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C h ap t e r 1

I n t r o d u cti o m

1 . B a c k g r o u n d

J a p a n e s e l o n g t e r m i nt e r e s t r at e s a r e c o m p ri s e d o f i nt e r e st r at e s w ap m a rk et an d J ap an e s e

G o v e mm e n t B o n d m a rk et
l

･ A n i n t e r e s t r a t e s w a p IS an a g r e e m e n t b et w e e n t w o p a rti e s t o

e x ch an g e c a sh n o w s i n t h e f ut u r e ･ I n a t y p i c al a g r e e m e n t , t w o c o u n t e rp a r
ti e s e x c h a n g e

s t r e a m s of fi x e d an d fl o at l n g in t e r e st p a y m e n t s ･ T h u s fi x e d i nt e r e st r a t e p a y m e n t c an b e

t r a n sfわr m e d i n t o fl o atin g p a y m e n t an d vi c e v e r s a . T h e am o u n t of e a c h fl o ati n g Ir at e p ay m e nt

is b a s e d o n a v ar i abl e r at e th at h a s b e e n m u t u ally a g r e e d u p o n b y b ot h c o un t e r p a r ti e s ･ F o r

e x am pl e , t h e n o ati n g r at e p a y m e n t s c o uld b e b a s e d o n th e 6 m o n th L IB O R ( L o n d o n

I n t e rb a n k O ff e r e d R at e) . I n t e r e st r at e s w ap is t r ad e d w it h th e m at u riti e s f r o m 2 y e ar th r o u gh

3 0 y e ar
2

･

O n t h e o th e r h an d , J ap an e s e G o v e mm e n t B o n d s a r e th e b o n d s i s s u e d b y t h e J ap an e s e

G o v e m m e n t , w bi cb is r e sp o n sible fわr i n t e r e st a n d p r l n C lp al p a y m e n t s ･ I n t e r e st i s p aid e v e r y

si x m o n th s , a n d p rl n C IP al p ay m e n t s a r e s e c u r e d at m at u rity . G o v e mm e n t b o n d s a r e a
v ail able

w ith v a ri o u s m at u rity p e ri o d s I C o u p o n
- b e a n n g b o n d s , w hi c h f e at u r e s e m i a n n u al in t e r e s t

p a y m e n t an d p r l n C IP al p a y m e n t a t m at u rity , h a v e m at u ritie s o f 2 y e a r ,
4 y e a r , 5 y e a r ,6 y e ar ,

1 0 y e a r ,2 0 y e a r an d 3 0 y e a r ･ A l s o off e r e d a r e 3
-

y e a r an d 5
-

y e a r dis c o u n t g o v e r n m e n t b o n d s

1 T h e m a rk e t s of i n t e r e st r a t e s w a p a n d J a p a n e s e G o v e r n m e n t B o n d a r e t r a d e d w it h e n o u g h
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t h at f e at u r e p n n c IP al p ay m e n t at m a t u r lt y W ith n o i n t e r e s t ･

D iff e r e n c e s b et w e e n s w a p r a t e s an d g o v e m m e n t b o n d yield s o f t h e s am
e m at u ri ty a r e

r ef e r r e d t o a s s w ap sp r e a d s ･
If th e s w ap a n d g o v e r n m e n t b o n d m ar k et s a r e efrl Ci e n tly p ri c e d ,

s w ap sp r e a d s m ay r e v e al s o m
e th i n g ab o u t th e p e r c ep ti o n O f th e s y st e m i c ris k o f th e b a n ki n g

s e ct o r . T h e m a rk e t f♭r i nt e r e s t r at e s w ap s h a s g r o w n e x p o n e n ti ally i n th e 1 9 9 0
'

s . A c c o rdin g t o

a s u r v e y b y B IS ( B a n k fo r I nt e rn ati o n al S ettl e m e n t s) , th e n o ti o n al o u t st a n din g v ol um e of

t r a n s a cti o n s o f J ap an e s e y e n i nt e r e st r a t e d e ri v ati v e s am o u n t e d t o 1 5 ,2 7 0 billi o n s of U S

d oll a r s at t h e e n d o f J u n e 2 0 0 3 .

