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Capital Structure theories
Capital structure theories explore the relationship
between debt financing, equity financing, and the
market value of the firm slightly differently.
• Net Income Approach: Relevant theory. Because
of overall cost of capital will be lower when debt
is added with the capital structure.
Assumptions:
• There are No taxes
• cost of debt is less than cost of equity
• Use of debt does not change risk perception of
the investors.

Capital Structure theories
Net Operating Income Approach: Another approach suggested by
Durand. This approach is diametrically opposite to the NI approach.
It tells that any change in leverage will not lead to any change in the
total value of the firm and the market price of shares as well as the
overall cost of capital is independent of the degree of leverage. This
theory is also called traditional theory.

Overall cost of capital/ capitalization is constant
Residual value of equity
Changes in cost of equity capital
KeL = Ko+(ko-kd)[B/S]
Assumptions
Overall capitalization rate remains constant irrespective of debt
Value of the equity is difference between firm value less value of debt
WACC remains constant

Optimal Capital Structure/ Traditional Theory
Through judicious use of debt-equity proportions, a firm
can change its total value and thereby reduce its overall
cost of capital. As debt is cheaper, use of higher debt will
reduce cost of capital. However, more and more use of
debt will make the firm more risky to investors creditors,
thus overall cost of capital will be higher.
It is a point of debt-equity ratio when firm value is the
highest and beyond that it negatively affects firm value.
That is called optimal capital structure. At the optimal
capital structure, marginal cost of debt (both implicit and
explicit) is equal to marginal cost of equity. Before this
level, cost of debt was less than cost of equity and after
this level cost of debt will be higher than cost of equity.

Pecking Order Theory
The pecking order theory focuses on
asymmetrical information costs. This approach
assumes that companies prioritize their
financing strategy based on the path of least
resistance. Internal financing is the first
preferred method, followed by debt and
external equity financing as a last resort.

Problem -1
X Co is identical in all operating and risk characteristics of Y
Co., except that X Co is all equity financed and Y Co is
financed by equity valued at $2.1 million and debt valued at
$0.90 million based on market values. X Co. and Y Co.
operate in a country where no tax is payable.
Interest paid on Y Co.’s debt is $72000 per annum, and it
pays a dividend to shareholders of $ 378000 per annum. X
Co pays an annual dividend of $450,000.
Required
• Calculate the value of X Co.
• Calculate the cost of capital for X Co
• Calculate the cost of equity for Y Co, and cost of debt of
Y Co.
• Calculate weighted average cost of capital for Y Co.

Solution
Y Company cost of debt = 72,000/900,000 = 8%
Cost of equity = 378,000/2,100,000 = 18%
WACCy = 18%* 2,100,000/30,000,000 +
8%*900,000/30,000,000 = 15%
As per MM’s proposition I, WACC of levered firm
and unlevered firm is same. So WACC of Firm X will
be 15%.
As such value of X company= 450,000/0.15
= 3 million
Cost of capital of X company = Net Income/Market
value of equity
= 45,00,00/30,00,000 = 15%

Alternative Solution
a. Value of levered company = value of unlevered
company + tax* debt
= 2.10 +0.90+ O
= 3 million.
b. Cost of capital of X company = Net Income/Market
value of equity
= 45,00,00/30,00,000 = 15%
C. Y Company cost of debt = 72,000/900,000 = 8%
Cost of equity, Ke= Ko + (Ko-Kd)*D/E*(1-t)
= 15%+ (15%-8%)*90/210 (1-0)
= 18%
d. WACCy = 18%* 2,100,000/30,000,000 +
8%*900,000/30,000,000 = 15%

Problem-2
X Co is identical in all operating and risk characteristics of Y
Co., except that X Co is all equity financed only by equity
valued at $3m whereas Y Co has debt valued at $0.90
million based on market values. X Co. and Y Co. operate in a
country where 33% corporate tax is payable.
Interest paid on Y Co.’s debt is $72000 per annum, and it
pays a dividend to shareholders of $ 40,224.00 per annum.
X Co pays an annual dividend of $450,000 (after tax net
profit).
Required
–
–
–
–

Calculate the value of Y Co.
Calculate the cost of capital for X Co
Calculate the cost of equity for Y Co, and cost of debt of Y Co.
Calculate weighted average cost of capital for Y Co.

