
Marit Helene Gladhaug 

 1 

 
 
 
 
 
 
 
Exam spring 2019 

Section 4: Agency costs 

Which of the following characteristics of large public corporations better explains the origin of 

so-called agency costs?  

 

1. Speculation with the company stock by short-sellers and high-frequency traders. FALSE.  

 

2. Separation of management and ownership. TRUE.  

 

3. Scrutiny by market analysts and credit rating agencies. FALSE.  

 

4. Mandatory publication of financial reports. FALSE.  

 

Section 5: Convertible bonds 

Why is the yield on a convertible bond lower than the yield on an otherwise identical bond 

without a conversion feature?  

 

1. The option to convert the bond into stock is valuable, hence its price will be higher and its 

yield higher. FALSE.  

 

2. The option to convert the stock into bonds is valuable, hence its price will be higher and its 

yield lower. FALSE.  

 

 

3. The option to convert the bond into stock is valuable, hence its price will be lower and its 

yield higher. FALSE.  

 

 
FIE402: Exam solutions 

 



Marit Helene Gladhaug 

 2 

4. The option to convert the bond into stock is valuable, hence its price will be higher and its 

yield lower. TRUE.  

 

Section 6: Expected returns and capital structure 

A senior manager argues that it is in the best interest of the shareholders to choose the capital 

structure that leads to the highest expected return for the stock. How would you respond to this 

argument?  

 

1. True, because this would also lead to the highest earnings per share. FALSE.  

 

2. False, stock returns are higher because risk is higher when leverage increases, and the return 

fairly compensates for the risk. TRUE.  

 

3. True, because this will result in a higher market value for the stock. FALSE.  

 

4. False, it is in the best interest of shareholders to choose the capital structure that leads to the 

lowest expected return for the stock. FALSE.  

 

Section 7: Payout policy 

Suppose Corine works for Oracle corporation, and part of her compensation takes the form of 

stock call options. The value of these options is equal to the difference between Oracle’s stock 

price and an exercise price of $10 per share at the time that she exercises the option.  

 

Corine currently does not own any Oracle stocks. Would she prefer that Oracle use dividends 

or share repurchase to pay out cash to shareholders?  

 

1. Corine would not have a preference because she will benefit equally from either method of 

paying out cash. FALSE.  

 

2. Corine would prefer that Oracle pay dividends rather than use repurchase because the 

payment of a dividend will cause the stock price to rise when the firm goes ex-dividend, 

increasing the value of the option. FALSE.  
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3. Corine would prefer that Oracle use share repurchase rather than dividends because the 

payment of a dividend will cause the stock price to drop when the firm goes ex-dividend, 

reducing the value of the option. TRUE.  

 

4. Corine would prefer that Oracle pay dividends because a share repurchase would cause the 

option to expire. FALSE.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Section 8: Trade-off theory 

Real estate purchases are often financed with at least 80 % debt. Most corporations, however, 

have less than 50 % debt financing. Provide an explanation for this difference using the trade-

off-theory.  

 

1. The tax savings from debt are likely to be much higher for real estate transactions than for 

corporations. FALSE.  

 

 

Before a dividend is distributed, the issuing company must first declare the 

dividend amount and the date when it will be paid. It also announces the last 

date when shares can be purchased to receive the dividend, called the ex-

dividend date. 

 

After the declaration of a stock dividend, the stock's price often increases. 

However, because a stock dividend increases the number of shares outstanding 

while the value of the company remains stable, it dilutes the book value per 

common share, and the stock price is reduced accordingly. 

 

Any option holder would prefer that the firm uses share repurchases rather than 

dividends because the payment of a dividend will cause the stock price to drop  

when the firm goes ex-dividend, reducing the value of the option.  
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2. Real estate assets can generally be easily resold at their full market value, whereas 

corporations typically face much higher distress costs. TRUE.  

 

3. It is impossible to finance real estate purchases using equity. FALSE.  

 

4. The financial distress costs of corporations are low because corporate assets are easy to 

liquidate, whereas real estate assets are difficult to resell. FALSE.  

 

Section 9: Options 

Option: A contract that gives one party the right, but not the obligation, to buy or sell an asset 

at some point in the future.  

 

Strike price: The price at which the holder of the option has the right to buy or sell the asset.  

 

Expiration date: The last date on which the holder still has the right to exercise the option.  

 

Call: An option that gives its holder the right to buy an asset.  

 

Put: An option that gives its holder the right to sell an asset.  

 

 

Section 10: Cash cycle and operating cycle 

Evaluate each of the following statements about a firm’s cash cycle and operating cycle.  

 

1. A firm’s operating cycle is calculated as the average number of days between the purchase 

of the initial inventory and the sale of the end product minus the average number of days it 

takes the firm’s customers to pay for the inventory they purchase. FALSE.  
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2. If a firm were to pay cash for its inventory, rather than buying the inventory on credit, the 

cash cycle and the operating cycle of the firm would be identical. In most cases, however, firms 

buy their inventory on credit, so the cash cycle is shorter than the operating cycle of the firm. 

TRUE.  

 

2. The cash cycle is calculated as the average number of days between the purchase of the initial 

inventory, and the sale of the end product plus the average number of days it takes the firm’s 

customers to pay cash for the inventory they purchase minus the average number of days the 

firm takes to pay its suppliers for the inventory. FALSE.  

 

3. A firm’s operating cycle is the average length of time between when a firm purchases its 

inventory and when the firm receives cash from the sale of the inventory. TRUE. 

 

4. A firm’s cash cycle is the average length of time from when a firm pays cash for its inventory 

to when it receives cash from the sale of that inventory (or the end product that the firm 

produced with the inventory). TRUE. 
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Section 11: Share repurchase with debt 

Øresund Gadgets currently has 25 million shares outstanding, trading at DKK 204 each at 

Copenhagen stock exchange. Currently, the company has no debt. The company pays a 

marginal corporate income tax rate of 20 %.  

