GAMMA AND THE ACT DECISION

Dr Martin Lally

Capital Financial Consultants Ltd

23 May 2016



CONTENTS

Executive Summary
1. Introduction

2. Background

3. Questions 11
3.1 Consistency Between the AER and the NER/NGR 11
3.2 Consistency Between Market Rates of ReturritenBace Value of Credits 13
3.3 Estimation of Theta 16
3.4 Correction for the Effect of Personal Taxes 23
3.5 Estimation of the Distribution Rate 24

4. Conclusions 29

Appendix: Terms of Reference 33

References 37



EXECUTIVE SUMMARY

The Australian Competition Tribunal has recentlgased a decision on a number of matters
including the appropriate method for estimating gan In response, the AER has posed a

series of questions to me. My principal conclusiaresas follows.

Firstly, within the Officer model, theta is a weigt average over the utilization rates for
imputation credits by individual investors and thetilization rates are 1 if investors can use
the credits and zero otherwise. So, theta isheiarket value of the credits. Transactions
and administrative costs incurred by investorsealithg with these credits cannot be dealt
with by reducing the estimate for theta and, ifsidared important (which | do not think to
be the case) would have to be addressed througkxtamsion to the Officer model.
Furthermore, this extension would only matter te #xtent that the firm’'s equity beta
differed from 1. Otherwise, such costs that aftected in the empirical estimate for the
MRP that is used by the regulator would deal whibk tssue.

Secondly, the AER’s approach to imputation credgs consistent with the post-tax
framework in the NER and NGR. This framework deili@es the allowance for company
taxes but gives discretion over the cost of equitthe AER subject to it reflecting the market
situation, being nominal, and consistent with theatment of imputation credits in the
allowance for company taxes. The AER unsurprisinghose the Officer model, and
rigorous proofs of this model reveal that thetaisveighted average over the “utilization
rates” of individual investors, with the utilizatioate being 1 for investors who are eligible to
use the credits and 0 otherwise. So, theta isheoimarket value of the credits and therefore
does not point to sole or primary use of impliedrkea value studies to estimate this
parameter. Such studies are merely one of a nuofbgossible approaches to this matter,

consistent with the AER’s approach.

Thirdly, theta when properly defined in accordangth the Officer model is not affected by
personal tax rates whilst the coefficient on imgotacredits in a dividend drop-off study is
affected by differences in the personal tax ratescapital gains and dividends, and is
therefore a deficient estimate unless a corredianade for this issue. In addition, the cost

of equity pre personal tax is affected by diffelendn personal tax rates on capital gains,



dividends and interest but estimates obtained ftwrOfficer model will in general fail to do

so correctly because this model assumes that éineneo such tax differences.

Fourthly, conditional upon recognizing the existeraf foreign investors when estimating
theta, this parameter could be estimated in thiféereht ways. In estimating theta from the
proportion of Australian equities held by local @stors, | favour the use of all equity rather
than only listed equity and therefore an estimatetheta of at least 60%. In addition,
estimation errors in either direction could arisenf deviations from the assumption that the
terms other than the value weights on the RHS oagon (8) are uniform across investors. |
do not think that the latter is a substantial iss@ecordingly, the reliability of the estimate is
high. Furthermore, since any estimate of thetahtf type is subject to errors in either
direction, it isnot an upper bound on an estimate of theta. In addia correctly measured
redemption rate for credits is an upwardly biasstihveator for theta because local investors
would tilt towards stocks with high imputation cregields. Furthermore, since the ATO
data from which the redemption rate is estimatedhtains significant unexplained
discrepancies, which give rise to two significardlfferent estimates of the redemption rate,
any such estimate of theta is unreliable. In a@auitsince the AER chooses the lower of the
two possible estimates (0.45) that have been getefeom the data source it uses, and the
other is 0.62, this possible underestimation of rkdemption rate may exceed the upward
bias resulting from local investors tilting towarstocks with high imputation credit yields.
So, the AER'’s estimate of 0.45 for the redemptete isnot an upper bound on an estimate
for theta. In respect of the difference betweenAER’s estimate of 0.45 for the redemption
rate and their estimate for the local ownershippproon of local equity of about 60%, |
think the most likely explanation is that the figwof 0.45 is too low. In respect of the impact
of the 45 day rule, the rule constrains tax arg#rand therefore minimizes the gap between
the correctly estimated redemption rate and thpgrtmn of Australian equities held by local
investors. The rule also prevents some ‘genuimeéstors from obtaining the credits, and
therefore drives down the redemption rate, but ttusvnward effect is unlikely to be
significant because ‘genuine’ investors have th&oapof changing the timing of their
transactions and would have strong incentives tealoFinally, in respect of dividend drop-
off studies as estimators of theta, | concur whih AER’s view that they warrant very limited
weight for reasons identified by the AER. Accoglinp | think that the equity ownership
approach (with an estimate of at least 0.60) shbaldiven most weight because the estimate

seems quite reliable, lesser weight should be gieethe redemption rate (0.45 to 0.62)
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because of the upward bias and the significantejismcies within the data source used to
estimate it, and minimal weight to dividend drop-sfudies for reasons identified by the
AER (with an estimate of 0.35 from the SFG studiedeon by the ACT). So, conditional

upon recognizing the existence of foreign investwwten estimating theta, this evidence

suggests an estimate for theta of about 0.60.

Fifthly, when estimating theta from market-baseddis, the estimated coefficient on
imputation credits should be corrected using thienese of the coefficient on cash dividends,

S0 as to remove the effect of other factors affigctine value of imputation credits.

Sixthly, since the distribution rate is a firm-siiec parameter whilst theta is a market
parameter, theta must be estimated using marked-dada whilst the distribution rate could
be estimated using firm, industry, or sector-widdgadaccording to which was judged to
provide the best estimate for this firm-specificgraeter. So, consistencyrst essential and

| therefore disagree with the AER on this pointurtRermore, pragmatic considerations point
to use of sector-wide data of some sort. Sincedibibution rates for listed and unlisted
businesses are significantly different and (priyag¢gulated businesses are listed or owned by
listed parents, the distribution rate for regulabedinesses should be estimated from that of
listed equity. The choices here are ATO data blisédd equity or financial statement data
on a subset of high value firms constituting a mgjaf the value of listed equity. Since the
ATO data contains significant unresolved discrepescthis favours the use of financial
statements for a subset of high value firms andstimate of this type is 0.83 for the top 20
such firms. Finally, Frontier's claim that firmsittv significant foreign operations have
higher distribution rates than firms without sugiemtions, and are therefore unsuitable for
estimating the distribution rate of regulated basses (which do not have foreign
operations), appears to be false and the obsemedsite pattern can be explained through
the investment of profits required to finance thieseign operations. Accordingly, the effect
of these firms with foreign operations being in@ddvithin the set of firms used to estimate
the distribution rate for the benchmark firm (wihly local operations) is to underestimate
rather than overestimate the distribution ratetfier benchmark firm. Thus, the estimate for
the distribution rate of 0.83 is likely to be tammM for the benchmark firm rather than too
high.



Finally, and again conditional upon recognizing #stence of foreign investors when
estimating theta, coupling my estimate of the distion rate of at least 0.83 with my
estimate of theta of 0.60 yields my estimate fange of at least 0.50. This contrasts with

the AER'’s estimate for gamma of 0.40.