I n J ap an b ef o r e 1 9 9 7 , d e f a ult s b y l a rg e c o m p an i e s w e re r ar e ･ B u t afte r 1 9 9 7 d ef a u lts of

Y am ai chi S e c u riti e s , o n e of th e f わu r l a r g e s t s e c u ritie s fi r m s i n J ap a n , t h e L o n g T e rm C r e dit

B an k o f J ap an an d th e N ip p o n C r e dit B an k , t w o o f t h e th r e e l o n g t e r m l e n di n g I n stit uti o n s i n

J ap an , s h o w th at d e f a u lt s o f l a rg e c o m p a ni e s a r e n o t r a r e a n y m o r e , I n t his s e n s e , c r e dit ri sk i n

J a p a n e s e m ar k et in c r e a s ed an d m a rk et p a rti cip a n ts g ot m o r e c o n s ci o u s of c r edit ris k t h an

b efわr e .

W h e n w e t u m t o t h e i nt e m ati o n al p e r s p e cti v e u n d e r
'

n o ati n g e x ch an g e r a t e , i n t e r e st r at e s

s u c h a s i n te r e st r a t e s w ap an d g o v e mm e n t b o n d s diff er a c r o s s c o u n t ri e s b e c a u s e t h e e xi sti n g

p r e s s u r e s o n fi n an ci al m ar k ets a r
e ab s o rb e d b y m o v e m e n t s i n th e e x c h an g e r at e s o r e x p e c t e d

e x c h a n g e r at e d e v e l o p m e n t ･

T h e i nt e rn ati o n al i nt e g r ati o n o f fi n an ci al m a rk e ts h a s i n c r e a s ed
d r am a ti c ally sin c e th e

b e gi r m l n g O f 1 9 8 0
'

s ･ T h e d e v el o p m e n t an d in c r e a s e o f n e w fi n an ci al i n st ru m e n t s s u ch a s

c u r r e n cy a n d int e r e st r at e s w ap s h a v e s ti m u l at e d in t e m ati o n al fin an ci al i nt e g r ati o n by g l V l n g

i n v e st o rs a w id e r r a n g e o f c h oi c e s th a n p r e vi o u sly a v aila bl e i n d o m e s ti c m a rk e
t s ･ H o w e v e r

th e i n t e m ati o n al i n te g r a ti o n o f fin an ci al m ar k et s d o e s n o t n e c e s s a rily w o r k t o e q u aliz e i nt e r e st

r at e s am o n g diff
Te r e n t c o u n t ri e s ･

2 . S t r u c t u r e a n d P u r p o s e

T hi s th e si s d e al s w ith e m p l rl C al a n aly sis o n t h e l o n g t e r m i n t e r e s t r a t e s i n J ap an ･ lt c an b e

di vid e d i n t o t w o p a rt s ･ C h apt e r s fr o m 2 th r o u gh 4 d
e al wi th th e st ru c t u r e o f l o n g t e rm i nt e r e st

m a rk et s i n J ap an ･ C h apt e r s fr o m 5 t h r o u g h 6 c o v e r s J ap an e s e an d U S i n t
e r e s t r a t e s ･ Fi n ally

･

2
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C h a pt e r 7 c o n cl u d e s .

