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Chapter 3: Present Value

Answers to End of Chapter Questions

3-1. An individual wants to know time value of money techniques in order to compare investments.  Which is better – stocks, bonds, preferred stock, real estate, etc.?  A corporate manager uses time value of money to make the accept/reject decision for the firm’s projects.  An example of where time value of money might not be used is if a company is required (for environmental or safety reasons) to take on a specified project.  Then time value of money would not matter, since the company would have to make the investment to comply with government rules.

3-2. Maximizing profits might not be the same as maximizing shareholder wealth.  Profits are an accounting number and can be manipulated.  Usually there is a high correlation between profits and cash flows, but this does not necessarily have to be the case.

3-3. If there is no interest rate, or 0% interest, then time value of money would not matter.  As the interest rate rises above 0%, future value increases and present value decreases.

3-4. If interest rates fell in later periods, the future value of an annuity would decline.  Here you would have to make individual calculations using a changing interest rate rather than using the factor formula.

3-5. The present value of a cash flow stream decreases when the interest rate increases.  If interest rates increase, the future cash flows are worth less and you would be willing to pay less for the investment.

3-6. As the number of periods increases, the present value increases.  You are receiving more payments and adding to present value.  An annuity lasts for a finite number of years, while a perpetuity last forever.  There is no future value for a perpetuity because infinity is not a specified time into the future.

3-7. For a loan, if interest rates are higher, the loan payment and interest paid will be higher, even though the principal amount is the same.  A higher down payments means lower periodic payments.  A shorter time period results in higher loan payments.  Prepayment means total interest on the loan will be lower.

Solutions to End of Chapter Problems

3-1.

Future Value:  FVn = PV x (1 + r)n or FVn = PV x (FVFr%,n)


a.
1.
FV3  =  PV x (1.07)3



b.
1.
Interest earned  =   FV3 – PV




FV3  =  $1,500 x (1.225)




Interest earned  =   $1,837.57




FV3  =  $1,837.57









  - $1,500.00

















    $   337.57



2.
FV6  =  PV x (1.07)6




2.
Interest earned  =   FV6 – FV3



FV6  =  $1,500 x (1.501)




Interest earned  =   $2,251.10




FV6  =  $2,251.10









  - $1,837.57

















    $   413.53



3.
FV9  =  PV x (1.07)9




3.
Interest earned  =   FV9 – FV6



FV9  =  $1,500 x (1.838)




Interest earned  =   $2,757.69




FV9  =  $2,757.69









  - $2,251.10

















    $   506.59

c.
The fact that the longer the investment period the larger the total amount of interest collected is not unexpected and is due to the greater length of time that the principal sum of $1,500 is invested.  The most significant point is that the incremental interest earned per 3 year period increases with each subsequent 3 year period.  The total interest for the first 3 years is $337.57, however, for the second 3 years (from year 3 to 6) the additional interest earned is $413.93. For the third 3 year period the incremental interest is $506.19.  This increasing change in interest earned is due to compounding, the earning of interest on pervious interest earned.  The greater the previous interest earned the greater the impact of compounding.

3-2.

Present Value:  PV = FVn x 
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or  FVn x (PVFr%, n)



PV  =  $100 x (1.08)-6



PV  =  $100 x (.6302)



PV  =  $63.02
3-3.


a.
1.
PV  =  $1,000,000 x (1.06)-10

2.
PV  =  $1,000,000 x (1.09)-10




PV  =  $1,000,000 x (.558395)


PV  =  $1,000,000 x (.422411)




PV  =  $558,395





PV  =  $422,411
3.
PV  =  $1,000,000 x (1.12)-10



PV  =  $1,000,000 x (.321973)




PV  =  $321,973
b.
1.
PV  =  $1,000,000 x (1.06)-15

2.
PV  =  $1,000,000 x (1.09)-15



PV  =  $1,000,000 x (.417265)


PV  =  $1,000,000 x (.274538)




PV  =  $417,265





PV  =  $274,538


3.
PV  =  $1,000,000 x (1.12)-15

PV  =  $1,000,000 x (.182696)




PV  =  $182,696
c.
As the rate of return increases the present value becomes smaller.  This decrease is due to the higher opportunity cost associated with the higher rate.  Also, the longer the time until the lottery payment is collected the lower the present value due to the greater time over which the opportunity cost applies.  In other words, the higher the rate of return and the longer the time until the money is received the smaller will be the present value of a future payment. 