 

A. What is the current market value of Øresund Gadgets?  

 

 

 

 

Market value is the value of the firm’s equity, calculated as: 

𝑀𝑎𝑟𝑘𝑒𝑡	𝑣𝑎𝑙𝑢𝑒 = 𝑃𝑟𝑖𝑐𝑒	𝑝𝑒𝑟	𝑠ℎ𝑎𝑟𝑒 ∗ 𝑂𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔	𝑠ℎ𝑎𝑟𝑒𝑠 

𝑀𝑎𝑟𝑘𝑒𝑡	𝑣𝑎𝑙𝑢𝑒 = 𝐷𝐾𝐾	204 ∗ 25	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 = 	𝐷𝐾𝐾	5	100	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 = 𝐷𝐾𝐾	5.1	𝑏𝑖𝑙𝑙𝑖𝑜𝑛 

 

B. The company announces it will borrow DKK 1.4 billion. It will immediately use these 

proceeds to repurchase stocks. What is the new price of one Øresund Gadgets share after this 

announcement?  

 

The value of the interest tax shield after the proposed borrowing is: 

𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡	𝑡𝑎𝑥	𝑠ℎ𝑖𝑒𝑙𝑑 = 𝐷𝑒𝑏𝑡 ∗ 𝐶𝑜𝑝𝑜𝑟𝑎𝑡𝑒	𝑡𝑎𝑥	𝑟𝑎𝑡𝑒 

𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡	𝑡𝑎𝑥	𝑠ℎ𝑖𝑒𝑙𝑑 = 1	400	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 ∗ 0.20 = 280	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 

 

Issuing such debt will then increase the market value of the company:  

𝑀𝑎𝑟𝑘𝑒𝑡	𝑣𝑎𝑙𝑢𝑒′ = 5	100	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 + 280	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 = 5	380	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 

 

The new price per share is then:  

𝑃𝑟𝑖𝑐𝑒	𝑝𝑒𝑟	𝑠ℎ𝑎𝑟𝑒 = 	
𝑀𝑎𝑟𝑘𝑒𝑡	𝑣𝑎𝑙𝑢𝑒′

𝑆ℎ𝑎𝑟𝑒𝑠	𝑜𝑢𝑡𝑠𝑡𝑎𝑛𝑑𝑖𝑛𝑔	 

 

𝑃𝑟𝑖𝑐𝑒	𝑝𝑒𝑟	𝑠ℎ𝑎𝑟𝑒 = 	
5	380!𝑚𝑖𝑙𝑙𝑖𝑜𝑛
25	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 = 𝐷𝐾𝐾	215.20	 

 

Remember: firm value refers to the value of the firm's assets, market value refers 

to the value of the firm's equity. 
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C. How many shares (1 000) does Øresund Gadgets repurchase?  

 

Using the cash obtained through the proposed borrowing L to repurchase stocks would not 

change the stock price. Thus, the number of shares repurchased is:  

𝑆𝑡𝑜𝑐𝑘𝑠"#$%&'()*#+ =	
𝐿
𝑃∗ =

1	400	𝑚𝑖𝑙𝑙𝑖𝑜𝑛
215.20 = 6.506	𝑚𝑖𝑙𝑙𝑖𝑜𝑛	 

 

Section 12: Option payoff  

Assume you have shorted a put option on Ford stock with a strike price of $12. The option will 

expire in exactly six month’s time. Which of the graphs below best represent the diagram 

showing the amount you owe, as a function of price of the stock price, at expiration?  

 

 
 

Shorting a put option on Ford means selling a contract that gives the other part the right to sell 

Ford stock at the strike price (in this case, $12). If Ford is trading higher than the strike price, 

it makes no sense to exercise the option. Selling the stock in the market gives a higher payoff 

for the option holder. If the price is lower than the strike price, then the holder of the option 

will sell the stock back to the option shorter (seller) for the difference between the strike price 
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and the market price. The maximum loss for the seller (the part who shorted) of the option is 

the strike price. Such a scenario would happen if Ford stock reached a price of zero.  

 

Section 13: Black-Scholes valuation 

Yucatan is a large casual food chain that offers Bertine a deal to open one of its kiosks in 

Bergen. These are the basic terms and expectations on the commercial offer:  

• A new Yucatan stall must be opened now, or exactly in one year  

• If Bertine does not open the Yucatan kiosk at either time, she loses all rights to operate 

any kiosk 

• The costs for opening the new kiosk are 5 million 

• A Yucatan kiosk opened now in Bergen is expected to generate free cash flows of 0.6 

million in the first year  

• It is estimated that future cash flows will grow of 2 % per year  

• The annual volatility of a comparable firm in the market is 40 % 

• The risk-free rate is 5 %  

• Bertine’s cost of capital is 12 %. 

 

A. What would be the value of the Yucatan kiosk if Bertine were to open it today? 

 

If the kiosk were to open today, its value would be: 

𝑉 = 	
600	000

0.12 − 	0.02 = 6	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 

 

Note that since it costs $5 million to open the restaurant this would give a net present value 

of: 

𝑁𝑃𝑉 = 	−5	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 + 6	𝑚𝑖𝑙𝑖𝑜𝑛 = $1	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 

 

But the question is asking about the value of the kiosk if it opens today, which is $6 million.  

 

B. What is the current value of the option to wait one year to open the kiosk?  

 

Black-Scholes formula for valuing option is:  

𝐶	 = 	𝑆! ∗ 𝑁(𝑑-) − 𝑃𝑉(𝐾) ∗ 𝑁(𝑑.) 
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where  

𝑑- =
ln T 𝑆!

𝑃𝑉(𝐾)U

𝜎 ∗ √𝑇
+	
𝜎 ∗ √𝑇
2  

 

𝑑. =	𝑑- − 𝜎 ∗ √𝑇	 

 

What do we know? 

