Freerider F220 – session #16, Application of Derivatives to Corporate Finance

Text, p. 565-571, 582-587, 593-595

The first group of readings considers three situations that address options more broadly – 

1) Stocks and bonds as options

2) Capital structure decisions as options

3) Capital budgeting decisions as options

(we can use what we’ve learned about derivatives structures and payoffs to analyze these different situations)

Example 1: think about a one-period firm (in the text, they have named this Popov Company) that issued $800 of debt to finance its operating activities over that one period.  It will owe back $800 to its bond-holders at some point in time.  If it earns >$800 during operations, it gets to keep the extra.  If not, the bond-holders get short-changed.  If the stockholders buy an ownership stake in the firm, they benefit from any cashflow over $800 and they will simply buy out the debt-holders for $800 and keep the rest, but below $800, their ownership position is worthless.  

See below, how above 800, stock holders win; below worth zero.  The stockholder has a call option on the firm with an exercise price of $800

On the other side of things, from the perspective of the bond-holders, they effectively hold a put option because their upside is capped at 800 (simply returned what they paid) and for anything below 800 they lose out.  


Summary table:

Positions of Stockholders and Bondholders in Terms of Calls and Puts

	Stockholders
	Bondholders

	Position viewed as call option
	

	1) Stockholders own call on firm with $800 exercise price
	1) Bondholders own firm

2) Bondholders have sold call on firm to stockholders

	Position viewed as put option
	

	1) Stockholders own firm

2) Stockholders owe $800 in interest and principal to bondholders

3) Stockholders own put option on firm with $800 exercise price
	1) Bondholders are owed $800 in interest and principal

2) Bondholders have sold put on firm to stockholders


So, the stock and bondholders can be represented by combinations of puts and calls.  Remember from put-call parity,

Value common stock + Value put on common stock – Value call on common stock = PV (EX)

If you think about the firm as equivalent to the stock you can rearrange this to:

Value firm + Value put firm – Value call firm = Value default-free bond (you have to borrow this last part)

Rearranging again gives:

Value call = Value firm +Value put firm – Value default-free bond

Left hand side is the stockholder’s position in terms of call, the right hand side is the stockholder’s position in terms of puts.  

The point of all this is to show that the stockholder positions represented in the table above match the put-call parity equation.  The same applies for the bondholder, since viewing the bondholder’s position in terms of call options is equivalent to viewing the bondholder’s position in terms of puts.  

Example 2: capital structure decisions

We’ve already discussed how firms will take out debt in order to leverage up returns for the stockholders, without any upside benefit to bondholders.  

Selecting high-risk projects:

If a firm is considering two mutually-exclusive projects (one low risk, one high risk) and two outcomes – recession or boom, the firm is ultimately more likely to choose high risk ones, which benefit stockholders.  

Low risk:

	Scenario
	Probability
	Value Firm
	=
	Stock
	+
	Bonds

	Recession
	0.5
	400
	=
	0
	+
	400

	Boom
	0.5
	800
	=
	400
	+
	400


The company has an obligation to the bond holders of 400, so they get paid their 400 first.  This table, replicated from the book, shows that in a recession, the firm earns 400, all of which goes to the bondholders.  In a boom, they earn 800, which is split between stock and bondholders, but bondholders get no additional benefit above the 400.  The expected value of the firm = 0.5(400) + 0.5(800), or 600.  The expected value of the stock is 0.5(0)+0.5(400), or 200.  

High risk:

	Scenario
	Probability
	Value Firm
	=
	Stock
	+
	Bonds

	Recession
	0.5
	200
	=
	0
	+
	200

	Boom
	0.5
	1000
	=
	600
	+
	400


In this second case, the firm value is again 600, but the expected value of the stock, which was 200 in the low-risk scenario, is 300 under high risk.  The stockholders benefit at the expense of the bondholders when the riskier project is accepted, since the bondholders will get less than the 400 they are due under the recession scenario.  

This is equivalent to a call option:  the stock of the firm is a call option on the firm – it increases when the volatility or riskiness increases.  (look back at the call graph, to see that the stockholders benefit and get all the upside beyond a certain level, or the “exercise price”).  

p.582-587

Flexible Production  - as represented by options:

The example used is of an automobile plant – an ultimately flexible one that can produce sedans or minivans costs $1.4B to build.  One that only produces one kind of car costs $1B.  The question is – is the additional flexibility worth $400MM??  This depends on how the market for sedans and or minivans plays out.  There are some detailed calculations in the book, and they are laid out as a decision tree.  You have one single-period tree for a flexible plant, with one branch representing minivan profits and the other representing sedan profits, both of which are maximized, because you can switch products to follow customer demand.  Under the non-flexible option, your only choice is to produce minivans and if minivans stay popular, great, otherwise you can still only product minivans, but you will make much less in profit from reduced sales (represented on the lower branch).    You roll back both possibilities to present value dollars and compare the excess profits from the flexible plant over the fixed plant.  In this case, the excess is <$400MM, so the additional flexibility is NOT worth the cost.  The analogy to the option example is – if you want to buy an option, the cost of buying the option is the additional flexibility of choosing to exercise, just like in production, the options is the flexibility of being able to switch car type.  

The final part of this section talks about evaluating a real estate deal – the bottom line is that someone evaluates a real estate deal and rejects it, given a current interest rate scenario.  Then, a few months later, interest rates drop, and the rejected project suddenly becomes profitable with the same numbers, different interest rate.  As the text says, “simply because the options isn’t in-the-money today does not mean that it is worthless.”

p. 593-595

This final example involves operating a gold mine.  The “Woe is Me” gold mine operates sporadically, depending on the price of gold, when factoring in extraction costs and open and closing costs for operating the mine.  Initially, gold sells for $320 per ounce, but since extraction and processing cost $350 per ounce, they won’t produce, since they lose $30 on each ounce.  The miners must balance all of these costs and think about what the price of gold will be in the future (multiple periods out) and how much above $350 it has to be in order to justify re-opening   The basic “option” discussed here is a call on the price of gold where the exercise price is the $350 extraction fee.  We aren’t required in the assigned reading to go through the calculations, but the essential alternatives are shown below, as simple decision trees.  
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