Solution to Problem No.2
a. X is a all equity financed company. So Value of X company is market value
of its equity = 3 million.
Cost of equity of X =
Value of the Y Company = value of X + Debt*Tax
= 3 million + (0.9*33%)
= 3.297 million
Value of Equity of Y = 3.297 million - .90 million = 2.397 million
b. Cost of capital of X company (Assuming no growth)
Cost of capital of X company = Net Income/Market value of equity
= 45,00,00/30,00,000 = 15%
C. Cost of debt = 72000/900000 = 8%
Cost of equity of Y= 15%+ (15%-8%) (1-.33)*900,000/2,400,000
= 16.76%
d. Weighted average cost of capital of Y = 16.78%* 2,397000/3297000 + 8%
(1-.33)*900,000/3297000 = 13.65%
So value of the firm = EBIT (1-tc)/WACC= 450000/ .1365
= 32,97,000

Problem#3
Star Inc. is a prominent consumer products firm, is debating whether
or not to convert its all equity capital structure to one that is 40
percent debt. Currently there are 5000 shares outstanding and the
price per share is $65. EBIT is expected to remain at $37,500 per year
forever. The interest rate on new debt is 8 percent, and there are no
taxes.
a. Ms Brown, a shareholder of the firm, owns 100 shares of stock.
What is the net cash flow under the current capital structure,
assuming that the firm has a dividend payout ratio of 100
percent?
b. What will Ms Brown’s cash flow to be under the proposed capital
structure of the firm? Assume that she keeps all 100 of her shares
c. Suppose Star does convert, but Ms brown prefers the current all
equity capital structure, show how she could unlever her shares of
stock to recreate the original capital structure.
d. Using your answer to part (c ) explain why star’s choice of capital
structure is irrelevant.

Solution
EPS per share = 37500/5000 = 7.5
As the company follows 100% payout policy,
dividend per share will be 7.50
Net cash flows = 7.5*100 = 750
New capital structure = 5000 shares *65 = 325000
40% debt = 130000 debt
Equity = 195000
Net income = 37500 – (130000*8%)= 27100
EPS per share = 27100/3000 = 9.03 EpS
Her net cash flow will be = 9.03*100 = 903

100*65 = 6500 investment
6500*40% = $2600
She will sell 40 shares in the company and lends
the money at risk free rate.
Her income from interest = 2600*8% = 208
Income from shares = 60*9.03=
542
Total cash flow
= 750

Problem#4
ABC Co and XYZ co are identical firms in all respects
except for their capital structure. ABC is all equity
financed with $800,000 in stock. XYZ uses both stock and
perpetual debt; its stock worth $4,00,000 and the interest
rate on its debt is 10 percent. Both firms expect EBIT to
be $95000. Ignore taxes.
i. Richard owns $30,000 worth of XYZ’s stock. What
rate of return is he expecting?
ii. Show how Richard could generate exactly the same
cash flows and rate of return by investing in ABC and
using homemade leverages
iii. What is the cost of equity for ABC? What is for XYZ?
iv. What is the WACC for ABC? For XYZ? What principle
have you illustrated?

Solution to problem # 4
XYZ company’s Net Income = 95000- (400000*10%) =
55,000
Mr Richard will get dividend in proportion to his
ownership in the company = (55000/ 400000)*30,000 =
4125
His rate of return = 4125/30000 = 13.75%
Req: 2: if Richard wants to generate the same return he
needs to match the capital structure of XYZ. He will sell
the shares of XYZ at $30,000 and borrow the same
amount at risk free rate.
So his expense for interest will be = 30000*10% = 3000
and income from dividend of ABC = 60000*
(95000/800000)= 7125. so his net cash flow is =
(3000)+7125 = 4125

ABC is a all equity company. So cost of equity of
ABC = 95000/800000 = 11.875%
Cost of equity of XYZ which is a levered firm,
Ke = Ko + (Ko-Kd)*D/E*(1-t)
= 11.875%+(0.11875-0.10)*0.50/0.50 (1-0)
= 13.73%
ABC is a well equity firm, so its cost of equity is also
its weighted average cost of capital = 11.875%
WACC of XYZ = 13.73%*0.50 + 10%*0.50
= 11.87%
Here we have illustrated proposition -1 of MM
hypothesis of capital structure under assumption of
there is no tax.

