Chapter 5 Lecture - Discounted Cash Flow Valuation

Chapter 5 Lecture -
Discounted Cash
Flow Valuation

Learning Objectives
After studying this chapter, you should be able to:

* LO1 Determine the future and present value of
investments with multiple cash flows.

¢ LO2 Calculate loan payments and find the
interest rate on a loan.

* LO3 Describe how loans are amortized or paid off.

* LO4 Explain how interest rates are quoted (and
misquoted).
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Future Value: Multiple Cash Flows (1)

* You think you will be able to deposit $4,000 at
the end of each of the next three years in a bank
account paying 8 percent interest.

* You currently have $7,000 in the account.
* How much will you have in 3 years?
* How much in 4 years?

53

Future Value: Multiple Cash Flows (1)

* Find the value at year 3 of each cash flow and add
them together.

- Year O: FV = $7,000(1.08)° =$ 8,817.98
- Year 1: FV = $4,000(1.08)> =% 4,665.60
- Year 2: FV = $4,000(1.08)! =$ 4,320.00
=$ 4,000.00
= $21,803.58

— Year 3: value
— Total value in 3 years

* Value at year 4 = $21,803.58(1.08) = $23,547.87
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FV Excel Solution Explained

01
Home Inset Pogelayout Fomuas Data Review View Hep Y\ ell me what yo o

A ] ¢ ) E f 9 H ! J K L M X 0 ?
1 You think you will be able to deposit $4,000 at the end of each of the next three years in a bank account paying 8 percent interest.
2 You currently have $7,000 in the account. How much will you have in 3 years? In 4 years?
1

4

5 Excel Solution

[ Year Nper Rate PV PMT

7 0.00 300 0.08-700000 0.00

£} 1.00 2.00 0.8 -4000.00  0.00

3 200 100 0.8 -4000.00  0.00

0 3.00 4000.00

u

2 Value at year 4:

bt} Year Nper Rate PV PMT WV
M 4.00 100 008 0.00
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Function Arguments

FV Excel Solution | &= =
= &
Trem | -

Pl ) )

Excel Solution

Year Nper Rate PV PMT FV
0 3 0.08 -7000 0 8,817.98
1 2 0.08 -4000 0 4,665.60
2 1 0.08 -4000 0 4,320.00
3 4,000.00
21,803.58

Value at year 4: /
Year Nper Rate PV PMT FV

4 1 0.08 -21,80358 O 23,547.87

=FV(Rate, Nper,PMT,PV)
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Future Value: Multiple Cash Flows (2)

« If you deposit $100 in one year, $200 in two years and
$300 in three years.

¢ How much will you have in three years at 7 percent
interest?
TIMELINE

-$100.00 -$200.00 -$300.00

200*(1.07) = $214.00

100*(1.07)r2 = $114.49

$628.49
Total interest = $628.49-600=28.49
*@.onr2 = $719.56
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Future Value: Multiple Cash Flows (2)

If you deposit $100 in one year, $200 in two years
and $300 in three years.

How much will you have in three years at 7
percent interest?

How much in five years if you don’t add additional
amounts?

— Year 1 CF: 2 N; -100 PV; 71/Y; CPT FV = 114.49
— Year 2 CF: 1 N; -200 PV; 71/Y; CPT FV = 214.00
— Year 3 CF: O N; -300 PV; 7 1/Y; CPT FV = 300.00
— Total FV, = 628.49
— Total FV; = 628.49 * (1.07)? =719.56
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Future Value: Multiple Cash Flows (2)

Excel Solution

Rate 7%
Year Nper CF FV Function
1 2 -100 $114.49 =FV(0.07,2,0,-100)
2 1 -200 $214.00 =FV(0.07,1,0,-200)
3 0 -300 $300.00 =FV(0.07,0,0,-300)

$628.49
$719.56 =(628.49)*(1.07)"2

Total FV at Year 3
Total FV at Year 5

5-9

Future Value: Multiple Cash Flows (3)

* Suppose you invest $500 in a mutual fund today and $600 in one
year.

¢ If the fund pays 9% annually, how much will you have in two years?

