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Discussion :
B S

Discussion: if your friends or relatives borrows ¥1,000 from you,

how much should you ask him to repay in one year?

F5B% KREBEFHRX, BTEHF, AFEREREFE,
Xk, FHMNEMNUESHNABEEFX O,
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Future Value 3
B R

Future Value (FV %4H): The total amount due at the end of the investment.

0 If you put $10,000 in the bank at 5-percent interest for one year,
your wealth would grow to:

10,000 X (1+0.05)=$ 10,500
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Present Value 4 4
B R

Present Value (PV 3I{E): The amount need to set aside today to meet the
promised payment in the future.

[ If you were to be promised $10,000 due in one year when interest
rates are S-percent, your investment would be worth 1n today’s

dollars :

$10,000/(1+0.05)= $9,523.81
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Simple vs Compound interest & |
- .

® Simple interest (B8F]) : do not re-invest the interest into next period

0 Invest $1 now and get 1 + 2 X r in two years

® Compound interest (EF]): re-invest the interest into next period

[0 Invest $1 now and get 1+ r in one year, and reinvest 1+ r in the
second year and finally get (1 + r)?2
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Time Value of Money (£ MR EIVME) o .

® The PV and FV can be generalized as

FV=PVx@{A+r)f or PV=FV/A(l+r7T

[0 T is the number of periods over which the cash is invested
] 7 1s the appropriate interest rate or discount rate

[0 Compound interest is assumed

] Present value (or discount) factor: 1/(1+r)T always < 1

] If we know any three of the four factors, we can compute the last one
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Time Value of Money 7
S

How to understand this concept?

® One dollar today is worth more than one dollar tomorrow.

® If your friend borrows ¥1,000 from you, how much should you
ask him to repay in one year?

[0 After today’s class, you should ask more than ¥1,000
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Draw a Time Line 4 8
Y

How much would an investor have to set aside today in order to have
$20,000 five years from now if the current rate is 15%?

PV $20,000
I I I I I
I I I I I /I
0 I 2 3 4 _.075
§9,043.53 = >20-000

(1.15)
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Multiple Periods 9
- .

Consider an investment that 0 1 5 3 A
pays $200 one year from now,
with cash flows increasing by
$200 per year through year 4.
. A
If the .1nterest rate 1S 12%, 00| (200 600 200
what 1s the present value of 178.57 |1
- ?
this stream of cash flows* ryryl
427.07 |
508.41 |
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Spreadsheet Calculation .
- .

Spreadsheet calculation 1s To Find Enter This Formula

widely used 1n financial industry.

Future value = FV (rate,nper,pmt,pv)
Be familiar with 1t 1t you want Present value = PV (rate,nper,pmt,fv)
to find ajOb or intern 1n an Discount rate = RATE (nper,pmt,pv,fv)
investment bank or as a Number of periods = NPER (rate,pmt,pv,fv)

financial analyst!

® The interest rate should be entered as a decimal (0.05 instead of 5)

® Put a negative sign on the present value as 1f it 1s a cash outflow.
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Spreadsheet Calculation: Example )
- ;.

® Practice: Calculate the number of periods

A B C D E F G H

Using a spreadsheet for time value of money calculations

If we invest $25,000 at 12 percent, how long until we have $50,000? We need to solve
for the unknown number of periods, so we use the formula NPER(rate, pmt, pv, fv).

N | —

Present value (pv):| $25,000
Future value (fv):| $50,000
Rate (rate): 12

QIO IN|O[OW|H|W

11 Periods:| 6.1162554

13 | The formula entered in cell B11 is =NPER(B9,0,-B7,B8); notice that pmt is zero and that pv
14 | has a negative sign on it. Also notice that rate is entered as a decimal, not a percentage.
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Web Financial Calculator

12

BaidbEE saitEs G =EE—TF
QM@ 2R, WA BH smE s RN 1= ¥ B8

BERtag
B R EHEEER151,800,0007 TERTE

TEUTME—MMER - VAR, BAEIRER, FEHRASH, NRESKE,
HEE:
OZEEIR OIRZEIRE O EHIRAER O IRZHKE OWKITEHE

SENTESE “"I*U’/,}:‘c‘iﬁ‘ﬁ Eﬂﬁﬂ’ \“C(Kelly Formula)it E52 ASPUEER(IRRITESE &
B4DESTSHOIFIE IS RAA(DCFITESE ZESNRISKER B8

R (¥):
www.xiadun.net/gongju/ BERE HIBAIRE (¥)
25,000
SRNTER REHRA (¥):
0
'51@12:1:#%%% PRI (IRR) R MEFITR(OCHITER L
FRIAT(Kelly Formula)itEag AU AT E AT EETF IR SERAZN BRI EHBRE:
55 v
IRBEIRE (%):
(Gl p=F SHitER FEEEEOTER 12
B, MEMEERERRTE OREH, B8, ASEERtEssl BEEEENEEHEER IBREKE (6):
7
= 7 1N TP
ERREtERE ﬁ%&% IRELRT S St
FEF... EARERSEHMIE T Ess !@l
RZREF (¥):
IR(E e HifE GRSRiNME) i+ @IEW“MZ&%TﬁE% 50,000
BEEIERNTTE HEARRMNE A R (IRRBIFRGIE A SIS ..

miRitEEE i p = mEtERE
BLEfrIBfnaEEr=fnira ITEYBRRE, BEEIRE FESR...