Problem # 5
Neon Corporation’s stock returns have a covariance with the market
portfolio of .0415. The standard deviation of the returns on the market
portfolio is 20 percent, and the expected market risk premium is 7.5
percent. The company has bonds outstanding with a total market value
of $55 million and a yield to maturity of 6.5 percent. The company also
has 4.5 million shares of common stock outstanding, each selling for
$25. The company’s CEO considers the firm’s current debt–equity ratio
optimal. The corporate tax rate is 35 percent, and Treasury bills
currently yield 3.4 percent. The company is considering the purchase
of additional equipment that would cost $42 million. The expected
unlevered cash flows from the equipment are $11.8 million per year
for five years. Purchasing the equipment will not change the risk level
of the firm.
a. Use the weighted average cost of capital approach to determine
whether Neon should purchase the equipment.
b. Suppose the company decides to fund the purchase of the
equipment entirely with debt. What is the cost of capital for the
project now? Explain.

Solution
a. To calculate NPV of the project, we need to
find out the company’s WACC,
Rwacc = Rb(1-tc)*D/D+E + Ke* E/D+E
Market value of the equity = 4,500,000 ($25)
= 112,500,000
So, the debt to value ratio= 55/(55+112.50)
= 0.3284
Equity to value ratio = 1-0.3284 = 0.6716

Since the CEO believes its current capital structure is optimal, these values can be
used as the target weights in the firm’s weighted average cost of capital calculation.
The yield to maturity of the company's debt is its pretax cost of debt. To find the
company’s cost of equity, we need to calculate the stock beta. The stock beta can be
calculated as:
Beta= Cov S.M/Variance M
= 0.0415/0.20^2
= 1.04
Now we can use CAPM to determine the cost of equity
Ke= Rf+Beta (Risk premium)
= 3.4%+1.04(7.5%)
= 11.18%
WACC = 0.3284*0.65 *0.065+ 0.6716*0.1118
= 8.90%
Finally we can use the WACC to discount the unlevered cash flows, which gives us NPV
of:
NPV of cash inflows = 11,800,000 [ 1- 1/1.089^5]/0.0895 – 42,000,000
NPV = 4020681.28
b. The weighted average cost of capital used in part a will not change if the firm
choose to find the project entirely with debt. The WACC is based on optimal capital
structure weights. Since the current capital structure is optimal, all debt funding for
the project simply implies that the firm will have to use more equity in the future to
bring the capital structure back towards target.

Problem # 6
Stackhouse Industries has a new project available
that requires an initial investment of $4.5 million.
The project will provide unlevered cash flows of
$675,000 per year for the next 20 years. The
company will finance the project with a debt-tovalue ratio of 0.40. The company’s bonds have a
YTM of 6.8 percent. The companies with operations
comparable to this project have unlevered betas of
1.15,1.08, 1.30, and 1.25. The risk-free rate is 3.8
percent, and the market risk premium is 7 percent.
The company has a tax rate of 34 percent. What is
the NPV of this project?

Solution
Average Assets beta = (1.15+1.08+1.30+1.25)/4
= 1.195
Levered beta = 1.195*[1+(.4/.6)(1-0.34)]
= 1.72
Ke= Rf + Beta (RM-Rf)
= 3.8%+ 1.72(7)
=15.84%
WACC = 6.8%(1-.34)*.4/1+15.84*60%
=11.30%

Debt to equity ratio = 0.40:1= 40/140: 1/140
Debt to Value ratio : 0.40:0.60 = 0.40/1: 0.60/1
Debt to equity = Debt / Equity
Debt to Assets/value = Debt/ Total Assets
PV of Cash inflows = 675000 (PVAF20y, 11.30%)4.50million
NPV = 770,604.48

Problem #7
A company wishes to determine the optimal capital
structure. From the following selected information
supplied to you, determine optimal capital structure of
the company:
Situation

Debt

Equity

After tax
cost of
debt

Ke

1

4,00,000

1,00,000

9

14

2

2,50,000

2,50,000

6

11

3

1,00,000

4,00,000

5

10

Hints: calculate WACC in three situation and situation
under which wacc is the lowest, that is called WACC.

