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Chapter 3 Cost Of Capital

Cost Of Capital
Solution 4:
Particulars Year1 () | Year2 (%) | Year3 (%) | Year4 ()
Principal Outstanding 20,000 15,000 10,000 5,000
Principal repaid 5,000 5,000 5,000 5,000
Add: Interest at 12.5% p.a. on Principal
Outstanding = Coupon Payment 2,500 1,875 1,250 625
Total Cash Flows p.a. (A) 7,500 6,875 6,250 5,625
(1 + 0.12)" where n = n" year (B) 1.1200 1.2544 1.4049 1.5735
PV of Cash Flows (A)/(B) 6,696 54,811 4,448 3,575
Hence, Present value of Bond = Total of PV of Cash Flows =% 20,200
Solution 5:
The amount of interest for five years will be:
First year ¥ 5,000 x 0.08 =% 400;
Second year (¥ 5,000 - ¥ 1,000) x 0.08 =¥ 320;
Third year (¥ 4,000 - % 1,000) x 0.08 =¥ 240;
Fourth year (¥ 3,000 - ¥ 1,000) x 0.08 =¥ 160; and
Fifth year (2,000 - ¥ 1,000) x 0.08 =¥ 80.

The outstanding amount of bond will be zero at the end of fifth year.
Since Reserve Bank of India will have to return % 1,000 every year, the outflows every year will consist of
interest payment and repayment of principal:

First year 31,000 +% 400 =% 1,400;
Second year ¥1,000 +% 320 =% 1320;
Third year ¥1,000 + % 240 =% 1,240;
Fourth year ¥1000+%160=%1,160; and
Fifth year 31000+ 80 =% 1080.
Vs =1,400/(1.06)" + 1,320/(1.06)*+ 1,240/(1.06)* + 1,160/(1.06)* + 1,080/(1.06)°

=1,400 x 0.943 + 1,320 x 0.890 + 1,240 x 0.840 + 1,160 x 0.792 + 1,080 x 0.747
=1,320.20 + 1,174.80 + 1,041.60 + 918.72 + 806.76
=% 5,262.08

Solution 8.b.:

Here,

Redemption Value (RV)=%1,50,000
Net Proceeds (NP) =¥ 3,750
Interest =0

Life of bond = 25 years

There is huge difference between RV and NP therefore in place of approximation method we should use trial &
error method.

FV=PVx(1+r)n

1,50,000 = 3,750 x (1 +1)*®
40=(1+rn?*

Trial 1:r=15%, (1.15)25 = 32.919
Trial 2:1=16%, (1.16)25 = 40.874
Here:

L=15%;H=16%

NPVL =32.919-40 =-7.081

NPVH =40.874-40 =+ 0.874

_ NPVL
IRR=L+ W(H'L)

" o —7.081 o o\ — 0
_15/°+W(0.874)X(16/°_15/°)_15'89/0
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Chapter 3 Cost Of Capital

Solution 8B:
Determination of Redemption value:
Higher of-
(i) The cash value of debentures =3100
(i) Value of equity shares =5 shares x ¥ 20 (1+0.04)°
= 5 shares x ¥ 24.333

=% 121.665 rounded to ¥ 121.67
¥ 121.67 will be taken as redemption value as it is higher than the cash option and attractive to the investors.
Calculation of Cost of 10% Convertible debenture

Using Approximation Method:
[(A-t)+ &=
Kd = (RV + NP) -

(i)
(121.67 - 100)
_ 10(1-025) +——~—~+

(121.67 + 100)

_ 7544334 _ o
= —Toe - 10.676%

2 2
(i) Using Internal Rate of Return Method

Year Cash flows [ Discount factor @ |Present Value Discount factor @|Present Value
) 10% 15% )
0 100 1.000 (100.00) 1.000 (100.00)
1t05 7.5 3.790 28.425 3.353 25.148
5 121.67 0.621 75.557 0.497 60.470
NPV +3.982 -14.382
IRR = L+ b (H = 1) = 10% + 5222 —(15% - 10%) = 0.11084 or 11.084% (approx)
Solution 31:
(i) Calculation of Cost of Convertible Debentures:
Given that,
RF =10%
Rm - Rf =18%
B=1.25
D0 =12.76
D-5=10
Flotation Cost = 5%
Using CAPM,
Ke = Rf + B (Rm - Rf)

