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“MYRON GORDON'S COST OF CAPITAL o
- /Introdﬁction A
' ' | - ‘Return on capital and investment behaviour I -
i o "+ - Prices charged by a PUC for services or products
are controlled by the regulatory commission
— Prinlciple in setting prices:
e . that they cover all the costs required . , .. -
‘ ' o ‘ to provide the services, including a ’
return on the capital employed that is "
necessary to attract capital . —
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GLOSSARY OF SYMBOLS

price per unit of output o : _“ J—

" quantity of output

variable cost per unit of output

fixed operating cost per period

pital per perlod f]m; . - I

outstandlng debt per shale of commom . sLoEEA'Mwa”HM
coupon interest rate on outstanding debt

corporate tax rate on income '

book -value of common equity, per share of C. S

rate of return On common equlty

number of shares of common stock o - e P
price‘per.share of common stock

a utility's cost of capital |

yield investors require on common stock‘

d1v1dend the company is expected to pay 1n period t

1etentlon rate

~number of shares to be 1ssued to ralse I dollars
~amount of external flnan01ng requlred o o : o

. fraction of normal price per ‘share reallzed per share on new 1ssue

expected growth rate of dividend

. fraction of funds raised expected to accrue to existing sharéholders

.fraction of existing common equlty to be ralsed from new sale of

" stock

- risk premium on a standard share

~ratio of the“risk on share j to the risk-on a standard share o
- current interest rate ‘

rate of increase in the number of shares

realized return to the‘investor

market portfolioc of shares

‘risk free bond o o » | e A o

value of k with no debt>in the capital structure = = . L
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P
X “weighted average of k and c- _ ‘
Z 'gfoss cost to the consumers on account of the capital
employed by the utility
Z - gross cost to the consumers per dollar of capital employed
U ) .
L subscription or issue price of stock




Notes from "The Cost of Capital to a Public Utility"

Myron J. Gordon - ‘ B

s

Ch, I - Cost of:capital in perfectly competitive capital markets

Z = (Pk+ Li) / (P+ L)

" When current and coupon rates of interest are the same —— .

: o I : oo o » :
Traditional cost of capital is U ' _ : o |
. : o : : : |

= (Ek-+ Be) / (E+ B)

i P:;.Market Value of common equ1ty_ 7“ '

L;.'Mafket Value'of debt

E: Book value or hlstorlcal cost of conmmon equlty

B: Book value or hlstorlcal cost of debt

s current yield on firm's debt

. €: imbedded interest rate on debt

k: yield at which stock is.selling

Ch. 2 —7Perfectly competitive capital markets

Problem (A)

(B)

~ Objective of regulatory aoency
Allow the utility the lowest rate of return
consistent with the investment in plant
equipment by the utility that satlsfles
the demand for its output

- Objective of the utility: ~
: Maximize the market wvalue of its outstanding
_ common equ1ty._

Goneral model of share valuatlon

Value of
value of

AV =
[o]

D=
t

P =
n

share of stock may be represented as the present
the future cash flow it is expected to prov1de

Present value of share »
Divideﬁd the share is expected to pay in period t

Price at which the share 1s exnected to sell at -
the end of t = n '

Discount rate that converts a cash flow during or at:
the end of period t to its present value. '



" For én~investdr with a one period horizon
=D, + P.
Yo 1 1.
"1 +k

For an investor with an n period horizon _
A -
T At @+ on

For an investor with an infinite horizon

N

e e Vo=t D

}a —_t i

Alternatively, using "n period" formula and "infinite" f.

Pn=Dn+l Pn+.l )
1+k
Market averages. assume Po'=\/O - _ _ S ‘ o
. c With Po known and with defensible estimates of Dt? the value of k for

~a share can be derived

k=D, +P, ~-P
. : o

Realized yield = Dividend yield-plus rate of growth in price,

Glossary of symbols

i

Price per share

Book value per share

# of shares outstanding .
Dividends per share of stock '
EPS - : . . .
Market value-of debt on a per share basis o .

Book value of debt on a per share basis : -

= current rate of interest : :

coupon orx imbedded interest rate on outstanding debt

.= rate of return on common equity investment :

= Y/E = rate of return on common equity (oxr book value) - -

= (Ev + Be). / (E +.B) = ‘rate of return on total assets (at book valuus)
= yield at which ‘share - is selling : ‘

= value k would have if the f11m had no debt~1n its capital eructure
= cost of capital L : o =

o owononon

]

SRR 2 R0 <Y 2
I
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Ex Stationary firm

No investment and financing =
earnings in every future period = current earnings
dividends in every future period = earnings -
No debt in capital structure
Y _ Y _ Ex

P=7 : = = o : o
=1 ()t L ’0 _ .

And price per share is the multiple of 1//9 of the current EPS.

Stock flnan(:lng-.r__same company._

B B iR e el

loundering investment at cost I, and rate of return x = rate of .
return on existing capital . ' ‘

If the return :anestors requlre on a share is 1ndependent of

the N of shares placed on the market the N required is N = I/P

' P S (NEx 4+ Tx)/(4n) = NEx + Tx = NEx + I(x-p)
‘ N P ~pC//+l'/,.0)." Cnp '

if x = P> the :anestment Wlll not change ‘the price per share' '>
if x < Py P4 and vice versa

" Do not undertake if XL P

Debt financing:

Ambunr borrowed pe.r' share L=L/N

= Fx + L (x-1)
.lc . ..;,.

k is u.,ed 1nstead of,o for the dlscount rate since the flrm has
debt in its capltal structure.. N does not change and EPSA from:_

Y =Ex to ¥ = Ex + L(},—:L) on the assumption that x>i |

the MM position
Sl : " Stock of a leyered corporation
." .o o k =p + (p-i) (L/P) "

P = Ex + L(x-i) . - = Ex Lg'x—@.- S R
Pt (P-1) (L/P) P




Retention financing

Dividend drobs from Dy = Y ="1:‘.x to Dy = Ex-bEx where bEx=I/N
Fraction of EPS rétained is b = I/NEx B ' -
NEX = earnin'gé on> total common  equity.

Assuning ﬁo further jnvestment contemplated, the D of—

’eVéry subsequent year is 4 from Ex to Ex+xbEx Retention'
faises common equity per share by bEx and a return of x ié '-

expected on the investment.

