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QUESTION 1 
 
a) WACC Calculation and Business value 

 
The first step in the valuation is to calculate each company’s weighted average cost of 
capital. The cost of capital is calculated post tax and using the relevant market values to 
calculate the market gearing ratio. 

Note: there may be rounding differences. 

The core valuation formula is: 
V0 = FCF1 / WACC – g 
As free cash flow is NOPAT – net reinvestment then: 
V0 = FCF1 / WACC – g = (NOPAT – net reinvestment) 1 / WACC – g 
 
The figures quoted are for NOPAT – reinvestment for the current year.  
For the two companies the value before either pension or share option scheme adjustments 
is therefore (in $): 
VB = 450 × (1.05) / 0.0861 – 0.05 = $13.107bn 
And 
VP = 205 × (1.04) / 0.0573 – 0.04 = $12.303bn 
 

 

 Medipharma Healthlabs 

Cost of equity  
(using the CAPM, 3% risk free 
and  4% equity risk premium)   

=·03 + 1·85 × 0·04  
= 0·104 

= ·03 + 0·95 × 0·04  
 = 0·068 

Market gearing = 3·3/(3·3 + 9·9)  
= 0·25 

= 5·8/(5·8 + 6·7)   
= 0·464 

Cost of debt = 0·03 + 0·016  
= 0·046 

= 0·03 + 0·03  
= 0·06 

WACC = 0·75 × ·104 + ·25 × ·046 
× 0·7 = 0·0861 

= 0·536 × ·068 + ·464 ×  
·06 × 0·75 = 0·0573 
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However, both company values will need to be reduced by the relevant charge for the 
outstanding options and the pension deficit. Using the fair value approach the value of each 
option outstanding is given by: 

Option value = intrinsic value + time value 
Option value = (actual price – exercise price) + time value 
Option value = 29.12 – 22.00 + 7.31 = $14.43 
(The actual price is given by the total value of equity $9.9 billion/340 million = $29.12 per 
share) 

The number of options likely to be exercised: 
Options = 25.4m × (1 – 0.05)3 × 0.8 = 17.42 million 
Which gives a value of options outstanding = $251.4m 
 
And an estimated market valuation of Medipharma of: 
VB = $13.107bn – $251.35m = $12.855bn 
The value of Healthlabs is much more straightforward being: 
VP = $12.303bn – $430m = $11.873bn 

 

b)  Report to senior management 

Medipharma 
Report to management 
 
Subject: Valuation and Financial Implications of an Acquisition of Healthlabs 
This is potentially a type three acquisition where both the firm’s exposure to business risk 
and financial risk change. As a consequence the value of the combined entity will depend 
upon the post acquisition values of the component cash streams: 

a) The cash flow from the existing business; 
b) The cash flow from the acquired business and  
c) Any synergistic cash flows less the cost of acquisition. 

 
However, estimating the value of these cash flows relies upon an estimate of the post 
acquisition required rate of return – which cannot be estimated until we know the value of 
the component cash flows. This problem requires an iterative solution and which can be 
solved using a spreadsheet package.  
 
Validity of the Free Cash Flow to Equity Model 
Our estimates of the value using NOPAT as a proxy for free cash flow produces values that 
are reasonably close to the current market valuation of both companies.  
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The models value Medipharma at $12.855 billion and Healthlabs at $11.873 billion 
compared with current market valuations of $13.1 billion and $12.5 billion respectively. The 
estimation error is 1.9% and 5.3% respectively. 
 
Although minor the differences can be explained by any of the following: 
- The model used may mis-specify the market valuation process. In either case NOPAT 

may not be a sufficiently close approximation to each firm’s free cash flow. 
- The underpinning models in the cost of capital calculations may not be valid. The capital 

asset pricing model, for examples, does not capture fully all the risk elements that are 
priced in competitive markets. 

- The estimates of growth may be overoptimistic (both valuations are highly sensitive to 
variation in the implied level of growth). 

- The markets may have reacted positively to rumors of an acquisition. 
- The capital markets may be inefficient. 
 
However, on the basis of this preliminary analysis, the low levels of modeling error suggest 
that the NOPAT based model should form the basis for valuing a combined business. 