FV=  $ 500x(1.092=$% 594.05
+$600x(1.09) = $ 654.00
= $1,248.05

¢ How much will you have in 5 years if you make no further deposits?

FV = $500(1.09)5 + $600(1.09)* = $1,616.26
¢ Second way - use value at year 2:
« FV =$1,248.05(1.09)% = $1,616.26

. Year Nper Rate PV PMT FV
Excel Solution 0 2 | 009 [ 500 0 =594.05
1 1 0.09 | -600 0 = 654.00
=1,248.05
=FV(Rate, Nper,PMT,PV) Valueatyear4:
Year | Nper _“1 Rate PV PMT FV
5 | 3 0.09 [1,24808 0 =1,616.26

5-10
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Future Value: Multiple Cash Flows Example Time Line
Another Example - Formula
* Suppose you plan to deposit $100 into an account
in one year and $300 into the account in three 0 1 2 3 4
years. | | | | |
* How much will be in the account in five years if
the interest rate is 8%? | | | | |
$100 $300
FV = $100(1.08)* + $300(1.08)2 = $136.05 + X (108)" =
$349.92 = $485.97 ' $349.92
X (1.08)* = $136.05
$485.97
11 12
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Present Value: Multiple Cash Flows

You will receive various amounts of money over

Time Line

the next four year as shown below. Assume the 0 1 3 4 _
discount rate is 12%. What is the Present Value | | | Time
(years)
today? | | |
Find the PV of each cash flow and add them: 200 400 600 800
- Year 1 CF: $200 / (1.12)' = $ 178.57 ST 1y x
- Year 2 CF: $400 / (1.12)?= $ 318.88 8 iy x
427.07
- Year 3 CF: $600 / (1.12)3=$ 427.07 - 1112 x
508.41 - -
- Year 4 CF: $800 / (1.12)*=$ 508.41 —_—
— 1,432.93
- Total PV = $1,432.93
513 5-14
13 14
PV of Multiple Cash Flows in Excel PV of Multiple Urfeven CFs Excel
Fle  Home nsert Pagelsyout LGN Data FReview View Help Q?elmmatumw-adc S°lut1°ns
L Tasm - Boga @ } Cheetine - et 5 = B g %% B Conversin .
" Ducrtyled D - trce Depedents ¥} + f’a = € uro Formating Rate 12%
et . Name s - Watch  Caodation 77 of ® .
furcion B oo &Time B+ arage £ Cte omSeecin Fhemoredrons * &) indow - Optrs» Period Cash Flow Present Value Formula
Function Library Defined Kames Formuls Auditing Calodation Solutions
5 1 $ 20000 ($178.57) =PV($B$1,A3,0,83)
i = S S e e 2 $ 40000 ($318.88) =PV($B$1,A4,0,B4)
Ve wantto find out the Present Value ofthe following cash flows. Assume the interest rate is 12%, 3 $ 600.00 ($427.07) =PV($B$1,A5,0,B5)
2 —
I — = 4 $ 80000 ($508.41) =PV/($B$1,A6,0,B6)
4 1 200.00
; 2 Total PV=  ($1,432.93) =SUM(C3:C6)
, PR ($1,432.93) =NPV(B1,B3:B6)
8
fv = = The functions require a PMT = 0.
n
15 16
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Present Value: Multiple Cash Flows
Another Example - Formula Solution

* You are considering an investment that will
pay you $1,000 in one year, $2,000 in two
years and $3,000 in three years.

¢ If you want to earn 10% on your money, how
much would you be willing to pay?

* PV=$1,000/ (1.1)! =% 909.09
» PV=$2,000/ (1.12 = $1,652.89
» PV =$3,000 / (1.1 = $2,253.94
= PV = $4,815.92

Do You Have Time For?

Time Value of Money
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Saving For Retirement

You are offered the opportunity to put some money away for
retirement. You will receive five annual payments of $25,000
each beginning in 40 years. How much would you be willing to
invest today if you desire an interest rate of 12%?