1. Introduction

The Australian Competition Tribunal (ACT, 2016) heesently released a decision on a
number of matters including the appropriate metlowdestimating gamma. In response, the
AER has posed a series of questions to me (the iE@iRthe Appendix). Before seeking to

respond to those questions, | present some baakgymiscussion.
2. Background

Australian regulatory practice is to invoke theiGdf (1994) valuation model for determining
the allowed price or revenues in a regulatory sitma In the interests of focusing upon the
crucial issue, | consider the case in which thmfis all equity financed and the expected
cash flows are constant. Lettigdenote the firm’'s cash flows before company %X the
company tax payments made by the fiRRnthe risk-free rate before personal tax and other
personal costRy the rate of return on the market portfolio exahesof imputation credits
and also before personal tax and other persona$,dQg the ratio of imputation credits
attached to dividends on the market portfolio te ¥hlue of that portfolio one year earligr,
the beta for this firmF the distribution rate for the firm’s credits, ad parameter whose

definition and value are contentious, the value odthe firm is as follows:

_ E(Y) - E(TAX) + E(TAX)F§
R, +[E(R,) -R, +E(Q,)6]5

1)

It is uncontentious that “gamma” is the prodkl. Turning now to the parametér

(“theta”), there are a range of opinions about ihiduding the market value per $1 of
distributed imputation credifs.One widely cited authority is clause 6.5.3 of tdational

Electricity Rules (AEMC, 2016), which defines gamasthe “value of imputation credits”.
By implication, # must be the value per $1 of distributed credifawever, consistent with
finance involving considerable recourse to matheaabformulas, the word “value” in a
valuation model is capable of meaning the “numédieeel” of a parameter. This has no

particular market value connotations, and it wontut even be true to say that “value”

L1 will denote this parameter as theta rather tharutilization rate, because the former is a nmangtral term.



ordinarily means market value in this contexEven the ACT (2016, para 1010) implicitly
recognizes that “value” could mean “numerical |&\edcause it defines the distribution rate
by using the word “value”, by which they must mehe “numerical level” of this parameter
because market value has no application here hémunbre, the NER is not the arbiter on this
matter. Nor is the ACT, despite submissions ta #ffect (United Energy, 2016). Instead,
one must look to the relevant academic literatdrkis commences with Officer (1994), who
implicitly assumes that the distribution rate isadd hence gamma ariare equivalent.
Officer (1994) initially defines gamma as the “valaf the personal tax credits” (ibid, page
1). This may or may not be intended to mean marlikte. Subsequently, he defines it as
the “proportion of tax collected from the companyieh gives rise to the tax credit
associated with a franked dividend” (ibid, pagewijch clearly is not a market value. He
then states that “gamma can be interpreted as dahes \of a dollar of tax credits to the

shareholder” (ibid, page 4), with a footnote tethiiating that

“For example, if the shareholder can fully utilibe imputation tax credits then gamma = 1,
eg a superfund or an Australian resident persoaapayer...Where there is a market for tax
credits one could use the market price to estinthée value of gamma for the marginal

investor..”

This implies that gamma is not a market price anthstead something that candstimated
from market prices. Furthermore, Officer provides formal derivation of his model and
therefore it is not possible to determine unamhiglhpohow the parameter gamma is defined
in his model. By contrast, papers by Monkhouse98)%nd Lally and van Zijl (2003)
provide rigorous derivations of the Officer moddh particular, Lally and van Zijl (2003,
section 3) provide a formal derivation of a gensedion of Officer's model (with the Officer
model being a special case). In this derivatitieytshow that) is a complex weighted
average over the “utilization” rates for imputatiomredits of all investors holding risky assets,
where the weights involve each investor’'s investmemisky assets and other terms. Letting

U; denote the utilisation rate for investor

8= xU, 2)

2 Corrs Chambers Westgarth (2015, para 93), in ssfiatis to the ACT, states that “the word ‘valualioarily
means worth”. | think this statement true in oedtinusage, but not in the present context of aatedn model.
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In respect olJ;, this appears within the definition of the post-tate of return on assgfor
investori (R;),i.e., lettingP; denote the price of the asset at the beginnintefperiod 4P
the price change over the peridd, the cash dividend during the perid@; the attached
imputation credits]T; the tax rate on gross dividends received by imvastand Ty the tax
rate on capital gains received by investdhen:
D,(t+u;i1C,)

i

R, =5 (=T, + a-T,) 3)

i ]

So, U; is the augmentation to the cash dividend recebyethvestori per $1 of imputation
credit. This reflects theligibility of the investor to use the creditd; = 1 if the investor is
eligible to use the credits and 0 otherwise. ®findionally, ¢ is notthe market value per $1
of distributed credit (although the two might matcmder particular circumstances).
Furthermoref cannot be directly determined because all compgsnainthe weights in (2)

are not observable. So, it must be estimated amadiety of methods have been invoked.

The ACT (2016, paras 1075-1076) dismisses the aale of Monkhouse (1993) and Lally
and van Zijl (2003) on the grounds that these pee extensions of the Officer (1994)
model, and therefore give rise to different defams of theta. This claim isot correct.

Although these additional papers are extensionshef Officer (1994) model, they also
embrace the Officer (1994) model as a special caBbus, the definition for theta that

appears in these papensistalso be the definition in the Officer model.

Having established what theta is, | now turn taaiarassumptions that underlie equation (3).
Firstly, if an investor is eligible to utilize impation credits, a $1 increment iG; is as good
as a $1 increment ;. Secondly, the only subtraction from the dividemdceived by an
investor is personal tax. Thus, there are assuméeé no transactions costs, administrative
costs or delays in receiving dividends or the d¢eediThese assumptions are particularly
important because these additional phenomena hese the subject of considerable debate
in relation to imputation credits. One view is tthhese additional phenomena exist,
estimates of derived from market prices reflect them, and ikisn advantage to these

estimates (see AGN, 2016, pp. 11-12). Clearly,r@@ent of this view would not be



invoking equation (3). Instead they might be thHutug be using (3) subject to definikf to
be the augmentation to the dividend arising fro®n but net of any transactions costs,
administrative costs, and delays in receipt astettiavith the credits. So, even for an
investor who is eligible to use the credlts,would be less than 1. However, for an investor
who is eligible to use the credits, the tax rBtes levied on the sum @; andIC; as shown in
equation (3) and thereford; must be 1 for such an investor. So, if such costse
recognized, they would have to be recognized throaig additional term in equation (3)
rather than merely through the estimateWar This additional term would flow through to
the denominator of equation (1) and the resultirgdeh would not be the Officer model.
Furthermore, if these additional costs were recghin respect of imputation credits, they
would also have to be recognized in respect of cigddends, and therefore a further term
would have to be added to equation (3), with flovough to the denominator of equation (1).
Again, this model would not be the Officer modéktting C denote this additional term for
the firm in question, andC,, its counterpart for the market portfolio, equati(®) would
become

E(Y) - E(TAX) + E(TAX)FE-C

= (4)
R +[E(R,) - R, +E(Q,)0-C, 18

In addition, the value foE(Ry) would be higher to reflect the existence of thegsts, and

this would be reflected in the empirical estimateailure to explicitly recognize these costs
would not matter if beta were equal to 1, becahseomissions net out in the denominator
and numerator of equation (4), leaving only therentent inE(Ry,) and this would be

empirically recognized. For regulatory purposeshwa beta of 1, the allowed rate of return
would include the empirical estimate BfR,) or the MRP and therefore would allow for
these costs. However, with the AER'’s beta of Oti7@ failure to use a formula that explicitly
accounted for them would imply that 30% of thesstgavere not compensated for. This is
not a material issue because these costs are vealy @s a proportion of the cash dividend
or the imputation credits as appropriate) but |enaxplored the theoretical implications

because these costs have been the subject of $odebate in the present situatibn.

% In respect of the administrative costs of the itapian credits, these consist of retaining theawtelating to
the credits that accompanies the dividend paymeohtaafew minutes additional time in the courseiloh§ out

a tax return. In respect of delays in receiving thedits, the amount is certain and thereforeags@opriate
discount rate would be the risk-free rate. At ¢herent such rate for one year, the discount woelenly 2%
per year and 30% of this (the uncompensated patjdibe only 0.3% per year. This is trivial.
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In summary, within the Officer model, theta is aiglwed average over the utilization rates
for imputation credits by individual investors aiigse utilization rates are 1 if investors can
use the credits and zero otherwise. So, thetaoistime market value of the credits.

Transactions and administrative costs incurred restors in dealing with these credits
cannot be dealt with by reducing the estimatetieta and, if considered important (which |

do not think to be the case) would have to be adea through an extension to the Officer
model. Furthermore, this extension would only eratb the extent that the firm’s equity

beta differed from 1. Otherwise, such costs thateflected in the empirical estimate for the
MRP that is used by the regulator would deal whik tssue.

3. Questions

3.1 Consistency Between the AER and the NER/NGR

The AER'’s first question concerns whether the AERf®proach to imputation credits is
consistent with the post-tax framework in the NERI 8NGR. In respect of the NER/NGR,
clauses 6.5.2 and 6.5.3 of the NER (AEMC, 2016kiépdrow imputation credits are to be
dealt with in the cash flows and the discount rate.respect of the cost of equity, the only
requirements are that it be nominal and consistéht the treatment of imputation credits in
the cash flows. In respect of the cash flows,rédgpired treatment is quite specific in that it
specifies that company taxes net of the “valuengiutation credits” should be treated as a
cost. Accordingly, the framework is after compaay (“post-tax”). However, as discussed
in section 2, the word “value” here does not ungmbusly mean market value, the NER is
not in any case the arbiter on the matter, andaitteal authority on the matter is the

academic literature underlying whatever model wassen by the AER or the AEMC.