 

Deriving a bid price: 
In preparation of an offer, a due diligence process should, as part of its brief, consider the 
likely growth of each cash stream within the context of the combined business and the 
variability associated with the future growth rates of each cash stream. 
 
This information could then be used to estimate the firm’s future cash flows (a) to (b) above 
using a cost of capital derived from the current required rates of return and market values. 
An iterative procedure can then be employed to bring the derived values into agreement 
with those used to estimate the firm’s cost of capital. This valuation less the cost of 
acquisition and the firm’s current debt gives the post acquisition equity value. 
 
The maximum price that should be paid for Healthlabs is that which leaves the equity value 
of Medipharma unchanged. This estimation process whilst procedurally complex does 
reinforce a key point with type III acquisitions that the sum of the equity valuation of both 
parties is not a good indication of the value of the combined business. 
 
Providing the management of Medipharma can come to a reliable valuation of the 
combined business then, providing they remain within the bid-price parameters, the 
acquisition should increase shareholder value. Good valuation methods should capture the 
benefits and the consequential costs of combined operation. 
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It is important that management recognizes this point and do not double count strategic 
opportunities when negotiating a bid price. In this case, improving equity value for the 
Medipharma investors depends upon a number of factors. 
 
A simulation of the most important parameters in the valuation model: forward growth, the 
cost of equity, default premiums and the cost of debt should allow Medipharma to estimate 
the likely equity value at risk given any chosen bid price. A simulation would also provide an 
estimate of the probability of a loss of equity value for Medipharma’s investors at the 
chosen bid price. 
 
Implications for gearing and cost of capital: 
Financing an acquisition of this magnitude through debt will raise the book gearing of the 
business although its impact upon the market gearing of the firm is less easy to predict. 
Much depends on the magnitude of any surplus shareholder value generated by the 
combination and how it is distributed. 
 
An acquisition such as this will increase market gearing if the benefits accrue to the target 
shareholders. The reverse may occur if the bulk of the acquisition value accrues to the 
Medipharma investors. 
 
Similarly the impact upon the firm’s overall cost of capital, the impact of the tax shield and 
the exposure to default risk again all depend upon the agreed bid price and the distribution 
of acquisition value between the two groups of investors. 
 
Marking scheme 
a) Calculation of the WACC – 5 marks 

Calculation of the value of both companies – 6 marks 
Deduction for option value – 3 marks  
Deduction for pension liability – 4 marks  
Max marks 18 

 
b) Identification, using market risk measures, of type three acquisition – 5 marks 

Comparison of FCF model with market capitalization – 5 marks 
Note on the estimation error and likely causes – 5 marks 
Outline of iteration method for type three acquisitions and the method of identifying a 
bid price – 5 marks 
The indeterminate outcome for market gearing following acquisition – 5 marks 
The likely impact upon the firm’s WACC – 5 marks 
Report to management – 2 marks 
Max marks 32 
Total 50 marks for Q1 
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QUESTION 2 

a) The coupon rate on the new debt  

The coupon rate should be the same as the yield for four-year debt at 6%. If the firm’s 

bankers have overestimated the credit risk and set the spread too high, then a coupon of 

6% will result in the debt being issued at a premium in the market. If they have set it too 

low then the debt will not be fully taken up and the underwriters will have to issue it at a 

discount. The investment banks suggest that at a yield and hence a coupon of 6% that this 

would guarantee that the issue would be taken up by their institutional clients. On this basis 

the firm may wish to ask for an underwriting agreement to that effect although there would 

inevitably be a charge for this. 

 

b) Impact of the new debt upon the company’s market valuation and its cost of debt  

The issue of the new debt can only be achieved at the cost of a reduction in our company’s 

credit rating and/or a consequent increase in its cost of debt capital. Using our current 

market gearing ratio the current amount of debt in issue is calculated as follows: 

 

 
Thus, the existing market value of our company debt is $400 million. Given that the coupon 

(4%) and the current market yield (3·5% plus 50 basis points) are the same then the current 

market value is also its par value.  

