Chapter 16 Capital Structure

Multiple Choice Questions

1.
Capital structure theories

	1.
	B
	The traditional view is that the WACC will fall, because initially the benefit of cheap debt finance more than outweighs any increases in the cost of equity required to compensate equity holders for higher financial risk.

As gearing continues to increase, equity holders will ask for progressively higher returns and eventually this increase will start to outweigh the benefit of cheap debt finance, and the WACC will rise.

	2.
	B
	Statement A refers to Modigliani-Miller (‘MM’) with tax: raising debt finance will increase interest payments and hence save tax, adding to the total returns a business generates.

Statement B is correct: the traditional view implies that once gearing has gone beyond optimal the weighted average cost of capital (‘WACC’) will increase if more debt is taken on. As A Co is significantly more highly geared than the industry standard, it is probably reasonable to assume its gearing is beyond optimal.

Statement C refers to MM with no tax: paying interest or paying dividends does not affect the overall returns generated by a non-tax paying business.

Statement D is incorrect: see ‘B’ above.

	3.
	B
	Statement A: Although true, higher gearing increases the cost of equity (financial risk) therefore this doesn’t in itself explain a reducing WACC.

Statement B is correct: The only different between MM (no tax) and MM (with tax) is the tax deductibility of interest payments. MM demonstrated that when a business does not pay tax, returns are not affected by capital structure. However, as interest is tax deductible (and dividends are not) paying relatively more interest will reduce tax payable and increase total returns to investors.

Statement C is similar to Statement A.

Statement D refers to the traditional view. MM assume financial risk is consistently proportionate to gearing across all levels.

	4.
	B
	

	5.
	D
	As the level of capital gearing increases from zero, increases will occur in the value of the business and the cost of equity.

The cost of loan capital will remain unchanged (until high levels of gearing) and the weighted average cost of capital will decrease.

	6.
	A
	The question asked for the effect on cost of EQUITY

	7.
	C
	

	8.
	B
	Statement 1 is true but Statement 2 is false. MM (ignoring taxes) states that the cost of equity in a geared business equals the expected cost of equity in an ungeared business plus a risk premium.

	9.
	C
	Statement 1 is false. The expected cost of equity in a geared company will equal the cost of equity in a similar ungeared company plus a risk premium. Statement 2 is true.

	10.
	D
	

	11.
	C
	In a perfect capital market the theories of MM on gearing apply.

	12.
	C
	Statement 1. MM (with tax) assumes increased gearing will always reduce the weighted average cost of capital (‘WACC’).

Statement 2: At low levels of gearing, the traditional view states financial risk is low, hence more inexpensive debt will reduce the WACC.

Statement 3 is not relevant: pecking order theory relates to a logical order for choosing finance based on convenience and issue cost.

Statement 4: MM (no tax) concludes that the gearing level will not affect the WACC.

	13.
	B
	Pecking order theory suggests that as internal funds are free to raise and immediate they should be used first. After that, debt is relatively quick and inexpensive to raise, interest is tax deductible and the cost of debt is lower than the cost of equity. New equity is relatively expensive hence is considered last.


2.
CAPM and M&M Combined – Geared Betas

	14.
	C
	As the given D/ (D + E) ratio is 25%, the E/ (E + D) ratio must be 75%.

Ungearing the equity beta of the new business area gives βa = 2 x 0.75 = 1.5

As Leah Co is an all-equity financed company, the asset beta of 1.5 does not need regearing.

The project-specific cost of equity is therefore Ke = 5 + (1.5 x 4) = 11%
A – Ungearing the equity beta of Leah Co

βa = 1.2 x 0.75 = 0.9

Ke = 5 + (0.9 x 4) = 8.6%
B – Using the equity beta of Leah Co

Ke = 5 + 1.2 x 4 = 9.8%

D – Using the ungeared average equity beta

Although incorrect, this was the most popular answer, using the ungeared average equity beta of the new business area of 2.0 instead of the asset beta of 1.5, i.e. Ke = 5 + (2 x 4) = 13.0%. This means that the average equity beta for the new business area was not ungeared.

	15.
	
	In this case, candidates should ignore Shyma Co’s beta of 1.6 and use the proxy beta of 1.1. This proxy beta is already an asset beta so does not need to be ungeared.

The asset beta does need to regeared for Shyma Co’s debt-equity ratio.

