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1.  Note in the solution below, you multiply cash expenses by (1-tax rate) to get the effective after-tax cost of the expense – given expenses are deductible.  Depreciation is added back – the full amount given you have already subtracted it to get Net Income.  This solution assumes that the safety study is not included & cannot be stopped and thus is a sunk cost.  I am also assuming the + 2 million cash flow begins at time 2.





  t = 0


t = 1

t = 2-31

t = 31
Land


-1m







+1m

Plant & Equipment



-13m

Salvage value









+0.5m

Transportation




-2.5m

Training




-1m (.6)

Net income






+1.5m

Depreciation






+0.5m

Change in WC




-0.4m




+0.4m

Waste disposal








-1.5m(.6)

________

________
________

_______

-1.0m


-16.5m

+2m


+1m

NPV at 12%
=
-1.0m -16.5m/(1.12) + (2m*(PVIFA 30, 12%))/1.12 + 1m/(1.12)31
=
-1,318,084

2.
Again, note in the solution below, you multiply cash expenses by (1-tax rate) to get the effective after-tax cost of the expense – given expenses are deductible.  HOWEVER, in this case, you calculate the after-tax effect of depreciation.  Thus you add back the tax shield not the actual amount of depreciation – as you have NOT subtracted it like in the previous problem.

  t = 0


t = 1-5


t=5
Machinery

-100,000

Salvage value







+10,000

Taxes on salvage value





-10,000(.34)

Wages





+35,000(.66)

Revenue




+15,000(.66)

Depreciation




+20,000(.34)

Change in WC
-5,000






+5,000

________

________

_______

-105,000

+39,800

+11,600

NPV at 15%
=
-105,000 + 39,800(PVIFA 5,15%) + 11,600/(1.15)5


=
-105,000 + 133,418 + 5767





=
+$34,185

Since the NPV is positive, Polymer should invest in this project.

3. Benny’s two options are mutually exclusive and have different lives. In order to determine which is preferable, you must “compare apples with apples”.  The EAC may be used to translate the new machine’s life into a comparable measure.  To do this you must first compute the present value of the new donut maker.  Then, take that PV and calculate the equal annual payments (EAC).

PVN
=
-10,000 + (-2,000) (PVIFA 14%,10)

=
-20,432

EACN
=
-20,432/(PVIFA 14%,10)

=
-3,917.15

To compare the new machine option to keeping the old donut maker, you must figure out the cost of waiting on salvage value.  This cost consists of two parts: the opportunity cost (the assumption is that you are foregoing investing the salvage value at the cost of capital), and the differential in the salvage value (this should be intuitive since you could have made $10,000 if you sold it last year, but now you can only make $9000 because you waited a year).

Year

Cost of waiting on salvage value

1

3,000(.14) + 750
=
1.170

2

2,250(.14) + 1,000
=
1,315

3

1,250(.14) + 1,250
=
1,425

To determine the net annual costs of keeping the old machine add the annual cost for the old machine to the annual costs of waiting on salvage value.

Year

Net cost of old machine

1

-2,700 - 1,170

=
-3,870

2

-2,700 - 1,315

=
-4,015

3

-2,700 - 1,425

=
-4,125

Replace the old machine after one year since EAC of new (-3,917.15) is less than cost of old donut maker in year two (-4,015). 

	4.
	Compaq
	GE
	T-bill
	S&P 500 (Market)

	
	
	
	
	

	
	0.4
	0.15
	0.06
	0.15

	
	0.28
	0.13
	0.05
	0.12

	
	0.42
	0.18
	0.04
	0.21

	Covariance
	
	
	
	

	with Market
	0.0029
	0.00115
	
	0.0021

	Variance
	0.005733
	0.000633
	
	0.0021

	SD
	0.075719
	0.025166
	
	0.0458

	
	
	
	
	

	4a.)  Standard deviation represents unique or diversifiable risk.

4b.)  Beta is the Cov(Stock,Market)/ Variance(Market)
	

	        Expected Returns are calculated using the CAPM.
	

