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Part I Cost of Capital

1.
The Cost of Capital

1.1
The cost of capital is the rate of return that the enterprise must pay to satisfy the providers of funds, and it reflects the riskiness of providing funds.
1.2
In other words, it is a weighted average of the cost of equity and the cost of debt (& any other sources of finance).

1.3
The cost of equity is the return of the investors expect to achieve on their shares.

2.
Estimating the Cost of Equity

2.1
Dividend valuation model

2.1.1
If the future dividend per share is expected to be constant in amount, then the cost of equity will be calculated by the following formula:
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is the annual dividend per share, starting at year 1 and then continuing annually in perpetuity.
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 is the ex-dividend share price

2.1.2
If the future dividend per share is expected to grow constantly, the cost of equity can be calculated as follows (dividend growth model):
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2.1.3
Weaknesses of the dividend growth model

· The model does not incorporate risk
· Future dividend growth rate is not constant in perpetuity
· Estimating the future dividend growth rate is also difficult – historical dividend trends cannot predict the future growth rate accurately

· The model assumes that business risk are constant in future periods – the business operations and the economic environment are subject to constant change

2.2
Estimating the growth rate
2.2.1
By simple average – find the dividend growth rate each year and then take the average.

2.2.2
By geometric growth method – similar to the compounding method.

Newest dividend = Oldest dividend × (1 + g)n
2.2.3
By earnings retention model (Gordon’s growth model) – using the following formula:

g = bre
Where re = accounting rate of return or ROCE or ROI

b = earnings retention rate
2.3
The capital asset pricing model (CAPM)
2.3.1
The CAPM can be used to calculate a cost of equity and incorporates risk.

2.3.2
It is based on a comparison of the systematic risk of individual investments with the risks of all shares in the market.

2.3.3
Systematic risk (market risk):

· is the risk of market wide factors such as the state of economy

· affect all companies in the same way, and it cannot be diversified away

2.3.4
Non-systematic risk (unsystematic risk or business risk or unique risk):

· is the risk factors that will impact each firm differently
· good diversification can almost eliminate unsystematic risk
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2.3.5
Systematic risk is measured using beta factors.

2.3.6
Beta factor is the measure of the systematic risk of a security relative to the market portfolio (e.g. Heng Seng Index).
2.3.7
Beta = 1, a 1% change in the market index return generally leads to a 1% change in the return on a specific share.

0 < Beta < 1, a 1% change in the market index return generally leads to a less than a 1% change in the returns on a specific share.

Beta > 1, a 1% change in the market index return generally leads to a greater than 1% on a specific company’s share.

	Example 1

	The following factors have impacted the volatility of the earnings of ABC Co, a manufacturer of chocolate biscuits and cereals:

(a)
increase in interest rates

(b)
increase in the price of cocoa beans

(c)
legislation changing the rules on tax relief for investments in non-current assets

(d)
growth in the economy of the country where ABC Co is based

(e)
government advice on the importance of eating breakfast

(f)
industrial unrest in ABC Co’s main factory.

Are they examples of systematic or unsystematic risk?


	Question 1 – Classification of risk
What are the two classification of risk that organisations face in relation their cash flows and/or cost of capital?


2.3.8
The CAPM formula:
(Rj) = Rf + β(Rm - Rf)
Where:

Rj is the cost of equity capital

Rf is the risk-free rate return

Rm is the return from the market as a whole

β is the beta factor of the individual security

2.3.9
Assumptions of CAPM
· Well-diversified investors

· Perfect capital market

· Unrestricted borrowing or lending at the risk-free rate of interest

· Uniformity of investor expectations

· All forecasts are made in the context of one time period only

2.3.10
Problems of CAPM

· Diversification

· Under the CAPM, the return required from a security is related to its systematic risk rather than its total risk
· The assumption is that investors can diversify all or most of the unsystematic risk, but, in practice, markets are not totally efficient and investors do not all hold fully diversified portfolios
· Excess return – expected return is difficult to determine because it is just predicted from historical data

· Risk-free rate – it is not easy to determine again because interest rates vary all the time

· Risk aversion – shareholders are risk averse, and so demand higher returns in compensation for increased level of risk
· Beta factors – it based on historical data and it may be a poor basis for future decision making
· Usual circumstances – e.g. the seasonal ‘month-of-the-year’ effects and ‘day-of-the-week’ effects that appear to influence returns on shares

	Example 2

	Shares in ABC Co have a beta of 0.9. The expected returns to the market are 10% and the risk-free return is 4%. What is the cost of equity capital for ABC Co?