=== DS U SRS
P = Ex - bEx -+ g Ex + xbEx
1+p (1L +p)¢t
‘\ . - .- . = .}i\i =bEx‘ (x -—10)
~ ' A £ +A)
Continuous reteﬁtion financing
. . S no debt, return of x on investment -

Yy = Yok xb¥g = Yo(l + bx)
in period t

Ye = Yol + bx)T

P#,%O (1 =) Yo (L + byt :
: el . ‘(1 +Pt - ; —
‘ Lé;f:hiﬁ;:,- Pass ,7[/")>A'}/——_-' _

so P = (1L~ b)Y
P = bx

Influence of retention financed investment on P, use derivative

dP/db. .Assumption in per.fec't\"c apital markets @ independent of b



e
=

dP = (x ~p) __ ¥ AP _ o oer e
| (P -b02  db 0ifx =p
'Thus,-cost of retention capital remains o in the casé-of contiﬁuous,

retention and investment. A ‘ -

If dividend in t = 1. is (1 ~b)Y1, and expocted to grow at rate bx

>1nde£1n1tely, the yleld at whlch the share is selllng is

-

Continuoué debt financing

Retalns and 1nvests fraction b of income and also borrows and 1nvests_
_ o perlodlcally to malntaln debt - equity ratio o .
I Ratio expected to maintain‘undef'purely competitive capital'maikéts
(PCCM) is L /P, based on market values of debt and common equity, rather
than B and E, bosk values. ' ‘

Amount earned on common equity during t = 1 is mo longer Egx but’

o o - ' - Yy = xE, + (x - C)Bo

Yy = ¥y 4 xbY¥y b (x - 1)4B,
..Value of AB, determined:

bY; = increase in common equity at book value S

Po/Eo‘ market to book value ratio

the increase in common equity at market value is bYl(Po/Eo) - If debt
_ equity ratio is to be unchanged (at market value) ABO must be the
- _ fraction Lo/P, of bYj (P,/Eo) Hence, T . :

ABo = (Lo/Pg) bYy (Po/Eg) = bY3(Lo/Eg) o -



And . . . ' . . -

]

)é Yy o+ xbYq b (x - 1) bYp(Lo/Eg)

I

Y3 (1 + bry)

. where

rp = x (k- 1) (Lo/Bo)*

The debt/equlry~ratlo aL t O sin; thls evpre551on s the debt at mar Kef - - e e

value and the equity at market value.

* The value of ¥ in this equation is the added income to the common d1v1dsnd

by™ the 1ncrease in common equlty in period one. = Return on common equ1ty
investment during period one

-S= : - : ‘ _
Po= & (A =BWa@+bn)t '
L k=t @+t

s @-bY
k—~br

where k is the yield on a share with a leverage rate of L/P

he cost of retention capital unddr the perfect capital markets asqumptlonb

“‘remains equal top.

P=(1-b) Ix+L (- D]
P+ (L/B) (P~ 1) - bx - b (L/E) (x~ i)

= (1<b) [Ex +1L (x —i)] - L(p - 1) o
A = bx'=b (L/E) (x - i)

And the derivative with respect to b is

'gb G-p) [t WE (- D] @ +E) -
- [,o~bx~b(I/E)(x—l)]2 I
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'the"right hand side is x-9% by a quantity that is poéitive if
ot A y

%xri. Heﬁce, dp/db =

the firm maintains a leverage rate of L/P is equal to /.

A

" Continuous new equity financing

W

at t = 0

total common equ1ty at end OL‘t that

total common equity at end of period t

accrues to shareholders -

.

existing common equity

Q¢

Hyp: Let total common equity at t =

o be Wo

funds raised from the sale of stpck as a fraction of

funds raised from sale of stock during t

fraction of Q; that accrues to shareholders at the start of t

in common equity due to sale of stock be s Common eqﬁity one peribd later is

W1 = Wy + bNyp + sW,
Since NYj = rW,
Wi = W, + brWo + sW, = a

And W, = W (1 + br + s)®

In each period,

'additional shares. At the end of =

equity of the shareholders at t 0 and .

shares from t = o through t = n.

t = n'on a share outstanding at t = o,

the sale of

during n that acerues to the shareholders at the start of n : .Q

+ br 4 s)

the total equity is raised by the fraction br due to retentloq

dnd by s due to the sale -of

the equity arising from the sale of -

sW be the funds ralsed from

Let Qn
M-}

I e R A LA T SR 2 SRRt B Sun ISR, b e

0 if x =£ and the cost of retention capital, -when

= NEy and expected rate of grthhw'

n the total common equity will include the
Interest is in expected equ1ty and d1v1dend at

stock during n, and let v be the fractlon of the funds provided



o .  the rlght hand 51de is h70" by a quantlty that 1s p031t1ve if

x>, Hence, dp/db = 0 if x ~Pand the cost of retention capltal, when

li,ﬂi - s the firm malntalns a leverage rate of L/P is equaJ to 4.

_ Continuous new equity financing
Wy =.total common equity at end of~period t

‘total common equity at end of t that accrues to sharehotders:
at t =0

!I'

CWE

S 2 ' , s = Funds ralsed from the sale of stock as a fractlon of
' ' ' existing common equity

Q¢ = funds reised from sale‘of.eteck_dpring t

S o v = fraction of Qg that accrues to shareholders at the start of £ ' .
’Hyp: Let total common'equity at t = O'be‘W = NE, and expected rate of growth

'in common . equlty due to sale of stock be s Common equ1ty one period later is

Wy = W, + byyp + sW
i;}_" g .A“ Sinte NY; = rW, ._ e .. | o j . :
Wy =Wy + brWo + sW = Wy (1 + br + s)

'And Wn_= Wo(l'+ br +‘s)ni B L - . . ET

In each period, the total equ1ty is ralsed by the fraction br due to retentlon '

and by s due to the sale of -

additional shares. At the end of t = n the total common equity will inclﬁde the.
equity of the'shareholdets at t = o and the-equity arising from the saie of
shares from t = o through t = o, . Interest is in expected equity and leldend at‘
‘ t = n on a share outstandlug at t = o, Let Qn f sg‘ﬁe the £unds raised from
. - the sale of stock during m, dnd leL v be the fractlon of the funds prov1ded_

 during n that accrues to the shareholders‘at the start of n’



Wl'f= portion of total common equity at the end of t = n that belongs Lo the

share outstanding’ at t = 0.

i

Wi® = W, -+ bWy + vsWy

Wn* = Wy(L + by + rs)? % 2 sides by N and % by r

|1

gives ¥ntl = ¥Y; (L + br + vs)"

Earnings on a share at t = 0 are expected to grow at the rate br due to

_retention and at vs due to sale of additional stock"

Stock value model becomes

e

P=S (1-b)Y [1 + br + vst-1
=1 (L + Kt

if k>br +Vs

P= (L+Db)Y
" k - br = Vs

o)
" eeve. further derivation of v .

if market for new shares is perfectly competitive, the nﬁinbe:: of shares

given to. new shareholders during t = n in.return for Qn dollars must:satisfy two

‘conditions




A |

q oy e s 1 T e s maeirndld ien e
1. Wew discuz must be sold oo the prevailins prics pex

share at time of issue

2. vDiVidend expectation of new shareholdervshould have a
present value of Qn, the $ he invests when discounted
_at the rate k
CVWith r the f“*urq‘ea*ned on commdn»equity investment, b retention rate
-and (l v) Qa the book value of the cczmon eauity chtainad by thu naw

shareholders, the dividend in n + 1 is -

Dn N v .~ (l = b)r(l - V)Qn o ‘ -
Once in the corporation, the new shares are identical to old shares.

Dividends are expected to grow at br + vs...

