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Fundamental Truth in Finance: e e
s A dollar received now is worth more than cam &
#42° o

s This is true because of the ability of individuals to earn inter
and pvi it

N thme
Vank

Today I 11 year from tod
I I

$1 received today $1 received 1 year from today

The $1 received today is worth more than a dollar received | year from now because you can invest the dollar
and eam interest.

1f vou invest the §1.00 in a bank account that earns 10% annual interest:
Today (at 10% annual rate) 1 year from today

I I

I I
$1.00 » ZTOWSto > 2110

\I‘h“ terms we will use for this chapter m/ L
Present Value Future Value H
(Interest going backwards) (Interest going forward)
The P resent” VdLI ve. of The i recewe Wq_‘j

s dq°°, bt & T b ik lin 'fha bank 4
eavn 0% Awnual Rate compomded once for the
'jé’ﬂff The Fvture Valpe o€ that f 12 will
ve fII-{-‘E"”. Thﬂ#cfwd 555 uun:u.«rhal rather veceive
“The future value of $1.00 is $1.10” The i ‘I"Dcia.q |H5{—€aa{ c:rfi

“The Present Value of $1.10 is $1.00”
e Pres i @ 2 Wku15 VJ
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Chapter 9: Compound Interest
9.1) Compound Interest

a. Find compound interest

Simple Interest:
Interest paid on only the principal.

Compound Interest:
1} Interest paid on principal and past interest
2) Compound interest 1s calculated on any interest previously paid to the account in addition
to the onginal principal

Compound Amount;

Total amount that an investment earns at maturity (FV) MV = Mﬂ'*‘tﬁ l""j Ve hﬁ&
ey
FV = Fufwe valpe

Interest Earned:

Interest Eamed = Compound Amount — Original Amount é— =

**Works for both simple and compounded interest WMU| O
Example:

Imagine you have deposited money i
1) $1000 in an account that pays i
2) $1000 in an account that pays 10% simple interest
a. If you invest the money in each account for 4 years, what are the compound amounts for
each account?
b. What is the difference between the two?
c. Which type of interest payments earns more?

different accounts:

= Yeaws = H
= humber of (oMfonding ferioks fer gear = 1
v = 0%

frinchpal = Present-valye = € = \#{ﬂoof_‘i

Compfound o Hﬂulﬂ'f‘ =

p——— ) —

Mnn‘trrd'j '-"'lee: Fv'h-re, wdur_" FV= M
ﬁm{ FV for 10%

Simple. mfr_mgr :
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A€tew Yeur
Tr = CRT = (oso ¥ ol =
FV at-end of gyl = OO0 (02

/jrﬁ‘w Yeawr 2-—

= PRT = ' »

FV at end ¢ Y Z = ltop + |Ito© :‘Ef!zro;
Abter Year 3

T = PRT = L& J*J':#[z’

Fv atend of Yewy 4 = =S + yZt =
Aer Mea, Y
r= PR

L= FKT:

oo Ix g = "foo
TV el of you, -

1500 + %60 = 7%00
= CMPond Amapt = Fv= M

Futwe vale = Matority va e




Compound amount for $1000 in an account that pays 10% interest compounded annually;

After vear 1:
I=PRT=1000x.10x1=5100

Value at end of 1 year = 1000 + 100 = 51100
After year 2: /
[=PRT=1100x.1x1=5%110

Value atend of 2 years = 1100+ 110=81210
After year 3:

[=PRT=1210x.1x1=%121

Value at end of 3 years = 1210+ 121 =81331

Alfter vear 4:

I=PRT=1331x.1x1=5133.10
Value at end of 4 years = 1331 + 133.10 = 51464.10

Compound amount for compound interest = $1464.10

$1000 in an account that pavs 10% simple interest:

After year 1:

I=PRT=1000x .10x 1=5%100

Value at endfof | year = 1000+ 100 =81100

After year 2:

Y

[=PRT=1000x.1x1=8100

Value at end jof 2 years = 1100 + 100 = $1200

After year 3:

Y

[=PRT=1000x .1x1=5%100

Value at end jof 3 years = 1200 + 100 =$1300

After year 4:
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‘whea we |
I=PRT = 1000x.1x 1 =$100 CMPM& ‘5JMPQ

Value at end of 4 years = 1300 + 100 = 51400 1 l'ﬂ‘hf-ff ‘5 f-r AW A
Compound amount for simple interest = $1400 : {on PO U‘lﬁi { 0??3 fes 1
\

\o g 60"‘ C'U SIONS

: What is the difference between the two?

