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On December 2. 1982. Genenl
Motors Acceptance Corporation
(GMAC). a subsidiary of General
Motors. offered some securities for
sale to the public. Under the terms of
the deal. GMAC promised ro repay the
owner of one of these securities

$ | 0.000 on December I . 20 | 2. but
inyeston would receive nothing until

then. Invesrors paid GMAC $500 for
each of these securides. so rhey gave
up 1500 on December 2. | 982. for
the promise of a t10.000 payment
30 years later. Such a securiry. for
which you pay some amount today in
exchange for a promised lump sum to
be received at a future date. is about
the simplest possible rype.

ls giving up S500 in exchange for
t10.000 in 30 years a good deall On
the plur side.you get back t20 for
enery $| you pur up.That probably
sounds good. buc on the down side,
you have to wair 30 years ro tel iL
\Ay'hat you need to know is how to
analyre this trade-off: this chapter
gives you the tools you need.

One of the basic problems tucet l  br  l l tc  l in l r rc ia l  nr :uturcr i r  horr  to t lcrcr l r r i r rc r l rc
ral t tc l rx l i t r  o l  cusl t  l l r r rsd\1tr i ( '1cd i r r  thc l 'u lurc.  I i r rcr : rnrplc.  t l rc. j lcLpot in i t  t ) ( ) \cr l l i l l l r \ t
l ( ) l lcr \  ( l r ' l \ \ i t ts  r rur  Sl lO rui l l iorr .  l ) r ts t l t is  r r rc:rrr  l l rc 's i r r r r i l r r :  l iekct  r rur  r r t l l l r  Sl lO rrr i l -
l ior t . ' ' l ' l rc  i l t t \ \ \cr  is  t lo l rcc:r t tse t l rc. i i lckpot rr i ls  i tc lu:r l l )  !0 i r rg lo l ) i l \  ( )ut  orcr  u lO.rcur

l t r i t r l  l l : t r ; r lcol55.5rt t i l l iorr l4*r \c i l r .  lknr r t tucl t r r ; r r t l rct ic lctrrort l r thcrr ' . ' ' l ' l rc i ln\ \ \cr
t lelrt t t ls on thc t irr tc r uluc ol nl()trc\,  t l tc str lr jcct ol ' l l t is ch:rptcr.

I t t  thc tt tosl gcrtcr:r l  scnsc. l l tc pltrasc t i l rr ,  r ' t t lut ol t , t . ,n(\ ' rcl( ' [ \  l ()  t l rc l :rct l l t :r t  i r  tkr l l l rr
i r t  l t l r t t l  t r r lar  is  r rorth rrrrrrc than l  tkr l lur  prorrr isct l  u l  \ ( )ntc t i r r rc in t l tc  t i r turc.  ( ) r r : r  pruct i .
c l l  lcrc l .  ( ) t tc rc i lsot t  l i r r  th is i r  l l t l l  rot t  coul t l  currr  i r r lcrcr l  r r l t i lc  lotr  r ru i lc t l :  so 11 111111111
lrxl i t l  rrott l t l  I [() \ \  to t t tore l l t :Ur i l  tkr l l trr  latcr. Tltc l t ' i t r le-01' l  l4*l \ \e(. l l  l i l ()nc\ n()\ \  .ut( l

t l l ( ) r lc \  l i l lcr  t l tur  t lc lx.nr l r  ( ) l t .  : lnt()r tg 0t l rcr  lh i r tgs.  thc r . t tc )()u c i i l t  c i l rn lx i r t rer t i l t r : .  ( )ur

str : t l  i t t  t l t i r  c l taplcr  is  to crJr l ie i t l r  c\ l lu, i l tc  t l t is  t l l t lc-ol l  l^* lsccrr  tkr l lur .  t rx l :n lnt l  tkr l l : r rs
: l l  \() t l l ( j  l i r t trrc t i l t tc.

. \  l l torottr: l t  untlcrstrt t tr l inr.:  () l  lhc nri l tcr i i r l  i r t  t l t is elr lPtcr ir  cr i t ical to rrrrt lcrr lurrt l i l rr . t
t lurtcr i :r l  i t t  \ub\c(lucnl e l tuptcrs. .o r ou rhoult l  \ tu( l \  i l  rr  i t l t  1r:rrt icul i l r  c:t lc. \ \ i .  rr  i l l  l )rc\cnt
lu rtr tr t t l \ ' r  ol  crurrrplcs irr l l r i r  clr lptcr. l rr  rrr lrrr pnrblcrtrs. \()ur i tns\\cr rtr : tr  t l i l ' l i . r  l i rrrrr ours
sl i r l t t l t . ' l ' l t isc l t t  l rapl '^ ' . r r  lxcuusc rr t  roul t t l i r t t :  anr l  is  r rot : lc : lu\c l i r r r ; , t r ,a"t ' r , .

a21
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FUTURE YALUE AND COMPOUNDING
The fimr rhing we will study is futurc value. Futut! vdue (FY) refcrs to thc am<runt of
money an investment will gmw lo over some period of time at some given intercst ratc. Put

another way. future valuc is the cash value of an invcstment at some time in the futurc. Wc

start out by considering the simplest case. a single-period investmcnt.

lnvcsting br a Singlc Pcriod
Suppose you invest $ | 00 in a savings account that pays I 0 percent intercsl per ycar. How
much will you have in one year? You will have Sl10. This $l l0 is equal to your original
principal of Sl00 plus $10 in intercst that you carn. We say that Sl l0 is the futurc value of
Sl00 invested for one year at l0 percent. and we simply mean that $100 today is worth

Sl l0 in one ycar. given that l0 pcrccnt is the intercst rate.
In general. if you invcst for onc pcriod at an intercsl rate of r, your investment will grow

to ( I + r) per doltar invested. ln our cxample. r is l0 percent, so your investmcnt gruws to
| + .10 = l.l rtollan perdollarinvcstcd. You investcd$lffiinthiscase, soyouended up
wirh $100 x l . l0 = $l10.

lnvcgting br MorcThan Onc Pcriod
Going back to our $100 investmcnt. what will you have after two yeani, assuming the
inrercsr rare doesn't change? If you lcave the entirc $ | l0 in the bank. you will carn $ | l0 x

.10 = $l  I  in intercstduringthe secondycar.soyou wi l l  haveatotalof Sl l0 + l l  = Sl2l .
This $l2l is the fururc value of $100 in two years at l0 percent. Another way of lo<lking
at it is that one ye:r from now you are cffectively invcsting $l l0 at l0 percent for a ycar.

This is a single-pcriod prcblem. so you'll cnd up with S I . l0 for every dollar invested. or
Sl l0 x l . l  = Sl2l  total .

This $ l 2 I has four parts. The limt part is the $ 100 original principal. The second part is
rhe $ l0 in inrerest you earned in the lint year. and the third part is another S | 0 you earn in
rhc second year. for a rotal of $ I 20. 'lte last S I you end up with (the fourth part) is intercst

!'ou carn in thc second year on the intercst paid in the limt year: S l0 x . 10 = $ 1 .
This pnrcess of leaving your money and any accumulated intcrcst in an invcslment

for morc than one perid. thereby rcinvesting thc intercst, is called compoundlng.
Compounding the intercst means carning lntenct on lntertst, so we call the rcsult

compound lnlercot. With slmple Interect. the intcrcst is nol rcinvcsted. rc intercst is
earned cach pcriod only on the original principal.

cornpoundin3
'ltc pnx.ess of
accumulating interesl on
an invcstmenl over timc to
etun mone inlerest.

intrtrrt on int.r..t
lntcrest carncd on thc
reinvestment of prcvious
intercst paynrcnts.

5.1
futun nlrr (FD
The rmount an investment
is woflh aftcr one or mol€
pcri<xls.

lntercst on Interctt
Suppose you locate a two-year investment that pays 14 percent p€r year. lf you invest

$325, how much wlll you have at the end of the two years? How much of this is slmple
interest? How much is compound interest?

At the end of the first year, you will have 332s x 0 + '14) = $370'50' lf you relnveot
this entire arnount, and thereby compound the inter€st, you will have $370.50 x 1.14 =

9422.37 at the end of the second year. The total Intetest you eatn is thus $422.37 - 325 =

$97.37. Your $325 original pnncipal eams $325 x .14 = $45.50 in interest each year, for
a two-year total of $91 in slmple interest. The ramaining 097.37 - 91 = $6.37 rssufts
lnom compounding. You can check this by noting that ths interest eamed in the first year

is 045.50. The interest on lnt€r€st earned In the second year thus amounts to S45.50 x

.14 = $6.37. as we calculated.
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componnd intarrt
Intercst earncd on both the
initial principal and the
intcrcst rcinvcstcd from
prior periods.

rimpbintrn*
Inlercsl carncd only on thc
original principal amounl
invcsted.

For r
dbanloo of

tlm nlro cooc.pt3
(rd lot rmn) rco
wv.fiarnccpofrcor.
com.

A bdaf
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We now take I clolier look at how we calculated the $l2l futurc value. We multiplied
Sl l0by l . l  toget$l2l .The$l l0.however.was$l00alsomult ip l iedby l . l .  lnother
words:

Sl2l :Sl l0xl . l
= (st00 x t . t )  x t . t
= $100 x ( l . l  x  l . l )
= $100 x t . l2
= $100 x l .2 l

At the risk of belaboring the obvious, let's ask: How much would our S 100 grow to after
threc yean? Once again, in two yean, we'll bc investing $l2l forone period at l0 percent.
We' l lendupwith$l . l0foreverydol larweinvest,or$l2l  x l . l  = Sl33. l0total .This
$ I 33. l0 is thus:

$133.10=$l2l  x l . l
= ($l l0 x l . l )  x l . l
= ($t00 x t . t )  x t . t  x l . l
= $100 x ( l . l  x  l . l  x  l . l )
= $100 x l . l l
= Sl00 x 1.331

You're probably noticing a pattern to thesc calculations. so we can now go ahead and state
the general result. As our examples suggest, the futurc value of S I invested for I periods at a
rate of r per period is:

Future value = $l x (l + r)' t5.11
The expression ( I + r)t is sometimes called the luture value interest tactor (or just/rrar
valuetactorlfor$l investedatrpercentforlperiodsandcanbeabbreviatedasFYlF(r,t).