Hence; both conditions are satisfied if ....

o<

Qy = 2: o (1 - b)r (1 - v)Qn(1 + br + vs) —n—l
el | (l+k)t—n ‘
£t m+t

= (1 - b)r (1 ~ V) Qn

k - br -~ vs o _  _ o _ .
(+25by Q) -» Andv= 1=k
S . : r - xb - s
Finite horizon model
If we assume that the current value of g (continuous growth rate
- of share) is ekpeefed to prevail for n periods and that thereafter

_ - ] v -
‘the dividend is expected to grow at a normal rate of g, the stock

‘valua model becomsas

™ . ) g @-? . . B
P=g Q-+t § QA -nY Qi@ ent™
S KD '.U+kjt _




¥4

(L - b)Yu(i + o)t 4+ Q@ +B)Y (i + 2N (1’+\§)
@+ Rt @Rk - %)

- Eg;_
t=1

produces a finite P with k<g ésllong as“k>§

With P known, the equation may be used to measure k since k is an
implicit function of the othef variables.  Under"this assumption
re a share's dividend expectation, X is an évarage of g and é‘plus ‘

the dividend yield .

“Regardless of how investment is financed, the utility's cost

_of Capitél,lz, is équa1 to p, theiyield.at»whichhité stock would

~ sell in the. absence of 1éverage.

When x = p, the lece of stock is 1ndependent of 1ts 1nvestment

[

and flnaic1ng decislons and the stockholder is indifferent as to the

level of investment and its flnanc;ngw

Hence, x = p is the lowest rate of return. the’ ut111ty can be

allowed to earn con51stent with the investment decision that the publlc

Anterest requlres.

with x.

The level of x is sigﬁificant to stockholders since p increases




Weighted Avérage Cost of Capital ..
Cﬁspomary ‘ o ‘ -
" Weights being the relative amounts of each type of
.capital in the capital structure. . . -
If the market values of the debt and equity are the )
weights, then . ’ ' "
Z+= Lp + sPp+ brPy (L = tp) / (1= tg) e

P+1L

‘Where L, sP and brP each divided by P + L are the fractions
of capital raised by debt, stock financing, and retention,
respectively. ’

The alternative solution is to take Z = to the cost of T
retention capital if earnings are adequate to support the -
‘investment rate, and to take Z = to p if stock financing

. and/or;leverage on the retained earnings is required.

f_Solvihg for p (p = pr / (1 “'TP) :_

. p= (1L -Db) Ex -+ xb.(l -1q) / (1 - tp)

P
o

-

for share yield in the absence of leverage and stock financing.




Use of Gordon's Models

A), D&m]ﬁﬁ&mhg

if a utility finances ‘investment only by the sale of debt, it pays’
all earnlngs in leldends and these are not expected to ‘grow; share price
is -

P.= L DE . = b L _
t=1 (i+k)C k (111.1)

D = EPS = 4.83

Puorsy = 4457

TR R e e s e e ereemm e e
knowihg”Piig7s) - 44 57 ﬁE§§

Thus k = .1084

The equation may be written in terms of the common equity per share

' E, the debt per share B, the allowed return. on asses x and the rate of<1nterest

on debt ¢ as ‘ _ o , R

P ='gE+B)x-—B¢ L o V ”” -
k : ' .
- . for 1975, the kndwn values are
P o= 44 57 , «
‘ E'= 2, Oll 807K738 998K‘~ 51 5874
B = 2,338,86+K/38,998 K = 59 9739
¢ = 6,687 or .0668 k = 1084

g Thus 44.57 = (51. 5874+59 9739 x = 59.9739% 0668
O £ o1 L

1029 1633x 81.5281
X L0792

i

i

&  to set r=k, we set X = ¥, making the substitution results im

(E+B)|Ek+Bc]

4B

to prove,...

44,57 X.1084 = 51.5874 + 59.9739 (51.5874% .1084 +.59.9739% .0668) -59.9739
S 51.5874459.9739 - © %.0668

4.8314 = 111.5513  (5.592 +4.0033 ) ~ 4.0083
: _ T111.5613 :

W




1

&,8314 45,5921 a ' :

: Contrary to Gordon's assunpthﬂ, marxet value is not 1ndependent
of the amount of debt in the capital structure. The derived market value -
requires solving for an estimate of P

ra ., fuh W .. ' -~
£ At : - . Py= 5.5921
B g T * S!o"’" o C Ay
‘“"“'\ @t Pt P.1084 = 5.5921

>

? = 51.5874 = E =

which is outsida the ecr4a1 market price rangs of Bell stock for

1975. (40.75 to 48.38) )

R S _for P =E, a change would be required in the

" Gordon's hypothesis, k should be

i

44,57k
Tk

51.5874
1.1574

1l

-

'B) Retention Financing

Il

Common equity per share

Allowed return

= Allowed earnings per share of commom

L= < N o S - |

Fraction of earnings retained

(1-b)Ex = dividend per share

|

: Accordlno to Gordon, 1t can be shown that w1th b tne retentlon rate
and r the rate of return on common, -the expected rate of growth in the d1v1dend
“due to retentlon is br., The prlce per share then becomes :

(-4
P =.§: Dt
t

= (1-+x)

=% (A-b)Er(Lbnt-l

= (k) E _

To= (bex ’ , | 1914
_ k-br
if k> br which must be true for qure price to be finite. Setting = Lk, the

share price P = E. Assuming the current book valuva per share to b° 1nd ependent
of the retention rate, the current price is also indspendent of b. For proof,
derive - 3P/ 3 while assumlno that k and r. are independent of b

9P = (r-k) Er o :
b . (k-br)? _ 1¥1.5

Qr

“TTcontrollableTvariable‘k;‘tO“yield“infagreement“with“jtfffft§jf’”




C e "

The change in price with the retention rates is = 0 when v = k and +

iF vk

In Bell's

T e e Y
LR N

A

caset
P = 44.57
Trors = P
‘b1975.=_302 or .3 B

D = 3.44 E = 51.5374

1975

if D‘é (1-b)Er _ }
. 3.44 = 7% 51.5874% ¢

T T 3 119 = 3‘44 T T T T T

r = ,0953

Thus, éxpected rate of growth in tﬁe‘dividend,‘dué to retention = br-= ,0286

Solving.for k using P

eq 111.4

4457k

44,57 = (1-.3)% .0953% 51.5874 -~ - i
- Tk - .0286 - - -
3.4414

K —-.0286
3.4414 + 1.2737

.1058

n.

it

k.

A

In this caée; r< k (.0953 .1058) and the A in price with the‘retentidn
‘rate:should be <0 - .. R ST T s SR

Example; if we set r at .09 and k at .10 so that r <k, the foect of_@hange
is (from P1975) ' : : :

’ N~
 from 111.4 P

- a. A of .01l in rik in favour of k, P varies -0.05

(1-.3) 51.5874%.09
710 ~ L3%.09

3.25/.0730
44,52

it
{

-

kX Financiag

price per

If a stock issue at the présent time is the on1y‘isSue expected, the
share may be written? :
P = Niv + Ir o _ o ‘ Lanls
(M) k : : ' o




= # of shares currently outstanding

n = # of shares that will be issved to raise I$. If new shares can b%'
‘issued at a price of P to provide the new stockholders. a return of k
on their 1nvestment, I = np and.

P

il

NEr + 1x

(NFI/P)k

NEr + L(r-k) , : A
bk . 111.6

it

 when f5é~k;7Eq.'lll ¢ Treduces to P = E-

if >k » P¢

iF 1< k »py o5 1 st

Commonly, a new issue of stock can only be floated to net the corporation
a price per share below that at which the stock ordinarily sells -
Because: .