	
	
	
	Compaq
	GE

	Beta
	
	
	1.38
	0.55

	
	
	
	risk free
	market

	Average Returns
	
	5.00%
	16.00%

	
	
	
	
	

	Expected
	
	
	20.19%
	11.02%

	Return
	
	
	
	

	(use the 3-year average for Market rate and Risk Free rate)
	

	
	
	
	
	

	4c.)  The Security Market line is graphed using the Risk free rate and the Expected

	        Return on the Market.
	
	
	

	        Note that Compaq and GE lie above the line using your PRIVATE Info.
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Since you have the same risk-reward tradeoff as the overall market, to determine which stock you should invest in, you compare the expected returns using your private information with the required returns given the level of systematic risk.

Both are obviously good buys (Compaq – 25% compared to approximately 20% and GE – 15% compared to approximately 11%).  Use the Reward per unit of Systematic Risk Ratio (Reward to Risk Ratio - RRR ) to make your decision.

RRR  = (Expected Private Return - risk free rate) / Beta  

	
	
	Compaq
	GE

	Private Return 

    - risk free (5%)
	20%
	10%

	Beta


	
	         1.38 
	              0.55 

	
	
	
	

	RRR
	
	0.144
	         0.183

	
	
	
	


The RRR for GE is highest - so buy this stock.

5.a.
Expected returns and betas for portfolios are weighted averages.

	Stock
	Expected Return
	Variance
	Beta
	share price

	
	
	
	
	

	Banc One
	12.60%
	0.003
	0.95
	$50.00 

	Anhauser Busch
	10.20%
	0.004
	0.65
	$30.00 

	Eli Lily
	14.60%
	0.006
	1.2
	$75.00 

	Microsoft
	15.80%
	0.018
	1.35
	$90.00 

	Exxon
	11.00%
	0.001
	0.75
	$85.00 


      $330.00

E(Rp) 
= 50/330*(12.6%) + 30/330*(10.2%) + 75/330*(14.6%) + 90/330*(15.8%) +                85/330*(11%)

= 13.296%


p 
= 50/330*(.95) + 30/330*(.65) + 75/330*(1.2) + 90/330*(1.35) + 85/330*(.75)

= 1.037


Note that the variance of the portfolio will be less than the weighted average of the individual stock variances since some of the unsystematic risk will be diversified away.

6.a.
PN
=
(100/120) (1.5)  +  (20/120) 2.5

=
1.67

b.
A Risk-free portfolio translates into zero beta and zero variance (standard deviation).


Calculate the weights using  and (1-) as the weight variables. There are 2 possible methods to get the answer to this problem (and part c).  Method 1 uses Betas and method 2 uses standard deviations.  


Method 1:  Using betas we can do a weighted average (with a – sign for negative correlation, and a + sign for +1 correlation). 


Method 2:  Using variances.  We would use the formula for portfolio variance from the notes, making the substitution for covariance = ((1) (2).   (2 are variances, is a standard deviation, and is the correlation):  


2p=()(21) + (1-) (22) + 2()(1-)((1) (2)


In this special case (perfect negative correlation) we can also do a weighted average of the standard deviations because the stocks are perfectly negatively (or positively correlated) and thus there are NO benefits to diversification versus just the weighted average.   


Note:  you will get the same answer if you use either the longer portfolio variance formula or the simple weighted average of the individual portfolios or assets in this special case.  BE CAREFUL however, you have to use the longer formula for portfolio variance (setting the portfolio variance = 0) unless you have perfect correlation between your assets.   (See section 10.3 in the book.)


For brevity, I just give the simple answer.


Using Betas:



Using standard deviation:

0
=
 (1.5) - (1-)(2.5)
OR
0 
=
 (.12) – (1-)(.20)

x
=
.625



x
=.625

The new portfolio would consist of 62.5% old portfolio and 37.5% new stock.

c. Note now we have perfect + correlation between assets:


Using Betas:



Using standard deviation:

0
=
 (1.5) + (1-)(2.5)
OR
0 
=
 (.12) + (1-)(.20)


x
=
2.5



x
=2.5