In our example, what would your Slm be worth after five years? We can first compute
the relevant future value faclor as:

( l  *  r ) '= ( l  +.10;5 = l . l5 = 1.6105

Your Sl00 will thus grow to:

Sl00x 1.6105=S161.05

The growth of your $100 each year is illustrated in Table 5.l. As shown, the intercst earned
in each year is equal to the beginning amount multiplied by the interest rate of l0 pcrcent.

ln Table 5. I , notice the total inlercst you eam is $61 .05. Over the 6ve-year span of this
investment, the simple intercst is $100 x .10 = $10 per year. so you accumulate $50 this
way. The other Sl1.05 is from compounding.

Figurc 5.1 illustrates the growth of the compound intercst in Table 5.l. Notice how the
simple intercst is conslant each year. but the amounl of compound intcrcst you earn gets
bigger every year. Thc amount of the compound intcrcst kc,cps incrcasing because more
and morc intercst builds up and there is thus more to compound.

Futurc values depend critically on the assumed interest rate, particularly for long-livul
investments. Figure 5.2 illustrates this relationship by ploning the gmwth of S I for differ-
ent rates and lengths of time. Notice the future value of $l afier l0 yean is about $5.20 at
a 20 percent rate, but it is only about $2.60 at l0 percenr. In this casc. doubling the inter€st
rate morE than doubles the futurc value.
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Yc!r
Boglnnlng
Am,ount

Slmplc
lntcnct

@mpouttd
lntcrt t

lot!l
Intcrtft Eltncd

Endlne
Amount Futurc Valuc of 3100

at l0 Pcrccnts100.00 s10
r 10.00 10
r2r.00 10
1$t.r0 10
146.41 l9

Totsl S5O
simple
intergst

s 0.00
1.00
2.10
3.31

_ _.l._fl
Total Sl 1.05
compound
interest

sl0.00
11.00
12.r0
13.31
14.64

Totsl 561.05
inlerost

s l r0.00
121 .00
133.10
146.41
161.05

140

130

120

110

100

12345

Time (years)

Growth of S100 origanal amount at 10o/o per year' Green
shaded area rgpresents the portaon of the total that results
lrom compounding of interest.

Trr solvc l i r t trrc raluc pKrlr lcrrrs. rrc nectl  t()c()rt lc up rr i t l t  thc rclcvattt  l i r t trrc r 'al trc l lc '

rors. ' l 'herc arc scrcral  d i l lL ' rcnt  r r i l \s  o l 'doirrg th is.  In ot t rc\ i t t t tp lc.  s 'c cotr l t l  har 'c r t t t r l t i -

pl icd l  .  l  br i tscl l '  l i r  c t  i rncs. This s oult l  s orl  . just t inc. but i l  srrtr l t l  Scl l()  br '  \  crv tc( l i () t ls

l i r t ' .  sar ' .  x .10-r car inr c: lrnctt l .

l i )r tun:r lch, t l tcrc arc scrcral caricr \ .a\s to gct l i r turc ralt tc l i tclors. \ tosl calctt lalors

harcakcl  labt ' lcd".r ' ' . " \ i rucanusrr l l l r ' . iu\ tcntcr  l . l .prcr . th iskcl .cnlcr5.ant l  Jrrcsslhc
" "kc) l ( ) r :c l thci tn\ \ rcr . ' l 'h is is i tnci t \ \ ' \ \ 'a]  localculalc l ' t r l t r rcral t rc l i tc lors l^*catrsci t 's

r;uick altr l  accrlr i l lc.

. . \ l tcrnatir 'c11. )()u ciut usc a lahle l l tat corttains l tr turc r 'al trc l : tcl()rs l i rr  stt l l lc col l l l l l () l l

i r r tcrcsl  ra lcs i tn( l  t inrc;-*-r i r r l r . ' lahlc 5.1 conlai t ts sol t lc  r t l ' l l tcrc t l tc lors. ' l i r l t lc . ' \ .1 in

t lrc ap1^*nrl ir  i t t  thc cn(l  ol ' lhc brxrk conl l ins l  nruch largcr scl. ' lo t tsc thc table. l ind thc

colrrrt tn l l tal  corrcsportds to lO l^*rccnl. l 'hcn, kxrk dostt thc r()\ \ \  t t t l l i l  ! () t t  c() l l lc l()  l i \c

1--* l ' i tx ls. \ 'ou sltoukl l int l  thc luctol that sc calctt l i t lcd. I  r '  I t t t .

Tir lr lcr such i ls 5.1 are n() l  i l \  c() l l l l l lon i l r  l l tcl  () l lcc \ \clc hccattsc lhc) prcdi l lc i t tcrPcrt '

. i rc calculators and arc onlv ar. l i lablc l i rr  a rclat irc ' l \  srt t i l l l  nt l t t lbcr () l ' r i l lcs. Inlcrc\t  r i l lc\

:rrc ol icrr qu()tc( l  lo lhrcc or l i rur t lccirt t i t l  pl lccs. so lhc lr thlcs ncctlcd lo dcl l  rr  i l l t  thcsc

:rccuri l lc l)  rroult l  trr .  quitc largc.. ' \r  a rc.ul l .  t l tc rcal rr 'or l t l  l tas l l lorct l  i t \ \ 'a! l ' r() l l l  t ls i l l -g

t lrclrt .  \ \ i '  s i l l  crrtgrl tasizc lhc ttsc ol ' : t  calctt lalor in this chaptcr.
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hlrtFrlr
Futurc Valuc Intcrctt
Facton

llrmlrr of Prrlodr rt96 mq.
1
2
3
4
5

1.0500
r.1025
1.1570
1.2rsti
1.2703

1 .1 000

1.2100

1.3310

1.464r
1.6105

1.15(n
13225
1.5209
t.7490
2.O114

1.2000
1.44(n
1.728n)
2.0736
2.488i!

Futurc Valuc oftl
br Difhrcnt Pcriodr
and Ratcr

456
Time (yeare)

'l'hesc tables still scn'c a usel'ul purp()sc. Tir nukc surc you arc doing the calculations
corectly. pick a fact<r fiont the tablc and then calculatc it yousell'to scc thal you gct rhc
sarnc ans$'er. There are plent) ol'nunrbcrs to chtxrsc lionr.

EXAltlPl-E 5.2 >> Compound Inter€st
You've located an investment that pays 12 percent. That rate sounds good to you, so you
invest $400. How much will you have in three years? How much will you have in seven
years? At the end of sevsn yeani, how much interest will you have earned? How much of
thal interest results from compounding?

Based on our discussion, we can calculate the future value factor for 12 percent and
three years as:

(1 +4r=1.123=1.4049

Your $400 thus grows to:

$400 x 1.4049 = $561.97
continued
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After seven years, you will havg:

$400 x 1.127 = $400 x 2.2107 = $884.27

Thus, you will more than double your rnney ov€r severi yeats.
Becar.re you invested $400, the interest an th€ $884.27 ftrture value is $884.27 - 400 =

g4il.2l. At 12 p€rcent, your $400 investment earns S400 x .12 = $48 in simple inter€st

ev€ry year. over seven yeani' the simple intat€st thus totals 7 x $48 = $336' The other

548/'27 - tJ36 = $148.27 is from compounding.

't'hc cffect of comgrunding is not grcat over short time periods. but it rcally starts to add

up as thc horizon grows. To take an extrcme ca!€, supposc one of your morc frugal anccs-
ron had invested 55 for you at a 6 pcrcent intercst rate 2ffi yean; ago. How much would

1ou havc roday I The futurc value faclor is a substanlial I .06:m = | 15. | 25.90 (you won't

find this one in a tabte). so you would havc 55 X 115.125.91 = $575.629.52 today. Notice
rhar rhc simple inrcrcst is just 55 x .06 = S.30 per ycar. Aftcr 200 ycam, this amounts to

560. Thc rcst is fmm rcinvcsting. Such is thc power of compound intcrcst!

t2I,

How Huch forThat lsland?

To further illustrate the effecl of compounding for long horizons, consider the cas€ of
Peter Minuit and the Ameican Indians. In 1626, Mlnuit bought all of Manhattan lsland for

about $24 in goods and trinkets. This sounds cheap, but the lndians may have gotten the

better end of the deal. To see why, suppose the Indians had sold the goods and Invested
the $24 at 10 percent. How much would it be worth today?

Roughly 377 years have pass€d since the ttansaction. At 10 percent, $!4 will grow by
quite a bit over that time. How much? The future value factor is approximately:

(1 + 4t = 1.1377 = 4,(XX),(XX),000'000'000

That is, 4 followed by 15 zeroes. Th€ futurg value is thus on the order of $24 x 4 =

$% quaclrillion (give or take a few hundreds of trillions).
weil, $96 quaddllion is a lot ol money. How much? lf you had it, you could buy the

United States. All of it. Cash. With money left over to buy Canada, Mexico, and the rcst
of the world, tor that man€r.

This example is something of an exaggeration, of cours€. In 1626, it would not have

been easy to locate an investrn€nt that would pay 10 p€rc€nt every year without lail for

the next 377 years.

Using a Financial Calculator

Alrhough rherc arc the various ways of calculating futurc vatucs we havc dcscribcd xr far. many of you will

4ccide rhar a financial calcutator is the way to go. lf you arc planning on using one. you should rcad this

cxtcndcd hint: othenrisc. skip it.
A financial catcutalor is simply an ordinary calculator with a fcw extra fcatures. In parricular. il knows

somc of thc muir commonty usc<t financial formulus. so il can dircctly compute things likc future values.

continuect
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Financial calculllors havc thc advantoge that they handle a lot of thc computltion. bul rhar is rcally ull. In
other words. you still hove to understand thc problem: the calculatorjust does some of rhe arirhmeric. In fact,
thcrc is an old jokc (somcwhat modificd) that gcs like this: Anyone cun makc a mistake on o tirne value of
money pmblem. but to rcally scnew one up takes a financial calculator! We thcreforc have two goals for this
s€c{ion. First. we'll discuss how to compute future values. After that. we'll show you how to avoid the mo:ir
common mistakes people make when they san using linancill calcularors.

