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Chapter 5
The Time Value of Money
529

CHAPTER 5

The Time Value of Money
QUESTIONS
1.
What is the relationship between a future value and a present value?  A future value equals a present value plus the interest that can be earned by having ownership of the money; it is the amount that the present value will grow to over some stated period of time.  Conversely, a present value equals the future value minus the interest that comes from ownership of the money; it is today's value of a future amount to be received at some specified time in the future.

2.
Some economists argue that people increase their savings when interest rates rise since they can earn more money.  Suppose you were putting money away with the goal of raising $50,000 in five years.  Would an increase in interest rates increase the amount of money you saved?  No.  With a higher interest rate you could save less and still reach your goal of $50,000 in five years.  More of the $50,000 could now come from your interest, hence less would have to come from your savings.  In this case, where the future value is given, an increase in interest rates always lowers the principal required to reach that goal.  The economists are discussing another scenario in which the future value is not specified.  The evidence is that they are correct in that case, since higher interest rates make the future worth of one's savings grow to a greater amount.

3.
What is the relationship among an annuity, a perpetuity, and a growing cash stream?  All three are patterns of future cash flows for which simplifying time value formulas have been derived.  An annuity is a sequence of equal cash flows for a finite period of time that are equal in three dimensions: amount, direction, and spacing.  A perpetuity is a “perpetual annuity,” an annuity that continues forever; it is still made up of equal (amount, direction, and spacing) cash flows.  A growing cash stream is a perpetuity in which the cash flows are still equal in direction and spacing but no longer equal in amount; instead each cash flow differs from the previous cash flow by a constant ratio, the rate of growth.

4.
If you had the choice of receiving interest compounded annually or monthly, which would you choose?  Why?  Assuming the nominal rate was the same either way, you would probably choose to receive monthly compounding for two reasons.  First, monthly compounding would give you a higher future value at year-end since you would be earning interest on interest throughout the year.  Second, if the monthly interest were credited to your account as it was calculated, you would not have to wait until the end of the year to receive, and potentially withdraw, some of your interest earnings (although, if you did withdraw your interest before the end of the year, you would reduce your balance and hence your future value).

5.
A well-known advertisement by American Express urged travelers returning home to keep their travelers checks rather than cash them in.  The reason given was to have cash in an emergency, but could American Express have had any other reason for encouraging this behavior?  They certainly could.  At any time, American Express is holding over $1 billion from clients who have purchased travelers checks but have not yet used them.  American Express invests this money and earns a sizable income on it.  As long as their clients keep travelers checks outstanding, it is American Express and not the clients that earn interest on this money.

6.
Why do airlines often insist that you pay for your ticket on the date you book your flight rather than the date you actually fly?  One reason is time value of moneySYMBOL 190  \f "Symbol"the earlier the airlines receive the cash, the more valuable it is to them.  A second reason is that airlines follow a practice they call “yield management” in which they try to charge the highest price for every ticket they sell.  By insisting that some customers pay at the time of booking, they can charge more for tickets that do not require immediate payment.

PROBLEMS

SOLUTION  PROBLEM 51

[image: image1.wmf]PV =

15,000

FV =

?

i  =  9%

0

n

Today


For each case:

PV
=
SYMBOL 45 \f "Symbol"15,000
(negative because you invest or "pay" this money)

i
=
9

(a)
n
=
1
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$16,350.00
(b)
n
=
2
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$17,821.50
(c)
n
=
5
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$23,079.36
(d)
n
=
10
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$35,510.46
Note:
the longer you can earn interest, the more you will have.
SOLUTION  PROBLEM 52
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Now


For each case:

PV
=
SYMBOL 45 \f "Symbol"25,000
(an outflow, hence negative)

n
=
5

(a)
i
=
25
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$76,293.95
(b)
i
=
12
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$44,058.54
(c)
i
=
7
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$35,063.79
(d)
i
=
0
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$25,000.SYMBOL 45 \f "Symbol"*
*Note:
that with a zero rate of interest, FV  =  PV!

  Note:
the higher the interest rate, the more you will have.
SOLUTION  PROBLEM 53
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For each case:

FV
=
75,000
(positive, since you will "receive" this)

i
=
6

(a)
n
=
1
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
SYMBOL 45 \f "Symbol"$70,754.72
(b)
n
=
2
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
SYMBOL 45 \f "Symbol"$66,749.73
(c)
n
=
5
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
SYMBOL 45 \f "Symbol"$56,044.36
(d)
n
=
10
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
SYMBOL 45 \f "Symbol"$41,879.61
Note:
the longer you must wait, the less valuable is the $75,000 future value.

Note:
the negative PV indicates you must pay this amount to receive the $75,000 FV.

