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This study examines a cointegrated vector autoregressive (VAR) model where parameters are subject to switch
across the regimes in the term structure of interest rates. To employ the regime switching framework, the
Markov-switching vector error correction model (MS-VECM) is allowed to the regime shifts in the vector of
intercept terms, the variance-covariance terms, the error correction terms, and the autoregressive coefficient
parts. The corresponding approaches are illustrated using the term structure of interest rates in the US Treasury
bonds over the period of 1958 to 2009. Throughout the modeling procedure, we find that the MS-VECM can
form a statistically adequate representation of the term structure of interest rate in the US Treasury bonds.
Moreover, the regime switching effects are analyzed in connection with the historical government monetary
policy and with the recent global financial crisis. Finally, the results from the comparisons both in information
criteria and in forecasting exercises with and without the regime switching lead us to conclude that the models in
the presence of regime dependence are superior to the linear VECM model.
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tercept), &+-4+3 E(variance covariance matrix), &2} 73
(error correction), 2+7]3] ] A 4*(autoregressive coefficient) 2] Ul
BRo| e A% 133 Tillmann(2007)2) B8-S AF&3}o],
AAAQ ou 5 ABA o AR EF MS-VECMO| H
:LJJr 22 597 Bl 4deA A 55 Golr 7] ¢ 5t

&9 o5 ¢ & Linear-VECM ¥ ¥l 1l ¥ 243} o}
010111% A 2743 Al 3N A = o)A 71 TR By S
e 7|1E B3-S A8t B A9 #EH Linear-VECM,

MS-VECM, 7]tjo] 9] o] &4 |74 & =93}, 121 A A
|2 o] H71° o|2h-& A AE tlolHE o] &3t ZTHHS

o

S 1% MS-VECM B3 & F45ta, 233 A3 4A 4
oJu & Al 4o A A w3 S HAF AY S Tk
Y5k Linear-VECM ¥ MS-VECM &] Z}o] & Hlal 4 5= A=
A 479 A g 2T rpeto 2 A sF A= £
ATE FF AL S =t A o2 A2 Pet
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Engle and Granger(1987)°l oJsll &4 &2 7id o] A At
ol & FAL BA = oJAE T2 A TS
AT7F &3] 78 o] $ktk. Campbell and Shiller(1987) &
7] o|A-& 7 @] o] A& Atold] FAHE #HAE 7HTE A
S 93l |l o} E3F Hall ef al.(1992)S Lmear-VECM% A&
st 7191 ©7] o] 2F& Abo] o] FAE BAE AHE Aol 3

3 Campbell and Clarida(1986)7} A% £4& 8] F2AA
(curomarket)oll A A7) ¢k ©7] o] 24§ Aol o] AR AAE KB
. Shea(1992) 3 A hetol A 719 9] ol A

0|8 FAHL AAE KA.

THASE drgsteo] ojAE V| 2E BYE A7
= Clarida et al.(2006)°] MS-VAR %} MS-VECM& A3}
EOE Wis /e o AeE S
AT 1ES MS-VECMO] Llnear-VECMl‘%_U]r 01] g3} 7§
AL AAA o $48ES Atk AR, Tillmann(2007)
= MS-VECM= &3 o[#&9 7|37 25 Bg3}etal 7|3t
Zu) g %7} % %g«] 71d 7L(mﬂat10n expectatlon) Abol 9]
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3.1 Linear-VECM
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3.2 Expectation hypothesis

o|Zh-& 71ZFFZ 0 A 7]t 714 (expectation hypothesis) &
71AHA Y ofA-&o] A AR @71 E o] A& w g o
FEE @A E o AEEY Fi A Ao AL 7T
717k @1 Al (discount bond)e Y EE -, (n)ol2} 3, 7]
TPt A ()2 AR ET
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r(n)=r, (1) 3)
=LY A(Ar, ) +a0)
r(1)3% 7, (n) & 1(1) 38& W2 7|3 Zejn o] A

) (stationary) ZH4 o] 2ka 7F4 A 2 (3)9] ¥ E3F GAHA
HA ol o}, whet] oM 4 (bivariate) VECMOA A 7, & 7, = [r,(n),
()2 BT o 9 FHE HH(cointegrating vector)=
B=(1,—1)"7} €t}

