(level)
2)
(spread)
5.1 (Stationarity)
2
5.1.1 (level) . .2538 -
. .2541

Unit Root Test ~ TFBL TFB3 TFB6 TFB12 TFB24 GII GI3
GI6 GI12 GI24 en CI3 Cl6 Cl12 Cl24 Augmented Dickey - Fuller (ADF)
5.1



51 Unit Root
. .2541

TFBL
TFB3
TFB6
TFB12
TFB24
Gl
GI3
Gl6
GI12
GI24
Cl1
CI3
CI6
0112
Cl24

(level)

Order of Integration

KO
KO

. 2538
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512 (level) .21 - . .24
Unit Root Test ~ TBDCL TBDC2 TBDC3 TBDCI12 GI1 GI2 GI3 GI12 CM

Cl2 CI3 0112 Augmented Dickey-Fuller (ADF) 5.2
5.2 Unit Root (level) . .2541-
. 2544

Order of Integration

TBDCI KO
TBDC? KO
TBDC3 K0
TBDCL? 1(0)
Glt K0
GI2 KO
GI3 1(0)
GI12 1(1)
Clt K0
CI2 KO)
(13 1(1)

0112 1)
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5.1.3 (spread) . .2538-
. .2541

Unit Root Test ~ TFB3J TFB6J TFB6 3 TFB12 1 TFBI2 3
TFB12 6 TFB24 1 TFB24 3 TFB24 6 TFB24J2 GI31 GI6 1 GI6 3 GI2 3
Gl12 6 G241 G243 G246 GI24J2 C31 Cl61 Cl63 Cl121 Cl12.3
Cl12 6 CI24 1 CI24 3 CI24 6 CI24 12 Augmented Dickey - Fuller (ADF)
5.3



53 Unit Root
. .2538- .25

TFB3)J
TFBS!
TFB6J3
TFB12]
TFB12 3
TFBL2 6
TFB24]
TFB24 3
TFB24 6
TFB24 12
GI3 1
Gl 1
Gl6 3

GIL2 1

(spread)

Order of Integration

47



5.3

. .2538-

Unit
2541 ()

Root

GI1233
GI1233
Gl24]
GI2433
G124 6
612412
ClI3 1
Cl6 1
Cl6_3
Ci12 1
Cl12.3
CI12.6
Cl24 1
CI24 3
CI24_6
C12412

(spread)

Order of Integration

48
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514 (Spread) .21
. 2544

Unit Root Test ~ TBDC2 1 TBDC3 1 TBDC3 2 TBDC12)
TBDC12 2 TBDC12 3 GI21 GI3 1 GI3 2 G121 GI122 GI123 C21 CI31
Ci3 2 Cl12.1 Cl12 2 Cl12 3 Augmented Dickey - Fuller (ADF)
5.4

5.4 Unit Root (Spread) . .2541
. .2544

Order of Integration

TBDC2J 1)
TBDC3 1 1)
TBDC3 2 10)
TBDC12] 10)
TBDC12 2 1)
TBDC1213 1()
GI2_1 10)
GI3 1 I0)
GI3 2 I0)
GI12 1 I0)
GI12 2 1(1)

GI12.3 100)



5.4

. 2541 -

5.2

5.2.1

. 2544

50

Unit Root at Level (Spread)

L2540 ()

Order of Integration

Cl12 1 ()
Cl3.1 1(0)
CI3 2 ()
Cl12 1 1(0)
Cl12 2 1(0)
Cl12.3 1(1)
2
. .2538- . 2541
TFB Implied Risk Free Yield Curve . .2541-

Repo &TBDC Government Bond Yield Curve



5.2.11

. .2538 -

52111

TFB Implied Risk Free Yield Curve

Implied Risk Free Yield Curve

12

24

*kk =

5.5

. .253 - .51

a PR
1039  0.06% 038
(1207)  (1.146)
071 0,042 001
(-0.799)  (0.659)
0184 0046  -0.007
(-0.878)  (-0.854)
0075 004 046
(-0.300)  (-2.393)
0.360**  -0.035*** 0.15
(2.163)  (-2.887)

= maturity  * =

99 %

191

163

1.86

1.86

1.95

obs

38

42

42

41

42

90 %
t-Statistic

. 2541

5.5

AGI=a+PTFB

AGl = a +PTFB

AGI = a + PATFB

AGI = a + pATFB

AGl=a +PTFB

*k =

no.