Equity beta = 
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Using CAPM, Ke = 5% + 1.32 × 3% = 9.0% to 1 decimal place


Answer 1
The traditional view of capital structure – (d) 

M&M without tax – (a) 

M&M with tax – (c)
Diagram (b) does not accord with any of the theories.
Answer 2
A
The WACC will remain the same: M&M – no tax (see above). 

B
Because the returns to shareholders become more volatile. (Note: this is not just an M&M view but true of all the approaches to gearing). 

C
The company which had geared up: M&M – with tax (see above). 

D
Debt Pecking-order theory.
Answer 3
The discount rate that should be used is the WACC, with weightings based on market values. The cost of capital should take into account the systematic risk of new investment, and therefore it will not be appropriate to use the company’s existing equity beta. Instead, the estimated equity beta of the main German competitor in the same industry as the new proposed plant will be ungeared, and then the capital structure of Backwoords applied to find the WACC to be used for the discount rate.

Since the systematic risk of debt can be assumed to be zero, the German equity beta can be “ungeared” using the following expression.
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For the German company:
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The next step is to calculate the debt and equity of Backwoods based on market values.

	
	
	$m

	Equity
	450m shares at 376p
	1,692.0

	
	
	

	Debt: bank loans
	(210 – 75)
	135.0

	Debt: bonds
	(75m x 1.20)
	90.0

	Total debt
	
	225.0

	
	
	

	Total market value
	
	1,917.0


The beta can now be re-geared:
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This can now be substituted into the CPAM to find the cost of equity.

Ke = 7.75% + (14.5% – 7.75%) x 1.118 = 15.30%

The WACC can now be calculated:
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Answer 4
(a)

Calculation of weighted average cost of capital (WACC)

Market values

Market value of equity = 5m x 4.50 = $22.5 million

Market value of preference shares = 2.5m x .0762 = $1.905 million

Market value of 10% loan notes = 5m x (105/100) = $5.25 million

Total market value = 22.5m + 1.905m + 5.25m = $29.655 million [2 marks]
Cost of equity using dividend growth model = [(35 x 1.04)/ 450] + 0.04 = 12.08% [2 marks]
Cost of preference shares = 100 x 9/ 76.2 = 11.81% [1 mark]
Annual after-tax interest payment = 10 x 0.7 = $7

[image: image6.emf]
Using interpolation, after-tax cost of loan notes = 5 + [(5 x 7.94)/(7.94 + 20.96)] = 6.37%

[2 marks]
WACC = [(12.08 x 22.5) + (11.81 x 1.905) + (6.37 x 5.25)]/ 29.655 = 11.05%
[2 marks]
(b)

1.
Droxfol Co has long-term finance provided by ordinary shares, preference shares and loan notes. The rate of return required by each source of finance depends on its risk from an investor point of view, with equity (ordinary shares) being seen as the most risky and debt (in this case loan notes) seen as the least risky. Ignoring taxation, the weighted average cost of capital (WACC) would therefore be expected to decrease as equity is replaced by debt, since debt is cheaper than equity, i.e. the cost of debt is less than the cost of equity.
[1 mark]
2.
However, financial risk increases as equity is replaced by debt and so the cost of equity will increase as a company gears up, offsetting the effect of cheaper debt. At low and moderate levels of gearing, the before-tax cost of debt will be constant, but it will increase at high levels of gearing due to the possibility of bankruptcy. At high levels of gearing, the cost of equity will increase to reflect bankruptcy risk in addition to financial risk.

3.
In the traditional view of capital structure, 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.
4.
As gearing up continues, the cost of equity increases to include a financial risk premium and the WACC reaches a minimum value. Beyond this minimum point, the WACC increases due to the effect of increasing financial risk on the cost of equity and, at higher levels of gearing, due to the effect of increasing bankruptcy risk on both the cost of equity and the cost of debt. On this traditional view, therefore, Droxfol Co can gear up using debt and reduce its WACC to a minimum, at which point its market value (the present value of future corporate cash flows) will be maximised.

5.
In contrast to the traditional view, continuing to ignore taxation but assuming a perfect capital market, Miller and Modigliani demonstrated that the WACC remained constant as a company geared up, with the increase in the cost of equity due to financial risk exactly balancing the decrease in the WACC caused by the lower before-tax cost of debt. Since in a prefect 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. Miller and Modigliani showed, therefore, that the market value of a company depends on its business risk alone, and not on its financial risk. On this view, therefore, Droxfol Co cannot reduce its WACC to a minimum.