. . 1. ‘The issue 1s sold to an investment banker at a price
' ' ‘ below that at which the investment banker puts the
issue on the market -

2. The issue may be marketed at a price slightly below the
~ normal price, Let A be the fraction of the normal price
.per share that the utility realize on a new issue,.
~Then n = I/AP and Eq 111.6 becomes

P = NEr 4 I(r = k/A) 1117
- me | o

For example, if ‘Bell's recent issue of 70m preferred stock had been in'
common, the elements of Eq 111.7 would be%* '

N = 38,998K
E = 51.5874 )
D .__r1975= 280,808K/2,011,807k = .1396 :
T - 708 .
k = .1084 ‘
A = = .97

(underwriting cost 3%)

K B © Eq.111.7

P = (38998EBX3% 51, 5874% .1396)+(75EEX6% ,1396/.97)
38998 EEX3 #.1084 =

P =80.95  non-ssqultur

n lizing a3 a base .,0.¥. data 1973 _ . 3




Maasuranann of ghave yvield Invasiovs cagquice
nypotheses:
¥p
A) UtLllty should be allowed a return on capltel eqLal to
its cost of capltal ’

-B) Return on capital cost of capital if the allowed return
on common is equal to or above the yield at which the Common
stock is selllng

: _ The problém raised consisigs in t su
the common stock of a utility is selling at auy point in time
A) Intrinsic-Yier

“Thé common approach to’ measurlno yleld is based upon the" relatlon

}between yleld and price.. If price P is known and dividend D is known, k,
-the yield at which the snare is selllng, may be 1nferred.

— i_The basic stock formula is

-5 Dt R | : :
=1 (HOE o ‘ - Iz

The'grbwth'rate of the-divideﬂd is g, the expreséion for P becomes

b 2Rl Lo o
g1 vk . W

Using as a base, tﬁe dividend history for the period 1965-1975, the-exﬁécted.~

" dividend for 1975% would be $3, for 1976, 3.08 etc. -for an annual growth rate

g = .0267

Under the reaépﬁabie assumption that k>g (in fact), we may.solve for k>.

e eD _ . B
= : o : _ Iv.2

N p & \ R

Using market data from 1975

o . P+7=48.38
P = 44,57
P4 = 40.75

]
tha ran ge of k would be

k¢ = 3. 12 + .0267 = .0912
483 ’ : _ A
Kk = 3.12 + .0267 = .0967 = 3.12 + .0267 =.1033

44.57 - 40.75

R O0LSQ y = umxib b o= 2,17 m= .0753 r = .82

0N




Gordon states that the expected rates of growth in dividends, earnings and -

share price are all equal and may be used to obtain an estimate of g; however,

historical data contradicts this hypothesis which would have: g =
t= - = =
7 De = Dp-1 o B ppg .opps,q o BT

t=o ——F—— ‘t=o -
2 Dy T ERSp o Pr

Refexr to appendix for additional data XQCQe;zz

Substituting k into Eq IV.2

s e

4457

g = .0195

B) Intr1n81c Growth Rate :

‘ The utility is expected to raise funds from the sale of 'stock equal
to the fraction s of the existing common equity, and if the fraction v of the
funds raised is expected to accrue to the existing shareholders, the dividend

‘to the existing shareholders is expected to grow at the rate vs due to thée
~sale of stock. The intrinsic rate of growth in the dividend is therefore

given by
= br + vs IR ' IV.3

‘Bell data 1975

b = .2878

r = ,0953 _ 4

v = 1-E/PA = 1 - 51:5874/46%1 = -0.12
s*= .06 ‘ '

We assume P to be the price at which new shares will be soldy

warrants presently outstandlnv permit vaLISltlon at 46.00. And no underwriting

cost is involved, thus A=1

+3% ,0953 + ~,12%.06

Eq-IV.3 g =
5 A g = .0358
this figure is a”doraUL'd¢l/ Adiffereat from tha intrinsic yiesld

(.0195) obtained from Eq. IV.2

* Existing common equity, end of 1975: 2,011,807,000

Excercise of warrants y:clds 46% 2, 625,000 = 120, 750 000

Fraction = €%

0967 =344 +g O A
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Theory: _ o e e 4 ‘ B
-When the return on common is equal to the yield investors require on
common, the price of the stock is equal to its book value. That is when r = k,

we hava P = E, - It follows. that when we observe that P=E, we can be satisfied
that v = k, and we need not troublzs oursslves with the task of measuring k.

It is also true that when P>E, we may infer that r>k, and that the
. allowed rate of return siould be reduced to make = k. The reverse is true
w"“')"l P<E, . . . . .

AlthOugh -the- market to ‘book valLe ‘relation. is.a simple and powerful

gulde to reoulltory pollcy, it does not render the measurement of k- unnecessary
for two reasons:

i 1. P>E means that r should“Be reduced, but not by how much.
: .If P>E by 207, it does not follow that r is 120% of k
- and should be reduced proportionately to realize r=k.

2., A policy of r=k is correct.only if the utility is not
expected to engage in stock financing. Should stock
financing be a necessary or desirable source of funds, a
return on capital equal to the cost of capital requires -

~r>k and P>E. Specifically, we should have r=k/X and the
“estimation of k and A is preferred to juggling with r on
the basis of the relatlon between P and E. :

The use of Beta to measure share yield R . P. 20-C

The yleld 11vestors requlre on a share may1¥=represodeed as equal to the
1nterest rate on a rlsk free bond plus a risk premium - : o s

let ‘A"'Pm~i be ‘the risk premium on a standard share o

Bj be the ratio pf the rlsk on: share 3 to the rlsk on a'
standard share. :

" The yield investors require on a share may be written:

..ﬂ. - kj‘:i. + Bj(km—i) - - Wi

For estimating Bj, Gordon °u9"ests thqt common practlce is to run tha

u)“)
time serves raegression

Rit - Rpp =< j e,J (Rm—Rpt) ‘ w.7




‘where Rjp = [DJt + PJt]/PJ, t 1= the'realized return velative

on share j in period t

~dividend during t

Djt =
Pjt = price of a share at the end of t
Ryt = the realized retutrn.relative on a .
warket poctfoli o of jnJL_a
Br: = the realizad return relative oo a.rvisk free band

. The regression is .run over n prior periods to obtain estimates of
: ;;Bj ane j,. the latter belng the average excess return reallaed on _ the share over:;j
‘the n perlods. T _ e

One course of action to estimate kn;lS to use an averaoe of Ry
over n prior periods. If we have accurate estimates of kj and Bj for one or
more other shares, théy may be used to estimate kp by means of the expression.

kp =4+ 1 [kj-i] | S -

'I' S o By : ' . :
. The resulting value of km along with the value of Bj for the-share
of 1ntexesL are cmployed in Eq. 1IV.5 to estimate kj for that share

Eq. IV.5  k =D+ br + s[1-E/xP]
: P : .
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‘ s Cwost of Vommon Scock - (Pre tax) Mop-Coasolidated -

End of 1975.

