Appendix 2 

Answers to selected end-of-chapter questions and problems

Chapter 1 

7. a. 
	Proposal
	% return

	1
	20

	2
	  5

	3
	   7.5

	4
	 9

	5
	  12.5

	6
	   7.5


Thus, the firm will only invest in Proposals 1 and 5.

b. Period 1: $60 000; Period 2: $46 500
c. Period 1: $6;  Period 2: $4.65
d.    Period 1 : $12 000

Period 2 : $9300

e.     Period 1: $15 909.09;  Period 2: $5000

f. 
The P1 dividend ($12 000) is more than desired, so the excess $2000 (12 000 – 10 000) will be invested in the market, with the proceeds (2000 × 1.10 = 2200) being consumed in P2. Therefore, maximum consumption in Period 2: $11 500 

9.
a.
There is a $lm spending constraint. It is not good enough to rank the individual projects in order of return and then accept them in order. You need to look at all the possible combinations of projects whose combined outlay is less than or equal to $lm, and select the combination with the highest NPV.

However, a quick calculation of NPVs may reveal a project not even worth considering:

	                                      Project
	Outlay
	Present Value of Expected Cash Flows
	NPV

	1
	$500 000
	$610 000
	$110 000

	2
	  150 000
	  142 500
	      (7500)

	3
	  350 000
	  420 000
	    70 000

	4
	  450 000
	  531 000
	    81 000

	5
	  200 000
	  240 000
	    40 000

	6
	  400 000
	  420 000
	    20 000


This reveals that project 2 has a negative NPV and should not be considered. Note that the returns from each project are already expressed in PV terms. Therefore, there is no need to discount those cash flows at 10%. Students should be careful to note whether the cash flows given to you are in PV terms or not.

Also, this question is not necessarily within a two-period world. We don’t know the duration of the suggested projects or the pattern of returns. We only know their PV. For example, the $610 000 PV of cash flows from project 1 may represent cash inflows over a 10-year period discounted at 10%.

Below is a schedule of all combinations of projects having an investment outlay of $lm or less.

	Combo
	Projects
	PV of Outlay
	Total Cash Flow
	NPV

	A
	1,3
	850 000
	1 030 000
	180 000

	B
	1,4
	950 000
	1 141 000
	191 000

	C
	1,5
	700 000
	850 000
	150 000

	D
	1,6
	900 000
	1 030 000
	130 000

	E
	3,4
	800 000
	951 000
	151 000

	F
	3,5
	550 000
	660 000
	110 000

	G
	3,6
	750 000
	840 000
	90 000

	H
	4,5
	650 000
	771 000
	121 000

	I
	4,6
	850 000
	951 000
	101 000

	J
	5,6
	600 000
	660 000
	60 000

	K
	3,4,5
	1 000 000
	1 191 000
	191 000

	L
	3,5,6
	950 000
	1 080 000
	130 000


At first glance, the firm is indifferent between proposals B and K. Any unused funds ($50 000 for proposal B) can be retained by the firm and invested at market rate = 10%, or paid out immediately as a dividend.

Proposal K
Spend $1 000 000 and give a PV of cash flow of $1 191 000 


= NPV of $191 000
Proposal B
Spend $950 000 and give a PV of cash flow of $1 141 000 


= NPV of $191 000

The surplus $50 000 for B can be invested or paid as a dividend. If invested at 10%, this gives $55 000 return in year 2. PV of $55 000 = (55 000/1.10) = $50 000.

NPV of this
= 50 000
= 50 000
NPV

= $191 000 + 50 000
= $240 000

Therefore, you would chose B.

b. The current soft capital rationing policy (not investing more than $lm) is not maximising the value of the firm. As calculated above, it is $191 000 + initial endowment under the policy.

However, all projects (with the exception of project 2) have a positive NPV. If there were no spending restraints we would invest in projects 1, 3, 4, 5 and 6. This would require $1 900 000 in outlays, but would bring in $2 221 000 in PV of cash flows.

This represents a total NPV of $321 000, compared to a NPV of $191 000 provided by proposal B or K. Hence, the value of the firm is $130 000 (321 000 – 191 000) less than its optimal value due to the spending constraint.

Chapter 2 

1. Inactive Company Pty Ltd
	Income Statement

	

	Sales
	3 000 000

	Cost of goods sold
	900 000

	Depreciation
	550 000

	EBIT
	1 550 000

	Interest expense
	650 000

	Profit before tax
	900 000

	Tax
	-270 000

	Profit after tax
	630 000


3.            Operating cash flow
=
EBIT + depreciation – taxes



=
1 550 000 + 550 000 – 270 000




=
$1 830 000

5.                a.

	Birdwatch Corporation Ltd

	Income Statement

	
	200X
	200X+1

	Sales
	2 000
	1 800

	Cost of goods sold
	660
	540

	Depreciation
	400
	350

	Operating expenses
	95
	102

	EBIT
	845
	808

	Tax
	254
	242

	Profit after tax
	5 91
	566


b.

	OCF
	200X
	200X+1

	EBIT
	845
	808

	+ Depreciation
	400
	350

	- Taxes
	254
	242

	
	991
	916


c. TThe difference between accounting profit and cash flow lies with the non-cash depreciation deduction. 
9.

	
	200X
	200X+1

	Non current liabilities
	60 000 000
	55 000 000

	Share Capital
	120 000 000
	130 000 000

	Retained earnings
	20 000 000
	30 000 000

	Total
	200 000 000
	215 000 000


13. Ending NWC
= $930 – $590 = $340

Beginning NWC
= $660 – $280 = $380

Additions to net working capital 
= Ending NWC – Beginning NWC


= 340 – 380


= –$40

17.

	Grant Ltd

	Balance Sheets

	30 June 200X and 30 June 200X+1

	Assets
	200X
	200X+1
	Liabilities
	200X
	200X+1

	Current assets
	
	
	Current liabilities
	
	

	Cash
	640
	735
	Accounts pay.
	664
	659

	Receivables
	912
	967
	Notes payable
	122
	103

	Inventory
	1 440
	1 489
	Total
	786
	762

	Total
	2 992
	3 191
	N/c liabilities
	2 349
	2 666

	N/c assets
	5 556
	5 637
	Owners’ equity
	5 413
	5 400

	Total assets
	8 548
	8 828
	Total liab. & OE
	8 548
	8 828


	Grant Ltd

	Income Statement

	For Periods Ending 30 June 200X and 30 June 200X+1

	
	200X
	200X+1

	Sales
	1145
	1 200

	COGS
	450
	537

	Depreciation
	128
	128

	Other expenses
	110
	98

	EBIT
	457
	437

	Interest paid
	85
	96

	Taxable income
	372
	341

	Tax
	112
	102

	Net profit
	260
	239

	Retained earnings
	160
	129

	Dividends
	100
	110


Chapter 3

1. a.
If inventory is purchased with cash, then there is no change in the current ratio. If inventory is purchased on credit, then there is a decrease in the current ratio (assuming that it exceeds 1.0).


b.
Reducing accounts payable with cash increases the current ratio (assuming that it exceeds 1.0).


c.
Reducing the short-term debt with cash increases the current ratio (assuming that it exceeds 1.0).


d.
As long-term debt approaches maturity, both the principal payment and the interest obligations become current liabilities. Thus, if the debt is paid with cash, then the current ratio will increase (assuming that it exceeds 1.0).


e.
A reduction in accounts receivable from a cash payment causes no change in the current ratio.


f.
If inventory items are sold for cash at book value then there is no change in the current ratio; it will increase if the inventory is sold for an amount in excess of book.

3.
D/E
= 0.43

therefore D
= 0.43E
V
= E + D

= E + .43E

= 1.43E

Equity multiplier = 1.43

5. Quick ratio = (100 000 – 20 000)/(50 000 – 30 000) = 4 times

7. 

	Elaine Elegant Corporation

	Common-size Balance Sheet

	31 December 200X+1

	
	Common Size
	
	Common Size

	Assets
	200X+1
	Liab. and OE
	200X+1

	Current assets
	
	Current liabilities
	

	Cash
	3.65%
	Accounts payable
	6.01%

	Accounts receivable
	7.23%
	Borrowings
	10.48%

	Inventory
	4.98%
	Total
	16.49%

	Total
	15.86%
	Long-term debt
	9.31%

	Non-current assets
	84.14%
	Owners’ equity
	

	
	
	Capital
	30.91%

	
	
	Retained earnings
	43.29%

	
	
	Total
	74.20%

	Total assets
	100.00%
	Total liab. and OE
	100.00%


9.
a.
Current ratio for 200X
= 13 330/16 518 = 0.81

Current ratio for 200X+1
= 14 212/17 358 = 0.82

b. Quick ratio for 200X 
= (13 330 – 8402)/16 518 = 0.30

Quick ratio for 200X+1 
= (14 212 – 8430)/17 358 = 0.33

c. Net Debt/Equity ratio for 200X 
= (7633 + 6764 – 1482)/43 456 
=   0.30

Net Debt/Equity ratio for 200X+1
= (8355 + 4356 – 1553)/48 852 
=   0.23

Debt/Equity ratio for 200X 
= (66 738 – 43 456)/43 456 
=   0.54

Debt/Equity ratio for 200X+1 
= (70 566 – 48 852)/48 852 
=   0.44

Equity multiplier for 200X 
= 1 +0 .54 
= 1.54

Equity multiplier for 200X+1 
= 1 + 0.44 
= 1.44

11.        Inventory turnover
= 212 323/29 950
= 7.09 times

Days’ sales in inventory
= 365/7.09
= 51 days

13.        45 = 365/Inventory turnover

Inventory turnover = 8.11 times

8.11 = COGS/80 000

COGS = $648 800

15. A decrease in inventory is a source of cash; this caused cash to increase by $20 000. A decrease in accounts payable is a use of cash; this caused cash to decrease by $30 000. An increase in borrowings is a source of cash; this caused cash to increase by $40 000. An increase in accounts receivable is a use of cash; this caused cash to decrease by $50 000.  

17. 

             1 = (Total assets – 5)/5

Total assets = $10m

0.1 = Net profit/10m

Net profit = $1m

ROE = 1/5 = 0.2 = 20%

Equity multiplier = 1 + 1 = 2 times

19.        Du Pont identity : ROE = PM(TAT) (EM) = 0.1521 × 0.391 ×  2.93 = 17.42%

21. Inventory Turnover 
= 2100/ 2100
=  1

Days Sales in inventory 
= 365 / 1 
= 365 days

Sunshine could operate for 365 days or one year.

23.        Debt
= Total Assets – Equity

                     
=   $20m - Equity

              Debt /Equity 
= 1.0 
= [$20m – Equity] / Equity

              Equity  
= $5m

              ROE 

= 0.2 = Net Profit / $5m

               Net Profit 
= $1m 

              Profit Margin 
= $1m / $20m = 0.05 or 5%

25.
Profit margin (child) 
= 0.25/10 
= 0.025 

= 2.5%

Profit margin (store) 
= 2.5% x 0.5 
= X/1450

X 
= $18.125 million

Total asset turnover 
= 1450/160 
= 9.0625 times

ROA 
= 18.125/160 
= 0.1138 

= 11.38%

ROE 
= 18.125/(160-70) = 0.2013 = 20.13%

The store does have a profit margin equal to half of the child’s profit. However, relatively narrow profit margins are characteristic of grocery stores. Turnover, on the other hand, is quite high. As a result, in this case, the store’s return on assets is 11.38% and its return on equity is 20.13%. Thus, the claim is not necessarily inaccurate, but it is arguably misleading.