A t C h a p t e r 2 , I i n v e s tig at e th e m o v e m e n t o f s w a p sp r e a d s b y an aly z l n g J ap an e s e

G o v e r n m e n t B o n d an d int e r e st r a t e s w a p m a rk et . I u s e a c oi n t e g r ati o n ap p r o a ch t o an aly z e

h o w s w ap sp r e a d s r e sp o n
d t o i n t e r e s t r at e m o v e m e n ts ･ T his ap p r o a c h h a s n e v e r b e e n u s e d in

t h e a n aly sis o f s w 叩 S p r e ad s ･
M o r ri s/ N e al 瓜 olp b (1 9 98) u s e it t o a n aly z e 也e c o rp o r at e b o n d s

sp r e a d t o U S g o v e r n m e n t s e c u riti e s ･

T his a pp r o a c h e n a bl e s u s t o kn o w n ot o nly if J ap a n e s e i nt e r e s t r a t e s w ap r at e s a r e i n th e

l o n g r u n eq u ilib ri u m w it h J ap a n e s e G o v e mm e n t B o n d yiel d s i n th e c o r r e s p o n d in g t e rm , b ut

al s o if a ri s e o r a d e cli n e i n J ap a n e s e G o v e mm e n t B o n d yield is a s s o ci at e d w ith a ri s e o r a

d e clin e i n th e s w a p sp r e a d ･ I n a d diti o n t o c oi nt e g r a ti o n t e s ts , G r a n g e r c a u s alit y t e s ts a r e

c o n d u c te d t o ch e ck w h eth e r J ap a n e s e l n t e r e s t R at e S w a p r a te s afF e c t J ap a n e s e G o v e r n m e n t

B o n d yi eld s o r vi c e v e r s a .

A t C h a p t e r 3 , I i n v e stig at e t h e eff e ct s of T E D sp r e a d an d d ef a ult ri s k o n t h e s w ap s p r e a d s .

F o r th e v a ri abl e s of d et e r m i n a n t s
,
I u s e T E D s p r e ad , c r edit ri s k a n d sl o p e of t h e yi eld c u rv e .

Fi r st l u s e u n it r o o t t e st if th e d at a c o n t ai n s u nit r o o t . Si n c e all t h e v a ri a bl e s a r e c o n sid e r e d t o

b e I (1) , I c h an g e all th e d at a i n t o fir st di
'

Lfe r e n c e d d at a . T h e n th e T:A R m o d el w ith o u t e r r o r

c o r re c ti o n t e r m i s e sti m at e d fわr t h e a n aly s t s O f v a ri a n c e d e c o m p o siti o n a n d i m p uls e r e sp o n s e

且1n Cti o n .

A t C h a p t e r 4 , a c o n sid e r a ti o n i s g l V e n t O c o mm o n t r e n d s u n d e rlyin g th e t e r m s t ru c t u r e of

J a p a n e s e y e n yi eld c u Ⅳ e u p t o 15 y e a r . T h e p u 叩 O S e Of this c h 叩t e r i s t o i n v e s tig a土e t h e

e xi st e n c e o f fわu rth t r e n d b y u si n g th e J o h a n s e n ( 1 9 8 8) c oi nt e g r a ti o n t e st a n d p ri n cip al

c o m p o n e n t a n aly sis . W e h a v e k n o w n t h at th e yi eld c u Ⅳ e is u s u ally d riv e n b y 3 c o m m o n

t r e n d s - l e v el
,
sl o p e a n d c u Ⅳ at u r e ･ B u t e sp e ci ally i n t h e J ap a n e s e y e n m a rk et , it

'

s b elie v ed

th at yield c u rv e o v e r 1 0 y e a r h a s a n o th e r d ri v l n g fわr c e si n c e th e n u m b e r o f p a rti cip an ts i s

li m it e d a n d th e m o ti v e fわr th e t r a n s a cti o n i s v e ry sp e ci al .

A t C h a p t e r 5 , I an aly z e th e rel ati o n ship of in t e r e s t r at e s b et w e e n J ap an an d U S fr o m

O ct o b e r 1 9 9 0 th r o u g h A u g u s t 2 0 0 0 i n th e fr am e w o rk o f u n c o v e r ed i n t e r e st r a t e p a ri t y ( U IP)

r el ati o n ship ･ T h e w h ol e s am ple p e ri o d is di v id e d in t o t w o b a s e d u p o n th e m o n et a ry p olicy

r e g i m e s . T h u s i n v e s tig ati n g th e in t e r e s t r at e li n k a g e s i n diffTe r e n t m o n e t a ry p olicy r e g l m e S C a n

b e p o s sibl e . Fir st I u s e K P S S t e st t o ch e ck if th e d at a c o n t ai n u n it r o o t ･ T h e n I u s e