3-4.


a.
Investment #1:  Future Value Factor = (1.05)5 x (1.10)5 x (1.20)5
=
5.115



Investment #2:  Future Value Factor = (1.10)10 x (1.15)5 
=
5.217



Investment #3:  Future Value Factor = (1.12)15
=
5.474



Investment #3 has the highest future value.


b.
Investment #1:  Future Value Factor = (1.05)5 x (1.10)5 x (1.20)10 
=
12.727



Investment #2:  Future Value Factor = (1.10)10 x (1.15)10
=
10.493



Investment #3:  Future Value Factor = (1.12)20
=
9.646



Investment #1 has the highest future value.


c.
Investment #1:  Future Value Factor  =  (1.05)5 x (1.10)5 x (1.20)20
=
78.802



Investment #2:  Future Value Factor  =  (1.10)10 x (1.15)20 
=
42.451



Investment #3:  Future Value Factor  =  (1.12)30
=
29.959



Investment #1 has the highest future value.

3-5.


a.
Robert can’t pay for the trip in this case. Robert’s first payment earns interest for six years, his second payment earns interest for 5 years, and so on.  The future value of this annuity due at the end of year 7 is $2,500 x {[(1.08)6 – 1] ( .08} x (1.08) which equals $19,807.01, well below the $25,000 Robert needs.


b.
If Robert increases the annual contribution to $3,150, the future value at the end of year 7 is $3,150 x {[(1.08)6 – 1] ( .08} x (1.08) which equals $24,956.83, about enough to pay for his trip.

3-6.

FV on original retirement date if early retirement is chosen:



$500,000 x (1.10)5  =  $805,255


FV on retirement date if early retirement is not chosen:



$150,000 x (1.10)4  =  $219,615



  150,000 x (1.10)3  =    199,650



  125,000 x (1.10)2  =    151,250



  125,000 x (1.10)1  =    137,500



  100,000 x (1.10)0  =    100,000




                       $808,015

Robert Williams should not retire early because the future value of his cash flows at the end of five years is about $3,000 greater for the planned retirement date than for selling his practice and retiring now.

3-7.

a.
Lump sum


FV5  =  PV x (1.07)5

FV5 =  $24,000 x (1.403)


FV5 =  $33,661

b.
Mixed stream

	Beginning of Year
	Number of Years (t)
	FV = CFt x (1 + .07)t
	
	Future Value

	1
	5
	$ 2,000 x 1.403
	=
	$  2,805.10

	2
	4
	$ 4,000 x 1.311
	=
	$  5,243.18

	3
	3
	$ 6,000 x 1.225
	=
	$  7,350.26

	4
	2
	$ 8,000 x 1.145
	=
	$  9,159.20

	5
	1
	$10,000 x 1.070
	=
	$10,700.00

	
	
	Total
	=
	$35,257.74



c.
Gina should select the stream of payments rather than the upfront $24,000.

d.
Lump sum


FV5  =  PV x (1.10)5

FV5 =  $24,000 x (1.611)


FV5 =  $38,652.24

Mixed stream

	Beginning of Year
	Number of Years (t)
	FV = CFt x (1 + .10)t
	
	Future Value

	1
	5
	$  2,000 x 1.611
	=
	$  3,221.02

	2
	4
	$  4,000 x 1.464
	=
	$  5,856.40

	3
	3
	$  6,000 x 1.331
	=
	$  7,986.00

	4
	2
	$  8,000 x 1.210
	=
	$  9,680.00

	5
	1
	$10,000 x 1.100
	=
	$11,000.00

	
	
	Total
	=
	$37,743.42


Note that although the future sums of each alternative are larger at 10% than at 7%, at the 10% rate the upfront payment results in greater future value at the end of year 5 than does the mixed stream. Therefore the upfront lump-sum payment would be preferred. This conclusion differs from that in part c primarily due to the different patterns of cash flow associated with the lump-sum and mixed stream payment alternatives.

3-8.

a. FVA10  =  $1,000 x



    =  $17,549
b. $17,549 x (1.12)1 = $19,655


c. FVA10 (annuity due) = $1,000 x



      x (1.12)  =  $19,655
d. The answers to parts b and c are identical, implying that the future value of annuity due is simply the future value of an ordinary annuity plus an additional year of interest at the specified rate.

3-9.

Kim’s future retirement account at age 67 (r = .12/12 = .01; n = 37yrs x 12mos/yr = 444 mos):




FV37  =  $1,000 x 



  =  $8,192,586
Chris’ future retirement account at age 67 (r= .12/12 = .01; n = 27yrs x 12mos/yr = 324mos):


FV37  =  $2,000 x 



  =  $4,825,220
Clearly Kim will have far more money at retirement ($8,192,586) than Chris ($4,825,220).