Timeline
41 42 43 44

——o
N
— N
@
©
S
S

000 .. 0 25K 25K 25K 25K 25K

Notice that the year 0 cash flow =0 (CF,=0)
Cash flows years 1-39 =0 Cash flows years 40-44 = 25,000

Show the answer is $1,084.71

Decisions, Decisions
* Your broker calls you and tells you that he has
this great investment opportunity.
+ If you invest $100 today, you will receive $40 in
one year and $75 in two years.
* If you require a 15% return on investments of
this risk, should you take the investment?
Excel Solution
Use Formula PV(Rate,Nper,Pmt,FV)
PV =PV(0.15, 1, 0, 40) = $34.78
+PV=PV(0.15,2,0, 75) = $56.71
= $91.49

Don’t take the investment - broker is charging more than you would
be willing to pay.

19
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. .
Quick Quiz
* Suppose you are looking at the following possible cash flows:
« Year 1 CF = $100;
* Years 2 and 3 CFs = $200;
« Years 4 and 5 CFs = $300.
* The required discount rate is 7%
What is the value of the CFs at year 5?
What is the value of the CFs today?

$ 874.12 PV

$  93.46
7%
Period [e] 1 2 3| 4 5|

CFs o 100 200 200 300 300
$l 300.00
$  321.00
$ 228.98
$ 245.01
$ 131.08

Quick Quiz - Excel Solution
Rate 7%
Year | Nper CF PV Formula
1 1 100 $93.46 =-PV($C$2,A4,0,C4)
2 2 200 $174.69 =-PV($C$2,A5,0,C5)
3 3 200 $163.26 =-PV($C$2,A6,0,C6)
4 4 300 $228.87 =-PV($C$2,A7,0,C7)
5 5 300 $213.90 =-PV($C$2,A8,0,C8)
Total PV $874.17 =SUM(C4:C8)
Year | Nper CF FV Year
1 4 100 $131.08 =-FV($C$2,B12,0,C12)
2 3 200 $245.01 =-FV($C$2,B13,0,C13)
3 2 200 $228.98 =-FV($C$2,B14,0,C14)
4 1 300 $321.00 =-FV($C$2,B15,0,C15)
5 o 300 $300.00 =-FV($C$2,B16,0,C16)
Total FV | $1,226.07 =SUM(C12:C16)
5-22
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Annuities and Perpetuities

¢ Annuity - finite series of equal payments that
occur at regular intervals
— If the first payment occurs at the end of the
period, it is called an ordinary annuity
— If the first payment occurs at the beginning of
the period, it is called an annuity due

* Perpetuity - infinite series of equal payments.

Annuities and Perpetuities
Basic Formulas
¢ Perpetuity: PV =PMT / r
¢ Annuities:

u

1— A+ r)*

PN = PMT

_ .
v — PmT] G+ 1]

Derivation of Annuity Formula
http://www.ftsmodules.com/public/texts/bondtutor/appendixla.htm
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Excel Spreadsheet Functions Important Points to Remember

FV(Rate,Nper,Pmt,PV,0/1) [remyrres
- ¢ Interest rate and time period must match!

PV(Rate,Nper,Pmt,FV,0/1) | = = e 1
RATE(Nper,Pmt,PV,FV,0/1) " o - Annual periods = annual rate
NPER(Rate,Pmt,PV,FV,0/1)| __~ . = - Mo?thly penod.s = monthly rate
PMT(Rate,Nper,PV,FV,0/1) | i e * The Sign Convention

Iz — Cash inflows are positive

! — Cash outflows are negative
Inside parenthess: (RATE,NPER,PMT,PV,FV,0/1)

“0/1” Ordinary annuity = O (default; no entry
needed)
Annuity Due = 1 (must be entered)

26
o
Annuity PV Example
You can afford to pay $632 per month.
Going interest rate = 1%/month for 48 Fle  Home Insan P Fomuss Dats Revew View Hep () Telmewbatyouuantiodo
months.
How much can you borrow? '
You borrow money TODAY so you need to =
compute the present value. o H i ! £ F g i ! 4 £ L M
1
1— # 2 You can afford to pay $632 per month. Going interest rate = 13%/month for 48 months, How much can you borrow?
(1.01)*® 3
PV =632 ———~— |=23,999.54  EETTRET
5 Nper 48
] Pmt -632
Excel Solution (See next slide) 7 Fv 0
&
=PV(0.01,48,-632,0) 9
10
Rate 0.01 n
Nper 48
Pmt -632
PV= $23,999.54 527 5-28
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Annuity - Sweepstakes Example
Suppose you win the Publishers Clearinghouse $10 million
sweepstakes.