Turning now to the AER (2015), and consistent wiité wording of clause 6.5.3 of the NER,
they elect to use the Officer (1994) model and,seiant with that model, argue that the
value of imputation credits is before personal saged any other costs (ibid, page 4-12).
Accordingly, they consider three approaches tonegtng “theta”, comprising the equity

ownership approach, the use of tax statistics,jmptied market value studies.

| consider that the AER’s approach is consistetih wie NER/NGR. Having elected to use
the Officer model, the AER is bound (exceptionalceinstances aside) to define its
parameters in accordance with the relevant liteeatand the same is true of using any

formula. As discussed in section 2, this literatakearly reveals that “theta” is a weighted

11



average over the “utilization rates” of individualvestors, and the utilization rate is 1 for
investors who can use the credits and 0 otherwAgeordingly, 6 is not the market value of
the credits and therefore does not point to soleriarary use of implied market value studies
to estimate the parameter. Such studies are memelyf a number of possible approaches to

this matter.

The AER also raises the question of whether, utidteNER/NGR, the cash flows going to
capital providers (coupon payments, cash dividendpital gains on equity and imputation
credits) are the “face value”, i.e., the amounbbefpersonal taxes, administrative costs, and
the effect of delays. Since the AER uses the @&ifimodel, which is consistent with the
NER/NGR, as shown in equation (1) and the defingiof the terms used there, the answer to

this question is yes.

The AER also raises the question of whether the tfeat the costs of debt and equity are
market rates implies that estimates of theta shbealdased only or primarily on market
based studies. Both the cost of equity and thgtear in equation (1), with the cost of equity
being a market rate and thetat being a market value. This equation arises froenset of
assumptions underlying the Officer (1994) modeb, tBere is no inconsistency within the
model. However, market costs of equity reflect élstual model used by investors to value
assets. If the model chosen by the AER differmfthis, then there will be an inconsistency
between empirically determined estimates of thé abequity and the model into which they
are inserted. One example of this problem is athtnative costs associated with using
imputation credits. In the presence of imputatoedits, the market cost of equity exclusive
of the credits will fall in recognition of the criésl So, as the administrative costs associated
with the credits rise, so too will the market coktequity. So, any empirically determined
cost of equity will reflect the extent of these tsosHowever, as discussed in section 2, the
Officer model does not recognize these costs insthecture of the model. This is an
inconsistency between the model and empirical ed&dmof its parameters, but as discussed
in section 2 could only be resolved by an extensmihe Officer model (rather than by
modifying the definition of theta) and would not mant the effort because the costs are so
small and most of them are dealt with through timepiecal estimate of the MRP.
Furthermore, all valuation models make assumptiora)y of these are not entirely realistic,
and these administrative costs associated with tatijpm credits are likely to be one of the

least important such discrepancies. A much momoitant discrepancy here is that market
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determined costs of equity will reflect the presermf foreign investors in the Australian
market whilst the Officer (1994) model assumes ttie Australian equity market is
segregated from other equity markets. In additgimce capital gains are taxed less heavily
at the personal level in Australia than dividerttie, market cost of equity is likely to reflect
this differential personal tax treatment whilst B#icer (1994) model implicitly assumes

that both types of income are equally taxed aptrsonal level.

In summary, the AER’s approach to imputation ceedf consistent with the post-tax
framework in the NER and NGR. This framework esis#iy determines the numerator in
equation (1) but gives discretion over the coseauity to the AER subject to its reflecting
the market situation, being nominal, and consisiétit the treatment of imputation credits in
the cash flows. The AER unsurprisingly chose tfifec€ model, and rigorous proofs of this
model reveal that theta is a weighted average tiver“utilization rates” of individual
investors, with the utilization rate being 1 fové@stors who are eligible to use the credits and
0 otherwise. So, theta is not the market valuthefcredits and therefore does not point to
sole or primary use of implied market value studesstimate this parameter. Such studies
are merely one of a number of possible approachésd matter, consistent with the AER’s

approach.

3.2 Consistency Between Market Rates of ReturritenBace Value of Credits

The AER'’s second question concerns whether thetlfettthe costs of debt and equity are
market rates is inconsistent with theta being & fealue. This issue has been addressed in
the previous section. The AER has also raisedjti@stion of whether estimates of the costs
of debt and equity are affected by differentialgo®al tax rates in materially the same way as
for estimates of theta from dividend drop-off sesli The important issues here are limited to
the costs of equity and estimates of theta fronddivd drop-off studies, and | will therefore

restrict my analysis accordingly.

| start with estimates of theta from dividend dafpstudies. To focus upon the key issue,
suppose that there is no risk, no transactions asbther frictions, all investors are able to
fully use imputation credits for tax relief, and imlvestors are taxed on capital gains at 10%
and dividends at 30%. Since all investors caryfulie the credits, theta is 1. Lettiby
denote the cash dividenif; the imputation credits/P the price change from cum to ex-div,

arbitrage would ensure that
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(D+1C)@A- 30 =AP(1- 10
and hence

AP = D(—l_ 30) + IC(—l_ 30) (5)
1- 10 1- 10

Thus, in conducting the cross-sectional regressiofi® on D andIC, the coefficient orlC
would be 0.78. Since theta is 1, this regressioefficient would underestimate theta,
because capital gains are taxed less heavily thagledds. So, the correct estimate of theta
is invariant to personal tax rates whereas thefictgit on imputation credits in a dividend

drop-off study will reflect the difference in persd tax rates on dividends and capital gains.

Turning now to estimates of the cost of equitysthare determined from the Officer (1994)
model shown in the denominator of equation (1).fdaus upon the crucial issue, consider a
company with a beta of zero. In this case, theé abgsquity under the Officer model is the

risk-free rate:

This result reflects the assumption in the Offioerdel that interest, dividends and capital
gains are taxed at the same rate at the persoedhl [€hus, in the absence of systematic risk,
the expected return on equity is the same as théterisk-free asset (both pre personal tax)
so as to yield the same result after personal Haxvever, if capital gains were taxed less
heavily than dividends and interest, as is the cageistralia, then the expected rate of return
on zero beta equity pre personal tax would be tlegs on the risk-free rate to ensure that
their expected rates of return after personal takevthe same. In particular, Lally and van

Zijl (2003, equation (9)) show that under the siifiyplg assumptions adopted above:

=R, (1— 30) ,(D+IC )( 30- .1oj ©)
1- 10 P 1- 10

So, with a gross dividend yield less than the fisle rate, the cost of equity before personal
tax is less than the risk-free rate. In the extr&ase of no dividends, and therefore all equity

returns are in the form of capital gains, the edstquity in equation (5) becomes:

14



1- 30

k=R, | —— 7
e f (1_ 10) ( )

So, the expected rate of return pre personal tathsnzero beta and zero dividend vyield

equity would be 78% of the risk-free rate, in ortieensure that the expected rates of return

on these two assets after personal tax were the.sainis matches equation (5), in principle.

The difference here in the costs of equity from @fficer (1994) and Lally and van Zijl
(2003) models is alleviated as the firm's beta @mgected dividend yield approach the
values for the market portfolio. At this point,tbahe Officer (1994) and Lally and van Zijl
(2003) model state that the expected rate of retarthis firm’'s equity matches that for the
market portfolio, E(Ry), and the empirical estimate for the latter waiflect the actual
situation. For example, equities that are zera latd zero dividend yield will have an
expected rate of return that is 78% of the risle-frate as shown in equation (7).

The AER has also sought my comment on para 1078eoRACT’s decision (AEMC, 2016).
The ACT asserts here that the pre personal tas afstebt and equity reflect the impact of
personal tax and the value of theta should be aitpibffected. Clearly the ACT thinks that
the appropriate estimate for theta in the examgeudsed above and shown in equation (5)
would be 0.78. This is incorrect. As discussedséation 2, theta reflects only investor
eligibility to use the credits. So, in that exampheta is 1. By contrast, the price impact of
the credits is 0.78 due to differential tax. Siffedences in personal tax rates on different
types of income should affect the pre personattssts of debt and equity, they do affect the
coefficient on imputation credits in a dividend phoff study, but they shouldot affect the

estimate of theta.