 

The yield on the new debt would be 5·1% plus 90 basis points to give 6%. If the new debt is 

issued at par at this yield of 6% then the market value of the existing debt will fall in line 

with the decrease in the company’s credit rating and the consequential increase in yield to 

4·4%: 

 

 
Which when applied to the $400 million par value gives a market value of $395·90 million. 

On the assumption that the new debt is taken up at par then the new market value of debt 

in issue will rise to $795·90 million.  
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The firm’s effective cost of debt capital is calculated by weighting the yields of the two 

components of debt and then adjusting for tax: 

 

 
 

The firm’s current cost of debt capital is 4% × (1 – 0·3) = 2·8% so the increase in gearing will 

raise the firm’s cost of debt capital (after tax) by 84 basis points. However, this increase is in 

part due to the longer term to maturity on the new borrowing rather than the increase in 

the credit spread and the firm might wish to consider extending the term depending upon 

the yield curve and rates beyond four years. 

 

c) The advantages and disadvantages of this mode of capital financing.  

Debt finance is a relatively low cost method of raising long term finance. Under static trade 

off theory we would expect higher gearing to generate improvements in the firm’s cost of 

capital given the benefit of the tax shield. However, the cost of debt capital consists of three 

components: the pure risk free rate, the term premium and the credit spread.  

 

In this case we are proposing to alter our capital structure by taking on longer term debt 

and thus the advantages of higher gearing are to a certain extent obscured. Pecking order 

theory suggests that debt finance should be preferred to new equity finance and is normally 

taken by the market as a signal that management believe that the company is undervalued.  

 

In the context of an efficient market this is doubtful but it is certainly the case that there are 

strong agency effects through debt. Debt will exert a greater discipline over our action than 

equity finance and tends to suppress opportunistic investment and over consumption of 

perks. From a transactions costs perspective, debt tends to be preferred for the acquisition 

of general assets with high marketability and equity for intangibles and highly specific 

assets. In the airline business finance of this level is normally for aero plane acquisitions 

which do have a reasonably active second hand market. 
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Marking scheme 

 

a) Advice on the appropriate coupon rate – 5 marks  
b) Estimate of current market value of debt – 2 marks 

Estimate of market value of debt following new issue – 4 marks 
Calculation of the revised cost of debt capital – 4 marks 
Max marks 10 

 

 

c) Relative advantages and disadvantages  
Asset specificity and matching – 4 marks 
Static tradeoff arguments – 2 marks 
Agency effects – 2 marks 
Pecking order – 2 marks 
Max marks 10 

 
 
 

 

Total 25 marks for Q2 
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QUESTION 3 

a) Hedging methods 

 Using Futures  

Need to hedge against a rise in interest rates, therefore go short in the futures market. 

Galaxy Co needs June contracts as the loan will be required on 1 May.  

 

No. of contracts needed = €22,000,000/€1,000,000 x 5 months/3 months = 36·67 say 37. 

Basis  

Current price (on 1/1) – futures price = total basis  

(100 – 3·3) – 96·16 = 0·54  

Unexpired basis = 2/6 x 0·54 = 0·18 

If interest rates increase by 0·5% to 3·8%  

Cost of borrowing funds = 4·6% x 5/12 x €22,000,000 = €421,667  

Expected futures price = 100 – 3·8 – 0·18 = 96·02  

Gain on the futures market = (9,616 – 9,602) x €25 x 37 = €12,950  

Net cost = €408,717  

Effective interest rate = 408,717/22,000,000 x 12/5 = 4·46%  

 

If interest rates decrease by 0·5% to 2·8%  

Cost of borrowing funds = 3·6% x 5/12 x €22,000,000 = €330,000 

Expected futures price = 100 – 2·8 – 0·18 = 97·02  

Loss on the futures market = (9,616 – 9,702) x €25 x 37 = €79,550  

Net cost = €409,550  

Effective interest rate = 409,550/22,000,000 x 12/5 = 4·47%  

(Note: Net cost should be the same. Difference is due to rounding the number of 

contracts)  

 

 Using Options on Futures  

Need to hedge against a rise in interest rates, therefore buy put options. As before, 

Galaxy Co needs 37 June put option contracts (€22,000,000/€1,000,000 x 5 months/3 

months).  
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If interest rates increase by 0·5% to 3·8%  

