The Time Value of Money and Financial Calculator Using

EhiEHES T HERAY(ER
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Calculator Policies

Texas Instruments BA Il Plus (both versions), including the BA Il Plus Professional

Hewlett Packard 12C (including the HP 12C Platinum and the Anniversary Edition):
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BERSE

> Tl BA Il PLUSITRSHIE™IZTE
o FFk#1l : [ON/OFF] #*

o TEINEEIRHE | EPENTEE L,

o REINREIZHE : 1% [2ND] UREZf5 , BB EHRIREDRE
. 30 [2ND ] [ENTER] ZFR<EFISETIIRE,

o /NUBIRIIRE | BUAARLL/NEL ; EMURERT , foXiEZ [2ND] [ ]
. ZAFRAFORMATIHAE , BIIDEC=2.00 , EEXAIULI/INEL , N4
. Bz [ENTER] , HIIDEC=4.0000,
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»—hgiakk © [CE/C] .

> AOSHETFIChn
e AOS : PUNIh=E;% , 2+3x2=8

o Chn : 38zVITHEGIA , 2+3%x2=10
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> 45T EIREIRE
o AEINRE (-2: [2) [+]|-])
o FESHYEA: ()
o 1/XIhRE (1/2: [2) [1/X] )
o IfJgE (e2: [2] [2nd] [eX] )
o yINRE (23 : [2] [y] [3]1 [=])
(22 : [2] [y (3] [1/X] [=]1)
e nCrif&E (C, : [10] [2nd] [nCr] [3] [=])
o nPrIfgE ( By : [10] [2nd] [nPr] [3] [=])
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Interest Rate

» Simple Interest

» Compound Interest or Interest on Interest

MFEIZEIMEERN | SFHEHRAS/N\NKATH

1BUEIFE LN 1EFFHRE?
751626 F , RSEMFT BB =2'& Peter Minuit £ 7 K292455tAIER A0
YMEIBLZ AFHET TUENSRISHEX, BlAiT 20005 |, {HiTSI5HT
BiNE 2.58125T.

BE , BRINBNRENELZANEESIRE | F 24 STaEBAEIFY 7% NFEES
KESZR |, BB4 , Bl 375 FFf5HY 2000 &, {tB{ ] LRSS,

24 (1+ T%) 20125 _ 2 5068 (JF1Z.270)
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Time line of cash flows

Interest Rate
o |/ 1 2 3
]

| |

| |
CF CF CF
L - ZV‘\ — :

- Cash Flows

Tick marks at ends of periods.

* Time O is today; Time 1 is the end of Period 1; or
the beginning of Period 2.

90% of getting a Time Value problem correct
IS setting up the timeline correctly!!!
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Future Values

What’s the FV of an initial $100 after 3 years ifi = 10%?

0 1 2 3

| 10% | | |

| | | |
100 - FV =°?

Finding FV (moving to the right on atime line) is
called compounding.

® Compounding involves earning interest on interest for investments of
more than one period.
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Present Values

s .
>

PV = FV,/(1+i)3
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Ordinary Annuity vs. Annuity Due

Difference between an ordinary annuity and an annuity due?

Ordinary Annuity

0 1 2 3
| 1% | | |
| | | |
PMT PMT
2 3
| |
| |
PMT
FV
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SEHHRI A
> BIENE / MSSitE

[CPT] . T8 (Compute )

[N] . HBAZZ ( Number of compounding periods)

[I/Y] . A (Interest Rate per compounding period )

[PV] . IE ( Present value )

[PMT] : {H5X (Annuity Payments, or constant periodic cash flow )

[FV]) . #&{HF ( Future value)

> =PV FV. N I/Y, PMTXENEMEENNMEIIREREFSFE LXKIE
BRIZER , @81 [ON/OFF] & [CE/C] BIABMREPFEIE. EFMINETH
iz=Z [2ND] A [CLRTVM ] .

o ITitEEEIIA /Y B , AFEMBNE , Ala0 : /Y 8% , BE#E@MmA 8 [
I/Y] BpHE],
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EhAYRIEMNME

