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Future Value |\H=’Al

 The value of money is different over time
e Why?

 No compounding FV = PV(]- + Tt)

_ -\ T
* With compounding FV = PV(]' + E) |
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Present Value

Present Value V
* Mapovoa acla PLeAAOVTIKWY TIANPWUWV

FV
(1 +7)"

Present Value =

where:
FV = Future Value
r = Rate of return

n = Number of periods
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What is an Annuity?
* Fixed periodic payment
 For a given number of periods
* A given interest rate

e Compounded

What is the value of an annuity?
* Two relevant values:
o At the start — Present Value
o At the end — Future Value

Examples:

« Kid: S500, for 18 years, at 4%, compound — future value

* Lottery: $S1.8 billion, 30 years, S60 million per year, 5% -
present value

MeplkAng MNkoykag — KaBnyntng ANe



Ordinary Annuity — Future Value

e Amount is deposited at the end of each period with i=5%
* |In Excel =FV(rate, nper, pmt, [pv], [type]), type = 0 is for

end of period and is the default value.
0 1 2 3 4 5

]

$1000 $1000 $1000 $1000  $1000

‘ L = $1000%(1.05)° = $1000.00

$1000*(1.05)" = $1050.00
$1000*(1.05)2 = $1102.50
$1000%(1.05)? = $1157.63
S

1000*(1.05)* = $1215.51
+

Future Value of an Ordinary Annuity = $5525.64

(i) —1
FVDrdinar}' Annmity — C X |:{ 3 :|

W W A 4 W
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Ordinary Annuity — Present Value

PV(rate, nper, pmt, [fv], [type]) —type =0

0

1 2 3 4 i

—

$1000 $1000 $1000 $1000 $1000

5;10;; = $952.38 <«
ii?;gz =$907.03 <
% =$863.84 <
s;i?;. =$822.70 <
sgf;;s =$783.53 ¢
= $4329.48 = Present Value of an

Pv{]rdinary Annuity — C x [

Ordinary Annuity

(3

1 (1+3) ]
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Annuity Due - Future Value

* Amountis deposited at the start of each period

* |n Excel: FV(rate, nper, pmt, [pv], [type]), type=1 is for enc

period and is the default value.

0 1 2 3 4 5

" S A S ——

$1000  $1000 $1000 $1000  $1000

‘ I—) =$1000*(1.05)' =$1050.00
> =$1000%(1.05)2=5$1102.50
> =$1000*(1.05)3=$1157.63
> =$1000%(1.05)4=$1215.51
> =$1000%(1.05)°=$1276.28

Future Value of an Annuity Due =$5801.92
14+4)" —1
o .
Fvﬁnnuity Due — C x |: - x ( 1 + I}
1
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Annuity Due — Present Value
Excel: PV(rate, nper, pmt, [fv], [type]) —type =1

$1000
(1.05)°

$1000
(1.05)"
$1000
(1.05)2
$1000
(1.05)3

$1000
(1.05)4

0 1 2 3
$1000 $1000 $1000  $1000
=$1000.00 (—|
= $952.38 ¢
= $907.03 ¢
= $863.84 ¢
= $822.70 ¢
$4545.95 = Present Value of
"Y'  an Annuity Due
1= (14
Pvﬁnnuit}' Due — C x i

4

$1000
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Perpetual Annuity

PV = ¢ - ¢ + ¢ _ &
N (1 —I—T')l (1 —I—*r')E (1 —|—T')3 oy

where:

PV = present value
C' = cash flow

r = discount rate

e Whatis the Future Value?
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Stock Valuation

e Variable dividend

Current stock value is the present value of all future cash
flows - dividends:

D, D, D

o0

) = -+ =~ +...+
(1+r)y ((d+7r) (I+7r)”

e Constant dividend
If D, =D, = ..., then
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Stock Valuation

* |f we have constant dividend growth g: \'i

_ x(l+g) x(1+g) +Dﬂx(1+g)°°
’ (1+47r) (1+7)? T ()

e f () n

i—=1
but D, (1+g) =D,
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Efficient Market Hypothesis

D, D, D,

 Current stock price at t:

* We estimated D, based on I, .
 We used all available information at t.
* When will the price of the stock change?

* When we have changes in I, = new information, news on the firm.