6.
When corporate tax was admitted into the analysis of Miller and Modigliani, a different picture emerged. The interest payments on debt reduced tax liability, which meant that the WACC fell as gearing increased, due to the tax shield given to profits. On this view, Droxfol Co could reduce its WACC to a minimum by taking on as much debt as possible.


[7 – 8 marks]
7.
However, a perfect capital market is not available in the real world and at high levels of gearing the tax shield offered by interest payments is more than offset by the effects of bankruptcy risk and other costs associated with the need to service large amounts of debt. Droxfol Co should therefore be able to reduce its WACC by gearing up, although it may be difficult to determine whether it has reached a capital structure giving a minimum WACC.


[1 mark]
(c)(i)

Interest coverage ratio

Current interest coverage ratio = 7,000/ 500 = 14 times

Increased profit before interest and tax = 7,000 x 1.12 = $7.84m

Increased interest payment = (10m x 0.09) + 0.5m = $1.4m

Interest coverage ratio after one year = 7.84/ 1.4 = 5.6 times

The current interest coverage of Droxfol Co is higher than the sector average and can be regarded as quiet safe. Following the new loan note issue, however, interest coverage is less than half of the sector average, perhaps indicating that Droxfol Co may not find it easy to meet its interest payments.


[2 – 3 marks]
(c)(ii)

Financial gearing

This ratio is defined here as prior charge capital/equity share capital on a book value basis

Current financial gearing = 100 x (5,000 + 2,500)/ (5,000 + 22,500) = 27%

Ordinary dividend after one year = 0.35 x 5m x 1.04 = $1.82 million

Total preference dividend = 2,500 x 0.09 = $225,000

Income statement after one year

	
	$000
	$000

	Profit before interest and tax
	
	7,840

	Interest
	
	(1,400)

	Profit before tax
	
	6,440

	Tax
	
	(1,932)

	Profit for the period
	
	4,508

	Preference dividends
	225
	

	Ordinary dividends
	1,820
	(2,045)

	Retained earnings
	
	2,463


Financial gearing after one year = 100 x (15,000 + 2,500)/ (5,000 + 22,500 + 2,463) = 58%
The current financial gearing of Droxfol Co is 40% less (in relative terms) than the sector average and after the new loan note issue it is 29% more (in relative terms). This level of financial gearing may be a cause of concern for investors and the stock market. Continued annual growth of 12%, however, will reduce financial gearing over time.


[2 – 3 marks]
(c)(iii)

Earnings per share

Current earnings per share = 100 x (4,550 – 225)/ 5,000 = 86.5 cents

Earnings per share after one year = 100 x (4,508 – 225)/ 5,000 = 85.7 cents

Earnings per share is seen as a key accounting ratio by investors and the stock market, and the decrease will not be welcomed. However, the decrease is quiet small and future growth in earnings should quickly eliminate it.


[2 – 3 marks]

Comment:
1.
The analysis indicates that an issue of new debt has a negative effect on the company’s financial position, at least initially.
2.
There are further difficulties in considering a new issue of debt. The existing non-current assets are security for the existing 10% loan notes and may not available for securing new debt, which would then need to be secured on any new noncurrent assets purchased. These are likely to be lower in value than the new debt and so there may be insufficient security for a new loan note issue.
3.
Redemption or refinancing would also pose a problem, with Droxfol Co needing to redeem or refinance $10 million of debt after both eight years and ten years. Ten years may therefore be too short a maturity for the new debt issue.

4.
An equity issue should be considered and compared to an issue of debt. This could be in the form of a rights issue or an issue to new equity investors.


[2 – 3 marks]
Answer 5
(a)

The cost of debt of Bond A can be found by linear interpolation.

Using 11%, the difference between the present value of future cash flows and the ex interest market value = (9 x 5·889) + (100 x 0·352) – 95·08 = 53·00 + 35·20 – 95·08 = ($6·88)

As the net present value is negative, 11% is higher than the cost of debt.
Using 9%, the difference between the present value of future cash flows and the ex interest market value = (9 x 6·418) + (100 x 0·422) – 95·08 = 57·76 + 42·20 – 95·08 = $4·88

As the net present value is positive, 9% is lower than the cost of debt.
Cost of debt = 9 + ((11 – 9) x 4·88)/(4·88 + 6·88) = 9 + 0·83 = 9·83%
[3 marks]
Using estimates other than 11% and 9% will give slightly different values of the cost of debt.
(b)

Term structure of interest rates

A key factor here could be the duration of the bond issues, linked to the term structure of interest rates.
1.
Normally, the longer the time to maturity of a debt, the higher will be the interest rate and the cost of debt.
2.
Bond A has the greater time to maturity and therefore would be expected to have a higher interest rate and a higher cost of debt than Bond B, which is the case here.