> flE— . BIMEKRLE(E

o IZER1007T , HREMER910% , IZFREAR 105 |, Al XTUR &R 105 f7—3ER]
IUEFRZ /D ?

v 10 [N] ; 10 [1/Y]) ; -100 [PV] ;o0 [P™mT] ;
[cPT] [FV] ., — FV=259.3742
> BIRRZ - EEKRINE

o EHE100TTNER RS , BIHIWEZEA6% , 10FRH |, ZiREFIRBN

FE&MNZ e VER?
v 10 [N] ; 6 [1/Y] ;0 [P™MT] ; 100 [FV] ;

[cPT] [PV] . — PV=-55.8395
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> FIRR= : i+ EHREK

o IR—MRFBBWER 10/ , BIREFI1,0007T , FRBIREMERTI8% (
FehEm= ) |, JLFERATLARIT 0558 ?

v BIERFENNEER |, BB AIEmER 1 8/12=0.6667

v 8/12=0.6667—1/Y ; -10 - PV ; -0.1— PMT ; 50 — FV ;

v CPT—-N, —N=14380( H).

v BAATESRIL "B AR, FEEM "F" 1 143.8+12=11.98,
12FEFRRET LURIAR,
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B
F££ ( Annuities )

An example of ordinary annuities (J5{fE&)

Example 1: What’s the FV of an ordinary annuity that pays 150 per
year at the end of each of the next 15 years, given the discount rate is
6%

Solutions: enter relevant data for calculate.

N=15, I/Y=6, PMT=-150, PV=0, CPT—FV=3491.4

0 1 2 3. 13 14 15
. | I
T T 1
+150 +150 +150 +150 +150 +150
PV=0 FV=3491.4
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B
Perpetuity ( 3KEEES )

Perpetuity is a series of constant payments, A, each period forever.

T TR RR

ot

| | |
| | | | | >
0 3 4 5 6

PV,=A/(1+1) «—

PV, = A/(1+1)2 <

PV,—A/(1+H) <

PV, = A/(1+1)* <
etc. ete.
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NPV (IS ) FlIRR ( HERRENEE ) 11E

> B
o BATHHILII00ETIIT—AHHE , KRN TR BT EEHRER
10% , ASERENATTHH ISR TR RSP ErREpEsS

22

—to

A A el
$20
$30
$20
$20
$20

Al b W[IN]|PF

-100 20 30 20 20 20
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NPV (IS ) FlIRR ( HERRENEE ) 11E

> BiE—

#®a e A
[CF] [2ND] [CLR WORK] 7w RCF ) fit ¥ 89 A4k 3T 1T CF0=0.0000
100[+/-][ENTER] HA 47 AN CF0=-100.0000
[1]120 [ENTER] % — IR C01=20.0000
[{][1]30 [ENTER] % = IAR C02=30.0000
[{][l]20 [ENTER] % = I INAR C03=20.0000
[{][l]20 [ENTER] % w9 B AR C04=20.0000
[{]1[l]20 [ENTER] % A NAR C05=20.0000
[NPV] 10 [ENTER] 3 3, 210% 1=10.0000
[{] [CPT] it ANPV NPV=-15.9198
[IRR] [CPT] i HIRR IRR=3.3675
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NPV (IS ) FlIRR ( HERRENEE ) 11E

> BiE=

et RS 25
[CF] [2ND] [CLR WORK] 7w R CF o) At o 69 B4k T 1T CF0=0.0000
100[+/-][ENTER] BT N CF0=-100.000
[1]20 [ENTER] % —H AR C01=20.0000
[11[1]30 [ENTER] % B ILAR C02=30.0000
[11[1]20 [ENTER] % = IAR C03=20.0000
[1]3 [ENTER] RER0FLELBN=ZK F03=3.0000
[NPV] 10 [ENTER] I %10% 1=10.0000
[1] [CPT] i+ ENPV NPV=-15.9198
[IRR] [CPT] i+ ZIRR IRR=3.3675
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NN
FitizH

