Solutions to Homework #3
6-7    PWA(20%) = -$28,000 + ($23,000 - $15,000)(P/A,20%,10) + $6,000(P/F,20%,10) 
                               = $6,509
           PWB(20%) = -$55,000 + ($28,000 - $13,000)(P/A,20%,10) + $8,000(P/F,20%,10) 
                               = $9,180
           PWC(20%) = -$40,000 + ($32,000 - $22,000)(P/A,20%,10) + $10,000(P/F,20%,10) 
                               = $3,540

           Select Alternative B to maximize present worth.

           Note: If you were to pick the alternative with the highest total IRR, you would have 

                     incorrectly selected Alternative A.
6-27
(a) Repeatability assumption

AWE1(15%) = - $14,000 (A/P,15%,5) - $14,000 + $8,000 (A/F,15%,5)


 = -$16,990

AWE2(15%) = -$65,000(A/P,15%,20) - $9,000 + $13,000 (A/F,15%,20)


 = -$19,260


Select Alternative E1 to minimize costs.


(b) Coterminated assumption (5-year study period)


AWE1(15%) = - $16,990;  unchanged from Part (a)


Imputed market value (MV5) for Alternative E2:


MV5  = [$65,000(A/P,15%,20) - $13,000 (A/F,15%,20)](P/A,15%,15)




    + $13,000 (P/F,15%,15) =  $61,590


AWE2(15%) = - $65,000(A/P,15%,5) - $9,000 + $61,590(A/F,15%,5)


= -$19,256  (slight difference from Part (a) is due to rounding)


Select Alternative E1 to minimize costs.  The reason AWE2 in Part b is the same as in Part a is the annual expenses are the same over the 20-year period in Part a as they are over the 5-year period in Part b.

6-38     Assume repeatabillity.  Use method described in Section 6.5.1.
            Rank order: DN,Alt. 1, Alt. 3, Alt. 2

            IRR on 
[image: image1.wmf]D

(1-DN) = 33% > 20%, so select Alt. 1

            IRR on 
[image: image2.wmf]D

(3-1): set AW1(i') = AW3(i') and solve for i' 
                       - $30,000(A/P, i',5) + $12,000 +$10,000(A/F, i',5) 
                        = -$40,000(A/P, i',6) + $13,000 + $10,000(A/F, i',6)

                        i' ≈ ½% << 20%, so select Alt. 1
            IRR on 
[image: image3.wmf]D

(2-1): set AW1(i') = AW2(i') and solve for i'

                  -$30,000(A/P, i',5) + $12,000 + $10,000(A/F, i',5)

                  = -$60,000(A/P, i',5) + $23,500 + $10,000(A/F, i',5)

            i' ≈ 26.5% > 20%, so select Alternative 2

6-40    Design 1    PW1 = -$100,000 + $20,000 (P/A,10%,10) = $22,891.34
           Design 2    PW2 = -$160,000 + $27,000 (P/A,10%,10) + $20,000 (P/F,10%,10) 

                                      =  $13,614.18           

           Design 3    PW3 = -$200,000 + $28,000 (P/A,10%,10) + $40,000 (P/F,10%,10) 

                                      =  -$12,530.39

           Design 4    PW4 = -$260,000 + $45,500 (P/A,10%,10) + $10,000 (P/F,10%,10) 

                                      =  $23,433.23
           Select Design 4 by  slim margin.

           IRR1 ≈ 15.1%, IRR2  ≈ 12%, IRR3 < 10%, IRR4  ≈ 12%;

           Moral:  Do not select Design 1 to maximize IRR!
7-7
From Table 7-2, the GDS recovery period is 3 years.


(a)   Basis = $195,000



d*3 = $195,000 (0.3333 + 0.4445 + 0.1481) = $180,550.50

(b)
d4 = 0.0741 ($195,000) = $14,449.50

            (c)
BV2 = $195,000 (1 - 0.3333 - 0.4445) = $43,329
7-16
(a)
Income taxes = $50,000 (0.15) + $25,000 (0.25) + $15,000 (0.34) = $18,850

(b)
Depreciation + Expenses = $220,000 - $90,000 = $130,000   

7-26     Machine A:
	

	(A)
	(B)
	(C) = (A) - (B)
	(D) = -t (C)
	(E) = (A) + (D)

	EOY
	BTCF
	Depr
	TI
	T (40%)
	ATCF

	0
	-$20,000
	---
	---
	---
	-$20,000 

	1-12
	$12,000
	$1,333.33
	$10,666.67
	-$4,266.67
	$7,733.33

	12
	$4,000
	---
	0
	0
	$4,000

	
	
	
	
	
	