J

3.3 MS-VECM

MS-VECM< Linear-VECMo| FHAZH-S 1123}o] duta}
3 Aoltt. &, ZHY A5t & et BF-L Linear-VECM
o] Et}. n 7|9 TS 7HA = MS-VAR(p)E 4 (4)< 2ot

Ar, =v(s, +ZHAT, s ten 4
Mo, 2(51))

o] 2k A3 Ell (discrete state) MG 5, = ¢= YA OZ n/fo =

EﬂqELQ '7nE quEm‘:FLO“/\'] -%—‘?*7]'}](1{6-
gime 1, Regime 2)Z A| g3ttt o] & A 82 Ang and Bekaert
(2002)E w2 Aol
[(1) J,].;Qo] Tt7]' .1_;<4‘=' _1,}74]7]. lTl:_ L SVAR( )
2 (5)% 22 MS-VECM He| 2 #3828 9)@
p—1
Art:U(St)+H(5t)rt—1+ZEAﬁ—i+€w )
NN(Ov E(St))

A (5ol AHE o(s,), B712BHE 11(s,), A71371 A5
I(s,) 183 24 P 5(s,) 2 | vhe} Wdsts 2
7 F(conditional) ] ¥ <]tk Hansen(1998)l 2J3tH =™
of met Walele AW HWEHE 4 (6% 2ol 713 ZeH Y

u(st):E(ﬁ/T,fl‘St) [(O/CVV1 ,(FC [)U‘St] (6)
8(s,) = E(Ar)s,) =168, (o, ' I3, ) la vlsJ
r=I-I—.—1I, ,C=3(a,'IB,) o

/\]()oﬂk]a 5’% YAy ]'a, o A ]?{H
S 9usity ®3 o, 8,2 47 «, p9 A noFHortho-
gonal complement) ©.2 o'a | =0, 58, =022 Ao HT}

E A7dAA s 30 W19 v @] olAE S r(3)®
72433 MS-VECM < AHE-3 7, = [r,(n), 7,3)], (n =127}
4, 36714, 6071 €, 12071€)S 283 ok 2] ol A&
r,(n) 3 &7] o) A& 7,3)7F 1A AEHO ATt Y =
o] VARE ®¥E & Itk & 7} FH L #AE Ze
T} o] 4> VARE Linear-VECM HE| 2 W g o] 71531t} &
WHOR 0} AR BAE DEAE T a4 AL
e e 83E 88 A W (Johansen cointegration
test O]ﬂ-(]ohansen 1998; 1991). & ATl A= Q3¢ FHE
= *}%0}04 9 A% #AE &<kl MS-VECM
01%0}04 2Y3 ot

2 (transpose matrix)
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4.1 Descriptive statistics

Ao AFg-3F 7] & g o] B & St. Louis Federal Reserve Bank
o| A AFstE 1958 12€FH 20099 12€ Atol9 371€

(TB3), Ld( ), 31A(TB36), SA(TB60), 10:3(TB120) ¥+7] 1]
A A7t (yield to maturity)°] o}, & A7E 7| B 0 g
7]EH7}é% PO = &tal glom B ol E HloJHE &
3l Alkst & C’J ]X}%(discount bond yield)2 ©] &3t 7] o

A&7} Wl o|2-&-¢] #A, Z [TBI12, TB3], [TB36, TB3], [TB6O,
TB3], [TB120, TB3]& 283} 3} th(Campbell and Shiller, 1991;
Clarida et al., 2006; Tillmann, 2007).
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Figure 1. Term structure of interest rate of US Treasury bonds
from Dec. 1958 to Dec. 2009

AFATFAME B4 oj2-& AAE dolHE F3td =
HASS e A7) &) o]ZA&9 MS-VECM®] Linear-
VECMET} o] #4-&¢] Fro] & Hoh 2 AW T 4 ke A&
Shelat A gkt =3 200 8L4J+2009L4«1 =8H171 7172 o
MS-VECMe] o /33tA] 3¢k 4%

=16 Linear-VECMol B3} $-
S SQlstuA gty WA ByYS 73
2007 129744 ¢ € o] 248 Ho]
U1 2] 20083 1€ HE 2009Lﬂ 12

4.2 Estimation results for the Linear-VECM

Linear-VECM = F43}7] o] A1 &9 77 (unit root test)
I FHE ARE AN UA 28 Yo P9 AH L
AIC(Akaike information criteria), SC(Schwarz information criteria)
AE7)EE ENE 23 24 8(parsimony) ¥ ) of] wh2} VECM
(2)& ZAA 3t THGray, 1996).