Maturity value with compounded interest = S1464.10 \“\\ "ra
Maturity value with simple interest = -51400.00 -~
Compounded interest earned this much more = 564.10

Which tvpe of interest pavments earns more?

Account with compound interest always earns more!

Account with Compounded Interest:

Interest = Compound Amount — Original Amount /

Compounded Interest = 1464.10 — 1000 = $464.10

Account with Simple Interest:

Interest Earned = Compound Amount — Original Amount

Simple Interest = 1400 — 1000 = 5400
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< ) 1—@
b. Decide on a period of cumpounding = I ) j;\ﬂ'}ﬁff T_ QA
hor: 1

e -—.-_.__

atedperiod of time. i"-‘"-""

Hints for compounding interest:
¢« Compound Interest is often caleulated more than one time a year
e Interest rates are usually given in annual terms

e This necessitates that you convert the annual interest rate to a period interest rate
5,g,ml hal F

Example: sew annval = 72 Jexr
If the 10% annual interest rate is compounded semmmually what is the period interest rate?
= Annug| Ierest Rate = 105 exiocd .zl:; L lo 05
= b =1 - s U G
0 ;;?W QF{“‘“‘“‘"“‘“ = &Iﬁ'ﬁ e e
teds  fer yeay S%
Example:
If the 10% annual interest rate is cnmpomded\What 18 the period interest rate?
A= Anvva| Toaterest Rate = !U“/{; Peviod L - 0 B
FE’J( i n‘;[; Per Yeav = Ratg or
2.6
Example:
If the 10% annual interest rate is compounded daily, what is the period interest rate?
L= Atval T nterest Rute - (o e ﬁfﬁ:‘iﬂ" =
“ - HUM‘O'C-( ﬂF_ EﬁMPpuM.‘ R-ﬂff

Y= 265
( fov wohe ’Eaﬂyeohr:!)

¢. Use the formulas to find compound amount and compound interest

feviods poy year

Exponent Lesson: \ C &f{f_ﬁr =

r\/ 3"";3 = LO00D2F39F2 02139726
-1~

e oty o4

= 2" Z42%2%2
= ¥z g

= 3%z

6
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Remember:

After year 1:
I=PRT=1000x%.10x 1 =3%$100

Value at end of 1 year = 1000 + 100 = 51100

Tnstead of ALl
TMT'}} ynU
(ovld do +iis

After year 2:
I=PRT=1100x.1x1=8110
Value at end of 2 years = 1100 + 110=51210
After year 3:
I=PRT=1210x.1x 1=5§121
Value at end of 3 years = 1210 + 121 =$1331
After year 4:

I=PRT=1331 x.1.x 1.=5133.10}

oR EVEN
Value at end of 4 years 3.10 =$1464.10 ;
i B Better //
Alternative method of caleulating: ——— O,

1000 x (1+.1)x (1 +.1)x (1 +.1)x (1 +.1) = 51464.10 /
FV =M = 1000(1 + .1)* = $1464.10 & o
FV=M=Px(1+i)x(1+i)x (1 +i)x(1+i)...
Ou
| Fe) R
Fv=m = |oco% (1 + - | Offica)
= IDoa*(l.{- -_'...)"’ h,_. >

1 =,
= (o000 % (|+_,)~r Tov Mula

= doco ¥ () for +hs
= looo % 1.46'] chaptev
= ‘H] Y oH,I10
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Formula from book: @ Lb.h', e, UJ‘I" ’l \

hot vse numbevs

FV=M=P(1 + i)' 6 Y
o (oA pPov

M = Maturity Value (Future Value) T r:?tfc.ﬁf‘PTﬂ»h I‘-’-.‘-‘* f.ﬂ,

P = Principal or amount deposited in account 'I I'

i = interest rate per period 't'C-q'(T' oo, WE Wi

n = Total number of periods vse formy (s "}

Formula that will work for all problems (no matter what the number of periods or period rate):

s

[ Fv=M=pP@+im™

1
Caxvot '
Meauns

M = Maturity Value = Future Value
P = Principal amount invested

1= Annual interest rate

n = Number of periods in one year
x = Number of years

I"""‘--_____'_

)
=<
\
=
\!

