2538, . 2.

Y54 (Term
Structure of Interest Rates) ?

il 2542,
Fisher .

2538. Cointegration and Error Correction Approach :
|

133( ):20%.

. 2540. FISHER EFFECT :

Berk, Jan Marc and Bergeijk, Peter Van. 2000. Isthe Yield Curve a Useful
Information Variable for the Eurosvstem ? European Central Bank Working

Paper No.11 (February): 1-23 Available from:
http://www.ech.int/pub/wp/ecbwp011 .paf [2000,0ctober 5]

Engert, Walter and Hendry Scott. 1998. Forecasting Inflation with the MI1-VECM :
Part Two. Bank of Canada Working Paper 98-6 1(April ) : 1-33 . Available


http://www.ecb.int/pub/wp/ecbwp011_.Pdf

81

fromhttD://lwww.bankofcanada.ca/publications/workina.paDers/1998/wp98-6.prif
[2000,December 17]

Engsted, Tom.1995. Does the Long-Term Interest Rate Predict Future Inflation? A
Multi-Country Analysis. The Review of Economics and Statistics 77 : 42-54.

Estrella, Arturo and Mishkin , Frederic s. 1997. The Predictive Power of the Term
Structure of Interest Rates in Europe and the United States : Implications
for the European Central Bank. European Economic Review 41 1375-1401,

Fama, Eugene F 1975 Short-Term Interest Rates an Predictors of Inflation. The
American Economic Review 65 (June) :269-282.

Fama, Eugene F. 1990. Term-structure Forecasts of Interest Rates, Inflation, and
Real Returns. Journal of Monetary Economics 25: 59-76.

Fisher, Jonas D.M. 2000. Forecasting Inflation with a Lot of Data. Chicago Fed
Letter 151 (March):1-4. Available from : http://www.frbchi.org/pubs-
speech/publications/periodicals/chilet/marfdlet.pdff2000 December, 18]

Kenny, Geoff and Meyler.Aidan and Quinn,Terry. 1998.Bayesian VAR Models for
Forecasting Irish Inflation. Central Bank of Ireland Technical Paper

(December) :1-36. Available from :
http://www.centralbank.ie/documents/earp/4ART98.paf [2000 1December 17]

Kenny, Geoff and Meyler, Aidan and Quinn, Terry . 1998. Forecasting Irish Inflation
Using ARIMA Models. Central Bank of Ireland Technical Paper (December) :
1-46. Available from : http://www.centralbank.ie/documents/earp/3RT98.paf
[2000Decernberl7]


http://www.bankofcanada.ca/publications/workina.paDers/1998/wp98-6.prif
http://www.frbchi.org/pubs-speech/publications/periodicals/chilet/marfdlet.pdff
http://www.frbchi.org/pubs-speech/publications/periodicals/chilet/marfdlet.pdff
http://www.centralbank.ie/documents/earp/4RT98.pdf
http://www.centralbank.ie/documents/earp/3RT98.pdf

8

Kozicki, Sharon. 1998.Predicting Inflation with the Term structure Spread. Federal

Reserve Bank of Kansas City (August) :1-33. Available from:
http://www.kc.frb.org/publicat/reswkpap/PDF/rwp98-02.pdf [2000,September 19]

Kozicki, Sharon .1997. Predicting Real Growth and Inflation with the Yield Spread
.Federal Reserve Bank of Kansas City Economic Review 82 :39-57.

Mawdsley, Andrew and Quinn, Terry. 1996 June. Forecasting Irish Inflation : A
Composite Leading Indicator. Central Bank of Ireland Technical Paper : 1-
23, Available from . nttp:/lwww.centralbank.ie/documentsiearp/4rt96x.htm
[2000,December18]

Mboweni \T.T. .1999. Signals From the Markets: Does the Yield Curve Contain
Useful Information for the Reserve Bank?Annual Covention of the
Actuarial Society of South Africa.Midrand . Available from
http:/Awww.resbank.co.za/Address/1999/ad0212199.htm [ 2000 November 8]

Mishkin, Frederic . 1990. What Does the Term structure Tell Us About Future
Inflation? Journal of Monetary Economics 25:77-95.