Table 1. Unit root test

Level Ist Difference

ADF PP ADF PP
B3 -2.460 -2.513 -12.385 -17.009

(0.348) (0.322) (0.000) (0.000)
TB12 -2.237 -2.362 -11.927 -17.010

(0.468) (0.399) (0.000) (0.000)

-1.857 -1.971 -17.949 -16.517
TB36

(0.675) (0.616) (0.000) (0.000)

-1.680 -1.779 -18.078 -16.308
TB60

(0.759) (0.714) (0.000) (0.000)

-1.429 -1.515 -17.729 -18.077
TB120

(0.852) (0.824) (0.000) (0.000)

3 - A% - AFL

<Table 1> &2 A% 274E Yepdth 235 9 4
© &% ol A& AAFo] @S AL ok AFTH
o thgt p-valueE YEFATE ADF(Augmented Dickey-Fuller)2}t
PP(Phillips-Peron) HA A3} Ao AHEHE ZE 7359
A&E Ar oA BRAR & o)A g e (1) AEHAY
< sk

O 0 8 7] o|2A-&3 ©7] o2& Abol o] FA & #AE
gelaty] Hstel ade FAE AR S AT e
A8 AL volH Y 54 Feigenvalue)S ©] 83 Trace §

( (m))-7 max SAF(\,, (m, m+1))0E o] F
<Table 2>+ 2} 2% 474 A3} 95% A
O]X}%Jﬂr @7] o) Ab& Abolo] FAE #

T AN A (m) A rank =034
A gE stellA 247 30459
+1) 95% AlFF stol A 18.963%

Table 2. Johansen cointegration test

Hy |Eigen value|\,, . (m) [\, .. (m, m+1)

[TB12, TB3] | rank=0 0.065 45.585 39.914

rank < 1| 0.009 5.670 5.670
[TB36, TB3] | rank=0 0.045 32.267 27.229

rank < 1| 0.008 5.037 5.037
[TB60, TB3] | rank =0 0.041 29.853 25.102

rank < 1| 0.008 4.750 4.750
[TB120, TB3]| rank =0 0.039 28.108 23.818

rank < 1| 0.007 4.290 4.290

Table 3. Cointegrating space for Linear-VECM

ﬁ,L:R((f‘)_i)) aHs : a'= (0, 0))
[TB12, TB3] | 8.335(0.004) | [-0.045, 0.069] (0.146, 0.057)
[TB36, TB3] | 1.259(0.262) | [-0.034, 0.042] (0.030, 0.029)
[TB60, TB3] | 0.720(0.396) | [-0.030, 0.033] (0.010, 0.029)
[TB120, TB3]| 0.589(0.443) | [-0.021, 0.014] (0.007, 0.012)

O GAE 3718 @] ojz& Abole] A7)AQ #AE
B8] Hsted 4 3)9 FHEHEHE B/ =(1,-1) E A%
(restrict) 8+ 74 -] thet $=1] Z F(likelihood ratio test : LR
test) % AL WYY FPEEE AASE o F FHD
t}. ofofl T A= <Table 3>7 2T} 23 o] g 3T
AF7H o e p-valueE YERATE 3/ =(1,—1)< A%
< EWE FHT afto] ARHA 0 & B3 21 <Table 3>°

l
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4.3 Estimation results for the MS-VECM

& Aol e A7) o] A3} &7 o] A& o] AA o th 3k MS-
VECM 235 7| 5o A4 A3 2o 56 719 #d
AR s EU = g YA EAstaa gk 2
o] A3} DEF 7] &L Krolzig(1998) 2] 1 -& whskTh(<Table
5>, <Table 6>, <Figure 2>). = -2 Regime 13} Regime 22| F 7}
A 2 A gskgl o, VECMo] A8 BE o vtax 51
A3 51430 2R MS-VECMO] H& & = 7H8 dikd
Q' FEfQl MSIAH-VECM(Markov switching intercept heteros-
kedastic VECM) B3 & ¥ T2 A58 o2
9] =& A MS-VECM-& 25 MSIAH-VECM & 9] 7] gt}