3-10.

	a.
	Cash Flow Stream
	Year (t)
	CFt
	x
	(1 + .15)-t
	=
	Present Value

	
	A
	1
	$50,000
	x
	.869565
	=
	$  43,479

	
	
	2
	40,000
	x
	.756144
	=
	30,246

	
	
	3
	30,000
	x
	.657516
	=
	19,725

	
	
	4
	20,000
	x
	.571753
	=
	11,435

	
	
	5
	10,000
	x
	.497177
	=
	4,972

	
	
	
	
	
	Total
	=
	$109,857

	
	
	
	
	
	
	
	

	
	Cash Flow Stream
	Year (t)
	CFt
	x
	(1 + .15)-t
	=
	Present Value

	
	B
	1
	$10,000
	x
	.869565
	=
	$  8,696

	
	
	2
	20,000
	x
	.756144
	=
	15,123

	
	
	3
	30,000
	x
	.657516
	=
	19,725

	
	
	4
	40,000
	x
	.571753
	=
	22,870

	
	
	5
	50,000
	x
	.497177
	=
	24,859

	
	
	
	
	
	Total
	=
	$91,273


b. Cash flow stream A has a higher present value ($109,857) than cash flow stream B ($91,273) because cash flow stream A has larger cash flows in the early years when their present value is greater, while the smaller cash flows are received further in the future. Although both cash flow streams total $150,000 on an undiscounted basis, the large early-year cash flows of stream A result in its higher present value. 

3-11.

	a.
	End of year (t)
	Budget Shortfall
	x
	(1 + .08)-t
	=
	Present Value

	
	1
	$   5,000
	x
	.925926
	=
	$     4,630

	
	2
	4,000
	x
	.857339
	=
	3,429

	
	3
	6,000
	x
	.793832
	=
	4,763

	
	4
	10,000
	x
	.735030
	=
	7,350

	
	5
	3,000
	x
	.680583
	=
	2,042

	
	
	
	
	
	
	$   22,214


An initial deposit of $22,214 would be needed to fund the shortfall for the pattern shown in the table.

b.
An increase in the earnings rate would reduce the amount calculated in part a.

3-12.
PV of owner-financed sale:

	End of Year (t)
	Cash Flow
	x
	(1+.08)-t
	=
	Present Value

	0
	$200,000
	x
	1.000000
	=
	$   200,000

	1
	200,000
	x
	.925926
	=
	185,186

	2
	200,000
	x
	.857339
	=
	171,468

	3
	200,000
	x
	.793832
	=
	158,766

	4
	200,000
	x
	.735030
	=
	147,006

	5
	300,000
	x
	.680583
	=
	204,175

	
	
	
	
	
	$1,066,601


Ruth should take the second offer for the series of payments because it has a higher present value than the $1,000,000 payment today. She will effectively earn $66,601 more from the sale by taking the offer with the payment schedule.

3-13.a.
Amount required today with annual compounding (rate = .06; # periods = 1 x n)


$20,000
x 
(1.06)-18
=
$  7,007


25,000
x
(1.06)-19
=
8,263


30,000
x
(1.06)-20
=
9,354


40,000
x
(1.06)-21
=
  11,766



Total
=
$36,390
b.
Amount required today with quarterly compounding (rate = .06/4 = .015; # periods = 4 x n)


$20,000
x
(1.015)-72
=
$  6,847


25,000
x
(1.015)-76
=
8,063


30,000
x
(1.015)-80
=
9,117


40,000
x
(1.015)-84
=
  11,453




Total
=
$35,480
c.
Amount required today with monthly compounding (rate = .06/12 = .005; # periods = 12 x n):


$20,000
x
(1.005)-216
=
$  6,810


25,000
x
(1.005)-228
=
8,018


30,000
x
(1.005)-240
=
9,063


40,000
x
(1.005)-252
=
  11,382



Total
=
$35,273
3-14.
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a.
PVA25  =   ($40,000 / 0.05) x [1 – (1 + .05)-25 ]


PVA25  =   $800,000 x .704697



PVA25  =   $563,758
At 5%, taking the award as an annuity is better because its present value of $563,578 is larger than the $500,000 lump-sum amount.


b.
PVA25  =   ($40,000 / 0.07) x [ 1 – (1 + .07)-25 ]

PVA25  =   $571,429 x .815751

PVA25  =   $466,143
At 7%, taking the award as a lump sum is better because the present value of the annuity of $466,143 is less than the $500,000 lump-sum payment.


c.
Because the annuity is worth more than the lump sum at 5% and less at 7%, try 6%:

PV25  =  ($40,000/0.06) x [1 – (1 + .06)-25]

PV25  =  $666,667 x .767001

PV25  =  $511,334
The rate at which you would be indifferent is greater than 6%; about 6.25% using interpolation.  Calculator solution is 6.24%.