How to Crlculrtc Fstur. Vduer with a Financid Cdculrtor
Exumining o typical finuncial calculator. you will lind five keys of Frniculu inlerest. Thcy usually look
like this:

I I I I f
Fornow.wercedtofocusonfourofthesc.ThekeyslabclcdWandflarcjustwhatyouwouldguess.

prcscnt value and futurc value. Thc kcy labclcd N rcfers to thc flumber of perirxls. which is whar wc have
been calling l. Finally. l/Y stands for thc intcrcs rarc. which we havc called r.l

lf wc have the financial culculator set up right (scc our n€rl !i€dion). thcn cnlculating a futurc value is vcry
simple. Take a look back at our queslion involving hc futur€ value of $|fi) at l0 percent for fivc yean. We
have sreen that the answer is $ | 6 | .05. The exact kcystmkes will differ dcpcnding on whur rype of calculoror
you u!ie. but herc is basically all you do:

l. Enter - lfi). hess the W key. (The negalive sign isexplained below.)

2. Enter 10. Pr,ess the llY key. {Norice rhat we enrered 10. not .l0: see below.)

3. Enrer 5. Prress rhe N key.

Now wc hovc entercd all of the rclevant information. To solve for the futuc valuc. we need to ask the culcu-
lalor what the FV is. Dcpending on your calculator. you cithcr press the button labclcd '€PT' (for compurc)
andthenprcss i l.orelseyoujusrprcss fl.Eirhcrway.ytrushouldger 161.05. lf youdon'r(andyou
pmbably won't if this is the fin;t time you have used a financial calculator!). we will offer somc hclp in our
nexl s€ction.

Before we exphin thc kinds of problems thot you arc likely ro run inro. we wanr ro esrablish a srandard
format for showing you how to ust a financial calculator. Using thc example we just lookcd ar. in rhc fururc.
we will illustrate such prublems like rhis:

mr

Solrobr

-100

161.05

Herc is an imponan tip: Appendix D (which can bc found on our Wcb sitc) contains some mone rhrailcd
instruclions for the most common types of financial calculaton. Sce if youn is included. lnd. if it is. follow
thc instructions therc if you necd help. Of coursc. if all elsc fails. you can rcad thc manual lhol camc wirh rhc
calculator.

How to G.t th. Wroag Anrwr Urin3 e Financid Celcutator
There ole a couple of common (and frustrating) problems thol caus€ a lot of trouble with tinancial culcularors.
In this seqion. we pmvide xrme imponant r/nr anil don'ts. lf you just can'l lieem to get o prublcm to work out.
you shcltrld rcfer back to rhis liacrion.

contiru€d

rThc rerrxn finlncial c'alculatmi usc N and l/Y is tht the rxnt common ure for rhe* c'tlculators is determining loon
pttytncnlli. ln this crrntext. N is thc numbcr of plymcnts and l/Y is thc intcrtst ratc on the kxrn. But. us wc *ill scc. thcrc
arc mony othcr uscs of finlncial c'0lculltors thst don't involve loan p[ymcnts and interes ntcs.

10
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Ttrre are two cstcgories wc cxrminc. tluee things you nocd to do only onoc and thla things yorr noed to do

every tinr yor wort a problcm. Thc things yor nccd to do just orrcc deal with thc following calculator scttings:

l. Mata surc your calculator is sct to display a lorgc numbcr of dccimal placcs. Moat financial calculators

only display nro &cimal plrccs: this causcs problems becausc we fiequently wort with numbers-likc

inierest ratcHhat are vcry small.

2. Mak sun lour calculator is set to (Nsume only onc pyncnt per pcritd or per ycan Most financial cal-

cutatons rssumc monthly Paytncnts ( | 2 pcr ycar) unless you ssy othcrwise.

3. Mak su'p yourcolculotor is in -cnd" ntdc.This is usually thc &fault. but you can rcidcntly changc to
"begin" mode.

lf you don't know how to s€t thcsc three things, scc Appeldix D on our Wcb site or your calculator's operaG

ing murual. Tlrre are also threc things yot need to do ayc ry time you work a prcblcm:

l. Belorc you stan, completely clcar out thc calculato; This is very important. Failurc to do this is the num-

ber one reason for wrcng answers: yor simply must get in thc habil of clearing thc calculator evcry titllc

you surr a problem. How you do this depends on the calculator (scc Appcndix D on our Wcb sia). but you

must do more than just clear thc display. For cxample, on I Tex&s Instntmcnts BA ll Plus you musl

press 2rlC. rhcn _€f#il. fq clear time volue ol moncy. Thcrc is a similar command on yorr calcula-

tor. Lcarn it!
Notc that turning the catculator off and back on wonl do it. Most financial calculators renrcmber

everything you cnrcr. even after you turn thcm ofr. ln other words, they rcmcmber all yorr mistalcs un-

fcss yor crplicitly clcar thcm out. Also. if yot rre in the middlc of a problcm rnd make a mistlke. clcor it

out and snn ovar Bctter to bc safe than sorry.

2. Put a negarivc sign on cash outfows. Most financial calculators rcquirc you to put I ncS,slivc siSn on cash

outnows 8nd a positive sign on cash inflows. As a practical mattcr. this usually just rneans that you should

cnter thc p6escnt vatue amounl with a ncgative sign (becausc normally thc prcscnt valuc rcpresents the

arnount you givc up today in erchange for cash inflows larcr). By the sarrc lokcn. whcn you rclve for a

pr€sent value. yor shouldn't be surpriscd lo scc 8 negativc sign.

3. hter rhc mte correcily. Flnalrcial calculators rEsunrc that ratcs uG quoted in pcrrcnt. so if thc rrte is .08
(or E percnt). you shotld entcr 8. not .0E.

lfyor follow thcsc guidclines (cspecially the onc about clearing out thc calculator). you should have no

probtem using r finarrciat calculator to work almost all of thc problems in this and thc ncxl few chapters. We'll

providc somc additional cxamples and grridance whcrc appropirte.

r3l

A Notc on Compound Grcrryth
lf you are considering depositing money in an intercst-bcaring account, then the interest
rate on that account is just the rate at which your money grcws, aasuming you don'l r€move
any of it. lf that rate is l0 percent. then each year you simply have l0 percent morc money
than you had the year bcfore. In this case, the interest rate is just an example of a compound
growth rate.

The way we calculaled future values is actually quite general and lets you answer some

other types of questions rclated to gmwth. For example, your company currcntly has

10,000 employees. You've estimated that the number of employees grows by 3 percent per

year. How many emptoyees will therc be in five yean? Here, we smrr with 10,000 people

instead of dollars. and we don't think of the growth rate as an interest rate. but the calcula-
tion is exactly the samc:

10.0m x 1.03t = 10.0fl) x 1.1593 : 11,593 employees

Therc will be about 1,593 net new hircs over the coming five years.
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To give another example, according to Value Line (a leading supplier of business infor-
malion for investors). Wal-Mart's 2003 sales wcre about $258 billion. Suppose salcs are
projcctcd to increasc at a ratc of l5 percent per year. What will Wal-Mart's sales bc in the
year 2fi)E if this is conect? Verify for yoursclf that the answcr is about $519 billion, jusr
ovcr twice as largc.

>r Dlvldcnd Gro\rdl
The TICO Corporatlon cunently pays a cash dividend of $5 per sharc. You believe th€
dlvidend will be incrsas€d by 4 percent each year lndefinitely. How big will the dividend
be in eight years?

Here we have a cash divid€nd growing because it is being Incrcased by management,
but. once again, the calculation is the same:

Future value = $.5 x 1.(X8 = $5 x 1.3686 = $6.84

The dlvldend will grow by $1.84 over that period. DMdend growth ls a subject we wtll
refum to in a later chapter.

Concopt Qurrtiom
5. I r What do wt mc.n by drc frrurc value of an Invrstmcntl

5. I b Whet docs lt manr to compound Intcrcstl How docs conponnd Intcrust dltrlr froor
simplc lmcrcstf

3. I c In tcnGral. urhat ls drc fua.rrr nlue of I I invr$.d ar r pGr pcrlod br t pcriodsf

s.2 PRESENT YALUE AND DISCOUNTING
When we discuss future value, we arc rhinking of questions like, What will my $1m0
investment grow to if it earns a 6.5 percent rcturn every year for the next six yeam? The
answer to this question is what we call the futurc value of 52.000 invested ar 6.5 perccnr for
six years (verify that the answer is about $2.918).

Therc is another type of question that comes up even morc often in linancial management
that is obviously rclated to futurc value. Suppose you necd to have S10,000 in l0 years, and
you c'Bn earn 6.5 pcrcent on your money. How much do you have to invest today to rcach
yourgoal? You can verify that the answer is $5,327.26. How do we know this? Read on.

Thc Single-Pcriod Casc
We'vescenthatthefuturcvalucof$l  investcdforoneyearat l0percent is$l . l0.Wenow
ask a slightly diffcrcnt qucstion: How much do we have to invest today at t0 pcrcent to gcr
$ | in one ycar? ln othcr words, we know the future value here is $ I, but what is the prcscnt
value (PV)? Thc answcr isn't too hard to figurc out. Whatever we invest roday will bc l.l
times biggcr at thc end of the year. Because we need $ I at the cnd of the ycar:

hes:ent value X l.l = $l

Or. solving firr the pn::;cnt value:

hcscnl value = Sl/l.l = $.9(I)

In this casc, the present valuc is the answcr to the following question: What amount.
investcd today. will grow to $l in one year if thc intercst rate is l0 pcrcent? [tcs:nr value

prtrrnt vduo (PV)
Thc cuncnt value of
fulurc cash flows
discountcd at thc
appropriatc discount rate.
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is rhus just the rcvers:e of futurc value. Instcad of compounding thc money forward into the

fulurc. we dlscount it back to the prcsrent.
dirount
Calculate the prcscnt valuc
of some futurc amounl.

