees BYAL and RBA indexes in this respect
are neither material nor systematic. Finally, sitite BVAL index has exceeded the RBA
index by as much as 0.44%, and the RBA index hasesed the BVAL by as much as
0.97%, the par yield issue could have contributednast only a small part to these

differences.

¥ These calculations presume that the RBA and BVaies have been consistently annualized in the prese
of semi-annual or quarterly coupons. If thererisreconsistency, and it is not clear to me whethes is the
case, it would affect the results but not materialFor example, if the BVAL rates have been cdeédn this
way but the RBA rates have not been, then the Ri8ésrshould be raised by about 0.10% (3% semi-dgnua
converts to 6% annually using simple interest arf®% using compounding) and therefore the average
difference would fall from 0.50% to 0.40%.
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In summary, and in respect of curve fitting methody, the only clear point of distinction
between the BVAL and RBA indexes is that the BVAElgs are par yields whilst the RBA
yields are not. Par yields are more appropriatéhfe AER’s purposes but the differences are

neither material nor systematic.
7. CurveExtrapolation

Both the RBA and BVAL indexes require extension tuten years, the latter because the
longest tenor is only seven yedrand the former because the effective tenor forDR®
component of the ten-year term is generally leas tien years (and has averaged 8.7 years
since its inception). | therefore examine techagjtor extending the index values out to ten
years subject to these techniques involving theraatic application of a formula.

| start with the RBA. Although the index is a co$tdebt, it can be decomposed into a base
rate (CGS or swap rate) and a DRP relative to #se lvate, and doing so allows different
extension techniques to be applied to the two comapts. In respect of the DRP, the
required extension term is only 1.3 years (on ay&xaand this favours a simple extension
technique (because the downside to simplicity, twhgerror, is likely to be small). The
natural candidate is therefore linear extrapolatismg the effective tenors for both the
‘seven’ and ‘ten’ year values. Lettingddenote the effective tenor corresponding to 10
years, the estimate for the RBA ten year cost ot dethat for 1@ years plus the base rate

margin from 1@ to 10 years plus the DRP margin frome16 10 years as follows??

% The BVAL was available for terms up to seven yesrthe time the new regime came into effect (nfid4).
Since then, the seven year term has been termidatedo lack of data and the longest term is ctydive
years. However, the principles involved in extegdihe BVAL out to ten years are the same in bates.

% The cost of debt reported in Table F3 for ten yeésurin fact the base rate (swap rate) for tensypars the
DRP estimate for bonds around ten years, and the @Reach bond used in this estimate is its yietdohthe
(interpolated or extrapolated) swap rate for theeséderm. Thus, effectively, the cost of debt régebin Table
F3 is the estimated yield for &§ears net of the estimated swap rate foaz yé€ars, plus the swap rate for 10
years, and therefore encompasses the first threes ten the RHS of equation (4). The yield foej@ars can
be deduced from the rate reported in Table F3 lamd¢dntemporaneous swap rates far dd 10 years.

% To illustrate the possibility that extrapolatiomras can grow dramatically with the extrapolatiterm,
suppose that the DRP as a function of term to ritgtisrD = -0.0139T”2 + 0.333T, which implies DR&s5, 7,
8.7, and 10 years of 1.32%, 1.65%, 1.85%, and 1.8&pectively. Using the observed DRPs at 7 afd 8.
years, of 1.65% and 1.85% respectively, the estichatcrement in the DRP from 8.7 to 10 years iroetance
with equation (4) is 0.15% whilst the true incremisn0.09%. So, the extrapolation overestimatesDRP at
ten years by 0.06%. By contrast, if the observ&PB at 5 and 7 seven years had been used to estimat
DRP from 7 to 10 years, the extrapolation wouldresgémate the DRP at ten years by 0.20%. So, fifeg e
would be magnified three times by extrapolatingrdheee years rather than only 1.3 years.
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DRP (10e) - DRP (7€)
10e—-7e