3-15.

a.
PV = $250 x (1.10)-1  = $227.27
b.
PV = $250 x 
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= $947.70
c.
PV = $250 x 
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= $1,536.14
d.
PV = $250 x 
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= $2,499.82
e. PV = 
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f. As the number of periods in an annuity increases (as we move from part b to part d) and approaches infinity, the value of the annuity approaches the value of a perpetuity (part e). 

3-16.


a.
Year
Cash Flow
 Present Value


   1

  $10,000

$  9,259



   2

    10,000

    8,573



   3

    10,000

    7,938



   4

    12,000

    8,820



   5

    12,000

    8,167



   6

    12,000

    7,562



   7

    12,000

    7,002



   8

    15,000

    8,104



   9

    15,000

    7,504



 10

    15,000

    6,948




     Total

$79,877

b.



PV = 
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PV = $25,771 + $31,551 + $22,556



PV = $79,878

c.
For a long series of cash flows with embedded annuities it is more efficient to calculate and sum the present values of the separate annuities as in part b. This kind of problem can also be solved using the cash flow keys of a financial calculator.

3-17.
PV of deferred annuity* = $5,000,000 x 


       x (1.10)-4 = $8,492,767

3-18.
PV of Landon entering the draft:

	Signing bonus
	
	
	
	
	
	
	=
	$  1,000,000

	Initial contract
	=
	$3,000,000
	x
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	=
	11,372,360

	Subsequent contract
	=
	$5,000,000
	x
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	x
	(1.10)-5
	=
	15,114,525

	
	
	
	
	
	
	PV
	=
	$27,486,885


PV of Landon playing out his eligibility:

	Signing bonus
	=
	$2,000,000
	x
	(1.10)-2
	
	
	=
	$  1,652,893

	Initial contract
	=
	$5,000,000
	x
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	x
	(1.10)-2
	=
	15,664,408

	Subsequent contract
	=
	$6,000,000
	x
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	x
	(1.10)-7
	=
	11,671,638

	
	
	
	
	
	
	PV
	=
	$28,988,939


Since the PV of playing out his eligibility and then entering the draft is higher, Landon should stay in college.


3-19.
PV of ticket sales =



   = $20,000


Breakeven selling price = $100,000 – $20,000 = $80,000*
3-20.
Internet exercise

3-21.a.
(1)
FV10 = $2,000 x (1.08)10
(2)
FV10 = $2,000 x (1.04)20



FV10 = $2,000 x (2.159)

FV10 = $2,000 x (2.191)



FV10 = $4,318

FV10 = $4,382

(3)
FV10 = $2,000 x (1.00022)3600
(4)
FV10 = $2,000 x e.8


FV10 = $2,000 x (2.2253)

FV10 = $2,000 x (2.2255)



FV10 = $4,451

FV10 = $4,451

b.
(1)
EAR = (1 + .08/1)1 –1
(2)
EAR = (1 + .08/2)2 – 1



EAR = (1 + .08)1 - 1 

EAR = (1 + .04)2 – 1



EAR = (1.08) – 1

EAR = (1.0816) – 1



EAR = .08 = 8%

EAR = .0816 = 8.16%


(3)
EAR = (1 + .08/360)360 – 1
(4)
EAR  = (ek – 1)




EAR = (1 + .00022)360 – 1

EAR = (e.08 – 1)




EAR = (1.0833) – 1

EAR = (1.0833 – 1)




EAR = .0833 = 8.33%

EAR = .0833 = 8.33%
c.
The IRA account balance at the end of 10 years will be $133 ($4,451 – $4,318) larger with continuous rather than annual compounding.

d.
The more frequently interest is compounded at a given nominal annual rate, the greater the future value and the higher the effective annual rate, EAR.

3-22.

	
a.
	Nominal Rate
	Compounding
	Effective Annual Rate

	
	6.10%
	Annual
	6.10%

	
	5.90%
	Semiannual
	
[image: image14.wmf]%

99

.

5

1

2

59

.

0

1

2

=

-

÷

ø

ö

ç

è

æ

+



	
	5.85%
	Monthly
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The annual-compounded rate of 6.10% is also the highest effective rate.

b.
He would prefer the monthly compounding case because it offers a slightly higher effective annual rate of interest.