The money is paid in equal annual installments of
$333,333.33 over 30 years.

If the appropriate discount rate is 5%, how much is the
sweepstakes actually worth today?

= PV = $333,333.33[1 - 1/1.05%9] / .05 = $5,124,150.29
Excel Solution

[=PV(5, 30, 333333.33,0) |

Rate 0.05
Nper 30
Pmt | -333,333.33
Type 0
PV = $5,124,150.29

Buying a House
You are ready to buy a house and you have
$20,000 for a down payment and closing costs.

Closing costs are estimated to be 4% of the loan
value.

You have an annual salary of $36,000.

The bank is willing to allow your monthly
mortgage payment to be equal to 28% of your
monthly income.

The interest rate on the loan is 6% per year with
monthly compounding (.5% per month) for a 30-
year fixed rate loan.

How much money will the bank loan you?

How much can you offer for the house?

29
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Buying a House
* Bank loan
— Monthly income = 36,000 / 12 = 3,000
— Maximum payment = .28(3,000) = 840
Excel Solution
[-PV(.005,360,-840,0) |

Rate | .06/12 0.005
Nper | 12*30 360
Pmt -840 -840.00
Loan (PV)=|  $140,104.96

* Total Price
— Closing costs = .04(140,105) = 5,604
— Down payment = 20,000 - 5604 = 14,396
— Total Price = 140,105 + 14,396 = 154,501

Quick Quiz

You know the payment amount for a loan and you
want to know how much was borrowed.

— Do you compute a present value or a future
value?

Example - You want to receive $5,000 per month
in retirement. If you can earn .75% per month
and you expect to need the income for 25 years,
how much do you need to have in your account at
retirement?

Excel Solution

=-595,808.11
| =PV(0.0075,300,5000,0) |
Rate 0.0075
Nper 300
Pmt 5000
Amount Needed (PV)| ($595,808.11) 532

31
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Finding the Payment
¢ Suppose you want to borrow $20,000 for a new
car.

* You can borrow at 8% per year, compounded
monthly (8/12 = .66667% per month).

e If you take a 4 year loan, what is your monthly

ayment?
pay Excel Solution
[=PMT(0.006667,48,20000,0) |
Rate 0.00666667
Nper 48
Pv 20000

Monthly Payment (PMT)= ($488.26)

PMT Example

Suppose you want to borrow §20,000 for a new car. You can borrow at 8% per year, compounded monthly (8/12 = 7% per month).
I you take a4 year loan, what is your monthly payment?

Rate  0.007
Nper 48
o 20000
1 0

B EE RS e e a e e e

e

Shest! | Sheet? | 9
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Finding the Number of Payments Example

$1,000 due on credit card

* Payment = $20 month minimum
* Rate = 1.5% per month

¢ The sign convention matters!!!

Excel Solution 15 Iy
1000 PV
[=NPER(0.015,-20,1000,0) | 20  PMT
0 FV
Rate | 0.015 CPT N =93.111 months
=7.75years
Pmt -20
Pv 1000

NPER= | 93.11 |(months)
Years = |7.759254

Nper Example

A B ( ] t F 6 Ll | J K L W N 0 ? Q R
Suppose you have 1,000 due on eredit card, Payment = $20 month minimum. Rate = 1.5% per month
1f you only pay minimam how long will it take you to pay off the card?

3
4
§
§ Rate 0015
[}
L

Pt 20
k1000
i 0

35
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Finding the Number of Payments Finding the Rate
Another Example
Suppose you borrow $2,000 at 5% and you are
going to make annual payments of $734.42. How
long before you pay off the loan?