𝑆! = 𝑆 − 𝑃𝑉(𝐷𝐼𝑉) = 6	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 −	
0.6	𝑚𝑖𝑙𝑙𝑖𝑜𝑛

1.12 = 5.46	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 

𝑃𝑉(𝐾) = 	
5	𝑚𝑖𝑙𝑙𝑖𝑜𝑛
1.05 = 4.76 

𝜎 = 0.40 

𝑇 = 1 

 

Then we have the following: 

𝑑- =
ln Z5.464.76[

0.40 ∗ √1
+	
0.40 ∗ √1

2 = 0.543	 

 

𝑑. = 	0.543 − 0.40 ∗ √1 = 	0.143	 

 

The value of the option to wait one year is therefore: 

𝐶	 = 	5.46 ∗ 𝑁(0.543) − 4.76 ∗ 𝑁(0.143) = 1.2	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 

 

 

Section 14: Tax shield  

Your firm currently has $120 million in debt outstanding with a 10 % interest rate. The terms 

of the loan require the firm to repay $30 million of the balance each year.  

 

Suppose that the marginal corporate tax rate is 35 % and that the interest tax shields have the 

same risk as the loan. What is the present value of the interest tax shields from this debt?  
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Year Value of debt 

1.1 

Repayment Interest 10 % Value of debt 31.12 

1 120 30 12 90 

2 90 30 9 60 

3 60 30 6 30 

4 30 30 3 0 

 

The interest tax shield is: 

𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡	𝑡𝑎𝑥	𝑠ℎ𝑖𝑒𝑙𝑑 = 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡	𝑝𝑎𝑦𝑚𝑒𝑛𝑡 ∗ 𝐶𝑜𝑟𝑝𝑜𝑟𝑎𝑡𝑒	𝑡𝑎𝑥	𝑟𝑎𝑡𝑒 

 

The present value of the interest tax shield is: 

𝑃𝑉(𝐼𝑇𝑆) = 	
12 ∗ 0.35
1.10 +	

9 ∗ 0.35
1.10. +	

6 ∗ 0.35
1.10/ +

3 ∗ 0.35
1.100 	= 8.72	 

 

Section 15: Loan interest rates  

Consider one-year bank loans of NOK 1 million with the following specifications:  

 

 
Then, order the loans according to their effective annual rate. Put the lowest rate on top.  

 

APR compounded every j months can be converted into annual rates i:  

𝑖 = ^	1 +
𝐴𝑃𝑅
12
𝑗
b

-.
1

− 1 
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1. Alfa 

𝑖234) = c	1 +
0.075
12
1

d

-.
-

− 1 = 7.7633	% 

 

𝑀𝑜𝑛𝑡𝑙𝑦	𝑟𝑎𝑡𝑒 = 	
0.075
12 = 0.00625 

 

𝐸𝐴𝑅 = (1 + 0.00625)-. − 1 = 7.7633	% 

 

2. Gamma 

For Gamma we must account for the origination fee and its impact on the interest rate. An 

origination fee of 0.5 % is equivalent to reducing the principal.  

 

An origination fee of 0.5 % is equivalent of:  

0.005 ∗ 1	000	000 = 5	000 

 

So, the borrowed amount is:  

𝐵𝑜𝑟𝑟𝑜𝑤𝑒𝑑	𝑎𝑚𝑜𝑢𝑛𝑡 = 1	000	000 − 5	000 = 995	000 

 

The annual interest payment is: 

𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 = 0.075 ∗ 1	000	000 = 75	000 

 

The actual interest paid is: 
1	075	000
995	000 − 1 = 8.0402	% 

 

 

3. Omega 

𝑖234) = c	1 +
0.077
12
1

d

-.
-

− 1 = 7.7633	% 

𝑆𝑒𝑚𝑖 − 𝑎𝑛𝑛𝑢𝑎𝑙	𝑟𝑎𝑡𝑒 = 	
0.077
2 = 0.0385 
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𝐸𝐴𝑅 = (1 + 0.0385). − 1 = 7.8482	%	% 

 

4. Rho 

𝑄𝑢𝑎𝑟𝑡𝑒𝑟𝑙𝑦	𝑟𝑎𝑡𝑒 = 	
0.076
4 = 0.019 

 

𝐸𝐴𝑅 = (1 + 0.019)0 − 1 = 7.8194		% 

 

Det er fire kvartaler i ett år, og hvert kvartal er på 3 måneder.  

 

Loan EAR Correct order 

Alfa 7.76 %  Alfa 

Gamma 8.04 %  Rho 

Omega 7.85 % Omega 

Rho 7.82 % Gamma 

 

Section 16: Leveraged recapitalization  

Hubbard Industries is an all-equity firm whose shares have an expected return of 13.44 %. 

Hubbard does a leveraged recapitalization, issuing debt and repurchasing stock, until its debt-

equity ratio is 2/3. Due to the increased risk, shareholders now expect a return of 19.85 %.  

 

Assuming there are no taxes and Hubbard’s debt is risk free, what is the interest rate on the 

debt?  

 

𝑟5266 = 0.1344 = 	
3

3 + 2 ∗ 0.1985 +
2

3 + 2 ∗ 𝑟7	 

 

𝑟7 = 3.825	%	 
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Section 17: Investment opportunity  

You are evaluating a project that requires an investment of $118 000 today and provides a cash 

flow of $108 000 for sure, one year from now. You decide to use 100 % debt financing. The 

risk-free rate is 4 % and the tax rate is 23 %. Assume that the investment is fully depreciated at 

the end of the year, and that the debt is repaid next year.  