3-23.


a.
Compounding Frequency:  FVn  =  PV x (1 + r)n

A.
FV5 = $2,500 x (1.03)10
B.
FV3 = $50,000 x (1.02)18

FV5 = $2,500 x (1.344)

FV3 = $50,000 x (1.428)


FV5 = $3,360

FV3 = $71,412
C.
FV10 = $1,000 x (1.05)10
D.
FV6 = $20,000 x (1.04)24


FV10 = $1,000 x (1.629)

FV6 = $20,000 x (2.563)


FV10 = $1,629

FV6 = $51,266
b.
Effective Annual Rate: EAR = 
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A.
EAR = (1 + .06/2)2 – 1
B.
EAR = (1 + .12/6)6

EAR = (1 + .03)2 – 1

EAR = (1 + .02)6 – 1


EAR = (1.061) – 1

EAR = (1.126) – 1


EAR = .061 = 6.1%

EAR = .126 = 12.6%
C.
EAR = (1 + .05/1)1 – 1
D.
EAR = (1 + .16/4)4 – 1


EAR = (1 + .05)1 – 1

EAR = (1  + .04)4 – 1


EAR = (1.05) – 1

EAR = (1.170) – 1

EAR = .05 = 5%

EAR = .17 = 17%

c.
The effective rates of interest rise with increasing compounding frequency.

3-24.a.
Effective rate = nominal rate = 8%


FVA10 = $5,000 x 
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b.
Effective rate = (1 + 
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FVA10 = $5,000 x 
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 = $73,264


c.
Effective rate = (1 + 
    )12 – 1  = 8.30%



FVA = $5,000 x 


      = $73,47

3-25.
PV of debt obligation = $10,000,000 x (1.005)-24 = $8,871,857



Funds remaining for stock repurchase = $25,000,000 – $8,871,857 = $16,128,143

3-26.


a.
PV = $20,000 x (1.01)-12 + $20,000 x (1.01)-24 + $20,000 x (1.01)-36  = $47,479


b.
Effective rate = (1 + 
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PV = $20,000 x (1.1268)-1 + $20,000 x (1.1268)-2 + $20,000 x (1.1268)-3



= $47,481 (rounding)



c.
PVA3 = $20,000 x 



    =  $47,481 (rounding)

3-27.


a.
PMT  =  FVA42 (





b.
FVA42  =  PMT x


PMT  =   $220,000 ( (304.244)



FVA42  =  $600 x (304.244)



PMT  =   $723.10






FVA42  =  $182,546.40
3-28.
Present Value of Future Liability*
=
Present Value of Funding Annuity
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$23,191.13 = 3.99271 x Funding annuity



Funding annuity = $5,808.37
3-29.
Present Value of Future Liabilities = Present Value of Required Funding Annuity

(rate = .06/12 = .005; # periods = 12 x n)
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$4,986,750 = Annuity x 22.5629 + 1,000,000

$3,986,750 = Annuity x 22.5629

Annuity = $176,695
3-30.a.
Amount needed at Spencer’s 13th birthday (in 10 years):

= $10,000 x (1.08)-5 + $11,000 x (1.08)-6 + $12,000 x (1.908)-7 + $15,000 x (1.08)-8
= $6,805.83 + $6,931.87 + $7,001.88 + $8,104.03 = $28,843.61

Funding payment x 
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Funding payment x 14.486562 = $28,843.61


Funding payment = 
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$28,843.61

= $1,991.06
b.

	End of Spencer’s Birthday Year
	Deposit (Withdrawal)
	Beginning

Balance
	Ending Balance

(Begin Balance x 1.08)

	4
	$1,991.06
	$1,991.06
	$2,150.34

	5
	1,991.06
	4,141.40
	4,472.72

	6
	1,991.06
	6,463.78
	6,980.88

	7
	1,991.06
	8,971.94
	9,689.69

	8
	1,991.06
	11,680.75
	12,615.21

	9
	1,991.06
	14,606.27
	15,774.78

	10
	1,991.06
	17,765.84
	19,187.10

	11
	1,991.06
	21,178.16
	22,872.42

	12
	1,991.06
	24,863.48
	26,852.56

	13
	1,991.06
	28,843.62
	31,151.11

	14
	0
	31,151.11
	33,643.20

	15
	0
	33,643.20
	36,334.65

	16
	0
	36,334.65
	39,241.43

	17
	0
	39,241.43
	42,380.74

	18
	(10,000)
	32,380.74
	34,971.20

	19
	(11,000)
	23,971.20
	25,888.90

	20
	(12,000)
	13,888.90
	15,000.00

	21
	(15,000)
	0
	0


Nothing remains in the account after the $15,000 withdrawal is made on Spencer’s 21st birthday.

3-31.


a.
PMT  =  $15,000 ÷ 


PMT  =  $15,000 ÷ 2.321632


PMT  =  $6,460.97
b.