In summary, theta when properly defined in accocdawith the Officer model is not
affected by personal tax rates whilst the coeffitien imputation credits in a dividend drop-
off study is affected by differences in the perddaa rates on capital gains and dividends,
and is therefore a deficient estimate unless actian is made for this issue. In addition, the
cost of equity pre personal tax is affected byedéhces in personal tax rates on capital gains,
dividends and interest but estimates obtained fiteenOfficer (1994) model will in general

fail to do so correctly because this model assuhegsthere are no such tax differences.
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3.3 Estimation of Theta

The AER'’s third set of questions concern estimaibsheta. The first such question is
whether estimates of theta from the equity ownersipiproach are unreliable and/or should
be limited to use as an upper bound. As showedtian 2, theta is a weighted average over
the utilization rates for investors, equal to 1 tleose who are eligible to use the credits and
zero otherwise. Letting; denote the fraction of aggregate risky assets iheldvestorn, Rg;

the rate of return after personal tax and inclusitfamputation credits on the “tangency
portfolio” chosen by investar Ry the risk-free rate received by investafter personal tax,
and Ty the tax rate on capital gains faced by investdrally and van Zijl (2003, equation

(7)) show that the weight for investioin equation (2) is as follows:

w,
E(Rq —R; j
“vanen €7 Tg)
Var(Ry
X =—F (8)
n WJ
]_Z:;; (E(RK' —Ry j
— 0 -T)
| Var(Ry Y

The terms in the RHS of this formula other thanvhkie weights may vary over investors
and do not readily lend themselves to estimatilonview of this, one could act as if they are

equal across investors, in which case equatiore(8)ces to

This says that the weight applied to investor equation (2) is the proportion of Australian
equities held by investor. Substituted into equation (2), with those investwho are

eligible to use the credits designated as invegp® 1 and the rest as type 2, theta becomes

6=w, (1) +w,(0)=w,

16



So, theta is estimated as the proportion of Auatnadquities held by those investors who are
able to use the credits. At this point, the questf which investors are recognized arises.
The Officer (1994) model assumes that the Ausmadiquity market is segregated from the
rest of the world, which would imply no foreign estors. Accordingly, all investors would
be locals and therefore theta would be 1. Howdweeeign investors do exist, and therefore
the assumptions of the model collide with an eroplrieality. One approach to this, which |
favour, would be to ignore foreign investors andréfore estimate theta as 1 (Lally, 2013).
However, none of the parties to the dispute comsitidy the ACT share this view and
instead all of them consider that foreign invessirsuld be recognized. Conditional on this
view being correct, the market weight of investariso can use the credits is the market
weight of local investors, i.e., the proportion Afistralian equity held by local investors.
This is the AER’s equity ownership approach. Thufreign investors are recognized and
absent any information on the terms other tharvéhee weights on the RHS of equation (8),

the equity ownership approachnistan upper bound on theta but an unbiased estimate.

In addition to errors in this estimate arising frtme assumption that the terms other than the
value weights on the RHS of equation (8) are umfaicross investors, errors can arise from
the choice of whether to use only listed equitylbequity, and which historical time period
to average results over. The AER (2015, page $&Hents estimates ranging from 38% to
55% if only listed equity is used, and 56% to 6&%li equity is used, with the variation
within each data set representing the range ofegatwer the 2000-2014 period (AER, 2015,
Figure 4-3). The latest (2014) values of these panmmeters are 47% and 61% respectively,
and these values are well within the range of éoemt experience. If one judged these time
series to be random walks, one would estimate uh&d values (over the next regulatory
cycle of five years) using the latest observatioAsternatively, if one judged these series to
be mean reverting, the estimate would be the curgbservation adjusted upwards
(downwards) if the current observation was unuguldiv (high). However, the current
observations are not unusually high or low. Saenreif these series are mean reverting,
reasonable point estimates for the next five yeawsld still be approximately the latest
values of 47% and 61% respectively, with moderatsettainty around these estimates. My
own estimate for all equity is moderately higher,66% in 2013 (Lally, 2015a, page 28)
versus the AER’s (2015, Figure 4-3) estimate of 68%he same point in time. So, my

estimate for all equity is at least 60%.
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In respect of the choice between listed and alltggony views on this matter appear in Lally
(2014, pp. 34-35). In particular, the fact thatydisted equity is used to estimate the MRP
and beta suggests that the same limitation be exppdi the present issue. However, the
limitation is only imposed for the MRP and beta dngese data from unlisted firms is entirely
inadequate for estimating returns. Furthermore,PMégtimates are generally based on a
subset of listed equity (such as the ASX200), thiessts used may vary and are sometimes
never specified (in surveys), and betas are sorastiestimated from foreign returns data.
All of these results could reasonably be viewedries for the results that would arise
from using Australian data on all equities. In iéidd, treating the CAPM as a model that
applies to only listed equities would rule out gsih to estimate the cost of equity for an
unlisted company (and some regulated businessasnéisted). Thus, in principle, | favour
inclusion of unlisted equity for estimating the pootion of Australian equities held locally.
Some concerns about the quality of this data seamawted, as argued by SFG (2014, pp.
30-33), but the results showing that the local aship proportion of unlisted equity is
higher than for listed equity (Frontier, 2016, Tabl) are entirely plausible (because
foreigners would be expected to favour listed gqdite to its higher liquidity).

In summary, conditional upon recognizing the existeof foreign investors when estimating
theta, in estimating theta from the proportion afs&alian equities held by local investors, |
favour the use of all equity rather than only lisegjuity and therefore an estimate for theta of
at least 60%. In addition, estimation errors ithen direction could arise from deviations
from the assumption that the terms other than theevweights on the RHS of equation (8)
are uniform across investors. | do not think thatlatter is a substantial issue. Accordingly,
the reliability of the estimate is high. Furthemmosince any estimate of theta of this type is

subject to errors in either direction, itnetan upper bound on an estimate of theta.

The next question is whether estimates of theta frax statistics (the redemption rate) are
unreliable and/or should be limited to use as gmeuppound. To explore this question, let
IC; denote the imputation credits issued to local $tmes over a one-year perid@, those to
foreign investors, and@R the total credits redeemed over the same perioctordingly the
redemption rate is

R:L
IC, +IC,
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Assuming (reasonably) that all (or virtually alf)putation credits that are issued to locals are
redeemed, and that none (or virtually none) of ¢hissued to foreigners are redeemed, it
follows that

R:L
IC, +IC,

Assuming further that local investors choose Adlistnastocks with the same ratio of
imputation credits to equity valu&/) as do foreign investors, and hold them over tie f

one-year period in question, it follows that

So, under these assumptions, the redemption raggual to the proportion of Australian
equities held by local investors, which matches thsult from the equity ownership
approach. However, the last two assumptions destrabove are unrealistic. Firstly, tax
arbitrage is likely to involve Australian investaemporarily buying shares from foreigners
(rather than vice versa), and this would raiserdgemption rate over the market weight of
local investors. Secondly, even without tax adgjé, local investors are likely to tilt towards
stocks with higHC/V ratios because only they can use the creditstangaluation of these
credits is unlikely to fully reflect their full fac value because the influence of foreign
investors is significant; this too would raise tleglemption rate over the market weight of
local investors. Thus, since there are no grotaa®nsider that the market weight of local
investors is too high an estimate of theta, themgution rate would be biased up. The effect
of tax arbitrage may not be substantial becausdetislative rules that discourage such
behaviour are extensive and are likely to have ifsigmtly constrained such activity.
However, even without tax arbitrage, local investarould be very likely to tilt towards

stocks with high imputation credits, and the upwaiets from this could be significant.

* These rules comprise the “holding period rule’qgieing investors who can utilize the credits tdchthe
shares for at least 45 days around the dividendagixas a condition of receiving the benefit frora tnedits),
the 30% delta rule (requiring investors who catizetithe credits and hold shares around the dididsaday to
be at least 30% exposed to movements in the stekcandition of receiving the benefit from theditg), and
the “related payments rule” (proscribing certaiassies of transactions between investors who carcamubt
utilize the credits), as discussed in Beggs an@SK2006, Appendix A).
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Turning now to the reliability of the redemptiorteaas an estimate of theta, the AER (2015,
page 4-28) estimates this at 0.45 from NERA (2@¥stion 4.2), who use ATO tax data on
all Australian companies from 2004-2012. Howewsing the same type of data from 2004-
2011, Hathaway (2013, section 1.3) estimates thigogrtion at 0.62 or 0.44, with the
variation arising from two possible approaches (Adi@dend data and ATO tax data) whose
results should match and the divergence cannotdmnciled. This variation casts doubt on
all estimates using ATO data, and this problem lith ATO data alleged by Hathaway is
generally accepted (NERA, 2013, pp. 5-6; Handlé,42 section 6; Frontier, 2016, para 97,
AGN, 2016, page 10; ACT, 2016, para 1092).