Slngle-Ferlod PY

Suppose you need 400 eurcs to buy textbooks next year. You can eam 7 percent on your

money. How much do you have to put up today?
We ne€d to know the F/ of 400 euros in one year at 7 p€rcent. Proceeding as in the

previous example:

Prcsent valu€ x 1.07 = 4(X) eutos

We can now solve for the pr€serit valu€:

Prcsent valu€ = $400 x (1 /1.On = 373.83 euros

Thus, 373.83 eurcs is the present valtr. Again, this just means that investing this amounl
for one year at 7 p€rcent will result in your having a future value of 4fi) euros.

From ourcxamplcs. the prcs€nt value of Sl to bc received in one g:riod is generully
given as:

PV = Sl  x l l l ( l  + r) l  = St/( l  + r)

Wc next cxamine how to gct thc prcsent valuc of an amount to be paid in two or morc
periods into the futurc.

Pruscnt Vducs br lvlultiplc Pcriods
Suppose you need ltl have $ I ,m0 in two yeam. lf you can carn 7 pcrcent. how much do you

have te invesr lo make surc that you have thc 51,000 when you necd it? In other words,
what is rhe prcs'cnt valuc of $ 1.000 in two ycam if the rclevant rate is 7 perccnt?

llascd on your knowlcdge of futurc values. you know the amount invcsted must gmw to

S l.m0 over thc two yeani. In othcr words. it must be thc case that:

$1.000=PVxl.07xl .07
= PV X 1.072
= PV X l.l4/;g

Given this, wc can solvc for thc preant valuc:

Prcsent value = $1.000/1.1449 = 5873.44

Thercfore, $873.44 is the amount you mulit invcst in order to achicvc your goal'

Saving Up

You wotrld like to buy a new automobile. You have Y500'000 or so, but the car costs
Y685,OOO. lf you can eam 9 percent, how much do you have to invest today to buy the car
in two years? Do you have enough? Assume the price will stay the same.

What we need to know is the present value of Y685,000 to be paid in two years.

assuming a 9 percent rate. Bas€d on our discussion' this is:

F/ = Y685,000 /1 .O* = Y685,000/1 .1881 = Y576,550.80

You're still about Yl08,449 short, even if you're willing to wait two y€ars.
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dircount ratr
'llte rate uscd to calculate
lhe prcs:cnt value of futurc
cash flows.

dircountrd crrh 6ow
(DCF) vrlsation
Calculating thc prc$cnt
valuc of a futurc cash llow
to determine its valuc
t<xlay.

As you have probably rccognited by nou calculating prelient valucs is quite similar to
calculating futurc values. and the gencral rcsuh lulks much the samc. Thc pres€nt valuc of
$l to bc rcceivcd I perio<ls into thc futurc at a discount rare of r is:

PV = $l  x l l l ( l  + r) ' l  = $l /( l  + r) '  [5.21

The quantity in brackcts. | /(l - 
r)t. ges by sevcral diffcrcnt names. Becaus'c it's us,ed to

discount a futurc cash flow. it is oftcn called a di.rcount fa<'tnr With this namc, it is not sur-
prising that thc rdte used in thc calculation is often callcd thc dlccount rate. Wc will rend
to call it this in talking atput prcsent values. Thc quantity in brackets is also called rhe
pre:;ent value intercst lactor (or just prcsent value factor) for S I at r perccnt for I periods
and is sometimes abbrcviatcd as PVlFlr, l). Finally, calculating thc prcsent valuc of a
futurc cash flow to dctcrminc its worth today is commonly called dbcountcd cash flov
(DCF) valusdon.

Tb illustrate, $upF)$€ you need S1,000 in thrce years. You can cam 1.5 percent on your
money. How much do you have to invcst t<xlay? To find out. wc have to dctcrmine thc
prcsicnt valuc of S l.(XX) in thrce yeani at | 5 pcrcent. We do this by dixrrunting $ 1.0fi) back
thrcc periods at | 5 percent. With thes,c numbcm, the discount factor is:

l / ( t  +. t5;3 = l /1.5209 =.657.5

The amount you must invest is thus:

$1.000 x .6575 = $6.57.50

We say that 3657.50 is thc prcscnt or discounted valuc of S1.000 to bc rcceived in rhrce
yean; at l5 perccnt.

Thcrc are tables for prcscnt value factoni jusl as thcrc arc tables for futurc valuc factom,
and you ulie them in thc samc way (if you ulic them at all). Table 5.3 contains a small set.
A much largcr set can be found in Tablc A.2 in the txxrk's appcndix.

In Table 5.3. the discount factor wc just calculated (.6575) can bc found by knking
down the column labeled "l5%" until you come to the third nlw.

You solve prcscnt valuc pmblems on a linancial calculstor just like you do futurc valuc pmblems. For the ex-
ample we just cxamined (thc prcscnt valuc of S l.(X)0 to bc rcccivcd in threc yea$ 8t | 5 pcrcenr). you would
do thc following:

EnF

Sonn for

1,000

r I I I I
-657.50

r5

Notic'e that lhe answcr has a negative sign: as we discusscd above. that's bccaus:e it rcprcs:cnts an outllow
t<xlay in exchange for the Sl.fi)O inflow later.
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Decepdve Adverdsing?

Businesses sometimes advertise that you should "Come try our product. lf you do, we'll
give you $100 just for coming by!" ll you read the fine print, what you lind out is that they

willgive you a savings certificate that will pay you $100 in 25 years or so. lf the going in-

terest rate on such certificates is 10 percent p€r year, how much are they really giving you

today?
What you're actually gening is the pres€nt value of $100 to be paid in 25 years. It the

discount rate is 10 percent p€r year, then the discount factor is:

1/1.125 = 1/10.8347 =.(X123

This tells you that a dollar in 25 years is worth a little rnore than nine cents today, assum-
ing a 10 p€rcent discount rate. Given this, the promotion is actually paying you about
.0923 x $100 = $9.23. Maybe this is enough to draw customers, but it's not $100.

As rhe tcngrh of time until paynlcnt growli. prcscnt values dccline. As l'.xarnple 5.7

illustrates. prcsent values tcnd to trcc()mc small as thc tirnc horizon grows. ll'you look <rut

t:rr cnrtugh. thcy will always gct ctosc to zcro. Also. for a givcn length ol'tilttc. the higher thc

hbndRfi
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discount rate is. the lower is the prcsent value. hrt another way. prcsent values and discount
rates are inverscly rclated. lncrcasing the discount ratc decreases the PV and vice versa.

The relationship between time, discount rates. and prcsent valucs is illustrated in Figurc
5.3. Noticc that by the time we get to l0 years, thc present values are all substantially
smaller than the future amounts.

Conc.et aurrdml
3.2r What do w?mGan by dn pnscnt vzluc of ar Invcgsncml

5.2b Th. pnoccss of dlrcomdq a frrotr amount beck to drc pcccnt ls drc oppochc
of dollg whntl

5.2c Whac do wr npn by dlscouned caslr fioqor DCF,nlurdonl

5.2d In gannl,what b drc pnccnt nfuc of $l ro bo ncchcd In t pcrlodtusrmrlnt I
dbcown rea of r per pcrlodl

MORE ON PRESENT
5.3 AND FUTURE VALUES

If you look back at the cxprcssions we carne up with for prcsent and furure values, you will
sce there is a very simple rclationship between the two. We explore this rclationship and
some related issues in this section.

Pruscnt YGn3us Futurr Vduc
What we callcd the pr€sent value factor is just the reciprocal of (thar is, I divided by) the
future value factor:

Future value factor = (l * r),
Prresent value factor = l/(l + r)t

In fact, the easy way to calculate a prcscnt value factor on many catculators is to lirst
calculate the future value factor and then prcss the "l /.r" key to flip it over.

If we let FVr stand for the future value after r periods, then thc relationship between
futurc value and prcscnt value can be written very simply as one of the following:

PV X (l * r) '= fJ/,

PV = FVr /{l + r'1'= FVr X l l/( l + r) ' l t5.31

This last rcsuft we will call the basic prcsent value equation. We will use ir throughour rhe
text. Therc are a number of variations thal come up. but this simple equation underlies
many of the most important ideas in corporate finance.

Evaluad ng I nvsstnrentr
To give you an idea of how we wlll be using present and futurc values, consider the fol-
lowlng slmple lnvestm€nt. Your company propos€s to buy an asset for 3335. Thls invest-
m€nt is very safe. You would s€ll off th€ asset in thle€ years for $4fi). Yot know yan could
invest the $335 elsewhere at 10 percent with very littte risk. what do yor think of the pro-
posad investm€nn

ctr.rdnt/€d
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This is not a good investment. Why not? B€causo you can invest the $335 dsewhere
at 10 perc€nt. lf you do, after three years it will grow to:

9335 x (1 +4t = $335 x 1.13
= $335 x 1.&11
= $445.89

Because the proposed investment only pays out $400, it is not as good as other altema-
tives we have. Another way of seelng the same thing ls to notice that the pres€nt value of
3400 in three years at 10 percent b:

$400 x [1/(1 + ry] = $400/1.13 = $4fi)/1.331 = $m.53

This tells us that we only have to Invest about $300 to get $a00 in thrce years, not $335.
We will rgtum to this type of analysis later on.

t37

Determining the Discount Ratc
k s'ill rurn out thar we will frequently need to dctermine what discount rate is implicit in
ln invcstment. We can do this by looking at the basic prclient value equation:

pV=FV,/( l+r) t

There arc only four parts lo this eguation: the present value (PV), thc futurc value (FV,). the
discount ratc (r). and the lifc of thc invcstmcnt (l). Given any thrcc of thcse, we can always
tind the fourth.