Problem #8
A company’s current operating income is Tk.4 lakh. The firm has a 10
lakh of 10 percent debt outstanding. Its cost of equity is estimated to
be 15 percent.
a. Determine the value of the firm using traditional approach
b. Determine the overall capitalization rate as well as both types of
leverage ratios (debt to equity, debt to value)
c. The firm is considering raising its leverage by raising an additional
Tk. 500,000 debt and using the proceeds to retire that amount of
equity. As a result of increased financial risk, kd is likely to go up to
12 percent and ke to 18 percent. Would you recommend the plan.
Ans hints:
Total value of firm now tk. 30 lakh and wacc- 13.33%
New value of the firm under C will be Tk. 27,22,222

Dividend Policy as a part of capital structure
• Dividends are often part of a company's
strategy. However, they are under no
obligation to repay shareholders using
dividends.
• Stable, constant, and residual are the three
types of dividend policy.
• Even though investors know companies are
not required to pay dividends, many consider
it a bellwether of that specific company's
financial health.

Three Policies?
Stable Dividend Policy: similar dividend over the
years irrespective of performance
Constant Dividend policy: fixed percentage of
income
Residual Dividend policy: after meeting all
requirements of investment, dividend is paid

Theories of Dividend
There is an interaction between dividends and share price
growth: if all earnings are paid out as dividends, none can
be reinvested to create growth, so all profitable
companies have to decide on what fraction of earnings
they should pay out to investors as dividends and what
fraction of earnings should be retained.
•
•
•
•

The relevant theories are:
The dividend valuation model
The Gordon growth model
Modigliani and Miller’s dividend irrelevancy theory.

Dividend Valuation
Model
P0 = D0 (1+ g)/(re – g)
P0 = ex div value

Gordon Growth Model
• It can be relatively easily shown that both earnings
growth and dividend growth is given by:
• g = bR
• where b is the proportion of earnings retained and R is
the rate that profits are earned on new investment.
Therefore, (1 – b) will be the proportion of earnings
paid as a dividend. Note that the higher b is, the higher
is the growth rate: more earnings retained allows more
investment to that will then produce higher profits and
allow higher dividends.
• So, if earnings at time 1 are E1, the dividend will be E1(1
– b) so the dividend growth formula can become:
• P0 = D1 /(re – g) = E1 (1 – b)/(re – bR)

Modigliani and Miller’s dividend
irrelevancy theory

• This theory states that dividend patterns have no
effect on share values. Broadly it suggests that if
a dividend is cut now then the extra retained
earnings reinvested will allow futures earnings
and hence future dividends to grow. Dividend
receipts by investors are lower now but this is
precisely offset by the increased present value of
future dividends.
• However, this equilibrium is reached only if the
amounts retained are reinvested at the cost of
equity.
• He also suggested for homemade dividend by
shareholders to make his position stronghold

Example
Example 1: earnings are all paid as dividend
Current position: Earnings = $0.8 per share (all paid out as dividend); RE =20%, the
price per share. would be
P0 = 0.8/0.2 = $4 (the PV of constant dividends received in perpetuity).
Example 2: earnings are reinvested at the cost of equity
So, what would happen if, from Time 1 onwards, half the earnings were paid out as
dividend and half retained AND re = R = 0.2 (meaning that the return required by
investors is the return earned on new investment)?
P0 = E1 (1 – b)/(re – bR)
P0 = 0.8(1 – 0.5)/(0.2 – 0.5 x 0.2) = $4
So, no change in the share value, and so the dividends are irrelevant.
Example 3: earnings are reinvested at more than the cost of equity
For example, the company has made a technological breakthrough and invests the
retained earnings to make use of the enhanced opportunities. As you might be
able to predict, this piece of good fortune must increase the share price.
re = 0.2 (as before) and R = 0.3
P0 = 0.8(1 – 0.5)/(0.2 – 0.5 x 0.3) = $8
In this case, the share price rises because the extra earnings retained have been
invested in a particularly valuable way.

Example
Example 4: earnings are reinvested at less than
the cost of equity
For example, the company invests the retained
earnings in a way that turns out to be poor. It
has messed up. As you might be able to predict,
this piece of bad luck or carelessness must
decrease the share price.
re = 0.2 (as before) and R = 0.1
P0 = 0.8(1 – 0.5)/(0.2 – 0.5 x 0.1) = $2.67

Other modes of payment to
shareholders
Stock Dividend
Stock Repurchase
Homemade Dividends
You own 1,000 shares of stock in Avondale Corporation. You
will receive a dividend of $1.10 per share in one year. In two
years, Avondale will pay a liquidating dividend of $56 per
share. The required return on Avondale stock is 14 percent.
What is the current share price of your stock (ignoring taxes)?
If you would rather have equal dividends in each of the next
two years, show how you can accomplish this by creating
homemade dividends.
Further suppose you want only $500 total in dividends the
first year. What will your homemade dividend be in two
years?