In summary, the redemption rate if correctly meadus an upwardly biased estimator for
theta because local investors would tilt towardslss with high imputation credit yields.
Furthermore, the ATO data from which the redemptate is estimated contains significant
unexplained discrepancies, which give rise to tuwgmiicantly different estimates of the
redemption rate. Accordingly, any estimate of d@het this type is unreliable. In addition,
since the AER chooses the lower of the two posséd@mates (0.45) that have been
generated from the data source it uses, and thee 0.62, this possible underestimation of
the redemption rate may exceed the upward bia#tiresfrom local investors tilting towards
stocks with high imputation credit yields. So, HER’s estimate of 0.45 for the redemption

rate isnot an upper bound on an estimate for theta.

The next question is that of what might be caudlifferences between estimates of theta
from the equity ownership approach and the redemptite. Implicit in this question is that
the AER’s estimate for the redemption rate on glliy is 0.45 and an estimate for the
market weight for local investors on all equityalbout .60. One possibility raised by the
AER is that of local investors not being able te tise credits due to the 45 day holding rule.
This rule constrains tax arbitrage, and theref@@uces the uplift to the redemption rate
arising from this activity. So, this cannot explathy the AER'’s estimate for the redemption
rate isbelow its estimate for the market weight of local ineest The 45 day rule also
prevents some ‘genuine’ investors from obtaining ¢hedits, and therefore drives down the
redemption rate whilst not affecting the market gistiof local investors. So, this could
explain at least part of the difference in questi@ne. However, | doubt if this downward
effect is significant because ‘genuine’ investoavéd the option of changing the timing of

their transactions, the timing change would notniegterial, and they would have strong
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incentives to do so. For these reasons, | dohiok that the 45 day rule could explain much

of the difference presented by the AER.

Another possibility raised by the AER is that ings do not value the credits at their face
value. For example, the market value of the cseditlowered by administrative costs or
personal taxes on capital gains being less thadivadends. Since the value of the credits
would tilt Australian investors towards local steckith such credits, anything that lowers
the value of the credits would incline Australiamvestors to tilt more towards foreign

equities, due to their diversification benefitst s tilt would have the same downward
effect on the proportion of Australian equities chddy locals and the redemption rate.
Another possible explanation is offered by Fron(&016, section 4.2.4), involving investors
failing to redeem credits that they receive dughtoadministrative burden, thereby reducing
the redemption rate but not the proportion of Aalgin equities held by local investors. This
is possible, but presumably only for small investahose lethargy would presumably exert
little effect upon the result. Another possiblepkxation is offered by Frontier (2016,

section 4.2.2), involving errors in the ABS datanfr which the equity ownership data is
drawn. However the most obvious explanation ferdtference in estimates from these two
approaches is that the AER’s estimate for the rediem rate is too low. If the correct figure

is more like 0.62, as discussed above, then ewmoderate deduction to account for local
investors tilting towards stocks with high imputeticredit yields would be compatible with

the estimate for the equity weight of local invest@f about 0.60. Furthermore, even
Frontier (2016, para 97) accepts that estimatethefredemption rate from ATO data are

problematic.

The next question is whether the 45 day rule ctwglcexpected to affect estimates of theta.
As discussed above, the rule constrains tax ageitend therefore reduces the uplift to the
redemption rate arising from this activity. Sirthe rules in this area strongly discourage tax
arbitrage, the downward impact on the redemptit® maay be significant, but even if so this
would merely help to better align the redemptiote revith the proportion of Australian
equities held by local investors. In additiond&scussed above, the rule also prevents some
‘genuine’ investors from obtaining the credits, d@nérefore drives down the redemption rate.
However, | doubt if this downward effect is signdnt because ‘genuine’ investors have the
option of changing the timing of their transactiotige timing change would not be material,

and they would have strong incentives to do so.
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The next question is whether it is reasonable ¥e gnost weight to estimates of theta from
the equity ownership approach, less to the redempéte, and the least to dividend drop-off
studies. My views on the relative merits of thestfitwo of these methods are presented
above. The redemption rate estimates come fromata source that contains significant
unexplained errors, which damages the credibilitgloparameter estimates drawn from this
source. They are also biased up as estimate®iaf. tiNo such problems afflict estimates of
the proportion of equity owned by local investoiSo, the estimate of theta from the equity
ownership approach warrants much higher weight thanredemption rate. In respect of
dividend drop-off studies, my views on the meritsttus approach appear in Lally (2013,
section 3.5) and they are highly adverse. In @aldar, the results from such studies are
subject to considerable statistical uncertainty,thte tax positions and transactions costs
incurred by arbitrageurs who may be quite unreprtasee of investors in general, the
contentious question of which model to use, ddtariing rules, deletion of outliers, the
choice of the “tuning constant” in robust regressinodels, the wide divergence in results
from other types of studies using market evidetioe wide range of evidence on anomalous
behavior around ex-days, and the need to correctethimated coefficient on imputation
credits for the difference in the tax rate on apifains and dividends. Collectively, these
drawbacks are so severe as to warrant giving thedbweight on the results from these
studies. So, when estimating theta from the equitgership approach, the redemption rate,
and dividend drop-off studies, | consider the fimethod warrants the highest weight,
followed by the second, and then the third.

The last question is whether the AER’s reasonsgfeing limited weight to market-based

studies are reasonable. The AER (2015, pp. 4-2B30) offers five reasons for doing so.
These reasons largely correspond to the list ityl(2D13, section 3.5) and | therefore concur
with the AER on this point.

In summary, conditional upon recognizing the existeof foreign investors when estimating
theta, this parameter could be estimated in thiféereht ways. In estimating theta from the
proportion of Australian equities held by local @stors, | favour the use of all equity rather
than only listed equity and therefore an estimatetfeta of at least 60%. In addition,
estimation errors in either direction could arisenf deviations from the assumption that the

terms other than the value weights on the RHS oéton (8) are uniform across investors. |
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do not think that the latter is a substantial issAecordingly, the reliability of the estimate is
high. Furthermore, since any estimate of thetahtf type is subject to errors in either
direction, it isnot an upper bound on an estimate of theta. In aniditi correctly measured
redemption rate for credits is an upwardly biasstihreator for theta because local investors
would tilt towards stocks with high imputation ciegields. Furthermore, since the ATO
data from which the redemption rate is estimatedhtains significant unexplained
discrepancies, which give rise to two significardlfferent estimates of the redemption rate,
any such estimate of theta is unreliable. In aauitsince the AER chooses the lower of the
two possible estimates (0.45) that have been getefeom the data source it uses, and the
other is 0.62, this possible underestimation of rd@emption rate may exceed the upward
bias resulting from local investors tilting towarsi®cks with high imputation credit yields.
So, the AER'’s estimate of 0.45 for the redemptete isnot an upper bound on an estimate
for theta. In respect of the difference betweenAER's estimate of 0.45 for the redemption
rate and their estimate for the local ownershippproon of local equity of about 60%, |
think the most likely explanation is that the figwf 0.45 is too low. In respect of the impact
of the 45 day rule, the rule constrains tax arg#rand therefore minimizes the gap between
the correctly estimated redemption rate and thpgatmn of Australian equities held by local
investors. The rule also prevents some ‘genuineéstors from obtaining the credits, and
therefore drives down the redemption rate, but ttosvnward effect is unlikely to be
significant because ‘genuine’ investors have th&oapof changing the timing of their
transactions and would have strong incentives teadoFinally, in respect of dividend drop-
off studies as estimators of theta, | concur whih AER’s view that they warrant very limited
weight for reasons identified by the AER. Accodlin | think that the equity ownership
approach (with an estimate of at least 0.60) shbaldiven most weight because the estimate
seems quite reliable, lesser weight should be gieethe redemption rate (0.45 to 0.62)
because of the upward bias and the significantejgeicies within the data source used to
estimate it, and minimal weight to dividend drop-efudies for reasons identified by the
AER (with an estimate of 0.35 from the SFG studijedeon by the ACT). So, conditional
upon recognizing the existence of foreign investwten estimating theta, this evidence

suggests an estimate for theta of about 0.60.

3.4 Correction for the Effect of Personal Taxes
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The AER’s fourth question is whether estimateshef toefficient on imputation credits in
market-based studies should be corrected usingesienate of the coefficient on cash

dividends, in order to obtain an estimate of theta.