FV=M= Tvtwe Valve = Ma-h)flfzj Vale = A\Mnun-f—-l

f: P“’!Mipal fresent- va (ve_
A= Avnua)l  Rate
= Numbey pof C'QMFOUWA'ﬂj Pe-#’lalfﬂzf Tear

n
); — C{ear‘s ver of ”mpgundmj PearmolS

% = poful Aum

Pen 4 idatemstoait

we cawn usc, FV Gnction

-ﬁ:—".:-_
n

d intevest B, 7 vmber- =
= FV(W“ Rute y ‘N "w ?resmf _.

Compomld Iuleresl




Twterest 15 Paid €ach Yz Year
* -

Example:
If vou deposit $2000 in and account that pays 10% annual interest compuunded@what
is the value of the account after 10 years? What is the total interest earned?

=X Step 1: List variables
i T P= Zobdbo
« | -
ﬂam ) A= 0%
e ¥ = 10

Step 2: use formula to find value of account at maturity

- NA (nxX)
Fv= ¢ %x(1+%)
- Zooo ¥ (14 deY (¥

Kevnember
ovder of }

OPevations

-—

= 2000 ¥ (1422 At
= 2000 ¥ (14.05)2%°
2 000 -K(;_g!',‘)hz'a

= 2000 y 2,;,5'51“[7—405#d4?1
'5'30(},.50]51-,‘ ~ & 5306.60

[

**the number from the formula is more accurate than the number from the Compound Interest Table

Step 4: How much interest was earned?

5306.b0 — 2000 = %%06-60 In-ﬁe-res?" was
envved !
Difference between Compound Interest and Simple interest:

e  With compounded Interest relatively small difféerences in interest rates can added up over
many compounding periods

How to distinguish the difference between Simple Interest Problems and Compounded Interest Problems:
Simple Interest Problems:
“Simple Interest”™ “Simple Interest Notes”  “Discount Rate” H-\ fﬂ" Fo-f'
VIR P
“Compounded Daily” P L nﬂem ﬁ
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;&',‘J:erffcs‘l“ 15 P'uaL eacl 't Yeaxr
Example:

If you deposit $2000 in and account that pays 10% annual interest compounded(semiannually,,what
is the value of the account after 10 years? What is the total interest earned?

/.r_ N Step 1: List variables
"z p= Zooo
ﬂ:mj A= 16%
\ n=2/ > N1 = 2
s S X ) ,o

Step 2: use formula to find value of account at maturity

- sA (nx))
Fv= ¢ x(1+%)
= 2000 ¥ (4 W2 A2 10D

Kewem ey
Ofc}la/.( BF- }

OPevations

-—

= 2000 ¥ (H%’_ﬁ)ﬁl“
= 2000 ¥ (14.05)7%°
- 2000*(,_55)"2"}

= 2000 y 2166329730514 Yy,
5306.6615'{ ~ & 2306.60

**the number from the formula is more accurate than the number from the Compound Interest Table

Siep 4: How much interest was earned?
530(.0 — 2000 = %3%06-60 :r:mtewsf' wa's ,

el
Difference between Compound Interest and Simple interest:
e  With compounded Interest relatively small differences in interest rates can added up over
many compounding periods

How to distinguish the difference between Simple Interest Problems and Compounded Interest Problems:

Simple Interest Problems:
“Simple Interest™ “Simple Interest Notes™  “Discount Rate” H\ n Fu\"
EP— wIoRD
“Cmnpcunded Annually *‘6% per Quarter” “Compounded Daily” F fo Wem ’7
Page 11 of 24
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9.2} Savings Accounts; Daily Interest

a. Define the Passbook account or Savings account and Time deposit accounts

Most banks pay interest, compounded daily.