-

3
-



E n gl e/G r a n g e r ( 1 9 8 7) c oi n t e g r ati o n t e st ･ Fi n ally l u s e T b d 〟Ⅵ - a m ot o (1 9 9 5) G r
a n g e r

c a u s alit y t e st t o c h e c k if J ap
an e s e i nte r e st r at e s i n n u e n c e d U S d at a o r v i c e v e r s a ･

A t C h a p t e r 6 , I c o m p ar e th e
n u m b e r of c o m m o n t r e n d s th at e x pl ain th e d y n am i c s of th e

t e r m st m ct u r e of i n t e r e s t r at e s b y a n aly z l n g th e i nt e r e st r at e s w ap yi eld c u Ⅳ e s i n J ap a n a n d

u s . Fi r st l u s e u n it r o o t t e st s o f A D F a n d P P t o c o n fi m if tb e d at a c o n t ai n u nit r o o t ･ N e x t l

u s e J o b a n s e n (1 9 9 8) c oi n te g r a ti o n te s t t o d et e - i n e t h e a r e a i n th e yi eld c u Ⅳ e d d v e n b y a

s l n gl e c o m m o n t r e n d ･ T his is d o n e n o t o nly b y u s l n g th e e n ti r e y ield c u Ⅳ e b u t al s o b y

s u bt r a ctl n g a S e ri e s fr o m a l o n g
e r m at u rlt y ･

A t C h a p t e r 7 , I p r o v id e c o n cl u di n g r e m a r k s
･

･

4
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C h apt e r 2

J a p a n e s e l n t e r e st R a t e s a n d S Ⅵ
′a p S p r e a d s

I . I n t r
･

o d u c ti o n

An int e r e s t r at e s w ap I S an a g r e e m
e n t b et w e e n t w o p a rti e s t o e x c h an g e c a s h n o w s i n th e

fu t u r e ･ I n a ty pic al ag r e e m e n t , t w o
c o u n t e rp ar ti e s e x ch a n g e s tr e a m s of fix e d an d fl o ati n g

int e r e st r at e p ay m e n t s ･ T h u s fi x e d in t e r e s t r a t e p ay m e n t c an b e t r a n sf わr m e d in t o fl o atl n g

p ay m e nt an d vi c e v
e r s a . T h e a m o u n t o f e a c h n o atl n g r at e P a y m e n t i s b a s e d o n a v a ri a ble r at e

t h at h a s b e e n m u t u ally a g r e e d u p o n b y b ot h c o u n t e rp a rti e s . F o r e x am pl e , t h e n o atl n g r a t e

p a y m e nt s c o uld b e b a s e d o n th e 6 m o n th L I B O R ( L o n d o n l n t e r B a nk O fF e r e d R at e) I

D if3e r e n c e s b et w e e n s w ap r a t e s an d g o v e mm e n t b o n d yield s o f th e s a m e m at u rlty a r e

r ef e r r e d t o a s s w ap s p r e ad s ･ If th e s w a p a n d g o v e r n m e n t b o n d m a rk et s a r e efFI Ci e n tly p r i c e d ,

s w a p sp r e a d s m a y r e v e al s o m e thin g ab o ut
t h e p e r c e pti o n o f tb e sy st e m i c ri s k of th e b a n ki n g

s e ct o r . T h e m a rk et fo r i n t e r e st r at e s w ap s h a s g r o wn e x p o n e n ti ally in th e 1 9 9 0
'

s ･ A c c o r di n g t o

a s u Ⅳ e y b y B IS ( B a n k fわr l n t e m ati o n al S ettl e m e n ts) , th e n o ti o n al o u t st a n di n g v ol u m e of

tr an s a cti o n s of J ap a n e s e y e n i nt e r e st r at e d e ri v ati v e s a m o u n t e d t o 1 5 ,2 7 0 billi o n s o f U S

d oll a r s at t h e e n d o f J u n e 2 0 03
1

.