Average number of dommqn sharés oqtstahding 38,998,000.,-Di§idends per share
3.44 . |

#Common equity @ 31.12.75 (000's)
© Common @ 25 par. 974,950.
K ‘!Premium : 441;213 S e vt e e e i
- Retained . - . |
‘ earnings 595,644,
B .»-fAEquity ' 2,011,807'or 51.59 per share
. B ¥ Dividend payments 1975 = 135418 = 6.73% .
: I Equity 1975 ' 2011807
Yield: E.P.5. 1975 _ 4.83% I = 9.36%
B.V.S. 1975 51.59 ' : : '
Net yield'tdiinvestérfA be 344 4 7.72% \

T 4457
PeEeg = 9.23 - Cap:italiization ratio .1084

:

[+
- from épplication_to CRTC re dssue of 75 m. preferreq stock 9/76 p.29_

* excilusive of exctraordinary items,
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" End of 1975

atock (Pre Tax) Non-Coosolidatad

Preferred Stock DividehdS(OOO’s)

3.20 series . 2,705
3.34 series - 4,132

Rid

4

2.
2.

"1;2£§%¥E§Qiﬁwidem#i24,84immw;;m;;;1$ﬂ{*1iw;;;jm;_;

.23 seriss 3,459
28 series . 5,900

25 series = 3,649

Preferred equity 331,307 ‘

Average rate on preferred = 24845/331307 = 7.5%

Yééf_

1970
L1971

1972

1973

1974

1975

o .
.

End of 1975

Total

‘Historical Rates

Dividends ‘ Equity Rate(%) _

5,706 93,997 . . 6.07
9,350 197,997 . 4.72
13,079 . 197,991 6.61
14,020 248,988 5.63
17,594 - 332,002 5.30
24,845 331,307 7.5

Cost of DeBt:(Pfe‘Tax).Non—ConéQli&ated

debt outstanding end of 1975 (000's) .

Loﬂg Term Debt ' 2,294,023
Notes Payable . 44,841
TOTAL 2,338,864

Interest Charges 156,218

Average ratio on debt 156,218/2,338,864% = 6.6




E.C. 1975 o
Book Value Approach
preferred Shares ) 331,307
Comnion Stoeck ' 2,011,807.
Debt 12,338,564
TOTAL . 4,681,978
1 .
_Preferred Stock: 7.5%
Common Stock: G.737%
Debt: o 6.68%

*Reunded (1) Annuslized’

- 7.08°

42.97

’ 49,95

100

Bell Canada (Unconsolidated)

Value of Capital‘ J

Preferred shares

Series A(3.20)

~ Series B(3.34)

Series C(2.25)
‘(4.23)
(2.28)

Preferred Equi
~ Common Stock
 DeBt

o
L
Market ValﬁeiApprdach‘ I A
Ave.Mct Val  #0.8. . -
b5 .- 845 37,602 0.85
th.s 1,237 55,086 1.2
26.38 | 1,622 42,788 .96
49.44 2,000 98,880 - 2.23
25.50 . 5,000 127,500 2.87
i o T ‘
ty K | " 361,816* 8.15
| 44,57 38,998 1,738,140% 39,16
| 5 2,338,864 - 52.69
TOTAL  |i:

i
.

L

‘Cost of Components

Series -

3.20
-3.34
2,25
423
2.28
C&mmon ‘

Debt

2,705 ¢

- I Dividerds:

.

4,132
3,649 |

8,459
5,900 |
135,418

4,438,820 . 100"
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 Explicit Cost of‘Compdﬁentsﬂ4lféi.AdiQStéé 
. End of 1975 ol

Book Value Approach o . > S ER I {;Mzrkeﬁ Value Approach
P . D . .

, o Cost " Weight Composite - o Cost.'{: ' Weight Comgositg
Preferred Stoqk 7.5% .0708 .5310 S ' - 7,19 i .. .0085 L0611
‘ Series 3.20 . : : o S 7.1t . 0124 L0931
5 os L : L - N 8.53 -1 0096 - . .0819
4.23 S - S . 8.55 - . . .0223 .15G7
2,28 T : , o : . 8.44 i . o 0287 ' 2422
Common Stock  6.73 L4297 . 2.8919 - B S 779 0 L3916 3.0505

Debe  6.68 4995 3.3367 - o 6.68 5269 3.5197

Weighted Average - 1. - ' 6.7595 , . A o . Ty R | - 7.2393
Cost of Debt ‘ '




Inpliicatieans of Uadevwriting Costs -

Assumptions: Bell's Internal Rate of Return

11% fox 1975, 10 3/4% for 1976%

Issué 70 M ¢ $20 D= 1.80 @ 97 _ N

Coumission 372 = 2.1 M

Continuous interest COst'

NEL proceeds 67 900 OOO @ 97 (on 70%) end of year = 9 278A

Opportunlty cost of

2 l M over 20 yrs @ 10 3/47 yleld = 225,750

N.P.V. 1,827,513.75

o . . Add WPV of Comm.  2,100,000.00 L
S . TOTAL Opportunity Cost 3,927,513.75 S

N.P.V. of oﬁportunity cost as a 7 of met proceeds:-5.782

© Total N.P.V. to Bell’Canada _
- e : _ : 67.9M 75M
RS © ‘Investment 75 M: Net IRR = 10 3/4% - 9.2784%

1

1.4716%

. Net Investment 67.9 M

o

NCF per year = GCF 67.9% 10 3/4%7 - 75m * 9% =

e eeed e 7,299,250 = 6,7503000 = 549,250 * 20 yrs.

N. P V.of pro_']ectassumln0 IRR of 10 3/4A, I of 70 m and annual -
“N. C F. of’ 549 250 exclu51ve of taxes: ' '

- 63,453,557,

Bell's IBR must be significantly higher than 10.75Z as implied.

* See p.33, Application to CRTCre preferred stock 9/76.
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‘ - VII- Corporate incomsz tax and the cost of capital

The burden of a corporate income tax
es

is different for a public
utility than for a non-regulated busin - :

s enterprise: i
A) A buslness enterprise is presumed to make output and price
~ decisions which maximize its profit before interest and taxes
" (EBIT). Hence, EBIT is independent of capital structure and
the dncome tax paid, and taxation reduces earnings on common
-stock. However, since interest is a tax allowed. expense, debt
- finaacing raducas tha tax charge 2nd yraisss the after-tax
earnings on the total capital. - ' '

- For ewamp? assumzwq IOP zmvf .etty the MM position that
 the cost of equzfu and debt oaﬁty“, #,*h no tag 3 &. If we

cost of equzty capztal 18 x/(l -'L) but ‘the pre- tam cost of
debt CJpztaZ is only &.

n

Ex.: Cost of equity (pre-teaz) _ 10'} 7
- Cost of debt (pre-tax) . = 9%

Tax rate (t) = 45%
Assuming § Debt = § Equity —> & = 9.5%
.. ' : B - | Pre-tax cost of equity = .1/(1 - .45) = .18 or 18% :

Pre-tax cost of debt ccpital = .09 or 9% a -
. The common stoqkholdefs gain tha d%jjérence between
 &/(1 - t) and £ (9%) times the cost of an investment by f%nanczng
o zt wzih debt znstead oF by the salz of stock or retained earnings.

