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Learning Outcomes

LO.1 Identify various types of cash flow patterns
(streams) seen In business.

LO.2 Compute the future value of different cash
flow streams. Explain the results.

LO.3 Compute the present value of different
cash flow streams. Explain the results.

LO.4 Compute (a) the return (interest rate) on
an investment (loan) and (b) how long it
takes to reach a financial goal.
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Learning Outcomes (cont.)

LO.5 Explain the difference between the Annual
Percentage Rate (APR) and the Effective
Annual Rate (EAR). Explain when it is
appropriate to use each.

LO.6 Describean amortized loan. Compute (a)
amortized loan payments and (b) the amour
that must be paid on an amortized loan at a
specific date during the life of the loan.
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Time Value of Money (TVM)

The principles and computations used to revalue
cash payoffs from different times so they are stated
In dollars of the same time period.

Dollaramounts from different time periods should
never be compared; rather, amounts should be
compared only when they are stated in dollars at the
same point in time, such as December 31 of a
particular year.

Dollarsfrom different time periods have
opportunities to earn different amounts (numbers of
periodg of interest (return).
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Time Value of Money (TVM)

At a 10 percent opportunity cost rate, which I
better, receiving $700 today or receiving $93%
In three years?
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Time Value of Money (TVM)

To answer the question, we must revalue the
cash payoffs so they are stated in dollars at the
same time period.

/Year (n): ? 1 2 3 \

r = return = 10%; I I
| | |

Cash flows:

Option A: PV, = $700 Translate the current $700 into an

FV amount byddinginterest.

Translate the future $935 into a B
PV amount byaking outinterest. $935 = FVBy

? = FV,,

7 <

kOption B: PVg =
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Cash Flow Time Lines

Graphical representations used to show timing of cash flows

4 )
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PV, = 700.00 ?
\ Y

PV = Present Valued the beginning amount that can be
Invested (current value of some future amount).

FV = Future Valuet the value to which an amount invested

today will grow at the end of n periods at an opportunity cost
rate equal tor.
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Types of Cash Flow Patterns

LumpSumAmountt a single payment
(received or made) that occurs either today
or at some date In the future.

Annuityt multiple payments of the same
amount over equal time periods.

Uneven Cash Flowanultiple payments of
different amounts over a period of time.
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Future Value

Compounding to compute the future value
of an amount we push forward the current
amount byaddinginterest for each period in
which the money can earn interest in the

future.
f N
s | : :
: : 1.1
PV, = 700.00 =212~ 770.00 =212~ 847.00 X212~ 931 70 = Fv,
y

\_
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Future Value of a Lumpum
AmountF\/

FV, = PV(1 + F)
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Four Ways to Solve Time Value of
Money Problems

Jse a cash flow timeline
Jse an equation
Jse a financial calculator

Jse aspreadsheet
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Free & Low Cost Excel Tutorial
Options

" http://www.qgcflearnfree.ord

" http:// excelcentral.com/excel2013/basic/samplefile
smenu.aspx

" https://excelexposure.com
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F\/ Timeline Solution

b

per year for three (3) years

The Future Value of $700 invested at 10%

\_

0

1

2

3

PV, = 700.00

r= 10% I

x1.10

>770.00

x1.10

!
> 847.00

x1.10

> 931.70 = FV,

~

y
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F\/ EquationSolution

FV, = PV(1 + F)

= $7001.10¥
= $700(1.33100)
= $931.70
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FV/ FinancialCalculator Solution

/Inputs -7/00 A

--

Output =93170
N /
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F\/ Spreadsheet Solution
MS Excel

0 Set up a table that contains the data used to
solve the problem.

0 Clickf, and choose the FV function.

o0 Click the cells containinge appropriate
data to enter the data into the FV function.

o0 Calculate the answer.
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F\/ Spreadsheet Solution
MS Excel (cont.)

H & F Figure 4 1 - Excel ?EH - O X
FILE HOME IMSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEY +
3% A = o % Conditional Formatting = iil %
Bz ~ 24 Format as Table -
B Font Alignment Number = armatas Tanie Cells  Editing
- - - G ':E” St}"'EE N - -
Clipboard s Styles ~
B& - Je =FV(B2,B1,B4,B3,B5) A
A B C D E [~
M= 3
2 1/ = 0.10
3 BV = -T700.00
4 PMT = 1]
5 | PMT Type 0 0 = ordinary annuity; 1 = annuity due
6 FV = ?
The equation used to | Values that correspond to the
7 solve fo FV;incellB8 | cellsreferenced in cell C8
8 | FV,=| 931.70|=Fv(B2,B1,B4,B3,B5) |=FV{0.1,3,0,-700,0)
|
9 -
FV Computation o) 4 3
READY H M -—3—+ 100%
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Future Value of an AnnuttyFVA

Annuityt a series of payments of equal
amounts at fixed intervals for a specified
number of periods.

¢ Ordinary (deferred) Annuity an annuity whose
payments occur at thendof each period.