Chapter 4 

1.

	Cesspool Corporation 
Income Statement
	Cesspool Corporation 

Balance Sheet

	Sales
	12 000
	Assets
	6 000
	Debt
	3 000

	Costs
	10 800
	
	
	Equity
	3 000

	Net profit
	1 200
	Total
	6 000
	Total
	6 000


Net profit is $1200, but equity only increased by $500; therefore, a dividend of $700 must have been paid. Dividends paid is the plug variable.

3.
	Inglis Ltd 
Income Statement
	Inglis Ltd

 Balance Sheet

	Sales
	5 500
	Assets
	14 300
	Debt
	8 000

	Costs
	2 200
	
	
	Equity
	8 300

	Net profit
	3 300
	Total
	14 300
	Total
	16 300


EFN = 14 300 – 16 300 = –$2000. No external financing is needed. There is a surplus of cash, so either debt can be retired or dividends can be paid after all.

5. 
	First Ltd  
Income Statement
	First Ltd Balance Sheet

	Sales
	6 400
	C/A
	  5 120
	C/Liab
	2 560

	Costs
	5 632
	Non C/A
	10 240
	LTD
	2 000

	Taxes
	230.4
	
	
	Equity
	8 161.28

	Net profit
	537.6
	Total
	15 360
	Total
	12 721.28

	Dividends
	376.32
	
	
	
	

	Ret. earnings 
	161.28
	
	
	
	


EFN = 15 360 – 12 721.28 = $2638.72
9.

	Cheatem Ltd

 Income Statement {$000}

	Sales                                                                                        
	$440

	Costs
	330

	Taxable Income
	110

	Taxes
	33

	Net profit
	77

	Dividends
	13.86

	Retained earnings
	63.14


11. 
	Cheatem Ltd

	 Balance Sheet

	
	($)
	
	($)

	Assets
	
	Liabilities & Owners’ Equity
	

	Current assets
	
	Current liabilities
	

	Cash
	55
	Accounts payable
	220

	Accounts rec.
	110
	Notes payable
	100

	Inventory
	110
	Total
	320

	Total
	275
	Long-term debt
	100

	
	
	Shareholders’ equity
	

	N/C assets
	
	Capital
	50

	Plant and equip.
	330
	Retained earnings
	163.14

	
	
	Total
	213.14

	Total assets
	605 
	Total liab. & equity
	633.14


EFN = 605 – 633.14 = –$28.14

15.       EFN 
= –(0.05)(20 000)(0.5) + [50 000 – (0.05)(20 000)(0.5)](0.1)




= $4450

17.       ROE = 0.05(20 000/50 000)(1 + 1) = 0.04

g* = 0.04(0.5)/[1 – (0.04)(0.5)] = 0.0204 = 2.04%

21. 
R = 1 – 0.6 = 0.4

ROE = 0.05(1/1)(1 + 0.5) = 0.075

g* = (ROE × R) / (1 – ROE × R) 

     = 0.075(0.4)/[1 – 0.075(0.4)] = 0.0309 = 3.09%
23.
R = 1 – payout ratio = 1 - 0.6 = 0.4                                                                                    A/S = 2 so that S/A = ½ = 0.5                                                                                       g* =[ p(S/A) (1 + D/E) R] / (1 – [p(S/A) (1+ D/E) R ] )                                                   0.05 = [p(0.5)(1.5)0.4]/[1 – [p(0.5)(1.5)0.4]

0.05 = [0.3p] /[ 1 - 0.3p]

0.05*(1 -  0.3p) = 0.3p

             0.05 - 0.015p = 0.3p


0.05= 0.3p + 0.015p

p = 0.1587 = 15.87%

25.
R + 1 - 0.8 + 0.2                                                                                                              g* =[ p(S/A) (1 + D/E) R] / 1 – [p(S/A) (1+ D/E) R ]                                                       0.04 =(0.08)(1500/A)(1.5) (0.2)/[1 – (0.08)(1500)/A)(1.5)(0.2)]

A = $936

27.
ROE = 20/1000 = 0.02 = 2%

R = 15/20 = 0.75

g* = 0.02(0.75)/[1 – 0.02(0.75)] = 0.0152 = 1.52%

TA old =  Total Debt + Total Equity = $1500                                                                  TA new = 1500(1.0152) = 1522.8

D/E = 0.5 = (D/2D) where E + 2D So that TA = D + E = 3D                                                                                                                                                                                                                                                                 

3 × D = 1522.8

D = 507.6

Additional borrowing = 507.6 – 500 = $7.6

p = 20/400 = 0.05

0 = –0.05(400)(.75) + [1500 – 0.05(400)(0.75)]g
g = 0.0101 = 1.01%

Chapter 5

1.
PV =14 516/(1.09)23
= $2 000


PV = 4 287/(1.10)8
= $2 000


PV = 4 929/(1.04)23
= $2 000


PV =  6 072/(1.32)4
= $2 000

3. 60 000
= 17 000(1 + r)15 


3 529 
= (1 + r)15 


3.5291/15
= 1+ r
[image: image1.wmf]

1.0877
= 1 + r


r

= 8.77% 

5.
EAR

= (1.01)12 − 1 = 12.6825%


FV

= 6000(1.126825)15 = $35 975

7.
EAR = (1.02)4 – 1 
=   8.24322%

Option 1:
PV  
= 200 000/(1.082422) + 200 000/(1.082422)2 + 200,000/(1.082422)3 + 200 000/(1.082422)4 + 200 000/(1.082422)5

=  $793 449

Option 2:
PV  
= 400 000 + 100 000/(1.082422) + 100 000/(1.082422)2 + 100 000/(1.082422)3 + 100 000/(1.082422)4 + 100 000/(1.082422)5

=  $796 725


Select Option 2. This is assuming the salary is received at year end.

9.
a.
1.10
= [1 + (NIR/2)]2


NIR
= 9.76 %


b.
1.12
= [1 + (NIR/4)]4



NIR
= 11.49%

c.
1.16
= [1 + (NIR/12)]12



NIR
= 14.93%

d.
1.18
= [1 + (NIR/365)]365



NIR
= 16.56%
11.
A:
PV = 2000 x PVIFA(3,10%) = $4973.70


B:
PV = 1600 x PVIFA(4,10%) = $5071.78


At a 10% discount rate, investment B has a higher present value.


A:
PV = 2000 x PVIFA(3,40%) = $3177.84


B:
PV = 1600 x PVIFA(4,40%) = $2958.77


At a 40% discount rate, investment A has a higher present value.

13.
PV = 60 000/e(.08x5) = $40 219.20

15.
12 533.71 
= 4000(1 + r)12

3.138428        = (1 + r)12

3.138428 1/12
= 1 + r


r 

=  10%

17. 
305
= 100(1.12)t

t
= 9.84 years


218
= 123(1.10)t

t
= 6 years


8,523
= 4100(1.05)t

t
=  15 years


26,783
= 10 543(1.06)t

t
= 16 years

23,185
= 20 000 (1.03)t
t
= 5 years 

19.
t = 10years or 40 quarters:
PV = 160 x PVIFA(40,2%) = $4376.88


t = 30years or 120 quarters: PV = 120 x PVIFA(120,2%) = $7256.86


t = (:

 PV = 120/0.02 = $8000

21.
3 357

= 1 100(1 + r)5

r

= 25%


7 130

= 1 000(1 + r)16

r

= 13.06%


16 609

= 8000(1 + r)7

r

= 11%


25 200 
= 10 543(1 + r)12

r 

= 7.53%

23.
There is an inverse relationship between the value of an annuity and the level of the interest rate. The value of the annuity would drop if the interest rate suddenly increased.


5%:
PV = 100 x PVIFA(10,5%) = $772.17


10%:
PV = 100 x PVIFA(10,10%) = $614.46


15%:
PV = 100 x PVIFA(10,15%) = $501.88

25.
Loan amount = 0.8(1 400 000) = $1 120 000


1 120 000 = 100 000 x PVIFA(120,monthly rate)


11.2  =  PVIFA(120,monthly rate)


Try 8%


PVIFA  =  [ 1 -  1/ (1.08)120 ] / 0.08 = 12.5 


Try 9%


PVIFA  =  [ 1 -  1/ (1.09)120 ] / 0.09 = 11.11 


Therefore r lies between 8 % and 9% and close to 9%


r is  8.9283%


NIR 8.9283 × 12 = 107.14%


EAR (1.089283)12 – 1= 179.05%

I know that property developers are charged a high rate, but this is very high!

27.
7 years:
FV = 2000 × FVIFA(7,8%) = $17 845.61


10 years: FV = 2000 × FVIFA(7,8%)(1.08)3 = $22 480.32
29.
10           
=      5(1 + r)30

2

=        (1 + r)30 

21/30

=             1 + r 


1.02337
=         1 + r 

daily rate 
= 2.3374%


EAR = (1.023374)365 − 1 
=   4,596.6%

31.
Semi-annual:
EAR = (1.07)2 – 1 = 0.1449  =  14.49%


Monthly:
EAR = (1.011667)12 – 1 = 0.1493  =  14.9342%

33.
PV = 2 000 000/(1.06)24 = $493 957.10

35.
a.
0%
Alt. 1: PV = 500 000/(1.0)1 = $500 000




Alt. 2: PV = 960 000/(1.0)5 = $960 000



Choose Alternative 2.


b.
10%
Alt. 1: PV = 500 000/(1.10)1 = $454 545.45




Alt. 2: PV = 960 000/(1.10)5 = $596 084.47



Choose Alternative 2.


c.
20%
Alt. 1: PV = 500 000/(1.20)1 = $416 666.67




Alt. 2: PV = 960 000/(1.20)5 = $385 802.47



Choose Alternative 1.

37.
PV = [1200 x PVIFA(20,7%)]/(1.07)4 = $9698.55

39.
Alternative a: 


After-tax cash flow 
= 160 000(1 – 0.30)




= $112 000



PV
= 112 000 + 112 000 × PVIFA(30,10%)




= $1 167 814.42


Alternative b: 


After-tax cash flow
= 101 055(1 – 0.30)




= $70 738.50



PV
= 446 000 + 70 738.50 × PVIFA(30,10%)




= $1 112 844.77


You should choose Alternative a if you cannot take the $1 225 000 in option b .