RBA(L0) = RBA(10e) + Base (L0) - Base (10e) +[ }(10—106‘) (4)

In respect of the base rate, which could be thepsate or the CGS rate, the swap rate is only
available for a limited number of terms (includiinge, seven and ten years), and the average
tenors for the seven and ten year bonds (as repant@able F3) is 6.7 and 8.7 years
respectively. Consequently, when using the swagsyanterpolation (over 1.3 yrs, being 10
yrs less 8.7 yrs) is required to obtain the swa fiar Base(10e), which is both the third term
on the RHS of equation (4) and is implicitiiRP(10e)* By contrast, in the relevant future
period of six to ten years, the CGS maturity datesonly one year apart, and therefore the
desired maturity date on a bond would only diffemmi the nearest available one by three
months on average. So, the problem is less sexer using the CGS as the base rate, and |

therefore favour it. However, the difference incammes is trivial.

For example, for 31 July 2014, the RBA’s Table R&g 7e = 6.84 years, 10e = 8.64 years,
and costs of debt on the seven and ten year ban8sl®% and 5.51% respectively. In

addition, the five, seven, and ten year swap rat@w® Bloomberg on the same date are
3.28%, 3.569%, and 3.878% respectively, and intatipm gives rates for 6.84 years and
8.64 years of 3.546% and 3.738% respectively. ihhpdies that

RBA(7€) = 513% — Swap(7) + Swap (684) = 511% — 35696+ 3546% = 511%
RBA(LOe) = 551% — Swap (10) + Swap (864) = 551% — 38786 + 3738% = 537%

In addition, interpolating using the RBA’s Table@ivesCGY7e) = 3.23%CGY10e) =
3.41%, andCGS(10) = 3.53%** Therefore,DRP(7e) = 1.88% andRP(10e) = 1.96%.
Substitution into equation (4) then yields:

% Both interpolations have already been performe@lopmberg, and are reflected in the reported obslebt
and the reported DRP relative to the swap rateectisely, as shown in the RBA's Table F3.

4 The interpolation involves the bond with a greftesidual term to maturity below the target temd ahe
bond with the lowest residual term to maturity abdle target term. For example, a ten-year termaturity
from 31 July 2014 is 31 July 2024, and the boneslus the interpolation have maturity dates of 2&ilA2024
and 21 April 2025. So, the interpolation herenfymver three months (from April 2024 to July 2024

39



196% — 1.88%
864- 684

RBA(10) = 537% + 353% — 3.41%+[ }(10— 864) = 558%

So, starting with 5.37% for the cost of debt forediective tenor of 8.64 yrs, the CGS margin
for 10 over 8.64 year bonds adds 0.12%, and the BDRRin for 10 over 8.64 year bonds
adds a further 0.06% with the DRP margin requiertgapolation over 1.36 years whilst the
CGS margin involves (more accurate) interpolatisarano more than three months (because
observed vyields exist closer to the target dateBYy contrast, CEG (2014, section 3.5)
extrapolates the entire cost of debt from 8.640gdars and therefore fails to take account of

the ability to estimate the base component morarately through interpolation.

Alternatively, using the swap rate as the base theeRBA'’s reported yield on ten year debt
in Table F3 of 5.51% constitutes the first threeme on the RHS of equation (4), whilst
Table F3 also provideBRP(7e) = 1.56% andRP(10e) = 1.64%. Substitution of these
values into equation (3) then generates an estifoatbe ten-year cost of debt of 5.57%, and
this differs from the result above of 5.58% froningsthe CGS as the base rate by only
0.01%.