I

(52)

TFB

95 %



52

©)
TFB Implied Risk Free Yield Curve (TFB) 1 H
cointegration Engle and Granger OLS Gl(m)
= a+pTFB(m) +S residual unit root residual
unit root cointegration cointegration
difference OLS
5 2
TFB Implied Risk Free Yield Curve
level difference
54) () TFB Implied Risk Free Yield
Cuve 12 24
Integrate
(54) 12
TFB Implied Risk Free Yield Curve
12 =) 24 TFB
Implied Risk Free Yield Curve 24
2
( )
5.2.1.1.2
TFB Implied Risk Free Yield Curve
TFB

Implied Risk Free Yield Curve 5.6
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5.6
o253 - .. 2541

m a p ﬁz D.w. obs. no.

1 LAWY 0000 049 207 4 ACl=a+PTFB  (5.6)
(3721)  (3999)

3 034 0021 0016 230 42 ACl=a+PTFB (5.7)
(0.706)  (0597)

6 0460  0033* 005 206 43 Cl=a+PTFB® (58)
(1900)  (L760)

12 0108 0028 049 221 4 AClza+pATFB (59)
(0503)  (-2.066)

24 0.219%  0028** 03T 197 4 aci=g4pTeg  (510)
(190)  (3.03)

= matuity  * = N  *= 9% %
s 99% tStatisic © = cointegration
5.6
TFB Implied Risk Free Yield Curve 4
5 cointegration
1 (5.8) R?2 0.05
difference cointegration
(56) 1 (5.8) 1(5.9)  (5.10)
1 6 12 24 TFB Implied Risk Free

Yield Curve



integrate

(63)  (4)
(1 6 )
(5.6)
5.2.1.2
(Yield Level) (Inflation Rate)
. .2544

TBDC Government Bond Yield Curve

b2.121
Repo & TBDC Government Bond Yield Curve

Government Bond Yield Curve

o4

1 6 )
(5.5)
(12 24 )
2041 -
Repo &
TBDC
5.1
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5.1
. 2541 - . 2544

a p ﬁz . . obs. no.

1 4989% .14% (053 195 27 Gl=a+pTBDC (511
(3769)  (-2556)

2 523% 1306 071 183 28  Gl=a+pTBDC  (5.12)
(4404)  (-3070)

3 580 4t 077 167 27 Glza+pTBDCE  (5.3)
(1760)  (-6.330)

12 0144 -0.040 002 171 19 AGl=a+pATBDC  (5.14)
(L449)  (-0.795)

= maturity  * = 90 % i 9% %
ok = 99 % t-Statistic © = cointegration

5.7 4
Repo & TBDC Government Bond Yield Curve

integrate 2 R2 0.53
0.71 (5.11)  (5.12) (5.13)
cointegration R2 0.77
Repo & TBDC
Government Bond Yield Curve (1 2 3 )



52122

TBDC Government Bond Yield Curve

TBDC Government Bond Yield Curve

12

*kk —

5.8

. 2541 - . .2544

a PR
0.804 0067  -0.03
(0.868)  (0.245)
1418 0.137 046
(0.883) (-0.282)
3010%*  0.71%* (.86
(4976)  (-3.778)
0.050 0.04 -0.05
(0801)  (0.368)

= matunty  * =

99 %

1.78

1

162

1.08

5.8

0bs.

56

Repo &
58

no.

31 Cl=a+pTBDC (5.15)

29  Cl=a+PTBDC (5.16)

26 Cl=@+PTBDC®  (5.17)

19  ACl=a+PATBDC (5.18)

0 % =

t-Statistic © =

Repo & TBDC Government Bond Yield Curve

R?2

(5.17)

% %
cointegration

cointegration
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5.2.2

. 2538 . 2541
. 2541 . 2544

5.2.2.1
. .2538 - . 2541

52211
TFB Implied Risk Free Yield Curve

TFB Implied Risk Free Yield Curve 59



12

12

12

24

24

24

24

1

12

5.

a

0499+
(2.421)

0777
(-1033)

0.08
(0250)

0573
(-0.660)

1023
(-0.594)

0,003
(0.007)

0783
(-0.339)

335
(-2259)

0146
(-0852)

0088
(-0.284)

P

063
(3459)

Vil
(2140)

0.339*
(1994)

0.250*
(2015)

0143+
(4079)

0016
(0,642

061
(-1,055)

0.097+*
(233)

01310+
(3016)

0023
(-0.526)

= maturity
99 %

. 2938 -

ﬁZ

0.30

0.079

0.07

0.068

0.74

0.84

0.110

0.837

0.389

043

*

D.w.