=10%+1.25 (18%)

= 32.50%

Calculation of growth rate in dividend
12.76 =10 (1+g)5

1.276 =(1+g)5

(1+5%)5 = 1.276................ from FV Table

g=5%
. _ D7 _ 12.76(1.05)
Price of share after 6 years = kg 0325-005
_ 12.76x1.407
P6 B 0.275
P6 =65.28
Redemption Value of Debenture (RV) = 65.28 x 2 = 130.56 (RV)
NP =95
n =6
t(1-t)+ &=
Kd = BT e— x 100
2
15(1-0.4)+ (130.566—95)
- (130.56+95) x 100
2
9+5.93
1278 X 100
Kd =13.24%
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Chapter 3 Cost Of Capital

(i) Calculation of Cost of Preference Shares:
Net Proceeds =100 (1.1) - 6% of 100 (1.1)
=110-6.60
=103.40

Redemption Value =100

Year | Cash Flows (3) PVF @ 3% PV (3) PVF@ 5% | PV (R)
0 103.40 1 103.40 1 103.40
1-10 -5 8.530 -42.65 7.722 -38.61
10 -100 0.744 -74.40 0.614 -61.40
-13.65 3.39
Kp  =3%+——23% __ 13,65

{3.39—(~13.65)}
= 3% +—22_ % 13.65

17.04
Kp =4.6021%
Solution 35:
1.  Cost of Equity (K) = PfiF +g =% + 0.10 *
Ke =0.2476
*Calculation of g:
210 (1+9)s =216.105
or,(1+g)s = =2 =1.6105

Table (FVIF) suggests that ¥ 1 compounds to X 1.6105 in 5 years at the compound rate of 10
percent. Therefore, g is 10 per cent.

(i) Cost of Retained Earnings (K ) = 2-+g ==+ 0.10 = 0.2417

(iii) Cost of Preference Shares (Kp) = %=%=0.1429

RV-NP
B A=)+

(iv) Cost of Debentures (Ka) = (RHNP)

2

3100-%91.75*
R15(1-0.30)+(~ ] )

3100+%91.75
2

_ %15x0.70+%0.75 _ I11.25 _
- 295.875 295.875 0.1773

*Since yield on similar type of debentures is 16 per cent, the company would be required to offer
debentures at discount.

Market price of debentures (approximation method)

=X15+0.16=393.75

Sale proceeds from debentures =¥ 93.75 - % 2 (i.e., floatation cost) =391.75
Market value (Po) of debentures can also be found out using the present value method:

Po= Annual Interest x PVIFA (16%, 11 years) + Redemption value x PVIF (16%, 11 years)
Po=315x5.0287 +% 100 x 0.1954

Po=%75.4305+3%19.54=394.9705
Net Proceeds =2 94.9705 - 2% of 2100 =% 92.9705
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Accordingly, the cost of debt can be calculated

Total Cost of capital [BV weights and MV weights]
(Amount in (%) lakh)

Weights Specific Total cost
Source of capital BV MV Cost (K) (BV x K) (MV x K)
Equity Shares 240 320%** 0.2476 59.4240 79.2320
Retained Earnings 60 80** 0.2417 14.502 19.336
Preference Shares 72 67.50 0.1429 10.2888 9.6458
Debentures 18 20.80 0.1173 2.1114 2.4398
Total 390 488.30 86.3262 110.6536

**Market Value of equity has been apportioned in the ratio of Book Value of equity and retained earnings i.e.,
240:60 or 4:1.

