*  FINANCE- FINANCIAL CALCULATIONS Name

Time Value of Money Calculation Methods

The time value of money may be calculated using a variety of techniques., When
achieving specific financial goals requires regular deposits to a savings or investment
account, the computation may occur in one of several ways. For example, Jonie plans to deposit
$10,000 in an account for the next 10 years. She estimates these funds will earn an annual rate
of 5 percent. What amount can Jonie expect to have available after 10 years?
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“If I deposit $10,000 today, how much will I have for 2 dows payment on 2 house in five vears?”
( MW 52,000 seved g yoar glve me encugh money when I rethre?”
“How much must § seve todey to have snough for my childeen’s post-secondary educaton™

As inwoduced in Chapter 1% and used © measure finsncis! opporuniny costs in other chaptars, the time value of money, mors
commonly referred 1o as fnterear, is the cost of money that is borrowed or lent. Interest can be pompared to rent, the cost of using
an spartment or other item. The dee value of money is based on the fact thet & dollar recsived today is worth more than & dollar
thet will be received one year from today because the dollsr reccived today can be saved or invested end will be worth more than a
doliar & vear from today. Similedy, 8 dollar that will be reccived one year from today 1s curreatly worth less then e doller roday.
The time value of pwo maior componanis: future velue and present value. Fw computations, which e also
referred 10 a5 (O g;gnzfsziggsaciﬁ the smount to which & cutrent sum will increase besed on & cerain Intrrest rate and period of
tms. Pm;m* sxzfzsmm iz caloulated through s process called &’zsww:mg 3& the carrent value of & furure sum based on e

certain interest rate gnd pariod of time,

In future value problems, vou are given an emount 1o save or invest and vou caleulate the smount thet will be availeble st some
future date. With prosent valur problems, vou are given the amount that will be evailable a2 some futare date and vou caloulate the

curreat value of that sencunt. Both future value and g&axcm waiue mmg;ﬁmwm are based on basic interest rate caleulations,
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FINANCIAL CALCULATORS

Cureently, Hoancial celoulators, with dme value of money functions built in, ere widely used w0 caloulate Butare value, presont O
velues, snd ennuires, For e following sxemples, we will use the Texer Intrruments BA T Plus fnasedel naleuleror, which is
restsmrnanded by the Canadian Institure of Financial Planning,

When using the BA T Plus caleulator 1o solve dugé valus of money proplems, vou will be working with the TVM keys that Include:

Ded M-CLE QZM,+AIW> to Loon /é/mﬁ{/fna, el

L~ Crmprrte bey vsed to initiate Snuncial caleuiitions once slf valves @e ingit

- Prasent vahue

~ Amount of payinen, vsed only for annnities

-~ Fature valse

Enver valuzs for PV, PMT, and FV @ negative if they representash outflows (2.8, investing & sum of money) or as positive if they

repeesent cash inflows {o.g., roociving the proceeds of au investd 18 convert s positive number to g nogative number, ontor the

nuber and thea press the 45 key,

The cxamples that are shown in this chapter assume that interestis compounded sapuslly and thet there is only one cash Pga 41

fiow per 'pcfiod, To reflect raiy, we must set the sumber of payments and compounding per period to 1 {the defauly senting

5 12} To do this, prozs fn wra the | buy ; 3 bunon {for the 7Y funodon showsn gbove i), the noamber 1, the Q
 bration, e uthon again, sud fnally te buston {for the guit Renctdon above i1, Before sing eny financial

esloulator, we srrongly recommend that you consult the instruction manuel that sccompanies it and sttopt the cramples shows
thaors.

vestment of mongy is considered to be an owdlow of canh; therefore, the presens value of 3100 shouid be enterad a3 & negative

/ "N lor's try & problom. What s e favare value of $100 aftor duree vours at & 10 precent snnnal interest rate? Romomber that en
N nuober.

Firgt, vou soust enter the dats. Remaember that an investment of money i considered to be an outflow of eazh; themfors, the 5100
should be enterad 25 3 nogative number
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FUTURE VALUE OF A SINGLE AMOUNT

m'ﬁm future value of an amount consis of the original emount plus compound interest. This celoulation involves the following

slesneaty:
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n = Nurober of time periods

Sample Problem 1 What Iz the fature value of 5800 @ § porcent afier six vears? Paze 42
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Sample Problem 2 How much would you have in savings if vou kept $200 on deposit for cight years at § prroeat, componnded
sEmivamnualiy? —
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FUTURE VALUE OF A SERIES OF EQUAI.
ANNUITY)

Future valus may slso be caloulated for o situation in which roguler sdditions ave mude 1o savings. Thelforaneia and financial
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M;z&-m&}m <t Using Exhibit IB-248: )] i
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Sample Profiem 3 What! isthe futnee value of an ganvel deposit of $230 carning 8 percent for 15 vears?
PHT—;LgD D T)y= 6 Mele Fv= 5383, 47

Sample Problm-4-Fhat amonnt would you hav«c in & redrement ascount if yvou mede saouel deposins of S.s?;s for 2F years
carning 12 porcent, compounded sonually?
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PRESENT VALUE OF A SINGLE AMOUT

I you want 1o know how much vou need to deposit now 1o recive ¢ cortaln smonnt in the funure, the formuia and finsncial Q
saloulater compatations sre as follows: Fy= 300 I K / O/ = g /\/ 7 Dj

T

Sample Problem B What Iz the prescat valoe of $2.200 carning 15 porcent for cight yeans?