Passhook accounts or Savings accounis:

» “Regular savings accounts”

» Money can be deposited or withdrawn at any time

e The Truth in Savings Act of 1991 mandates that interest on savings accounts be paid based
on exact number of days

o Most of these accounts are safe because they are insured by the government FDIC Insured
(Federal Deposit Insurance Corporation).

o Historically earn from annual 2.5% to 6% interest rate

* Book assumes a 3 2% annual interest rate compounded daily

Time Deposit accounts:
e You earn a higher interest rate when you promise to leave your money for a longer period of
time.
» You are required to leave the money in the account for a specified period of time.
e The time deposit account will typically earn more than a savings account.

CD or Certificate of Deposit account:
e A minimum amount of money must be left in for a minimum amount of time.
* (D accounts typically eam a higher rate of return than the time deposit account.

Remember:

Formula for finding the compound amount after making an investment:

FV =M =P(1 +in)™

M = Maturity Value = Future Value
P = Principal amount invested

1= Annual interest rate

n = Number of periods in one year
x = Number of years

Finding the interest earned:

Interest = compound amount - principal

Compound Interest ( Page 13 of 24
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f

b. Find interest compounded daily

Example:
Maria Carlota deposited $4300 in a savings account paying 3 %% annual interest compounded daily

on July 9 and withdrew the money on August 17. Find the value of her investment (money

deposited) on August 17. How much interest did she eamn?
E = {:? avt of 4 Yeour

Step 1: List Variables e % G e
~ u%oo0 X = Szc = .1068Yq350e8

R ?a'fi,ﬁ/:? =) =035
N =

= %5

Dale invested - July 4
Dadﬂ w/i‘rw - ﬁ'\l’j I'-?*
D@'j& #l n Account = 39

V-

[

L]

A

-
N\

Step 2: Use formulas to solve for FV = M and interest

- \A(n% x)
A
?ﬂl‘(!‘iL ’F\ A@ES*‘IQEQI}QBJSGGE’B
. 035

L{??E?D*(}"f‘ 3&5

H%bo0 F (l+ -DQDD?Bﬁ'foCHn?‘Sﬂ)
A 39

A 3

H 200 ¥ (f.nono‘iﬁﬁ'?a'—f{a‘fj%‘!>
4200 ¥ 1-005T 4694756575

L{%(in] = Futuve V&lue 2R Auj ,'_}

Todevest Baveed = 43)4.1) = Y4300 = [0, 1)

Compound Interest

Maria Carlota earned $16.11 for leaving her money in the bank for 39 days.

Page 14 of 24




Now what happens if we make withdrawals or deposits into the savings account? How much interest do we
earn?
Example:
Maria Carlota deposited $4300 in a savings account paying 3 2% annual interest compounded daily
on July 9. Maria deposits an additional $690 into the account on July 31. She withdrew the money
on August 17. Find the value of her investment (money deposited) on August 17. How much interest
did she earn?

**Treat each step deposit separately. Find the interest earned for each step.

Step 1: The amount initially deposited was in the account for the entire time. Find the compound
amount that resulted from the $4300 that was left in the account for 39 days.

From the previous problem we know that the compounded amount= $4316.11 /

Step 2: find the compound amount that resulted from the $690 deposited on July 31.

First: Find the number of days that the investment was in the account

Trnvest J:u.}r J'Mcj i [

Wldvaw day f‘rvj 17 |3 days befween fuese 2date s

v f’ﬂl‘(f-f——

o3

= 0% (1 + 2=
- 6?0*(1#_.03 )

265
= 690 * it "be“sw,g@lﬂ?” ﬁ
= é?l.ll)sc;fs?%o x eT/-13

Step 3: Add the two compound amounts together and find the interest earned

(43161 1 691.1%) - (#300 + 60)

500%, 249 — Y4990 ="/ %, 24

(Mﬂx}
?—
A (%65 *%ﬁb

Compound Interest Page 15 of 24




How do we calculate interest on Time Deposit Accounts?