> filleR
o EXNIFE SR~ miE MRAFRIFIHAIKEZER]gEER I 1 0%, 5% , 10%
, 15% , 20%. XeHHEFILE.
> ¥ 1’!5)3%
e DATAIJEE

Bt fir B NAON

[2nd] [DATA] F#H ANDATATZ) 7k X01 =0.0000

[2nd] [CE/C] -> [CLR WORK] HIRDATAZ) # ¥ 69 F4% 21T X01 = 0.0000

0 [ENTER] F—Ak#E E X01 = 0.0000
[11 [l15 [ENTER] F oA F X02 =5.0000
[/1 []] 10 [ENTER] F =AM F X03 =10.0000
[11 [|] 15 [ENTER] F A X04 = 15.0000
[/1 [l] 20 [ENTER] F EAK 5 F X05 = 20.0000
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FitzE
- RIS :
e STATIHEE

/gy B ke

[2nd] [8] -> [STAT] LIN BENSTATIIRE, LINZRIRHIA AR 2 1R 2 2 1ok &
[l] n=5.0000 TEDATATHREH, 4N T 5N
[|] x =10.0000 e N5 B M 10
(1] Sx=8.3267 URE NN — A, FEA R % /28.3267
(] ox=7.0711 RTINS, BAKFRAEZER£7.0711
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B EEAS

> P EMIot
o LRI
v R DATABERE x B8l 5 y BRI, 20X01= , YO01l= , X02= , Y02=

v IZSTAT |, AN EAIREHESIREESIE |

v izl aERIERa = | SHEERNA.
v igl, Bxb=, SHEIFERHD.

vV iRl = BHEXSYRIEREREL
> Bl - E 7 BETAREZEREIIEXER
o BUEHIN
v 55, SHX01FX10%A : 170 . 165, 168, 155, 173 180, 185
. 171, 167, 176,
v R, HHYORIYIOMA : 65, 52, 60, 48, 59, 75, 85, 70. 68,
72,
o ITHRRRELERNERITR
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B EEAS

[2ND][7] [2ND] [CLR WORK] A IRDATAT) 48 F 69 B-4% 3810 X01=0.0000
170 [ENTER] Hr AX01 X01=170.0000
[|]65 [ENTER] Hr Y01 Y01=65.0000
[|]165 [ENTER] Hr AX02 X02=165.0000
[|]52 [ENTER] HrAY02 Y02=52.0000
IR K AXO03. Y03+ X10. Y10
[2nd] [8] -> [STAT] LIN #FASTATH ¢
[1] n=10.0000 HH N T 1028 335
[/1] X =171.0000 X #9348 52 171.0000
[l1 S,=8.3267 do R —AER, XEGH KAFA £ 28.3267
[/] 0,=7.8994 do B R —ANBAR, X#9 AR R £ R7.8994
[/1 Y=65.4000 Y 44 35 48 2 65.4000
(1] S,=11.0574 do R A —AAEAR, YAH AR R £ 211.0574
[l] 6,=10.4900 Jo R — AR, Y09 B ARAT AR £ 2104900
[/1] a=-139.0326 =] )2 75 #2 A BE R A-139.0326
[/1] b=1.1955 B )2 75 F2 69 4 & A 1.1955
(] r=0.9003 T & SR Z09HR K & $040.9003
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Examples

1. The amount an investor will have in 15 years if $1,000 is invested today at an
annual interest rate of 9% will be closest to:

A. $1,350
B. $3,518
Cc. $3,642
D. $9,000

2. How much must be invested today, at 8% interest, to accumulate enough to
retire a $10,000 debt due seven years from today? The amount that must be
Invested today is closest to:

A. $3,265
B. $5,835
c. 96,123
D. $8,794
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Examples

3. If $5,000 is invested in a fund offering a rate of return of 12% per year,
approximately how many years will it take for the investment to reach $10,000?

A. 4 years
B. 5years
C. 6years
D. 7 years

4. An investor is looking at a $150,000 home. If 20% must be put down and the
balance is financed at 9% over the next 30 years, what is the monthly mortgage
payment?

A.  $652.25
B. $799.33
Cc. $895.21
D. $965.55
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