In respect of the BVAL, the base rate can be deitlt using observed rates or interpolation
as before. In respect of the DRP, linear extramolas no longer clearly favoured because
the extension period is now three years (from sdgeen years) rather than only 1.3 years.
It is therefore necessary to consider the meritwasfous extension techniques. Incenta
(2014) has considered various techniques for estim¢éhe increment in the DRP from seven
to ten years, and concludes that the best techmyaéves use of the QTC quarterly survey
data (ibid, section 1.1.2). The principal basistfos conclusion is that the best estimate of
the true DRP increment is that arising from the AERaired Bonds’ approach, and the
estimates generated using the QTC data produceer IBMSE than any other estimation
technigue examined (comprising linear extrapolatqplied to the BFV, use of the RBA
index, and the use of two Bloomberg US indexeshweler, since the root mean squared
error (RMSE) results are dependent upon the péaticuput data used and the true increment
in the DRP is not observable (it is merely proximdthe AER’s ‘Paired Bonds’ technique),
there is little to choose between the use of th&€ @pproach with an RMSE of 7.7 basis
points and the use of the RBA index with a RMSELla&f7 basis points (ibid, Table 1).

Furthermore, the RBA approach is much simpler tplé&ment, requiring only observations
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on the RBA index (which are publicly available) vghithe QTC approach would require
periodic rerunning of a regression model to utilibe additional QTC survey data that
becomes available as time passes. Furthermoreregmgssion model requires judgement
over whether to delete some outliers and theredoes not in this respect satisfy the AER’s
requirement for the extrapolation process to ingdhe “automatic application of a formula”
(see Terms of Reference, point 6). Furthermoretdhbts are biased against the RBA because
Incenta assumes that the seven and ten-year DRBdea@ by the RBA are in fact for those
periods and this is not the case as discussed abawckthe reported RBA values been
adjusted as described above, the performance oRB#e index may have been superfor.
The tests are further biased against the RBA imd®@ause the proxy for the true increment in
the DRP is the paired bonds technique and theserdyelocal currency bonds whilst the

RBA includes foreign-currency bonds.

Finally, the alleged superiority of the QTC appivanver the RBA approach (in RMSE

terms) lies in the lower standard deviation outWweig the higher bias (Incenta, 2014, Table
1). However, this analysis presumes that the éesin question involves a single estimate
of the DRP differential (for seven to ten yearsyl dhis is only the case if the estimate is
being made for the first year and only one RBA oketton per year is used. Otherwise,
multiple RBA estimates are used and, once theitranal period of ten years has passed,
there will be at least one RBA observation per yesad to form a ten-year trailing average.
So, the better test is not the RMSE from one eséirbat the RMSE from the trailing average
estimate. The greater number of individual estasatill not affect the bias in the estimate,
but it will reduce the standard deviation and thils favour the RBA approach over the QTC

approach. For example, suppose the trailing aeeraguires ten (equally-weighted) DRP
estimates and these are statistically independeatting SD denote the standard deviation
associated with one estimate, the standard deniatiothe trailing-average estimator will

then be

ig
V10

SD(TA) =

% Incenta uses RBA values for 6.8 and 8.7 yearsife@nage) to estimate the DRP increment from 7 tgekds.
This may lead to bias in the RBA estimates, andefoee adversely reflect on Incenta’s assessmetitcoRBA
index. However, if Incenta had corrected the RBAIngates to generate estimates for 7 and 10 y#ass,
potential bias would have been eliminated and thezethe performance of the RBA index may have been
better.
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Using theSD and bias results shown in Incenta (2014, Tabkerliheir preferred 2012-2013
analysis, the RMSE results for the RBA and QTC aagphes are now as follows:

RMSE (RBA) = \/(1.3)2 +(11—'(7))2 =39
RusE(QTC) = (@ey” + " =52

So, in RMSE terms, the RBA approach now has thetddMSE and is therefore superior.
These calculations assume that the estimates atistisally independent whereas positive
correlation is likely, and therefore the benefarfr the multiple observations shown above is
reduced. However, at the very least, this analysercuts Incenta’s claim that the QTC

approach has the lower RMSE.