MS-VECM| =9o] FAA L ofn YA &elstr] ¢
&, HA Linear-VECMol| A 7H88kaL Sl AA D o] A& A4 o]
AAA A s o2 MS-VECM Y] 15 ZA 3]
Fon As< AAsAT 23 e Al 4249
f& Linear-VECM 3} vb7}A 2 291 7%, & MS-VECM
| A ek2) 0 7 T=71 A okA] VECM(2 )oﬂ 3 AP A=
ABFI(LR1), THE o & g 17} 191 A S, Z MS-VECM(1)
£ Ay o2 F3 MS-VECMQ2)ol ok $-5n|
}ATHLR2). =38 Linear-VECM 3} MS-VECM <]
AIC(Akaike information criteria), HQ(Hannan-Quinn
EQE
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information criterion), SC(Schwarz information criteria)

H 28kl

Table 4. Comparison between Linear-VECM and MS-VECM

LR1 LR2
(Ho : Linear-VECM(2))| (Ho : MS-VECM(1))
[TB12, TB3] 827.447(0.000) 34.482(0.123)
[TB36, TB3] 694.619(0.000) 33.888(0.138)
[TB60, TB3] 672.471(0.000) 34.581(0.121)
[TB120, TB3] 633.369(0.000) 24.785(0.531)
Linear-VECM(2) MS-VECM(1)
AIC HQ SC | AIC | HQ SC
[TB12, TB3] | 0.689 | 0.721 | 0.771 |-0.671|-0.602 |-0.493
[TB36, TB3] | 1.173 | 1.204 | 1.254 | 0.037 | 0.107 | 0.216
[TB60, TB3] | 1.160 | 1.192 | 1.242 | 0.062 | 0.132 | 0.241
[TB120, TB3] | 1.031 | 1.062 | 1.112 |-0.001| 0.069 | 0.178

<Table 4> 4] LR19| A#E 3}, MS-VECM(2) =¥
2 Linear-VECM | Th3h Al &F4 & Li
ear-VECMo] A& stA] itk 2

AIC, SC, HQ A B.7]% Zdo| A% MS-VECM Z& 0| Linear-
VECMET €53 ¢4 olth, E3k LR2ol T3k &
EHAS 2A3E F8F9 MS-VECM(1)7} tf &gt mgolg}
T A2 A4S F A B MS-VECM(1)& £ A7 A
o FHAS QAT RY O Z MelSy .
508 AE OE 479 @] o2& A A 95 MS-VECM
()E ZYslete ol Q& gebvE & F43HA T <Table 5>
o = Regmie 17} Regime 291 M & FZZAAF o} MEA ©
of 34 Aagtsol AAE ATt (1) Regime 194 2]
THEZAATE, a(2)E Regime 29149 #F2HAFE Y
ERATH T3 3(1) = Regime 19149 o] A& HEA S o]
atH, 2(2) & Regime 291 A1 9] o|2H-& WA & 9w},
Ang and Bekaert(2002)0] W2 A A4S Yehf= 4w
S W50l & I H(Regime 1)F HFA 0] Y& T (Regi-
me 2)°. 2 FE-HA T} <Table 5>¢ Regime 1|4 7]} ©7] ©]
A& WA o] Regime 2004 4719 ©7] o] 24-&9] M54
B} B0 AL 4 4 Aok £3 Regime 194 & @] o2
&9 MFA o] A7) o] A& o MEA KT Z WY, Regime 291
A A7) ol A9 MEA ol Br] o2& s Rt At

2o

lo

rulo

Ir

Table 5. Cointegrating space for MS-VECM : Part 1

a(1) a(2) »(1) »(2)
-0.249 0.010 0.885 0.256
[TB12, TB3] [ s [ , [ , [ ,
-0.054] | 0.158] 0.941] 0.194]
[-0.062, | [-0.020, | [0.688, [0.273,
TB36, TB3
[ ’ ] 0.094] 0.050] 0.967] 0.197]
[-0.069, | [-0.017, | [0.637, [0.271,
[TB60, TB3]
0.143] 0.027] 1.095] 0.229]
[-0.056, [-0.014, [0.502, [0.245,
TB120, TB3
[ ’ ] 0.211] 0.021] 1.087] 0.233]