B} A public utility differs in that the price of its products are-
R ' -~ set by the fegulatory agency to provide it with X on the total
‘ ' capital after taxes. The income tex falls on the consumers; B
it is implied that a dollar of debt financing raises the charges
to consumers by the current interest rate i plus any change in
k that .takes place (k follows i), while a dollar of equity -~
. financing raises the charges to consumers by k/(l - 1) less any
, reductmOn in k that takes place. -

The consequences of the debt equity decision on. the pre—tax
cost of capital to the comsumer is expressed throuOh the gross

0" cost of capltal without the depreslatlon term. - - o o
% = e + B/ (L - 1) ~ L
J N ‘ VIi-3
B+ E ‘ : 4 ' .



2

. . i 2 ovalu Boas T ol vi che Fhem's devagags vave ds g
| k= p‘+ o B/E : o B ;’,l V-2
p = value of k wiﬁh no debf in the'capitalbstructure
o < b‘f,i -
SubstltutlnCr for k in VII-1 : o t ) R —

%2 = e (Eo + uB)/(l - )
o B+ K ,

The- conaequence of a chanoe in the leverage- rate for the value of 3

'A~}¢~«1s -expressed by - 35/33 Tﬁlifﬁlllllllwwm_u_llulmmllllllﬂl:“Pmuymlllw»;;aa;;gmw

1l

¥or a change in debt'c = i, and with B + E

.qpnstant BE/3B = -1

(6-0)/(1-1) - | ) VI3

3% =
a8 - B+E
Since a<§— l; _ the. above is negative -and the cost of capltal falls S
. as 1evera0e rises.
Evaluating Eq. -VII -3
Bell 1975 data . i = .0668
- . . p#& .1 (Assumpticn)
¢ = .03
o T = .45 ' .
83 .0668 - (.1 -.03)/.55 = - .0005k2
‘ . BB 59.9739+51.5874 | B
- o : ‘ o or-— 0.06 - . '

B+E

With no tax, we would have

83 ='- 0.0032 or = .000029

38  B+E

Consoquently, with no corporate income tax, a one per cent rise in -~
thn debt asset ratio reduces the cost of capital by 377 per ‘cent, but
withoa 457 tax rate, a one per canb rise in tha debt assat ratioc
reduces the cost of capital by 6% of its amount.




. Note - Eq. VII.3 is valid only up to the leverage rate at which i renains

al doilar.-of caplival fina i by eqguity with ‘Eu»
same dollar of capital. financed by debt. For the revenue. ququumﬂﬂt
under the existing capital structures, Eg. VII.2 is rewritten

. . PR I
LRLCE O i edh i

2 (B+B)= Bc(pp +elB)/(1-1)

Assuming once again that $ Equity = '$ Debt (Ratio 1:1), the revenue .
requirement increase due to an additional dollar of- debt financed capital

s _ =

-

~y
~3

,_
@

r

(B+E)] = i +wt/(1-t) = .0663 + .03/.55 =
3B .

}l

. The revenue requirement is greater than the.6.687 interest rate bécause o
“Trthe higher leverage rate-raisesthe required yield on :the common stock. 7= : =7/

For an additional dollar of equity financed capitzl, the revenue require-
ment is- : T

aif_(EE—) = p/(1-7) = .1/.55 = .18
9E :

‘Thus, the cost of equlty capital to the consumer is substantlally hloher'w

than that of debt canltal

constant. Beyond some leverage rate, the i a utility pays rlses
with leverage, the absolute value ofab/QB falls be%pw 1ts -
. Eq. VII.3 value, and at a high enough leverage ;ateag/és turns
positive. o .




Accelaratad d‘?“e“'l*‘ an

TamAaflon

.

The government prescribes the procedpre% a firm may follov in computho
depreciation for tax purposes. The depreciation charge that results may be,
and usually 1s, larger than the depreciation charge that results from the - °
practices the company follows in preparing its own annual reports and in the.
calculation prescrlbed by the regulatory agency. :

In this case, the: tax actuallv Unld to the government is less than it

would be Lf tha tex allowad depreciacicn had baen the same as the company's
own deprecalflon charoe. : : C

For example, in.1975;, Bell Conada's. book depreciation was appwomzmately
T 838.26 million; T this représents 5.9% on twarage gross depreczable'”
Sized cssets of 5,767 million. This amount (333.26M) is less than .
- CCA on Bell's dépreciable assets for 1975, sincz Bell's intermal
accounting provides for longer Zijé'on'mand assets, thus a lower.
~ rate. The rate on Bell's books, if used for tax purposes, would
. result in a substantially lesser claim for deprectation expenses
-and a higher tax payout.

Defbrred‘taxes fbr 1975 were of 78.4 m and this amount represents
the difference between the CCA and interncl depreciation. Income
taxes claimed (income statement) were of 174,24 m;. this implies.
that actuql taves paid were 95.84m or an e:Iautzaa rate of 25&
EBT (387 3m) and of 18% on EBIT -of 543, 5m

The accelerated depreéiation (CCA) for tax purposes makes the effective
tax rate on corporate income less than the nominal tax rate. ‘It would seem

‘reasonable for the corporation to record the actial income tax levied and
compute income after taxes to the common equity on the basis of the actual income

tax levied. . Instead, common practice 1is to compute the tax on a straight lipe
(i.e. true) deprec1at10n and show a-'smaller net income to common. This excess
of the CCA over the tax actually levied is treated as a liability for deferred
taxes on the assumption 'that it will have to be paid at some later date, whon
the straight line deprec1atlon charge will be above the CCA charge.-

The implications are that the government and consumers, 1is therefore Oniy

1end1n0 ‘the company the difference.. This loan carries a zero interest ratej it '

nay be payablc in future if two condltlons occur simultaneously.

(1) CCA claimed = 338.26M + 78.4 m = 416.66 m or average of 7.227 of current

depreciable assets
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Ha
. A)  When the company contracts in size

B) When and if, the company has no taxable earnings
In the case of the federally regulated carriers, the probabilities of

occurrence are extremely remote. As of the end of 1975, cumulative deferred
taxes for Bell Canada (parent company):

TEFect of defa 1 e o Giyirees A e e
FiTect of derarrad Tamas =8 o sourss o5 Ccaniial

of capital

7
Book Value Approach - Using 30/00//6 daca (1)

;;;¥TT§QPESEM;;;Mi;vw;wrmw Cost -iw Amount(OOO s)lelght 1C0mpRsiteA,Compgsite;?
. Common Equity. o 07122 2,079 582_” " .388 0 2.7627 3.1173 7
Preferred Stock 0.075(3) 331,307 .0618 L4636 5231
Long Debt Debt 0.0724 2,294,023 - .428 3.099  3.4968
Notés Payable . 0.098 44,841  .0084  .082  .0925
" Deferred Taxes 0.0 609, 702 L1138 0.0 n/a
' - " 5,359, 455 1 6.4073  7.2298 ‘

- By including deferred taxes as an elément of capltallzatlon, which in the
long run it is, the effective cost is reduced to 6.47 (Composite A) from '
" 7.2298 (Composite B). The difference of 0.8225% on total capitalizatiom :
(including the deferrad tax component) represents a savings of some 44 millionm
dollars per year based on 6/76 data. ' ‘

Rate of Return data, ualng earned return on common equlty, ylelds the Followxno

. rates' . )

; Source ‘ " Cost Amoﬁnt(OOO’s)Composite A Composite B
Farning on Common 10.18(%) - 2,079,582 3.95 . 446
Preferred Stock 7.5 © 331,307 , .46 .52
Long Term Debt  ° 7.24 2,294,023 3.1 ' 3.5
Notes Payable 9.8 - hi, 841 .08 .09
Deferred Taxes - 0.0 609,702 .0 » h_ﬁjéi;ﬁ

S ' | - . 7.59 | 8.57
(1) Source — Non Consolidated balance sheet - Ap31101t10n to the CRTC re
prekerrcd stock 9/76 p.28,

‘- (2) Au\*e C.S. 0/s 39, 8/3 000, E = 52, 16 (non consolldated) Cost: DA'= 3.72
= 7.12%

(3) Using 12/75 data, change to 6/76 not significant
(4) Six wonths to 30 June 105,821,000 on 2,079,582,000 X 2(annualized) .