* News are by definition random.
 Thus, stock price changes are random.

| take the market-efficiency
hypothesis to be the simple
statement that security prices fully
reflect all available information.

. B e .
CUgene T aamu
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Efficient Market Hypothesis

Types of Efficiency \ ‘

Weak form efficiency

This type of EMH claims that all past prices of a stock are reflected
in today's stock price. Therefore, technical analysis cannot be used
to predict and beat the market.

Semi-strong form efficiency

This form of EMH implies all public information is calculated into a
stock's current share price. Neither fundamental nor technical
analysis can be used to achieve superior gains.

Strong form efficiency

This is the strongest version, which states all information in a
market, whether public or private, is accounted for in a stock
price. Not even insider information could give an investor an
advantage.

MeplkAng MNkoykag — KaBnyntng ANe




Markets are efficient because:

1. 15,000 or so trained analysts; MBAs, CFAs,
Technical PhDs.

2. Work for firms like Merrill, Morgan, Prudential,
which have the funds to research.

3. Have similar access to data.

4. Thus, news are reflected in P, almost
instantaneously.



Efficient Market Hypothesis

* Reaction to news. l ‘

Over Reaction

L ]
.
.
L]
L ]
-11-1""‘

Under Reaction
Efficient Response

t-2 t-1 t t+1 t+2 t+3
MeplkAng MNkoykag — KaBnyntng ANe




Efficient Market Hypothesis

* Reaction to news. \ ‘

Line 3 Overreaction
followed by deflation

Line 2 Anticipatory
price movements
(information leak)

Efficient market

LY

Line 4 Persistent inefficiency

share price

Line 1 Slow reaction

~10 -5 0 +5 +10  +11 Days before ()
Announcement and days after (+)
date announcement
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Discount Bond
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TREASURY DEPARTMEMNT
WASHINGTON

1017055A

— ey Fm il
mmrm@mmmsj

OM PRESENTATION OF THIS TREASURY BILL TQ THE

TREASURER OF THE UNITED STATES OR TQ ANY

FEDERAL RESERVE BANK THE UNITED STATES OF
AMERICA WILL PAY TO THE BEARER

ONE HUNDRED THOUSAND DOLLARS

WITHOUT INTEREST OM THE DUE DATE HEREON
SPECIFIED. THIS TREASURY EBILL IS ISSUED UNDER
AUTHORITY OF THE SECOMD LIBERTY EOMND ACT, AS
AMENDED, IN ACCORDANMCE WITH, AND SUBJECT TO,
THE PROVISIONS OF TREASURY DEPARTMENT CIRCU-
LAR NO, 418, REVISED, TO WHICH REFERENCE 1S MADE
FOR A STATEMENT OF THE RIGHTS OF HOLDERS, AS
FULLY AMD WITH THE SAME EFFECT AS THOUGH
HEREIM SET FORTH. THIS TREASURY BILL 1S ISSUED
BY A FEDERAL RESERVE BAMEK OR BERANCH F'LFHELIA

TREASURY. IT SHALL MOT BE VALID URMLES
ISSUE DATE AND THE MATURITY DATE ARE EM
HEREOM.

SECRETAR\’ OF THE TEEASI.I'ﬁ

SR -':F;g_q

-ﬂ"..- d'ii'




Features of b

Never change:

* |ssuer
 Face value
 Maturity date

Fluctuate:
* Price
* Yield to maturity

MeplkAng MNkoykag — KaBnyntng ANe
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OM PRESENTATIOM OF THIS TREASURY BILL TO THE
TREASURER OF THE UMNITED STATES OR TO AMY
FEDERAL RESERVE BAMNK THE UNITED STATES OF
AMERICA WILL PAY TO THE BEARER

@iE HUNDRED THOUSAND DOLLARS

WITHO REST OM THE DUE DATE HEREORM

SFECIFIED. THI= 2y EILL IS ISSUED UNDER
AUTHORITY OF THE SECOMNS e EQND ACT, AS
AMENDED, IN ACCORDANCE WITH, BIECT TO,

THE PROVISIONS OF TREASURY DEFARTMET Bkl
LAR NO, 418, REVISED, TO WHICH REFERENCE IS MAD
FOR A STATEMENT OF THE RIGHTS OF HOLDERS, AS
FULLY AND WITH THE SAME EFFECT AS THOUGH
HEREIM SET FORTH. THIS TREASURY BILL 1S ISSUED
BY A FEDERAL RESERVE BANK OR BRANCH PURSUA
TC A TEMDER ACCEFTED BY THE SECRETARY OF,
TR”&:E:;E,:}"SE"EM TREASURY. IT SHALL NOT BE VALID UNLES
ISSUE DATE AND THE MATURITY DATE ARE EN
HEREON.