	End of Year
	Loan

Payment
	Beginning of

Year Principal
	Payment
	End of Year

Principal

	
	
	
	Interest
	Principal
	

	1
	$6,460.97
	$15,000.00
	$2,100.00
	$4,360.97
	$10,639.03

	2
	$6,460.97
	10,639.03
	1,489.46
	4,971.51
	5,667.52

	3
	$6,460.97
	5,667.52
	793.45
	5,667.52
	0.00


c.
Through annual end-of-year payments, the principal balance of the loan is declining, causing less interest to be accrued on the outstanding balance in each subsequent year. 

3-32.

a.
Required Payment:



PMT =
  =
= $2,016.47

	Amortization Schedule

	Period
	Beginning Balance
	Payment
	Interest

(.03 x Principal)
	Principal
	Prepay
	Ending

Balance

	1
	$30,000.00
	$2,016.47
	$900.00
	$1,116.47
	$3,983.53
	$24,900.00

	2
	24,900.00
	2,016.47
	747.00
	1,269.47
	3,983.53
	19,647.00

	3
	19,647.00
	2,016.47
	589.41
	1,427.06
	3,983.53
	14,236.41

	4
	14,236.41
	2,016.47
	427.09
	1,589.38
	3,983.53
	8,663.50

	5
	8,663.50
	2,016.47
	259.91
	1,756.56
	3,983.53
	2,923.41

	6
	2,923.41
	2,016.47
	       87.70
	1,928.77
	994.64
	0

	
	
	
	$3,011.11
	
	
	


The loan will be paid off in 6 periods or 3 years. 

b.
Total interest cost = $3,011.11
c.
Total interest cost with no prepayments: 20 x $2,016.47 - $30,000 = $10,329.40
3-33.


a.

	Period
	Beginning Balance
	Payment
	Interest
	Principal
	Ending Balance

	1
	$1,000,000.00
	$5,368.22 
	$4,166.67 
	$1,201.55 
	$998,798.45 

	2
	$998,798.45 
	$5,368.22 
	$4,161.66 
	$1,206.56 
	$997,591.89 

	3
	$997,591.89 
	$5,368.22 
	$4,156.63 
	$1,211.58 
	$996,380.31 

	**** Months in between are not shown for practical purposes ****

	358
	$15,971.37 
	$5,368.22 
	$66.55 
	$5,301.67 
	$10,669.70 

	359
	$10,669.70 
	$5,368.22 
	$44.46 
	$5,323.76 
	$5,345.94 

	360
	$5,345.94 
	$5,368.22 
	         $22.27 
	$5,345.94 
	$0.00 

	
	Total
	
	$932,557.84 
	$1,000,000.00 
	


b.

	Period
	Beginning Balance
	Payment
	Interest
	Principal
	Ending Balance

	1
	$1,000,000.00 
	$6,653.02 
	$5,833.33 
	$819.69 
	$999,180.31 

	2
	$999,180.31 
	$6,653.02 
	$5,828.55 
	$824.47 
	$998,355.84 

	3
	$998,355.84 
	$6,653.02 
	$5,823.74 
	$829.28 
	$997,526.55 

	**** Months in between are not shown for practical purposes ****

	358
	$19,728.46 
	$6,653.02 
	$115.08 
	$6,537.94 
	$13,190.52 

	359
	$13,190.52 
	$6,653.02 
	$76.94 
	$6,576.08 
	$6,614.44 

	360
	$6,614.44 
	$6,653.02 
	$38.58 
	$6,614.44 
	$0.00 

	
	Total
	
	$1,395,088.98 
	$1,000,000.00 
	



c.

	Period
	Beginning Balance
	Payment
	Interest
	Principal
	Ending Balance

	1
	$1,000,000.00 
	$7,907.94 
	$4,166.67 
	$3,741.27 
	$996,258.73 

	2
	$996,258.73 
	$7,907.94 
	$4,151.08 
	$3,756.86 
	$992,501.87 

	3
	$992,501.87 
	$7,907.94 
	$4,135.42 
	$3,772.51 
	$988,729.36 

	**** Months in between are not shown for practical purposes ****

	178
	$23,527.47 
	$7,907.94 
	$98.03 
	$7,809.91 
	$15,717.57 

	179
	$15,717.57 
	$7,907.94 
	$65.49 
	$7,842.45 
	$7,875.12 

	180
	$7,875.12 
	$7,907.94 
	$32.81 
	$7,875.12 
	$0.00 

	
	Total
	
	$423,428.53 
	$1,000,000.00 
	


	d.
	Period
	Beginning Balance
	  Payment
	 Interest
	 Principal
	     Prepay
	Ending Balance