Example:
Toni deposits $20,000 in a 2-year time deposit account that earns an annual rate of 6% compounded

daily. What is the value at maturity?
b= 20,600
K— F (jmu’ﬁ
A zibcrn, RS

FVv= P * ({'f' %)
= -% A
= :Z,O;ooo_g(/-,c -%H'Z:D
= 20,000 % |,12348s5F32?2

= | 22,900 m)—; L4t F5

h(h%k)

(365*7)

The valve of mafuey
%5 %'L?/} 941 T

e =

e

M = 20,000(1 +.06/365)"" = 20,000 x 1.127485731 = $22,549.71

Interest Earned = $22,549.71 - $20,000 = $2549.71

Toni eamed $2549.91 for leaving her money in the bank for 2 years.
o

Compound Interest Page 16 of 24




c) Inflation and the CP1

Inflation:
s Continuous rise in the price of goods and services
e Increase in inflation means you have less purchasing power with a given amount of dollars
# Table in textbook

CPI (Consumer Price Index):
s A measure to track inflation
» Take average basket of goods and look to see how much the price increases over time

Compound Interest Page 17 of 24




9.3) Future Value and Present Value

Fundamental Truth in Finance:

s A dollar earned now is worth more than a dollar earned later.
e This is true because of the ability of individuals to earn interest.

Today |

|l year from today
I I

$1 received today $1 received 1 year from today

The S1 received today is worth more than a dollar received 1 year from now because you can invest the doll
and earn interest.

Today (at 10% simple rate) 1 year from today
I I
I

I
$1.00 » Zrows fo o EL1.10

Present Value Future Value
(Interest going backwards) (Interest going forward)

I ——————————
%TI\& tuau@b o 'I’IA Wk of  Present Ualpe
5 e WIM-{— do T lhave +o I

nvest o '€ I wan? o ;
V\K\r@ A tuve VQIUE Mm  a '_
L.J?WI"“” Amount of ‘I'IWIE. 7 |

i — e

Compound Interest R —

———ee T T

=
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Deposited o
Amount RV

Time

Future Value (FV):
'® ‘“Interest going forward™

{® The amount you receive at maturity

Future Value = Maturity value

The principal you invest is less than the maturity value
® The principal invested grows larger because of interest.
e As youmove into the future, the interest gets larger

® As the interest gets larger, the maturity value or “future value” gets larger

L

s The maturity value or “future value” is growing because the interest is getting larger

e As you move into the future, the maturity value increases
® As you move into the future, the future value gets larger

Formula:
FV =M =P(1 +im)"™~

M = Maturity Value = FV

P = Prncipal or amount deposited in account =PV
1 = interest rate per period

n = total number of periods

x = Number of years

Compound Interest

] Yl tge

0| Today FutureFDate ( {\CE
O
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The amount that you must deposit today in order to receive the maturity value at a future
time.

If you know the amount you want in the future you can use the present value calculation to
figure out how much you need to deposit today.

Present Value = Principal funds deposited today
Present value is like “interest in reverse.”

Formula:

M=P(1+i/m)"™ becomes

- Kej

M1 +in)"™ =P
M * 1/(1 +ifn)"™ =P (Dw{?{,j f
¢

FV

M = Matunty Value =FV

P = Principal or amount deposited in account = PV
1 = interest rate per period

n = total number of periods

FV

?\"e%‘ﬁ” — P = (l'f" _&)h(ﬂ“‘}()
valve 4

¥ V= M =Future Valbe
P = Present value
Hbuw mucly L= Annual Rate
You Nave +o h = Numbe- o (dw\Doundlf“:j peyiods
Aoy T +oola7 X= fear's Jon

X ¥%n = -h:inf Newmbes o ftmtpuund{hj
| L PeViods pev Year
a ceviawy 7 = Period Tutervest Ral€

Futvve \/ﬂ\lue e

S

v

In €Excel ue can Uze PV Rucson

=PV P”&::',] heacas ?L;H::dn’ ~futvre mlu:)
Compound Interest c / P—'f iods = ) Page 20 of 24




M* 1/(1+im)"™=p

Future Valunamnunt\\

Present Value factor number Present Value amount

(amount deposited)

(at 10% simple rate) | year from today
|

Today
I

|
I
y #1.10

$1.00 » ETOWS to .