 

 

A. Calculate the NPV of this investment using the APV method.  

 

Step 1: Calculate unlevered cash flows   

𝐹𝐶𝐹8 =	−118	000 

𝐹𝐶𝐹- = 	108	000 − 0.23 ∗ (108	000 − 118	000) = 110	300 

 

 

 

Step 2: Calculate pretax WACC   

𝑊𝐴𝐶𝐶 = 0 + 	100	% ∗ 0.04 = 0.04 

 

Step 3: Calculate unlevered value   

𝑉9 =	
110	300
1.04 = 106	058 

 

Step 4: Calculate present value of interest tax shield   

𝑃𝑉(𝐼𝑇𝑆) =
(0.04 ∗ 118	000 ∗ 0.23)

1.04 = 1	044 

 

Step 5: Calculate levered value   

𝑉: =	𝑉9 + 𝑃𝑉(𝐼𝑇𝑆) 

𝑉: = 	106	057 + 1	044 = 107	102 

 

 

Taxes I pay 
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Step 6: Calculate NPV   

𝑁𝑃𝑉 = 107	102 − 118	000 = −10	898 

 

 

B. Use the flow-to-equity method to find the NPV of this investment opportunity  

 

𝐹𝐶𝐹𝐸 = 𝐹𝐶𝐹 − 𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡 ∗ (1 − 𝑡𝑎𝑥	𝑟𝑎𝑡𝑒) + 𝑁𝑒𝑡	𝑏𝑜𝑟𝑟𝑜𝑤𝑖𝑛𝑔 

 

𝐹𝐶𝐹𝐸8 =	−118	000 + 118	000 = 0 

𝐹𝐶𝐹𝐸- = 	110	300 − l4	720 ∗ (1 − 0.23)m − 118	00	 = −11	334 

 

𝑉;<%=>? = 0 +	
−11	334
1.04 = 	−10	898 

 

C. Suppose that a government agency is offering an alternative subsidized loan program to 

promote corporate investment. The terms of this economic development program are:  

• Reduced interest rate of 2.75 % 

• The interest paid on the loan cannot be deducted from the taxable income of the firm  

 

The firm might decide between borrowing on the market, or borrowing form this special 

government loan program. Which is more attractive to the firm? 

  

To compare the government subsidized loan program with market conditions, we need to 

compare their after-tax net interest rates.  

 

The development government program has no interest tax shield, thus  

𝑖@&AB&)C	 = 2.75	% 

 

Market loans at the risk-free rates do have a tax shield and their net rates are: 

𝑖E)&F#>	 = 0.04 ∗ (1 − 0.23) = 3.08	% 

 

Thus, the special government program is preferable to the market loan, as 
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𝑖@&AB&)C	 <	 𝑖E)&F#>	 

Alternative answer: Neither should be accepted. The project has a negative NPV and it should 

therefore not be undertaken, regardless of funding options.  

 

Section 18: Takeover offers  

Two companies have the following shares outstanding and trading prices: 

 
Garvinia has made a takeover offer of Bormio. Assume that the takeover will occur with 

certainty an all market participants know this. Furthermore, there are no synergies to merging 

the two firms.  

 

Assume Garvinia made a cash offer to purchase Bormio for $2.5 billion.  

 

A. What happens to the price of Bormio on announcement of the cash offer?  

 

The stock price of Bormio (the takeover target company) increases to match the price per share 

of the cash offer it received:  

𝑃𝑟𝑖𝑐𝑒6)*(GA&C=A =	
2	500	000	000
185	000	000 = $13.514 

 

 

B. What happens to the price of Garvinia on announcement of the cash offer?  

 

The market value (MV) of the combined firm is the sum of the pre-takeover offer market value 

of the separate companies.  

 

𝑀𝑉6ACH=I#+	 = (26	830	000 ∗ 307) + (185	000	000 ∗ 8.40) = 	9	790	810	000	 
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However, Garvinia will pay $2.5 billion to become this new combined company. Its new market 

value upon the cash offer and its new share price are:  

 

𝑃')*(J)&K=I=) =	
𝑀𝑉J)&K=I=)6)*(

𝑆ℎ𝑎𝑟𝑒𝑠	𝑖𝑛	𝐺𝑎𝑟𝑣𝑖𝑛𝑖𝑎 

 

𝑃')*(J)&K=I=) =	
(9	790	810	000 − 2	500	000	000)

26	830	000 = 	271.741 

 

C. What is the premium over current market price embedded in the cash offer?  

 

The premia is the ratio of the implicit share price of the target to its pre-announcement price. 

 

𝑃𝑟𝑒𝑚𝑖𝑎 = 	
13.514
8.40 − 1 = 60.89	% 

 

Alternatively, the premia is the difference between the cash offer and the pre-offer market value 

of Bormio, that is: 

𝑃𝑟𝑒𝑚𝑖𝑎 = 2	500	000	000 − (185	000	000 ∗ 8.40) = 946	000	000  

 

D. Now assume Garvinia makes, instead, a stock offer, with an exchange ratio of 0.3036. What 

happens to the price of Bormio on the announcement of the stock offer?  

 

Instead of receiving cash, as in the cash offer, Bormio shareholders receive new Garvinia shares 

as payment. Bormio will cease to exist as an independent company and Bormio shareholders 

become also shareholders of the combined company.  

 

The number of new Garvinia shares issued to buy out Bormio shareholders will be:  

185	000	000 ∗ 0.3036 = 56	166	000 

 

Bormio shareholders will now own a fraction 𝑘GA&C=A of the new combined firm:  

𝑘GA&C=A =
56	166	000

56	166	000 + 26	830	000 = 67.67	% 
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The post-announcement share prices of Bormio is: 

𝑃L>A'FGA&C=A =
𝑘GA&C=A ∗ 𝑀𝑉6ACH=I#+

185	000	000 = 	
0.6767 ∗ 9	790	810	000

185	000	000 = 35.81 

 

E. What happens to the price of Garvinia on announcement of the stock offer? 

 

Garvinia shareholders will now own a fraction 𝑘J)&K=I=) of the combined company:  

 

𝑘J)&K=I=) =
26	830	000

56	166	000 + 26	830	000 = 32.33	% 

 

The post-announcement share price of Garvinia is:  

 

𝑃L>A'FJ)&K=I=) =
𝑘J)&K=I=) ∗ 𝑀𝑉6ACH=I#+

185	000	000 = 	
0.3233 ∗ 9	790	810	000

185	000	000 = 117.97 

 

F. What is the premium over the current market price embedded in the stock offer? 

𝑃𝑟𝑒𝑚𝑖𝑎 =
35.81
8.40 − 1 = 340	%		 

 

G. At current market prices, what is the value of Garvinia’s stock offer for Bormio? 

 

The value of the stock offer is the number of new shares Garvinia will issue, multiplied by 

current Garvinia stock price: 

56	166	000 ∗ 307 = 17.2	𝑏𝑖𝑙𝑙𝑖𝑜𝑛 

 

H. Are the cash and stock takeover offers made by Garvinia compatible with perfect capital 

markets? Why or why not? Under this perfect capital market condition, which takeover offer 

type (cash or stock) should command a higher post-announcement Bormio stock price?  