Solution:

Rj = Rf + β(Rm - Rf) = 4% + 0.9 x (10% – 4%) = 9.4%


2.4
Comparison between DVM and CAPM

2.4.1
DVM:

· Estimate the future dividend and growth rate are very difficult
· Assume the business risk, and hence business operations and the cost of equity, are constant in future periods
· Do not consider risk – it should be noted that share price fall as risk increases, indicating that increasing risk will lead to an increasing cost of equity

2.4.2
CAPM

· Consider the company’s level of systematic risk
· Give rise to a much smaller degree of uncertainty than the future dividend growth in the DVM
3.
Cost of Debt
3.1
The formulae of the cost of debt for the various types of debt are as follows:
	Type of debt
	Cost of debt

	Irredeemable debt without tax
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	Irredeemable debt with tax
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	Redeemable debt
	Same as IRR

	Non-trade debt (bank loan)
	Interest rate × (1 – T)

	Preference shares
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	Example 3 – Cost of redeemable debt

	A company has in issue 12% redeemable debt with 5 years to redemption. Redemption is at par. The current market value of the debt is $107.59. The corporate rate is 30%.

What is the cost of debt?

Solution:

Year

Cash flow ($)

DF

10%

PV

($)

DF

5%

PV

($)

0

Market value

(107.59)

1.000

(107.59)

1.000

(107.59)

1 – 5

Interest

[12 x (1 – 30%)]

8.4

3.791

31.84

4.329

36.36

5

Capital payment

100

0.621

62.1

0.784

78.4

(13.65)

7.17

The approximate cost of redeemable debt capital is, therefore:
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	Example 4 – Cost of bank loan

	A firm has a fixed rate bank loan of $1 million. It is charged 11% pa. The corporation tax rate is 30%.

What is the cost of the loan?

Solution:

Cost of the loan = 11% x (1 – 30%) = 7.7%


	Example 5

	A company has 50,000 8% preference shares in issue, nominal value $1. The current ex div market value is $1.20 per share.

What is the cost of the preference shares?

Solution:
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3.2
Convertible debt – the following terminology should understand:
(1)
Floor value – market value without the conversion option.

(2)
Conversion ratio – this gives the number of ordinary shares into which a convertible bond may be converted:

Conversion ratio = 
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(3)
Conversion price – this gives the price of each ordinary share obtainable by exchange a convertible bond:

Conversion price = 
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(4)
Conversion premium – this gives the difference between the conversion price and the market share price, it can be expressed as a percentage basis or per share basis
From share price:

Conversion premium = 
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From bond price:

Conversion premium = Current market value – current conversion value
Or as a percentage basis:

Conversion premium = 
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Or as per share basis:
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(5)
Conversion value – this is the value of a convertible bond if it were converted into ordinary shares at the current share price:

Conversion value = Current share price × Conversion ratio
	Example 6

	A company has issued $60 million 15-year 8.5% coupon bonds with a par value of $100. Each bond is convertible into 40 shares of the company ordinary shares, which are currently trading at $1.90.

Required:

(a)
What is the conversion price?

(b)
What is the conversion premium?

(c)
What is the conversion value of the bond?

Solution:

(a)
Conversion price = 100/40 = $2.50

(b)
Conversion premium = (2.50 – 1.90)/1.90 = 31.6%

(c)
Conversion value = $1.90 × 40 = $76


4.
The Weighted Average Cost of Capital (WACC)

4.1
Weighted average cost of capital is the average cost of the company’s finance (equity, debentures, bank loans) weighted according to the proportion each element bears to the total pool of capital.
4.2
A general formula for the WACC is as follows:
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Where ke = the cost of equity

kd = the cost of debt

Ve = the market value of equity in the firm

Vd = the market value of debt in the firm

4.3
Wherever possible market value should be used because book values based on historical costs and their use will seriously understate the impact of the cost of equity finance. If the WACC is underestimated, unprofitable projects will be accepted.
4.4
When is suitable for using in investment appraisal?