Solution
The price of the stock today
Po = 1.10/1.14 + 56/1.14^2 = 44.06
To find the equal two year dividends with same present value as the price of
the stock , we set up the following equation and solve for dividend.
44.06= D/1.14+ D/1.14^2
D=26.75
We now know the cash flow per share we want each of the next two years,
we can find the price of the stock in one year, P1= 56/1.14 = 49.12
Since I you have 1000 no shares, you need 1000*26.75 = 26750
But you will only get 1100 as dividend in first year, so you need further =
26,750-1100 = 25650
You need to sell 522 (25650/49.12) no of shares to make homemade
dividend.
Year 2 cash flow will be = 478 no shars * 56 = Tk. 26750

Other modes of payment to
shareholders
Stock Repurchase
Flychucker Corporation is evaluating an extra dividend
versus a share repurchase. In either case $4,000 would be
spent. Current earnings are $2.10 per share, and the
stock currently sells for $46 per share. There are 800
shares outstanding. Ignore taxes and other imperfections
in answering parts (a) and (b).
a. Evaluate the two alternatives in terms of the effect on
the price per share of the stock and shareholder wealth.
b. What will be the effect on Flychucker’s EPS and PE ratio
under the two different scenarios?
c. In the real world, which of these actions would you
recommend? Why?

Solution
Dividend per share = 4000/800= 5

Existing firm value = 46*800 = 36,800
Ex dividend price per share = 46-5 =41

Ex dividend Firm value = 41*800= 32,800
P/E = 46/2.10= 21.90
Repurchase of existing shares
No of shares can be repurchased = 4000/46= 87 number of shares will be repurchased
Remaining shares = 800- 87 = 713
EPS = (2.10*800)/713 = 2.356
Now price per share will be = EPS* P/E ratio
= 2.356 *21.90
= 51.60

Now firm value = 51.60* 713 = 36, 800
So share repurchase does not make any change in firm
value. It also does not make any change in wealth of
shareholder.

a. If company pays dividend, a shareholder will get dividend
of $ 5 and share worth $ 41, total $ 46.
If company does not pay dividend and it repurchases shares, a
shareholders can sell share at $46 or keep it which is also at
46. so there is change in wealth or shareholders.
b. Impact on EPS and P/E under two scenario.
If dividend is paid:
EPS = 2.10 and P/E = 41/2.10 = 19.52
If share repurchase done,
EPS = (2.10*800)/ 713 = 2.356
P/E will be = 46/2.356 = 19.52
So P/E will be same and thus value will also be same.
C. A share repurchase is a good option for considering tax
burden on dividend income in company end as well as
shareholder’s end. In case of share repurchase, shareholder
can time his tax implication on his capital gain.

Practice Problem#1
The Mann Company belongs to a risk class for which the appropriate discount rate is
10 percent. Mann currently has 220,000 outstanding shares selling at $110 each. The
firm is contemplating the declaration of a $4 dividend at the end of the fiscal year that
just began. Assume there are no taxes on dividends. Answer the following questions
based on the Miller and Modigliani model, which is discussed in the text.
a.

What will be the price of the stock on the ex-dividend date if the dividend is
declared?

b. What will be the price of the stock at the end of the year if the dividend is not
declared?
c. If Mann makes $4.5 million of new investments at the beginning of the period,
earns net income of $1.9 million, and pays the dividend at the end of the year, how
many shares of new stock must the firm issue to meet its funding needs?

d. Is it realistic to use the MM model in the real world to value stock? Why or why
not?

Solution
a. If the dividend is declared, the price of the stock
drop on the ex-dividend date (after record date)
by the value of the dividend, $4. it will then
trade for $106.
b. If the dividend is not declared, the price will
remain at $110.
c. It must sell 40909 no shares to get fund of $
4,500,000 i.e. (4,500,000/110) now.
d. The MM model is not realistic since it does not
account for taxes, brokerage fees, uncertainty
over future cash flows, investors’ preference,
signaling, and agency costs.