 

Garvinia’s takeover offers are not compatible with perfect capital markets, because they have 

different economic values.  
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In the cash offer of $2.5 billion, Bormio shareholders shall receive the cash and pocket the full 

premium that Garvinia is offering.  

 

In the share offer, Bormio shareholders will receive shares of Garvinia. However, at the 

proposed exchange ratio, the current market price of Garvinia shares shall not have the same 

post-announcement value, because Garvinia is paying a premium over the fair market value of 

Bormio.  

 

A stock takeover offer with an implicit premium means that the shareholders of the target 

(Bormio) will receive an asset (Garvinia stock) that suffers some devaluation to reflect this 

same premium.  

 

For that reason, both cash and stock offers to convey the same economic value, they would 

have to command the same post-announcement price of the target. Ignoring any frictions, 

Bormio would then be indifferent towards accepting the offer.  

 

Section 19: Equity financing  

In January 2015, Agnes founded Bergen Super Fish, a biotech startup. She invested 6.4 million 

NOK and received 800 000 Series A shares in the company. There was no other investor in the 

company at the time. She was the sole shareholder.  

 

A. What is the price per each Bergen Super Fish share Agnes received upon founding the 

company?  

𝑃𝑟𝑖𝑐𝑒	𝑝𝑒𝑟	𝑠ℎ𝑎𝑟𝑒 = 	
𝑀𝑎𝑟𝑘𝑒𝑡	𝑣𝑎𝑙𝑢𝑒

𝑁𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑠ℎ𝑎𝑟𝑒𝑠	 = 	
6	400	000	𝑘𝑟
800	000 = 8	𝑘𝑟 

 

 

In March 2016, Bergen Super Fish needed more capital to advance its bio-research program. 

Hedda invested 5.2 million NOK in the company and received 250 000 shares.  

 

B. What is the pre-money valuation of Bergen Super Fish at this investment round (Series B)?  
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Remember that the pre-money valuation is: 

𝑃𝑟𝑒 − 𝑚𝑜𝑛𝑒𝑦	𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛 = 𝐸𝑥𝑖𝑠𝑡𝑖𝑛𝑔	𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑠ℎ𝑎𝑟𝑒𝑠 ∗ 𝑇ℎ𝑒	𝑛𝑒𝑤	𝑠ℎ𝑎𝑟𝑒	𝑝𝑟𝑖𝑐𝑒	 

 

We know the existing number of shares, which is equal to Agnes’ 800 000 Series A shares. 

Therefore, we only need to find the new share price, which is equal to the price that Hedda 

receives per Series B share.  

 

Hedda paid 
5	200	000	𝑘𝑟
250	000 = 20.80	𝑘𝑟 

 

per share she has received.  

 

Before Series B is completed, Bergen Super Fish has only Agnes’ 800 000 shares and thus the 

pre-money valuation is:  

800	000	𝑠ℎ𝑎𝑟𝑒𝑠 ∗ 20.80	𝑘𝑟 = 16	640	000	𝑘𝑟 

 

 

 

C. What is the post-money valuation of Bergen Super Fish at this investment round (Series 

B)? 

 

Recall that the post-money valuation is: 

𝑃𝑜𝑠𝑡 − 𝑚𝑜𝑛𝑒𝑦	𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑜𝑛 = (𝑂𝑙𝑑 + 𝑛𝑒𝑤	𝑠ℎ𝑎𝑟𝑒𝑠) ∗ 𝑇ℎ𝑒	𝑛𝑒𝑤	𝑠ℎ𝑎𝑟𝑒	𝑝𝑟𝑖𝑐𝑒	 

 

The post-money valuation comprised both Agnes’ and Hedda’s stocks, thus: 

(	800	000	𝑠ℎ𝑎𝑟𝑒𝑠 + 250	000	𝑠ℎ𝑎𝑟𝑒𝑠	) ∗ 20.80 = 21	840	000	𝑘𝑟 

 

 

 

In April 2018, some progress had been made, and an early-stage Venture Capital firm, Biotech 

Ventures, invested 43 650 000 NOK in Bergen Super Fish, at the price of 291 kroner per share. 

On this Series C round, Biotech Ventures secured liquidation preferences of 140 % of the 

amount invested.  

Existing number of shares New share price 

Old + new shares New share price 
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D. By how many percentage points are the equity stakes of Agnes and Hedda reduced between 

rounds Series B and Series C?  

 

 

 

 

 

 

 

 

 

 

 

 

Note that of Biotech has secured liquidation preferences of 140 % of the amount invested, it 

means that in the event of a sale of the company, Biotech is entitled to receive 140 % of their 

initial investment. That is, Biotech will be first in line to receive 140 % of NOK 43 650 000. 

The rest of proceeds from the sale price will be distributed to the other investors, according to 

their percentage of total shares. We will come back to this in further detail the next question! 

 

The number of shares Biotech Ventures received from its investment is  

 
43	650	000	𝑘𝑟

291	𝑘𝑟 = 150	000	𝑠ℎ𝑎𝑟𝑒𝑠 

 

𝛥	𝐴𝑔𝑛𝑒𝑠 = 	
800	000

800	000 + 250	000 + 150	000 −
800	000

800	000	 + 250	000	 

 

 

 

 

𝛥	𝐴𝑔𝑛𝑒𝑠 = 	66.67	% − 76.19	% = 	−9.52	% 

 

 

Agnes’ percentage 
of shares in round C 

Agnes’ percentage 
of shares in round B 

The reference to liquidation preference is frequently used in venture capital 

contracts to clarify which investors get paid in which order and to specify 

how much they get paid in the event of a liquidation event, such as the sale 

of the company. 