'{g-..-;mu Aim;ﬁ

SECRETARY OF THE TREASU!




Bond Valuation
Discount or Zero-Coupon Bonds \'i

e Discount Bond value:
FV

(1+r)"

Price = PV =

PV: present value

FV: face value, future value

r: rate to maturity, yield, interest rate
n: periods to maturity

O O O O

In Excel =RATE(10,90,-882.22,1000)

MeplkAng MNkoykag — KaBnyntng ANe
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ON THE DUE DATE, AND TO PAY INTEREST ON THE PRINCIPAL SUM
FROM THE DATE HEREQF, AT THE RATE SPECIFIED HEREON. THIS NOTE
AND INTEREST COUPONS ARE PAYABLE AT THE DEPARTMENT OF THE
TREASURY, WASHINGTON, D.C., OR AT ANY FEDERAL RESERVE BANK
OR BRANCH. THIS NOTE IS OME OF A SERIES OF NOTES, AUTHORIZED
BY THE SECOND LIBERTY BOND ACT, AS AMENDED, ISSUED PURSUANT
TO THE DEPARTMENT OF THE TREASURY CIRCULAR REFERRED TO
HEREON, AND IS NOT SUBJECT TO CALL FOR REDEMPTION PRIOR TO
MATURITY. THE INCOME DERIVED FROM THIS NOTE IS SUBJECT TO ALL
TAXES IMPOSED UNDER THE INTERNAL REVENUE CODE O,
NOTE 15 SUBJECT TO ESTATE, INHERITANCE, GIFT OR .0
TAXES, WHETHER FEDERAL OR STATE, BUT IS EXEMPT,
ATION NOW OR HEREAFTER IMPOSED ON THE PRINCI
HEREOF BY ANY STATE, OR ANY OF THE POSSESSION
STATES, OR BY ANY LOCAL TAXING AUTHORITY. THIS N
ABLE TO SECURE DEPOSITS OF PUBLIC MONEYS.IT IS NOS
IN PAYMENT OF TAXES.

WASHINGTON, D. C., AUGUST 16, 1276.

f} =
SECRETARY OF REASURY

0000000y

000000

| M@WMM&

FOR VALUE RECEIVED PROMISES TO PAY TO THE BEARER THE SUM OF

TREASURY
NOTE |

SERIES
B-1986
DATED ;

AUGUST 16, 1976

DUE
AUGUST 13, 1986
CUSIP 912827 FW 7

INTEREST PAYABLE
FEBRUARY 15 AND
AUGUST 15
CIRCULAR No. 19-T6

WILL PAY TO BEARER ON
AT THE DEPARTMENT OF THE
TREASURY, WASHINGTON, OR

FEB. 15, 1986
AT A DESIGNATED AGENCY,
INTEREST THEN DUE ON ' szuﬁ.“u

$5,000 Treasury Note, Series B-1986
ALl g

L AT SS (PR ANEECEENEC A
WILL PAY TO BEARER ON

T";E:';%EEF&E“EE&“&%Z?EE FEB. 13,1983
AT A DESIGNATED AGENCY,
INTEREST THEN DUE ON. $2“" 'n

$5,000 Treasury Note, Series B-1986

17710 Al 1

WILL PAY TO BEARER ON

#;;Hsisez’mm;r%mﬁ AUG. 15, IEBE
AT A DESIGNATED AGENCY,
INTEREST THEN DUE ON. sz“ll ﬂn

$5,000 Treasury Note, Serles B-1986

17710 M 20

WILL PAY TO BEARER ON

SEBEETS M
INTEREST THEN DUE ON : $2nn.uu

$5,000 Treasury Note, Series B-1886

L e el 18



Bond Valuation
Coupon bond: \/

C C C F
P= + >+t —+ .
(1+YTM) (1+YIM) (1+YTM )" (1+YTM)