N

to s " As a con»eau°1ce, it may be 01"ﬁrmd LHJ1 the affect of "dafarrad
’ Coheoma gadacn tha g any o cost of capiial by 3¢ to .92 of LAy pu,;eve._,
, Lhero are a number of more complex issues (which are presently under
consideration by the cost inquiry committee) affecting the deferred taxes
issue, one of these being a potentially close crossover point between ELG
and CCA deprecidtion allowances for .certain telecommunications utilities.
The examples given serve only to evidence the current effect of deferred taxes
on the capital structure of the utlllty.'

Pre-tax Costing
An application of the MM position on capital costing may assist in

clarifying iao the cost issues further.

. - The pre-tax cost of equity capital isf%e 7(1 - T), since - d;v1dends pard
gtonstockholders=arelnqtjtax deductible; “in this casé, the cost of débt is md
- and that of deferred taxes remains adtx.= 0

The pre~tax cost of equity, both common and preferred assuming a 45%
tax rate is der*ved as follows: ;

Common. 2,079,582 @ .0712 Component

= .0614 _ _ 4
Preferred 331,307 @ .075 Component = .0103 : - L,
= 0717 .

" : ' .+ .2,410,889 . Weighted Cost
The pre—tex cost is equal to .0717/.55 = .1304
Substituting into the composite cost table’

Source Cost ZoEn(A) Zof% (B) 2 (A) ‘ E(B

Z(B)_
e  Equity L1304 44,98 50.76 .0587  .0662
Debt . .0729 - 43.64 ° 49.24  .0318 - .0359

Deferred Taxes 0.0 . 11.38 N/A . 0.0 N/A

100 100 9.05%  10.21%

In this example, the spread in cbéting has been substantially increased
through inclusion of_tax effects; the advantage is now of 1.16% on total -
capigalization. : ' ’

{je should now consider the pre-tax gross yield required to meet capital costs
without consrderlng deferred taves since the rate of return as regulated doss
not provide for a yield on the total infusion of funds, this would &dndunt to
having the consumers provide a portion of the capital (11.38% at end of 1975)
‘ and, in addition, pay the stockholders a return of @ on this contributed capital.
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EREPN s ey B S cy s ~ o U e Tt JEPTI N % -
Proo-tax rate of varuva as of Nagenhas Tlan w7n

ES

% Capital Structure Rate Weighted Cost

Cost of Debt - 49.24 . .0729 . 3.59

* Earned Return on . R
Common Equity : 50.76

Pre—tax rate of return on cavnital - 14.34%

(1) N.I. Applicable to cowmon @ 12/75 = 280,808, common equity = 2,41Qi889.

(000's)

‘Return = 11.65% and pre-tax cost = 11.65/.55 = 21.18




LEVERAGE EFFECTS ON CORPORATE EARNINGS

._ " Levevage Concents.

. 1. Operqtincr leveraee is not a fin aa01a1 concept per se. ‘1ti
concerns the effect of a firm's cost structure oq its earnings before interest
.and taxes (EBIT) Operating 1evera°e can be defined as the use of assets '
‘with flxed costs (as agalnst assets whose costs vary with output). The
‘greater the proportion of fixed to total c0sts the ereater the use of

Qparating leverage. The ''degres oi

' (BO;,) measires tha

) "-ff output

For example, using. Bell Canada data with, operatlno costs as a

proxy for output"

(Mill_ions)

o . . w71 1975 _mA T
R V Operatlng Costs (Output) -723.1 o - 837.5 15.82 .
@ N A 828.5 | )
‘Less Depreciation', . 287.6 6 ~ 338.3 . e

- ‘ 429.4 - 490.2 °  14.16

e o © v Doy = 14.16/15.82 = .895 for 74, 75

The other two conceptsA5 Tradinz ¢n the equity and Leﬁetage - areA
finahcial in nature.- These‘COncepts'refer generaily to the fact that if a\_,:
- flrm uses funds w1th a 11m1ted explnclt cost (”1evered funds'') lower thanA
the retLrn earned w1th these funds, then the return on common stock equlty
will be hlgher than otherwise would .be true. Use of levered funds magnifies

the effect of a change in return on assets on the return to common-stock equity
o ) .

When the return on aSbets is gre ater than thc_ cost of levered: funds,
the ef1ch on return to common QOULLV is A,xovr;b1_, the greater the use of

.- - levered funcks and/or the 1ower thelr cost, the larger is the corfesponding_

(1) From: Dr. John A. Haslem, Arizona Review, Vol. 19 March 1970 pp 7~ 11

(2) Coerating profit befoce dapreciation, interost ”‘d taxes - ‘ S
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favourahle effect on the retuwn to cowmnon stockholders: Of coursa

opposite holds true if the use of levered funds is untavourable.

'2.;Trading in the equity is defined as "the use of fixed (or limifed)
chargé'securities in the capitalization of a coﬁpany,(3) neasured by the~ |
ratio of 1) the rate of return on -1~ the existing common stock equity
to —2- the rata of raturn on ths entira caéi%aTiz tion as it would have.

‘been if there only common stock outstandiﬁg”. The concépt is also known
as "balance sheet leverage' since it involvaes alternative capital structure

proportions. o

A¢gebralcally, the before-tax ratio of tradlng on the equlty (ex.

preferred stock) is defined as

1.Y-F
S . F

whére S equals the proportion of common

. stock in the firm's total .capitalization
(lbng.term funds); Y équals net‘operating
income; and F equalé the interest chargaé on

~debt

The use of trading on the equity involves a relatioﬁship between
alternative capital structures and earnings per share (EPS) Analogons to

that between aiternaﬁive'cost structures and EBIT. T :

3 Leverace is defined as '"'the effect on changes in earnlngs under

“conditions where the capltallzatlon 1s not altered, creaLed by use of flhEd

(or 11m1ted) charge securltles in the cgpltallzatlon of a company measured

by the ratio of -1- the rate of growth in earnings available to common

'equixx)td —-2— the rate of growth of earnings before interest and taxes. The

e - u

~concapt Ls also callad 1ncoma~"t1L“ﬂ:4L leveraga since it dovolves chnangeas

in earnings (with a given capital structure). The degree of financial leverage

(DF;) is algebraically stated (ex preferfad stock) as
L y ‘

{(3) Pearson Hunt, "A Pro ozal Ffor Precise Dafinitions of on“the Equity

Tr !
and 'Leverage',' Journal of_Financa, XVI (Sspteamber 1961), pw 37/—&‘w

"
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Tha use of lovered fuads maans moro wrariahiliby in the BYS

o S

asscedlacen wion changes in ESLT.