SOLUTION  PROBLEM 54
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For each case:

FV
=
30,000
(a receipt, so positive)

n
=
7

(a)
i
=
25
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
SYMBOL 45 \f "Symbol"$6,291.46
(b)
i
=
12
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
SYMBOL 45 \f "Symbol"$13,570.48
(c)
i
=
7
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
SYMBOL 45 \f "Symbol"$18,682.49
(d)
i
=
0
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
SYMBOL 45 \f "Symbol"$30,000.SYMBOL 45 \f "Symbol"*
*Note:
with a zero interest rate, PV  =  FV

  Note:
the negative PV indicates you must pay this amount to receive the $30,000 FV.

  Note:
the higher the interest rate you can earn, the less you need to invest to produce $30,000 in 7 years.
SOLUTION  PROBLEM 55

[image: image5.wmf]PV =

25,000

FV =

?

i  = . . . .

0

5

Now


For each case:

PV
=
SYMBOL 45 \f "Symbol"10,000
(negative as you will invest this)

FV
=
  20,000
(positive as you will get this)
(a)
i
=
5
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
14.21 years
(b)
i
=
8
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
9.01 years
(c)
i
=
15
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
4.96 years
(d)
i
=
100
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
1 year
Note:
the higher the interest rate, the faster your money will double.

Note:
the HP-12C calculator rounds n up to the next highest integer.

Note:
at 100% interest, money doubles every year.
SOLUTION  PROBLEM 56
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Now


For each case:

PV
=
SYMBOL 45 \f "Symbol"25,000
(negative since you invest this)

i
=
9

(a)
FV
=
30,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
2.12 years
(b)
FV
=
40,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
5.45 years
(c)
FV
=
75,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
12.75 years
(d)
FV
=
100,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
16.09 years
Note:
the higher the FV, the longer it takes to accumulate it.

Note:
the HP-12C calculator rounds n up to the next highest integer.
SOLUTION  PROBLEM 57
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For each case:

PV
=
SYMBOL 45 \f "Symbol"45,000
(negative SYMBOL 45 \f "Symbol" you invest this)

FV
=
  60,000
(positive SYMBOL 45 \f "Symbol" you get this)
(a)
n
=
3
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
10.06%
(b)
n
=
5
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
5.92%
(c)
n
=
10
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
2.92%
(d)
n
=
20
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
1.45%
Note:
as the time you have increases, the interest rate you require decreases.

SOLUTION  PROBLEM 58
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Now


For each case:

PV
=
SYMBOL 45 \f "Symbol"17,500
(negative since an investment)

n
=
8

(a)
FV
=
20,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
1.68%
(b)
FV
=
25,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
4.56%
(c)
FV
=
35,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
9.05%
(d)
FV
=
50,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
14.02%
Note:
as you aim for a higher FV, you need a higher rate of interest.
SOLUTION  PROBLEM 59
Cash Stream A
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SYMBOL 129 \f "Wingdings"
Method 1 SYMBOL 45 \f "Symbol" calculate the PV of each cash flow, one-by-one, and add up the results:



Enter

Calculate



FV


n


i


PV


 1,000
 1
 8
$     925.93


 2,000
 2
 8
    1,714.68


 3,000
 3
 8
    2,381.50


 4,000
 4
 8
    2,940.12


 5,000
 5
 8
    3,402.92

Total
=
$11,365.15
SYMBOL 130 \f "Wingdings"
Method 2 SYMBOL 45 \f "Symbol" use the cash-flow feature of your calculator:



Enter:
      0 as flow 0



1000 as flow 1



2000 as flow 2



3000 as flow 3



4000 as flow 4



5000 as flow 5



      8 as i



Calculate:  NPV  =  $11,365.14
Cash Stream B
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SYMBOL 129 \f "Wingdings"
Method 1 SYMBOL 45 \f "Symbol" individual calculations



Enter

Calculate



FV


n


i


PV


 4,000
 1
 8
$  3,703.70


 2,000
 2
 8
    1,714.68


 3,000
 3
 8
    2,381.50


 1,000
 4
 8
       735.03


 5,000
 5
 8
    3,402.92

Total
=
$11,937.83
SYMBOL 130 \f "Wingdings"
Method 2 SYMBOL 45 \f "Symbol" cash-flow feature



Enter:
      0 as flow 0



4000 as flow 1



2000 as flow 2



3000 as flow 3



1000 as flow 4



5000 as flow 5



      8 as i



Calculate:  NPV  =  $11,937.82
Cash Stream C
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SYMBOL 129 \f "Wingdings"
Method 1 SYMBOL 45 \f "Symbol" individual calculations



Enter

Calculate



FV


n


i


PV


 5,000
 1
 8
$  4,629.63


 4,000
 2
 8
    3,429.36


 3,000
 3
 8
    2,381.50


 2,000
 4
 8
    1,470.06


 1,000
 5
 8
       680.58

Total
=
$12,591.13
SYMBOL 130 \f "Wingdings"
Method 2 SYMBOL 45 \f "Symbol" cash-flow feature