41.
PV = 8000 × PVIFA(9,10%) + 8000 = $53 382.13

43.
Amount received
= 100 000 (1 – 0.02) = 98 000


Amount repaid    
= 100 000 (1.08) = 108 000


108,000
= 98 000(1 + r)


r

= 10.2%

45.
PV = Repayment x PVIFA(240,0.6667%)


400 000 = Repayment x PVIFA(240,0.6667%)


Repayment = $345.76


After two year or 24 repayments the present value of the loan is:


PV = $3,345.76 x PVIFA(216,0.6667%)


= $382 388.94


The amount of interest in the 25th repayment is calculated as the rate of interest times the loan amount at that time


Interest = $382 388.94 x .6667% = $2549.26

47.
PV at age 65 = 10 000 x PVIFA(10,7%) = $70 236


a.
70 236 = PMT × FVIFA(30,7%)



PMT = $743.54


b.
PV = 70 236/(1.07)29 = $9872.57

49.
V at 20th = 1000 × PVIFA(5,10%) = $3790.79


V at 18th = 3790.79/(1.10)2 = $3132.88

51.
Effective three year rate = (1 + 0.12)3– 1 = 0.404928


a.
PV = [100/0.404928](1.12)2  = $309.78

b. PV = 100/0.404928 = $246.96

Chapter 6

1.
Price 
= 8 × PVIFA(6,9%) + 100/(1.09)6 


= $95.51

3.
Price
= 3.50 × PVIFA(14,3%) + 100/(1.03)14


= $105.65

5.
a.
Yield of 8% or an effective yield of = (1.04)2  − 1 = 8.16% for bond A

b. Price = 5 × PVIFA(12,4%) + 100/(1.04)12 =   $109.39


c.
Price = 5 × PVIFA(12,3%) + 100/(1.03) 12 = 5 $119.91
7.
a.
With a YTM of 10%, the bond will sell at par.


b.
With a YTM of 9%, the bond will sell at a premium.


c.
With a YTM of 11%, the bond will sell at a discount.

9.
93.49 = 4 × PVIFA(20, r%) + 100/(1 + r)20

Try 4% = 4 × 13.5903 + 45.64 = $100 


The rate is too low.


Try 4.5% = 4 × 13.0079 + 41.46 = $93.49


This is the rate.


YTM = 2 × 4.5 = 9%


So, the coupon rate should be 9%.

11.
$91.77 = 10 × PVIFA(6, r%) + 100/(1 + r)6

Try 12% = 10 × 4.1114 + 50.66 = $91.77


This is the rate.

13.
P0 = [0.17(1.06)]/(0.12 − 0.06) = $3.00


P4 = 3.00(1.06)4 = 3.79 

           Or P4 =0.17*1.065/(0.12-.06) = 3.79

14.
Dividend yield 
= 0.17(1.06)/3.00 = 6%


Capital gains yield
= 6% (equal to the growth rate of the dividend)

17.
4 = 0.2/(r − .08)


r = 13%

19.
P0 = [0.5/(0.33 − 0.08)]/(1.33)3 = $0.85

21.
8 

= 0.4(1 + g)/(0.12 − g)


0.96 − 8g
= 0.4 + 0.4g


0.56

= 8.4g


g

= 0.066


g

= 6.67%

23.
P3 = 0.115(1.10)2(1.08)(1.06)/(0.12 − 0.06) = $2.655


P0 = 0.115(1.10)/(1.12) + 0.115(1.10)2/(1.12)2 + [0.115(1.10)2(1.08) + 2.6551/1.123

                        = 0.113 + 0.111+ [0.15 + 2.655] / 1.123
               
= 0.113 + 0.111 + 1.997


     = $2.221

25.
1.20
= [0.1625/(r − 0.06)]/(1 + r)4

By trial and error we find r is close to 14%

27.
2.79       = 0.25/(1 + r) + 0.30/(1 + r)2 + 0.345/(1 + r)3 + 0.3795/(1 + r)4 + 

[0.3795(1.05)/(r − 0.05)]/(1 + r)4
           We know from Q26 that r is very close to 16% because it gave Po = $2.87

           At 16.2% Po = $2.82

           At 16.3% Po = $2.79 so r is very close to 16.3%


r = 16.3%

29.
V = [0.8M/(0.16 + 0.04)] −3.5M = $0.5 million

Chapter 7 

1.
Investment costs $70 000:
Payback period = 70 000/20 000 = 3.5 years

Investment costs $150 000:
Payback period = 150 000/20 000 = 7.5 years

Investment costs $220 000:
Payback period does not exist.

4.
Investment A: NPV = –2000 + 1040/1.06 + 1260/(1.06)2 + 1954/(1.06)3 = $1743


Investment B: NPV = –2000 + 820/1.06 + 880/(1.06)2 + 3800/(1.06)3  =  $2748


Investment B is the better investment.

6.
Payback period = 12 000/2000 = 6 years

Discounted payback period with discount of 5%:

12 000 = 2000 × PVIFA(t,5%)  so that  PVIFA(t,5%)= 6
PVIFA(t,5%)
7 years = 5.7864
8 years = 6.4632
Using straight line interpolation, an approximate answer is: 
7 + [6 – 5.7864]/[6.4632 – 6] years 
t = 7.461 years (approximately) = discounted payback period
t = 7.31 if solved using trial and error (Excel)
Proof: PVIFA(t,5%)= [1 – 1/ (1 + r)t]/r
                             = [1 – (1.05)–7.31]/0.05

                             = [1 – 0.7]/0.05

                             = 0.3/0.05 = 6
Discounted payback period with discount of 20%:


2000/0.2 = 10 000 < 12 000, so no discounted payback period exists when the discount rate is 20%.


The payback period is not affected by the different discount rates.

8.
The NPV is positive because the present value of the cash flows from the project is greater than the initial cost of the project.

10.
IRR = 10%

24 000 = 22 000/(1 + IRR) + 4840/(1 + IRR)2
With the revised outlay the NPV will be positive at 10% so the IRR must be higher.

Try 15% NPV = [19 130.43 + 3659.74] – 21 694.44 = $1095.73

Try 20% NPV = [18 333.33 + 3361.11] – 21 694.44 = 0

The revised IRR is 20%.

12.
A: 100 = 100/(1 + IRR) + 200/(1 + IRR)2 – 100/(1 + IRR)3
Descartes rule of sign states there could be two solutions.

IRR = 80.19% or –55.50%

B: 100 = 100/(1 + IRR)2 + 200/(1 + IRR)3
IRR = 52.14%

14.
A: 4000 = 4000/(1 + IRR) + 16 000/(1 + IRR)2 – 16 000/(1 + IRR)3

IRR
= 0% or 100% (note if the IRR = 100% the discount factor is 2)

B: 5319
= 4000/(1 + IRR) + 1500/(1 + IRR)2 + 1400/(1 + IRR)3
At IRR = 18%, 5319 = 3390 + 1077 + 852

C: The IRR cannot be calculated as all cash flows are negative. This could be a project where alternative maintenance programs are being considered.

16
r = 0: NPV = 4402 + 6036 + 6702 + 3015 – 16 061 = $4094

r = (: NPV is a negative $16 061; that is the outlay as the nearest cash flow.

16, 061 = 4402/(1 + IRR) + 6036/(1 + IRR)2 + 6702/(1 + IRR)3 + 3015/(1 + IRR)4
At 10% = 4002 + 4988 + 5035 + 2059 = 16 084 so the IRR is slightly higher

At 10.07% = 3999 + 4982 + 5026 + 2054 = 16 061

IRR = 10.07%

Figure 7.4 (Chapter 7, page 251) is an example of a NPV profile for mutually exclusive investments.

18.
(a)
A: NPV = –1000 + 440/1.15 + 560/(1.15)2 + 650/(1.15)3 = $233.43


1000 = 440/(1 + IRR) + 560/(1 + IRR)2 + 650/(1 + IRR)3


IRR = 27.71 %



B: NPV = –1000 + 690/1.15 + 510/(1.15)2 + 320/(1.15)3 = $196.00


100 = 69/(1 + IRR) + 51/(1 + IRR)2 + 32/(1 + IRR)3


IRR = 28.23%



Both projects are acceptable.

22.
(a)
IRR
= 407 328 = 80 000 × PVIFA(15,IRR) 



At 18%, 407 328 = 80 000 × 5.0916 = 407 328



IRR
= 18%

(b)
Required return is 32%:


Yes, we should reject the project.


NPV
= –407 328 + 80 000 × PVIFA(15,32%) 



  = –407 328 + 80 000 × 3.0764  

             
  = –$161 216

(c)
Required return is 16%


The project should be accepted as the NPV is positive:


NPV = –407 328 + 80 000 × PVIFA(15,16%) 



  
= –407 328 + 80 000 × 5.5755  

             

= $38 712



We should take this investment whenever the required return is less than 18%.

24.
NPV index = PVI – 1

26.
The maximum number of IRRs is 4, and there are 4 in this case. The project should be accepted when 25% ( r ( 33.33% or 42.85% ( r ( 66.67%.
Chapter 8 

1.
a.
Profit
b.
Cash

Sales
550 000
Sales
550 000

Variable costs
330 000
Variable costs
330 000

Fixed costs
  56 000
Fixed costs
56 000   

Depreciation
  62 000

EBIT
102 000

Taxes
 30,600
Taxes paid
30 600

Net profit
  71 400
Cash flow
133 400

c. The difference is the non-cash depreciation expense ($62 000). 

3.
Sales
131 956

Variable costs
 92 875

Depreciation
  35 310

EBIT
 3 771

Taxes
1 131.3

Net profit
2 639.7

Cash flow = 3771 + 35 310-1131.3 = 3794.7

5.


	Beginning Book Value
	Depreciation
	Ending Book Value

	96 000
	24 000
	72 000

	72 000
	24 000
	48 000

	48 000
	24 000
	24 000


At the end of year 3 the asset is sold for $19 200, a loss of 24 000 – 19 200 = $4800.

Therefore, a tax credit of 0.30(4800) = 1440 is received. After-tax proceeds are 19 200 + 1440 = $20 640.
7.
Depreciation new copier
= 16 000/5 = 3200/year

Depreciation old copier 
=  5 600/8 = 700/year
Net depreciation deduction
= 2500/year

NPV is a marginal analysis. We are interested in the change in cash flows. When we purchase the new copier the depreciation is $3200/year; however, we will no longer be getting the deductions of $700 for the old machine so the net effect is $2500. Both depreciation deductions must therefore be included.

At the present time, the salvage value of the old copier is $3000. Book value = $5600 – (3 × 700) = $3500, therefore a loss of $500 is incurred.

At the end of year 5 the new copier is worth $3000 and will have a zero book value and, therefore, a gain of $3000.

	
	Year 0
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	Savings
	
	6 000
	6 000
	6 000
	6 000
	6 000
	

	Depreciation – new
	
	–3 200
	–3 200
	–3 200
	–3 200
	–3 200
	

	Depreciation – old
	
	700
	700
	700
	700
	700
	

	Gain/Loss
	–500
	
	
	
	
	3 000
	

	Taxable income
	–500
	3 500
	3 500
	3 500
	3 500
	6 500
	 

	Tax
	
	150
	–1 050
	–1 050
	–1 050
	–1 050
	–1 950

	Savings
	
	6 000
	6 000
	6 000
	6 000
	6 000
	

	Salvage
	3 000
	
	
	
	
	3 000
	

	Outlay
	–16 000
	
	
	
	
	
	

	Cash flow
	–13 000
	 6150
	4 950
	4 950
	4 950
	7 950
	–1 950

	NPV
	$7 617
	
	
	
	
	
	


Present Values           -13 000         5 591           4 090            3 719         3 381           4 936    -1 101

11.