2.00

1.80

179

1.624

197

1.95

1.998

1.944

170

193

obs.

42

43

42

37

3

3

41

. 2541

GI(m)-Gl(n) =a + P [TFB(m)- TFB(n)]

GI(m)-Gl(n) = & + P [TFB(m)-TFB(n)]

A [GI(m)-Gl(n)]=a + P [TFB(m)-TFB(n)]

GI(m)-Gl(n) =a + P [TFB(m) -TFB(n)]

GI(m)-Gl(n) =a + P [TFB(m)-TFB()]

GI(m)-Gl(n) = & * P (TFB(m)-TFB(n)]

GI(m)-Gl(n) =a + P [TFB(m)-TFB(n)]

GI(m)-Gl(n) =a + P [TFB(m)-TFB(n)]

A [GI(m)-Gl(n)]=oc + P [TFB(m)-TFB(n)]

58

no.

(519)

(50)

(521)

(522)

(529)

(5.24)

(525)

(526)

(527)

A[GI(m)-GI(n)]=a + P A (TFB(m)-TFBM)]  (5.29)

90 % ¥ =
t-Statistic

95 %
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5.9 10
7 integrate
(5.19) (5.20) (5.22) (5.23)  (5.26) integrate
(521)  (5.27)

TFB Implied Risk Free Yield

Curve
(5.19) (5.20) (5.22) (5.26)
3 1 6 1 12
1 24 3 3
1 6 1 12 1 24 3
(5.23)
(5.21)  (5.27)
12 3 6 3 24 6
( )
12 3 6 3 24 6

5.2.2.1.2
TFB Implied Risk Free Yield Curvei T[T

TFB
Implied Risk Free Yield Curved ' : 5.10
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5.10
. 2538- . 2541

3 0 ﬁz DW.  obs. no.

10207 Q267 022 189 43 CI(m)-CKn)=a + p [TFB(m)-TFB()] (529)
(1669)  (-2845)

101738 01557 048 219 42 A[CIm)-CI(n)=a-FP [TFBM)-TFB()]  (530)
Q4)  (28))

300133 047 006 209 42 A[CIm)-CI(J=a+ p [TFBM-TFBM]  (53)
(0782) (189

10475 -0t 01l 187 43 Cim)-Cifn)=a + p D'FB()- TFB()] (532)
(0923)  (-2530)

304620 00312% 078 18 42 CI(m)-Ci(n)=a + p [TFB(m)- TFB()] (539)
(038) (207

6 0040 00330 010 18 4 A[CIm)-CIm]=a+ p [TEBM)-TFBM)] (534
(0492  (-1254)

101018 0L0% 048 193 4L A[C )CI()]=a +p pTB(m)-TFB()  (539)
(1627)  (3.976)

3003245 013307 032 230 3 A[Cm)CIM)]=a + p (TFB[M)-TFB()]  (536)
(0735) (4009

6 027 00 059 214 37 ACIm)}CIM]=a+ p DTB)-TFBM)]  (53)
(1468)  (23%9)

00048 00124 043 184 41 A[CIm)-CIR)]=a + p A[TEBM)-TFR()] (539)
(0026)  (0.424)

= mauity  * = 90 % "= % %
¥k — 99% t-Statistic
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5.10 10
TFB Implied Risk Free Yield Curve

( )8
integrate
3 (529), (5.32)  (5.33)
10) 1(1) 5
difference (5.30) (5.31) (5.3H)

636)  (537)

(5.29) (5.30) (5.31) (5.32) (5.33) (5.3H)
(5.36) (5.37) TFB Implied Risk Free Yield Curve

( )

TFB6JI TFB6 3 TFBL2 3 TFB24) TFB24.3 TFB24 6 ( (530) (5.31)
(533) (535) (5.36) (5.37)

(529) (5.32) 3 1 1
1

5.2.2.2
. 2941 - . 2544



12

12

12

62

52221
TBDC Government Bond Yield Curve

TBDC Government Bond Yield Curve 511
b.11
. 2541 - . 2544
1 p RZ O DWobs, no.
1 028  -1739 0033 250 29 GIm)-Gl(n)=a + P A[(TBDC(M)-TBOC()]  (5.39)

(0546)

1 03
(0.666)

2 0195
(0537)

1 220m
(5373)

) L7g
(60%)

30070
(0241)

2
Yield Curve
(5.43)
12

(-0.340)