Enter:
      0 as flow 0



5000 as flow 1



4000 as flow 2



3000 as flow 3



2000 as flow 4



1000 as flow 5



      8 as i



Calculate:  NPV  =  $12,591.12
SOLUTION  PROBLEM 510
First, diagram the problem:
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SYMBOL 129 \f "Wingdings"
Method 1 SYMBOL 45 \f "Symbol" calculate the PV of each cash flow, one-by-one, and add up the results:



Enter

Calculate



FV


n


i


PV


25,000
 1
 6
$  23,584.91


25,000
 2
 6
    22,249.91


25,000
 3
 6
    20,990.48


25,000
 4
 6
    19,802.34


25,000
 5
 6
    18,681.45


15,000
 6
 6
    10,574.41


15,000
 7
 6
      9,975.86


15,000
 8
 6
      9,411.19


15,000
 9
 6
      8,878.48


15,000
10
 6
      8,375.92

NPV
=
$152,524.95
SYMBOL 130 \f "Wingdings"
Method 2 SYMBOL 45 \f "Symbol" use the cash-flow feature of your calculator:



Enter:
         0 as flow 0



25,000 as flow 1, 5 as number of times



15,000 as flow 2, 5 as number of times



         6 as i



Calculate:  NPV  =  $152,524.94
SYMBOL 131 \f "Wingdings"
Other methods SYMBOL 45 \f "Symbol" There are other ways to solve this problem.  One is to notice that there are two annuities here, $25,000 for 5 years and $15,000 for 5 years, and use the PMT function on your calculator.  Each method will give the correct answer if it is applied correctly.

SOLUTION  PROBLEM 511
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FV = ?


For each case:

PMT
=
SYMBOL 45 \f "Symbol"5000
(negative as you give this amount to the bank)

n
=
15


BEG/END
=
END
(end-of-year deposits)
(a)
i
=
6
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$116,379.85
(b)
i
=
10
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$158,862.41
(c)
i
=
12
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$186,398.57
(d)
i
=
15
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$237,902.05
SOLUTION  PROBLEM 512
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FV = ?


For each case:

PMT
=
SYMBOL 45 \f "Symbol"3000
(negative as you give up this amount each year)

i
=
8


BEG/END
=
END
(end-of-year savings)
(a)
n
=
5
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$17,599.80
(b)
n
=
10
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$43,459.69
(c)
n
=
15
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$81,456.34
(d)
n
=
20
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$137,285.89
SOLUTION  PROBLEM 513

If you have just done problem 5–11, you need only reset your BEG/END switch to "BEG" and recalculate:
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For each case:

PMT
=
SYMBOL 45 \f "Symbol"5000
(negative, since you give this)

n
=
15


BEG/END
=
BEG
(beginning-of-year deposits)
(a)
i
=
6
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$123,362.64
(b)
i
=
10
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$174,748.65
(c)
i
=
12
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$208,766.40
(d)
i
=
15
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$273,587.36
Note:
(by comparison to problem 5–11's solutions) how much greater your FV is if you deposit at the beginning of the year and earn one year's additional interest.
SOLUTION  PROBLEM 514

If you have just done problem 5–12, you need only reset your BEG/END switch to "BEG", and recalculate:
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FV = ?

3


For each case:

PMT
=
SYMBOL 45 \f "Symbol"3000
(negative since you give this)

i
=
8


BEG/END
=
BEG
(beginning-of-year deposits)
(a)
n
=
5
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$19,007.79
(b)
n
=
10
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$46,936.46
(c)
n
=
15
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$87,972.85
(d)
n
=
20
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
$148,268.76
Note:
These answers are 8% greater than the comparable answers for problem 5–12, reflecting one year's additional interest on each deposit.
SOLUTION  PROBLEM 515

A loan is a present value.
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1
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3

4

n-3

n-2

n-1

n = ...

. . .

. . .

PV =

50,000

PMT

PMT

PMT

PMT

PMT

PMT

PMT

PMT


For each case:

PV
=
50,000
(positive SYMBOL 45 \f "Symbol" you get this)

i
=
14


BEG/END
=
END
(end-of-year payments)
(a)
n
=
10
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PMT
=
SYMBOL 45 \f "Symbol"$9,585.68
(b)
n
=
15
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PMT
=
SYMBOL 45 \f "Symbol"$8,140.45
(c)
n
=
20
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PMT
=
SYMBOL 45 \f "Symbol"$7,549.30
(d)
n
=
30
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PMT
=
SYMBOL 45 \f "Symbol"$7,140.14
SOLUTION  PROBLEM 516