To address this question, | return to the anaiyssection 3.2, in a world in which there is no
risk, no transactions costs or other frictions, iallestors are able to fully use imputation
credits for tax relief, and all investors are taxadcapital gains at 10% and dividends at 30%.
Under such conditions, arbitrage would ensuretti@price change from cum to ex-ditR)

would be related to the cash dividemm) énd the imputation credit§q) as follows:

=013 (12 39)
1-10 1-10

Relaxing the assumptions relating to risk, traneastcosts and other frictions (which would

also affect cash dividends and imputation credit® relationship would then become
AP=D+J5(IC) +¢

whereo reflects the effect of the personal tax differaltrisk, transactions costs and other
frictions, ande reflects noise in the data. Further recognizireg some investors cannot use
the credits then leads to insertion of theta ih® model (because this is the only factor that

theta can account for, in accordance with the defmof this parameter):
AP =D +6(IC) +¢

So, when regressingP on D andIC, the estimated coefficient d& is noté but 66, and
therefore the estimated coefficient & must be divided by that dD to obtain an estimate
of 6. This corresponds to the AER’s approach. Accwlgi | agree with the AER’s

approach.
3.5 Estimation of the Distribution Rate
The AER's final set of questions relates to theritigtion rate. The first such question is

whether estimates of the distribution rate showdhsed upon the same data set as that for
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theta. As discussed in section 1, the distributadg is a firm-specific parameter whilst theta
is a market parameter. Thus, theta must be estmasing market-wide data whilst the
distribution rate could be estimated using firmgustry, or sector-wide data according to
which was judged to provide the best estimate liig firm-specific parameter. In short,
consistency isot essential but nor is it precluded. So, on thistpd disagree with the AER
(2015, section 4.4.1). Handley (2015b, pp. 7-8rdsses this issue and first acknowledges
that the distribution rate is firm-specific whildteta is not firm-specific, but then goes on to
say that both parameters must be estimated fromsfstent data sets which relate to the

same market”. This seems contradictory.

As argued in Lally (2013, section 4.2), estimatkthe distribution rate for a firm based only
on its data are subject to the difficulty thatth& firm’s dividends are fully franked, then it
will be able to manipulate (raise) its price orerue cap by reducing its dividends (so as to
reduce its distributed credits, which lowers itstidbution rate and therefore raises its cost of
capital estimated from the Officer model used kyutators). An alternative would then be
some kind of industry average, and the relevanistrgt is regulated businesses. However
many of them are publicly owned and do not payd#inds. Another alternative would then
be to examine a set of large private-sector Auatrdirms that contain significant regulated
businesses. However the set of firms is not lamyd therefore the choice of whether or not
to include certain marginal cases is likely to matly affect the resulting estimate. All of
this points to the use of some type of sector-wdd¢éa. However there is considerable
variation in the distribution rate across firmsgdeaally, 2014, Table 2) and therefore any
sector-wide average could be a poor indicator efdituation for any industry. This issue
could be framed as a trade-off between statistiebhbility (greater from a sector-wide
estimate) versus potential bias (worse from a sewite estimatej. The same point arises in
estimating the asset beta and the leverage of éinehmark firm. Since regulators use
industry rather than market averages in these casesistency might suggest the same
decision in respect of the distribution rate. Hwerethe proper choice depends upon the
severity of the bias and statistical reliabilityoplems in each of these areas, and different

decisions might be warranted.

® Bias will arise if industry or market-level dataeaused because the parameter value varies oves.fir
Industry-level data is likely to be less biasedshese firms within the same industry are likely éoléss variable
than firms in general.

25



Turning to sector-wide averages, the principal cldiere is between all equity or only listed
equity. This matters because the difference itridigion rates is quite substantial: Frontier
(2016, Table 4) reports estimates of about 50%ufdisted firms and 75% for listed firms,
and Lally (2014, Table 2) estimates the rate at 8%the largest 20 listed firms in Australia.
Since it is always sensible to distribute credifgossible, and the only restriction on doing so
is the size of the firm’s cash dividends, the presd cause of the difference in distribution
rates between listed and unlisted firms is loweiddind payout rates in unlisted companies.
Handley (2014, page 28) argues that unlisted egsityuld be ignored because such
companies “by definition are financed in entirelyfffetent ways”. Handley does not
elaborate on this comment. However, he may belialiuto the fact that listed companies are
generally widely held, and therefore most sharetrsichave very little knowledge of the
actual state of affairs within these companiescoidingly, dividends can be used to credibly
signal the true state of affairs and the higherdik&lend the stronger the signal of the firm’s
profits (Copeland et al, 2005, Ch. 16). These iclanations are much less pronounced for
unlisted companies, which might explain the loweryqut rate and hence the lower
distribution rate for imputation credits. Furthemm, since privately-owned regulated
businesses in Australia are typically listed fironsubsidiaries of listed firms, the appropriate
set of firms to use to estimate the distributiote raf regulated businesses would seem to be

listed firms.

The second question is whether the top 20 firmsulshbe excluded from the set of firms
used to estimate the distribution rate, when seside data is used. The source of this issue
is an analysis by Lally (2014, Table 2) of the wisftion rates of the 20 largest listed
companies in Australia, leading to an estimate.8&0with further analysis in Lally (2015b,
Table 1) yielding 0.88. Frontier Economics (2016, section 2.3) arguessheh firms should
be excluded because they have foreign-sourcedipitbfat elevate their distribution rate for
credits (by raising their dividends and hence tleimum credits they can attach but not the

imputation credits that they create), and foreigursed profits are not a feature of the

® Lally (2014, section 8.1) describes the problemthe ATO data and why these problems are avoigeaasb
of financial statement data. In particular, finahctatement data has three features that virtgalbrantees
protection against the problems in the ATO data:fihancial statement data is audited, the reseaiistable to
personally identify the source data (the figuresnéérest for particular firms) rather than havigrely upon
the aggregation exercise carried out by the ATQI (artherefore protected against double-countirdg) ather
aggregation problems), and the financial staterdats is internally consistent, i.e., there are nexplained
discrepancies in the financial statement data vésetbere are major inconsistencies in the ATO (abach

casts doubt on all of it).
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benchmark firm that the AER is regulating (a pul@/pegulated energy network business
operating within Australia). Furthermore, Front{g016, Table 4) estimates the distribution
rate for listed equity in aggregate at 0.75 rathan the 0.83 figure in Lally (2015, Table 1).
Implicitly, Frontier attributes the difference beten 0.75 and 0.83 to these foreign
operations, but does not empirically assess thetigue In response to Frontier’'s argument,
Handley (2015a, page 21) argues that dividend iesliare affected by many factors, but
again he does not elaborate, and the AER citesonmsnent.

Frontier's claim can be empirically assessed. Agsorthe 20 firms examined by Lally
(2015, Table 1), the seven with the largest taxrpays to the ATO account for 79% of the
taxes paid to the ATO by this set of 20 firms, andill therefore focus upon these seven.
Table 1 below shows their distribution rates foedits (from Lally, 2015, Table 1), an
estimate of the proportion of profit from their éogn operations (from the 2015 Annual
Report), and the payout rate (dividends to casl fl@m operations, from the Cash Flow
Statement in the 2015 Annual Repdrtlhe proportion of profit from foreign operatioiss
monotonically decreasing in the distribution ratdich is in the opposite direction to that
claimed by Frontier, and the correlation betweeanttio variables is the very striking figure
of -0.95. Furthermore, the payout rate is podyiveorrelated with the distribution rate
(0.50).

A possible explanation for these results is a®¥adl. Firms with a large proportion of their
profit from foreign operations (like BHP and Rionia) retain a larger proportion of their
cash flow in order to finance such operations, whieduces dividends and hence the
distribution rate by more than the profits fromgbeoperations raise dividends in the same
year, at least for many years. This can be madielieh a simple example. Suppose a firm
has pre-tax profit of $100 (all from Australia),ygatax to the ATO of $30, and pays the $70

" The data sources are BHP (2015), Telstra (201®stiéc (2015), CBA (2015), NAB (2015), ANZ (2015),
and Rio Tinto (2015). For BHP, the profit sharenfrforeign operations is proxied by the proportidrioreign
employees, shown on page 47 of the Annual Repod,averaged over the last three years. For Telstea
profit share from foreign operations is proxiedtbg proportion of foreign customers, shown on pRigef the
Annual Report, and averaged over the last two ye&sr Westpac, the profit share from foreign opiers
(NZ) is provided on page v of the Annual Report, thee latest year. For CBA, the profit share frioreign
operations (NZ and IFS) is shown on page 10 ofAiheual Report, and averaged over the last two yebos
NAB, the profit share from foreign operations (N#ZdaUK) is shown on page 6 of the Annual Report, and
averaged over the last two years. For ANZ, théitpsbare from foreign operations (NZ) is showngm 24-27
of the Annual Report, and averaged over the last ywars. For Rio Tinto, the profit share from fgre
operations is proxied by the proportion of foregmployees, shown on page 158 of the Annual Repad,
averaged over the last three years.
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residue as a dividend. All $30 of the credits tzdacan then be attached to the dividend, and
therefore the distribution rate for the creditd is Now suppose the firm retains 30% of the

after-tax profit every year to invest in foreign eogtions, and every such $1 invested

generates an increment to pre-tax profit of $0.1year thereafter. The firm’s distribution

rate will then initially fall to 70% as follows:

_ Dist _ DIV@/7) _ $70.7)@3I7) _
- TAX(ATO) TAX(ATO) R0

70

The denominator here will remain fixed over timeilgththe pre-tax profits (and hence the
numerator here) will rise at 2.1% per year (0.70000810). So, the distribution rate will rise
over time at the same rate, and will take 17 yéanecover to the original level of 1. So,

Frontier's claim seems to be false and an explandfior the opposite pattern is readily

apparent.