Weighted Average Cost of Capital (WACC):

_ 86.3262

3262 - 0.2213 0r 22.13%

Using Book Value

. _ %110.6536 _
Using Market Value  =——=="= = 0.2266 or 22.66%

Solution 37:
Statement of WACC
Source Amount Weight Cost of Capital WACC
Equity (2,00,000 x 30) ¥60,00,000 0.6 17.00% 10.20%
Preference Capital 10,00,000 0.10 12.00% 1.20%
Debt ¥ 30,00,000 0.30 5.40% 1.62%
Total ¥ 1,00,00,000 | 1.00 WACC =K, 13.02%
Working Notes:
(1) Revised K, = =22 + g = = + 7% = 17.00%

(2) Ky = 9% x (100% — 40%) = 5.40%

Solution 40:

Market Value of Equity, E = 5,00,000 x 1.50 =¥ 7,50,000

Market value of Debt, D = Nil

Cost of Equity Capital, K, = Dividend/Market value of Share =27/150 = 0.18
Since there is no Debt Capital, WACC = K, = 18%

Solution 45:

(a) Cost of Equity / Retained Earnings (using dividend growth model)
Ke = g—i

whereD1=Do (1+g)=2(1+.10)=2.2

Ke ==22+0.10=0.150r 15 %

(b) Cost of Debt (Post Tax)

Kd =1(1-)

Upto 3,60,000 Kd = .08 (1-0.4) = 0.048

Beyond 3,60,000 =.12 (1-0.4) = 0.072

Thus, post-tax cost of additional debt = 0.048 x 3,60,000 / 6,00,000 + 0.072 x 2,40,000/ 6,00,000 = 0.0288 +
0.0288 = 0.0576 or 5.76%

(c) Pattern for Raising Additional Finance

Debt = 20,00,000 x 30% = 6,00,000

Equity = 20,00,000 x 70 % = 14,00,000
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Out of this total equity amount of
¥ 14,00,000 - Equity Shares = 14,00,000 - 4,20,000

=9,80,000

And Retained Earnings = 4,20,000
(d) Overall Weighted Average after tax cost of additional finance
WACC = Kd x Debt Mix + Ke x Equity Mix
=0.0576 x 30% + 0.15x 70% = 0.01728 + 0.105 = 0.1223 or 12.23% (approx.)

Solution 46.

Statement to find WACC

(i) Using Book value weights
Source Amount (in lakhs) Weight Rate WACC
Debt 8,00,000 0.4 3.619% 1.4476%
Preference 2,00,000 0.1 8.474% 0.8474%
Equity 10,00,000 0.5 15% 7.5%
20,00,000 Ko =9.795%
(ii) _ Using market value weights
Source Amount (in lakhs) Weight | Rate WACC
Debt 8,00,000/100 x 110 =8,80,000 0.265 3.619% 0.959%
Pref 2,00,000/100 x 120 = 2,40,000 0.072 8.474% 0.610%
Equity 10,00,000/10 x 22 = 22,00,000 0.663 15% 9.945
33,20,000 Ko=11.514%
Working note 1
-6+ gRV;[NP) 8(1 — 50%) + (100 - 105.6) . .
Kd = (RV + NP) = (100 + 105.6) = = 1302.28 =3.619%
Working Note 2
-6+ (RV;[NP) 10 4+ (00-114) o .
Kp = ——grm— =~ = o5 = 8:474%
Working Note 3
Ke=D1/Po+g
=2/(22 - 2) +5%
=15%
Solution 47:
(i) Weighted Average Cost of Capital of the Company is as follows:

Capital Structure Amount Cost of Capital Weights WACC
Equity Share Capital 40,00,000 15% 0.500 7.50%
11.5% Preference Shares 10,00,000 11.5% 0.125 1.4375%
10% Debentures 30,00,000 6.5% 0.375 2.4375%

80,00,000 1.000 11.375%
Working Notes:
1. Cost of Equity Capital:
_D _ % . ro _1Eo
Ke—P—;+g =—5 T 5% =15%
2. Cost of Preference Share Capital:
_ D _ %1,15000 _ _ 0
Ko =5 = <io00000 = 0-115=11.5%
3. Cost of Debentures:
_ I(1—t) _ %3,00,000(1-0.35) _ o
Kq= P %30,00,000 =6.5%
(ii) New Weighted Average Cost of Capital of the company is as follows:
| Capital Structure | Amount | CostofCapital | Weights | WAcCC |
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Equity share capital 40,00,000 20% 0.40 8.00%
11.5% preference shares 10,00,000 11.50% 0.10 1.15%
10% debentures 30,00,000 6.50% 0.30 1.95%
12% debentures 20,00,000 7.80% 0.20 1.56%
1,00,00,000 1.00 12.66%

Working Notes:
32.40

D
Cost of Equity Capital (K,) = P—l +g=——+5%=20%
0

Comment: In the computation of weighted average cost of capital weights are preferred to book value. For
example, weights representing the capital structure under a corporate financing situation, its cash flows are
preferred to earnings and market. Balance sheet is preferred to book value balance sheet.