PV = . fy= 2200 IT/y=13 N=K
Sample Problem € To have 56,000 for s child’s cducation in 10 yoars, what amount should a parcat deposit in a savings acoonst
that carns 12 perssnt, covnpoundsd guarterly?

=12/ 4 -3 Looo

L
- O rsX 4 /. 3/7
D o 'VL@/“[%%' 1

PRESENT VALUE OF A SERIES OF EQUAL AMOUNTS (AN

TY)

The finel tore value of money shwaton sllows you w0 roockve an amount o the cad of sach thme pesiod for a corteis sumbes of
periods. The fornmis and financisl caloulstor computations are 53 follows:
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Using Exhibit m«zg%é
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Sample Problerm 7 Whar Is the presest value of 2 withdeawal g&‘,Sm{fm the ond of sach vesr for 14 yosrs with anlaterest oate of 7

percent’? P/b(_'[_"'_ 200 N = I 7 =77 pi= /7‘][71 0?

vz ——
Swmiple Problam 8 How much would vou heve 1o deposit now 10 be able to withdraw 3650 at the end of each year for 20 voars
from an account thet cams 11 percent?
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USING PRESENT VALUE TO DETERMI
PAYMENTS

(s

Sample Problem 9 What would be the snoual payment amount for 2 320,000, 10-yzar loen ot 7 porcent? f) /V] 7—: 37 1
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pY— 20000 Vo gy s
M= 10
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Annual Contributions to Achieve a Financial Geal

Achieving specific financial goals often requires regular deposits to a savings or
investment account. By using time value of money caladations, you can determine
the amount you should save or invest to achieve a specific goal for the future.

EXAMPLE 1
Jonie has two children who will start post-secondary education | She plans to set aside

$1,500 a year for her children’s education during that period and estimates she will earn an
annual interest rate of 5 percent on her savings. What amount can Jonie expect to have available
for her children's post-secondary education when they are ready to enroll?

/[/:/0 /Mf'f/gWOU/q& I/y= 5 /=
EXAMPLE 2 $ AR

Don wants to accumulate $50,000 over the next 10 years as a reserve fund for his parents’
retirement living expenses and health care. If he earns an average of 8 percent on his
investments, what amount must he invest each yvear to achieve this gosl?




PRESENT VALUE OF A SERIES OF DEPOSITS

You can also use present value computations to determing how much you need to deposit so that vou can withdraw a O
certain amount from the aceount for a desired number of vears. For example, i vou want to take 8400 ontof an
investmant acecunt each year for nine vears and vour money is carning an annual rate of 8 percent, yvou can see from

Exhibit 1~-8D @ that vou nzed to make a current deposit of S_

PRACTICE PROBLEMS
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8. Calenloting Anwual Povnents. What sasual pa&m&a{ 3 mq&mﬁ 1 pay off & four-year, 520,000 loag if el interest rate bcwg
charged is 7 poreemt? LOS : .
9, Mﬁwwg ke Dyt Flow. You Bave S&E}Q G300 o dnvest today, A percéat W yeat, yektat g cax& ysgm mt%&ixm 8t the end
- ofeachoyoar, fora peried of 20 vears, béfore your money i exhausted? Los

10. Exploving Oher Tome Value of Money Applitizions. Usiog time vilie of money tables o & ﬁmc;mi calouinton mim%am zha
following: LO4 . -

& Fhe faturs value of 450 six yoars fmm nowat 7 porosat,

&, The forses voine of 3300 ssam euch ycm* for 1vears 28 § pordent. .

¢ The amount you have o deposit My {prevent valne) af o 8 porosnt Interest rate 1o have S}; 00 Bive years Froms o,

d. The emount you have to deposit today to by sble to take our $500 2 yoir for 10 years from un sccount nesning & poretat.
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12 Caloularing the Future Volue of ¢ Single Sum. You have 3300 in & sevings acoount that cars 6% fatseost componnded annuslly.
How much sddiional intorsst would you carn In o veans if you moved the 5800 to au sccount that sarns & peroent
corpounded seod-snnualiy? LO&

13, Coleularing the Funwe Value of ¢ Single Swm. What is the future velue of $20,000 received in 10 vears if it is invested 2t §
pereont componnded annually for the sext six vears and t 5 percent compounded annually for the romaining four years? LOS