Practice Problem#2
The net income of Novis Corporation is $85,000. The company has 25,000
outstanding shares and a 100 percent payout policy. The expected value of
the firm one year from now is $1,725,000. The appropriate discount rate for
Novis is 12 percent, and the dividend tax rate is zero.
a. What is the current value of the firm assuming the current dividend has not
yet been paid?
b. What is the ex-dividend price of Novis’s stock if the board follows its
current policy?
c. At the dividend declaration meeting, several board members claimed that
the dividend is too meager and is probably depressing Novis’s price. They
proposed that Novis sell enough new shares to finance a $4.60 dividend.
i. Comment on the claim that the low dividend is depressing the stock price.
Support your argument with calculations.
ii. If the proposal is adopted, at what price will the new shares sell? How
many will be sold?

Solution
a. Since the firm has 100% pay-out policy, the firm will
distribute $85000 as dividend. So current value of the
firm is the discounted value one year from now plus the
current income.
= $85000+ $17,25,000/1.12
= $16,25,178.57
b. Ex-dividend price of the shares is price excluding
current year dividend.
Current stock price per share = (16,25,178.57/25000) =
65.01
Dividend per share will be 3.40 (85000/25000)
So ex dividend price = 65.01- 3.40 = 61.61

Solution
a. Earning per share = $85000/25000 = 3.40
As the company follows 100% pay-out ratio,
dividend per share will also be $3.40
So P0 cum dividend = Do +(D1/ke-g)
= 3.40+ (3.40/ 0.12-0)
= 31.73
b. Ex-dividend price of share (P0) = (D1/ke-g)
= $3.40/.12-0
= $28.33
c.

Practice Problem#3
Sherrill Corporation Shareholders Equity
As on December 30, 2003
Common Stock ($1 par value; 1000,000 shares
Additional Paid-in Capital

$1,000,000
$300,000

Retained Earnings

1,700,000

Total Shareholders’ equity

$3,000,000

The firm earned $300,000 after taxes in 2003 and paid out 50 percent of these earnings
as cash dividends. The price on the firm’s stock on December 30 was $5.
a. If the firm declared a stock dividend of 3 percent on December 31, what would be the
reformulated shareholders’ equity account?
b. Assuming the firm paid no stock dividend, how much would earnings per share be for
the 2003? Dividends per share?
c. Assuming the firm paid 3 percent stock dividend, how much would earnings per share
be for the 2003? Dividends per share?
d. What would the price of the stock be after the 3 percent stock dividend if there were
no signaling or other effects?

Problem# 04
Tijunna Brass Instruments Company treats dividend as a residual
decision. It expects to generate $2million in net income after taxes in
coming year. The company has an all equity capital structure and its
cost of equity capital structure is 15 percent. The company treats this
cost as opportunity cost of internal equity financing (retained
earnings). Because of flotation costs and underpricing, “external”
equity financing (new common stock) is not relied on until the internal
equity finance is exhausted.
i.
How much in dividends (out of the $2million is earnings) should
be paid if the company has an$1.5 million in projects whose
expected return exceed 15 percent?
ii. How much in dividends (out of the $2million is earnings) should
be paid if the company has an $2.00 million in projects whose
expected return exceed 15 percent?
iii. How much in dividends (out of the $2million is earnings) should
be paid if the company has an$3.00 million in projects whose
expected return exceed 16 percent?

Practical Consideration
The practical matters are:
• Information content
• Signaling
• Lack of trust on directors’ forecast
• Investors’ preference for current consumption
rather than future promises
• The clientele effect
• Company liquidity
• Borrowing covenants
• Legal constraints

Cost of
Capital
Hi! Would you like to read the
HBR article on Cost of Capital!!
https://hbr.org/2012/07/do-youknow-your-cost-of-capital

Basics of Cost of Capital
Why do you need to calculate CoC?
To evaluate investment proposal/Project
To conduct valuation of an assets/business
operations/ enterprise
To know whether you are adding value to your
company

Basics of Cost of Capital
What information do you need to calculate
CoC?
1. Interest rate of your debt
2. Tax Rate
3. Risk free rate
4. Risk Premium
5. Beta
6. Debt – Equity Ratio / Debt to Value Ratio
7. Flotation costs/Issue costs