¢ Annuity Due an annuity whose payments occur
at the beginningof each period.
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2 K| 0 Qa U KS -ya@arOrdhdry
Annuity of $400 at 5%7?

\ FVA = 1,261.00

/ 1 2 3 Valueof EachDeposit
(I) r= 5% | at the End of YeaB
400 400 400
o L X@05P 400.00
X (1057 x105) > 420.00
S » 441.00

~

/
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FVA Equation Solution

/FVAn _ F>|\/|T[(1+|r)“‘1 (1) 2 o (14r) }\

n—1
— PMTZ(1 )
0

S
.
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FVA Equation Solution (cont.)

-

FVA; =400¢ (105)° -

@ 0.05
= 400(3.1525)

K =1,261.00 /
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FV of an Annuity DueFVA(DUE)

4 o)

Valueof EachDeposit

1 2
0 r= 5% | | at the End of YeaB
400 400 400
| X (105Px (1.05) 420.00
X (LO5) x (1.05) 441'00
X (1.092 x (1.05) '
> 463.05

FVA(DUEE 1,324.05
\ : J
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FVA(DUE EquationSolution

/FVA(DUE)H =PMT [(1 + I’)n + (1 + r)”‘1 NN (1 + r)1 }\

n—1
= PMTZ(1 +1)t (1+r)
0

[(1+r" -1

— PMT (1+r)

h'd

N L
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FVA(DUE EquationSolution

4 (105 -1 1)

FVA(DUE), =400 1.05
( )3 ) 005 ( )

\ —

= 400{(3.1525)(1.05)}
= 400(3.310125)

~

K =1,324.05 /
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Cash Flow Streams

Payment (PMT) designates constant cash
flowst that is, an annuity stream.

Cash flow (CF) designates cash flows in
general, both constant cash flows (i.e.,
annuities) and uneven cash flows.
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Find the FV of an Uneven Cash Flow
Streant FVCFE

~

Valueof EachDeposit

r= 5% 1 2 ? at the End of YeaB
400 300 250
L xA05F 550,00
Lo X (1.05F . 315.00
- . 441.00

FVCE= 1,006.00
NG /

© 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, excappéomitted in a license
distributed with a certain product or service or otherwise on a passvpoatected website for classroom use.



FVCFEEquationSolution

4 a

FVCF, = CF,(1+1)" +-.-+CF, (14r)’

= icam +r)"
- i /
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FVCFEEquationSolution

-

o

FVCF, = 400(1.05)° +300(1.05)" +250(1.05)°

~

=400(1.1025)+ 300(1.0500)+ 250(1.0000)

=441.00+315.00 +250.00

=1,006.00

/
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Present Value

Present value is the value today of a future
cash flow or series of cash flows.

Discountings the process of finding the
present value of a future cash flow or series

of future cash flows

Finding the present value (discounting) Is
the reverse of finding the future value

(compounding).
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Present Value PV

Discounting to compute thepresentvalue of an
amount webring back to the present a future
amount bytaking outinterest for each period Iin
which the money can earn interest in the future.

- D
(u) r=10% |1 2. 3.
| 1 « | 1 « | 1 « |

| PV; = 70248 - 110 27573 « 20 850,00 22— 935,00 = Vs
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Present Value of a Lurgum
Amount PV

4 )
oy PV 1

_ ~FV,
(1+r)
\_ 4
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Present Value of a Lurgum
Amount PV

What is the PV of $935 due in Three (3) years if
r=10%"7

PV =935 1 =
(1.10)°_

=935(0.751314801)

K =702.48 /
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Present Value of an Annuity
(Ordmary} PVA

PVA = the present value of an annuity with
n payments.
Each payment is discounted, and the sum

of the discounted payments Is the present
value of the annuity.

© 2017 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part, excappéomitted in a license
distributed with a certain product or service or otherwise on a passvpoatected website for classroom use.



PVA Cash Flow Solution

What is the PV of a thregear $400 ordinary
annuity If r = 5%7?

Valueof EachFV o 1 2 3\
Amount Today | r=5% |

|
(Year 0) L 400 400 400
380.95 « 00 1

— X
1.05
362.81+ (1057
345.54 «

N 1,089.30=PVA,

(105%

/
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PVAEquation Solution

/PVAn:PMT_ 1 }+...+PMT{ 1 }\

(1+r1)"

n
1
— PMT Z(1+r)t_

= pMT| — =

N /
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PVAEquation Solution

- ST

3
PVA, = 400 —1=2)

— 400(2.723248)

k =1,089.30 /
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Present Value of an Annuity
Duer PVA(DUE)

G/of EachFV \
3
|
|

Amount Today 0 — o 1 2
(Year 0) 1 L 22
1 X x 400 400 400

. @ 1

' (1.05) x
380.95- (LO5} ” 1

Ak (1.05)x X
362.81- (105

1,143.76= PVA(DUE)
\_ : Y
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PVA(DUEEquation Solution