· When the risk of the investment project is similar to the current risks of the investing company
· From the point of view of business risk:

· Similar to the business risk of existing operations

· If not, a project specific discount rate should be considered
· CAPM should be applied under this situation

· From the point of view of financial risk;

· Similar to the financial risk of existing operations

· If not, adjusted present value (APV) or the CAPM-derived project specific cost of capital can be adjusted to reflect the financial risk of the project

· Other factors to consider

· Project size compares with the size of the company

· If not similar, WACC should not be applied.

5.
Marginal Cost of Capital (MCC)

5.1
MCC is the cost associated with raising one additional dollar of capital.
5.2
It can be argued that the current weighted average cost of capital should be used to evaluate projects. Where a company’s capital structure changes only very slowly over time, the marginal cost of new capital should be roughly equal to the weighted average cost of current capital.

5.3
Where gearing levels fluctuate significantly, or the finance for new project carries a significantly different level of risks to that of the existing company, there is good reason to seek an alternative marginal cost of capital.

	Example 7 – MCC

	A company has the following capital structure:

After tax cost

Market value

After tax cost × Market value

Source

%

$m

Equity

12

10

1.2

Preference

10

2

0.2

Loan notes

7.5

8

0.6

20

2.0

WACC = 
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The company’s directors have decided to embark on major capital expenditure, which will be financed by a major issue of funds. The estimated project cost is $3,000,000, 1/3 of which will be financed by equity, 2/3 of which will be financed by loan notes. As a result of undertaking the project, the cost of equity (existing and new shares) will rise from 12% to 14%. The cost of preference shares and the cost of existing loan notes will remain the same, while the after tax cost of the new loan notes will be 9%.

Required:

Calculate the company’s new WACC, and its marginal cost of capital.

Solution:

New WACC

After tax cost

Market value

After tax cost × Market value

Source

%

$m

Equity

14
11
1.54
Preference

10

2

0.2

Existing loan notes
7.5
8
0.60
New loan notes

9

2

0.18

23

2.52

WACC = 
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MCC = 
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	Question 2 – WACC, business valuation and capital structure
KFP Co, a company listed on a major stock market, is looking at its cost of capital as it prepares to make a bid to buy a rival unlisted company, NGN. Both companies are in the same business sector. Financial information on KFP Co and NGN is as follows:
KFP Co

NGN

$m

$m

$m

$m

Non-current assets

36

25

Current assts

7

7

Current liabilities

3

4

Net current assts

4

3

Total assets less current liabilities

40

28

Ordinary shares, par value 50c

15

5

Retained earnings

10

3

Total equity

25

8

7% bonds, redeemable at par in seven years’ time

15

9% bonds, redeemable at par in two years’ time

20

Total equity and non-current liabilities

40

28

Other relevant financial information:

Risk-free rate of return
4·0%

Average return on the market
10·5%

Taxation rate
30%
NGN has a cost of equity of 12% per year and has maintained a dividend payout ratio of 45% for several years. The current earnings per share of the company is 80c per share and its earnings have grown at an average rate of 4·5% per year in recent years.
The ex div share price of KFP Co is $4·20 per share and it has an equity beta of 1·2. The 7% bonds of the company are trading on an ex interest basis at $94·74 per $100 bond. The price/earnings ratio of KFP Co is eight times.
The directors of KFP Co believe a cash offer for the shares of NGN would have the best chance of success. It has been suggested that a cash offer could be financed by debt.
Required:
(a)
Calculate the weighted average cost of capital of KFP Co on a market value weighted basis.
(10 marks)
(b)
Calculate the total value of the target company, NGN, using the following valuation methods:
(i)
Price/earnings ratio method, using the price/earnings ratio of KFP Co; and

(ii)
Dividend growth model.
(6 marks)
(c)
Discuss the relationship between capital structure and weighted average cost of capital, and comment on the suggestion that debt could be used to finance a cash offer for NGN.
(9 marks)



(25 marks)


	Question 3 – Cost of capital
The finance director of Zendeck plc is considering how to finance a major new expansion of existing activities. The investment will cost $40 million and is expected to last for five years.