 

The important thing to know is that the liquidation preference determines 

who gets their money first when a company is sold, and how much money 

they are entitled to get. 
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𝛥	𝐻𝑒𝑑𝑑𝑎 = 	
250	000

800	000 + 250	000 + 150	000 −
250	000

800	000	 + 250	000	 

 

 

 

 

𝛥	𝐻𝑒𝑑𝑑𝑎 = 	20.83	% − 23.81	% = 	−2.98	% 

 

 

In August 2018, Ocean Capital made an offer to buy all shares of Super Fish for 400 million 

NOK. The offer is only accepted if all shareholders agree to sell their shares.  

 

E. If Ocean Capital’s offer was accepted, how much nominal profits would Agnes, Hedda and 

Biotech Ventures make from the sale of Bergen Super Fish?  

 

 

After Series C:  

Þ Agnes holds M88	888
M88	888N.O8	888N-O8	888

= 66.67	% 

Þ Hedda holds .O8	888
M88	888N.O8	888N-O8	888

= 20.83	% 

Þ Biotech holds -O8	888
M88	888N.O8	888N-O8	888

= 12.50	% 

 

Note that Biotech also has liquidation preferences of 140 %. Therefore, in the event of Bergen 

Super Fish being sold, Biotech has the right to receive at least 

 

140	% ∗ 43	650	000	𝑘𝑟 = 61	110	000	𝑘𝑟 

 

 

 

 

Without the liquidation preference, Biotech would just receive  

12.5	% ∗ 400	000	000	𝑘𝑟 = 50	000	000	𝑘𝑟 

 

100 % 

Biotech’s investment 
in Super Fish 

Hedda’s percentage 
of shares in round C 

Hedda’s percentage 
of shares in round B 
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Taking the liquidation preference into consideration, that is Biotech receives NOK 61 110 000 

of Ocean Capital’s offer, there will still be this amount to be divided:  

 

400	000	000	𝑘𝑟 − 61	110	000	𝑘𝑟 = 338	890	000 

 

 

 

Of this amount, Agnes will receive  
800	000

800	000 + 250	000 ∗ 338	890	000	𝑘𝑟 = 258	202	000	𝑘𝑟 

 

And Hedda will receive 
250	000

800	000 + 250	000 ∗ 338	890	000	𝑘𝑟 = 80	689	000	𝑘𝑟 

 

In order to find each investor’s profit, we must subtract the initial investment:  

Þ Agnes’ profit: 258	202	000 − 6	400	000	𝑘𝑟 = 251	802	000	𝑘𝑟 

 

 

Þ Hedda’s profit: 80	689	000	𝑘𝑟 − 5	200	000	𝑘𝑟 = 75	489	000	𝑘𝑟 

Þ  

 

Þ Biotech’s profit: 61	110	000	𝑘𝑟 − 43	650	000	𝑘𝑟 = 17	460	000	𝑘𝑟 

 

 

 

Section 20: Risk management  

Your firm faces a 13 % chance of a potential loss of $5 million next year. If your firm 

implements new policies, it can reduce the chance of the loss to 5 %, but these new policies 

have an upfront cost of $80 000. Suppose the beta of the loss is 0, and the risk-free interest rate 

is 4 %. 

 

Biotech’s liquidation preference Ocean Capital’s offer 

Agnes’ investment Agnes’ proceeds of the sale 

Hedda’s proceeds of the sale Hedda’s investment 

Biotech’s proceeds of the sale Biotech’s investment 
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Hint: A deductible of an insurance policy is a threshold below which all losses are paid by the 

insured party, before the insurance policy starts to cover losses. In case of loss L, covered by 

an insurance policy with deductible D, this policy will cover (L – D), and the insured party will 

be responsible for D.  

 

A. If the firm is uninsured, what is the NPV of implementing the new policies? 

 

The new policies reduce the change of loss by 13 % to 5 %, that is 8 percentage points. The 

expected savings is therefore: 

𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑	𝑠𝑎𝑣𝑖𝑛𝑔𝑠 = 0.08 ∗ 5	000	000 = $400	000 

 

Therefore, the NPV is as follows: 

𝑁𝑃𝑉 = 	−	𝑈𝑝𝑓𝑟𝑜𝑛𝑡	𝑐𝑜𝑠𝑡𝑠 +	
𝐸𝑥𝑝𝑒𝑐𝑡𝑒𝑑	𝑠𝑎𝑣𝑖𝑛𝑔𝑠

1 +	𝑟:
 

𝑁𝑃𝑉 = 	−$80	000 +	
$400	000
1.04 = $304	615 

 

B. If the firm is fully insured, what is the NPV of implementing the new policies? 

 

If the firm is fully insured, then it will not experience a loss. Thus, there is no benefit to the 

firm from the new policies. Therefore, the NPV is:  

 

𝑁𝑃𝑉 = 	−$80	000 

 

C. Given your answer to (b), what is the actuarially fair cost of full insurance? 

 

If the firm insures fully, it will not have an incentive to implement the new safety policies. 

Therefore, the insurance company will expect a 13 % chance of loss. Thus, the actuarially fair 

premium would be:  

𝐼𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒	𝑝𝑟𝑒𝑚𝑖𝑢𝑚 =	
𝑃(𝐿𝑜𝑠𝑠) ∗ 𝐸[𝑃𝑎𝑦𝑚𝑒𝑛𝑡	𝑖𝑛	𝑡ℎ𝑒	𝑒𝑣𝑒𝑛𝑡	𝑜𝑓	𝑡ℎ𝑒	𝑙𝑜𝑠𝑠]

1 + 𝑟:
 

 

𝐼𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒	𝑝𝑟𝑒𝑚𝑖𝑢𝑚 =	
0.13 ∗ $500	000

1.04 = $625	000 
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D. What is the minimum-size deductible that would leave your firm with an incentive to 

implement the new policies? 

 

In an insurance policy, the deductible is the amount paid out of pocket by the policy holder 

before an insurance provider will pay any expenses. På norsk: egenandelen.  