[image: image18.wmf]0
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1
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4
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7
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9

FV =

50,000

PMT

PMT

PMT

PMT

PMT

PMT

PMT

PMT

5

PMT

10

PMT


For each case:

FV
=
50,000


n
=
10


BEG/END
=
END
("end of each year")
(a)
i
=
3
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PMT
=
SYMBOL 45 \f "Symbol"$4,361.53
(b)
i
=
5
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PMT
=
SYMBOL 45 \f "Symbol"$3,975.23
(c)
i
=
7
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PMT
=
SYMBOL 45 \f "Symbol"$3,618.88
(d)
i
=
9
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PMT
=
SYMBOL 45 \f "Symbol"$3,291.00
SOLUTION  PROBLEM 517

If you have just done problem 5–15, you need only reset your BEG/END switch to "BEG" and recalculate:
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n-1

n = ...

. . .

. . .

PV =

50,000

PMT

PMT

PMT

PMT

PMT

PMT

PMT


For each case:

PV
=
50,000
(positive SYMBOL 45 \f "Symbol" you receive this)

i
=
14


BEG/END
=
BEG
(beginning-of-year payments)
(a)
n
=
10
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PMT
=
SYMBOL 45 \f "Symbol"$8,408.49
(b)
n
=
15
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PMT
=
SYMBOL 45 \f "Symbol"$7,140.74
(c)
n
=
20
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PMT
=
SYMBOL 45 \f "Symbol"$6,622.19
(d)
n
=
30
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PMT
=
SYMBOL 45 \f "Symbol"$6,263.28
SOLUTION  PROBLEM 518

If you have just done problem 5–16, you need only reset your BEG/END switch to "BEG" and recalculate:


[image: image20.wmf]0

Now

1

2

3

4

6

7

8

9

FV =

50,000

PMT

PMT

PMT

PMT

PMT

PMT

PMT

PMT

5

PMT

10

PMT


For each case:

FV
=
50,000


n
=
10


BEG/END
=
BEG
("beginning of each year")
(a)
i
=
3
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PMT
=
SYMBOL 45 \f "Symbol"$4,234.49
(b)
i
=
5
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PMT
=
SYMBOL 45 \f "Symbol"$3,785.93
(c)
i
=
7
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PMT
=
SYMBOL 45 \f "Symbol"$3,382.13
(d)
i
=
9
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PMT
=
SYMBOL 45 \f "Symbol"$3,019.27
SOLUTION  PROBLEM 519
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10

10

10

10
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For each case:

PMT
=
10,000
(positive SYMBOL 45 \f "Symbol" you will get this)

n
=
10


BEG/END
=
END
(end-of-year withdrawals)
(a)
i
=
5
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
SYMBOL 45 \f "Symbol"$77,217.35
(b)
i
=
12
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
SYMBOL 45 \f "Symbol"$56,502.23
(c)
i
=
16
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
SYMBOL 45 \f "Symbol"$48,332.27
(d)
i
=
20
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
SYMBOL 45 \f "Symbol"$41,924.72
SOLUTION  PROBLEM 520

A loan is a present value:


[image: image22.wmf]0

Now

1

2

3

n-3

n-2

n-1

n

. . .

. . .

PV =

?

1500

1500

1500

1500

1500

1500

1500


For each case:

PMT
=
SYMBOL 45 \f "Symbol"1,500
(your payments)

i
=
12


BEG/END
=
END
("end-of-year payments")
(a)
n
=
2
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
$2,535.08
(b)
n
=
5
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
$5,407.16
(c)
n
=
7
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
$6,845.63
(d)
n
=
10
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
$8,475.33
SOLUTION  PROBLEM 521

If you have just done problem 5SYMBOL 45 \f "Symbol"19, you need only reset your BEG/END switch to "BEG" and recalculate:
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6
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10

10

10

10

10

10

10

10

10

10


For each case:

PMT
=
10,000
(positive SYMBOL 45 \f "Symbol" you will get this)

n
=
10


BEG/END
=
BEG
(beginning-of-year withdrawals)
(a)
i
=
5
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
SYMBOL 45 \f "Symbol"$81,078.22
(b)
i
=
12
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
SYMBOL 45 \f "Symbol"$63,282.50
(c)
i
=
16
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
SYMBOL 45 \f "Symbol"$56,065.44
(d)
i
=
20
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
SYMBOL 45 \f "Symbol"$50,309.67
SOLUTION  PROBLEM 522

If you have just done problem 5SYMBOL 45 \f "Symbol"20, you need only reset your calculator to "BEG" and recalculate:


[image: image24.wmf]0

Now

1

2

3

n-3

n-2

n-1

n

. . .

. . .

PV =

?