Graphical Estimation of Earnings

Steps:

A) Plot total revenue and total operating expenses for years 1965-1975

o -
.~ P -
CHALUNST gules vyoldna,

B) The line representing fhe relﬂthﬂ"hip batwaen ﬁotal oneratine

__expenses and sales volume (or prO'y) is fitted by 1nspect10n to

" the ploLted p01nts. “If drawn properly ( ),-nhe cost line should "
approxlmate a line computed by LSQ. While acknowledging the assump—
tions and limitations of linear cost—revenue analysis, 11near1ty is-
.assumed for its 31mp11c1ty and probable approprlateness in the

short run for relatively small changes in output (volume),

C) A line representing the $ difference (EBIT) between the values on
- Athe revenue'and cost‘lines is dfann in paft (b). This line.ehows
“the estimated relationship between EBIT and volume (EBIT 1£ré)
Part (b) serves é transitory role between the use of operatlng

1everage reflected in part (d) and the financial 1evera°e concepts

1]lusL1ated in part (c)

D) AThe‘relationship between EBIT and EPS (EPS 1line) is drawn for
the 1975 capital structure as Eq.l in part . (c). This line i

drawn from the EPS that would result from any two levels of-

R ) EBIT(Q)} Thus, derivation of Eq;l allows the effect_of changes

in total revenue as evidenced by EBIT to be reflected in EPS

for the particular capital structure. In other words,vforiéiﬂ-

°s  gilven capital structure, the EPS that result from increases
or decreaa 3°in tutal revenue and EBIT can be estimated by

t. along ¥q. 1..

&

movamen

(4) EBIT -
Interest
Income Taxes B
Nat Tonoma After Taxos o - _ -

EPS




E)..Tﬁe relationship between EBIT and EPS with the 1975 cé%itq}
structure is shown by Eq. 2 in part-(a). Eq.(Z).shows that -
the estimate of Bell's 1975 EPS using the EBIT line with

" actual revenue ié‘ >$6. The difference between thisg
‘estimate and the Eq.i ésﬁimate is explained by any change in

the capital structura. ~ . : C—

v

]
.
=]

Th intarsection of Eqs. 1 a
leval of EBIT(=EPS) between the two capital structures. The

f;;”nwnﬁm;wmmmbre‘highlyqlgygrediquiyal_sEEEQFQIEwVill.E?USE higher EPS

above this level and vice-versa below it.

— ' . Briefly, on tﬁe EBIT—EPS reiationship:

S (1) for a ﬁhange in EBIT, movement along a line :
T ' : o represéﬁting the relationship between EBIT and - .

o | B EPS for a pafticular capital structure illustrates
. o A "leverage V
(2) with a given EBIT, comparison of EPS among

) lines’representing the EBIT-EPS relationships

for various capital structures illustrates

M"trading on the equity".
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‘Effect on EBIT and EPS of changes in Bell's Capital Structure

Assumptions: 1) Apparent tax rate of 457

2) Ex. preferred stock

3) Capital Structure end of 1975 (Rounded)

‘Debt  50% 2,375
Equity 507 2,375
4 4,750

L0 M C.S.

”ﬁjﬁﬁ);Prefeffed\equit§:included~in COMMOTY ccmvrame oo o i s e

' Calculations used to show alternative

- results only

A~507 Debt - B~607% Debt

.C~70Z Debt

4

-

Eq. 2,375 (40M-C.S.) Eq. 1,900 (324-C.S.) Eq.1,425 (244-C.S.).

37,128 . 38,9

"Dt 2,375 Dt 2,850 Dt 3,325 -,
EBIT (incl.depr.) 490.1 - 490.1 490.1
Interest @ 7.77% 184.65 221,58 258.51
EBT . 305.45 . 268.52 .231.59 .
‘Taxes 137.45 120.83 104,22
Earnings 168 - 147.69 127.37
E.P.S. 4.20 462 5.31
DATA ‘FOR TOTAL REVENUE-EBIT-EPS GRAPH
"Bell Canada (non-consolidated)
. ' $ Millions
Years Ended Dec. 31 1970 1971 1972 1973 1974 . 1975
Operating Revenues 936.6  1018.8  1125.4  1275.2  1440.1  1665.9
Tocal Opé&ating Expenses  623.9 591.9 754.% 875.0 1010.7 1175.6 -
INTERZST COSTS 77.5 87.2 98.7 113.2 127.6  156.2
ACTUAL E.P.S. - 3.22 3.54 3.75 3.86 4.20
'C.S. 0/S (000's) 36,680 36,808 36,931 98




from

Gross- charge to the consumexr per dolldr of capital employed

-, - "= H + NBeHNE/(1-1) - VI.2

CONGFD T NG

this expression way ba called the allcowad

3
employed. Substituting r for k (assuming r = k) we have an expression

for what the gross return should be

?;i;;;f};;Mﬁg.;;(H/ﬁ)+BC+;k/(ief);;;“;Ql;;wr;f

~

- B+E

‘where H is the depreciation on capitai'per»period.

‘Using V1.2 for Bell Canada for 1975

- 5 + N . % B * ¢ Y
3,=:338;26 M +(38.998 M * 59,9739 * ,0668)
N * F - % r T ;
+ (38.998 M * 51.5874 * .0953)/(1 —.45)
* B E

‘/38.993M (59.9739 + 51.5874)

=~ 843,087,004
N(B+E)= 4,350,667,577
3= = ,19378

in VI.2(b)

3 = 338. 26M/38.998H + (59.9739 % .0568)+(51, 5874 108’)(1)/(1 ~.45)
- 59.9739 + 51.5874
= 20480
N(BHE) = 4,350,667,577.
. 111.1

A\ S

£r038 raturn on the capital . -

".m%jm fimeVi.2<g)ffim;Q;m S




-
- Using déta obtained from'the_iOMAstudyCi) .
" EPS @ 31/12/75 = 6.20
H=338M p.37
N = 39,763,689 p.45 o
B = 2160.9M/N = 54.3435 p.402 -
¢ = 7.5379% v.41 ST ' o
E = 2030.9M/N = 51.0748 p.44
r=10% p.39
'giﬁﬂ;"';;paém;;;' . I

: U51ng formula VI.2 _ '
’tQ«ee, 338% +(39 TM#54., 3%, 07)+(39 Tm*51.0742%, 1)/ 55
o | /39, 7mx (54,3451, 07) B |
=,20758

= 870,140,624 |
' N{B+E)_=‘4,191,796,638;

Consequently, emplrlcal tests situate the allowed gross return on
capital employed at approximately 20%. In other .words, the consumer is
‘_charged %2@ per anaum for each $l of capltal employed. o

SLbstltutlncr L.OM data into VI. 2(b) in oxder. to obtain- 3 s the gross returp
should be (substituting k =.1084 for ¢ = 09765

3 = ,1958 or = 207 also

At this point, k is slivhtly larger than r, and in theory, could be-

.- increased’ sllchtly until. r = k, all other conditions being the same.

(1) Loewen, Ondaatlt, McCutcheon & Co. Ltd. dated 22/06/76 — Analyst John L
Drolet

(2) Appears to be exclusive of notes