For r
dormloldellc,
fUodorr.be*d nmnd.l

calcrilrtor,lc ao
wwr.olol*or.o4.

Flndlng rfor a Slnglc-Ferlod lnvcstmcnt
You are consideing a one.year inveetm€nt. lf you put up Au$1,250, you will get back
Au$1,350. What rate is this investment paying?

First, in this single'period cas€, the answer is falrly obvious. You are getting a total of
Au$100 ln addition to your Au$1,250. The impllcit rate on thls invatment is thus
Au$l00/1,250 = 8 percent.

More formally, fnom the basic present value equatlon, the present value (the amount
you must put up today) is A$1,250. The future value (rt'trat th€ pr€s€nt value grcws to) is
AuSl,350. The time Involved is one period, so we have:

Au$1,250 = Au$l,350/(1 + 4r
1 * r = Au$1,350/1,250 = 1.08

r=BYo

In thls simple case, of ooutse, there was no need to go thrcugh this calculation, but, as
we descrlbe next, it gets a little harder when there is morg than one period.

To illustrate what happcns with multiplc periods. let's say lhat we arc offcrcd an in-
vestmcnt that costs us Sl00 and will doublc our money in eight years. Ttr comparc this kr
other investmcnts. we would likc to know what discount rate is implicit in thcs,c numbem.
This discount rate is called the rate of rcturn or sometimes just rerurn. on the investmenl.
ln rhis case. we have a prcs€nt value of $100. a future value of $2fi) (double our moncy),
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and an eight-year life. To calculate the return. we can write the basic present valuc equa-
tion as:

PV = FV, /(l + r)t
$100=$2f i ) / ( l  +r) t

It could also be written as:

(l + r)t: $200/1fl) = 2

We now need to solve for r. There are thrce ways we could do it:

l. Use a linancial calculator.
2. Solvc the equation for | + r by taking the eighth root of both sides. Becausc this is the

samc thing as raising both sides to th€ power of t/e, or. I 25, this is actually easy to do
wilh the "y"' key on a calculator. Just enter 2, then press '.yr," enter .125. and press
the "=" key. The eighth root should bc about 1.09. which implies that r is 9 percent.

3. Use a futurc value table. Thc future value faclor after eight yeam is equal to 2. If you
lu* across the mw corrcsponding to eight periods in Table A.l. you will see that a
future value factor of 2 corresponds to the 9 percent column. again implying that ftc
rcturn here is 9 pcrcent.

Actually, in this particular example, there is a uscful "back of the envelope" means of
sofving for r-the Rule of 72. For rcasonablc rates of return, the timc it takcs to double
your money is givcn approximately by 72/ rAo.ln our example, this nrcans that 72/t% = 8
years, implying that r is 9 percent. &s we calculated. This rule is fairly accuratc for discount
rates in the 5 percent to 20 percent range.

Barcbdl Collccdbls a3 lnyertmGnts
In 2(X)1, when Barry Bonds was chaslng basaball's single'season home run rs@rd, th€re
was much speculaUon as to what mlght be the value of the final home run ball of the saa-
son. On October 7, Bonds hil hls 73rd, and last, home run of the season. In 2003, after a
lengthy legnl battle over ownershlp of the ball, it sold for $450,000. "Exp€rts" on such col-
lectibles said that no mdt€r rfiat the ball sold for. it was sure to double In value ove the
next 10 years.

So, would the home run ball have been a good inv*tment? By the Rule of 72, you
alrcady know the experts were predicting that the ball would double in value in 10 years,
so the retum pr€dicted would be about 72/1O = 7.2 percent p€r year, whlch is only
so-so.

At one time at least. a rule of thumb in the rarified world of finc art collecting was
"your moncy back in 5 yeam. double your money in l0 ycan." Given this, let's see how
an investment stacked up. ln 1998. the Alberto Giacometti bronze statue Hommc qui
Marche ltl sold for $2.972,500. Five ycars later. the statue was sold again. walking out ihc
door at a price of $4,039,500. So how did the scllcr do?

The rulc of thumb has us doubling our money in l0 yean, so, from the Rule of 72, we
have that 7.2 percent per year wa.s the norm. The statue was resold in almost exactly
5 years. The present value is $2.972.5m. and the future value is $4.039,500. We need ro

ro Ll SGG
wv.&trdfi?.ooln.
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.oltc lor thc unknown ralc. r. as ltlllows:

S2.972.5(X) - S4.039.5(n /0 + r)s

( l  + r)s = 1.3590

Solving lor r. we find thc seller carned atxrut 6.33 pcrcent per year. lcss than thc 7.2 perccnt

rule of thumb. At least the sellcr madc his money back.
What atxrur other collcctibles I Tir a philatclist (a stamp collector to you and us). one of

rhc. rx)sr prizcd slamps is the lgltt 24-ccnt invertcd Jenny C3a.'lhc stamp is a collectiblc

hr.cause it has a picturc of an upsidc-down biplanc. One of these slamps sold at auction for

Sl20.UX) in 2fi)2. Al whar rare did its valuc growl Verify for yoursclf that thc answer is

ahrut 16.9 pcrcent. a.ssuming an ll4-ycar Jrrirxl.
Perhaps the m()sl dcsired coin for numismatics (coin collect<m) is the 1933 $20 gold

Joublc caglc. Outside of the U.S. Mint and the Smithsonian. only onc ol'these coins is in

circulatirm. ln 2ffi2. thc coin sold at auction for $7.59O.020. Scc if you agree that this col'

lc'ctible gaincd atxut 20.5 pcrcent per year.

A slightly m()rc cxtrcmc cxamplc involves money bcqueathcd by llenjamin Franklin.
s ho died on April 17. 179O. ln his will. hc gavc l.(X[ Jxtunds stcrling kr Massachusclt$ and

rhc ciry of Bosron. He gavc a like amount to Pcnnsylvania and thc city of Philadelphia. The

nl()ney had bccn paid to Franklin whcn hc hcld grlitical oflicc. but hc bclicved that prliti-

cians should not trc paid lix their service (it apJran that this vicw is nu widcly sharcd by

nxxJcrn-day Jxrlit icians).
Franklin originally spccilied that thc moncy should be paid out lU) ycan after his death

and used lo train young pcople. Latcr. howcvcr. aflcr somc lcgal wrangling. it was agrced

rhar rhc moncy would bc paid out in lt})0. 2(X) yeas after Franklin's dcath. By that timc. the

Pennsylvania bequcst had grown to atxrut 52 million: the Massachusrt$ bquest had grown

rtr S.1.5 million.'[he moncy was u:*d to fund the Franklin lnstitutes in l]oston and Philade!-

phia. Assurning rhar l.fiX) pounds slcrling was equivalent to $1,(XX), what rate of rcturn did

rhc two lilalcs carn (the dollar did not becune thc oflicial U.S. currency until | 792)?

For Pennsylvania. thc fulurc value is 52 nrillion and the prcscnl valuc is $1.(X[. Thcrc

ars' 2fi) yean involvcd. so wc nccd t<l solvc lor r in thc foll<lwing:

Sl.(Xn = 52 mill ion/(l + r):(rl

( l * r ; : txr=2.(XX)

Solving for r. wc see thal thc l)ennsylvania money grcw at atxut 3.117 pcrccnt per ycar.'llte

\tassachusetts money did hcttcr: verily that thc rute of return in lhis casc was 4.3 pcrL*cnt.

Snrall differences in relurns can add up!

t39

\\-c can illustratc how to calculate unknown rales using a

Pennsylvania. you would do thc folkrwing:
financial calculator using thcrc numben.

- 1,000 2,000,000200

ITI I I
3.87

.\s in our prcvious cxamplcs. norice thc minus sign on thc prcsent valuc, rcprc*nting Frunklin's outlay madc
many ycaA ago. What do yru changc to work thc pnrblcm firr Massachusclts'.t

Enbr

Solve lor
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Saving for College
You estimate that you will need about 800,000 p€sos to sorid your child to college in eight
years. You have about 350,000 p€sos now. lf you can earn 20 p€rcent p€r year, will you
make it? At what rate will you lust reach your goal?

ff you can qrn20 p€rc€nt, the ftrture value of yorr 350,000 pesos in e(;ht years will be:

FV = 350,0fi) psos x 1.2d = 350,000 pesos x 4.2998 = 1,5(X,935.94 pesos

So, you will make it easily. The minimum rate is the unknown r in the following:

FV = 350,fiD p€sos x (1 + 48 = 8q),fin pesos
(1 + 48 = 80o,o0o/3so,ooo -- 2.2857

Therefore, the ftrture vdw fac'tor is 2.2857. Looking at the row in Table A.1 that cone-
sponds to eight pedods, we s€€ that our future value factor is roughly halfway between
the ones shown for 10 percent (2.1436) and '12 p€rcent (2.47ffi1, so you will just rcach
your goal if you earn approximately 11 p€rcent. To get the exac{ answer, we could use a
Itnancial calculator or we could solve for r:

(1 + r)8 = 8fi),fiD/35O,OOO = 2.2857
1 tr= 2.2g1lt1t8t--2.2851:25 = 1.10g9

r = 10.89%

m
lntlanatl Ord( oot th.

| 'l,loo.t t drrrtr.ot'lt*
l * wwvlboocconr.

Only 18,262.5 Days to Redrcment
You would like to r€tirs in 50 years as a millionairc. lf you have $10,fiD today, what rate
of retum do you need to earn to achieve your goal?

The future value is $1,(X)0,(X)0. The present value is $10,(X)0, and th€r€ are 50 years
until payment. We need to calculate the unknown discount rate in the following:

$10,000 = $1,(XX),(XX) /1't + rln
(1 +r)s= 100

The future value facior is thus 100. Yor can verify that the implicit rate is about 9.65 p€rc€nt.