   
Exercise Price 96·00 96·50 
Futures Price 96·02 96·02 
Exercise? No  Yes 
Gain in basis points 0 48 
Underlying cost of borrowing (from above) €421,667 €421,667 
Gain on options (0 and €25 x 48 x 37) €0 €44,400 
Premium   
16·3 x €25 x 37 €15,078  
58·1 x €25 x 37  €53,743 
   
Net cost €436,745 €431,010 
Effective interest rate 4·76% 4·70% 
   

 

If interest rates decrease by 0·5% to 2·8%  

   
Exercise Price 96·00 96·50 
Futures Price 97·02 97·02 
Exercise? No  No 
Gain in basis points 0 0 
Underlying cost of borrowing (from above) €330,000 €330,000 
Gain on options (0 and €25 x 48 x 37) €0 €0 
Premium   
16·3 x €25 x 37 €15,078  
58·1 x €25 x 37  €53,743 
   
Net cost €345,078 €383,743 
Effective interest rate 3·76% 4·19% 
   

 

 Using a collar  

Buy June put at 96·00 for 0·163 and sell June call at 96·50 for 0·090.  

Premium payable = 0·073 
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If interest rates increase by 0·5% to 3·8% 

 Buy put Sell Call 
Exercise Price 96.00 96.50 
Futures Price 96.02 96.02 
Exercise? No No 
Underlying cost of borrowing (from above)  €421,667  
Premium 7·3 x €25 x 37 €6,753 €6,753  
Net cost €428,420  
Effective interest rate 4.67%  

 

If interest rates decrease by 0·5% to 2·8% 

 Buy put Sell Call 
Exercise Price 96.00 96.50 
Futures Price 97.02 97.02 
Exercise? No Yes 
Underlying cost of borrowing (from above)  €330,000  
Premium 7·3 x €25 x 37 €6,753 €6,753  
Loss on exercise  (52 x €25 x 37) 
Net cost 

€48,100 
€384,853 

 

Effective interest rate 4.20%  
 

 Hedging using the interest rate futures market fixes the rate at 4·47%, whereas with 

options on futures or a collar hedge, the net cost changes. If interest rates fall in the 

future then a hedge using options gives the most favorable rate. However, if interest 

rates increase then a hedge using futures gives the lowest interest payment cost and 

hedging with options give the highest cost, with the cost of the collar hedge being in 

between the two.  

If Galaxy Co’s aim is to fix its interest rate whatever happens to future rates then the 

preferred instrument would be futures.  

 

This recommendation is made without considering margin and other transactional costs, 

and basis risk, which is discussed below. These need to be taken into account before a 

final decision is made. (Note: credit will be given for alternative approaches to the 

calculations in part (b)) 
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b) Basis risk  

Basis risk occurs when the basis does not diminish at a constant rate. In this case, if a 

futures contract is held until it matures then there is no basis risk because at maturity the 

derivative price will equal the underlying asset’s price. However, if a contract is closed out 

before maturity (here the June futures contracts will be closed two months prior to expiry) 

there is no guarantee that the price of the futures contract will equal the predicted price 

based on basis at that date. For example, in part (b) above, the predicted futures price in 

four months assumes that the basis remaining is 0·18, but it could be more or less. 

Therefore the actual price of the futures contract could be more or less.  

 

This creates a problem in that the effective interest rate for the futures contract above may 

not be fixed at 4·47%, but may vary and therefore the amount of interest that Galaxy Co 

pays may not be fixed or predictable. On the other hand, it could be argued that the basis 

risk will probably be smaller than the risk exposure to interest rates without hedging and 

therefore, although some risk will exist, its impact will be smaller. 

 

Marking scheme 

a) Recommendation to go short if futures are used and purchase 
puts if options are used 
Calculation of number of contracts and remaining basis 
Futures contracts calculations 
Options contracts calculations 
Collar approach and calculations 
Supporting comments and conclusion 
Maximum marks  

2 
 

2 
4 
4 
4 

2-3 
19 

 
b) Explanation of basis risk 2-3 

Effect of basis risk on recommendation made 2-3 
Maximum marks 6 
  
Total marks for Q3 25 

 

 