I n J a p an b ef o r e 1 9 9 7 d ef a ult s b y l ar g e c o m p an i e s w e r e r a r e ･ B u t a 洗e r 1 9 9 7
,
d ef a ults of

Y a m ai chi S e c u ritie s
,
o n e of th e f o Ⅶ

･

l ar g e s t s e c u ritie s fir m s i n J ap a n , th e L o n g T e r m C r ed it

B an k o f J ap an an d th e N ip p o n C r e dit B a n k , t w o of t h e thr e e l o n g t e rm 1 e n din g in stit u ti o n s i n

J ap an , sh o w t h at d ef a ults of l ar g e c o m p an i e s ar e n o t ra r e an y m o r e ･ I n th is s e n s e , c r e dit ris k i n

1
st atis ti c s a r e cit e d fr o m O T C D e ri v ati v e s M ar k e t A c ti v it y i n t h e fi rs t h alf o f 2 0 0 3 ･ A t th e e n d o f J u n e

1 9 9 8 , t h e n o ti o n al o u t st an di n g v ol u m e o f t r a n s a cti o n s o f y e n i n t e r e st r at e d e riv ati v e s w a s 7 ,1 6 4

billi o n s o f U S d oll a r s . F o r d et ail s
,
s e e B IS (1 9 9 8) a n d B IS (2 0 0 3) .

- 5 -

T his c h a pt er is b a s e d o n lt o (2 0 0 5 a)



J ap an e s e m a rk et i n c r e a s e d
an d m a rk et p a rtl C IP an t S g ot m o r e c o n s ci o u s of c r e dit ri sk th an

b efわr e .

A s fわr th e a n aly s ュs Of t h e i nt e r e st r a t
e s w 叩 S p r e ad s i n U S d oll a r m a rk et s , p r e vi o u s s t u di

e s

s u c h a s D uffl e/ H u an g (1 9 9 6) , B r o w n m a rl o w /S m ith (1 9 9 4) , C o s si n n i r o tt e (1 9 9 7) ,

L an g 化it z e n b e rg e r/ Li u ( 1 9 9 8) , L e k k o s/ M il a s (2 0 0 1) , M in t o n ( 1 9 9 7) , S u n /S un d a r e s an / W an g

(1 9 9 3) a r e cit e d . O n th e o th e r h a n d , p r e vi o u s st u di e s a n aly zi n g 也e J ap a n e s e y e n i n te r e st r a t e

s w ap a r e v e ry li m it e d
t o s u c h a s H a m a n o ( 1 9 9 7) , an d E o m /S u b rah m a n y am N n o ( 2 0 0 0) ･

H am an o (1 99 7) fo c u s e s n o t o n c r e dit ri sk b u t o n m a rk et fh ct o r s･ s u ch a s T E D sp r e ad an d

fi n d s th at s w a p sp r e a d s r e fl e ct T E D s p r e a d an d l o n g e r t e r m s w ap sp r e a d s a r e l e s s i n n u e n c
e d

b y T E D sp r e ad . O n t h e o t h e r h a n d , E o n /S u b r ah m an y a m N n o (2 0 0 0) fo c u s e s o n t h e c r e dit

ri s k a n d c o n cl u d e s th at y e n s w ap s p r e a d is s lg n ifi c a n tly r el at e d t o p r o xi e s f o r t h e l o n g
t e r m

c r e dit ri s k f a ct o r . T h ey al s o fi n d t h at s w a p s p r e a d is al s o n e g ati v ely r el a t e d t o th e l e v el an d

sl o p e of th e t e n st m c t tlr e ･

T h e app r o a c h o f this c h apt e r diffe r s f r o m p r e vi o u s s t u di e s m e n ti o n e d ab o v e ･ I n t hi s ch ap te r ,

I u s e a c oi nt e g r a ti o n ap p r o a c h t o a n aly z
e b o w s w ap s p r e a d s r e sp o n d t o i nt e r e st r

at e

m o v e m e n t s . T his a p p r o a c h h a s n e v e r b
e e n u s ed i n th e a n aly sis of s w a p sp r e a d s ･

M o r ris n V e al 瓜 olp h (1 9 9 8) u s e it t o a n aly z e th e c o rp o r at e b o n d s sp r e a d t o U S g o v e m m e n t

s e c u r ltl e S .