@/A(DUE)n =PMT 1 +...+PMT 1 \

=1
= PMT met (1+7)

= PMT -

h'd

(1+r)
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PVA(DUEEquation Solution

~ PR

PVA(DUE), = 400+

A4

(1.05)

= 400{(2.723248)(1.05)}

\ =1,143.76 /
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Perpetuities PVP

Streams of equal payments that are
expected to go on forever

4 )
PVP = PMT| - | =

G Y
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Perpetuities PVP

4 100 )

PVP1 — ﬁ — 2,000

PVP, =99 _ 1000

\_ 0.10 y.
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PV of an Uneven Cash Flow
Streant PVCE

Valueof EachFV _ ro
Amount Today | r= 5%

|
(Year 0) 1 400 300 250

380.95 « (105) | 1
27211+ (1057 _L
' (TO5F

215.96+

869.02=PVCE
N )

1 2 3
|
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PVCFEquation Solution

o

PVCF, = CF, ~ |+--+CF,
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PVCFEquation Solution

TR

PVCF, =400 1 + 300 1 + 250 1
3 1 2 3
_(1.05) | _(1.05) | _(1.05) |

— 400(0.952381)+ 300(0.907029) + 250(0.863838)
—380.95+272.11+ 215.96

k =869.02 /
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Comparison of FV with PV

FV contains interest, whereas PV does not.

At an opportunity cost rate of 10 percent:

¢ alumpsum payment of $70dayis the same
as a lumpsum payment of $931.7 three
years

¢ The PV of $700 has no interest; the FV of
$931.70 contains three years of interest, which
equals $231.70.
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Comparison of FV with PV (cont.)

0 rmaom .2 ;
| | | |
PV= 700.00 F\;=770.00 F\,=3847.00 F\,=931.70
A A A A
e N O N N N
PVatYearO;ﬁ@: PV at Year 0 = 70& | PV at Year 0 = 70& | PV at Year 0 = 700
terest frony Interest from: Interest from: Interest from:
Year 1= 70.00 Year 1= 70.00 Year 1= 70.00

Year 2= 77.00 Year 2= 77.00

< Year 3= 84.70

< Total = 147.00 Total = 231.70

otal = 70. Total = 70.00 <

Thevalues given under the tick marks for each year diffel
only because they contain different amountsiaterest.
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Solving for Interest Rates (r)

Suppose you pay $78.35 for an investment

that promises to pay you $100 five years
from today. What annual rate of return will

you earn on your investment?

4 )
0) 1 4 )
| r=72 | X | |
PV =-78.35 100.00 = FV¢
\_ W,
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Solving for Time (n)

A security that costs $68.30 will provide a

return of 10 percent per year. If you want to
keep the investment until it grows to a value

of $100, how long will you have to keep it?

-

\

1 =9
? r= 10% =1 X "™ ”I

|
PV =-68.30 100.00 = FV,
\_

y
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Semiannual and Other
Compounding Periods

Annual compounding Is the process of
determining the future value of a cash flow
or series of cash flows when interest Is
earned (added) once per year.

Semiannual compounding Is the process of
determining the future value of a cash flow
or series of cash flows when interest Is
added twice per year.
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FV of a lump sum

The FV of a lump sum be largeinterest is

compoundedmore often, holding the stated
r constant? Why?

¢ If compounding is more frequent than once per
yean for example, serrannually, quarterly, or
dailyt interest is earned on interestthat Is,
compounded more often.

¢ Compared to annual compounding, a greater
amount of interest Is earned when interest is
compounded more than once per year.
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Distinguishing Between Different
Interest Rates

rsupLe= Slmple (Quoted) Rate
used to compute the interest paid per period

APR= Annual Percentage Rate= rqupLe

rear = Effective Annual Rate
the annual rate of interest actually being earned
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Comparison of Different Types of
Interest Rates

s vp e WVritten into contracts, quoted by
banks and brokers. Not used in calculations
or shown on time lines.

-en INterest rate per period (e.g., per yea,
per month, etc.); useth calculations;
shown on time lines.

rean Used to compare returns on
iInvestments with different payments per
year.
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Simple (Quoted) Rate

rs,vpLdS Stated in contracts
Periods per year (m) must also be given

Examples:
¢ 8%, compounded quarterly
¢ 8%, compounded daily (365 days)
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Periodic Rata e

Periodic rate Fpe=rgup 8N, Where m is
number of compounding periods pgear, m
= 4 forquarterly compounding, 1fr
monthly compounding, and so forth.

Examples:
¢ 8%, compoundedjuarterly:rper=8%/4 = 2%

¢ 8%, compounded monthlyyer = 8%/12=
0.667%
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Effective Annual Rate

The annual rate that causes PV to grow to the
same FV as it would with mujberio
compounding.

/ Effective \

m
Annual :rEAR:(an'MF’LE] 1.0

m
Rate (EAR)

o /
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Computinggar

What Is the effective annual return (EAR) for an
Investment that pays 12 percent interest,
compounded monthly?

r
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