In view of these points, the RBA approach is faeoufor estimating the DRP increment for
the BVAL from seven to ten years. Following equat{d), the estimate for the BVAL ten-

year cost of debt is as follows:

DRP (10e) - DRP (7€)
10e-7e

BVAL (10) = BVAL (7) + Base (L0) - Base(7) +[ }(10— 7 (5)

As with equation (4), the preferred base rate &s @GS rate but again the difference in
outcomes is minor. For example, consider 31 JOW42on whichBVAL(7) = 4.86%° In
addition, the RBA’'s Table F3 gives 10e = 8.64 yrsl&e = 6.84 yrs. In addition,
interpolating using the RBA’s Table F16 give&Y7) = 3.25% andCGS(10) = 3.53%. In
addition, DRP(7e) = 1.88% andRP(10e) = 1.96% as shown above. Substitution into
equation (5) then yields:

164% - 156%
864- 684

BVAL (L0) = 4.86% + 353% — 325% +[ }(10— 7) = 527%

% This figure may be for an effective term of lebart seven years, as with the RBA value for sevemsye
However, in the absence of any information fromdiberg on this matter, | assume the figure is fs@n
effective term of seven years. The average diserepin the RBA data averages only 0.3 years agicttbre,
if the same is true for the Bloomberg data, theess minor.
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So, starting with 4.86% for the BVAL index for avea-year term, the CGS margin for ten
over seven year bonds adds 0.28%, and the DRP mrfargien over seven year bonds adds a
further 0.13%, with the DRP margin requiring extlgpion whilst the CGS margin involves

(more accurate) interpolation.

Alternatively, using the swap rate as the base tat Bloomberg rates for seven and ten
years on 31 July 2014 are 3.57% and 3.88% respdcinhilst the RBA’s Table F3 provides
DRP(7e) = 1.56% an®RP(10e) = 1.64%. Substitution of these values impoation (5) then
generates an estimate for the ten-year cost of afeb30%, and this differs from the result
above of 5.27% from using the CGS as the basédyataly 0.03%.

These extrapolated results for the RBA and BVALdatrmined by equations (4) and (5),
should then be averaged in accordance with se@i@n In respect of 31 July 2014,
averaging over 5.58% for the extrapolated RBA a2¥% for the extrapolated BVAL yields

5.42%"°"

In summary, both the RBA and BVAL indexes requixéeasion out to ten years, the latter
because the longest tenor is seven years and timerfdecause the effective tenor of the
bonds used for the ten-year term is generally legs ten years (and has averaged 8.7 years
since its inception). The components requiringeegion are the base rate and the DRP,
although the RBA performs the base rate extensgmifi The CGS is marginally preferred
over the swap rate as the base rate although shés@re almost identical in either approach.
The CGS can be extended using RBA data on bondsmatturity dates shortly before and
after the relevant points in time. In respecthd DRP, the required extension term for the
RBA index is only 1.3 years on average (from 8.Z4@oyears), and this favours the simplest
technique, which is linear extrapolation using BiRP data for the effective tenors for both
the ‘seven’ and ‘ten’ year values. In respecthaf BVAL, linear extrapolation is no longer
clearly favoured because the extension period v8 thwee years (from seven to ten years)
rather than only 1.3 years. The available evideggests that the best method is use of the
RBA data for the effective tenors for both the ®evand ‘ten’ year values. Since these

extension procedures are feasible, and would liledgl to different margins over the course

2T All of these calculations presume that the RBA @MAL rates have been properly annualized in the
presence of semi-annual or quarterly couponshisfis not the case, it should be done first. &ample, with
semi-annual coupons and a semi-annual rate oftf#/rinual equivalent of this is 6.09%.
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of a five-year regulatory period, there is no cseadopting a fixed margin for the five-year

regulatory period.