	1
	$1,000,000.00
	$5,368.22
	$4,166.67
	$1,201.55
	$250.00
	$998,548.45

	2
	$998,548.45
	$5,368.22
	$4,160.62
	$1,207.60
	$250.00
	$997,090.85

	3
	$997,090.85
	$5,368.22
	$4,154.55
	$1,213.67
	$250.00
	$995,627.18

	**** Months in between are not shown for practical purposes ****

*** With the prepayment of $250.00 per month you’ll have paid the loan in full

by month 326***

	324
	$13,877.39
	$5,368.22
	$57.82
	$5,310.39
	$250.00
	$8,317.00

	325
	$8,317.00
	$5,368.22
	$34.65
	$5,333.56
	$250.00
	$2,733.43

	326
	$2,733.43
	$5,368.22
	$11.39
	$2,733.43
	$0.00
	$0.00

	
	Total
	
	$828,665.10
	$918,750.00
	$81,250.00
	

	
	
	
	Principal + Prepay
	$1,000.000.00
	


	e.
	Period
	Beginning Balance
	Payment
	Interest
	Principal
	Ending Balance

	1
	$125,000.00
	$671.03
	$520.83
	$150.19
	$124,849.81

	2
	$124,849.81
	$671.03
	$520.21
	$150.82
	$124,698.99

	3
	$124,698.99
	$671.03
	$519.58
	$151.45
	$124,547.54

	**** Months in between are not shown for practical purposes ****

	358
	$1,996.42
	$671.03
	$8.32
	$662.71
	$1,333.71

	359
	$1,333.71
	$671.03
	$5.56
	$665.47
	$668.24

	360
	$668.24
	$671.03
	           $2.78
	       $668.24
	$0.00

	
	Total
	
	$116,569.73
	$125,000.00
	


3-34.
Internet exercise

3-35.
Internet exercise

3-36.
Internet exercise

Chapter 3 Appendix

3A-1.
FV = PV x (1 + r)4
a.
2.0 = (1 + r)4
b.
2.0 = (1+ r) 10

(2) ¼  = (1 + r)

(2)1/10 = (1+ r)


1.189207 = 1 +  r

1.071773 = 1 + r


r ≈ 18.92% 

r ≈ 7.18%

c.
3.0 = (1+ r)4 
d.
3.0 = (1+ r)10

(3)1/4 = (1 + r)

(3)1/10 = (1 + r)


1.31607 = 1 + r

1.116123 = 1 + r

r ≈ 31.61%

r = 11.61%

3A-2.
PV = FVn x 
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a.



b.

Case



Case

A
PV
=  FV4 x PVFr%,yrs

A
Same value


$500
=  $800 x PVFr%, 4 yrs

.625
=  PVFr%,4 yrs

12% < r < 13%


Calculator Solution:  12.47%

B
PV
=  FV6 x PVFr%, 6 yrs

B
Same value


$1,500
=  $1,950 x PVFr%, 6 yrs.

.769
=  PVFr%, 6 yrs.

4%<r<5%


Calculator solution:  4.47%

C
PV
=  FV9 x PVFr%,9

C
Same value


$2,500
=  $2,280 x PVFr%, 9 yrs.

1.096
=  PVFr%, 9 yrs.

-2%<r<-1%


Calculator solution:  -1.02%


c.
The growth and the interest rate should be equal, because they represent the same thing. 

3A-3.
FV = PV x (1 + r)n

a.
2.0 = (1.04)n
b.
2.0 = (1.1)n

ln2 = nln1.04

ln2 = nln1.1


0.693= n x 0.392

0.693 = n x 0.0953


n = 17.7 years

n = 7.27 years

c.
2.0 = (1.3)n 
d.
2.0 = (2)n

ln2 = nln1.3 

n = 1 year


0.693 = n x 0.262


n = 2.64 years 

3A-4.

a. =  10%


b.






Net Outflows*


$500,000,000
=
$    45,000,000 x ( 1+ r)-1

+    50,000,000 x (1 + r)-2


+    60,000,000 x (1 + r)-3

+    75,000,000 x (1 + r)-4

+    81,000,000 x (1 + r)-5

+  500,000,000 x (1 + r)-5

Using trial and error techniques or a financial calculator results in a required rate of return of 12% to fund the difference between inflows and outflows over the next five years without depleting the asset base of $500,000,000.

c.
Earning less than 12% will diminish the asset base while earning greater than 12% will grow the asset base. 

3A-5.

a.
Loan A
Loan B
$30,000  =  $3,100 x (PVFA r, 20 yrs.)
$25,000  =  $3,900 x (PVFA r%,10 yrs.)

9.677      =  PVFA r%, 20 yrs.)
6.410      =  PVIFA r%, 10 yrs.
r = 8%
r = 9%

Calculator solution:  8.19%
Calculator solution:  9.03%

Loan C
Loan D
$40,000  =  $4,200 x (PVFA r%, 15 yrs.)
$35,000  =  $4,000 x (PVFAr%, 12 yrs.)