Suppose you borrow $10,000 from your parents to
buy a car. You agree to pay $207.58 per month
for 60 months. What is the monthly interest

rate?
Excel Solution Excel Solution
[ =NPER(0.05,734.42,2000,0) | | =RATE(60,-207.58,10000,0) |
Rate 0.05
Nper 60
Pmt -734.42
Pmt -207.58
Pv 2000
Pv 10000
NPER= 2.999987 =3 years
RATE = 0.00749939
0.75% Per month
5-37 5-38
37 38

Rate Example . .
P Quick Quiz

You want to receive $5,000 per month for the

next 5 years. How much would you need to

7 ‘ deposit today if you can earn .75% per month?

File  Home Inset Pagelayout Formulas Data  Review View Help ': Tell me what you want to do

: A ] C (] E 3 6 L] | ] L M N 0 P Q ] 300 N Months
0.75 IIY < Monthly rate

& borrow $10,000 from arents to buy . Y to pay $207.58 per month for 60 months, :

R T o T Excel Solution 5000 PMT 4 Monthly

6 Payment

3 | ® [=PV(0.0075,60,5000,0) | o ey

] Pmt  -207.58

: w100 CPT PV = -595,808.11

0 v 0

E Rate 0.0075

5 Nper 60

]1-: Pmt 5000

N PV= ($240,866.87)

39 40
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Quick Quiz
* You want to receive $5,000 per month for
the next 5 years.

* What monthly rate would you need to earn if
you only have $200,000 to deposit?

Quick Quiz

* Suppose you have $200,000 to deposit and

can earn .75% per month.

— How many months could you receive the
$5,000 payment?

Excel Solution 60 N Excel Solution
-200000 PV
| =RATE(60,5000,-200000,0) | 5000 PMT | =NPER(0.0075,5000,-200000,0) |
0 FV
= 0,
CPT I/Y =1.4395% per month e Too7s
Nper 60 Pmt -5000
Pmt 5000 Pv 200000
Pv -200000 NPER= 47.73477457
RATE= 0.014394781 = 48 months or 4 years
= 1.439% per month
5-41 5-42
41 42

Future Values for Annuities

Suppose you begin saving for your retirement by
depositing $2,000 per year in an IRA. If the
interest rate is 7.5%, how much will you have in
40 years?

t J—
Fv = pmr| &0 -1
:
40 _
FV = 2000 (1.07+7)51 — 454513.04

Future Values for Annuities

Ale  Home set Paelaout Fomuiss D2 Reiew \View Hep @Ttllma‘aﬁau:uwant::ﬁ:

Suppose you begin saving for your retirement by depositing $2,000 per year in an IRA
I the interest rate is 7.5%, how much will you have in 40 years?

Rate 0075
M 40
Pmt 2000
N

43
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Annuity Due

You are saving for a new house and you put
$10,000 per year in an account paying 8%. The
first payment is made today. How much will you
have at the end of 3 years?

FV,, = PMT {Lr)t_l} L+1)

3 —
FV,, =10000 {%} (1.08) = 35,061.12

Annuity Due

Fle  Home ot Pegelaot Fomuas Data Reiew Vew Help ‘-;J'd\muhu'zwnth:ldc

A C D £ F 6 H | J F L W N o0 P q

i+ Youare saving for a new house and you put $10,000 per year in an account paying 8%,
The first payment is made today, How much will you have at the end of 3 years?

¢ Rate  0.08
5 Nper 3
5 Pmt 10000
Tpe 1

45
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Quick Quiz
You want to have $1 million to use for retirement
in 35 years. If you can earn 1% per month, how
much do you need to deposit on a monthly basis
if the first payment is made in one month?

Ordinary Annuity

Excel Solution

[=PMT(0.01,420,0,1000000) |

Rate 0.01
Nper| 420
FV 1000000
Type 0 PMT= ($155.50)

Quick Quiz

You want to have $1 million to use for retirement in
35 years. If you can earn 1% per month, how much
do you need to deposit on a monthly basis if the
first payment is made today?

\

Excel Solution
[=PMT(0.01,420,0,1000000,1) |

Rate| 0.01

Nper, 420
FV | 1000000

Type 1

PMT= | ($153.96)

47
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Perpetuity

A constant stream of cash flows that
lasts forever

C C C
| | | |
0 1 2 3
PV = ¢ + ¢ >+ ¢ Tt
I+r) @+r)° (L+r)
PV =—

Perpetuity: Example

What is the value of a British consol that
promises to pay £15 every year for ever?