Present Value Future Value
(Interest going backwards) (Interest going forward)

“The future value of $1.00 158 §1.10"
“The Present Value of $1.10 is $1.00™

Example:
If you invest $1.00 at a 10% interest rate compounded annually, what is the future value after

0z | C A (nxx)
="' Fv= F(H‘*’;j
AR ey =R _ 410

Ao
b ) el
el = 1 (115

one year?

Example:
If you wanted to find how much to invest now to receive $1.10 one year from now, how much

would you have to mvest?

FVv= 1-10 S

L= el Ni= 3 n

&n-:- | f CI‘*E“ 'ﬁ)hr b W # 0o

X =1 ||-|'D - {al - LA — {""_'_'
= == G-i--\)m e

(I ool .l ﬂ(**'?
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Example: If you wanted to have $100,000 for your daughter’s college education in 18 years, how much would
you have to invest today if you could earn an annual rate of 12% compounded monthly?

B =

!on! 00D
Y = B
i = &
A o= 127 = L2
P =7

FV
L \A(n s %
(Frily

o [v0 ocooO
(I-f .;1>A('rz* 12)
" oo

, OO0
( ‘4,.&.)“ (210

| o o ,ua-::

1
(I- ol )4\. 26

\o b

\

I1|

00>

= |1, £56. ‘?015!‘5530
_ §.51¥oczq 3“!%%

/ 26 we wanted 4 pve 160000

_a E‘; owr dangitier n 1§ '}ﬂlﬂn ~ “ Ty c”
: told “earn |2 /g compouncled mopnth!

S L would invest ¥1) 656, 9/ /i(

l{&gﬂ 22 0f 24

_--\-‘—I_




Example: If you wanted to have a million dollars in 40 years when you retire and you could earn an annual rate
of 10% compounded monthly, how much would you have to invest today?

Fv = {’DD{}){}GG
= =7 ¢ Fv

Xx= Yo al, : -
oy ¥ (1 v

(R 3 [ooo0, 00O

. (’+%>A (172 % yo\

—
-

frDD 0,000
(1-00%3 )"
| boo, 0O
9. %Dﬁaég,qq@zgq
= \RezleFy

b
2 f?j(all_?‘f

I@ L want @ lze

9197 8tey

o yeays
o

a M;”fimaife j 21 Y
CAN tavn (0%, (omp m‘f‘h!7 h o

wevld  Vewe o vest  Hi1g L2t 3y Tao(aj
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Vicki Frederick owns a restaurant worth $125.000. She is confident that its value will increase at an annual rate
of 16%, compounded semi annually for the next four years.

1) Find the future value of the restaurant in four vears.

V= 125 ©0©
,l;u 2 {(:'c'é e = -I(n

= 125 ooo (( —

‘%F Z7%) ,%6¢.2 %

The value of the restaurant in 4 years is $231,366.25

Compound Interest Page 24 of 24




2) If she sells the restaurant today, she will use the proceeds from the sale to invest in a bank account
that pavs 8% compounded gquarterly. What selling price would she have to receive today in order
to have the same Future value in four vears ($231.366.25)? (Opportunity cost problem).

The trick is to find the present value of the amount $231,366.25 using the interest rate of the investment
(8% ) she would make if she had the money today (sold the business).

FVz= 2% 26, 1%
b = XY By =0

X =1 =
= 4 £ )RR

O + ._ig)h(‘m@)
4

1 ‘B’} 527, g0

A

(]

Vicki Frederick should not sell the restaurant for less than $168.538.74. If she were offered less than this
amount, she would be better off keeping the restaurant. If she was offered more than this amount she would be
better off selling the restaurant and investing in a bank account that pays 8% compounded quarterly.

**The key concept here is that you use the interest rate on the business to calculate the future value. You then
use the interest rate on the bank account (alternative mvestment) to calculate the present value.
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