	
	Year 0
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5

	Savings
	
	500 000
	400 000
	400 000
	400 000
	400 000

	Depreciation
	
	–180 000
	–180 000
	–180 000
	–180 000
	–180 000

	Gain/Loss
	
	
	
	
	
	330 000

	Taxable income
	0
	320 000
	220 000
	220 000
	220 000
	550 000

	Tax
	
	–96 000
	–66 000
	–66 000
	–66 000
	–165 000

	Savings
	
	500 000
	400 000
	400 000
	400 000
	400 000

	Salvage
	
	
	
	
	
	330 000

	Outlay
	–900 000
	
	
	
	
	

	Cash flow
	–900 000
	404 000
	334 000
	334 000
	334 000
	565 000

	NPV
	–$127 305
	40%
	
	
	
	

	NPV
	$250 032
	20%
	
	
	
	

	
	
	
	
	
	
	


The IRR  rate lies closer to 40% than 32% but it is considerably less than 40%.  At 32%the 

NPV =$6028. At 31.5% the NPV = $2642 so the rate lies between 31.5% and 32% at 31.65%. Work out the NPVs first as this will help in the derivation of the IRR. 

	Loudsound
	Year 0
	Year 1
	Year 2
	Year 3
	
	

	Savings
	
	–5 000
	–5 000
	–5 000
	
	

	Depreciation
	
	–14 000
	–14 000
	–14 000
	
	

	Gain/Loss
	
	
	
	10 000
	
	

	Taxable income
	0
	–19 000
	–19 000
	–9 000
	 
	 

	Tax
	
	5 700
	5 700
	2 700
	
	

	Savings
	
	–5 000
	–5 000
	–5 000
	
	

	Salvage
	
	
	
	10 000
	
	

	Outlay
	–42 000
	
	
	
	
	

	Cash flow
	–42 000
	  700
	  700
	7 700
	 
	 

	NPV
	–$35 336
	12%
	
	
	
	

	AEC
	–$14 712
	
	
	
	
	

	
	
	
	
	
	
	

	Mellowmaster
	Year 0
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5

	Savings
	
	–4 000
	–4 000
	–4 000
	–4 000
	–4 000

	Depreciation
	
	–15 800
	–15 800 
	–15 800 
	–15 800 
	–15 800 

	Gain/Loss
	
	
	
	
	
	10 000

	Taxable income
	0
	–19 800
	–19 800 
	–19 800 
	–19 800 
	–9 800

	Tax
	
	5 940
	5 940 
	5 940 
	5 940 
	2 940

	Savings
	
	–4 000
	–4 000
	–4 000
	–4 000
	–4 000

	Salvage
	
	
	
	
	
	10 000

	Outlay
	–79 000
	
	
	
	
	

	Cash flow
	–79 000
	1 940 
	1 940 
	1 940 
	1 940
	8 940

	NPV
	–$ 68 034
	12%
	
	
	
	

	AEC
	–$ 18 873
	
	
	
	
	


We prefer the Loudsound because it has a lower annual equivalent cost.

	Method 1
	Year 0
	Year 1
	Year 2
	Year 3
	

	Costs  
	
	–4 000
	–4 000
	–4 000
	

	Depreciation
	
	–60 000
	–60 000
	–60 000
	

	Gain/Loss
	
	
	
	 4 000
	

	Taxable income
	0
	–64 000
	–64 000
	–60 000
	 

	Tax
	
	19 200
	19 200
	18 000
	

	Costs  
	
	–4 000
	–4 000
	–4 000
	

	Salvage
	
	
	
	24 000
	

	Outlay
	–200 000
	
	
	
	

	Cash flow
	–200 000
	 15 200
	15 2 00
	38 000
	 

	NPV
	–$ 145 070
	10%
	
	
	

	AEC
	–$ 58 334
	
	
	
	

	
	
	
	
	
	

	Method 2
	Year 0
	Year 1
	Year 2
	Year 3
	Year 4

	Costs  
	
	–16 000
	–16  000
	–16 000
	–16 000

	Depreciation
	
	–54 000
	–54 000
	–54 000
	–18 000

	Gain/Loss
	
	
	
	
	32 000

	Taxable income
	0
	–70 000
	–70 000
	–70 000
	–2 000

	Tax
	
	21 000 
	21 000 
	21 000
	600

	Costs  
	
	–16 000 
	–16 000 
	–16 000 
	–16 000 

	Salvage
	
	
	
	
	32 000 

	Outlay
	–180 000
	
	
	
	

	Cash flow
	–180 000
	5 000 
	5 000 
	 5 000
	 16 600

	NPV
	–$ 156 228
	10%
	
	
	

	AEC
	–$ 49 285
	
	
	
	


Method 2 is preferred because it has the lower annual equivalent cost.

	
	Year 0
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5

	Sales
	
	5 512 000
	6 760 000
	7 904 000
	8 944 000
	4 784 000

	Variable costs
	
	-3 604 000
	-4 420 000
	-5 168 000
	-5 848 000
	-3 128 000

	Fixed costs
	
	-55 000
	-55 000
	-55 000
	-55 000
	-55 000

	Depreciation
	
	-585 000
	-532 350
	-484 439
	-440 839
	-401 164

	Gain/Loss
	
	
	
	
	
	-2 106 208

	Taxable income
	
	1 268 000
	1 752 650
	2 196 561
	2 600 161
	-906 372

	Tax
	
	-380 400
	-525 795
	-658 968
	-780 048
	271 912

	Sales
	
	5 512 000
	6 760 000
	7 904 000
	8 944 000
	4 784 000

	Variable costs
	
	-3 604 000
	-4 420 000
	-5 168 000
	-5 848 000
	-3 128 000

	Fixed costs
	
	-55 000
	-55 000
	-55 000
	-55 000
	-55 000

	Salvage
	
	
	
	
	
	1 950 000

	Outlay
	-6 500 000
	
	
	
	
	

	Cash flow
	-6 500 000
	1 472 600
	1 759 205
	2 022 032
	2 260 952
	3 822 912


    Present values –6 500 000      1 227 167    1 221 670      1 170 157       1 090 351         1 536 343

NPV
–$254 312

Depreciation rate =  0.09

Cost
6 500 000

Year
  585 000


------------ 


5 915 000

Year 2
532 350


-----------


5 382 650

Year 3
484 439


-----------


4 898 211

Year 4
440 839


-----------


4 457 372


Year 5
401 164


-----------

Book value
4 056 208

Salvage 30% of 6 500 000
1 950 000


 ------------

Loss
2 106 208

Chapter 9 

1. a.
VC = 5.20 + 2.40 = $7.60

b. TC = 7.60(560 000) + 800 000 = $5 056 000

c. Cash break-even = 800 000/(11.60 – 7.60) = 200 000 litres

Yes  since 560 000 litres are sold  and the firm only needs to sell  200 000 litres.

Therefore  it more than breakseven on a cash basis.

Accounting break-even = (800 000 + 260 000)/(11.60 – 7.60) = 265 000 litres

4. a.
Accounting break-even = (100 000 + 40 000)/(23.80 – 10.52) = 10 542 units

DOL = 1 + 100 000/40 000 = 3.5

b. OCF[Base]= [60 000(23.80 – 10.52) – 100 000](1 – 0.30) + 40 000(0.30) = $499 760 OCF[Best] = [75 000(23.80 – 10.52) – 100 000](1 – 0.30) + 40 000(0.30) = $639 200  : OCF[Worst] = [45 000(23.80 – 10.52) – 100 000](1 – 0.30) + 40 000(0.30) = $360 320 
c. NPV = –280 000 + 499 760 × PVIFA(7,10%) = $2 153 041

NPV best case = –280 000 + 639 200 × PVIFA(7,10%) = $2 831 893
NPV worst case = –280 000 + 360 320 × PVIFA(7,10%) = $1 474 189

          Best case:

OCF 
= [69 000(24.99-9.994 )–95 000](1 – 0.30) +40 000(0.30)                   =  $669 806.8




NPV 
= $2 2980 900

    


 Worst case: OCF = [51 000(22.61-11.046) – 105 000](1 – 0.30) +40,000(0.30) = $351 334.8




NPV 
=
$1 430 445
13.        0 = (50 − v ) 20 000 − $110 000 − $190 000

20 000v
= $1 000 000 − $110 000 − $190 000 

20 000v
= $700 000

v

= $35

17.           a.

	Scenario
	Units
	Price
	Variable costs
	Fixed costs

	Base
	 80
	$40 000
	$24 000
	$500 000

	Lower 
	68
	$34 000
	$20 400
	 $425 000

	Upper
	92
	 $46 000
	$27 600
	$575 000


	
	Base
	Worst
	Best

	Sales
	$3 200 000
	$2 312 000
	$4 232 000

	Variable costs
	1 920 000
	1 876 800
	1 876 800

	Fixed costs
	500 000
	575 000 
	425 000

	Depreciation
	322 000
	322 000
	322 000

	
	------------- 
	------------
	----------- 

	EBIT
	458 000
	–461 800 
	1 608 200

	Tax
	 –137 400
	+138 540
	–482 460

	
	-----------
	 ----------- 
	----------- 

	Profit 
	$320 600
	–$323 260
	$1 125 740

	
	 =======
	========
	=======  

	Cash flow
	$642 600 
	-$1 260
	$1 447 740

	NPV
	$387 637
	 –$968 654
	$2 083 664

	
	 ======
	======= 
	======== 


b. Sensitivity of the base case to fixed cost changes.

	Fixed costs 
	$500 000
	$575 000
	$425 000 

	
	----------- 
	 ----------- 
	 ----------

	EBIT
	458 000
	383 000
	533 000

	Tax
	 –137 400
	 –114 900
	  –159 900

	Depreciation
	 322 000
	 322 000
	322 000

	
	---------- 
	 ----------
	 ----------  

	Cash flow
	$642 600 
	 $590 100 
	 $695 100

	NPV
	 $387 637
	$277 046
	 $498 228

	NPV changes per $ fixed cost
	
	 –$1.475
	1.475


c. Cash break-even = 500 000/(40 000 − 24 000) = 32 units

d. Accounting break-even = (500 000 + 322 000)/(40 000 − 24 000) = 52 units

DOL = 1 + 500 000/642 600 = 1.778

For each 1% increase in unit sales  OCF will increase by 1.778%

19.        NPV = −50 000 + 9000 × PVIFA(10,18%) = −$9553.10

20.        36 000 = (18 × Q × PVIFA(9,18%)

Q = 465 units. Should abandon if Q < or = 465 units.

21.      
The $36 000 is the market value of the project. If you continue the project, you forego the $36 000 that could have been used for something else.