The interest rate is 10-percent.

£15 £15 £15
1 ] ] ]
I I I I

0 1 2 3
£15

PV === = £150
10

49
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Growing Perpetuity
A growing stream of cash flows that

lasts forever

C Cx(1+g) C x(1+g)?
I I
1

0 2 3
2
PV - C +C><(1+2g)+Cx(1+g) e
1+7r) (1+7r) (1+7r)
PV:—C
r-g

Growing Perpetuity: Example

* The expected dividend next year is $1.30, and
dividends are expected to grow at 5% forever.

¢ If the discount rate is 10%, what is the value of
this promised dividend stream?

$1.30 $1.30%(1.05)  $1.30 %(1.05)?

0 1 2 3

PV = $1.30
.10-.05

=$26.00

51
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Interest Rates

* Effective Annual Rate (EAR)

— The interest rate expressed as if it were
compounded once per year.

— Used to compare two alternative investments
with different compounding periods

¢ Annual Percentage Rate (APR) “Nominal”
— The annual rate quoted by law

— APR = periodic rate X number of periods per
year

— Periodic rate = APR / periods per year

Things to Remember

e You ALWAYS need to make sure that
the interest rate and the time period
match.

— Annual periods =% annual rate.
— Monthly periods & monthly rate.

* If you have an APR based on monthly
compounding, you have to use
monthly periods for lump sums or
adjust the interest rate accordingly.

53 54
EAR Formula EAR and NOM in Excel
¢ 2 Functions:
AP R m =EFFECT(Nom, Nper)
E AR — 1 + _ 1 =NOMINAL(Eff, Nper)
m — Note Nominal is the same as APR
¢ All rates entered as decimals
¢ Nper = number of compounding periods per
APR = the quoted rate year
m = number of compounds per year
55 56
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File

EAR and NOM in Excel

Home  Insert P

Decisions, Decisions

e Which savings accounts should you
choose:
— 5.25% with daily compounding.
— 5.830% with semiannual compounding.
* First account:
+ EAR = (1 + .0525/365)%5 -1 =5.39%
* Excel: =EFFECT(0.525,365) = 5.39%
¢ Second account:
+ EAR = (1 +.053/2)2-1
* Excel: =EFFECT(0.53,2)

=5.837%
=5.837%

58

Computing APRs

What is the APR if the monthly rate is .5%?

" .5%(12) = 6%
What is the APR if the semiannual rate is .5%?

= .5%(2) = 1%
What is the monthly rate if the APR is 12% with
monthly compounding?

" 12% / 12=1%

=T =2

Computing EAR and APR
e Suppose you can earn 1% per month on $1

invested today.
— What is the APR? 1(12)=12%
— How much are you effectively earning?

*FV = 1(1.01)'? = 1.1268

* Rate = (1.1268 - 1) / 1 =.1268 = 12.68%

Excel Solution

EFFECT(0.12,12)

Nominal rate
Npery

EFFECT= | 0.12682503

59
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Computing EAR and APR

* Suppose if you put it in another account,
you earn 3% per quarter.

— What is the APR? 3(4) = 12%

— How much are you effectively earning?
¢ FV = 1(1.03)* = 1.1255
* Rate = (1.1255-1) / 1 = .1255 = 12.55%

Excel Solution

=EFFECT(0.12,4)

Nominal rate .12
Npery 4

EFFECT= | 0.125509

Frequency of Compounding

General Formula:
r
FV,=PV,(L + —)™
m

t: Number of Years

m: Compounding Periods per Year
r: Annual Interest Rate or APR
FV. FV at the end of Year t

PV,: PV of the Cash Flow today

61
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Impact of Frequency

Ms. H has $1,000 to invest for 2 years at an annual
interest rate of

Annual FV, = 1,000(1+ [.12/1])M@ = 1,254.40

Semi  FV, = 1,000(1+ [.12/2])?®@ = 1,262.48

Quarterly FV,= 1,000(1+[.12/4])*@ = 1,266.77

Monthly FV,= 1,000(1+[.12/12])122 = 1,269.73

Daily FV, = 1,000(1+[.12/365])365@ = 1,271.20

Continuous Compounding

Continuous compounding implies m — «

If -- r = interest rate per period (one year)
m = number of periods per year
t = number of years