1500

1500

1500

1500

1500

1500

1500


For each case:

PMT
=
SYMBOL 45 \f "Symbol"1,500
(your payment)

i
=
12


BEG/END
=
BEG
("beginning of each year")
(a)
n
=
2
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
$2,839.29
(b)
n
=
5
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
$6,056.02
(c)
n
=
7
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
$7,667.11
(d)
n
=
10
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
$9,492.37
SOLUTION  PROBLEM 523

[image: image25.wmf]0

Today

1

2

3

n-2

n-1

n = ?

. . .

. . .

PV =

250,000

30,000

30,000

30,000

30,000

30,000

30,000


For each case:

PV
=
SYMBOL 45 \f "Symbol"250,000
(negative SYMBOL 45 \f "Symbol" you will invest this)

PMT
=
30,000
(positive SYMBOL 45 \f "Symbol" you will get this)

BEG/END
=
END
(end-of-year withdrawals)
(a)
i
=
5
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
11.05 years
(b)
i
=
8
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
14.28 years
(c)
i
=
10
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
18.80 years
(d)
i
=
11
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
23.81 years
Note:
The HP-12C calculator will round n up to the next highest integer.
SOLUTION  PROBLEM 524

[image: image26.wmf]0

Now

1

2

n-2

n-1

n

. . .

. . .

2,000,000

PMT

PMT

PMT

PMT

PMT


For each case:

FV
=
2,000,000
(what you plan to get)

i
=
6


BEG/END
=
END
("end of each year")
(a)
PMT
=
SYMBOL 45 \f "Symbol"10,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
44.02 years
(b)
PMT
=
SYMBOL 45 \f "Symbol"20,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
33.40 years
(c)
PMT
=
SYMBOL 45 \f "Symbol"30,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
27.62 years
(d)
PMT
=
SYMBOL 45 \f "Symbol"40,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
23.79 years
Note:
The HP-12C calculator will round n up to the next highest integer.
SOLUTION  PROBLEM 525

If you have just done problem 5SYMBOL 45 \f "Symbol"23, you need only reset your BEG/END switch to "BEG" and recalculate:
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Today

1

2

3

n-2

n-1

n = ?

. . .

. . .

PV =

250,000

30,000

30,000

30,000

30,000

30,000

30,000


For each case:

PV
=
SYMBOL 45 \f "Symbol"250,000
(negative SYMBOL 45 \f "Symbol" you will invest this)

PMT
=
30,000
(positive SYMBOL 45 \f "Symbol" you will get this)

BEG/END
=
BEG

(a)
i
=
5
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
10.36 years
(b)
i
=
8
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
12.48 years
(c)
i
=
10
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
14.87 years
(d)
i
=
11
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
16.75 years
Note:
The HP-12C calculator will round n up to the next highest integer.
SOLUTION  PROBLEM 526

If you have just done problem 5SYMBOL 45 \f "Symbol"24, you need only reset your BEG/END switch to "BEG" and recalculate:


[image: image28.wmf]0

Now

1

2

n-2

n-1

n

. . .

. . .

2,000,000

PMT

PMT

PMT

PMT

PMT


For each case:

FV
=
2,000,000
(your goal)

i
=
6


BEG/END
=
BEG
("beginning of each year")
(a)
PMT
=
SYMBOL 45 \f "Symbol"10,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
43.10 years
(b)
PMT
=
SYMBOL 45 \f "Symbol"20,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
32.54 years
(c)
PMT
=
SYMBOL 45 \f "Symbol"30,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
26.83 years
(d)
PMT
=
SYMBOL 45 \f "Symbol"40,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
n
=
23.05 years
Note:
The HP-12C calculator will round n up to the next highest integer.
SOLUTION  PROBLEM 527

[image: image29.wmf]0

Today

1

2

3

4

16

17

18

19

. . .

. . .

PV =

50,000

PMT

PMT

PMT

PMT

PMT

PMT

PMT

PMT

20

PMT


For each case:

PV
=
SYMBOL 45 \f "Symbol"50,000
(negative SYMBOL 45 \f "Symbol" you invest this)

n
=
20


BEG/END
=
END
(end-of-year deposits)
(a)
PMT
=
3,500
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
3.44%
(b)
PMT
=
5,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
7.75%
(c)
PMT
=
7,500
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
13.89%
(d)
PMT
=
10,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
19.43%
SOLUTION  PROBLEM 528

[image: image30.wmf]0

Now

1

2

n-2

n-1

n

. . .

. . .

250,000

15,000

15,000

15,000

15,000

15,000


For each case:

FV
=
250,000
(your goal)

PMT
=
SYMBOL 45 \f "Symbol"15,000
(your deposits)

BEG/END
=
END
("end of each year")
(a)
n
=
6
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
40.85%
(b)
n
=
8
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
20.27%
(c)
n
=
10
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
10.93%
(d)
n
=
12
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
5.79%
SOLUTION  PROBLEM 529

If you have just done problem 5SYMBOL 45 \f "Symbol"27, you need only reset your BEG/END switch to "BEG" and recalculate:
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Today

1

2
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4

16

17
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19
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. . .

