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Information Content of Financial Markets
(Case Study of Thai Foreign Exchange and Bond Marke  ts)
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USD/THB Probability Density Function (pdf) USD/THB Probability Density Function (pdf)
Data: ign;gnjfg;; 6-months THB-USD currency options between Simple Black-Scholes Option Pricing Model identical volatility
The quotes are for five different combinations of cal Is and C
puts (at-the-money, 10-delta ‘risk reversal’ and ‘strang le’, - .
and 25-delta ‘risk reversal’ and ‘strangle’) Generalized Black-Scholes Option Pricing Model volatility smile
THB & USD short-term interest rates and THB-USD v
exchange rate data over the same period
Probability Density Function (pdf)
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USD/THB Probability Density Function (pdf) USD/THB Probability Density Function (pdf)
Call Option Pricing Mode (Cox & Ross (1976) CF at maturity Strangle
CF at maturity
V1 V2 THB/USD
Call
option Risk-reversal
| Exchange rate
THB/USD
0 (0255) (0255) o
c(s,x,7) = e’“J. (s, —X)n(s,)ds,; S‘,zw,cgm ¢ = o (0259) _ - (0259)
X Strangle X 2 ) Risk-reversal el . o .
TE(ST) is probability density function s = ©F +65™) sy = 50(3256) - (50(3‘75?’)
2
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USD/THB Probability Density Function (pdf)

INPUT

Estimate Implied Volatility

for each call option delta
(0.1) 02 05) 07! (09
O 5029 509 5079 509

v

atm,, risk reversal, &
stangle, (@ 10 & 25 delta) %

Interpolate Volatility Smile
against delta space

0.08

USD/THB Probability Density Function (pdf)

Estimate Implied Volatility
as a function of the
strike price of THB/USD

Interpolate Volatility Smile
against delta space

Imptiedt Implied
Volatili Volatility | 0-1
0.1
Delta 0.1 $/THE
36 38 4¢ 42 44 46
0.0
0.0
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USD/THB Probability Density Function (pdf) USD/THB Probability Density Function (pdf)
Generalized Black-Scholes Option Pricing Model volatility smile Probability Density Function (pdf)
. In(Q) — 22 In(Q) — %@ R 8%0(Q,t
6@ =af NI T g MO e #Qp="220
6,(Q.tVT ERCNG 2Q
34 36 38 40 42 44 46
where . - 86.(0,1) 5
Q1) =1+ o0(Q,t) :6U(Q,T,O') () )+OU(Q,Z',6)
e X aQ oo oQ aQ
v(Q.t)==—C/(S.7,X,0,RR") and Q=—
F(,T FLT
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USD/THB Probability Density Function (pdf) USD/THB Probability Density Function (pdf)
Frequency FX THB Probability ofo % Depreciation in3 Months
(Relative to the Policy rate
10.0¢
28 9.0%
26 8.0%
24 7.0%
Probability of 10% Depreciation, 2 6.0%
relative to Policy rate 2 5.0%
18 4.0%
— 16 3.0%
TR .
Policy rate 2 1.0%
1:&[]-96 Mar-96 Apr-96 May-96 Jun96 Aug-96 Sep-96 Oct-96 Now96 Dec-96 Jan-97 oo
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USD/THB Probability Density Function (pdf)

12May97

15May;

19J

USD/THB Probability Density Function (pdf)

FX THB Probability ofio % Depreciation in3 Months
( Relative to the Policy rat¢

15.0%

10.0%

—— USDITHB Spot rates 5.0%
—— Prob (10% Depreciation

May-97 Jun97

Mar-97 Apr-97
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Forward interest rates, term premium, and inflation expectation

Data 5iWusIAs3guIaluaae 15 3.0, 2542 — 22 fi.e. 2544

Methodology

Expectation Theory & Fisher Identity
Forward interest rates: Extended Nelson-Siegel, Sven  sson (1994)
Term premium (time-varying component): GARCH-in-mean model,

Engle et al. (1987)

{/

SEMsAnE 2. WemaihvingdnnFuile
Forward interest rates, term premium, and inflation expectation

INPUT
v Yield curve estimation:

Parametric model:
Nelson & Siegel

v

Yield-to-maturity (YTM)
Government Bond

Forward rate curve &
Zero-coupon yield curve
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Forward interest rates, term premium, and inflation expectation Forward interest rates, term premium, and inflation expectation
Nelson & Siegel: a parsimonious mode Expectation theory & Holding excess return,
Fisher Decomposition: Forward excess return,
_m _m _m Forward rate curve & GARCH-M
f(mvﬂ):ﬁo+ﬁ1ex - +ﬂ26X - +ﬂ3ex 7
where
B =By, Bus Bor 11, T) parameters describe the curve T e ElstimatedAterm premium:
. (Time-varying Component)
m maturity of the forward rate
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Forward interest rates, term premium, and inflation expectation Forward interest rates, term premium, and inflation expectation

Term Premium: GARCH-in-mean model

p(tt, 1) =70 +7,0,(0) +u,(t)
N, )= +A0, () +e (1)

where

7 (1) = o+ o’ (1= 1) +Boo? (1 - 1)

Excess holding return

Excess forward return

Conditional variance of
excess holding return

Forward & zero-coupon yield curve,

and observed yield-to-maturity
12.0%

10.0%

8.0%

6.0%

4.0%

e YTM
—Zero
— Forward

2.0%

0.0%
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00
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Forward interest rates, term premium, and inflation expectation Forward interest rates, term premium, and inflation expectation
Implied Zero- coupon Spot Curve 2000 14 -Days Implied Forward Curve
0.12
008 o
0.06 0.08 /‘-/
000 o \
003 =—— 5-Jan-2000 oo —te (07 -Jan -00 ||
002 —8— 28-Apr-2000 /___/ =—a— 04 -May -00
- —— 29-Dec-2000 oo m—— 29 -Dec -00
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Forward interest rates, term premium, and inflation expectation Forward interest rates, term premium, and inflation expectation
. 14 - days f rd rat d t i
14-days forward rate ., . = E(14-days interest rates 7 years from now) s ys forward raies and erm premium
+ risk premium , . a A
_ o . . N ANV AN
= E(real rate,, )+E(inflation,, )+risk premium,, . . \/ Nt \
v \vwo“""\\
2.5% +
AE (real rate , ;) D anaunnlurei 7 miy 151 2 Vol
, 15% [ 14 - dysforvadre 6 msetlement )
AE(inflation , ) D amaudneuludieh 7 iy o0l B e
AN
v 0.5%
Arisk premium |, - D Tinlaeunlasedhafitfod iy o e ]
15-Jan-99 15-Apr99 15-Jul-99 15-Oct-99 15Jan-00 15-Apr00 15Jul-00 15-Oct-00 15-Jan-01 15-Apr-01
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Forward interest rates, term premium, and inflation expectation Forward interest rates, term premium, and inflation expectation

Implied Zero - coupon Spot Curve

—+— 05-Jan-01
—a— 25-May-01
—— 01-Jun-01
—a— 22-Jun-01
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14- days Implied Forward Curve
0.1
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Forward interest rates, term premium, and inflation expectation

Apaths for expected monetary policy actions:
25May01 - 22Jun01

AE(real rate ,, ) D Pudgaugedt 7 iy os1

AE(inflation , )) D NinfGeanladhaaeit 7 o 7 3

Arisk premium |, - D JSudrgetudnilos
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