FV, = PV, ( 1 +r/m)™t = PV, {1 + 1/(m/r)}mt

= PV, [{1 + 1/(m/r)}=/"]t
or

FV, = PV, [{1 + 1/(m/z)}=/r]rt

63
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Solving the Equation
By definition (1 + 1/n)® asn > xis equaltoe=2.7182...
If interest is compounded continuously or m — o,
{1+ 1(m/r)m/r =e Thus, FV, = PV(e)*
Example: PV =10000 r=10% t=5
FV = 10000(e)-1°5 = 10000 €5 = 10000 (1.6487) = 16487
Finding PV: PV =FV/ (e)*

If you want to have 200,000 at retirement 10 years from now
and you can invest at 10% interest, how much should you
invest today?

PV = 200,000/ (e)10(10 =200000/e = 73578

Computing APRs from EARs

APR=m|(1+EAR)™ -1

M = number of compounding periods per year

Suppose you want to earn an effective rate of 12% and you are
looking at an account that compounds on a monthly basis. What
APR must they pay?

APR =12[ (1+.12)"** ~1]=.1138655 or 11.39%

Excel Solution

[=NOMINAL(0.12,12) |

Effect rate 0.12
Npery 12
NOMINAL=

0.113865515

65

66

Computing Payments with APRs

¢ Suppose you want to buy a new computer.

¢ The store is willing to allow you to make monthly
payments.

The entire computer system costs $3,500.

The loan period is for 2 years.

The interest rate is 16.9% with monthly compounding.
What is your monthly payment?

[=PMT(0.0140833,24,3500,0) |

Excel Solution

Rate .169/12
Nper 24
PV 3500
PMT ($172.88)

Future Values with Monthly
Compounding
Suppose you deposit $50 a month into an account
that has an APR of 9%, based on monthly
compounding. How much will you have in the
account in 35 years?
Excel Solution

|:|:v(o_oo75,420,-50,0) |

Rate .09/12
Nper 420
Pmt -50

$147,091.51

67
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Present Value with Daily Compounding

You need $15,000 in 3 years for a new car. If you
can deposit money into an account that pays an
APR of 5.5% based on daily compounding, how
much would you need to deposit?

Excel Solution

PV/(0.00015,1095,0,15000)

Pure Discount Loans

* Treasury bills are excellent examples of pure
discount loans.
— Principal amount is repaid at some future date
— No periodic interest payments

e If a T-bill promises to repay $10,000 in 12
months and the market interest rate is 7
percent, how much will the bill sell for in the

- .
market? Excel Solution

| PV(.07,1,0,10000) |

Rate | .055/365
"'::’ 115‘::’050 Rate 0.07
Nper 1
PV = |($12,718.56) FV 10000
PV= ($9,345.79)
5-69 5-70
69 70
Amortized Loan with Fixed Amortized Loan with Fixed
Payment Example Payment - Example
* Each payment covers the interest expense plus
reduces principal Beginning  Total Payment  Interest Principal Ending
* Consider a 4-year loan with annual payments. The Year Balance Payment Paid Paid Balance
interest rate is 8% and the principal amount is 1 [s 500000 $ 150960 $ 40000 $ 110960 $ 3,890.40
$5000 2 |$ 389040 $ 150960 $ 31123 $ 119837 $ 2,692.03
: 3 |$ 269203 $ 150960 $ 21536 $ 129424 $ 1,397.79
— What is the annual payment? 4 |$ 139779 $ 150960 $ 11182 $ 1397.79 $
Excel Solution Totals $ 603840 $ 103842 $ 5,000.00
[= PMT(0.08,4,5000,0) = 1509.60
Rate 0.08 Interest Paid = Beginning Balance * Rate (8%)
Nper 4 Principal Paid = Total Payment — Interest Paid
Pv 5000 Ending Balance = Beginning Balance - Principal Paid
PMT ($1,509.60)
5-71 5-72
71 72
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