http://www.kc.frb.org/publicat/reswkpap/PDF/rwp98-02.pdf
http://www.centralbank.ie/documents/earp/4rt96x.htm
http://www.resbank.co.za/Address/1999/ad0212199.htm

. --i @«i‘i‘-“é—

AWIAINTAUNRIINYIAE
CHuLALONGKORN UNIVERSITY



) (nominal yield)
) (current yield)
) (\yield to maturity)

(yield curve)

(vield curve)
(vield) (time to maturity)

! !
free yield curve

risk-



1) (normal yield curve) (Upward
sloping) 1

UuUUNR (normal yield curve)

2) (inverted yield curve)
(downward sloping) 2
yield curve

WUURTAR (inverted yie CUFVG)



3, (humped yield curve)

WLLIMAUN (humped yield Curve)

87EAIVRD

4, flat yield curve) 4

(flat yield curve)

86



(coupon hond)

Yield curve

(Benchmark)

87

(mark to market)

Bootstrapping

P(t)) Zero coupon bond

Y]  spot rate  zerocoupon bond

J ()

Zero coupon bond

Zero coupon bond

1

coupon bond Bootstrapping

(coupon bond)

Zero coupon hond

Zero coupon bond



88

5 2610
coupon bond

¢, G G CéM

e Bfcgtg)
Vv y B(c,g 4
Vv B(c4 )

()  zerocoupon bond (1

coupon hond Zero coupon
bond
(arbitrage) Strips (Separate Trading of Registered Interest and
Principal Securities) Zero coupon bond

H Zero coupon hond

spot rate Bootstrapping

)

Zero coupon bond

) Zero - coupon
bond 05 1

) spotrate 15

PE=T 0 4G 0 g



89

P,5= 15
C=
M=
y,= spot rate
2 51C,N y2 M 3
@)
) 1-3 spot rate
1 ‘ 1 , H
Bootstrapping

)

)

)

swap rate (Implied Yield Curve using Covered Interest Rate Parity)

swap rate
Covered Interest Rate Parity



90

Interest Rate Parity
arhitrage
6
6 Interest Rate Parity
i | $us % 4
V() " FV($US)
Spot /$ Forward /
PV () FV ()
\ >
%
) spot rate
forward
) ( )
) %
)
) forward rate
»(spot y')» (I +1MD"
(1418 1 by (1 <1 9

(Forward i)

b= [1+15 ) (Fornard /1) | (SpetAl)]A-|



(forward

swap market)

Covered Interest Rate Parity (IRP)



19

33 7

Y/



stationary

(Macroeconomic
variables) Nonstationary (Mean)
(variance)
level
“Spurious"
Stationary stationary
1 (Mean) y=E(yt) Stationary
E(y,) = E(ytin) t
2 (Variance) ay=E[(y, -pYy)2]
Stationary  E[(y, -py)2 ]= E [(ytm-py)2 ]
3. (Covariance) yk=Cov(yt,y k)
E[(yt-py)ytk-py) J Stationary
3
Stationary Nonstationary
Unit Root
Unit  Root Dickey-Fuller
“Autoregressive Model” O @
X =  (@@+0Q+a2xM+ (1)

(1
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Ax = al0+aTl +a=wxt+ 1 (2)
a*2z a2
X
a0
T Time trend
“Trend stationary"
, (Random  variables) mean
variance
Dickey-Fuller (DF) (Null' hypothesis)
02 =0 a, =0 az2=1 (Alternative
hypothesis) la2l< |1
“Non-stationarity” “Unit Root” 1(1)
Dickey and Fuller (1979,1981)
“Unit Root” “Augmented Dickey Fuller" “ADF” Test
Unit Root (error terms)
(higher-order autoregressive moving average Processes)
3
Ax, =a0+all +a*2x, +" piAx_ + , (3)
i=l
AX=X-X,, P lagged values of first differences of
the dependent variable Autocorrelation ,
(H) X,~ 1(0) '(-statistics
Xy | 0rd X Unit Root ( Non-stationary
process)  t-statistics e absolute term

DF and ADF (1976)



%

Unit root ADF test (lag
length) lag
unit root lag parameter degree of
freedom degree of freedom parameter estimated
observation ( 1 observation lag
autoregression ) lag error
process
lag Hall (1994)
lag t-statistics  lag significant
lag significant general to specific rule  Ng
Perron (1995) general to specific rule Aie  (Akaike
information criterion) BIC (Bayesian information criterion )