INCICEIRE

g

SEREE
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Compounding periods # .
- ;.

® So far, we have assumed compounding and discounting occurs yearly.
Sometimes, 1t may occur more frequently

® Compounding an investment m times a year for T years provides
for future value of wealth:

® Always remember, 7 1s a annual interest rate!
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Compounding periods /, .

® Ifyou invest $50 for 3 years at 12% compounded semi-annually,
your investment will grow to:

01 2%3
=$0x 1+ 5 = $50 % (1.06)® = $70.93
6% 6%
\ Y \ \ Always remember: 12% 1s
an annual rate.

12%
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Effective Annual Rate .
-
® Effective Annual Rate (EAR)=(1+ —) —1

® The Effective Annual Rate (EAR) of interest 1s the annual rate that
would give us the same end-of-investment wealth after 3 years:

1/3
$70.93
$50 x (1 + ) = $70.93 = 3855 —1=.1236

12.36% Compounded annually 1s the same as investing at 12%
compounded semi-annually.
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Effective Annual Rate

16

EAR=(1+ —-) -1
Key Takeaway:

® [fm>1, then EAR>r

® Remember: 1 1s the quoted interest rate, which 1s always an annualized
rate.

® Which is better?

[0 Semiannual compound at 1.9%
O RAE: THELFIFE2%
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Applications .

® RANE/ FEIEA]ETHE
® Perpetuity: A constant stream of cash flows that lasts forever

® Annuity: A stream of constant cash flows that lasts for a fixed
number of periods

® Amortized loan: repayment of both principal and interest over time.



RE

REE: A58, THHEH 2%
O 15 raeRE 2 DA E 7
O 7H R R Z DA S 7

— &g, = 10000 x (1 +2%) =10200
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Hi%. o B 48 19 Wk B BN etk SR AR 4T

AARDG v

WHRITE

EETHEM, TUFHRASGEFS, WREXRTHR. TUFR. FEFR. BRESTRS, TUFASRSE, SERIRFEt 31319133 4!

=7 g =F 3

=3 (¥):

10000

FRIE (%):

2

£FpR:

)
SRS (5 V)

RS

Day VaEE(Y)
1 $10,000.00
2 $10,000.55
3 $10,001.10
4 $10,001.64
5 $10,002.19
6 $10,002.74
7 $10,003.29

#E (¥)
$0.55

£0.55
$0.55
$0.55
$0.55
$0.55

$0.55

SitHIE (¥)
$0.55

$1.10
$1.64
$2.19
$2.74
$3.29

$3.84

F&+HE(¥)
$10,000.55

$10,001.10
$10,001.64
$10,002.19
$10,002.74
$10,003.29

$10,003.84
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Discussion
B S

Back to the begining question: if your friends or relatives borrows

¥1,000 from you, how much should you ask him to repay in one year?

15T\J* IZX AT AR ] PUFIXERINE KT, R 7
Bo BHRAREDIRNTIRENEME, BEARILIHE S EZR.




Perpetuity UKZEF4) & Lo
.

A constant stream of cash flows that lasts forever

C C C
| | | |
PV = ¢ + ¢ 2—|— ¢ 3_|_...
(I+7) (A+r)° (A+r)
py=X

r
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Perpetuity: Example .

What is the value of a Treasury bond that promises to pay $15 every year
for ever? The interest rate 1s 10-percent.

£15 £15 £15
|
I
0 1 2 3
Py =22 _¢150

10
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Annuity (4-4) A 5y .
.

A constant stream of cash flows with a fixed maturity

a

C C C C
—————+— A
0 Ji 2 3 T
PV = ¢ + C2+ C3+--- CT

1+r) d+r)y” (A+7r) (1+7)
PV:g 1 — : -
ri (+r)y
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Annuity .
- ;.

If you can afford a $400 monthly car payment, how much car
can you afford 1f interest rates are 7% on 36-month loans?

$400 $400 $400 $400
| | | | T
0 1 2 3 36
pr=>3001 1 | 1295459
07/12|  (1+.07/12)*
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Annuity Due (BJf4F4) .

The stream of cash flows happen at the beginning of each period.

$400 $400 $400 $400
| | | | -
| | | | L
-1 0 ) 2 35

First, calculate the PV at date -1, then compound 1+r to date O.