Basics of Cost of Capital
Organization need to pay returns on the funds
they use. In finance, all sources funds are
collectively referred to as Capital. The payments
are in the following orders:
1. In the form of interest to bond holders/
lenders
2. In the form of Dividends to preference share
holders
3. In the form of Dividends to common stock
holders

Cost of debt
 Debt holders enjoy the highest priority in distribution of the
cash of the company/ assets of the company. highest
ranking holder
 Cost of debts is tax deductible which is to say that is shared
by both the government and the company at proportion of:
Tax: (1-Tax)
 That is why it is always tax adjusted i.e. interest (1-tax) what
is called after tax cost of debt and most often it is the
cheapest sources of capital
 Failure to pay the interest on debt may result in the
bankruptcy of the company. That is why it sometimes
referred to as the risk free investment from the lender’s
side
 Interest is the main cost of debt. However, this cost may be
multiplied by flotation costs/ issue costs, discount at issue,
and premium at redemption.

Cost of debt
Cost of debt should be calculated like IRR that
equating cash inflow and outflows:
𝑛
𝐶𝑂𝐼𝑡/
𝐶𝐼0 =
+ ⋯…….
1 + 𝑘𝑑
𝑘=1

Cost of debt may be calculated by shortcut
formula such as:
Kd =

𝐼 1−𝑡 +(𝑓+𝑑+𝑝𝑟−𝑝𝑖)/𝑁𝑚
(𝑅𝑉+𝑆𝑉)/2

Cost of Preference Shares
 Cost of redeemable preference shares as like as
cost of debt. It is also tax adjusted, that is after
tax cost is considered.
 However, it contrast to debt that in failure to pay
the cost of preference shares does not result in
bankruptcy of the company
 It’s sometimes called quasi equity or hybrid
financing as it shares features from debt and
equity
 Once it was popular mode of finance, but now it
has become less frequent and less popular

Cost of preference shares
Cost of redeemable preference shares is calculated in the
same way as the cost of debt. It may be calculated like IRR
that equating cash inflow and outflows:
𝑛

𝐶𝐼0 =
𝑘=1

𝐷𝑖𝑣/
+ ⋯…….
1 + 𝐾𝑝

Cost of preference shares may be calculated by
shortcut formula such as:
Kp =

𝐷𝑖𝑣𝑖𝑑𝑒𝑛𝑑+(𝑓+𝑑+𝑝𝑟−𝑝𝑖)/𝑁𝑚
(𝑅𝑉+𝑆𝑉)/2

Cost of Irredeemable Preference shares
Kp=

Dp
Po(1−f)

Kp=

Dp (1+𝑑𝑡)
Po(1−f)

When there is dividend tax

Cost of equity
Equity holders are the residual claimant on the cash
flows of the company
They rank the last to the cash flows of the company.
They mainly get dividend and capital gains on their
shares
As they bear the high risk, they get the highest
returns
Higher the leverage of the company, the higher is
the cost of equity [MM Hypo]

Methods of calculating cost of equity
Dividend Discount Model
Ke = D1/PO + g
G= b*r [ b= retention ratio, r= return on equity]
This can also be written as
b= Eps - dps(1+dt)/EPS = r = EPS/Po
Which can be combined as = Eps - dps(1+dt)/Po

g can also be calculated as = (Dn+1/Dn)^1/5 -1

Methods of calculating cost of equity
Capital Asset Pricing Model
Ke= Rf+ß (Rm-Rf)
ß = Cov im/ variance m
ß can also be calculated by using pure play
method from a comparable company

More about Beta
Levered Beta
Beta refers to the volatility or riskiness of a stock relative to all other stocks in the
market. There are a couple of ways to estimate the beta of a stock. The first and
simplest way is to calculate the company’s historical beta (using regression analysis) or
just pick up the company’s regression beta from Bloomberg. The second and more
thorough approach is to make a new estimate for beta using public company
comparables. To use this approach, the beta of comparable companies is taken from
Bloomberg and the unlevered beta for each company is calculated.
Unlevered Beta = Levered Beta / ((1 + (1 – Tax Rate) * (Debt / Equity))
Levered beta includes both business risk and the risk that comes from taking on debt.
However, since different firms have different capital structures, unlevered beta (asset
beta) is calculated to remove additional risk from debt in order to view pure business
risk. The average of the unlevered betas is then calculated and re-levered based on
the capital structure of the company that is being valued.
Levered Beta = Unlevered Beta * ((1 + (1 – Tax Rate) * (Debt / Equity))
In most cases, the firm’s current capital structure is used when beta is re-levered.
However, if there is information that the firm’s capital structure might change in the
future, then beta would be re-levered using the firm’s target capital structure.
After calculating the risk-free rate, equity risk premium, and levered beta, the cost of
equity = risk-free rate + equity risk premium * levered beta.
Source:corporatefinanceinstitute.com