Monte Carlo sample size = 100 general to specific Hall



? (Cointegrated)

2 ) Two-Step

Approach Engle and Granger (1987) 2) Full
Infomation Maximum  Likelihood (FIML) Approach Johansen and Jusllius
(1990)

Two - Step Approach 2

Engle and Granger
Johansen and Jusllius

2
2
Engle and Granger
1) Stationary
Stationary (difference)
Stationary
2) Stationary
Nonstationary (")
Stationary

Engle and Granger
Nonstationary

1)
2 X Y
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Yt=a+px, + (4)
(4) OLS
()
J=¥loa - fix, (%)
) () )
Stationary ADF Test
Time Trend (6)
Au, =70+ AT , (6)
Au, {
/ (lagged)
(Nullhypothesis) C~ 1) Unit Root
X Y (Alternative
hypothesis) ,~ 10 X Y
ADF T-Statistic
XrasY
(Cointegrated)
, (4) a
P sum of squared
error (6) stationary Critical Value Dicker
- Fuller MacKinnon (1991) Critical

Value unit root



C*M ) =p.+p; T +p2ir2+et

Ck critical value
size Tk P parameter
Response surface estimates of critical values

MacKinnon (1991)
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TFBL
TFB3
TFB6
TFB12
TFB24
Gl1
GI3
GI6
GI12
Gl24
Cl1
CI3
CI6
Cl12

Cl24

1

. 2541

Unit Root

ADF Test stat
-3.550446
-3.436132
-2.781559
-2.344384
-1.260366
-1.908628
-2.138903
-2.064513
-2.66991
-2.394012
-2.798734
-2.687460
-2.798734
-2.846852

-2.363923

Lag
0
0

(Stationary)

(Level)

5 % Critical Value
-2.9320
-2.9320
-2.9320
-3.5189
-3.5426
-2.9472
-2.9422
-3.5348
-3.5348
-3.5219
-2.9339
-2.9422
-2.9339
-3.5348
-3.5348

. .2538-

Order of Integration
1(0)
()



. 2538 -

TFB6

TFB12

TFB24

Gl

GI3

GI6

GI12

GI24

Cl1

CI3

Cl6

CM2

Cl24

GI24

Cl24

.21

Unit Root at First Difference ]
. 2541
ADF Test stat Lag 5 % Critical Value
-1465771 0 -1.9490
-1.415349 0 -1.9490
-8.048337 0 -1.9490
-5.450660 3 -1.9498
-2.185082 4 -1.9501
-6.220395 0 -1.9490
-3.138002 0 -1.9490
-1511936 2 -1.9495
-1.972955 1 -1.9492
-2.639957 5 -1.9504
-1.972955 1 -1.9492
-2.836439 0 -1.9490
0.800633 4 -3.5348
Unit Root at Second Difference ]
ADF Test stat Lag 5 % Critical Value
-8.945292 1 -1.9495
-6.798749 3 -1.9501

100

(Level)

Order of Integration

. 2538

Order of Integration



. .2541-

TBDCL

TBDC2

TBDC3

TBDC12

Gl

G12

GI3

GI12

Cl1

Cl2

CI3

0112

?

TBDC12

GI3

GI12

CI3

CM2

5 % Critical Value

5 % Critical Value

4 Unit Root at Level
. .2544
ADF Test stat  Lag
-5.289062 2 -3.57%
-5.070995 5 -3.5731
-5.68639 0 -3.579%6
-2.986419 0 -3.6746
-3.527061 0 -1.9521
-4.503564 1 -3.5670
-2.310719 5 -3.5731
-3.322626 2 -3.6591
-4.063390 0 -1.9521
-3.209524 2 -1.9526
-1.046532 10 -1.9530
-1.894188 0 -3.6591
5 Unit Root at First Difference
2541 - . .2544
ADF Test stat Lag
-3.461803 0 -1.9614
-5. 747775 3 -1.9530
-2.611007 0 -1.9592
-5.382061 2 -1.9530
-3.608203 0 -1.9592

(Level)
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Order of Integration

(Level) !