[1 – 2 marks]
Liquidity preference theory

1.
Liquidity preference theory suggests that investors require compensation for deferring consumption, i.e. for not having access to their cash in the current period, and so providers of debt finance require higher compensation for lending for longer periods.
2.
The premium for lending for longer periods also reflects the way that default risk increases with time.

[1 – 2 marks]
Expectations theory

1.
Expectations theory suggests that the shape of the yield curve depends on expectations as to future interest rates.
2.
If the expectation is that future interest rates will be higher than current interest rates, the yield curve will slope upwards. If the expectation is that future interest rates will be lower than at present, the yield curve will slope downwards.

[1 – 2 marks]
Market segmentation theory

1.
Market segmentation theory suggests that future interest rates depend on conditions in different debt markets, e.g. the short-term market, the medium-term market and the long-term market.
2.
The shape of the yield curve therefore depends on the supply of, and demand for, funds in the market segments.

[1 – 2 marks]
Other factors

1.
Since the two bonds were issued at the same time by the same company, the business risk of DD Co can be discounted as a reason for the difference between the two costs of debt. If the two bonds had been issued by different companies, a different business risk might have been a reason for the difference in the costs of debt.
2.
The size of the debt could be a contributory factor, since the Bond A issue is twice the size of the Bond B issue. The greater size of the Bond A issue could be one of the reasons it has the higher cost of debt.

[1 – 2 marks]
(c)(i)

Cost of equity = 4 + (1·2 x (11 – 4)) = 4 + 8·4 = 12·4%
[2 marks]
(c)(ii)

Dividend growth rate = 100 x ((52/50) – 1) = 100 x (1·04 – 1) = 4% per year
[1 mark]
Share price using DGM = (50 x 1·04)/(0·124 – 0·04) = 52/0·84 = 619c or $6·19
[2 marks]
(c)(iii)

Number of ordinary shares = 25 million

Market value of equity = 25m x 6·19 = $154·75 million

Market value of Bond A issue = 20m x 95·08/100 = $19·016m

Market value of Bond B issue = 10m x 102·01/100 = $10·201m

Market value of debt = $29·217m

Market value of capital employed = 154·75m + 29·217m = $183·967m

Capital gearing = 100 x 29·217/183·967 = 15·9%
[2 marks]
(c)(iv)

WACC = ((12·4 x 154·75) + (9·83 x 19·016) + (7·82 x 10·201))/183·967 = 11·9%
[2 marks]
(d)

Dividend irrelevance

1.
Miller and Modigliani showed that, in a perfect capital market, the value of a company depended on its investment decision alone, and not on its dividend or financing decisions.
2.
In such a market, a change in dividend policy by DD Co would not affect its share price or its market capitalisation. They showed that the value of a company was maximised if it invested in all projects with a positive net present value (its optimal investment schedule).
3.
The company could pay any level of dividend and if it had insufficient finance, make up the shortfall by issuing new equity. Since investors had perfect information, they were indifferent between dividends and capital gains.
4.
Shareholders who were unhappy with the level of dividend declared by a company could gain a ‘home-made dividend’ by selling some of their shares. This was possible since there are no transaction costs in a perfect capital market.

[3 – 4 marks]
Dividend relevance
Against this view are several arguments for a link between dividend policy and share prices.
1.
For example, it has been argued that investors prefer certain dividends now rather than uncertain capital gains in the future (the ‘bird-in-the-hand’ argument).
2.
It has also been argued that real-world capital markets are not perfect, but semi-strong form efficient. Since perfect information is therefore not available, it is possible for information asymmetry to exist between shareholders and the managers of a company. Dividend announcements may give new information to shareholders and as a result, in a semi-strong form efficient market, share prices may change.
3.
The size and direction of the share price change will depend on the difference between the dividend announcement and the expectations of shareholders. This is referred to as the ‘signalling properties of dividends’.
4.
It has been found that shareholders are attracted to particular companies as a result of being satisfied by their dividend policies. This is referred to as the ‘clientele effect’. A company with an established dividend policy is therefore likely to have an established dividend clientele. The existence of this dividend clientele implies that the share price may change if there is a change in the dividend policy of the company, as shareholders sell their shares in order to reinvest in another company with a more satisfactory dividend policy. In a perfect capital market, the existence of dividend clienteles is irrelevant, since substituting one company for another will not incur any transaction costs. Since real-world capital markets are not perfect, however, the existence of dividend clienteles suggests that if DD Co changes its dividend policy, its share price could be affected.