The company’s current capital structure is:

$ million

Medium-term floating rate loans

34
11% debentures redeemable July 2007

56

Issued ordinary shares (50 cents per value)

15
Reserves

82

Other information:
1.
The company’s current (July 2004) share price ex-dividend is 478 cents, and debenture price ex-interest is $107·80. Each debenture is redeemable at its par value of $100.

2.
Issue costs of externally financed equity are expected to be 6·5% of the total raised. There needs to be a minimum issue of $20 million, otherwise issue costs increase substantially.

3.
Issue costs of new debentures are estimated to be 3·5%.

4.
The equity beta of Zendeck is 1·15.

5.
The current dividend per share is 36·4 cents and dividends have grown by approximately 4% per year for the last three years.

6.
The risk free rate is 3·5% per year and the market return is 11% per year.

7.
The corporate tax rate is 30%.

8.
Zendeck wishes to maintain its current capital structure.

Required:

(a)
Estimated the cost of capital of the new investment:

(i)
If internal sources of equity are used (retained earnings), and debt finance is raised by a 7·5% floating rate bank loan with negligible issue costs;

(ii)
If external sources of debt (new debentures issued at par of $100) and equity are used. New equity may be assumed to be issued at the current market price. Comment upon your findings and state clearly any assumptions that you make.



(11 marks)

(b)
Discuss whether or not the techniques used in part (a) could be applied to unlisted companies. 
(4 marks)



(15 marks)


Part II Capital Structure

6.
Traditional View of Capital Structure and its Assumption
6.1
Tradition view of capital structure
6.1.1
The rate of return required by each source of finance depends on its risk from an investor point of view, with equity being seen as the most risky and debt seen as the least risky.

6.1.2
WACC would therefore be expected to decrease as equity is replaced by debt, since debt is cheaper than equity.
6.1.3
As the level of gearing increases, the cost of debt remains unchanged up to a certain level of gearing.
6.1.4
Ordinary shareholders are relatively indifferent to the addition of small amounts of debt in terms of increasing financial risk and so the WACC falls as a company gears up.

6.1.5
As gearing up continues, the cost of equity increases to include a financial risk premium and the WACC reaches a minimum value, at which point its market value will be maximized.

6.1.6
Beyond this minimum point, the WACC increases due to the effect of increasing financial risk on the cost of equity and, at high level of gearing, due to the effect of increasing bankruptcy risk on both the cost of equity and the cost of debt.

[image: image22.emf]
6.1.7
Company should gear up until it reaches optimal point and then raise a mix of finance to maintain this level of gearing. However, there is no method, apart from trial and error, available to locate the optimal point.
6.2
Assumptions of tradition view

6.2.1
Assumptions:

· The company pays out all its earnings as dividends.

· The gearing of the company can be changed immediately by issuing debt to repurchase shares, or by issuing shares to repurchase debt. There are no transaction costs for issues.

· The earnings of the company are expected to remain constant in perpetuity and all investors share the same expectations about these future earnings.

· Business risk is also constant, regardless of how the company invests its funds.

· Taxation, for the timing being, is ignored.
7.
M&M (1958) View of WACC
7.1
In their 1958 theory, M&M demonstrated that the WACC remained constant as a company geared up.
7.2
The assumptions are that:

· A perfect capital market exists, in which investors have the same information, upon which they act rationally, to arrive at the same expectations about future earnings and risk.

· There are no tax or transactions costs.

· Debt is risk-free and freely available at the same cost to investors and companies alike.

7.3
They claimed that the increase in the cost of equity due to financial risk exactly offset by the decrease in the WACC caused by the lower before-tax cost of debt.