PV =

50,000

PMT

PMT

PMT

PMT

PMT

PMT

PMT

PMT

20

PMT


For each case:

PV
=
SYMBOL 45 \f "Symbol"50,000
(negative SYMBOL 45 \f "Symbol" you invest this)

n
=
20


BEG/END
=
BEG

(a)
PMT
=
3,500
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
3.87%
(b)
PMT
=
5,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
8.92%
(c)
PMT
=
7,500
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
16.71%
(d)
PMT
=
10,000
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
24.62%
SOLUTION  PROBLEM 530

If you have just done problem 5SYMBOL 45 \f "Symbol"28, you need only reset your BEG/END switch to "BEG" and recalculate:


[image: image32.wmf]0

Now

1

2

n-2

n-1

n

. . .

. . .

250,000

15,000

15,000

15,000

15,000

15,000


For each case:

FV
=
250,000
(your goal)

PMT
=
SYMBOL 45 \f "Symbol"15,000
(your deposits)

BEG/END
=
BEG
("beginning of each year")
(a)
n
=
6
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
30.15%
(b)
n
=
8
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
16.20%
(c)
n
=
10
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
9.11%
(d)
n
=
12
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
i
=
4.96%
SOLUTION  PROBLEM 531
The value of a share of stock is often modeled as the PV of the dividends it will pay.  Since we are given a growth rate, the "growing cash stream" model will work here:


PV
=
 CF1




 r SYMBOL 45 \f "Symbol" g

Here:
CF1
=
$3.50



r
=
.16
(decimal SYMBOL 45 \f "Symbol" since used in a formula)


g
=
.04
(also decimal for the formula)

So:
PV
=
   $3.50   
=
$3.50
=
$29.17



.16 SYMBOL 45 \f "Symbol" .04

.12

SOLUTION  PROBLEM 532
The value of a share of stock is often modeled as the PV of the dividends it will pay.  Since we are given a growth rate, use the "growing cash stream" model:


PV
=
 CF1




 r SYMBOL 45 \f "Symbol" g

Since we are being asked to solve for r, the rate of return, rearrange the formula:


r
=
 CF1

+
g



 PV

Here:
CF1
=
$1.75



PV
=
$35.00



g
=
.11
So:
r
=
   $1.75   
+
.11
=
.05
+
.11
=
.16
or
16%



$35.00

SOLUTION  PROBLEM 533
The value of each share is the PV of the benefits to be received, in this case a perpetuity (since stock, like a corporation, does not have a finite, identifiable life) of dividends.  Using the model for the PV of a perpetuity:
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Today

14

1
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3

4

14
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. . .
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PV
=
PMT


r

(a)
r
=
.10
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=

[image: image34.wmf]14

10

.


=
$140.00
(b)
r
=
.14
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=

[image: image35.wmf]14

14

.


=
$100.00
(c)
r
=
.17
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=

[image: image36.wmf]14

17

.


=
$  82.35
(d)
r
=
.20
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=

[image: image37.wmf]14

20

.


=
$  70.00

Note:
as the rate you demand rises, the fixed benefit stream ($14 per year) becomes less valuable to you.
SOLUTION  PROBLEM 534
The value of each preferred share is the PV of a perpetuity of dividends.  Using the perpetuity model:


PV
=
PMT



r

and rearranging it to solve for r gives:


r
=
PMT



 PV

(a)
PV
=
75
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
r
=

[image: image38.wmf]$

.

$

12

50

75


=
1.667
=
16.67%
(b)
PV
=
90
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
r
=

[image: image39.wmf]$

.

$

12

50

90


=
.1389
=
13.89%
(c)
PV
=
100
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
r
=

[image: image40.wmf]$

.

$

12

50

100


=
.1250
=
12.50%
(d)
PV
=
120
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
r
=

[image: image41.wmf]$

.

$

12

50

120


=
.1042
=
10.42%
Note:
as the price you pay rises, the rate of return you will receive declines.
SOLUTION  PROBLEM 535
To convert, divide the nominal annual rate by the frequency of compounding:
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(b)

[image: image44.wmf]Effective 

Semi

-

Annual

Rate

  

(

ESR

)

=

 

NAR

p

=

=

9

2

4

50

%

.