[3 – 4 marks]
Answer 6
Explanation of use of CAPM

1.
The capital asset pricing model (CAPM) can be used to calculate a project-specific discount rate in circumstances where the business risk of an investment project is different from the business risk of the existing operations of the investing company. In these circumstances, it is not appropriate to use the weighted average cost of capital as the discount rate in investment appraisal.

2.
The first step in using the CAPM to calculate a project-specific discount rate is to find a proxy company (or companies) that undertake operations whose business risk is similar to that of the proposed investment.
3.
The equity beta of the proxy company will represent both the business risk and the financial risk of the proxy company. The effect of the financial risk of the proxy company must be removed to give a proxy beta representing the business risk alone of the proposed investment. This beta is called an asset beta and the calculation that removes the effect of the financial risk of the proxy company is called ‘ungearing’.

4.
The asset beta representing the business risk of a proposed investment must be adjusted to reflect the financial risk of the investing company, a process called ‘regearing’.
5.
This process produces an equity beta that can be placed in the CAPM in order to calculate a required rate of return (a cost of equity). This can be used as the project-specific discount rate for the proposed investment if it is financed entirely by equity.
6.
If debt finance forms part of the financing for the proposed investment, a project-specific weighted average cost of capital can be calculated.


[5 – 6 marks]
Discussion of limitations

The limitations of using the CAPM in investment appraisal are both practical and theoretical in nature. 
1.
From a practical point of view, there are difficulties associated with finding the information needed. This applies not only to the equity risk premium and the risk-free rate of return, but also to locating appropriate proxy companies with business operations similar to the proposed investment project.
2.
Most companies have a range of business operations they undertake and so their equity betas do not reflect only the desired level and type of business risk.

From a theoretical point of view, the assumptions underlying the CAPM can be criticised as unrealistic in the real world. For example,
3.
the CAPM assumes a perfect capital market, when in reality capital markets are only semi-strong form efficient at best.
4.
The CAPM assumes that all investors have diversified portfolios, so that rewards are only required for accepting systematic risk, when in fact this may not be true. There is no practical replacement for the CAPM at the present time, however.


[6 – 7 marks]
Answer 7
(a)

Cost of equity

The current cost of equity can be calculated using the capital asset pricing model.

Equity or market risk premium = 11 – 4 = 7%
[1]
Cost of equity = 4 + (0·9 x 7) = 4 + 6·3 = 10·3%
[1]
After-tax cost of debt

After-tax interest payment = 100 x 0·07 x (1 – 0·2) = $5·60 per bond
[1]
[image: image7.emf]

[1]
After-tax cost of debt = IRR = 4 + ((5 – 4) x 2·47)/(2·47 + 3·64) = 4 + 0·4 = 4·4%
[1]
Market value of equity = 10,000,000 x 7·50 =$75 million
[0.5]
Market value of Fence Co debt = 14 million x 107·14/100 = $15 million
[0.5]
Total market value of company = 75 + 15 = $90 million

WACC = ((10·3 x 75) + (4·4 x 15))/90 = 9·3%
[1]

(b)

Since the investment project is different to business operations, its business risk is different to that of existing operations. A cost of equity for appraising it can be therefore be found using the capital asset pricing model.
Ungearing proxy company equity beta

Asset beta = 1·2 x 54/(54 + (12 x 0·8)) = 1·2 x 54/63·6 = 1·019
[2]

Regearing asset beta

Market value of debt = $15m (calculated in part (a))

Regeared asset beta = 1·019 x (75 + (15 x 0·8))/75 = 1·019 x 87/75 = 1·182
[1]
Using the CAPM

Equity or market risk premium = 11 – 4 = 7%

Cost of equity = 4 + (1·182 x 7) = 4 + 8·3 = 12·3%
[1]
(c)

Portfolio theory suggests that the total risk of a portfolio of investments can be reduced by diversifying the investments held in the portfolio, e.g. by investing capital in a number of different shares rather than buying shares in only one or two companies.

[1 – 2 marks]
Even when a portfolio has been well-diversified over a number of different investments, there is a limit to the risk-reduction effect, so that there is a level of risk which cannot be diversified away. This undiversifiable risk is the risk of the financial system as a whole, and so is referred to as systematic risk or market risk.