14, Caleulnting the Present Volue of o Single Swm. Your parsnts have promised to give vou 2 gradustion prasent of 55,000 when
you gradusts in four years. I jnterost rates stay et 6 percent compounded annually for the next four years, how much is this

moncy worth in todey’s dollans? LOS
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MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the

question. @h

1) Assume your uncle will pay you $100 for each of the next two years and $200 in years 3 an ese amounts
will be paid at year end. Assume the interest rate is-10%for the first two years and 12% for the next two (years
3 and 4). What is your uncle's promise worth in today's dollars? (Round your answer)

1)
r~ N= 2= ol
A)$600  B)$317  C)$512 (D) 5453 B)$342 200 P+

pme [p0 V=L I/y:w - 7V ]«'N—’.}Tzf)gutr,l | Z{—‘w

2) What is the future value of $20,000 received today, after 10 years if it is invested at 6% compounded
annually for the next six years and 5%, compounded semi-annually for the remaining four years?2)

A)$32.772 B)$38.817 C)$25,000 f{:Di\§34,567 E) $31,000
PV 20000 Iy=6 m}> Fv=_
N=L&6 plp— Yy &lo WN=4x2

3) What is the future value of $30,000 received today, after 10 years if it is invested at 7% compounded
annually for the next seven years and 5%, compounded annually for the remaining three years? 3)

A) $71,000 /@@54 567 C)$81,744 D) $62 172 ®$55,767
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4) What is the future value of $80,000 received today, after 14 years if it is invested at 8% compounded
annually for the next five years and 3%, compounded annually for the remaining nine years? 4)

A) $171,022 : 2

) $158,098 [~ py= 00O [2) /f7 lw 2

C) $153,371 [ ) L, = =

D) $134,567 — N=5 7y

E) $144,772 _'I// = € / = 9
Fy= i

5) If a person deposited $10,000 earning 9 percent for 11 years, this would involve what type of computation?
N

A) present value of a single amount Lt ~DOD
: . Pv= [O
B) simple interest

C) future value of a series of deposits

D) present value of a series of deposits =
E) future value of a single amount

6) An individual invests $10,000 at a rate of 5% per annum. What will be its value in 10 years' time?  6)

A) $15,853  B) $15,000 C) §19,000 D) $18,000 E)$16,289

Py=[D0OO
=L .
N= 10
7) Your goal is to accumulate in 4 years $5,000. If you can earn a rate of 4%, compounded monthly, what will
be your end of month monthly payment need to be to reach this goal? 7)
A) $124 B) $300 C) $104 D) $96 E) $262 = b xl2= v g
o o /\{ /
: Fy= 5000
fMT =

8) Your goal is to pay down your student loan in 3 years. The balance today is $9,434. If you are charged a rate
of 4%, compounded monthly, what will be your monthly, end-of-period payment?8)

A) $279 B) $406 C) $300 D) $262 E) $377

p N=73x3
/1 2y = Ve
/ pr= 9434

PHT = —



9) An individual invests $5,000 at a rate of 5% per annum. What will be its value in 10 years' time? g1

A) $9,000 B) $8,144 C) $9.,542 D) $7.500 E) $7,927

PicsDOO )y~ N2 1O A
10) Assume your friend will pay you $200 for each of the next two years and $400 in years 3 and these amounts
will be paid at year end. Assume the interest rate is 10% for the first two years and 12% for the next two (years
3 and 4). What is your friend's promise worth in today's dollars? (Round your answer)  10)

A) $951 B) $831 C)$1,000 D) $906 E) $600 Nz
pMUT= 20 ©
[ HHy=z)D i
(:/ F= s R = PV

11) Your goal is to pay down your student loan in 3 years. The balance today is $9,434. If you are charged a
rate of 9%, compounded monthly, what will be your monthly, end-of-period payment? 11)

A) $527 B) $406 C) $193 D) $300 E) $262
pPv= A42¢ N= 3x12

12) You wish to accumulate $15,000 within five years. How much would you have to save each year for five
years to attain your goal? Assume an annual interest rate of 4%. Savings occur at the end of each year. 12)

A) $3,500 B) $2,662 C) $3,000 D) $2.905 E) $2,769
FVv=|sDo0 -—I/l{ el =

N=5 PMI= o

13) An individual invests $12,000 at a rate of 4% per annum. What will be its value in 9 years' time? 13)

A)$15,853  B)$15,000 C)$18,000 D)$17.080 E)$16,289
puzjroov  N=1
I1=% Py ; =
14) An individual invests $9,000 at a rate of 6% per annum. What will be its value in 11 years' time? 14)

A)$15,000 B)$17,085 C)$18,000 D)$16,289 E)$15,853
/)yc %bo M= [ ,
46  Pve_____ D
15) If a person deposited $100 a month for 5 years earning 9 percent, this would involve what type of
computation? 15)

, INTE B0
A) present value of a single amount G
B) present value of a series of deposits (
C) future value of a single amount
D) simple interest |
E) future value of a series of deposits ! B ¢ 3% qrs
L - - 163 2B 0%;
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