7.4
Since in a perfect capital market, the possibility of bankruptcy risk does not arise, the WACC is constant at all gearing levels and the market value of the company is also constant.
7.5
Therefore, the market value of a company depends on its business risk alone, and not on its financial risk.
7.6
WACC cannot reduce to a minimum.

[image: image23.emf]
8.
M&M (1963) with Tax
8.1
When corporate tax was admitted into the analysis of M&M, the interest payments on debt reduced tax liability, which means that the WACC fell as gearing increased, due to the tax shield given to profits.
8.2
Therefore, a company can reduce its WACC to a minimum by taking on as much debt as possible.
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9.
Market Imperfections
9.1
In the real world, market imperfections associated with high levels of gearing, the tax shield offered by interest payments is more than offset by the effects of bankruptcy risk and agency costs. It would limit the extent to which a company can gear up.
9.2
In practice, it appears that companies can reduce their WACC by increasing gearing, while avoiding the financial distress that can arise at high levels of gearing.

9.3
Of course it may be difficult to determine whether it has reached a capital structure giving a minimum WACC.

10.
Pecking Order Theory
10.1
Companies choose the source of finance which, for one reason or another, is easiest for them to access. The order of preference will be:
· Retained earnings

· Straight debt

· Convertible debt

· Preference shares

· Equity shares

10.2
The view suggests that companies may not in practice seek to minimize their WACC.

	Question 4 – WACC, traded bond and value of a company
The finance director of AQR Co has heard that the market value of the company will increase if the weighted average cost of capital of the company is decreased. The company, which is listed on a stock exchange, has 100 million shares in issue and the current ex div ordinary share price is $2·50 per share. AQR Co also has in issue bonds with a book value of $60 million and their current ex interest market price is $104 per $100 bond. The current after-tax cost of debt of AQR Co is 7% and the tax rate is 30%.

The recent dividends per share of the company are as follows.
Year

2006

2007

2008

2009

2010

Dividend per share (cents)

19.38

20.20

20.41

21.02

21.80

The finance director proposes to decrease the weighted average cost of capital of AQR Co, and hence increase its market value, by issuing $40 million of bonds at their par value of $100 per bond. These bonds would pay annual interest of 8% before tax and would be redeemed at a 5% premium to par after 10 years.
Required:

(a)
Calculate the market value after-tax weighted average cost of capital of AQR Co in the following circumstances:

(i)
before the new issue of bonds takes place;

(ii)
after the new issue of bonds takes place.

Comment on your findings.
(12 marks)

(b)
Identify and discuss briefly the factors that influence the market value of traded bonds.
(5 marks)
(c)
Discuss the director’s view that issuing traded bonds will decrease the weighted average cost of capital of AQR Co and thereby increase the market value of the company.
(8 marks)



(25 marks)


11.
CAPM and M&M Combined – Project-specific Discount Rate
11.1
Where the business risk of an investment project is different from the business risk of the existing operations of the investing company, it is not appropriate to use the WACC as the discount rate in investment appraisal.
11.2
Steps of CAPM and M&M combined:

Step 1:
To find a proxy company whose business risk is similar to that of the proposed investment.

Step 2:
To ungear the equity beta of the proxy company. This removes the effect of the financial risk of the proxy company on the value of its equity beta. It is usual to assume that the beta of debt is zero and hence the ungearing formula is as follows:
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Where
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 is the asset or ungeared beta
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The asset beta (
[image: image31.wmf]a

b

) reflects only the business risk of the new business area.

Step 3:
To regear the asset beta into an equity beta that reflect the financial risk of the investing company. Rearranging the ungearing formula used earlier gives:
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Step 4:
This regeared equity beta can be inserted in the CAPM equation to give a project-specific cost of equity for the proposed investment if it is financed entirely by equity:
Ke = Rf + β(Rm - Rf)

Step 5:
If debt finance forms part of the financing for the proposed investment, a project-specific WACC can be calculated.
	Question 5 – Project-specific discount rate
Explain how the capital asset pricing model can be used to calculate a project-specific discount rate and discuss the limitations of using the capital asset pricing model in investment appraisal.
(11 marks)


	Question 6 – Project-specific discount rate
Crastlee Inc is evaluating two projects. The first involves a $4.725 million expenditure on new machinery to expand the company’s existing operations in the textile industry. The second is a diversification into the packaging industry, and will cost $9.275 million.