Not taking thc timc valuc of money into account whcn computing gmwth rates or rates
tlf rcturn often lcads to some misleading numbem in thc rcal world. For examplc, the most
Iovcd (and hated) tcam in b:rseball. the Ncw York Yankccs, had the highest payroll during
the 1988 ricason, atxrut $19 million. In 2004. the Yankccs again had thc highesr payroll, a
staggering $ltl3 million. an incrcas,e of almost 900 perccnt! If history is any guide, we can
get a rough idca of the futurc growth in bas,eball payrulls. Sec if you don't agree that rhis
replesents an annual incrcase of 15.2 percenl. a substantial gmwth rate, but much lcss than
thc gaudy ff)O perccnt.

How about classic maps? A fcw years ago, the first map of America. prinred in Rome in
1507, wa.s valucd at about $135.000, 69 percent morc rhan rhe s80.0fi) ir was wonh
l0 ycan earlicr. Your return on investment if you werc thc pmud owncr of the map over
thosc l0 yean;? Vcrify that it's atxrut 5.4 pcrccnr per year, far worse rhan rhe 69 percenr
rcportcd increase in price.

Whethcr it's maps or bascball payrolls, it's easy to bc misled whcn rcturns are quotert
without considering thc timc value of moncy. However. it's not just thc uninitiated who arc
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guihy of this slighr form of dcccption. The title of a fcaturc articlc in a leading business
mag:uine prcdictcd the Dow Jones lndustrial Avcrage would soar to a 70 perccnt gain over
rhL. coming fivc yeam. Do yuu think ir meanl a 70 perccnt rcturn pcr year on your money?
Think again!

Finding thc Numbcr of Periods
SupJxtsc wc arc intercstcd in purchasing an asset lhat costli $50.000. We cunently have
S:s.ffn. tf we can carn l2 percent on this $25.000. how krng until we have the 550.000?
Finding the answer involves solving for thc last variable in thc basic prcscnt value equa-
tion. thc number of pcriods. You alrcady know how to get an approximatc answer lo this
parricular problem. Noticc that we need to doublc our moncy. From thc Rule of 72. this will
rake atxrut 72/12 = 6 ycars al l2 percent.

To comc up with the exact answcr. wc can again manipulatc thc basic prcscnt value
s'quarion. Thc prcscnt value is 525.000. and thc futurc value is $50.000. With a 12 percent
discount rate. the basic cquation takes one of thc folkrwing forms:

$2S.Un = $50.Uru/t.t2'
S50.(m/25.Uru=l . l2t=2

\\'e rhus havc a futurc valuc factor of 2 for a t 2 perccnt rate. We now need to solve for t. lf

1ou lu* down the column in Table A. I that coneslxrnds to l2 pcrcent. you will see that a
turure value factor of 1.9738 (xcurs at six periods. lt will thus take atxlut six yea$, as we
calculared. Tb gct the exact anliwcr. wc havc to explicitly solve for t (or use a linancial cal-
culator). lf you do this. you will scc that the answer is 6. I 163 yeiu's. so our appruximation
s as quite close in this case.

l,ll

li lrru do use a linancial calculator. here arc thc rclcvant cntries:

Enbr

Solvo tor

12 -25,000 50,000

I ITI I
6.1163

Waltlng for Godot
You',ve been saving up to buy the Godot company. The totalcost wall be 910 million. You
cunently have about $2.3 million. lf you can eam 5 percent on your money, how long will
you have to wait? At 16 percent, how long must you wait?

At 5 p€rcent, you'll have to wait a long time. From the basic preent value eguation:

$2.3 million = $10 million/1.05f
1.05t = 4.35

t = 30 years

At 16 percent, things are a little better. Verify for yourself that it will take about 10 years.
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i;.dSPREADSHEET

l$stEffiEGtEs
Using a Sprcadchcet frrTime Valuc of Money Calculationc
Morc and more. busincsspcople from many diffcrent arcas (and not just finance and accounting) rcly on
sprcadsheets to do all thc diffcrent types of calculations that comc up in thc rcal world. As a rcsulr. in rhis scc-
tion. we will show you how to usc a sprcadshcct to handle thc various timc value of moncy problems we
prcscnted in this chaptcr. Wc will usc Microsoft Excclru. but thc commands are similar for orher rypcs of
software. We assume you arc already familiar with basic sprcadshcer opcrations.

As we hrve soen. yotr can solvc for any orc of thc following four potcntial unknowns: future value. prcs-
ent value. the discount ratc. or the numbcr of periods. With r spreadsheet. thcrc is a scparatc formula for each.
In Exctl. thesc arc as follows:

In thcsc formulas. pv and fv are prcsent and furure
valuc. nper is thc number of pcriods. and ratc is the dis-
cqrnl. or interest. ralc.

Thcrc arc two things rhar arc a linle uicky hcrc. Firsr.
unlikc a financial calcuhtor. rhc sprcadshcct reguircs rhar
the ratc be entercd as a decimal. Sccond. as with most
financial calculators. you have to put a negative sign on
cither the prcscil value or the future value to solve for the rlle or thc number of pcrio&. For thc same nessont
ifyou solve for a prcscnt valuc. thc answcr will have a negative sign unless you input a negative fulure value.
The same is true when yru compute a futurc value.

To illustrate how you might usc these formulas. we will go back to an example in rhe chapter. lf you
invcst S25.0fl) at 12 pcrcent pcr year. how long until you have $50.000? You mighr scr up a sprcadshecr
like this:

rt we 
'nfo-r 

SzS.OOO iirz eerce,ir. lrgr-rong-ulg'@vL.n999.1@
b. the_unknom numb€rif p€r*rds. so we uga!Ig.']@E NPER(ratg, prnl. pv. fv).

Fuluru value_ (tv):. 350.000__. .
Raro(raq)i-. ___0J1

The bfm_uls enler€d in e!_81,| rs =NP_E_R(89.0..87.88): notrco thst pmt is zoro and that py
has a n€gali€ lhn on il. Also noltoe lhal rale b entgrod as a (bcimel. .Dl a

ToFtd En0.rThbFornufr

Futu.! rrduc = FV (r!to.np.r.Frf.pv)
Pncc||| vahl = PV (rcto,np.r.pmt tu
Dboount rda 

- RATE (nper.pmtpv,M
ilumb.r ot p.rlod! 

- iIPER (rrL.plntpv,tv)

-l
ben mrc
eboot udng

Erccl for tlnc nluo end
othcr cetcuhtlurr et
wr.rtrdtflmncc.com.

U.S. EE Savings Bonds arc a familiar investment for many. A U.S. EE Savings Bond is
much like the GMAC Sccurity we described at the start of the chapter. You purchas€ rhem
for half of their S | fi) face value. ln olher words. you pay S50 today and get $ l(X) ar some
point in the future when the bond "maturcs." You receive no intercst in bctween. and rhe in-
lercsl rate is adjusted every six months. so the length of time until your S50 grows ro S 100
dcpcnds on futurc intercsl rates. However. at worsl. the bonds arc guarunteed to be worth
Sl00 at the end of l7 yean. so this is thc longest you would cver have to wail. lf you do
have to wait the full l7 yean. what ratc dn you earn'.)

Because this investment is doubling in value in | 7 yean. the Rule of 72 rells you rhe an-
swer right away: 72/ 17 = 1.21%. Rememher. this is the minimum guaranteed rclurn. so



CHAPTER I Introductron toVlluatron: The TrmeValue ol Money t43

llon important is thc tinre r'tiluc ()f nnrnc\'.t A rcccnt scarch on onc \r\cb scarch enginc n:lurned or'cr llJ.(XX)

hitsl Although !1)u nlust undcrstand thc calculations hc.hind thc tiltle valuc ol'ntrtltc1.. thc adr.ent of tin:rncial

calculaton and sprcadshccts har clintinatcd thc nccd lirr tcdiotrs calculatiolts. ln lirct. rnanl \\ch sitcs ollbr

tiruc \itluc ol'nrorrcl calculaton.'l1rc tirllos'ing is onc crantplc lhrnt s.s-s.inr'cslrtJtdia.cr)m. Ytrl hil\-L'

SlO.(XX) trxlal.and s'ill invcst it at 9.5 F:rccnt lor.1O r'cars. lkrs ntuch r,rill it he'sorth at that tinte'l With the

Inr'cstopr:dia calculator. lrru sinrpll cntcr thc r.alucs and hit ('alculatc.'lltc rcsults kxrl likc this:

Interest Rate Per Time Period:

Number of Time Periods:

\\'ho said time raluc ol'nlonc\- calculati(lrls arc hard'.t

),,u rrrighl do bcttcr. This cratrr;rlc l inislrcs ()ur intr(xhrcliolt to basic ti l ttc talttc c()nccpls.

l ' .rblc.5..l suluntarircs prcscltt and l irturc raluc calculations l irr lhturc rcl 'crcmcc. As our

::rirrb) l l irr* t lu' l l<,b txrx shoss. orrl irrc calculitt()rs arc *' idcl1 araihrblc to handlc thcsc

..rlculations. but it is sli l l  inlprrtlnl lo knos' s.hat is rcallr. goiltg on.

l. Syrnbolr:

olo95

30

PV = Present valuo, what tulure cash flows are worth today

FVr = Fulure value, what cash flows are worth in the tuture

r = Interssl rale, rate ol r€turn, or discount €le p€r p€riod-typically. but not Slways,
one year

| = Number ot poriods-typically, but not always, ths numb€r of years

C = Cash amounl

ll. Fulu|t Vllua of G Invcrtcd rt r Pcrcont lor I Pcdodr:

FVr=Cx(1 +r) t

Th€ t€rm (l + 4t is called the future valu€ fector.

!ll. Pncedrt llrlrr ol C to Bo Rtcchrad In t Pcdodr at r Portcnl por Pcdod:

pV=C(l+4t

The ierm 1 (1 + r)' is called lhe pres€nl value lactor.