Chapter 10
1. 
Percentage Return = (5.874 + 0.396 − 6.60)/6.60 × 100% = ‑5%

3.
Percentage Return = (7.194 + 0.396 − 6.60)/6.60 × 100% = 15%


Dividend yield = 0.396/6.60 × 100 = 6 %


Capital gains yield = (7.194 − 6.60)/6.60 × 100% = 9%

5.         R = (1+.05)*(1+.07) - 1 = 0.1235 = 12.35%

7. 
a. 
The average return was (15.8 + 26.6 + 1.6 + 15.3 + 15.5 + 9.1 + (4.7) + (1.7) + 21.6 + 26.4 + 23.9)/11 = 13.58% Nominal (Arithmetic average)


The average inflation rate was 2.57%. 

b. The real rate of return was therefore (1.1358)/(1.0257) – 1 = 10.73%

13. 
Ra 
= (0.08 + 0.05 − 0.06 + 0.07+ 0.12)/5 = 0.052 = 5.2% 


(a 
= {[(0.08 − 0.052)2 + (0.05 − 0.052)2 + (-0.06 − 0.052)2 + (0.07 − 0.052)2 + 



(0.012 − 0.052)2]/(5 − 1)}.5



= {[ 0.000784 + 0.000004 + 0.012544 + 0.000324 + 0.004624 ] / 4 }.5



= { 0.00457 }.5



= 0.067602 = 6.76%


Rs 
= (0.15 − 0.04 − 0.9 + 0.11 + 0.06)/5 = 0.038 = 3.8%


(s
= {[(0.15 − 0.038)2 + (‑0.04 − 0.038)2 + (‑0.9 − 0.038)2 + (0.11 − 0.038)2 + 



(0.06 − 0.038)2]/(5 − 1)}.5



= {[ 0.012544 + 0.006048 + 0.016384 + 0.005184+ 0.000484 ] /4 }.5



= { 0.01017 }.5



= 0.10846 = 10.846%

Chapter 11
1.
Total value = 200(10) + 100(4) = $2400


Weight of security 1 = 2000/2400 = 83.3%


Weight of security 2 = 400/2400 = 16.7% 
3.
E(R) 
= 0.5(0.12) + 0.5(0.16) = 14%

5.
False. The variance of individual assets is a measure of total risk. The return of a well-diversified portfolio is a function of systematic risk only.

7.
A: E(RA)
= 0.2(0.10) + 0.4(0.16) + 0.4(0.22) = 17.2%



(A 
 = [0.2(0.10 – 0.172)2 + 0.4(0.16 – 0.172)2 + 0.4(0.22 – 0.172)2]½ 

                        
= [0.001037 + 0.0000576 + 0.00092]½
                        
= 4.49%


B: E(RB) 
= 0.2(0.22) + 0.4(0.16) + 0.4(0.10) = 14.8%


            (B  
= [0.2(0.22 – 0.148)2 + 0.4(0.16 – 0.148)2 + 0.4(0.1 – 0.148)2] ½

                        
= [0.001037 + 0.0000576 + 0.000922] ½



      
= 4.49%

9.
(a)
E(RA)
= 0.5(0.1) + 0.2(–0.04) + 0.1(0.24) + 0.2(0.16)





= 9.8%



E(RB)

= 0.5(0.04) + 0.2(0) + 0.1(0.16) + 0.2(0.2) = 7.6%


(b)
(A

= [0.5(0.1 – 0.098)2 + 0.2(-0.04 – 0.098)2 + 0.1(0.24 – 0.098)2 +




0.2(0.16– 0.098)2]½




= 8.12%



(B 

= [0.5(0.04 – 0.076)2 + 0.2(0.0 – 0.076)2 + 0.1(0.16 – 0.076)2 + 0.2(0.2 – 0.076)2]½




= 7.47%


(c)
E(RP)
= 0.3(0.098) + 0.7(0.076) = 8.26%


(d)
60% A and 40% B

E(RP)

= 0.6(0.098) + 0.4(0.076) = 8.92%

Boom
= 0.6 × 0.10 + 0.4 × 0.04 = 0.076

Growth
= 0.6 × -0.04 + 0.4 × 0 = -0.024

Normal
= 0.6 × 0.24 + 0.4 × 0.16 = 0.208
Recession
= 0.6 × 0.16 + 0.4 × 0.2     = 0.176
(2

= 0.5(0.076 – 0.0892)2 + 0.2(-0.024 – 0.0892)2 + 0.1(0.208 – 0.0892)2 + 0.2(0.176 – 0.0892)2



= 0.0056
19.
Risky Ltd: E(R) 
= 0.04 + 0.8(0.10 – 0.04) = 0.088 = 8.8%


Risky Ltd: 0.205
= 0.04 + ((0.10 – 0.04)




         
(  
= 2.75

20.
(a)
E(RP)
= 0.5(0.04) + 0.5(0.10) = 7%

(b)
0.5 = x(0) + (1 – x)(0.85)
         0.5 = (1 – x)(0.85)
         0.5/.85 = (1 – x) 

x = 0.4118

So, 41.18% invested in the risk-free asset and 58.82% invested in the share.

(c)
0.08 = 0.04x + 0.10(1 – x)


x = 0.333


(P = 0.667(0.85) = 0.57

E(Ri) = rf + (I [E(Rm) – rf ]


0.08
= 0.04 + 0.57 [E(Rm) – 0.04 ]


0.08
= 0.04 + 0.57 E(Rm) – 0.023


0.063
= 0.57E(Rm)


11.02%
= E(Rm) 

(d)
1.25 = 0(1 – x) + 0.85x

x = 1.47

147% invested in the share and –47% invested in the risk-free asset. This represents borrowing at the risk-free rate.

21.    (0.20 – 0.04)/1.45 = 0.11





  = 11%
22.
(E(Ra) – Rf]/(a 
= [E(Rb) – Rf]/ (b


Rpa/(a
 
= Rpb/(b


(b/(a 
= RPb/RPa 
23.    0.14   =  Rf + 1.25(0.12 – Rf)


Rf
= 4.0%


(0.14 – 0.04)/1.25 = 0.08 
Chapter 12

1. Cash = 3,000 + 1000 + 900 – 1750 – 2000 = $1150

Current assets = 1750 +   1150 = $2900

7. Inventory turnover
= 10 000/[0.5(1800 + 1400)] = 6.25 times

Inventory period
= 365/6.25 = 58.4 days

Receivables turnover
= 30 000/[0.5(1000 + 1400)] = 25 times

Receivables period
= 365/25 = 14.60 days

Operating cycle
= 58.4 + 14.60 = 73.0 days

Payables turnover
= 10 000/[0.5(5800 + 5600)] = 1.754 times

Payables period
= 365/1.754 = 208.05 days

Cash cycle

= 73.0 days – 208.05 days = – 135.05 days

This firm is receiving the cash 135.05 days before it pays its bills

9. The 60-day collection period implies that all of the beginning receivables are collected and one-third of that quarter’s sales are collected.

	
	Q1
	Q2
	Q3
	Q4

	Beg. receivables
	90
	80
	160
	180

	Sales
	120
	240
	270
	126

	Cash collections
	130
	160
	250
	222

	End. receivables
	80
	160
	180
	84


The 30-day collection period implies that all of the beginning receivables are collected and two-thirds of that quarter’s sales are collected.

13. a.
December sales 
= 56 000/0.8 = $70 000

b.
January 

= 14 000 + 0.5(70 000) + 0.2(90 000) = $67 000

February 

= 0.3(70 000) + 0.5(90 000) + 0.2(80 000) = $82 000

March 

= 0.3(90 000) + 0.5(80 000) + 0.2(100 000) = $87 000

15. a.
EOQ 
= ( [2(250 000)(14)/($1.80 + 12% * 10.00)]


= 1528 kg

b.
TC 
= 250 000 * $10 + (250,000/1528) * $14 + (1528/2) * ($1.80 + 12% * 10.00)]


= $2 504 583

Chapter 13
3. Holding cost
= $400(0.10) = $40

Trading cost
= $40 000(4)/[400(2)] = $200

Total cost
= 200 + 40 = $240

(C*/2)(.1)
= $40 000(4)/C*

C*
= $1789

It should increase their average daily balance to 1788/2 = $894. In this way it will minimise cost.

Total cost
= 894(0.10) + 40 000(4)/1,789 = $178.88

5. T
= $150 000(12) = $1 800 000

C*= [2(1 800 000)(200)/0.04]½ = $134 164

Invest 500 000 – 134 164 = $365,836

1 800 000/134 164 = 13.42; sell 14 times a year

7. The lower limit is the minimum balance allowed in the account, and the upper limit is the maximum balance allowed in the account. When the account balance drops to the lower limit, then 60 000 – 40,000 = $20 000 in marketable securities will be sold, and the proceeds deposited in the account. This moves the account balance to the target amount. When the account balance rises to the upper limit, 220,000 – 60,000 = $160,000 of marketable securities will be purchased with cash from the account. This moves the account balance to the target amount.

9. 
As variance increases, the upper limit and the spread will increase, while the lower limit remains unchanged. The lower limit does not change because it is an exogenous variable set by management. As the variance increases, however, the amount of uncertainty increases. When this happens, the target cash balance, and therefore the upper limit and the spread, will need to be higher. If variance drops to zero, then the lower limit, the target balance, and the upper limit will all be the same.

29.
a.        5/10, net 30

b. 9,000(76) = $684,000 (at a maximum)

c. Because the quantity sold does not change, variable cost is the same under either plan.

d. No, because d – ( = 5 – 3 = 2, the NPV will be positive. The break-even credit price is P(1 + r)/(1 – () = $79.13, which implies that the break-even discount is 3.13/79.13 = 3.96%.

32      Total credit sales = 97 000(35) = $3 395 000


ACP =.4(15) + 0.6(40) = 30 days


Receivables turnover = 365/30 = 12.167 times


Average receivables = 3 395 000 /12.167 = $279 033

If they increase the cash discount, then more people will pay sooner, thus lowering the average collection period. If the average collection period falls, the receivables turnover will increase, which will lead to a decrease in average receivables. 

35
CF(old)
= (20 – 12)(2000)
= $16 000


CF(new)
= (22 – 12)(2150)
= $21 500


Incremental CF
= 21 500 – 16 000
= $5500


NPV
= –20(2000) – 12(2150 – 2000) + 5500/0.02



= $233 200


Accounts receivable approach:


Carrying cost
= [20(2000) + 12(150)](0.02) = $836


NPV
= (5500 – 836)/0.02 = $233 200


One-shot approach:


Present value of 22(2150) to be received next month



= 47 300/1.02 = $46 373


Net benefit
= 46373 – 12(2150) = $20 573


NPV for 1 month
= 20 573 – 16 000 = $4573


NPV
= 4573 + 4573/0.02 = $233 200
Chapter 14

1. (a)
bill of sale on a car 





‑ finance company

(b)
house loan







‑ bank, credit union or building society 











(c)
Commercial line of credit 




‑ trading bank

(d)
wholesale finance for warehouse inventory

‑ merchant bank

(e)
promissory note






‑ merchant bank

(f)
investment of $50,000 in government securities 
‑ money market dealer

(g)
exchange fluctuations





‑ authorised foreign exchange 









dealer

(h)
instalment credit arrangement



‑ finance company

 (i)
savings arrangement with protection


‑ life insurance company

(j)
short-term small investment




‑ cash management trust

(k)
small investment into industrial property


‑ property trust

(l)
funeral saving plan





‑ friendly society

(m)
purchase of listed company shares



‑ sharebroker

(n)
funds to develop a large project


          ‑ merchant bank 
7. (a)
Borrow $4m for one year.

