Corporate Finance Progress Test

Week 7
1) A company’s Free Cash Flow to Equity (FCFE) will be $1m at the end of this year, and it will grow by 2% per year in perpetuity. The FCFE and the growth rate are both nominal figures. Find the value of the firm’s assets (V), value of the firm’s equity (E) and the share price given the following information:

Cost of equity = 10%

Cost of debt = 5%

Tax rate = 30%

Value of debt outstanding = $2m

Number of shares outstanding = 3m

The firm maintains a steady gearing ratio.
Here are some equations that you may need:
PV(perpetuity with growth) = C1 / (r - g)

V = D + E
PV(perpetuity with growth) = C1 / (r - g)

E = 1m/(0.1 – 0.02) = $12.5m
Pshare = 12.5m/3m = $4.16

V = D + E 
    = 2m + 12.5m 
    = 14.5m
2) A company’s Free Cash Flow to the Firm (FCFF) will be $2m at the end of this year, and it will grow by 3% per year in perpetuity. The FCFF and the growth rate are both nominal figures. Find the value of the firm’s assets (V), value of the firm’s equity (E) and the share price given the following information:

Cost of equity = 10%

Cost of debt = 5%

Tax rate = 30%

Number of shares outstanding = 4m

The firm maintains a steady debt to equity ratio of 50%
Here are some equations that you may need:

NI = (Rev - COGS - Depr - InterestExpense)(1- tc)

FCFF = NI + Depr - CapEx - IncreaseInNWC + InterestExpense

FCFE = NI + Depr - CapEx - IncreaseInNWC

V = E + D

'Opportunity cost of capital' or 'pre-tax WACC' or 'required return on assets' equation:

rA = rD*D/V + rE*E/V

V = Present value of FCFF discounted by rA

E = Present value of FCFE discounted by rE
D = Present value of InterestExp and Principal discounted by rD
PV(perpetuity with growth) = C1 / (r - g)

Pshare = E / num shares

Answer:

Since the debt to equity ratio is 50% then:

D/E = 0.5, so
D/V = 0.5/(1+0.5) = 1/3

E/V = 1/(1+0.5) = 2/3

rA = rD*D/V + rE*E/V

             = 0.05*1/3  +  0.1*2/3

             = 0.0833333333
V = FCFF discounted by rA (cost of capital or required return on assets). Note that the value of the tax-shield was included in the cash flow FCFF which adds back the whole InterestExpense, so it should not be included in the discount rate. Hence we use the pre-tax WACC.
PV(perpetuity with growth) = C1 / (r - g)

V = 2m/(0.0833333333 – 0.03)

    = $37.5m
D/V = 1/3 from above, so

D/37.5m = 1/3

D = 37.5m * 1/3

    = $12.5m
E = V - D

E = 37.5m – 12.5m
   = $25m
Pshare = E / num shares

         = 25m / 4m

         = $6.25
3) For the following 5yr project, find the break even unit production (Q) per year to achieve a zero:

a)   Net Income (NI)
b) Net Present Value (NPV)
	Project Data

	Initial investment in factory that lasts for 5yrs
	$20m

	Sale price per unit
	$40

	Variable cost per unit
	$15

	Fixed costs per year (such as rent)
	$2m

	Total depreciation of factory per year
	$4m

	Interest expense per year
	$0.5m

	Increase in net working capital per year, which is all returned at the end of the project
	$0.25m

	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.

Hint: 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.
Answer:

For NI:

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

= [Q*(40 - 15) – 2m – 4m – 0.5m]*(1 - 0.3)

When NI = 0 we have the breakeven quantity, so

0 = [Q*(40 - 15) – 2m – 4m – 0.5m]*(1 - 0.3)

Q = 0.26 million units

Q = 260,000 units

For NPV:

The quantity Q which results in zero NPV (zero value of equity for the project) is:

E = PV(Free Cash Flow to Equity (FCFE) discounted by the cost of equity)

= -Capital Expenditure at start + 

   {NI per yr + Depr per yr – Increase in NWC per yr}*(annuity factor at 10% for 5yrs) +
   + Increase in NWC at end (since it is a decrease it will be a negative increase)/(1+0.1)^5
= -20m + 

   {[Q*(40 - 15) – 2m – 4m – 0.5m]*(1 - 0.3) + 4m – 0.25m} * 
(1/0.1)*(1 – 1/((1+0.1)^5)) +

   + 0.25m * 5 / (1+0.1)^5
= -20m +

   {(25Q – 6.5m)*0.7 + 4m – 0.25m}*3.79079 + 
    + 1.25m/(1+0.1)^5
When E = 0 we have the breakeven quantity, so

0 = -20m + {(25Q – 6.5m)*0.7 + 4m – 0.25m}*3.79079 + 1.25m/(1+0.1)^5
Q = 0.3354973 million units
Q = 335,497 units approximately

4)

A 4-yr project has cashflows of $100 per yr, a

cost of capital of 10% and 

cost $317 to setup. 

The project has zero resale value at the end of its life. 

Fill in the following tables of book and economic income. 

Economic Income = Cashflow + Change in Present Value

Economic Depreciation = Reduction in Present Value

Economic Income = Cashflow – Economic Depreciation

Economic Value Add = Economic Income – Cost of Capital * Investment

Panel A. Forecasted Book Income and ROI


[image: image1.emf]1 2 3 4

Cash Flow 100 100 100 100

BV at start of year 317.00 237.75 158.50 79.25

BV at end of year 237.75 158.50 79.25 0.00

Book depreciation 79.25 79.25 79.25 79.25

Book income 20.75 20.75 20.75 20.75

Book ROI 0.07 0.09 0.13 0.26

EVA -10.95 -3.03 4.90 12.83


Panel B.  Forecasted Economic Income and Rate of Return
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Cash Flow 100 100 100 100

PV at start of year 316.99 248.69 173.55 90.91

PV at end of year 248.69 173.55 90.91 0.00

Economic depreciation 68.30 75.13 82.64 90.91

Economic income 31.70 24.87 17.36 9.09

Rate of return 0.10 0.10 0.10 0.10

EVA 0.00 0.00 0.00 0.00
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