Solution 51:
Calculation of Cost of Equity
() DO =% 5x 60%
D0=%3
g=bxr=(1-0.6) x 10% = 4%

D1=DOx(1+g)=3x(1+4%)=3x1.04=3.12

(i) Calculation of Cost of Preference Shares
N =10 years
NP =% 90
PD=%15
RV =%100

_ PD+(RV—NP)/N
Kp—w x100

_ 15+(100-90)/10
T (100490)/2 100

Kp = 16/95 x 100
Kp=16.84%

(iii) Calculation of Cost of Debentures
N = 6 years
NP =375
Interest=¥ 14 RV =% 100
T=40%
Kd =R % 100

_ 14x(1—0.04)+(100—75)/6
Kd = (100+75)/2 x 100

Kd= 222 x 100

Kd=14.37%

(iv)  Cost of Term Loan
Kd = Interest rate (1-t) Kd = 13% (1-40%)
Kd=7.8%

Calculation of Weighted Average Cost of Capital (WACC) (using market weights)

Capital Cost of Market Value Market Value | Product (Cost x
Capital Weights weights)
Equity 19.00% 20.8 x 50,00,000/ 310,40,00,000 0.6218 11.81%
Preference Shares| 16.84% 90 x 50,000 ¥ 45,00,000 0.0269 0.45%
Debentures 14.37% 75x 2,50,000 ¥ 1,87,50,000 0.1121 1.61%
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Term Loan 7.80% ¥ 4,00,00,000 0.2392 1.87%
Total 316,72,50,000 1 15.74%
WACC= 15.74%

(b)Calculation of Marginal Cost of Capital (MACC)

The required capital of ¥ 50,000,000 will be raised as follows:
Equity = 60% of ¥ 50,000,000 =¥ 30,000,000

Deby = 20% of ¥ 50,000,000 = ¥10,000,000

Retained Earnings= 20% of ¥ 50,000,000 = ¥ 10,000,000

3.12

Marginal Cost of Equity=—=—- + 0.04

=26.28%
Marginal Cost of Debt
_ 13% of %40,00,000 + 15% of %60,00,000
Cost of Debt (before tax)= 2100.00,000

%5,20,0004+%9,00,000 o,
= %1,00,00,000 =14.2%
Cost of Debt (after tax)). = 14.2% (1-t)
= 14.2% (1-0.4)
=8.52%

Calculation of marginal cost of capital
Capital Cost of Capital Value Weights | Product (Cost x
weights)
Equity 26.28% ¥ 3,00,00,000 0.6 15.77%
Reserves 26.28% ¥1,00,00,000 0.2 5.26%
Debt 8.52% ¥ 1,00,00,000 0.2 1.70%
Total ¥ 5,00,00,000 1 22.73%
Marginal Cost of Capital (MACC) = 22.73%

Solution 54:
(A) (i) Cost of new debt
_ 11—t
Kd =5

= 160209 - 0.0833

(ii) Cost of new preference shares
K =2 =L =012
P T PO %92
(iii) Cost of new equity shares

Ke ==
= === 4+ 0.10=0.05+0.10 = 0.15
Calculation of g when there is a uniform trend (on the basis of EPS)
_ _EPS(2014)—EPS(2013)

EPS(2013)

_ XL10-%1.00 _ o
Sy v 0.10 or 10%

Calculation of D1
D1 =50% of 2022 EPS = 50% of 2.36 =¥ 1.18

(B) Calculation of marginal cost of capital
Type of Capital Proportion Specific Cost Product
(1) (2) (3) (2) x (3) = (4)
Debenture 0.15 0.0833 0.0125
Preference Share 0.05 0.1200 0.0060
Equity Share 0.80 0.1500 0.1200
Marginal cost of capital 0.1385