[1 – 2 marks]
Diversifiable risk, which is the element of total risk which can be reduced or minimised by portfolio diversification, is referred to as unsystematic risk or specific risk, since it relates to individual or specific companies rather than to the financial system as a whole.

[1 – 2 marks]
Portfolio theory is concerned with total risk, which is the sum of systematic risk and unsystematic risk. The capital asset pricing model assumes that investors hold diversified portfolios, and so is concerned with systematic risk alone.

[1 – 2 marks]
Answer 8
(a)
Cost of equity
The geometric average dividend growth rate in recent years:

(36·3/30·9)0·25 – 1 = 1·041 – 1 = 0·041 or 4·1% per year
[1]
Using the dividend growth model:

Ke = 0·041 + [(36·3 x 1·041)/470] = 0·041 + 0·080 = 0·121 or 12·1%
[2]
Cost of preference shares

As the preference shares are not redeemable:

Kp = 100 x [(0·04 x 100)/40] = 10%
[1]
Cost of debt of bonds

The annual after-tax interest payment is 7 x 0·7 = $4·9 per bond.
[1]
Using linear interpolation:
[image: image8.emf]

[1]
After-tax cost of debt = 4 + [((5 – 4) x 4·14)/(4·14 + 1·30)] = 4 + 0·76 = 4·8%
[1]
Cost of debt of bank loan

If the bank loan is assumed to be perpetual (irredeemable), the after-tax cost of debt of the bank loan will be its after-tax interest rate, i.e. 4% × 0·7 = 2·8% per year.
[1]
Market values

Number of ordinary shares = 4,000,000/0·5 = 8 million shares
	
	$000

	Equity: (8m × 4.70)
	37,600

	Preference shares: (3m × 0.4)
	1,200

	Redeemable bonds: (3m × 104.5/100)
	3,135

	Bank loan (book value used)
	1,000

	Total value of AMH co
	42,935



[2]
WACC calculation

[(12·1 x 37,600) + (10 x 1,200) + (4·8 x 3,135) + (2·8 x 1,000)]/42,935 = 11·3%
[2]
(b)

The capital asset pricing model (CAPM) assumes that investors hold diversified portfolios, so that unsystematic risk has been diversified away. Companies using the CAPM to calculate a project-specific discount rate are therefore concerned only with determining the minimum return that must be generated by an investment project as compensation for its systematic risk.
The CAPM is useful where the business risk of an investment project is different from the business risk of the investing company’s existing business operations. In such a situation, one or more proxy companies are identified that have similar business risk to the investment project. The equity beta of the proxy company represents the systematic risk of the proxy company, and reflects both the business risk of the proxy company’s business operations and the financial risk arising from the proxy company’s capital structure.
[1 – 2 marks]
Since the investing company is only interested in the business risk of the proxy company, the proxy company’s equity beta is ‘ungeared’ to remove the effect of its capital structure. ‘Ungearing’ converts the proxy company’s equity beta into an asset beta, which represents business risk alone. The asset betas of several proxy companies can be averaged in order to remove any small differences in business operations.
[1 – 2 marks]
The asset beta can then be ‘regeared’, giving an equity beta whose systematic risk takes account of the financial risk of the investing company as well as the business risk of an investment project. Both ungearing and regearing use the weighted average beta formula, which equates the asset beta with the weighted average of the equity beta and the debt beta.

[1 – 2 marks]
The project-specific equity beta resulting from the regearing process can then be used to calculate a project-specific cost of equity using the CAPM. This can be used as the discount rate when evaluating the investment project with a discounted cash (DCF) flow investment appraisal method such as net present value or internal rate of return. Alternatively, the project-specific cost of equity can be used in calculating a project-specific weighted average cost of capital, which can also be used in a DCF evaluation.
[1 – 2 marks]
(c)

The cost of equity is the return required by ordinary shareholders (equity investors), in order to compensate them for the risk associated with their equity investment, i.e. their investment in the ordinary shares of a company. If the risk of an investment increases, the return expected by the investor also increases. If the risk of a company increases, therefore, its cost of equity also increases.

[1 – 2 marks]
If a company is liquidated, the order in which the claims of creditors are settled is a factor in determining their relative risk. The claims of providers of debt finance (debt holders) must be paid off before any cash can be distributed to ordinary shareholders (the owners). The risk faced by shareholders is therefore greater than the risk faced by debt holders, and the cost of equity is therefore greater than the cost of debt.