8. Conclusions

In response to the questions posed by the AER,anglasions are as follows. Firstly, on the
guestion of which independent third-party data iseryprovider should be used to estimate
the cost of debt, eleven points of distinction ekistween the BVAL and RBA indexes and
examination of these reveals that neither indeglearly superior to the other. | therefore
recommend that a combined estimator be used. Sheestandard deviations of these
estimators are similar and it is not possible tardily any biases in these two indexes, |
recommend that the two indexes be equally weight@this will lower the MSE of the

estimator relative to using only one of the indexasd significantly so if the correlation

between the indexes is low. The contrary argumgrgsented by NERA, CEG, ActewAGL,

and Directlink in support of sole use of the RBAlem do not support their preference, and
the approach proposed by Jemena (involving usbeoRBA index on some occasions and

the BVAL on others) sacrifices the MSE gains fromoanbined estimator.

Secondly, in respect of the efficient financing niox the benchmark entity, this involves
bank debt, Australian currency bonds and foreigmreticy bonds so as to mitigate
refinancing risk and to benefit from the flexibyliof bank debt. The optimal weights will

vary over time, in inverse relation to their costs.

Thirdly, in using a cost of debt index that is lwhsgon bonds, as the RBA and BVAL
indexes are, bank debt is excluded and this raéimegquestion of whether bias in the allowed
cost of debt might arise. However the very redsorexcluding bank debt in the assessment
of the allowed cost of debt (the lack of secondargrket data) also precludes a formal
assessment of this potential concern. Furthernmsinee bank debt constitutes only about
25% of the debt of regulated firms, this low weiggtmitigates any bias arising from its

omission from the RBA and BVAL indexes.

Fourthly, if the AER were to use the BVAL index prdr average over the RBA and BVAL
indexes, the fact that the BVAL index does not ude foreign bonds implies that foreign

bonds will be underweighted and this raises thestipre of whether bias in the allowed cost
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of debt might arise. However, whilst there aredygoounds to believe that the cost of local
currency bonds does fluctuate relative to thattbemwise identical foreign currency bonds,
after the currency swap required to convert for@grrency bonds to AUD, there are no
grounds to believe that there is a systematicatijrdr rate on one or the other. Thus, the
omission of foreign currency bonds from the BVAldé@x should not lead to systematically
over or understating the cost of debt for regulardrgy network businesses. In addition,
even if the AER used only the RBA index, the wesgbih local and foreign currency bonds
within that index may be significantly different tiwat of bonds in general and these in turn to
the currently optimal weights, and this too wouldkeduce bias but again the effect would

not be systematic over time.

Fifthly, in relation to the appropriate credit ragifor regulated energy network businesses, |
do not think that one can differentiate between ghs and electricity businesses at the
present time and | therefore favour a credit raforghe entire sector of BBB to BBB+ both

at the present time and as an estimate over thdinexyears.

Sixthly, in respect of whether credit ratings fuisflect the cost of debt, they do not do so
because (S&P) credit ratings only reflect the pbalig of default whilst the cost of debt also
reflects the liquidity, presence of call optiongegence of conversion options, and the
expected loss rate for the bond in the event cdudef Furthermore the bonds of regulated
energy network businesses would have lower avdiqgelity than the bonds in the BVAL
and RBA sets, and are also likely to have lowemtimarmal expected loss rates for
bondholders in the event of default. The firspevould lead to the BVAL or RBA indexes
underestimating the cost of debt for regulated ggnaetwork businesses with the same credit
ratings whilst the second point would lead to aerestimate. The net effect of these two
points is not known. However, because the appatgreredit rating for regulated energy
network businesses is BBB to BBB+ rather than BB, use of the BVAL or RBA indexes
for the broad BBB group will overestimate the costdebt for regulated energy network

businesses.