(©) The company can spend the following amount without increasing marginal cost of capital and without
selling the new shares:
Retained earnings = 50% of EPS of 2022 x outstanding equity shares
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= 0.50%32.36 x 10,000 shares =3 11,800
The ordinary equity (Retained earnings in this case) is 80% of total capital
So0,%11,800 = 80% of Total Capital

.". Capital investment before issuing equity shares =

(D) If the company spends in excess of ¥ 14,750, it will have to issue new equity shares at 320 per share.
.".The cost of new issue of equity shares will be =%+g

The marginal cost of capital will be:

0.80

320

=218 1 0 10=0.159

L0 = 214,750

Type of Capital Proportion Specific Cost Product
(1) (2) (3) (2)x(3)=(4)
Debentures 0.15 0.0833 0.0125
Preference Shares 0.05 0.1200 0.0060
Equity Shares (New) 0.80 0.1590 0.1272
0.1457
Solution 55:
(@) (i) After tax cost of new Debt:
_1(1-t) _ (1-0.3)
Kd=—C-2 = 15022
= 0.1094 (or) 10.94%
(i) After tax cost of New Preference share capital:
K = % — (5:2)=0.1311 (or) 13.11%

(iii)  After tax cost of Equity shares:

_b __(2.50x50%)
K == tg = 7e + 0.10

o

= 0.15 (or) 15%

(b) Marginal Cost of Capital

Type of capital Proportions Specific cost Product
Equity Shares 0.8 0.15 0.12
Preference Shares 0.05 0.1311 0.0066
Debentures 0.15 0.1094 0.0164
Marginal cost of capital 0.143

(c) Amount that can be spend for capital investment
Retained earnings = 50% of EPS x No. of outstanding Equity shares
=1.25x 50,000
=3 62,500

Proportion of equity (Retained earnings here) capital is 80% of total capital. Therefore, ¥ 62,500 is 80% of
total capital.

Amount of Capital Investment =%= ¥78,125

Solution 63:
(A) (i) Cost of new debt
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_ -t _ 16(1—-03) _
Kd === T =0.11667

(ii) Cost of new preference shares

_ %222 _
Kp T =0.12

(i) Cost of new equity shares

_ Dl +g _ 236+ 010 _ _
Ke = ZLrg - 2304300 - 0.05+0.10=0.15

Calculation of g when there is a uniform trend (on the basis of EPS)
_ EPS(2012)-EPS (2011) _ %220—%2.00 _
B EPS (2011) B 22.00 =0.10 0r 10%

Calculation of D1
D1 =50% of 2020 EPS =50% of $4.72 =3 2.36

(B) Calculation of marginal cost of capital

Type of Capital Proportion Specific Cost Product

(1) (2) (3) (2) x (3) = (4)
Debentures 0.15 0.11667 0.0175
Preference Share 0.05 0.1200 0.0060
Equity Share 0.80 0.1500 0.1200
Marginal cost of capital 0.1435

(c) The company can spend the following amount without increasing marginal cost of capital and
without selling the new shares:
Retained earnings = 50% of EPS of 2020 x outstanding equity shares
= 50% of ¥4.72 x 10,000 shares = ¥ 23,600
The ordinary equity (Retained earnings in this case) is 80% of total capital.
So, % 23,600 = 80% of Total Capital

.". Capital investment before issuing equity shares = % =¥ 29,500

(D) If the company spends in excess of ¥ 29,500, it will have to issue new equity shares at ¥ 40 per
share.
The cost of new issue of equity shares will be:

_ Dl+g _ 3236+0.10 _
Ke = o 70 0.159

The marginal cost of capital will be:

Type of Capital Proportion | Specific Cost Product
1) (2) 3 (2)x(3) = (4)
Debentures 0.15 0.11667 0.0175
Preference Shares 0.05 0.1200 0.0060
Equity Shares 0.80 0.1590 0.1272
(New)
Marginal cost of capital 0.1507

CA Nitin Guru | @canitinguru 3.9


https://t.me/canitinguru