Alternatively:

1
p_y|  QHYIM) | F
YTM (14 YTM)"
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Bond Valuation
For the Coupon Bond: \/

* |f Price =FV = YTM = coupon rate
* |If Price<FV = YTM > coupon rate
* |If Price > FV = YTM < coupon rate

 Why? The price adjusts so that the YTM adapts to interest rates.
e Coupon return + capital gains 2 YTM = interest rates

Bond:

* Price < FV = at discount
* Price > FV > at premium
* Price =FV - at par

MeplkAng MNkoykag — KaBnyntng ANe
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Bond Valuation

Perpetual bond — Consol

e P =price of bond
* C=coupon payment
e r =|nterest rate

MeptkAng Nkoykag — KaBnyntng AMG
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Bond Features

Bond Strips \"i
Optionality: Callable — Putable bonds

o European 2> 1

o Bermudan—> >1

o American =2 all

Convertible = issuer shares

Exchangeable = other assets

Credit Default Swaps (CDS) — naked CDS

Currency based:

Yankee Bonds: in USD in US by foreigners

Kangaroo Bonds: in AUD in Australia by foreigners

Samurai Bonds: in Yen in Japan by foreigners

Eurobond: in a currency other than the home currency of the
country or market in which it is issued

Dollar Bonds: a USD bond outside of the United States

MeplkAng MNkoykag — KaBnyntng ANe




Bond Risk

1. Credit Default Risk

d Ratings No S&P | Moody's | Fitch | Meaning and Color
1 AAA Aaa AAA
D CD5 2 AA+ Aal AA+
3 AA Aa2 AA | High Grade
S &P PD [%] 4 AA- Aa3 AA
AAA 0.02 5 A+ Al A+
AA 0.03 ° A A2 A
A 0.07 ’ A A3 A
BBB 018 8 BBB+ Baal BBB+
BB 07 9 BBB Baa2 BBB
B 20 10 BBB- Baa3 BBB-
CCC 14.0 11 BB+ Bal BB+
CC 170 12 BB Ba2 BB
o B e e T
D > 20.0 15 B B2 B
Moody’s Investors 16 B- B3 B-
& Poor’s Agencies. 17 CCC+ Caal CCC+
18 CCC Caa2 CCC

MeptkAng Nkoykag — KaBnyntng AMG




Bond Risk

2. Inflation Risk — inflation linked bonds \

3. Liquidity risk

 Ability to convert to cash — sell with minimal loss.

4. Price — Interest Rate Risk
[ Change in price due to changes in interest rates
 There is no price risk if holding period = maturity period.
No price risk — P and FV are known.
 Long-term bonds have more price risk than short-term bonds.
Price needs to adjust more to produce the same return for more
years

MeplkAng MNkoykag — KaBnyntng ANe



Bond Properties

1‘ FV=1000 Time to 'lul'illil.lﬁ".'hr
Coupon=100 Interest Rate 1 Year 30 Years
M1 < M2 59, $1,047.62 51,768.62
2,000 (- 10 1,000.00  1,000.00
15 956,52 671.70
$1,768.62 20 916.67 502.11
-E i
(5
=
]
2 $1,047.62
g 1000 $916.67
500 $502.11

I I
5 10 15 20

Interest rate (%)
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Bond Risk

2. Inflation Risk — inflation linked bonds \

3. Liquidity risk

 Ability to convert to cash — sell with minimal loss.

4. Price — Interest Rate Risk

[ Change in price due to changes in interest rates

 There is no price risk if holding period = maturity period.
No price risk — P and FV are known.

 Long-term bonds have more price risk than short-term bonds.
Price needs to adjust more to produce the same return for more
years

J Low coupon rate bonds have more price risk than high coupon
rate bonds.
Their YTM relies more on capital gains than coupon yield.