Interest = 4m(1.02)4 – 4m = $329 728.6
Usable funds = 4m(0.96) = $3.84m 

EAR = 329 728.6/3 840 000 = 8.587%  

(b)
Amount borrowed = 3/0.96 = $3 125 000
Interest =3 125 000*(1.02)2 – 3 125 000 = $126 250

9. (a)
Mitchell Ltd (ML) finances its current assets with a combination of short-term and long-term borrowing, whereas Shane Ltd (SL) finances its current assets with short-term borrowing and equity (very little cash).

(b)
ML has a higher investment on an absolute basis $90,698 compared to SL’s $82 672 and SL has a higher investment on a relative basis 82.4% of total assets compared to 45.76% for ML. The relative basis is more important for determining working capital policy because the absolute basis does not consider the size of the firm and how that issue should affect policy.

(c)
SL is more likely to incur carrying costs because it has a lower inventory turnover.

ML inventory turnover = 
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SL inventory turnover = 
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As ML has the highest inventory turnover, it is more likely to incur shortage costs.

15. Discounted values
Wild Bank Bills

90 days
= (365 × 500 000)/(365 + (14.36 × 90/100) = $482 901.32

180 days
= (365 × 500 000)/(365 + (14.30 × 180/100) = $467 062.49

Bill Bank Bills

90 days
= (365 × 500 000)/(365 + (14.40 × 90/100) = $482 855.32

180 days
= (365 × 500 000)/(365 + (14.00 × 180/100) = $467 708.86

Hick Bank Bills

90 days
= (365 × 500 000)/(365 + (14.35 × 90/100) = $482 912.82 

            180 days  =  (365 × 500 000)/(365 + (14.10 × 180/100) = $467 493.21

The largest amount of money Electric will receive just reflects the interest rate, so it is incorrect to state the cost does not matter. The lowest 90-day rate is Hick at 14.35% to give $482 912.82; the lowest 180-day rate is Bill at 14.00% to give $467 708.86. 

Chapter 15
1. (a)
Ordinary shares = 70 000(3) = $210 000

(b)
Total = 210 000 +60 000 + 120 000 = $390 000

2. Ordinary shares

(70 000 shares $3)
210 000

(50 000 shares $6)
300 000

Capital surplus
60 000

Retained earnings
120 000

Total
$690 000

Book value = $690 000/120 000 shares = $5.75
Market/book ratio = $6/5.75 = 1.043

3. Main differences between corporate debt and equity:

(
debt carries no ownership interest

(
interest paid on debt is tax deductible

(
unpaid debt is a liability.

Some firms issue equity in the guise of debt to gain tax benefits of debt, and bankruptcy benefits of equity.

Reasons why preference shares can be called an ‘equity debenture’:

(
preference shareholders receive a stated dividend
(
in case of liquidation, preference shareholders get a stated amount
(
preference shares carry credit ratings
(
preference shares are sometimes convertible into ordinary shares

(
preference shares are sometimes callable
(
preference shares may have a sinking fund

(
preference shares may have an adjustable dividend.
9.
6%: The dividend is 6% of the par value of the share (i.e. l2¢ = 6% × $2)


(
$2 par: The par value of the share is the limit of the shareholders’ liability.


(
Cumulative: Arrears of dividends (from previous years) do have to be paid before ordinary share dividends.


(
Non-convertible: The share cannot be converted to an ordinary share at some future time according to the terms of the issue.


(
Redeemable: At the option of the company, the company may redeem (buy back) the share.


(
Non-participating: Should profits increase, the dividend does not increase.


(
Preference: Preference is given to these shareholders (over ordinary shareholders) in payment of dividends and in repayment if the company is wound up.
11. Coupon is $8:
Expected price in 1 year = 0.5(8/0.05) + 0.5(8/0.20) = $100




P0
= (8 + 100)/1.08 = $100

      Coupon is $10:
Expected price in 1 year = 0.5(10/0.05) + 0.5(10/0.20) = $125




 P0 = (10 + 125)/1.08 = $125

Chapter 16
3. The evidence suggests that the costs associated with non-underwritten rights offerings are substantially less than those of cash offers.

6. 15.00
= [20(N) + 10.00]/(N + 1)

VR
= 20.00 – 15.00 = $5.00

             N
= 1; so 1 shares are needed to buy 1 right

10 000 000/10 = 1 000 000 shares to be sold

1(1,000,000)    = 1 000 000 shares outstanding before the offering

10. ROE
= $80 000/($3m – 800 000) = 0.036

Earnings after investment
= 200 000(.036) + 80 000 = $87 200

Number of shares after inv.
= 100 000 + 200 000/10 = 120 000

Book value after investment
= $3m + $200 000 – $800 000 = $2 400 000

Book value per share
= $2 400 000/120 000 = $20.00 

EPS after investment
= 87 200/120 000 = $0.7267

Market value per share
= EPS × P/E =$0.7267 × 14 = $10.17

NPV of investment
= New market value – Old market value







= $10.17 × 120 000 – $10 × 100 000







= $1 220 800 – $1 000 000







= $220 800

12. If you receive 100 of each, then profit

= (100)(6) – (100)(4)  
= $200

Expected profit = 50(6) – 100(4) = -$100

This is the winner’s curse.

14. a.
Max. = $8.00, Min. = anything > $0

b. 84m/6.00 = 14 million shares

210m/14m = 15 shares give 1 right.

c. VXR
= [8.00(15) + 6.00]/16 = $7.875

VR
= 8.00 – 7.875 = $0.125 per share 

( VR
=.125 (15) = 1.875 or

                  VR = 
[image: image4.wmf]N[M –S/ N+1] = 15[(8.00 –6.00)/(15 + 1)]=1.875

d. After:
100(7.875) + 100/15(1.875) = $800

Before:
100(8) = $800

Chapter 17
1. Dividend theory of value:

RE
=

[image: image5.wmf]g

P

D

1

1

+


RE
=
0.5(1.08)/11.00 + 0.08 = 0.129

or SML formula:

RE
=
0.04 + (0.07)1.27 = 0.129

The answers are the same and, of course, they should be if we have the correct market variables. Both are methods to calculate the market rate.

3. WACC = 0.40(0.06)(0.7) + 0.60(0.22) = 14.88%

5. RE

= 0.05 + 0.95(0.07) = 11.65%

D 
= 0.25E ; D = 0.25 E

D 
= 0.25/1.25 = 0.2 and E  = 1/1.25 = 0.8

WACC
= (0.8)(11.65) + (0.2)(9)(0.7 ) = 10.58%

9. RSup 
= 0.08 + 0.9(0.16 – 0.08) = 15.2%

Both should proceed. The appropriate discount rate does not depend on which company is investing; it depends on the risk of the project. Since Crusty is in the business, it is closer to a pure play. Therefore, its cost of capital should be used. With an 15.2% cost of capital, the project has a NPV of $2 million regardless of who takes it.

11. a.
0.10
= (1/2.5)(0.18) + (1.5/2.5)(RD)(1 – 0.30)

RD
= 6.667%

b. 0.10
= (1/2.5)(RE) + (1.5/2.5)(0.08)(1 – 0.30)

RE
= 16.6%

13.
 a.   WACC 
= 0.5(0.16) + 0.40(0.08)(1 – 0.30) + 0.10(0.09)



= 11.14 %

b. Since interest is tax deductible and dividends are not, we must look at the after-tax cost of debt, which is 0.08(1 – 0.30) = 5.6 %. Therefore, on an after-tax basis, debt is cheaper than preference shares.

15. WACC 
= (1/3)(0.15) + (2/3)(0.06) = 9%

PVsavings 
= 10m/(0.09 – 0.05) = $250m

The project should be undertaken if the initial investment is less than $250m.

17. WACC =(63/90)(0.15) + (27/90)(0.10)(1 – 0.30) = 12.6%

                  Equity = 63m

                  Debt = 0.9(30) = 27m

21. a.
(i)
WACC
= 0.333(0.09)(0.7) + 0.167(0.07)(0.7) + 0.5(0.15)



= 10.42%

(ii)
WACC
= 0.25(0.09)(0.7) + 5/30(0.07)(0.7) + 17.5/30(0.15)




= 11.142%

(iii)
WACC
= 0.333(0.09)(0.7) + 0.167(0.07)(0.7) + 0.5(0.15)




= 10.42%

Notice that, in this particular case, the target weights and the book weights are identical in percentage terms. This is not what would usually happen.

b. They should use market value weights.

Chapter 18
3. It would not be irrational to find low-dividend, high-growth shares. The university should be indifferent to receiving dividends or capital gains because it does not pay taxes on either one (ignoring possible restrictions on invasion of principal, etc.). It would be irrational, however, to hold government bonds. Since it does not pay taxes on interest received, it does not need the tax break with the bonds. It is to be noted that the tax concessions provided with government bonds are linked to lower interest rates. Therefore, it should prefer to hold the higher yielding, taxable bonds.
7.
New shares outstanding
= 1000(1.20)
= 1200 shares

Ex-bonus price

= 1200/1200
= $1.00

9. (a)
Invest 50 million earnings and equity will increase 50 million. As the total debt ratio is 0.5, 0.5 = D/V ( D = 0.5V and S = 0.5V. If S goes up by $50 million then debt must also go up by $50 million and V goes up by $100million.
(b)
RE = 0.5(60m) = $30m

            Dividends = 50 – 30 = $20m

DPS = 20/25 = 80 cents per share

(c)

Borrowing = $30m

        
RE = $30m
(d)
Dividends = $50m or $2 per share

There is no new borrowing.

11.
0.55(100) – 18.95(S)
= 22

S 


= 1.74 shares, so buy 1.74 shares in 1 year

Dividend in 2 years
= 101.74(24) 





= $2,441.79

21. (a)
Cash dividend:



          DPS = 7000/1000 = $7 per share



        New share price = 50 – 7 = $43 per share



        Wealth per share = $7 + $43 = $50



Share repurchase:



        7000/50 = 140 shares will be repurchased

  Share price before repurchase = share price after repurchase = $50

                    Wealth per share = $50

Therefore, neither a cash dividend nor a share repurchase will affect the shareholders’ wealth.