ey
ot
o
=
fru
Az

Zé Al 4*(adjustment coefficient) 2] AT %k
$-o] Regime 194 B AT}, o] Regime 1

%
A
Lo
[3u!
l‘ﬂ

lov
A= 011}3%9] tH Fdo] ®7] Bl oA o] E A
I Ad Ae F Aok B3 B o)A dABEE ol
TR AF A7) ol A& e ol E RS AT
T A% ol FEFHEY 242 F= W] olAE < T
T3 = AR T 5 9ok

g4, Regime 19014 Z7] o] A& 3 24 Ase &5 °l

|
Q7] o Aol th g 24 Al [TB12, TB3]S Al &8t
Folth Regime 20141 7] o] A& that 24 A4+ [TB12,
TB3]& Al st e S0l &7 o| A& i 24 ATe
BE A& oA ekgoltt, o]} o] A7) ojzh&o] 7HA

ataL @] o] AF-&o] F7}bake 732 Cambell and Shiller(1991)
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Figure 2. Conditional probability in Regime 1 from Dec. 1958 to
Dec. 2009 ([TB12, TB3], [TB36, TB3], [TB60, TB3],
and [TB120, TB3], respectively)

of &A1 7 YA gttt

<Figure 2>+ 19583 ol Al 20093 Ao 2] H| o] E{ S o] &3 A
[TB12, TB3], [TB36, TB3], [TB60, TB3], [TB120, TB3]<] ©]®
& MS-VECM B3 0.2 FA3 A3 Regime 19149 =7
B &S et ol & &3t BdE Y73 0 = (endoge-
nously) Regime 17} Regime 28 & F&3] W= A< A & &
AT} E3E <Figure 1>9] AIAIE 2z} AHA & W B
S HEAo) HAHOE Z N7 E Regime 12, W54 0] 4o
A 07 22 N7|E Regime 22 TES AL & F Utk A%
Ao A9l 34712k 1958 12€ A 2007 12€74A] 9
ZARGES 18820093 1293} A9 FYsnE 2w

i\

Table 6. Cointegrating space for MS-VECM : Part 2

A% - A3

25.00
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E i

\ o)

N 3
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5.00 A Ajk‘ M N "‘.l .‘:'-"' .ﬂ
) /V_r'u v M J \.17"
0.00
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Figure 3. Federal funds rate and long term interest rate from Dec.
1958 to Dec. 2007

<Figure 3> v 7] %32l (Federal funds rate)o} 10 T
7] vl=mA FoF Fol & YT 7Ew e g @] =40l
e AHAR A= dWH 0 g wholE oA & Ao
t}. <Figure 1>9] ©7] =20 A&} <Figure 3>9] AW7|&F
27t A FLTE AT A

<Table 6>l = 1970'd 1] 2004'3 22 7bA 2} 195813 12
HE 2007 12974419 vl 2] L o] A& HoHE o] &
gk MS-VECM Y] ztetvE 34 A 77t AA o ATk v(1)
Regime 191418 MS-VECM 9] &8-S, v(2)© Regime 29 A1
o] MS-VECM ] 4535 on| gt §(1)2 Regime 194 9]
7] @ BAE UL, 6(2) & Regime 20149 B7] ¢
FAE Yehdt (1) Regime 19149 7] ZE]v| A&,
11(2) & Regime 29141 9] 7|7+ 22| v 9-& YEpATh

Regime 19141 9] 7|7+ Zejm| 9] (1) W7)7F Aol A5
aste AEgE et oldd A AR AA A4
DA Aol ATt <Figure 2> <Figure 3>& A3 %] o] 49
B, <Figure 2>l ] Regime 19] A7) %<t 71&5 1 7F &7] o]
A& Ha) o Wk AS & Ao ol AL ERH
p(1)o] Zaste 43S AW T 5 ok o= Regime 1 A7)