Table 1: Distribution Rates and Foreign Operations
Company F Foreign Ops Payout
BHP 0.64 0.50 0.26
Telstra 1.00 0.06 0.43
Westpac 0.94 0.12 0.56
CBA 0.98 0.12 0.50
NAB 0.93 0.19 0.41
ANZ 0.98 0.15 0.24
Rio Tinto 0.26 0.60 0.29

In summary, since the distribution rate is a firpesific parameter whilst theta is a market
parameter, theta must be estimated using market-dada whilst the distribution rate could
be estimated using firm, industry, or sector-widdadaccording to which was judged to
provide the best estimate for this firm-specificgraeter. So, consistencyrist essential and

| therefore disagree with the AER on this pointirtRermore, pragmatic considerations point
to the use of sector-wide data of some sort. Simealistribution rates for listed and unlisted

businesses are significantly different and (priyatgulated businesses are listed or owned by
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listed parents, the distribution rate for regulatedinesses should be estimated from that of
listed equity. The choices here are ATO data obfistéd equity or financial statement data
on a subset of high value firms constituting a mgjaf the value of listed equity. Since the
ATO data contains significant unresolved discreps)cthis favours the use of financial
statements for a subset of high value firms andstimate of this type is 0.83 for the top 20
such firms. Finally, Frontier's claim that firmsittv significant foreign operations have
higher distribution rates than firms without sugemtions, and are therefore unsuitable for
estimating the distribution rate of regulated basses (which do not have foreign
operations), appears to be false and the obsera&drp can be explained through the
investment of profits required to finance theseiigm operations. Accordingly, the effect of
these firms with foreign operations being incluaathin the set of firms used to estimate the
distribution rate for the benchmark firm (with onlgcal operations) is to underestimate
rather than overestimate the distribution ratettier benchmark firm. Thus, the estimate for
the distribution rate of 0.83 is likely to be toma for the benchmark firm rather than too
high.

4. Conclusions

My principal conclusions are as follows. Firsthyjthin the Officer model, theta is a
weighted average over the utilization rates forutagion credits by individual investors and
these utilization rates are 1 if investors canthsecredits and zero otherwise. So, theta is not
the market value of the credits. Transactions ashdinistrative costs incurred by investors
in dealing with these credits cannot be dealt Wwiyhreducing the estimate for theta and, if
considered important (which | do not think to be tbase) would have to be addressed
through an extension to the Officer model. Fumi@ne, this extension would only matter to
the extent that the firm’s equity beta differednfrd. Otherwise, such costs that are reflected

in the empirical estimate for the MRP that is ubgdhe regulator would deal with this issue.

Secondly, the AER’s approach to imputation credgs consistent with the post-tax
framework in the NER and NGR. This framework deti@es the allowance for company
taxes but gives discretion over the cost of equitthe AER subject to it reflecting the market
situation, being nominal, and consistent with theatment of imputation credits in the
allowance for company taxes. The AER unsurprisinghose the Officer model, and

rigorous proofs of this model reveal that thetaisveighted average over the “utilization
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rates” of individual investors, with the utilizatioate being 1 for investors who are eligible to
use the credits and 0 otherwise. So, theta isheomarket value of the credits and therefore
does not point to sole or primary use of impliedrkea value studies to estimate this
parameter. Such studies are merely one of a nuofbgossible approaches to this matter,

consistent with the AER’s approach.

Thirdly, theta when properly defined in accordamath the Officer model is not affected by
personal tax rates whilst the coefficient on imgotacredits in a dividend drop-off study is
affected by differences in the personal tax ratascapital gains and dividends, and is
therefore a deficient estimate unless a correaianade for this issue. In addition, the cost
of equity pre personal tax is affected by diffesién personal tax rates on capital gains,
dividends and interest but estimates obtained frerOfficer model will in general fail to do

so correctly because this model assumes that éineneo such tax differences.

Fourthly, conditional upon recognizing the existeraf foreign investors when estimating
theta, this parameter could be estimated in thiféerent ways. In estimating theta from the
proportion of Australian equities held by local @stors, | favour the use of all equity rather
than only listed equity and therefore an estimatetfeta of at least 60%. In addition,
estimation errors in either direction could arieenf deviations from the assumption that the
terms other than the value weights on the RHS oéton (8) are uniform across investors. |
do not think that the latter is a substantial iss@ecordingly, the reliability of the estimate is
high. Furthermore, since any estimate of thetdhaf type is subject to errors in either
direction, it isnot an upper bound on an estimate of theta. In addia correctly measured
redemption rate for credits is an upwardly biasstihveator for theta because local investors
would tilt towards stocks with high imputation cregields. Furthermore, since the ATO
data from which the redemption rate is estimatedhtains significant unexplained
discrepancies, which give rise to two significardlfferent estimates of the redemption rate,
any such estimate of theta is unreliable. In &aluitsince the AER chooses the lower of the
two possible estimates (0.45) that have been gttkefeom the data source it uses, and the
other is 0.62, this possible underestimation of ridemption rate may exceed the upward
bias resulting from local investors tilting towarstocks with high imputation credit yields.
So, the AER'’s estimate of 0.45 for the redemptite isnot an upper bound on an estimate
for theta. In respect of the difference betweenAER’s estimate of 0.45 for the redemption

rate and their estimate for the local ownershippprion of local equity of about 60%, I
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think the most likely explanation is that the figwof 0.45 is too low. In respect of the impact
of the 45 day rule, the rule constrains tax arg#rand therefore minimizes the gap between
the correctly estimated redemption rate and thpgatmn of Australian equities held by local
investors. The rule also prevents some ‘genuineéstors from obtaining the credits, and
therefore drives down the redemption rate, but ttosvnward effect is unlikely to be
significant because ‘genuine’ investors have th&oapof changing the timing of their
transactions and would have strong incentives teadoFinally, in respect of dividend drop-
off studies as estimators of theta, | concur whih AER’s view that they warrant very limited
weight for reasons identified by the AER. Accodlin | think that the equity ownership
approach (with an estimate of at least 0.60) shbaldiven most weight because the estimate
seems quite reliable, lesser weight should be gieethe redemption rate (0.45 to 0.62)
because of the upward bias and the significantrejsecies within the data source used to
estimate it, and minimal weight to dividend drop-sfudies for reasons identified by the
AER (with an estimate of 0.35 from the SFG studjedeon by the ACT). So, conditional
upon recognizing the existence of foreign investwten estimating theta, this evidence

suggests an estimate for theta of about 0.60.

Fifthly, when estimating theta from market-baseddis, the estimated coefficient on
imputation credits should be corrected using thienese of the coefficient on cash dividends,

so as to remove the effect of other factors affigctihe value of imputation credits.

Sixthly, since the distribution rate is a firm-spec parameter whilst theta is a market
parameter, theta must be estimated using market-dada whilst the distribution rate could
be estimated using firm, industry, or sector-widgadaccording to which was judged to
provide the best estimate for this firm-specificgraeter. So, consistencyrist essential and

| therefore disagree with the AER on this pointirtRermore, pragmatic considerations point
to use of sector-wide data of some sort. Sincedtbiibution rates for listed and unlisted
businesses are significantly different and (priyatgulated businesses are listed or owned by
listed parents, the distribution rate for regulatedinesses should be estimated from that of
listed equity. The choices here are ATO data blisédd equity or financial statement data
on a subset of high value firms constituting a mgjaf the value of listed equity. Since the
ATO data contains significant unresolved discrepes)cthis favours the use of financial
statements for a subset of high value firms andstimate of this type is 0.83 for the top 20

such firms. Finally, Frontier's claim that firmsittv significant foreign operations have
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higher distribution rates than firms without sugemations, and are therefore unsuitable for
estimating the distribution rate of regulated basses (which do not have foreign

operations), appears to be false and the obsempdsiie pattern can be explained through
the investment of profits required to finance thieseign operations. Accordingly, the effect

of these firms with foreign operations being in@dddvithin the set of firms used to estimate
the distribution rate for the benchmark firm (wihly local operations) is to underestimate
rather than overestimate the distribution ratettier benchmark firm. Thus, the estimate for
the distribution rate of 0.83 is likely to be tammM for the benchmark firm rather than too

high.