(b)
Div.:
EPS = $7;


P/E = 43/7 = 6.14
Rep.:
EPS = 7(1000)/860 = $8.14;
P/E = 50/8.14 = 6.14

(c) If shareholders could avoid the capital gains tax, a share repurchase would be the preferred course of action. If the shares were subject to capital gains shareholders would be indifferent. Alternatively, if there were franking credits attached to the dividends the shareholders would prefer the dividend payment.
22. (a)
Maximum capital spending = 800 000(2) = $1 600 000

(b)
No, it will not pay a dividend because the planned investment is greater than the maximum investment without an additional equity issue.
(c)
No, it does not maintain a constant dividend payout because, with the strict residual policy, the dividend will depend on the investment opportunities and earnings. As these two things vary, the dividend payout will also vary.
Chapter 19

1.
(a)
Plan I:

NI = 30 000; EPS = 30 000/60 000 = $0.50


Plan II:

NI = 30 000 – .10(150 000) = 15 000;





EPS = 15 000/30 000 = $0.50



Plan I results in a higher EPS.

(b)
Plan I: 

NI = 60 000; EPS = 60 000/60 000 = $1.00



Plan II:

NI = 60 000 – 15 000 = 45 000;





EPS = 45 000/30 000 = $1.50



Plan II results in a higher EPS

(c)
EBIT/60 000 = (EBIT – 15 000)/30 000



EBIT = $30 000

3. (a)
CF to Mr Chief = (3000/12 000)(2000) = $500


 (b)
 V = 12 000(2.50) = $30 000


      
 D = 0.6(30 000) = $18 000



 Shares outstanding = 30 000 – 18 000/2.50 = 4800 shares


             NI = 3000 – 0.09 (18  000) = $1380

                         EPS = 1380/4800 = $0.2875 cents

                         CF to Mr Chief = 0.2875(2000) = $575

 (c)
Purchase 800 shares and 1200 × $2.50 = $3000 debt


Total CF
= 800 shares × 0.2875cents + 0.09 × $3000




= 230 + 270 = $500 as per (a)  


 (d)
The capital structure is irrelevant because the shareholders can create their 

own leverage position which will give them the payoff they desire.

9. Cost of equity

= RF+ beta [1+ D/E][ RM – RF]




         = 0.06 + 0.9(1.5)(0.09) 




       = 18.15%




       RE
 =
RA + (RA – RD)D/E (



       18.15 =
RA + (RA – 0.06)0.5




        21.5 =
1.5RA                                                                                                          

                           
        RA = 
14.33% = return on assets

11. EBIT/.15 
= 9.28m



 EBIT 

= $1 392 200

13. VU = 5000(0.7)/0.20 = 17 500



 VL = 17 500 + 0.30(5000) = 19 000

15. (a)
VU
= 9000(0.7)/0.15 = 42 000



 (b)     VL    = 42 000 + 0.3(30 000) = $51 000



E     = 51 000 – 30 000 = $21 000

17. 1.5          = (A(1 + 0.35/0.65)


(A
      = 0.975


RE
      = 0.05 + 1.5(0.07) = 15.5%


WACC    = 0.65(0.155) + 0.35(0.05) = 11.83%

Chapter 20
8.
(a)
The call options are in the money. 



The intrinsic value, N = 12.00 – 9.60 = $2.40

(b)
The Jan call should sell for a least $2.40:



Arbitrage:
Buy call
(1.80)



Exercise
(9.60)



Sell share
 12.00



Profit

 0.60

(c)

The January call shouldn’t sell for more than the February call, so the most it 

can sell for is a value less than $2.42. 

12.

C0= 1000/1000 = $1


S0 = 1 × (2/1.00) + (2/1.04) = $3.92 

14.
The Value of a call option will increase and the value of a put option will decrease (assuming it’s an American put).

16.
(a)
E = (400/500)(650 – 400/1.08) = $223.70

         D = 650 – 223.7 = $426.3
              (b)  E = (500/750)(650 – 250/1.08) = $279.011. The shareholders will prefer such a move because their potential gains increase while their potential loss remains unchanged. 
18.       With a $20 exercise price, the option cannot finish out of the money. It can finish ‘at the money’ if the share price is $20. The value of the share can be replicated by investing the present value of $20 in government securities (bonds) and buying one call option. Buying the bonds will cost $20/1.08 =$18.52. If the share ends up at $20, the call option will be worth zero and the bonds will return $20. If the share ends up at $30, the bonds will again return $20 and the option will be worth $30 – $20 = $10.The package will be worth $30. Because the bonds–call option combination exactly duplicates the payoff on the share, it has to be worth $25 or arbitrage is possible. The value of the call option can be calculated as:

S0
= C0 + E/(1 + Rf)

$25
= C0 + $18.52

C0
= $6.48.

With the $26 exercise price, we start by investing the present value of the lower share price in bonds. This ensures $20 when the share price is $20. If the share price is $30, then the option is worth $30 – $26 = $4. We have $20 from the bonds so we need $10 from the options in order to match the share price. Because each option is worth $4 in this case, we need to buy $10/$4 = 2.5 call options. Note the difference in the possible share prices is $10 and the difference in the possible option prices is $4, so the ‘change in share price’/‘change in option price’ is $10/ $4 = 2.5

To complete the calculation, we note that the present value of the $20 plus 2.5 call options has to be $20 to prevent arbitrage, so:

$25
= 2.5 × C0 + $20/1.08

C0
= $6.48/2.5



= $2.592 
23.
	Issue price
	Yr 1
	Yr 2
	Yr 3
	Yr 4
	Yr 5
	Yr 6
	Yr 7

	$98.13
	105
	
	
	
	
	
	

	$95.54
	5
	105
	
	
	
	
	

	$91.60
	5
	5
	105
	
	
	
	

	$86.69
	5
	5
	5
	105
	
	
	

	$82.29
	5
	5
	5
	5
	105
	
	

	$76.43
	5
	5
	5
	5
	5
	105
	

	$70.44
	5
	5
	5
	5
	5
	5
	105


1 yr fwd rate

$98.13
=
   105    

(1 + 0r1)

0r1
=
 105    – 1
= 7%


98.13

2 yr fwd rate

$95.54
=
      5     
+
           105         

(1 + 0r1)

(1 + 0r1)(1 + 1r2)

$95.54
=
    5    
+
        105        

(1.07)

(1.07)(1 + 1r2)

$95.54
=
4.67
+
  98.13 




(1 + 1r2)

1r2
=
     98.13      
– 1
= 8%


95.54 – 4.67

3 yr fwd rate

$91.60
=
    5    
+
         5         
+
              105            

(1.07)

(1.07)(1.08)

(1.07)(1.08)(1 + 2r3)

$91.60
=
4.67
+
4.33

+
  90.86  







(1 + 2r3)

2r3
=
      90.86    
– 1
= 10%


91.60 – 9.00

4 yr fwd rate

$86.69
=
    5    
+
         5        
+                  5              
+                 105                

(1.07)
(1.07)(1.08)
(1.07)(1.08)(1.10)
     (1.07)(1.08)(1.1)(1+3r4)

$86.69
=
4.67
+
4.33
+
3.93

+
  82.60  









(1+3r4)

3r4
=
       82.60         – 1
= 12%



86.69 – 12.93

Similarly for the rest, we get:

 4r5
=
12%

 5r6
=
15%

 6r7
=
17%
27. 
(
d1
= [ln(S0/E0) + [Rf + 0.5 × (2) × t]/(( × (t)



= {ln(500/600) + [0.08 + 0.5(0.2)](0.5)}/[0.2(0.5)]½ 



= –0.292

   
 N(d1) = 0.3821


d2
= d1 – (( × (t) 



= –0.292 – [0.2(0.5)]½ 



= –0.608


N(d2)  = 0.2743


C0
= S0 × N(d1) – E0/(1 + Rf)t × N(d2)



= 500(0.3821) – [600/(1.08)0.5](0.2743)



= $32.70

(
d1
= 1.409;

N(d1) = 0.9192

dS
= 0.935;

N(d2) = 0.8264

C0
= 2.5(0.9192) – [1.5/(1.06)0.75](0.8264)



= $1.112

(
d1
= –0.095;

N(d1) = 0.4602

dS
= –0.542;

N(d2) = 0.2946

C0
= 5(0.4602) – [6/(1.08)0.5](0.2946)



= $0.60

(
S 
= 0, which implies that C0 = 0

(
T
= (, which implies that C0 = S = $9

(
E 
= 0, which implies that C0 = S = $5

29.
(a)
The yield is 100 – 96.00 = 4%

(b)
1 000 000/(1 + 0.04 × 90/365) = $990 233.32

(c)
Sell January bank bill contracts at 4 in June.

        Buy January bank bill contracts in January at (100 – 95.00) = 5% 

        1 000  000/(1 + 0.05 × 90/365) = 987 821.38 

        Borrow the funds in January from the bank at 5.45%. 1 000 000/(1 + 0.0545 ×                         90/365) = 986 739.84.

       The cost of borrowing is 5.45% + 4% – 5% = 4.45%. 

       Check 1 000 000/(1 + 0.0445 × 90/365) = 989 146.49

Borrow from bank 986 739.84 + profit on futures (990 233.32 – 987 821.38)
= 989 151.78, a difference of 5.29 on $1 000 000.

(d)
Buy January bank bill contracts in January at (100 – 95.5) = 4.5%

1 000 000/(1 + 0.045 × 90/365) = 989 025.88


         Borrow the funds in January from the bank at 4.45%. 

        1 000 000/(1 + 0.0445 × 90/365) = 989 146.49


The cost of borrowing is 4.45% + 4% – 4.5% = 3495.76% 


Check 1 000 000/(1 + 0.0395476 × 90/365) = 990 354.22



Borrow from bank 989 146.49 + loss on futures (990 233.32 – 989 025.88) = 990 353.93, a difference of 29¢ on $1 000 000 
Chapter 21

	
	Advantages
	Disadvantages

	Taxable
	Write-up
	Capital gains tax

	Tax free
	No capital gains tax
	No write up


The basic determinant of tax status is whether or not the old shareholders will continue to participate in the new company. An LBO would not allow the new owners (former management) to use up carry forward losses because the acquiring group pays off the current shareholders, usually in cash. The continuing ownership criterion is not satisfied.

4.
After-tax cash flow
= $0.66m

Gain = 0.66/0.09
= $7.333m


V*SG = 7.5 + 7.333
= $14.833m
(a)
Cash:

= $8m


Equity: VAB
= 14.8333m+ 12m = $26.833m


Cost shares
= 0.40(26.833) = $10.733m
(b)
NPVcash
= 14.833 –8 = $6.833m


NPVShare
= 14.833 – 10.733 = $4.1m
(c) Choose cash.
7. (a)
PC
         =
12(3.75) = $45.00 (current)

       RE

 =
0.99(1.05)/45.00 + 0.05 = 0.073
       PC

 =
0.99(1.055)/(0.073 – 0.055) = $58.025
      Value
 =
58.025(200 000) = $11 605 000
(b)
Gain
 =
11 605 000 – 45.00(200 000) = $2 605 000

(c)
NPVC
 =
11 605 000 – 48.00(200 000) = $2 005 000


(d)
PM
 =
(20 000 000 + 11 605 000)/(8 000 000 + 4 000 000)




 =
$2.63375


          NPVS
 =
11 605 000 – 2.63375(4 000 000) = $1 070 000


(e)
Yes, and cash should be used.