Methods of calculating cost of equity
Arbitrage Pricing Model/multiple factor model
= Rf+ß1*RP1+ ß2*RP2+ß3*RP3+ā
Market Multiples
Using market information of other companies in
the market.
P/E of other company

Overall cost of Capital
Wacc = Ke*wE+ Kd* wd+Kp*Wp
Historical weights
Marginal Weights
Market value weights
Final Notes:
In all cases market value/ market rate is used
In all cases WACC is used.

WACC

Practice Problem 1
X Company has presented the following information as on 31 December 2015 to
calculate cost of capital of the company:
Figure-1
Total Assets
$25,900,000
Current Liabilities
$7,900,000
Non-current Liabilities
Bonds Payable
$6,120,000
Preferred Stock
$1,080,000
Shareholders’ Equity
Paid-up Capital
$6,300,000
Retained Earnings
$4,500,000
Total Liabilities & Equity
$ $25,900,000
Figure 2: Cost of prior issues of debt and preferred stock:
Security

Year of Issue

Amount

Coupon rate

Bond

2003

$1,120,000

6.1%

Bond

2007

3,000,000

13.8%

Bond

2013

2,000,000

8.3%

Preferred Stock

2008

600,000

12.0%

Preferred Stock

2011

480,000

7.9%

Continued…
Other information:
1. He believes that current capital structure is near to optimal capital
structure
2. A comparable firm in the industry had issued bonds a year ago at
9.3% interest at par value of $1000, which is currently selling at
$890. the bonds had 20 years to maturity
3. The same firm had also issued preferred stock at $60 per share
with annual dividend of $4.80 per share
4. X company had earning $3 per share of which 40% would be paid
as dividend in next year, current stock price was $25. Dividends in
the last four years had grown from 82 cents to the current value.
5. The banker indicated that under-writing cost (flotation cost) on a
preferred stock issue would be $2.6 per share and $2.0 per
common stock.
6. X company is within 35 percent marginal tax bracket

Continued…..
Requirements:
1. Determine the weighted average cost of capital based on
using retained earnings in the capital structure. The
percentage composition in the capital structure for bonds,
preferred stock, and common equity should be based on
the current capital structure (Figure-1)
2. Recompute weighted average cost of capital based on
using new common stock in the capital structure. Weights
remain same.
3. Assume the investment banker also wishes to use Capital
Assets Pricing Model, to compute the cost on common
stock. Assume Rf=6%, ß is 1.25, and Km= 13 percent.
What is cost of equity? How does it compare to the cost of
equity you computed in requirement 1.
Solution Hints: WACC-11.71%, 11.96%, ke=14.75%

Question and Answer Discussion
Value of levered firm Vl = Vul+ value of debt* tax
rate
Value of levered firm Vl = Vul+ (value of debt*
tax rate) – PV of Distress costs/Bankruptcy costs

Answer and Questions
Bond= IRR of cash flows
Face value = 1000
Face value = market value
Coupon rate= 10%= YTM
When market interest rate Increase – Bond value will be lower- YTM
will be higher than Coupon rate
Market rate =12%
Value of bond = Coupon/YTM
= 100/.12
= 833.33
Face value =1000 market value= 833.33, Coupon 10%, what is YTM?
= 100/833.33 = 12%
833.33 = 100/(1+ytm)^1 + 1100/(1+ymt)^2

How firm’s value raise when cost of capital is
reduced
Firm value = EBIT/Wacc
= 1000/0.1 = 1000
When cost of capital is reduced to 8%, cost of
equity -10%, cost of bond= 6%, debt:equity:
50:50
Then firm value will be = 1000/0.08 = 12,500

Home Work
Solve all problems related to capital structure,
cost of capital, dividend policy from the previous
years’ question as back as possible.
Solve similar questions from two books

The End