12954.59 x (1+ 0.07/12)=13029.56
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Installment Payment (43 A4~ 5%)

25

RMB 333/H (24 #) 5 RMB 7,999

333*%24 H or 79997

(Y) et 3 JaREms (b 5-6 @ (2%) (¢) 9 B 16 BRAEEHEER N
RAEELHFIEFIZE:1.38%
LR B—RESR? $333 1
~.0138/12 (1+.0138/12)%
iPhone 14 Pro RMB 333/8=
6.1 ATETE RMB 7999 = — $7878

iPhone 14 Pro
RMB 375/B=

Max RV 8999 & Choose installment, save $121
BENHRENE? ®

TRABRRR T NRitEROXR
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Installment Payment (73 B3~ 71)

{RE9FT iPhone 16 Prone 16 Pro Max 16 #EH=E T 20 AT K
Pro M e I 4 R 5 2
ro Max 2 AN K
;E1T§y¥ ’ Y T,L\J\"‘é‘ RMB 13,999
NS sy RV \ I O

SREREHMEERDE: 9 RMB 1,6175.

SN & RTRIRAERRAETEFE.
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Delayed Annuity GEIEFES) 4 .
.

What is the present value of a four-year annuity of $100 per year that
makes 1ts first payment two years from today 1f the discount rate 1s 9%?

4
PV :Z $100t _ $1001 N $1()O2 N $10O3 N $1004 _$323.97
~(1.09)  (1.09)  (1.09)%  (1.09)°  (1.09)
- e ~
0= $312§;397 = $297.22 < N
. o~/ \
/ \ AN~
\ r N\
$297.22  $323.97  $100 $100 $100 $100

0 1 2 3 4 5




Loan Amortization (Pigk#Ess)

28

® Pure Discount Loans are the simplest form of loan. The borrower
receives money today and repays a single lump sum (principal and
interest) at a future time. — REILKFTR)

® Interest-Only Loans require an interest payment each period, with
full principal due at maturity. (B - F| 2 EI|HAILA)

® Amortized Loans require repayment of principal (&%) over time,
in addition to required interest. (FHAR ; FHAE)
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Equal principal payment (584K %) < .
B

Suppose a business takes out a $5,000, five-year loan at 9%. The borrower
pays the interest and a fixed amount of the principal.

First, calculate the fixed principal payment: 5,000/5=1000

Amortization schedule:

Beginning Total Interest Principal Ending

Balance Payment Paid Paid Balance
| $5,000 $1,450 $ 450 $1,000 $4,000
2 4,000 1,360 360 1,000 3,000
3 3,000 1,270 270 1,000 2,000
4 2,000 |,180 180 1,000 1,000
5 1,000 1,090 90 1,000 0

Totals $6,350 $1,350 $5,000
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Equal Payment (Z%iAE) .
B S

Suppose a business takes out a $5,000, five-year loan at 9%. The
borrower pays a fixed amount each year.

First, calculate the fixed payment as an annuity:

$5,000 = C X {[1 — (1/1.09%)]/.09}
= C X [(1 — .6499)/.09]
This gives us:

C = $5,000/3.8897
= $1,285.46
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Equal Payment )
Y S

Amortization schedule:

In the first year, the interest 1s 5,000 x0.09=450
Thus, the principal paid = 1,285.46 — 450 = 835.46
Ending balance = Beginning balance — principal paid= 4164.54

Beginning Total Interest Principal Ending

Balance Payment Paid Paid Balance
| $5,000.00 $1,285.46 $ 450.00 $ 83546 $4,164.54
2 4,164.54 1,285.46 374.81 910.65 3,253.88
3 3,253.88 1,285.46 292.85 992.61 2.26|.27
4 2,261.27 1,285.46 203.51 1,081.95 I k7932
5 1,179.32 1,285.46 106.14 I 79:32 0.00

Totals $6,427.30 $1,427.31 $5,000.00
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Equal Principle payment

|
=Y £ E2E Financial Calculator

AL

il EEHAHENE Gerat:cis 2,000
< FEmE n 5
A EEE 1,500

I 9 %
7 MER

PV 5000 i
8 HEgaE % 1,000
= EHFTESE EV |0

SittEsE N N 500
wEas OSSR o5tz

+

EEITERE

@ “F=w FFRAHEET | 1 EmEE 5 0

3 4 5
‘ ? | ’
SERIE 0 mAE WE2

FitfEf=a% | 5.000.0000

FiH=ERAa | 1,350.0000

F&EFE£ | 0.0000



Equal Payment
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=3V ey

oo
=S

Financial Calculator

il

Q

th

o

(]

RHEfENE
[UES
e
nEm
HEEEE
HFITEE

ZititEsE

o

SHEREAE

Eitfziiss

Eitf=ERE

b A

w

o

1,285.4623

5,000.0000

1.427.3114

0.0000

%

EFEL 5

1,000

it 3

1,179.32
1,081.95



Copyright © Tao Yuan

Equal principal vs Fixed Payment .
- ;.

® FHAT vs FHAR

® The total interest paid 1s higher under the fixed payment method.
Therefore, the loan officer would typically recommend you the fixed
payment method (FFZ A E)!

® Under the fixed principal-paid method, the total pay 1s higher 1n 1nitial
years and keeps declining as time passing by.
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