Finally, and again conditional upon recognizing #astence of foreign investors when
estimating theta, coupling my estimate of the tistion rate of at least 0.83 with my
estimate of theta of 0.60 yields my estimate fange of at least 0.50. This contrasts with

the AER’s estimate for gamma of 0.40.
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APPENDI X 1: Terms of Reference

Gamma Request for Quote

Background

Service providers have submitted that the AER should follow the recently released Tribunal decision.
The AER requests limited advice on a number of disputed matters including:

- The post-tax framework in the NER/NGR (which appears to be based on Officer’s 1994 work)
and if the AER’s approach to estimating gamma is consistent with this framework

- Ifthe AER’s use of estimates of the utilisation value from the equity ownership (EO)
approach and tax statistics are valid approaches for estimating the utilisation value

- Ifitis reasonable to place more weight on estimates from the EO approach than estimates
from tax studies and is it reasonable to place the least weight on estimates from market
based studies

- If the estimates from market based studies, and in particular SFG’s dividend drop off study,
require adjustment for the apparent impact of differential personal taxation impacts
apparent in the estimates of the value of cash dividends

- Ifin estimating the value for gamma as the product of the distribution rate and the
utilisation value it is reasonable to combine estimates of the utilisation value and
distribution rate estimated from consistent data sets

- Ifthe use of the SLCAPM, which does not explicitly take into account imputation credits
(noting the MRP is adjusted for their value), means that estimates from the equity EO or tax
statistics should not be used in preference to market base studies (e.g. dividend drop off
studies)

The AER expects the consultant to read the following material in considering the above points and in

providing the services required:

- The Australian Competition Tribunal decision for JGN released on 26 February 2016 (and to
the extent necessary the AER decision underpinning this)

- The gamma proposal from Australian Gas Networks (AGN).
We note the proposals of all service providers with decisions to be released this month

by the AER (Ausnet DX, CitiPower, Powercor, United Energy, JEN, AGN, Amadeus, and
ActewAGL Gas Network) are all substantively the same. These are also largely the same
as those that were before the tribunal (only a few incremental additions to arguments).
Given this, we have attached the AGN proposal and are happy for the consultant to just
read this proposal (we will check and let the consultant know if they should read
anything in any other proposals — however even if there is something else to read it will
not be material).

- The new consultants’ reports from the Frontier economics on gamma submitted with the
revised regulatory proposals on 6 January 2016: Frontier economics: The appropriate use of
tax statistics when estimating gamma.

- Associate Professor Handley’s advice to the AER received in September 2014 and 2015 as it
relates to the questions in this brief

- Submission from parties on gamma on the current decisions, with a particular focus on any
late submissions made on the recently released Tribunal decision

33



- AER drafting on the consistency of parameter estimates in the rate of return framework and
why an adjustment to the dividend drop off studies is requited to make the estimate pre-
personal tax. (for review)

- Officer’s 1994 paper, The cost of capital of a company under an imputation tax system
The consultant should read more broadly to the extent they consider it necessary to provide the
services required.

Service required

The consultant is required to write a short report that answers the following questions in light of the
decision by the Australian Competition Tribunal handed down on 26 February 2016. In answering
each question the consultant should give a brief explanation on why they hold their view.

Where relevant to a given question, the consultant should express a view on whether they consider
the Tribunal view and reasoning is correct (or not) and why they hold this view.

Where they consider it desirable, the consultant is free to add commentary on others matters they
consider of relevance to the question of whether the AER’s approach to estimating gamma
(including reasoning for approaches and their relative weighing) appears reasonable.

The consultant will be required to provide a draft report for comment of AER staff and a final report
taking into account AER staff comments. The consultant is only required to take into account AER
staff comments to the extent the consultant thinks this is warranted (noting the AER expects and
wants the consultant to provide their honest expert opinion).

The consultant is also required to review a short piece of drafting by AER staff with respect to both
logic and clarity.

Questions for the consultant

(1) Isthe AER’s approach to estimating the value of imputation credits consistent with the post-
tax framework in the National electricity rules (NER)/National gas rules (NGR)? For clarity,
please also explain:

a. What does post-tax mean in the NER/NGR

b. What are the cash flows going to capital providers under the post-tax framework in
NER/NGR, and do the cash flows going to capital providers of the firm under this
framework effectively include:

i. The face value (FV) of coupon payments on debt
ii. The FV of principal repayments on debt
iii. The FV of distributed dividends
iv. The FV of realisable capital gains
v. The FV of claimed imputation credits

c. Isthe AER approach to gamma, effectively based on the assumption that imputation
credits with a face value of $1 have a post-tax value of $1 when utilised, consistent
with the post-tax framework in the NER/NGR? In this context:
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i. Does the fact estimates of the utilisation value from the equity ownership
approach and tax statistics are not “market values” derived from observable
prices invalidate estimates from these approaches.

ii. Does the fact the estimate of the required returns on debt and equity are
derived from market prices invalidate the use of estimates of the utilisation
value from the equity ownership approach or tax statistics?

iii. Does the fact estimates of the required return on debt and equity are
derived from market prices mean estimates of the utilisation value from
dividend drop off (or other “market” based studies) should be used in
preference to estimates from the equity ownership approach and from
taxation statistics?

In answering the above question and to the extent you consider it relevant, please have
regard to the relevant formulas and definition of cash flows for the post tax vanilla WACC in

Officer’s 1994 paper The cost of capital of a company under an imputation tax system.

(2) Does the AER’s estimation of rate of return parameters (that utilise the market value of
shares and bonds) combined with the estimation of a utilisation value (largely based on the
face value of distributed imputation credits expected to utilised) appear reasonable? In this
sense, are their different methods of estimation (mixture of market value and face value)
consistent?

In answering this question please consider whether estimates of the required return on debt

and equity are likely to be impacted by differential personal taxes in materially the same was
as estimates of the utilisation value from dividend drop off studies. Also please consider the
Tribunals comments at paragraph 1073.

(3) With respect to different estimates of the utilisation rate:

a. Canthe equity ownership approach produce a valid point estimate for the utilisation
value? In considering this, please consider if:

i. estimates from the equity ownership approach should be limited to use as
an upper bound for the utilisation rate?

ii. thereis any reason the estimate is likely to be unreliable?

b. Can Tax Statistics provide a valid point estimate for the utilisation value? In
considering this, please consider if:

i. estimates from tax statistics should be limited to use as an upper bound for
the utilisation rate?

ii. thereis any reason the estimate is likely to be unreliable?

c. Canyou briefly explain what may be driving the difference between the estimates of
the utilisation value form the equity ownership approach and from taxation
statistics? In considering this, please consider if the difference is likely to be driven
by:

i. domestic investors not being able to utilise imputation credits (l.e. the 45
day holding rule)

ii. investors not valuing imputation credits at their full face value

iii. Data issues with the different estimates
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Would the 45 day holding rule be expected to be having a material impact on the
utilisation of imputation credits relative to estimates derived from the equity
ownership approach?

Is it reasonable to give the most weight to estimates of the utilisation value from the
equity ownership approach, less weight to estimates from taxation statistics, and
the least weight to estimates from dividend drop off studies?

Are the AER reasons for giving limited weight to market based studies reasonable?

(4) Tothe extent market based studies are used to estimate the utilisation value, should an
adjustment be made to the estimated utilisation value from a study where the study
estimates the value of cash dividends at less than its face value? If yes, what adjustment is
likely to be required? Is the AER’s approach appropriate?

(5) Should the utilisation value and the distribution rate be estimated on a consistent data set?
In answering this please consider:

a.

If it is reasonable to combine estimates of the distribution rate and utilisation value
from a consistent date set (e.g. to combine a listed equity distribution rate with a
listed equity utilisation value)?

If it is reasonable to conclude the top 20 firms should not be excluded from the
estimate of the distribution rate for listed firms?
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