Seventhly, on the question of whether differencdsand selection criteria for the BVAL and
RBA indexes could have a material and systemafacebn the index results, none of the
effects arising from the points of difference aleady both significant and systematic. It is

likely that the bonds in the RBA index have on ager inferior liquidity than those in the
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BVAL index, and this will exert a systematic upwaefiect on the RBA index, but it is not
possible to determine whether this is significanih addition, the presence of foreign
currency bonds in the RBA index may have exertsjaificant impact at some points in the
past. Finally, on the question of which index &eteflects the cost of debt for the efficient
benchmark entity, there is no clear winner. Thausion of secured bonds in the RBA index
will generate results that better reflect the bematk entity (whether it has secured bonds or
not). However, by excluding bonds with embeddetiong, the BVAL index better reflects
the benchmark entity (which should be defined ashawing any such options because the

regulatory process cannot allow for them).

Eighthly, on the question of whether differencescinmve fitting methodology between the
BVAL and RBA indexes could have a material and eysttic effect, the only clear point of
distinction between the two indexes in this arethad the BVAL yields are par yields whilst
the RBA yields are not. Par yields are more appate for the AER’s purposes but the

differences here are neither material nor systemati

Finally, on the question of how to extend the BVAhd RBA indexes out to ten years, both
indexes require extension out to ten years, the BWécause the longest tenor is seven years
and the RBA because the effective tenor of the barsd for the ten-year term is generally
less than ten years (and has averaged 8.7 years &8 inception). The components
requiring extension are the base rate and the RRfRyugh the RBA performs the base rate
extension itself. The CGS is marginally preferr@eer the swap rate as the base rate
although the results are almost identical in eitqgsroach. The CGS can be extended using
RBA data on bonds with maturity dates shortly befand after the relevant points in time.
In respect of the DRP, the required extension temnthe RBA index is only 1.3 years on
average (from 8.7 to 10 years), and this favoues gimplest technique, which is linear
extrapolation using the DRP data for the effecta@ors for both the ‘seven’ and ‘ten’ year
values. In respect of the BVAL, linear extrapaatiis no longer clearly favoured because
the extension period is now three years (from sewden years) rather than only 1.3 years.
The available evidence suggests that the best mhéshase of the RBA data for the effective
tenors for both the ‘seven’ and ‘ten’ year valueSince these extension procedures are
feasible, and would likely lead to different margiover the course of a five-year regulatory

period, there is no case for adopting a fixed nmafgi the five-year regulatory period.

46



APPENDI X: Termsof Reference

Your advice should refer to the relevant sectidith® key documents, as well as any other relevant
material. In the context of the AER’s rate of ratfnramework, advice is sought on the following
matters:

Choice of third party data service provider

1. Recommend a debt data series published by an indepgthird party data service provider,
for the AER’s purposes, between the following opsio

a. Adopting the Bloomberg Valuation Service (BVAL) BBBted corporate debt yield
curve (the Bloomberg data series)

b. Adopting the RBA BBB-rated Australian non-financtarporation debt yield curve
(the RBA data series)

Adopting a simple average of the Bloomberg and REafa series
d. Adopting a complex average of the Bloomberg and Riafa series, or

e. Adopting an alternative debt data series publighedn independent third party data
service provider, or combination of series, thestitant considers relevant.

» Recommending sole use of either data series, explay this is preferable to a
simple or complex average of both series

 Recommending a simple average of both data sesiptain why this is preferable to
either adopting the sole use of either seriescamaplex average

* Recommending a complex average, explain how thghiefor each data series
would be determined, determine those weights, apthie why this complex
average is preferable to either adopting the sadeotfi either series, a simple average,
or other potential complex averages.

In answering the above question, take into accyout answers to the following questions
and any other considerations the consultant corssrééevant.