!V. Tho Barlc Prrrnt tlrltr Equrdon OMrf thc tolrtlondtlp botvrccn Prurnt rnd
Futuo Vehrc ll:

Summary of Tims
Valuc Calculationr

Future Value: $ I  52,203. I  3

PV=FVr(1 +4'
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Conccpt Qucstions
5.3a What is the basic present value equationf

5.3b What is the Rule of 72f

SUMMARY AND CONCLUSIONS
This chaptcr has intr<xluced 1'ou to the basic principlcs ()l' prcscnt valuc and discountcd
cash llow valuation. In it. uc explained a rtuntbcr ol 'things atxrut lhc titttc r.aluc ol'nlollcl ' .
including:

l. For a givcn rate ol'rcturn. thc r.aluc lt s()nlL' Jxrint in thc lhturc <l[ an invcstntent
nude trxlay can be dctcrmincd b1' calculating thc l'uture valuc ol lhat inveslnre'nt.

2. Thc current \r'()nh ()l'a lhture cash flos or scrics ol'cash llorr's can ht' dctcrntincd lilr
a given rate ()l 'rcturn b1' calculating thc prcscnt r 'aluc ol'thc cash lkts'(s) inrrl lved.

3. Thc rclarionship bctwccn prescnt valuc ( PV ) and luturc valuc ( FV ) lor a gilcn rate r
and tinre I is givcn by thc basic prcsc'nt value equalion:

pV == FV,/( | * r),

As sc havc shos n. it is Jxrssiblc to lind an1' one of the lirur conrp(nrents (l)V. FV,. r.
or t) gir"cn thc othcr three.

Thc principlcs dcvclopcd in this chapter s ill figurc prontincntlf in the chapters t() c()nrc.
The rcason tilr this is lhal nxrsl investlttenls. s'lrethcr thcf inr.olrc rcal asscts or linancial
asscts. can be anal;.-zed using the discounled cash llos' (fX:F) approach. As a rcsult. lhc
DOF approach is broadll. applicable and s'idelr used in pnrcticc. Bclirrc going on. therc-
lilrc. rrru might rvant to do sonrc ol'thc problenls lhal lillkls'.

Chapter Review and Self-Tbst Problems

Calculating ['utun: !'aluer Assunrc' 1'rru dcgrsit S lo.(XX) ttxlal in an account that
pa1-s 6 percent intcrcst. Horr' ntuch s'ill 1'ru hatc in live 1'cars'.'
Calculating Prcsenl l'alutr; SupJxrsc,v-ou have just cc'lcbratcd vour l9th birthday.

'\ r ich unclc has set up a trusl l 'und l irr \ '()u that sil l  pa1'1ru S1.50.(XX) rvhen srxr
turn .10. ll'the rclcvant discount rate is 9 frrccnt. hos. ntuch is this lirnd u'ttnh
ttxla1."l

Calculating Ratei; of Rcturn Ytxr'r.c bct'n oll'ered an invcstntcnt that s ill doublc
\'()ur nl()nc\. in lO ycars. What ratc ol' rclurn ilre x)u bcing otl'crcd'.t ('lreck r our
ans\\ 'er using thc Rulc ol '73.

Cdculating lhe Number of lteriods Ytru'r.c bccn olll'rcd an invcslmcnt that u'ill
pl), !1)u 9 pcrccnt F-r !'c:r. ll' vou invest S 15.(XX). hos' lrtnr until 1'"ou havc
S.lO.(XX)'l Hos' long unlil 1ou hate S{S.(XX)'.'

Answerc to Chapter Review and Self-Test Problems

5.1

5.2

5*l

5..1

5.1 We necd to calculatc thc luturc raluc ol'S10.(XX) at (r Jrercent l irr t ire vears. ' lhe

t'ulurc' r'aluc laclor is:

l . (Xrs -  l .33t t2
' l 'hc luturc value is thus SlO.(XX) x l .3.1l l l  -  Sl .1. l t t l .16.
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S.2 W'c need the present talue ol' S lSO.(XX) to bc paid in I | 1'ears al 9 prccnl. Thc
discount fhctor is:

l /  l .$)rr  -  l /2. .5t t (H = . .1t i75

Tlrc prcscnt r alue is thus atxrul $5tt.130.

5.3 Suqxrse vrru invest. sal.. Sl.(XX). You sil l  hate S2,(XX) in lO y'cars tt ' i th this invesl-
nrent. So. S l.(XX) is lhc anrount rrru havc trxlal'. or the prescnt valuc. and S2.fi[ is
tlrc arnount vou s'i l l  har'c in l01cars. or thc l i l turc taluc. Frorn the basic prcscnt
raluc equalion. s'c har'e :

S2.(XX) -  Sl ' (XX) X ( l '  r ) ro

2 -  ( l  -  r ) r ( '

lrroln herc. s'c necd to solvc lilr r. tlrc unknos.n ralc. As shorvn in thc chaptcr. therc
arc scveral ditll'rcnt \{'avs to do this. \lt s'ill takc the I Oth rtxrt of 2 t b1' raising 2 to
lhc lxru cr ol' | / l 0):

t r l  l l t )  
|  _ r .

l .07l l {  -  |  r

r - 7.l l19i

Using thc Rule ol'72. rre have 72/l - ta/i . or 72/l l l  - 7.2(ti , s<t our ansrver ltxrks
r:txxl (renrcrnbcr that thc Rulc ol '72 is onl\ 'an approximation).

5..0 'l'hc basic cquation is:

s30.(xx) - sts.(xx) x (t -.(F)y
r  = 1l  r  . (F))r

l l 's'e solve l irr t. uc gct that , - l l .(H 1.cars. t lsing thc Rulc ol '72. sc gct 7219 -
ll ycars. s(). oncc again. our ans\\'cr kxrks gtxxl. Tir gct S-15.(XX). reril,r' lilr r'ourscll'
that  )ou s i l l  have' to s 'a i t  12.75 1'cars.

Concepts Review and CriticalThinking Questions

l. Pn:sent \alue 'lhe basic present value equation has krur pans. What arc the)"'.'

2. Compounding Whnt is conrgrunding'l What is discounting'l

3. Compounding and |teriod As vru incrcasc thc lcngth ol'tinte involtcd. s'hat hap-
pcns t() lirlure valur.s'l What haplrns l() prcscnt valucs'J

{. Compounding and Intenst Ratcs \l'hat hapJrns lo a lirturc valuc il't.ou incrcase
llrc ralc r'.) What hap;rns t() a prcscnl r'aluc'.'

5. Ethical Considerations 'lirkc a kxrk back at l:.ramplc 5.7. ls it dccc;rtirc
adlc'nising'l ls it uncthical to advc'nisc I l 'uturc valuc l ikc this s.ithout a disclaintcr'. '

'lo anss'cr thc ncxt livc queslions. rcll.r t() the GlrlA(' securitl. s'c discusscd lo
()prn thc chaptcr.

6. Time t'aluc of flloncl' Whl sruld G]IAC bc n.illing l() acccpt such a snrall anrounl
ttxla;* (S5(X)) in cxchangc lirra pronrisc to rr 'pa!'2Otintcs that anxrunt (S1O.(XX)) in
thc l'uturc'l

7. Call Pnlvisions (;!tA(' has thc right to bu;" back thc securitics an)'tinrc it s.ishcs b1.
pal.ing SlO.(XX) (thi\ is a tcnn ()l ' this ;rarticular dcal). What int;ract dtrs tlt is l 'caturc
havc on thc dcsirabil it l . ol ' this sccurit l as an invcslnrcnt' l

tt. 'l'ime !'aluc of llonc.r \tr'ould rou bt silling to pa;.. S5(X) t<xla1 in crchangc lrr
Sl0.(XX) in.10 1.cars'l What soultl bc thc kc1'considcrations in ansscring t 'cs or no'l
\\truld !'()ur anss'cr dcJxnd on u ho is nraking thc promisc to rc;ra1 '.t
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Questions and Prcblems

Investment Comparivrn Suppose that when GMAC offered the security for $5fi).
thc U.S. 'l rcasury had olTereil an essentially identical sccurity. I)o you think it would
havc had a higher or lower pricel) Why I
kngth of Inveslment Thc GMAC sccurity is bought and sold on the New York
Sttrk Exchangc. lf you ltx*cd at thc pricc l<xlay. do you lhink the pricc would cx-
ceed thc S.5ffi original price ? Whylt lf you kxrkcd in thc ycar 2fi)8. do you think lhe
pricc would be highcr ur lower than ttxlay's price I Why I

9.

10.

BASIC
(Questions l-15)

l. Slmple Intertst versu$ Compound lntercst Bandung Bank pays 7 ;rrcent sinrple
intcrcst on its savings account balances. whercas Surabaya Bank pays 7 percent
intcrest comp<.rundcd annually. lf you madc a 2O,fiil baht degrsit in each bank. how
much morc money would you carn fnlm your Surabaya Bank account at thc cnd of
l0 yean!

