Corporate Finance Progress Test

Week 6

1) What is the firm’s asset beta and opportunity cost of capital if the risk free rate is 5% and the market return is 10%? 

	Financial Structure

	Security
	Beta
	Market value

	Debt
	0
	1000

	Preferred shares
	0.3
	500

	Common shares
	1.2
	2500

	
	
	


Answer:
Note that the firm’s debt has a zero beta therefore it is risk-free (so rD = rf).
Using the following:
Bportfolio = B1 x1 + B1 x1 + … + Bn xn

Bassets = Bcommon stock xcommon stock + Bpref stock xpref stock + Bdebt xdebt

Bassets = (1.2*2500 + 0.3*500 + 0*1000) / 4000

          = 0.7875

ropportunity cost of capital = rassets = rf + Bassets (rm – rf)

= 0.05 + 0.7875*(0.1 - 0.05)

 = 0.0893

2) For the following 5yr project, find the break even unit production (Q) per year to achieve a zero:

a)   NI
b) NPV

	Project Data

	Initial investment in factory that lasts for 5yrs
	$10m

	Sale price per unit
	$10

	Variable cost per unit
	$4

	Fixed costs per year (such as rent)
	$1m

	Total depreciation of factory per year
	$2m

	Interest expense per year
	$0.5m

	Tax rate
	0.3

	Cost of equity
	0.1


Note: 

Assume constant sales per year. 

All cash flows and discount rate are nominal.

There is no working capital required for the project.

Hints: You are given the cost of equity. This can only be used to discount Free Cash Flows to Equity (FCFE). Discounting the FCFE by the cost of equity will give you the value of equity generated by the project. Setting this equal to zero and solving for quantity of sales ‘Q’ will give the breakeven NPV.

NI = [Q*(P – VC) – FC – Depr – IntExp]*(1-tc)

Free Cash Flows to Equity = NPAT + Depr – CapEx. – (Increase in Net Working Capital)

Answer:
For breakeven NI:

NI = [Q*(P – VC) – FC – Depr – IntExp]*(1-tc)

= [Q*(10 - 4) – 1m – 2m – 0.5m]*(1 - 0.3)

When NI = 0 we have the breakeven quantity, so

0 = [Q*(10 - 4) – 1m – 2m – 0.5m]*(1 - 0.3)

0 = 6Q – 3.5m

Q = 3.5m/6

Q = 0.583333m units

Q = 583,333 units

For breakeven NPV:
Free Cash Flows to Equity = NI + Depr – CapEx – (Increase in Net Working Capital)

E = PV(free cash flow to equity discounted by the cost of equity)

= -Capital Expenditure at start + 

   {NI per yr + Depr per yr}*(annuity factor at 10% for 5yrs) 

= -10m + 

   {[Q*(10-4) - 1m – 2m – 0.5m]*(1 - 0.3) + 2m} * (1/0.1)*(1 – 1/((1+0.1)^5))

= -10m + {(6Q – 3.5m)*0.7 + 2m}*3.79079 

When E = 0 we have the breakeven quantity, so

0 = -10m + {(6Q – 3.5m)*0.7 + 2m}*3.79079

(6Q – 3.5m)*0.7 = 0.63797m

Q = 0.735m
Q = 735,000 units approximately

This is the quantity which results in zero NPV. That is, a zero value of equity for the project.