                                                             0.1468                                                      0.0468

(a) AW = -$20,000(A/P,10%,12) + $7733.33 +$4,000(A/F,10%,12) = $4,984.53

                                       8.9847

(b) PW = $4,984.53(P/A,10%,24) = $44,784.51

(c) IRR see part (c) below

             Machine B:
	

	(A)
	(B)
	(C) = (A) - (B)
	(D) = -t (C)
	(E) = (A) + (D)

	EOY
	BTCF
	Depr
	TI
	T (40%)
	ATCF

	0
	-$30,000
	---
	---
	---
	-$30,000 

	1-8
	$18,000
	$3,750
	$14,250
	-$5,700
	$12,300

	
	
	
	
	
	



                                           0.1874

           (a)  AW = -$30,000(A/P,10%,8) + $12,300 = $6,678

                                       8.9847

(b)  PW = $6,678(P/A,10%,24) = $60,000

                       Choose Machine B.

(c)  IRR;  use qualitative reasoning and ∆ (B-A); by observation from

       differences in PWs, both IRRs > MARRAT = 10% and  i'%B > i'%A
                 
[image: image4.wmf]\

 Choose Machine B.

7-39  Use a study period of 3 years

Quotation I

	EOY
	BTCF

Capital
	BTCF

Operating
	Depr.

Fact.
	Depr.
	Book

Value
	Gain (Loss)

On Disp. 
	  
[image: image5.wmf]D

 in


Ord. Inc
	
[image: image6.wmf]D

Cash Flow

for IT (Cap)
	
[image: image7.wmf]D

Cash Flow 

for IT (Oper)
	ATCF

	0
	$(180,000)
	
	
	
	$180,000
	
	
	
	
	$(180,000)

	1
	---
	$(28,000)
	0.2000
	$(36,000)
	$144,000
	
	$(64,000)
	
	$ 25,600
	$    (2,400)

	2
	---
	$(28,000)
	0.3200
	$(57,600)
	$  86,400
	
	$(85,600)
	
	$ 34,240
	$     6,240

	3
	$50,000
	$(28,000)
	0.0960
	$(17,280)
	$  69,120
	$ (19,120)
	$(45,280)
	$ 7,648
	$ 18,112
	$   47,760


PW of ATCF, Quotation I:  $(143,174)

IT = Income Taxes

Quotation II

	EOY
	BTCF

Capital
	BTCF

Operating
	Depr.

Fact.
	Depr.
	Book

Value
	Gain (Loss)

On Disp. 
	  
[image: image8.wmf]D

in

Ord. Inc
	
[image: image9.wmf]D

Cash Flow

for IT (Cap)
	
[image: image10.wmf]D

Cash Flow

for IT (Oper)
	ATCF

	0
	$(200,000)
	
	
	
	$200,000
	
	
	
	
	$(200,000)

	1
	---
	$(17,000)
	0.2000
	$(40,000)
	$160,000
	
	$(57,000)
	
	$ 22,800
	$     5,800

	2
	---
	$(17,000)
	0.3200
	$(64,000)
	$  96,000
	
	$(81,000)
	
	$ 32,400
	$    15,400

	3
	$60,000
	$(17,000)
	0.0960
	$(19,200)
	$  76,800
	$ (16,800)
	$(36,200)
	$ 6,720
	$ 14,480
	$    64,200


PW of ATCF, Quotation II:  $(136,848)

IT = Income Taxes

Accept Quotation II.

8-12
MARR = ic = 25% per year;  Assume f = 8% per year;  Let k = 0


Note that the estimated cash flows are in R$ except for the contract maintenance agreement ($3,000 / year).  However, the PW of $3,000 per year at ic = 25% per year is equal to the PW of the R$ equivalent at ir.  Therefore, the PW of the cash flows as a function of N is:



PW = -$50,000 + $18,000 (P/A, ir , N) - $3,000 (P/A, 25%, N)


and,





or 15.74% per year
	
	By trial and error we have:
	N
	PW

	
	
	3
	-$15,257

	
	
	4
	-6,455

	
	
	5
	1,230



The life of the computer system must be at least 5 years for it to be economically justified.

8-27     f = 4.5% per year; ic (after-tax) = 12% per year; t = 40%; b = 0


increase rate = 6 % per year (applies to annual expenses, replacement costs, and market value)


Analysis period = 20 years; Useful life = 10 years


MACRS (GDS) 5-year property class


Capital investment (and cost basis, B)

= -$260,000


Market value (at end of year 10) in year 0 dollars 
= $50,000


Annual expenses (in year 0 dollars) = -$6,000


Annual property tax = 4% of capital investment (does not inflate)


Assume like replacement at end of year 10.




            * ATCF(R$) = ATCF(A$) ( 1/(1.045)k 


ir = 

 = 0.0718 or 7.18% per year


PW =

(A$) (P/F, 12%, k) =

(R$) (P/F, 7.18%, k) = -$359,665
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