73 00l 167 28  GIm)-Gl(n)=a+ P A[(TBDC(m)-TBDC)]  (5.40)
(-1.128)

0887 003 19 29 GI(m)-Gl(=a + P [(TBOCM)-TBOCH)]  (5.41)
(.15

2597 036 220 18  GI(m)-Gl(n)=a+ P [TBDC(m)-TBDC()]  (542)
(4.176)

300%™ 056 146 18 GI(m)-Gl(i=a + P [(TBOC(M)}-TBOCH®  (543)
(4.229)

0140 090 178 18  GIm)-Gl(n)=a +P[(TBDC(m)-TBDC)]  (544)
(0.740)

= maturity  *= 90 % = 95 %
9% O = cointegration t-Statistic
511 6
Repo & TBDC Government Bond
(5.42)
12 1
2 12 1 12



12

12

Repo &TBDC Government Bond Yield Curve

*kk—

512

512

a

0,030
0873)

0.067
(0193)

0031
(0.116)

0250
(-0379)

0.408
(0470)

0.296***
(3.477)

5.2.2.2.2

Repo & TBDC Government Bond Yield Curve

P

0812
(0432)

1627
(-0.3%6)

0.266
(0057)

0664
(0783)

0,287
(2514)

0.718%*
(-2827)

= maturity
99% ©

. 2541 -

rZ D

035 159
0.033 1.9
-0.05%6 197
002 18

0712 147

0.67 150

[ -

obs.

28

28

20

20

18

17

. 2544

Cl(m)-Cl(n)=a + P A]TBDC(m)-TBDC(n)]

Cl(m)-Cl(n) =a + P A (TBDC(m)-TBDC(n)]

Cl(m)-Cl(n) =a + P [TBDC(m)-TBDC(n)]

CI(m)-CI(n) =a + P [TBDC(m)-TBOC()]

Cl(m)-Cl(n) =a + P A|TBDC(m)-TBDC(n)]

Cl(m)-Cl(n) =a + P [TBDC(m)-TBDC(n)]@

63

no.

(545)

(546)

(5.47)

(549)

(549)

(550)

90 % T 95 %
cointegration t-Statistic



5.12
6
2 (549)  (5.50) ( TBDC12 2
TBDC12 3)
(549)
(5.50)
5.3 '
( )
Theil Inequality Coefficient
(in sample) (out of sample)
3 6 9
Repo & TBDC Government Bond Yield Curve 5.2

9 5.13



5.13

Theil Inequality Coefficient

in sample 3 months out of sample 6 months out of sample 9 months out of sample
forecasting Naive model forecasting Naive model forecasting Naive model forecasting Naive model
model mocel moclel model
Gl 0.3305 0.5840 0.7586 0.5984 0.8803 0.7045 0.8877 0.6729
GI3 0.2009 0.7060 0.1359 0.4193 0.3890 0.5773 0.5514 0.5919
CI3 0.1501 0.7366 0.0990 0.3239 0.1604 0.4796 0.2186 0.4799
G2 1 0.3660 0.7401 0.4583 0.3328 0.5364 0.5877 0.5592 0.5329
GI12 2 0.2937 0.8785 0.2566 0.3526 0.2725 0.5462 0.3574 0.4510
Cl12 2 0.2514 0.7390 0.2215 0.9948 0.2431 0.9251 0.3930 0.8550

Cl12_3 0.2574 0.7629 0.9700 0.9915 0.8651 0.9497 0.7650 0.9548
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5.1 1 (G1) 1
(GILF ALL)

12

-8 T T T ) T T T 1 1 5= T T 1] 1 ' 1 T
99:01 99:04 99:07 9910 00:01 00:04 00.07 00-10 01.01

| — Gl -~ GI1F_ALL|

5.2 1 (G1) 1
(GI1F)

-6
01:04 01:05 01:06 01:07 01:08 01:09 01:10 01:11 01:12

— a1 - GIF




5.3 3 (6 3
(GI3F ALL)

L 199901  1999:07  2000:01  2000:07  2001:01
|~ GI3 - GI3F_ALL
5.4 3/ ed6l) 3
(GI3F)
6
4 |
2
04
2.
-4

01:02 01:03 01:04 01:05 01:06 01:07 01:08 01:09 01:10
GI3 GI3F

67



5.5

5.6

3

()

(CI3F ALL)

c1y
(CI3F)