 

If the insurance policy has a deductible, then the firm will benefit from the new policies because 

it will avoid a loss, and therefore avoid paying the deductible, 8 % of the time, because the 

probability of loss is reduced from 13 % to 5 % if they implement the new policy.  

 

Let D be the amount of the deductible. Then the NPV of the new policies is as follows:  

𝑁𝑃𝑉 = 	−$80	000 +	
0.08 ∗ 𝐷
1.04  

Setting the NPV to zero and solving for D, we get:  

𝐷 = $1	040	000 

 

E. What is the actuarially fair price of an insurance policy with the deductible in part (d)? 

 

With a deductible of $1 040 000, the insurance company can expect the firm to implement the 

new policies. Therefore, it can expect a 5 % chance of loss. In the event of a loss, the insurance 

will pay: 

$5	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 − $1.040	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 = $3.96	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 

 

Note that we need to subtract the deductible, as this is covered by the firm!  

 

Therefore,  

𝐼𝑛𝑠𝑢𝑟𝑎𝑛𝑐𝑒	𝑝𝑟𝑒𝑚𝑖𝑢𝑚 =	
0.05 ∗ $3.96	𝑚𝑖𝑙𝑙𝑖𝑜𝑛

1.04 = $190	385 

 
With this policy, the firm will pay $ 190 385 for insurance, $ 80 000 to implement the new 

policies, and $ 52 000 (5 % times $ 1.040 million) in expected deductibles. Thus, the firm will 

pay $ 322 385 ($ 190 385 + $ 80 000 + $ 52 000) in total, which is much less than the amount 

it would pay for full insurance, $ 625 000, found in part (C). 
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Exam preparation questions 

Exercise 1  

Suppose you are a financial analyst at JP Morgan. A colleague has told you that the implied 

asset volatily of Schwartz Industries’ (SI) is 35% . You know that SI has $500 million in assets, 

and five-year zero-coupon debt outstanding with face value of $150 million. SI pays no 

dividends. You have estimated the equity beta of SI to be 0.8. The five-year risk-free interest 

rate is 4.5%. 

 

A. How much do you expect the value of SI’s equity to change if the firm’s asset value increases 

by $1 million? 

 

What do we know?  

𝐴 = 500	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 

𝜎2 = 35	% 

𝐹𝑉(𝐷) = 150	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 

𝑇 = 5 

𝑟4 = 4.5	% 

 

Remember that equity is a call option on the firm’s assets.  

Financial options Firm Values 

Stock price 𝑆 Current market value of asset 500	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 

Strike price 𝐾 Face-value of debt 150	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 

Expiration date 𝑇 Time to maturity of debt 5	𝑦𝑒𝑎𝑟 

Risk-free rate 𝑟! Risk-free rate 4.5	% 

Volatility of stock 𝜎 Volatility of asset value 35	% 

Dividend 𝐷𝑖𝑣 Dividend 0 

 

We can calculate the equity value using Black-Scholes formula: 

𝐶 = 𝑆 ∗ 	𝑁(𝑑-) − 𝑃𝑉(𝐾) ∗ 𝑁(𝑑.) 

 

Here we have that:  

𝐸𝑞𝑢𝑖𝑡𝑦	𝑣𝑎𝑙𝑢𝑒 = 𝐴𝑠𝑠𝑒𝑡	𝑣𝑎𝑙𝑢𝑒 ∗ 	𝑁(𝑑-) − 𝑃𝑉(𝐹𝑎𝑐𝑒	𝑣𝑎𝑙𝑢𝑒	𝑜𝑓	𝑑𝑒𝑏𝑡) ∗ 𝑁(𝑑.) 
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𝑃𝑉(𝐾) = 	
150
1.045O = 	120.368 

 

𝑑- =
ln T 𝑆

𝑃𝑉(𝐾)U

𝜎 ∗ √𝑇
+	
𝜎 ∗ √𝑇
2  

 

 

𝑑- =
ln Z 500

120.368[

0.35 ∗ √5
+	
0.35 ∗ √5

2 = 2.211 

 

 

𝑑. =	𝑑- − 𝜎 ∗ √𝑇	 

 

𝑑. = 	2.211 − 0.35 ∗ √5 = 1.428 

 

The option delta, that is  

𝛥 = 𝑁(𝑑-)	 

 

tells how much the value of SI’s equity changes if the firm’s asset value increases by $1 

million.  

𝛥 = 𝑁(𝑑-) = 0.986	 

 

That means that 1 million increase in asset value leads to a 986 000 increase in equity value.  

 

B. For how much do you expect SI’s debt to currently trade? 

𝐴	 = 	𝐷 + 𝐸 

 

The value of equity is:  

𝐶 = 𝑆 ∗ 	𝑁(𝑑-) − 𝑃𝑉(𝐾) ∗ 𝑁(𝑑.) 

 

𝐸𝑞𝑢𝑖𝑡𝑦	𝑣𝑎𝑙𝑢𝑒 = 𝐴𝑠𝑠𝑒𝑡	𝑣𝑎𝑙𝑢𝑒 ∗ 	𝑁(𝑑-) − 𝑃𝑉(𝐹𝑎𝑐𝑒	𝑣𝑎𝑙𝑢𝑒	𝑜𝑓	𝑑𝑒𝑏𝑡) ∗ 𝑁(𝑑.) 

 

𝐸𝑞𝑢𝑖𝑡𝑦	𝑣𝑎𝑙𝑢𝑒 = 500 ∗ 	𝑁(2.211) − 120.368 ∗ 𝑁(1.428) = 382.09 
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Then we have that 

𝐴	 = 	𝐷 + 𝐸 

500	 = 	𝐷 + 382.09 

𝐷	 = 	500 − 382.09 = 117.91 

 

C.  Calculate the beta of SI’s debt. 

 

Beta of debt is given by the formula: 

𝛽7 = (1 − 𝛥) ∗ T1 −
𝐸
𝐷U ∗ 𝛽9 

 

where 𝛥 is 𝑁(𝑑-). 