| v(1) | v(2) | 5(1) | 5(2) | | @
1970 ~2004
[TBI12, TB3] | [-0.010, -0.036] | [-0.013, -0.008] | [-0.015, -0.015] | [-0.015, -0.015] | -0.069 | 0.08
[TB36, TB3] | [-0.027, 0.029] | [-0.009, -0.015] | [0.012, -0.012] | [-0.015, -0015] | -0.344 | 0201
[TB60, TB3] | [-0.078, 0.080] | [-0.005, -0.008] | [0.161, -0.161] | [-0.008, -0.008] | -0.665 | 0.131
[TB120, TB3] | [0.072, 0.242] | [-0.005, -0.010] [0.060, 0.060] [0.009, -0.009] | -115§8 | 0.229
1958 ~2007
[TBI12, TB3] | [0.024, -0.048] | [-0.002, -0.011] | [0.026, -0.026] | [-0.006, -0.006] | 0.091 | -0.090
[TB36, TB3] | [-0.029, -0.020] | [0.000, 0.003] [0.066, -0.066] [0.002, 0.002] 0019 | -0.073
[TB60, TB3] | [-0.055, 0.029] | [-0.001, 0.003] | [0.133, -0.133] [0.001, 0.001] | -0331 | -0.105
[TB120, TB3] | [-0.043, 0.057] [0.002, 0.004] [0.176, -0.176] [0.004, 0.004] | 0447 | -0.062
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4.4 Forecasting for the MS-VECM
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Figure 4. Forecasting results for MS-VECM from Jan. 2008 to
Dec. 2009(TB12, TB36, TB60, and TB120, respec-

tively)
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MSE(h) = E[(r;(h) —r74,)°] (7)
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Table 7. MSE for the forecasting results in 2008

.Jg-s'_

[

Tt -

3

3

)

L

Long term interest rate

Short term interest rate

Q | 20 | 30 | 4 Q | 20 | 30 | 4
TB12 TB3
Linear-VECM 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MS-VECM Regime 1 0.07 0.71 0.78 0.49 21.94° 1.46 1.76 1.35
Regime 2 0.88 0.76 0.69 0.69 1.81 1.14 2.49 1.55
MSE(Linear-VECM) 0.27 2.64 1.11 4.40 0.01 2.39 0.85 4.05
TB36 TB3
Linear-VECM 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MS-VECM Regime 1 0.14 0.08 1.12 0.02 0.21 0.97 0.46 0.65
Regime 2 0.43 0.48 0.01 0.47 0.18 1.07 0.97 1.35
MSE(Linear-VECM) 0.62 1.04 0.31 227 0.10 2.20 1.52 3.51
TB60 TB3
Linear-VECM 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MS-VECM Regime 1 0.11 0.02 7.30 0.42 1.12 0.95 0.62 0.72
Regime 2 0.69 0.37 0.02 0.27 0.60 1.04 1.49 1.50
MSE(Linear-VECM) 0.25 0.59 0.10 0.92 0.03 2.44 1.10 3.53
TB120 TB3
Linear-VECM 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MS-VECM Regime 1 0.05 0.01 3.01 1.21 2.63 1.59 1.82 1.88
Regime 2 0.74 0.53 0.11 0.01 0.86 1.30 1.55 1.90
MSE(Linear-VECM) 0.14 0.15 0.05 0.10 0.04 2.10 1.31 3.18
Table 8. MSE for the forecasting results in 2009
Long term interest rate Short term interest rate
1Q 2Q 3Q 4Q 1Q 2Q 3Q 4Q
TBI12 TB3
Linear-VECM 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MS-VECM Regime 1 0.67 0.54 0.55 0.48 1.38 1.52 1.60 1.59
Regime 2 0.78 0.72 0.73 0.67 1.91 2.02 247 2.36
MSE(Linear-VECM) 9.37 9.35 9.58 11.25 4.96 4.63 3.69 4.13
TB36 TB3
Linear-VECM 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MS-VECM Regime 1 0.10 0.03 0.00 0.02 0.60 0.52 0.42 0.33
Regime 2 0.57 0.51 0.42 0.44 1.29 1.54 1.64 1.90
MSE(Linear-VECM) 5.54 4.75 4.28 4.56 591 4.83 4.58 4.24
TB60 TB3
Linear-VECM 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MS-VECM Regime 1 0.01 0.04 0.94 1.05 0.53 0.56 0.28 0.25
Regime 2 0.55 0.50 0.26 0.31 1.43 1.99 2.02 2.57
MSE(Linear-VECM) 4.84 3.64 1.89 2.34 5.73 4.18 4.10 3.59
TB120 TB3
Linear-VECM 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
MS-VECM Regime 1 0.19 0.02 0.69 0.67 1.49 1.75 1.43 1.51
Regime 2 0.55 0.45 0.05 0.11 1.67 2.33 2.19 2.87
MSE(Linear-VECM) 3.39 1.79 0.78 1.03 5.73 4.18 458 3.80
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