[1 – 2 marks]
Interest on debt finance must be paid before dividends can be paid to ordinary shareholders, so the risk faced by ordinary shareholders is greater than the risk faced by debt holders, since the necessity of paying interest may mean that dividends have to be reduced.

[1 – 2 marks]
Answer 9

(a)

Rights issue price = 3·50 x 0·8 = $2·80 per share
[0.5]
Grenarp Co currently has 20 million shares in issue ($10m/0·5)

The number of new shares issued = 20m/5 = 4 million shares
[0.5]
Cash raised by the rights issue before issue costs = 4m x 2·80 = $11,200,000

Net cash raised by the rights issue after issue costs = 11,200,000 – 280,000 = $10,920,000
[0.5]
Revised number of shares = 20m + 4m = 24 million shares

Market value of Grenarp Co before the rights issue = 20,000,000 x 3·50 = $70,000,000

Market value of Grenarp Co after the rights issue = 70,000,000 + 10,920,000 = $80,920,000

Theoretical ex rights price per share = 80,920,000/24,000,000 = $3·37 per share
[1]
(Alternatively, issue costs are $0·07 per share (280,000/4m) and this is a 1 for 5 rights issue, so the theoretical ex rights price = (5 x 3·50 + (2·80 – 0·07))/6 = 20·23/6 = $3·37 per share)
Redemption price of loan notes = 104 x 1·05 = $109·20 per loan note
[0.5]
Nominal value of loan notes redeemed = 10,920,000/(109·20/100) = $10,000,000
[1]
Before-tax interest saving = 10,000,000 x 0·08 = $800,000 per year
[0.5]
After-tax interest saving = 800,000 x (1 – 0·3) = $560,000 per year
[0.5]
Earnings after redeeming loan notes = 8,400,000 + 560,000 = $8,960,000 per year
[0.5]
Revised earnings per share = 100 x (8,960,000/24,000,000) = $0·373 per share
[0.5]
Price/earnings ratio of Grenarp Co before the rights issue = 3·50/0·42 = 8·33 times

This price/earnings ratio is not expected to be affected by the redemption of loan notes

Share price of Grenarp Co after redeeming loan notes = 8·33 x 0·373 = $3·11 per share
[1]
The wealth of shareholders of Grenarp Co has decreased as they have experienced a capital loss of $0·26 per share ($3·37 – $3·11) compared to the theoretical ex rights price per share.
[1]
(b)

The capital structure is considered to be optimal when the weighted average cost of capital (WACC) is at a minimum and the market value of a company is at a maximum. The goal of maximising shareholder wealth might be achieved if the capital structure is optimal.
The question of whether Grenarp Co might achieve its optimal capital structure following the rights issue can be discussed from a theoretical perspective by looking at the traditional view of capital structure, the views of Miller and Modigliani on capital structure, and other views such as the market imperfections approach. It is assumed that a company pays out all of its earnings as dividends, and that these earnings and the business risk of the company are constant. It is further assumed that companies can change their capital structure by replacing equity with debt, and vice versa, so that the amount of finance invested remains constant, irrespective of capital structure. The term ‘gearing up’ therefore refers to replacing equity with debt in the context of theoretical discussions of capital structure.
Traditional view

The traditional view of capital structure, which ignores taxation, held that an optimal capital structure did exist. It reached this conclusion by assuming that shareholders of a company financed entirely by equity would not be very concerned about the company gearing up to a small extent. As expensive equity was replaced by cheaper debt, therefore, the WACC would initially decrease. As the company continued to gear up, shareholders would demand an increasing return as financial risk continued to increase, and the WACC would reach a minimum and start to increase. At higher levels of gearing still, the cost of debt would start to increase, for example, because of bankruptcy risk, further increasing the WACC.

[1 – 3 marks]
Views of Miller and Modigliani

Miller and Modigliani assumed a perfect capital market, where bankruptcy risk does not exist and the cost of debt is constant. In a perfect capital market, there is a linear relationship between the cost of equity and financial risk, as measured by gearing. Ignoring taxation, the increase in the cost of equity as gearing increases exactly offsets the decrease in the WACC caused by the replacement of expensive equity by cheaper debt, so that the WACC is constant. The value of a company is therefore not affected by its capital structure.
When Miller and Modigliani included the effect of corporate taxation, so that the after-tax cost of debt was used instead of the before-tax cost of debt, the decrease in the WACC caused by the replacement of expensive equity by cheaper debt was greater than the increase in the cost of equity, so that the WACC decreased as a company geared up. The implication in terms of optimal capital structure was that a company should gear up as much as possible in order to decrease its WACC as much as it could.