 

First, we need to find 𝛽9:  

𝛽9 =	
𝛽;

𝛥 Z1 + 𝐷𝐸[
 

 

𝛽9 =	
0.80

0.986 Z1 + 117.91382.09[
= 0.62 

 

Thus,  

𝛽7 = (1 − 𝛥) ∗ T1 −
𝐸
𝐷U ∗ 𝛽9 

𝛽7 = (1 − 0.986) ∗ T1 −
382.09
117.91U ∗ 0.62 = 0.0368 

 

Let’s check: 

𝛽9 =	
𝐸

𝐸 + 𝐷 ∗ 𝛽; +
𝐷

𝐸 + 𝐷 ∗ 𝛽7 

 

𝛽9 =	
382.09
500 ∗ 0.80 +

117.91
500 ∗ 0.0368 = 𝟎. 𝟔𝟐 
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Exercise 2 

Markum Enterprises (ME) has $1 million equity on its balance sheet, with an expected return 

of 7.6 %, and $2 million riskless debt. Its marginal tax rate is 40%. ME is considering an 

investment of $400K that will generate $250K of (unlevered) free cash flows one year from 

now, and $200K in two years. The project’s risk is similar to the firm’s risk. The risk-free rate 

is 2%. 

 

 

A. What’s ME’s current debt capacity and debt capacity in one and two years if the firm wants 

to implement the project and keep its D/V ratio constant? 

 

What do we know?  

𝐸	 = 	1	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 

𝑟; = 7.6	% 

𝐷	 = 	2	𝑚𝑖𝑙𝑙𝑖𝑜𝑛 

𝑟7 = 𝑟4 = 	2	% 

𝑡6 = 40	% 

 

Note that the project has the same risk as the company. The debt-to-value is constant. If not, 

then the WACC will be changing every year. 

 

The debt capacity is  

𝐷> = 𝑑 ∗	𝑉>: 

 

where 𝑑 is target debt to value ratio and 𝑉>: is the value of the levered firm at each year. That 

is, the value of all free cash flows that is still to come discounted with the WACC.  

 

Step 1: Calculate 𝑟5266 

𝑟5266 =	
𝐸

𝐸 + 𝐷 ∗ 𝑟; +
𝐷

𝐸 + 𝐷 ∗ 𝑟7 ∗ (1 − 𝑡6)	 

 

𝑟5266 =	
1

1 + 2 ∗ 0.076 +		
2

1 + 2		∗ 0.02 ∗
(1 − 0.40) = 3.33	%	 

Target debt to value ratio: d 
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Step 2: Calculate  𝑉: at t = 0, t = 1 and t = 2 

 

𝑡	 = 2:		𝑉:	 = 	0 

 

𝑡	 = 1:		𝑉:	 =	
200	000
1.0333	 = 193	548 

 

𝑡	 = 0:		𝑉:	 =	
250		000
1.0333	 +

200	000
1.0333	. = 429	240 

 

 

Step 3: Calculate  𝐷8, 𝐷- and 𝐷. 

𝑑 = 𝑇𝑎𝑟𝑔𝑒𝑡	𝑑𝑒𝑏𝑡	𝑡𝑜	𝑣𝑎𝑙𝑢𝑒	𝑟𝑎𝑡𝑖𝑜 = 	
2

1 + 2 =
2
3 

 

𝐷> = 𝑑 ∗	𝑉>: 

 

𝐷8 =
2
3 ∗ 	429	240 = 286	160	 

 

𝐷- =
2
3 ∗ 	193	548 = 129	032	 

 

𝐷. =
2
3 ∗ 	0 = 0 

 

B. Calculate the NPV of the project using the WACC, the APV and the FTE methods. 

 

1. WACC method 

𝑟5266 =	
𝐸

𝐸 + 𝐷 ∗ 𝑟; +
𝐷

𝐸 + 𝐷 ∗ 𝑟7 ∗ (1 − 𝑡6)	 

 

𝑟5266 =	
1

1 + 2 ∗ 0.076 +		
2

1 + 2		∗ 0.02 ∗
(1 − 0.40) = 3.33	%	 



Marit Helene Gladhaug 

 30 

𝑉: =	
250		000
1.0333	 +

200	000
1.0333	. = 429	240 

 

𝑁𝑃𝑉 = −	400	000 + 	429	240 = 𝟐𝟗	𝟐𝟒𝟎 

 

2. APV method 

𝑃𝑟𝑒 − 𝑡𝑎𝑥	𝑟5266 =	
𝐸

𝐸 + 𝐷 ∗ 𝑟; +
𝐷

𝐸 + 𝐷 ∗ 𝑟7	 

 

𝑟5266 =	
1

1 + 2 ∗ 0.076 +		
2

1 + 2		∗ 0.02 = 3.87	%	 

 

𝑉9 =	
250		000
1.0387	 +

200	000
1.0387	. = 426	080 

 

𝑃𝑉(𝐼𝑛𝑡𝑒𝑟𝑒𝑠𝑡	𝑡𝑎𝑥	𝑠ℎ𝑖𝑒𝑙𝑑) = 	
0.02 ∗ 286	160 ∗ 0.40

1.0387- +
0.02 ∗ 129	032 ∗ 0.40

1.0387. = 3	161 

 

𝑉: =	𝑉9 + 𝑃𝑉(𝐼𝑇𝑆)	 

 

𝑉: = 	426	080 + 3	161 = 	429	240 

 

𝑁𝑃𝑉 = −	400	000 + 	429	240 = 𝟐𝟗	𝟐𝟒𝟎 

 

3. FTE method 

 
𝐹𝐶𝐹𝐸8 =	−400	000 + 286	160 = −113	840 

 
𝐹𝐶𝐹𝐸- = 	250	000 − l0.02 ∗ 286	160 ∗ (1 − 0.40)m + (129	032 − 286	160) = 89	438 

 
𝐹𝐶𝐹𝐸. = 	200	000 − l0.02 ∗ 129	032 ∗ (1 − 0.40)m + (0 − 129	032) = 69	420 

 
 

𝑁𝑃𝑉 = 	−113	840 +	
89	438
1.076 +

69	420
1.076. = 𝟐𝟗	𝟐𝟒𝟎 