Use of bond data

2. Inrelation to the use of bond yield data (only) determining the return on debt of a
benchmark efficient entity:

a. Advise on the efficient financing instrument or naiffinancing instruments that
would be used by a benchmark efficient entity whech regulated energy network
business operating within Australia (e.g. betweamnkixebt, Australian issued bonds,
foreign issued bonds, variants of these instrumamdisother potential financial
instruments)

b. Would the efficient choice of this instrument ofi@ént mix of instruments change
over time? If so, what factors influence this cleGic

c. In considering the options in question (1) whicé eestricted to bond yield data
series, based on your answer to questions (2a)2owould a return on debt that is
based only on a bond data series be likely to syieally undercompensate,
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overcompensate or fairly compensate the efficigainicing costs of a benchmark
efficient entity?

d. Does your answer to (2c) differ depending on whetitie Bloomberg data series,
RBA data series, or some average of the two, ipted@

Credit ratings

3. Inrelation to the use of credit ratings (and tehéor determining the return on debt:

a. Advise on whether a BBB+ credit rating is an appiaip benchmark for the
benchmark efficient entity, including whether thasing is appropriate for both
regulated electricity networks and regulated gaslpies

b. What risks are priced into the return on debt amd tvell do credit ratings (and
tenors) fully reflect this risk of debt for the lwmark efficient entity?

c. In considering the options in question (1) whick eestricted to debt data series that
are principally defined based on credit rating tarch, based on your answer to
questions (3a) and (3b), would a return on delitithaased on a debt data series
principally defined based on a broad BBB rateditmating (and long debt tenor) be
likely to systematically undercompensate, overcampee or fairly compensate the
efficient financing costs of a benchmark efficientity?

d. Does your answer to (3c) differ depending on whetitve Bloomberg data series,
RBA data series, or some average of the two, ipted@

Bond selection criteria and data filtering

4. Bloomberg and the RBA adopt bond selection critend data filtering processes which have
similarities and differences. In relation to thesailarities and differences:

a. Advise on whether the different criteria and preessare likely to lead to a
materially and systematically different outcome?

b. If your answer to question (4a) is yes:

i. Do these differences explain the different obsemgdomes of the
Bloomberg and RBA data series

ii. Which better reflect the return on debt of the thenark efficient entity?

In answering question (4), the consultant is téen@yamong other elements:

» The differences in the risk characteristics of isdued by financial corporations
vs. non-financial corporations

» The differences in the risk characteristics of Aal&n issued bonds vs. foreign
issued bonds

* The differences in the risk characteristics of sedws. unsecured bonds

» The differences in the risk characteristics of sdimated vs. senior bonds

* The differences in the risk characteristics of owith embedded options vs. bonds
with no non-standard features

Curve fitting methodol ogy
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5. Bloomberg and the RBA adopt different curve fittimgthodologies. In relation to these
similarities and differences:

a. Advise on whether the different methodologies &y to lead to a materially and
systematically different outcome?

b. If your answer to question (5a) is yes:

i. Does this difference explain the different obsereattomes of the
Bloomberg and RBA data series

ii. Which better reflect the return on debt of the thenark efficient entity?

In answering question (5), the consultant is taen@yamong other elements:

* The difference in the properties of a par yieldvews. a curve resulting from the
averaging of credit spreads

Curve extrapolation

6. Inthe guideline, the AER proposed a benchmark tbt of 10 years. However, the
Bloomberg data series is currently available omyuatil the 7 year mark. Further, CEG,
Esquant and REU have identified problems with tBARata series at the 10 year mark due
to the choice of averaging methodology and the asstric distribution of long dated bonds.

Further, under the rules, the annual updating®féurn on debt must occur through an
‘automatic application of a formula’ that is spésif in the regulatory determination.

In this context

a. lIs it reasonable to adopt the RBA 7 year data semel/or Bloomberg 7 year data
series and add a ‘fixed margin’ to extrapolateesitioth series out to 10 years, where
the margin would be fixed for the five years of tegulatory period?

b. Ifyes:
i. Advise on a methodology to determine that fixedgirgrand

ii. Estimate that fixed margin

I. Advise on an alternative methodology to extrapalaéeBloomberg and/or
RBA data series in order to estimate a 10 yearmeain debt
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