[1 – 3 marks]
Market imperfections view

When other market imperfections are considered in addition to the existence of corporate taxation, the view of Miller and Modigliani that a company should gear up as much as possible is no longer true. These other market imperfections relate to high levels of gearing, bankruptcy risk and the costs of financial distress, and they cause the cost of debt and the cost of equity to increase, so that the WACC increases at high levels of gearing.
Grenarp Co

The question of whether Grenarp Co might achieve its optimal capital structure following the rights issue can also be discussed from a practical perspective, by considering if increasing the gearing of the company would decrease its WACC. This would happen if the marginal cost of capital of the company were less than its WACC. Unfortunately, there is no information provided on the marginal cost of capital of Grenarp Co, although its gearing is not high. Before the rights issue, the debt/equity ratio of Grenarp Co was 35% on a book value basis and 45% on a market value basis, while after the redemption of loan notes the debt/equity ratio would fall to 21% on a book value basis and 28% on a market value basis.

[1 – 3 marks]
Answer 10
(a)

The first error made is to suggest using the cost of equity, whether estimated via the dividend valuation model or the CAPM as the discount rate. The company should use its overall cost of capital, which would normally be a weighted average of the cost of equity and the cost of debt.

Errors specific to CAPM

(i)
The formula is wrong. It wrongly includes the market return twice. It should be
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(ii)
The equity beta of Folten reflects the financial risk resulting from the level of gearing in Folten. It must be adjusted to reflect the level of gearing specific to Wemere. It is also likely that the beta of an unlisted company is higher than the beta of an equivalent listed company.

(iii)
The return required by equity holders, i.e. the cost of equity, is inclusive of a return to allow for inflation.

Errors specific to the dividend valuation model
(i)
The formula is wrong. It should be: 
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(ii)
Treatment of inflation – as for CAPM.

(iii)
Again the impact of the difference in the level of gearing of Wemere and Folten on the cost of equity has not been taken into account.

Revised estimates of cost of capital

For Folten
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Assume 
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E = 1.38 x 1,800 x 4 (= share price x no. of equity shares) = $9,936,000

∴ 
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For Wemere

Assume 
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, equity value of $10.6 million, debt costs of 13%
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∴ Cost of equity = 6 + (14 – 6) x 1.25 = 16.0%

∴ WACC = 
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Dividend valuation model

Folten

We calculate the dividend growth rate:

9.23 x (1 + g)4 = 13.03

g = 9%
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WACC = 
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(b)

The estimates of the WACC are significantly different. Using the CAPM to estimate the cost of equity results in a WACC of 14.2%. The use of the dividend valuation model results in a WACC of 16.9%. They are both based on estimates from another company which has, for example, a different level of gearing. The cost of equity derived using the dividend valuation model is based on Folten’s dividend policy and share price and not that of Wemere. The dividend policy of Wemere (e.g. the dividend growth rate) is likely to be different.

CAPM involves estimating the systematic risk of Wemere using Folten. The beta of Folten is likely to be a reasonable estimate, subject to gearing, of the beta of Wemere.

CAPM is therefore likely to produce the better estimate of the discount rate to use. However, this will be incorrect if the projects being appraised have a different level of systematic risk to the average systematic risk of Folten’s existing projects or if the finance used for the project significantly changes the capital structure of Wemere.

(c)

Discounted cash flow techniques allow for the time value of money and should therefore be used for all investment appraisal including that carried out by small unlisted companies. It is important for all managers to recognize that money received now is worth more than money received in the future. Discounting enables future cash flows to be expressed in terms of present value and for net present value to be calculated. A positive net present value indicates that the return provided by the project is greater than the discount rate.
On non-discounting method – accounting rate of return – is used because it employs data consistent with financial accounts, but it is not theoretically sound and is not recommended as a final decision arbiter. Nevertheless it registers appreciation of the impact of a new project on the financial statements and thus likely impact on users of these statements.
Discounted payback measures how long it takes to recover the initial investment after taking account of the time value of money. It is a useful initial screening method bu should not be used alone since it ignores cash flows outside the payback period. A problem for all companies, not only small unlisted companies, is estimation of the discount rate. This can be partly overcome by calculating internal rate of return (IRR), i.e., the discount rate at which the NPV is zero. This provides a “break-even” cost of capital – i.e., a yield which is then acceptable provided the capital cost of the business “could not be lower”.
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