MeplkAng MNkoykag — KaBnyntng ANe



Bond Properties

Difference in Maturity Difference in Face Value Difference in Coupon Rate

Price Price Price

FV | TS .
Coupon Interest Coupon Interest Coupon Coupon Interest
Rate Rate Rate Rate Rate 1 Rate 2 Rate
O FV1=FV2=1000  FV1=1000< FV2 = 2000 O FV1=FV2=1000
0 C1=C2=10% 0 Cl1=C2=10% 0 Cl1=10%<C2=20%
dM1=1<M2=10 0 M1=M2 0 M1=M2

MeplkAng MNkoykag — KaBnyntng ANe



Bond Risk

5. Reinvestment Rate Risk “

* Uncertainty concerning rates at which cash flows can be
reinvested

* Short-term bonds have more reinvestment rate risk than long-
term bonds

* High coupon rate bonds have more reinvestment rate risk than
low coupon rate bonds

MeplkAng MNkoykag — KaBnyntng ANe



Clean vs. Dirty Prices

Dirty Price Clean Price Accrued Interest

 Pc =Clean price: quoted price
* Pd = Dirty price: price actually paid

= Clean price + accrued interest

P FV cb
4 P T
FV: Face value
C: Coupon rate
P: Number of coupon payments made in a year
D: Number of days since the last coupon payment

T: Number of days between coupon payments

O O O O O

MeplkAng MNkoykag — KaBnyntng ANe



Clean vs. Dirty Prices

4 % ? % 4 % l ‘

last coupon next coupon

accrued interest

interest to next coupon

173 days 192 days
15/10/2013
25/04/2013 25/04/2014
A
Bond Price = Flat Price + Accrued Interest

CouponAmount 9o - - - - —"—"—g——"—"—""—"—"—"@Pp-—-"—"—"—"——"— -4 ——— — — — —

o

o k7] k7] k7] k7]

o o o o &

S 2 2 2 2

3 < < < <

Flat Price

15 1 1% 2  Years
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Clean vs. Dirty Prices

Actual bond price

lim V'tban.d
t — (tx)”
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Clean vs. Dirty Prices

Clean price

Dirty price

Clean price = Quoted
percentage of face value

Dirty price = Clean price +
interest accrued

Fluctuates with interest rates
and bond market conditions

Changes each day that
interest accrues

Usually the quoted price

Represents true market
value

Used to compare different
bonds

Used to determine total cost
of a bond

Excel functions: https://thismatter.com/money/bonds/bond-pricing.htm

MeplkAng MNkoykag — KaBnyntng ANe



https://thismatter.com/money/bonds/bond-pricing.htm

Price of Bond over Time

Price of Bond Selling at Discount \/
vs. Premium over Time

51,300

== Sells at Premium

51,200 |
51,100 |
Price

=’.
sllﬂﬂ-ﬂ -— o - -E'E-I-Is-at-Pa-r ---------------
5900 |
SBOO |

==>» Sells at Discount
5700

20 15 10 5 0

Remaining Years to Maturity

MeplkAng MNkoykag — KaBnyntng ANe
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Clean vs. Dirty Prices \VIE

* Clean price: quoted price
* Dirty price: price actually paid = quoted price plus
accrued interest
 Example: Consider a T-bond with a 4% semiannual
yield and a clean price of $1,282.50:
— Number of days since last coupon = 61
— Number of days in the coupon period = 184
— Accrued interest = (61/184)(.04*1000) = $13.26
— Dirty price =51,282.50 + §13.26 = $1,295.76

* So, you would actually pay $ 1,295.76 for the bond

7-43
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Annualized returns

_ No.of Periods
VAnnual — (1 + TPeriﬂci) 4 —1

Example 1: Quarterly Returns

* Let’s say we have 5% quarterly returns. Since there are four
qguarters in a year, the annual returns will be:

 Annual returns = (1+0.05)"4 —1 = 21.55%

Example 2: Monthly Returns

* Let’s say we have 2% monthly returns. Since there are 12
months in a year, the annual returns will be:

 Annualreturns = (1+0.02)212-1=26.8%

MeplkAng MNkoykag — KaBnyntng ANe



Standard Deviation of an Asset |\|‘ ‘ '!Al

- X5
N n-1

Sample Standard _ /z (Xi - Xm)’
Deviation Formula (n-1)
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Return of a Portfolio — i assets R = Zni- T Wi T,

Standard Deviation of a Portfolio — 2 assets

2 .. 2 2 __ 2
1r:.=-'ﬁ_=.\/1f1,',u:'.l'1 WO k2 WD HT Ty

B 2 _ 2 ol i

CDF(RE, R})

{Tit‘_'}}

CDT(R;:, R}) =
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