Chapter 22

1. (a)
   $A100× 32.770 = 3277 rupees (sell quote)

(b)    20/4.4827 = $4.46 (buy quote)

(c)    1 000 000/37.850 = $26 420.08 (Buy quote should be used but we do not have  It so the sell quote will give us an approximate answer.)

(d) You would prefer $HK583.55 =  $A100. $A100 = 3277 rupees not 3020 rupees.

(e) $1 Singapore dollars  = $A1/ $1.1788 = $A0.84832. $1 Brunei = $A 1/ 1.1685 = $A0.855798 so the $Brunei is worth 0.855798 - 0.84832 = 0.007478 more.

(f) 100 vatu
= $A1.1833 (84.51)

$A1.1833
= 1.098 SF (.9279)

( SF 1
= 91.07 (cross rate)
g. The most valuable:
Maltese lire = $1/0.2469 = $4.05 

       The least valuable:        Japanese yen   = $1/83.47 = $.01198  
h. China. The currency is controlled.

3. (a)
¥82.5 per $. The yen is selling at a discount because it’s less expensive in the forward market (¥82.5 per $Forward; ¥83.47 per $Spot).

(b) 0.94 per SF. The dollar is selling at a premium because it’s more expensive in the forward market (SF1.064 per $Forward; SF1.078 per $Spot).

(c) The value of the dollar will fall relative to the yen because the dollar is worth more today than it will be in the future. It will rise relative to the SF because it is worth more in the future than it is today.

10. RA = 0.5%; RUK = 0.4%

S0 = 0.5; F1 = 0.52

$5m(1.005)3 = $5.07538m

£2.5m(1.004)3/0.52 = $4.865616m

Invest in Australia.

13. S0 = 1.156 ; RA = 6% (= 3% per 180 days, ignoring compounding)

F1 = 1.206; RC = 7% (= 3.5% per 180 days, ignoring compounding)

(b) Yes, there is arbitrage. The forward premium is too large. Borrow $Can1 for 180 days at 7%, convert to Australian dollars, invest at 6%, forward contract to convert back. Profit per $ per 180 days is:

        $Can1 × (1/1.156) × 1.04 × 1.206 – $Can1 × 1.035 = $Can0.04998

(c) F1 = 1.156 (1 + 0.035 – 0.03) = 1.16178

15.
  In one year:     E[S1] = 32(1 + (0.12 – 0.06)) = 33.92

 In two years:   E[S2] = 32(1 + (0.12 – 0.06))2 = 35.9552

 IRP is the principle.

Chapter 23 
5. Part A 

(a)
Residual value = Book value
Calculation of interest deductions with borrowing

Repayment = $50 000/2.6243 = $19 053
	Repayment schedule

	Year
	Principal O/S (beginning)
	Interest 7%
	Amount
	Repayment (end)
	Principal 0/S

	1
	50 000
	3 500
	53 500
	19 053
	34 447

	2
	34 447
	2 411
	36 858
	19 053
	17 805

	3
	17 805
	1 248
	19 053
	19 053
	Nil


Book value at the end of year three = 50 000 – (15 000 + 10 500 + 7 350)






    = $17 150 = Residual value
 Lease premium
= [$50 000 – $17 150(1.07)–3]/2.6243




= $13 718

Opportunity cost of leasing
= ($13 718 × 2.6243 + $17 150 × (1.07)–3 – 






      $50 000 






= zero

Tax saving lease


= 0.30 × $13 718 × 2.6243






= $10 800.

	Tax savings borrowing

	Year
	Depreciation deduction
	Interest deduction
	Total deductions
	Discount factor
	Present value

	1
	15 000
	3 500
	18 500
	0.9346
	17 290

	2
	10 500
	2 411
	12 911
	0.8734
	11 276

	3
	7 350
	1 248
	8 598
	0.8163
	7 019

	
	
	
	
	Total
	$35 585

	
	
	
	
	Tax saving
	$10 676


               NAL = $10 800 – $10 676 – 0 = 124

               Decision: The lease is preferred as the tax saving is greater than that provided by                debt, that is NAL > zero.

Note that the loss on salvage ($7150 – $10 000) has been ignored because it is    common to both alternatives.

(b) Residual value 
= $12 000 

            Lease premiums 
= [$50 000 – $12 000(1.07)–3]/2.6243 

                                   = $15 320

     Opportunity cost of leasing 
= ($15 320 × 2.6243 + $12 000 (1.07) –3) – 

                      $50 000
=  zero

Tax saving leasing

Loss on salvage
= Residual value – salvage value




= $12 000 – $10 000 




= $2 000

Tax saving
= 0.30(($15 320 × 2.6243) + 2 000 (1.07)–3)




= $12 551

Tax saving borrowing

Loss on salvage 
= Book value – trade-in value




= $17 150 – $10 000 




= ($7 150)
Tax saving
= $10 676 from (a) + 0.30 × $7 150(1.07)–3 




= $12 427
Decision: Lease ( NAL > zero. Tax saving lease ($12 551) > tax saving debt  ($12 427).

(c) Residual value = zero

  Lease premium = $50 000/2.6243 




    = $19 053

  Gain on sale
= Trade-in value – residual value




= $10 000 – 0 




= $10 000

  
Tax saving lease = 0.30[($19 053 × 2.6243) – 10 000(1.07)–3]




= $12 551
  Tax saving borrowing = $12 427 (from (b))
  Decision: Lease ( NAL > zero.

        NB: changing the residual does not change the NAL. It is $124 in all cases.
Part B

The opportunity cost of leasing an asset is borrowing to purchase the asset; therefore the correct discount rate is the market rate at which funds can be borrowed for the asset. The bank overdraft rate reflects other characteristics of the firm such as its profitability and asset backing  and it is not related to borrowing for a specific asset. It reflects borrowing to the firm with its present assets and liabilities.

7. (a)
Present value of the lease premiums:

PV of lease premium × tax rate 
= tax saving leasing.

X ( 0.39
 



= $9 151.74

( X 





= $23 466

(b)
To calculate opportunity cost the lease premium needs to be known. When the residual value changes the lease premium will also change. The interest rate charged by the lessor needs to be known in order to calculate the lease premium.

$23 466

= a × PVIFA(12% ,4)

$23 466

= a × 3.0373

( a


= $7 726 




= Lease premium.

( $20 000

= $7 726 × PVIFA(r%,4)

PVIFA(r%,4)
= 2.5887

from tables r = 20%, rL = 20%, rB = 12%

(i)
Residual value
= zero


Opportunity cost
= PV of lease premiums – Borrowing outlay





= 23 466 – 20 000





= $3466


Residual value

= $2500


( Debt

= $17 500


Residual value

= $2500


Lease base

= $17 500/PVIFA(20%,4)





= 17 500/2.5887 
=  $6760


+ Interest on residual value




= 0.20 × 2500 


=  $500


Lease premium



$7260

(ii)
(Opportunity cost of leasing


= [7260 × PVIFA(12%,4) + 2500 × (1.12)–4] – $20 000


= [22 051 + 1,589] – 20 000


= 3640

(iii) Residual value 
= 
$4802


( Debt

= 
$15 198


Residual value 
= 
$4802


Lease base

= $15 198/PVIFA(20%,4)

                         

= 15 198/2.5887 = 
$5871


+ Interest on residual value




            = 0.20 × 4802   =$   960


Lease premium 

$6831
(
Opportunity cost of leasing


= [6831 × PVIFA(12%,4) + 4802 × (1.12)–4] – $20 000


= [20 748 + 3052] – 20 000


= $3800
(iv)Residual value 
= 
$6000


( Debt

= 
$14 000


Residual value 
= 
$6000


Lease base = $14 000/PVIFA(20%,4)



      = 14 000/2.5887 = $5408


+ Interest on residual value




= 0.20 × 6000 
=
$1200


Lease premium


$6608


( Opportunity cost of leasing


= [6608 × PVIFA(12%,4) + 6000 × (1.12)–4] – $20 000


= [20 070 + 3813] – 20 000)


= $3883

The opportunity cost of leasing is positive because the cost of leasing (20%) is greater than the cost of borrowing (12%). As the residual value goes up, the opportunity cost increases because the interest charge for the delayed residual value payment in the lease premium is 20%, whereas the calculation of the opportunity cost brings it into the lease as if the rate was the cost of borrowing (i.e. 12%).

(c)

	Cost
	$20 000

	Depreciation Yr 1 30%
	6 000

	Depreciated value Yr 1
	14 000

	Depreciation Yr 2 30%
	4 200

	Depreciated value Yr 2
	9 800

	Depreciation Yr 3 30%
	2 940

	Depreciated value Yr 3
	6 860

	Depreciation Yr 3 30%
	2 058

	Depreciated value Yr 4
	4 802

	Salvage value
	4 000

	Loss on salvage
	802


Debt tax saving:

Tax saving ( Depreciation + Interest

= $6693

Tax saving ( Loss on salvage

0.39 × $802 × (1.12)–4



= $199

Tax saving ( borrowing


            = $6892

(i)
Residual value = 0


Salvage value – residual value

= gain


$4000 – 0




= $4000


Tax payment ( gain


= 0.39 × ($4000) × (1.12)–4 


= ($991.00)


Tax saving ( lease premiums


= (0.39 × 7727 × PVIFA(12%,4)) 

= $9151.74


Total tax savings



= $8160.74


NAL
= Difference in tax subsidies
 – Opportunity cost of leasing


( NAL
= [$8160.74 – $6892] – $3466




= ($2,197) ( no lease             

(ii)
Residual value
= $2500


Salvage value – residual value

= gain


$4000 – 2500




= $1500


Tax payment ( gain


= 0.39 × ($1500) × (1.12)–4 


= ($372)


Tax saving ( lease premiums


= [0.39 × $7260 × PVIFA(12%,4)] 

= $600


Total tax savings



    $8228


NAL
= Difference in tax subsidies
 – Opportunity cost of leasing
(NAL 
= [$8228 – $6892] – $3640



= ($2304) ( no lease.

(iii)
Residual value 



= $4802


Residual value – salvage value

= loss


$4802 – 4000 




= $802


This is the same as borrowing to purchase so it can be ignored.


Tax saving ( lease premiums


= [0.39 × $6831 × PVIFA(12%,4)] 

= $8092


NAL 
= [$8092 – $6693] – $3800



= ($2401) ( no lease.

If tax effect of salvage is included:

Tax saving ( Loss on salvage


= 0.39 × $802 × (1.12)–4


= $199

Tax saving ( lease premiums


= [0.39 × $6831 × PVIFA(12%,4)]

= $8092

Total tax savings




   $8291

(
NAL = ($8291 – $6892) – $3800 = ($2401) (no lease.

(iv)
Residual value 




= $6000


Residual value – salvage value
 

= loss


$6000 – 4000





= $2000


Tax saving ( loss



= 0.39 × $2000 × (1.12)–4


= $496


Tax saving ( lease premiums



= 0.39 × $6608 × PVIFA(12%,4)

= $7827


Total tax savings




= $8323

(
NAL = ($8323 – $6892) – $3883 = ($2452) (no lease.
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