9.524      =  PVFA r%, 15 yrs.
8.75
  =  PVIFA r%, 12 yrs.
r   =  6%
r   =  5%
Calculator solution:  6.30%
Calculator solution:  5.23%

b.
Annuity B gives the highest rate of return at 9% and would be the one selected based upon Jill’s criteria.

3A-6.

a.
Return on Investment # 1:


$ 2,000  = $ 1,000 x (1 + r)5

2.0  = (1 + r )5   


(2.0) 1/5  = 1 + r

1.1487  = 1 + r

r =  14.87%
Return on Investment # 2:


$ 1,000 = $ 300 x 
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Via trial and error or a financial calculator:  r @ 15.24% 


Return on Investment # 3:


$1,000 = $250 x 
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Via trial and error or a financial calculator:  r @ 12.59%  


Thus, Investment # 2 has the highest return. 


b.
Return on Investment # 1:



$4,000  =  $ 1,000 x  (1  + r )5


r = 31.95%
Return on Investment #2:

$1,000 = 600 x 
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r @ 52.80%
Return on Investment # 3:

$1,000 =  $500 x 
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r @ 92.76%
Thus, Investment # 3 has the highest return. 

c.
The annuities have greater sensitivity; their intermediate cash flows are reinvested whereas the lump sum investment does not generate any intermediate cash flows to reinvest. 

3A-7.
Note that all returns were calculated using a financial calculator.

Return on Investment A:

$24,600 = $10,000 x (1 + r )3
r = 35%
Return on Investment B:

$20,000 =  $9,500 x 
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r = 20%
Return on Investment C:

$25,000 = $20,000 x  (1 +r )-1 + $30,000 x (1 + r )-2  - $12,600 x (1 + r )-3
r = 40%
3A-8.
PV of  funding annuity  = PV of college expense annuity


$1,484 x 



  =  $4,000 x 



  x (1.06)-[n –1]


$1,484 x 



 =  $13,860.42 x (1.06)-[n-1]
Via trial and error or a financial calculator, solve for n = 7.92. Thus, your son will turn 18 7.92 years from today and is therefore about 10 years old now. 

3A-9.
Internet exercise

3A-10.
This is like borrowing $80,000 today and then paying back $100,000 in 18 months.  The interest can be solved using the following equation:

	If the patient lives 18 months:
	If the patient lives 36 months:

	$100,000 = $80,000 x (1 + r)1.5
	$100,000 = $80,000 x (1 + r)3

	1.25      = (1 + r)1.5
	1.25      = (1 + r)3

	1.251/1.5 = 1 + r
	1.251/3   = 1 + r

	1.16      = 1 +r
	1.077      = 1 +r

	r = .16 or 16%
	r = .077 or 7.7%




From the point of view of the investor:

	If the patient lives 18 months:
	If the patient lives 36 months:

	$100,000 = $80,500 x (1 + r)1.5
	$100,000 = $80,500 x (1 + r)3

	1.24      = (1 + r)1.5
	1.24     = (1 + r)3

	1.241/1.5 = 1 + r
	1.241/3  = 1 + r

	1.154    = 1 + r
	1.074   = 1 + r

	r = .154 or 15.4%
	r = .074 or 7.4%


[(1.12)10 – 1]�
�
.12�
�






[(1.12)10 – 1]�
�
.12�
�






[(1.01)444 – 1]�
�
.01�
�






[(1.01)324 – 1]�
�
.01�
�






[1-(1.10)-3]�
�
.10�
�






($200 x 10)�
�
.10�
�






.08�
�
12�
�






(1.083)10 – 1�
�
.083�
�






[1 – (1.083) –3]�
�
.1268�
�






[(1 + .08) 42 – 1]�
�
.08�
�






[(1 + .08) 42 – 1]�
�
.08�
�






[(1 – (1.14) -3 ]�
�
.14�
�






$30,000�
�
[(1 – (1 + {.06/2} –2 x 10 ]�
�
.06�
�
2�
�






$30,000�
�
1 – (.03) –20�
�
.03�
�






$50,000,000�
�
$500,000,000�
�






[ 1 – (1.06) –n ]�
�
.06�
�






[ 1 – (1.06) –4 ]�
�
.06�
�






[ 1 – (1.06) –n ]�
�
.06�
�









*	Note the present value of the three deposits is measured at the end of year 4, i.e., four complete years from today.


* 	Note that this value assumes all boxholders will purchase the 10 season tickets at the $200 per ticket cost.





* Assumes the first payment occurs at the end of year 7.





*	Outflows – inflows in each year.
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