%


(c)
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(d)
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SOLUTION  PROBLEM 536
To convert, divide the nominal annual rate by the frequency of compounding:
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(a)
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(b)
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(c)
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(d)
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SOLUTION  PROBLEM 537
To convert, multiply the effective periodic rate by the frequency of compounding:


Nominal Rate
=
Effective rate
SYMBOL 180 \f "Symbol"

[image: image52.wmf]p


(a)
Nominal Annual Rate (NAR)
=
EQR
SYMBOL 180 \f "Symbol"

[image: image53.wmf]p


=
3%
SYMBOL 180 \f "Symbol"
4
=
12.00%
(b)
Nominal Annual Rate (NAR)
=
EMR
SYMBOL 180 \f "Symbol"

[image: image54.wmf]p


=
1%
SYMBOL 180 \f "Symbol"
12
=
12.00%
(c)
Nominal Annual Rate (NAR)
=
EDR
SYMBOL 180 \f "Symbol"

[image: image55.wmf]p


=
.04%
SYMBOL 180 \f "Symbol"
365
=
14.60%
(d)
Nominal Annual Rate (NAR)
=
EWR
SYMBOL 180 \f "Symbol"

[image: image56.wmf]p


=
.35%
SYMBOL 180 \f "Symbol"
52
=
18.20%
SOLUTION  PROBLEM 538
To convert, multiply the effective periodic rate by the frequency of compounding:


Nominal Rate
=
Effective rate
SYMBOL 180 \f "Symbol"

[image: image57.wmf]p


(a)
Nominal Annual Rate (NAR)
=
EDR
SYMBOL 180 \f "Symbol"

[image: image58.wmf]p


=
0.015%
SYMBOL 180 \f "Symbol"
365
=
5.475%
(b)
Nominal Annual Rate (NAR)
=
EMR
SYMBOL 180 \f "Symbol"

[image: image59.wmf]p


=
0.8%
SYMBOL 180 \f "Symbol"
12
=
9.60%
(c)
Nominal Annual Rate (NAR)
=
EQR
SYMBOL 180 \f "Symbol"
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(d)
Nominal Annual Rate (NAR)
=
ESR
SYMBOL 180 \f "Symbol"
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SOLUTION  PROBLEM 539
(a)
To find the EAR:


(1)
Convert the given nominal rate to an effective periodic rate using:
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(2)
Compound the EPR to an EAR using:
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BANK A
SYMBOL 45 \f "Symbol"
10%, compounded quarterly

(1)
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(2)
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BANK B
SYMBOL 45 \f "Symbol"
10.50% with no compounding

Since there is no compounding, the EAR is the quoted NAR of 10.50%

BANK C
SYMBOL 45 \f "Symbol"
0.80% per month

(1)
There is no need for this step.  The rate given is already a monthly rate with no further compounding.  Thus EMR  =  .80%


(2)
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BANK D
SYMBOL 45 \f "Symbol"
10.4%, compounded semi-annually

(1)
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(2)
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(b) Bank D pays the highest rate.
SOLUTION  PROBLEM 540
(a)
To find the EAR:


(1)
Convert the given nominal rate to an effective periodic rate using:
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(2)
Compound the EPR to an EAR using:
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Rate 1
SYMBOL 45 \f "Symbol"
9.60% compounded semi-annually

(1)
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(2)
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Rate 2
SYMBOL 45 \f "Symbol"
9.50% compounded quarterly

(1)
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Rate 3
SYMBOL 45 \f "Symbol"
9.40% compounded monthly

(1)
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Rate 4
SYMBOL 45 \f "Symbol"
9.30% compounded daily

(1)

[image: image77.wmf]EDR

=

 

NAR

 per day

p

=

=

9

30

365

0

02548

.

%

.

%



(2)
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(b)
Rate 2 (9.50%, quarterly) earns the most for the bank.  You probably prefer the lowest rate:  Rate 4 (9.30% compounded daily).

SOLUTION  PROBLEM 541
Since we are evaluating an annuity, n must represent the number of annuity flows and be measured by the distance between flows.  In this problem these are 20 (5 years SYMBOL 180 \f "Symbol" 4 quarters/year) quarterly flows, so n = 20 and we must work in time units of "quarters of a year".  This means we must convert each interest rate into an effective quarterly rate.

For each case:


PMT
=
500


n
=
20 quarters


BEG/END
=
END
(ordinary annuity)
(a)
8%, compounded annually

With no compounding within the year, the 8% nominal rate is also the effective annual rate (EAR).


And:
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So:




i
=
1.94
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
$8,223.25
(b)
8%, compounded semi-annually
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And:
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So:




i
=
1.98
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
$8,191.52
(c)
8%, compounded quarterly
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Since we now have an EQR, there is no need for another conversion step.