Crastlee’s summarized statement of financial position as at 31 December 2011, and those of Canall Inc and Sealalot plc, two quoted companies in the packaging industry, are shown below:

Crestlee

Canall

Sealalot

$m

$m

$m

Non-current assets

96

42

76

Current assets

95

82

65

191

124

141

Ordinary shares1
15

10

30

Reserves

50

27

50

Medium and long-term loans2
56
15

13

Current liabilities

70

72

48

Total equity and liabilities

191

124

141

Ordinary share price (cents)

380

180

230

Loan stock price ($)

104

112

-

Equity beta

1.2

1.3

1.2

1
Crestlee and Sealalot 50 cents per value, Canall 25 cents per value.

2
Crestlee 12% loan stock 2015-2017, Canall 14% loan stock 2020, Sealalot medium-term bank loan.

Crestlee proposes to finance the expansion of textile operations with a $4.725 million 11% loan stock issue, and the packaging investment with a $9.275 million rights issue at a discount of 10% on the current market price. Issue costs may be ignored.

Crestlee’s managers are proposing to use a discount rate of 15% per year to evaluate each of these projects.

The risk free of interest is estimated to be 6% per year and the market return 14% per year. Corporate tax is at a rate of 33% per year.

Required:

(a)
Determine whether 15% per year is an appropriate discount rate to use for each of these projects. Explain your answer and state clearly any assumptions that you make.



(19 marks)

(b)
Crestlee’s marketing director suggests that it is incorrect to use the same discount rate each year for the investment in packaging as the early stages of the investment are more risky, and should be discount at a higher rate. Another board member disagrees saying that more distant cash flows are riskier and should be discounted at a higher rate. Discuss the validity of the views of each of the directors.
(6 marks)



(Total 25 marks)


Additional Examination Style Questions
Question 7 – Business valuation, WACC and dividend policy
The following financial information refers to NN Co:

Current statement of financial position
	
	$m
	$m
	$m

	Assets
	
	
	

	Non-current assets
	
	
	101

	Current assets
	
	
	

	Inventory
	
	11
	

	Trade receivables
	
	21
	

	Cash
	
	10
	

	
	
	
	42

	Total assets
	
	
	143

	Equity and liabilities
	
	
	

	Ordinary share capital
	
	50
	

	Preference share capital
	
	25
	

	Retained earnings
	
	19
	

	
	
	
	94

	Non-current liabilities
	
	
	

	Long-term borrowings
	
	20
	

	Current liabilities
	
	
	

	Trade payables
	22
	
	

	Other payables
	7
	
	

	Total current liabilities
	
	29
	

	Total liabilities
	
	
	49

	Total equity and liabilities
	
	
	143


NN Co has just paid a dividend of 66 cents per share and has a cost of equity of 12%. The dividends of the company have grown in recent years by an average rate of 3% per year. The ordinary shares of the company have a par value of 50 cents per share and an ex div market value of $8·30 per share.

The long-term borrowings of NN Co consist of 7% bonds that are redeemable in six years’ time at their par value of $100 per bond. The current ex interest market price of the bonds is $103·50.
The preference shares of NN Co have a nominal value of 50 cents per share and pay an annual dividend of 8%. The ex div market value of the preference shares is 67 cents per share.

NN Co pay profit tax at an annual rate of 25% per year
Required:

(a)
Calculate the equity value of NN Co using the following business valuation methods:

(i)
the dividend growth model;

(ii)
net asset value.
(5 marks)
(b)
Calculate the after-tax cost of debt of NN Co.
(4 marks)
(c)
Calculate the weighted average after-tax cost of capital of NN Co.
(6 marks)

(d)
Discuss the factors to be considered in formulating the dividend policy of a stock-exchange listed company.
(10 marks)



(25 marks)
525
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