2. Calculsting l'uturr Values l'ir each of thc lirlkrwing. computc thc luturc value:

Plelont Valuc Ycorr Intcrrd Rrtc Futuro l/aluc

t 42fi 19 109o
9,310 13 8

76.355 4 22
183,796 I 7

3. Calculatlng Prtsent Values Frr cach ol'thc following. computc lhc prcscnl value:

Prcrcnl Veluc Yeerr lntelod Rlte Futuro Velue

6 59o e 15.451
I 11 51,557

23 16 886,073
18 19 550,164

Calculallng Intercst Rates Solve lor the unknown intercst rate in cach of thc
folkrwing:

Pnrent lialuc Yeere Intenrt Retc Future Valuc

s265 2 S 307
360 I 896

39.000 15 162,181
46,523 30 4&!.5(n

5. Calculating the Number of Pcriods Solvc lor thc unknown number of yeani in
each of the following:

Poronttbluo Ycen Intcnd Rrtc Futun llelue

Y 625 89o Y 1,2U
810 7 4,91

18.400 21 402.62
21,500 A 173,/89
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6. Calculating lntertst Rotcs; r\ssurrrc the t()till cost ()l a collcge educalion in
SingaJxrre u'ill be S(;D 250.(XX) s'hcn vour child cnlers collegc in l tl l.cars. You
prcscntly hat'e S(iD {3.(XX) lo inr.est. What annual ri l lc ()l ' inlcrcst nlusl !..()u cilrn ()n

\'()ur invcslnrcnl l() covcr lhc cosl ol '\ 'our child's collcgc cducalion'l

7. Calculating the Numbt'r of Perirds At 9 Jxrcent inlercst. hou long docs it take trr
drublc vour nrolrcv'. ' ' l ir quadruplc it ' l

t. Calculating Intcrc.r;t Rals; In 2(X)3. thc .tulonrobile industry announced thc nvcragc
vehicle sell ing pricc in thc United Slalcs s'as S2tt.tt35. Fivc 1'ears carlier. lhc averagc
pricc uas 52 l.60tt. What u'as lhc aurual incrcase in r.ehiclc sell irrg price'.t

9. Calculating lhe r-umber of Pcriods You're try-ing to savc to buy.- a ncw € | SO.(XX)
l"enari. Vru harc €JO.(XX) lrxlar^lhat can tr invested at X)ur hank.' l1re bank pays
J percent annual intercsl on its accoulrts. l-krs. klng u'ill it be bclirc r'ou har.c enough
to buy thc car'l

10. Calculating l'restnt Values; Vru havc just rece i\.cd n()talicalion that yru har.c u'orr
thc Sl nri l l ion first prizc in the Ccntcnnial l.ottcry.. l los'ercr. thc prizc u'i l l  be
arvardcd (n your l(X)th birthdal' (assunring vou'rc around to collcct). ll0 vears liorn
now. What is tlrc prcscnt talue ol'y-our rr indlirll il'thc appropriatc discount ralc is
tl yrrccnt'.'

I l. Culculating Pnricnt !'alues Inrprudcntial. Inc.. lras an unl'undcd pension liabilitl ol'
St i (X)nr i l l ionthalntustbcpaidin l51cars. ' loassessthcralueol ' thcl i rm'sst t rk.  l i -
nancial analysts \{anl lodiscounl this l iabil i t l 'back to thc prcscnt. l l ' the rclcr.ant dis-
count ratc is t).5 pcrccnt. *'hat is lhc prcsr.nt value ol'this liabilitl"l

12. Calculating }'uturt ! 'alucs Vrur coin collcctiorr c()nlains l i l i l '  1952 silvcr dollan. lf
r'our grandparcnts purchased thenr lor their lircc r.aluc u'hcn thcy' s'crc ncw. horv
nruch will 1'our collcction be srrrth s.hcn yru rclirc in 2O5-1. assunring they.- apprcci-
ale al a 6 lrrccnt annual nrte'J

13. Calculating Inten:st Rrtes and F'utun: \falueri In llt95. thc first U.S. Open
(hrll 'Championship uas held. Thc u'inncr's prizc ntoncl,u.as S1.50. In 2(X)3. thc
u'inncr's check was Si l.0tl0.(XX). Whal s'as thc pcrccntagc incrcasc in thc s'inncr's
check over this pcrirxl ' l  l l ' the u.inncr's prize incrcascs al lhe salne ratc. s'hat uil l  i t
he in 2O40'1

l{. Calculating Pnscnt }'alucs Thc first conric lxxrk l'caturing Supcrnran sas sold in
It).ltt. ln 2(X).1. thc cstimatcd price lirr this comic txxrk in grxxl condition s'as atxrul
S.150.(XX). This reprcserttcd a rcturn ol'26.(D pcrccnl lrcr )'car. For this l() r&u Inrc.
s.hat musl the cortric txxrk havc sold lilr u'hen ncu"l

15. Calculating Rates of Rcturn r\lthough appcaling to nlorc rclincd tastcs. an as a
collcctible has nol alu.avs Jrerlirrnrcd so prolitabll'. During 2(X)3. Srlhebvs sold thc
Edgar Dcgas bronzc sculplurc I'ctit l)unseusc d<,Quurtor:r,Arr.r lt aucti(n lirra pricc
ol' $ 10.3 I I .5(X). Untirrtunatcly lirr thc prcvit)us o\r'ncr. he had purchascd it in ltDt) at
a pricc ol 'S12..i77..5(X). What s'as his annual rate ()l 'relurn on this scul;rturc'l

16. Calculating Ratcri of Return Rcl'crring to thc Glr'tA(' sccuritl sc cliscussccl at thc INTERMEDIATE
verv beginning ol'the chaptcr: (euestions 16-20)

a. llased uFn thc S5(X) pricc. \r'hal ratc r.r'as (illAC paying lo txrrros' nn)nc!''l
b. Sup;xrsc lhal. on Dcccntbe'r 1.2(XH. this sccurit l"s pricc s'ns $6.7(X). l l 'an

invcslor had purchascd it lirr S5(X) at the oll'cring and sokl it on this day. u'hat
annual rille ()l'relurn srruld shc har'e carncd'l

c. ll'an invcslor had purchascd thc sccurity. lt nrarkct on l)eccnrbcr l. l(XH. and
hclcl it unti l i t ntalurcd. s.hal annual rate ()l 'rcturn s'ould shc har.c carncd'.t
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S&P Problems

Calculating ltnu;enl thlues Sttp;xrse \1)u arc still comnlittcd lo ou.ning a € 150.fiX)

Fcrrari (scc Questitxr 9). Il'1'ou helicrc vour nrutual Iund can achicr.c an I tl Jrrccnt
annual rittc ()l' return and \1)tt \\'anl trl btt;.- thc car in | 0 )'eilrs (n lhe day' 1'rru turn .10.

hrlu. rnuch nlust !'()tt inrest ttxlal"l

Calculating }'uturc l:aluts Yrn har.e jusl ntarle vour lirsl 250.(XX) ycn contrihulion

l() v()ur rclirclnent acc()unl. r\ssunring \'()tt cilrn a l0 pcrccnt ratc ()l'rclurn and ntakc

no additional crntrihuti<tns. s'hat s.ill !()ur acc()unl bc r.r.onh s'hcn lrttt rctirc in
{.5 1,cars'l What il' r'tru *'ail l 0 vcars hclorc contributing'l ( Dtrs this suggcst an

inr.cslnrcnl slralcgy'. '  I

Calculating l'ulurc ]'aluq; Vru arc schcduled lo rcccivc {03..5(X) ruJrccs in lsrr

1.cars. Whcn \'ou rcccir.e it. 1'rxr s'ill invest it lttr six ntore !'cars al 6..5 pcrccnt Jtcr
ycar. l lo$' ntuch s i l l  you har.c in cight 1.cars'l
Calculating the Numbcr of Periods Yrxt cxJrct to reccitc 1.52.(XX) )'uiln al
graduati<xr in lsrr vcars. Vru plan on inr.csting it at l0 perccnl unti l ! '()u havc

l.1.10.J(n yuan. ll()$' lrng s'ill vou s'ait liont nos''.)
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Calcutating l'uturc \blus l;ind thc nxrnthll' adjustcd prices krr McCorntick & (ir.

( !'l KC). ll' thc strrk apprcciatcs I I 1^*rccnt pcr Ycar. $'hat sltrck price do \'()u ex[^-ct

Io scc in live 1-ears'l In lO 1'cars'l lgnorc tlir idcnds in yrur calculations.

Calculating lntercs;t Rates Find thc rnonthll. acljtrsletl priccs lirr J (' Pcnncl' (ir.

(JCP). Whal is thc ar.crage annual rclurtl ()\.cr tlrc past lirur 1.cars'l

Calculating the lriumbcr of lteriods Find thc nl(nthl!' adjtrstcd stt^*k prices lrrr

Southsest i\ ir l incs (l.t:V). You find an analvst s.ho prrrjccts tltc sttrk pricc wil l

incrcasc | 2 pcrce nt per !.eitr lix the lirrcsce'ahlc I uturc. l]ased on lhe nn)sl recenl

m(nlhlv strrk price. il'the prrrjection holds truc. \\.hcn trill the sttrck pricc rcach

$1.50'l Whcn wil l i t rcach S2(X)'. '

What's On the Web?

5.1 (lotculating l'uture \alues (io to s s s'.dink)'t()\r'n.nel and lirllttu thc "Savings
('alculator" tink. ll' yru currentl!' havc S I O.(XX) and inr.est this mrncv al 9 prccnl.

hos rrruch s ill 1-rlu har c in .i0 1'cars'l Assunte vrtu s'ill nol lttakc an1, additiorral
contribulirxrs. Hos ntuch s'i l l  1ou havc i l ' \ .()u can carn l l Pcrccnt'. '

5.2 Cdculrting the fumbcr of Periods Co to s's.s.dink1'tos.n.nct and lirllos' the
"Crxrl ! l i l l ion" l ink. You s'anl to tr a rnil l ionairc. You can carn | 1.5 pcrccol pcr

1'car. Using v()ur currcnt agc. at u'hat agc s'ill vou hectxllc a ntillionairc il'1.tru har.c

$25.(XX) to intcsl. assunting vott ntakc n() ()ther dcgxits (igntxc inllationl'. '

5.3 ]'utunc \rlus; and Taxes Tirxcs can grcatl)' alll'ct thc llturc valuc o[ \'our invcst-
nrcnt. The Financial Calculators \\'ch sitc at u.s.rt.lincalc.cont has a linancid calcula-
ror that adjusts \1)ur rcturn lirr laxcs. SupJxrsc t'ou havc S50.(XX) to inlcst ttxlav. ll'
\.()u can carn a I2 pcrccnt return and no additional annual sar.ings. hos ntuch s'ill

r'ou har'c in 2O 1.cars'l (lintcr 0 lrrccnt as thc tar rltr'.) N()$. lssunlLr lhal \'our ntilr-
ginal tax ratc is 27..5 pcrccnl. lknt lnuch n'ill ;..ou hare at this liltt rale''.'