So:




i
=
2.00
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
$8,175.72
(d)
8%, compounded monthly
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And:
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So:




i
=
2.01
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
PV
=
$8,167.83
Notes on exponents:
(a)
¼ since a "quarter"
=
¼ year

(b)
½ since a "quarter"
=
½ a "half-year"
(d)
3 since a "quarter"
=
3 months

SOLUTION  PROBLEM 542
Since we are evaluating an annuity, n must represent the number of annuity flows and be measured by the distance between flows.  In this problem these are 40 (10 years SYMBOL 180 \f "Symbol" 4 quarters/year) quarterly flows, so n = 40 and we must work in time units of "quarters of a year".  This means we must convert each interest rate into an effective quarterly rate.

For each case:


PMT
=
2,000


n
=
40 quarters


BEG/END
=
END
(ordinary annuity)
(a)
6%, compounded annually

With no compounding within the year, the 6% nominal rate is also the effective annual rate (EAR).


And:
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So:




i
=
1.47
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
SYMBOL 45 \f "Symbol"$107,849.66
(b)
6%, compounded quarterly
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Since we now have an EQR, there is no need for another conversion step.


So:




i
=
1.50
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
SYMBOL 45 \f "Symbol"$108,535.79
(c)
6%, compounded monthly
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And:
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So:




i
=
1.51
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
SYMBOL 45 \f "Symbol"$108,765.70
(d)
6%, compounded daily
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And:
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SYMBOL 61 \f "Symbol"
1.51%


So:




i
=
1.51
SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 174 \f "Symbol"
FV
=
SYMBOL 45 \f "Symbol"$108,765.70
Notes:

SYMBOL 129 \f "Wingdings"
The answer to (d) is actually a bit greater than the answer for (c).  This would be visible if we carried the interest rate calculation to more decimal points.


SYMBOL 130 \f "Wingdings"
Regarding exponents:



(a)
¼ since a "quarter"
=
¼ year



(c)
3 since a "quarter"
=
3 months



(d)
91.25 since a "quarter"
=
91.25 days
APPENDIX 5A

Continuous Compounding
PROBLEMS
SOLUTION  PROBLEM 5A1
For continuous compounding, the effective periodic rate is:


ert  1

and when t = 1 (for 1 year), we get the effective annual rate (EAR):


EAR  =  er  1

(a)
EAR
=
(2.718281828).06  1
=
.0618
=
6.18%
(b)
EAR
=
(2.718281828).09  1
=
.0942
=
9.42%
(c)
EAR
=
(2.718281828).12  1
=
.1275
=
12.75%
(d)
EAR
=
(2.718281828).15  1
=
.1618
=
16.18%
SOLUTION  PROBLEM 5A2
For continuous compounding, the FV of a present amount is given by:


FV  =  PVert
For each case:


PV
=
10,000


r
=
.11
(a)
t
=
1/12 year
FV
=
(10,000)(2.718281828)(.11)(1/12)


 



 —


=
(10,000)(2.718281828).009166


=
(10,000)(1.009209)



=
$10,092.09
(b)
t
=
½ year
FV
=
(10,000)(2.718281828)(.11)(½)


=
(10,000)(2.718281828).055


=
(10,000)(1.056541)



=
$10,565.41
(c)
t
=
1 year
FV
=
(10,000)(2.718281828)(.11)(1)


=
(10,000)(1.116278)



=
$11,162.78
(d)
t
=
5 years
FV
=
(10,000)(2.718281828)(.11)(5)


=
(10,000)(2.718281828).55


=
(10,000)(1.733253)



=
$17,332.53
APPENDIX 5B

Using a Cash Flow List on a Financial Calculator
PROBLEMS
SOLUTION  PROBLEM 5B1
First, clear your calculator:


Call up the cash flow menu (if required)


Clear the cash-flow-list part of your calculator

Second, enter the cash flows:


6,000 as Flow 1


8,000 as Flow 2


10,000 as Flow 3, 3 Times


12,000 as Flow 4, 2 Times

(a)
Enter 6% as the interest rate



NPV
=
$53,010
(b)
Enter 10% as the interest rate



NPV
=
$45,550
(c)
Enter 14% as the interest rate



NPV
=
$39,546
(d)
Now enter SYMBOL 45 \f "Symbol"40,000 as Flow 0, by editing the cash flow list or reentering all the flows if your calculator does not scroll through the list.


Then:



IRR
=
13.67%
SOLUTION  PROBLEM 5B2
First, clear your calculator:


Call up the cash flow menu (if required)


Clear the cash-flow-list part of your calculator

Second, enter the cash flows:


30,000 as Flow 1, 3 Times


20,000 as Flow 2, 2 Times

(a)
Enter 5% as the interest rate



NPV
=
$113,822
(b)
Enter 8% as the interest rate



NPV
=
$105,625
(c)
Enter 11% as the interest rate



NPV
=
$98,355
(d)
Now enter SYMBOL 45 \f "Symbol"100,000 as Flow 0, by editing the cash flow list or reentering all the flows if your calculator does not scroll through the list.


Then:



IRR
=
10.29%
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