0

01:02 01:03 01:04 01:05 01:06 01:07 01:08 01:09 01:10

CI3F|
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5.7 12 1 (G112.0)
12 1 |
(GI12-1F ALL)

Bl . ' AN ‘ : ' |
98:11 99:01 99:03 99:05 99:07 99:09 99:11 00:01 00:03

/e GHZY, ¢ GHM2_1F_ALL|

5.8 12 i (G112.1)
12 1 | (GI12JF)

-6
00:05 00:06 00:07 00:08 00:09 0010 00:11 00:12 01:01

|—Gl2_1 - Gl12_1F|




5.9

(GI12.2F ALL)

5.10

(G112.2F)

|1 2 (G112.2)
12 2

.
\
\
\
\
\
\
\
\
. s
\ /
\ J
\ 4
\ 4
\ 4
g
=

-4 : : ¢ { ; . . :
98:11 99:01 99:03 99:05 99:07 99:09 99:11 00:01 00:03

| A5 G2 - GI12_2F ALL |

e, (6112.2)
12 2

6
00:05 00:06 00:07 00:08 00:09 00:10 00:11 00:12 01:01

Gl 2 -~ GIL2 2F

10



511

(CI12_2F ALL)

12 2 (C112.2)

-4

512

98111 99:01 99:03 99:05 99:07 99:09 99:11 00:01 00:03

| £ QIR - CH2_2F ALL|

12 ) (CI12.2)

12 2

(CI12.2F)
1.5

1.0 -

0.0

-0.5

-1.0 -

-15

;
,
05 ,
o~ s
;
:
j

00:05 00:06 00:07 00:08 00:09 00:10 00:11 00:12 01:01

|[—CH2 2 - Cl12_2F|




5.13

(CI12_3F ALL)

5.14

(CI12_3F)

12 3 (0112.3)
12 3

-2 T T T T T 1] 1 1
98111 99:01 99:03 99:05 99:07 99:09 9911 00:01 00:03

[ GifRs - CI12_3F_ALL |

12 3 1129
12 3

-3
00:05 00:06 00:07 00:08 00:09 00:10 00:11 00:12 01:01

[—c112.3 ----- CI12_3F|

12



73

5.3.1 forecast model
Naive model
benchmark model H
Naive model
Theil Inequality Coefficient 5.13 forecast model
GI3CI3 GI12 2 Cl12 2 Cl123 insample  outofsample  Thell
Inequality Coefficient ( ) Naive model insample
0.2009 0.1501 0.2937 0.2514 0.2574 Naive model
0.7061 0.7366 0.8785 0.7390 0.7629 out of sample 3
forecast model 0.1359 0.0990 0.4583 0.2566 02215 0.9700
Naive mode 0.4193 0.3239 0.3526 0.9948  0.9915
forecast model GlL Gl2 1 out of sample
Theil Inequality Coefficient Naive model  forecast model 0.7586
0.4583 out of sample 3 (
6 g /A Naive model 0.5984 0.3328
in sample forecast model GIl

Gl12 1 Theil Inequality Coefficient Naive model

forecast model

Naive model
5.3.2 Forecast Model
insample  out of sample
(in sample” 5.13 51 53 55 57 59 511 513
(estimate data) (estimation
period) (GI3 CI3 GI12 2Cl12 2 Cl12 3) (actual data)
Theil Inequality Coefficient 0.1501 - 0.2937 2

GI3  Gli21 51 5.1
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Theil Inequality Coefficient 0.3305 0.3660
(out
of sample) 54- 56 5.2,5.8 5.4 Gl1
Glizl  Cli23
Theil Inequality Coefficient 0.7586 0.4583
0.9700 3 0.8803
0.5364 0.8651 6
0.8877 0.5592  0.7650 9

1 GlLGI12)  Cli23
GI3 5.4
Theil Inequality
Coefficient 3 0.1359
0.3890 6 05514 9
CI3 GI12 2 Cl12 2 5.6 5.10
5.12
Theil Inequality Coefficient
3 0.1359 0.2566 0.2215
0.1604 0.2725 0.2432
6 0.2186 0.3574 0.3930
9
CI3 GI12.2
012 2

in sample



15

out of sample

out of sample
5.3.3
lovd  Sread
5.3.2 03 GI12.3 Cl12 2
sample  out of sample
5.13 5.65.10 5.12 03
Theil Inequality Coefficient 0.0990 - 0.2186
GI122 Cl12.2  Theil Inequality Coefficient 0.2565
-0.3574 0.2214 - 0.3929 yield level

yield spread
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