Order of Integration
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6 Unit Root at Level (Spread)
. 2538 - . .2541
ADF Test stat Lag 5 % Critical Value  Order of Integration

TFB3 1 -6.767665 0 1.9488 0)
TFB6 1 -4.638846 0 -1.9488 KO)
TFB6J3 -5.046625 0 -1.9488 0)
TFB12J -3.9264 0 -1.9488 0)
TFB12 3 -3.439886 0 -1.9488 0)
TFB12_6 2.920244 0 19488 0)
TFB24 1 -3.940029 0 -1.9488 0)
TFB24 3 3.753412 0 11,9488 0)
TFB24 6 3.217539 0 1.9488 0)
TFB24J2 -0.148760 10 -1.9517

GI3 1 -5.618457 3 -1.9495 KO)
Gl6 1 5811110 0 1.9488 KO
GI6_3 -1.691110 6 -1.9504

GI12.1 5.077149 0 -1.9488 0)
GI12 3 2.371439 5 19501 KO)
GI12 6 -2.036802 7 -1.9507 KO)
Gl24 1 -4.454819 0 -1.9488 KO)

GI24_3 -2.012964 0 -1.9501 KO)
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6 Unit Root at Level (Spread)
. .2538- 2541 ()

ADF Test stat Lag 5 % Critical Value  Order of Integration
GI24 6 -1.495076 6 -1.9504
Gl24 12 -2.948402 5 -3.5348
Ci3 1 2761284 7 19507 0)
Cl6_1 -2.79873 4 1 -2.9339
Cl6_3 -2.042708 5 -2.9422
Cl12 1 :2.367126 1 19490 0)
Cl12.3 2442587 5 19501 0)
Cl12 6 -1.945145 3 -3.5279
Cl24 1 -2.666124 . -3.5426
Cl24 3 -2.913315 5 -3.5348
Cl24 6 -2.553865 10 -3.5562

Cl24_12 -2.986023 5 -3.5348
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7 Unit Root at First Difference (Spread)
. 2538 - . .2541
ADF Test stat Lag 5 % Critical Value  Order of Integration
TFB24 12 6.945517 0 1.9490 1(1)
GI6_3 -4.393739 5 -1.9504 1)
Gl24 6 2.806328 1 19492 1)
Gi2d 12 2317656 3 19498 1)
Cl6_1 -1.972955 1 -1.9492 1)
Cl6_3 5574301 0 -1.9490 1)
Cl12_6 -1.988263 5 -19504 1)
Cl24]] 7769626 2 1.9492 1)
Cl24 3 -6.916510 0 -1.9490 1)
Cl24 6 25714 2 -1.9495 1)

Cl24 12 2.741957 0 1.9490 1(1)



. .2538 -

TBDC2_1
TBDC3 1
TBDC3 2
TBDC12_1
TBDC12_2
TBDC12_3
GI2.1
GI3 1
GI3 2
GI12]
GI12. 2
Gl12.3
Cl2. 1
C13 1
CI3.2
Cl2. 1
Cl2 2

Cl2 3

Unit Root at Level

. 2541

ADF Test stat

-2.106583

-2.017069

-2.598076

5.432832

0.934446

3.612811

-5.549051

-5.791026

-6.352091

-2.557701

-1.925736

-1.9481

-4.038260

-5.331936

-4.8225

-4.907520

-3.799672

-1.590121

Lag

9

(Spread)

5 % Critical Value
-3.6591
-3.5943
-1.9535

-3.8730

-3.8730

-3.8730

-1.9526

-1.9552

-1.9530

-1.9592

-1.9592

-1.9592

-1.9592

-1.9530

-1.9627

-1.9526

-1.9592

-1.9592
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Order of Integration
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TBDC2]
TBDC3]
TBDC12_2
TBDC12_3
GI12.2
GI12 3

Cl2 3

Unit Root at First Difference

. .2541 - . .2544
ADF Test stat Lag
-4.06390 0
-7.014931 0
-5.5815 0
-5.538229 0
-4.760168 1
-2.745687 5
-4.442249 2

5 % Critical Value

-3.6920

-1.9540

-2.1057

-1.9614

-1.9592

-1.9592

-1.9592
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(Spread)

Order of Integration
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