T his ap p r o a c h e n a bl e s u s t o k n o w n o t o n ly if J a p an e s e Y e n I n te r e s t R a t e S w a p r at e s a r e i n

th e l o n g r u n e q u ilib ri u m w ith J a p a n e s e G o v e n - e n t B o n d y
i eld s i n th e c o 汀 e Sp O n di n g t e n ,

b 山 als o ir a ri s e o r a d e cli n e i n J ap a n e s e G o v e m e n t B o
n d yi eld is a s s o ci at e d w ith a ri s e o r a

d e cli n e i n t h e s w a p s p r e ad .

I n a d diti o n t o c oi n t e g r ati o n t e sts , G r a n g e r c a u s ality te st s a r e c o n d u c t e d
t o ch e c k w h eth e r

J ap a n e s e Y e n I nt e r e st R at e S w ap r a t e s ( y ,) afFe cts J ap an e s e G o v e m m e n t B o n d yi eld s ( jy ,) o r

Jy , aff e cts y , o r y ( a n d jy ( affe ct m u t u ally ･

T his c h ap t e r c o v e r s t h e s a m pl e p e ri o d s of al m o s t 1 0 y e a r s f r o m J an u ar y 4 ,1 9 9 4 t hr o
u g h

J uly 3 0 ,2 0 0 3 . A 鮎 r th e B a 止 o f J ap a n i nt r o d u c e d z e r o i nt e r e st r at e p oli c y i n F e b m a ry 15 1 9 9 9 ,

i n t e r e s t r at e s m a rk e t i s c o n sid e r ed t o b e st ru c t u r ally ch an g e d si n c e th e r e i s a littl e r o o m fわr th e

B O J t o ch an g e th e u n c oll at e r ali z e d o v e m igh t c all r at e a s b ef o r e ･ E sp e ci ally afte r th e B O J

i n tr o d u c e d q u an tit ati v e e a s l n g in M a r c h 2 0 0 1 ,
s w ap sp r e ad s o f 7 y e a r an d 1 0 y e a r s o m

eti m e s
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b e c a m e n e g a ti v e
2

･

I n this c h a pt e r , 也 e e n ti r e s a m ple p e r
i o d is di vid e d i n h alf at th e ti m e w h e n t h e B O J

i nt r o d u c e d z e r o i nt e r e st r at e p oli cy l n F e b ru a ry , 1 5 1 9 9 9 ･ T h u s it
'

s p o s sibl e t o k n o w th e

c b a r a ct e d sti c s of s w 叩 S p r e a d s m o v e m e n t i n b ot h s a m pl e p e ri o d s ･

T h e r e m ai n d e r o f this c h a pt e r i s a s fbll o w s ･ S e c ti o n 2 d e s c rib e s 也e d at a a n d p r o v id e s

s um m a ry st atisti c s ･ S e c ti o n 3 dis c u s s e s th e f r am e w o r k of t h e an aly si s ･ S e c ti o n 4 p r e s e n ts th e

r e s ult s . S e cti o n 6 c o n cl u d e s .

2 . D a t a

2 ･ 1 J a p a n e s e G o v e r n m e
n t B o n d n

'

eld

p a r r at e s of J ap an e s e G o v e m m e n t B o n d a r e u s e d
3

･ T h e s e p a r r at e s f a r t h e m a t u riti e s of 2

y e a r , 3 y e a r , 4 y e a r , 5 y e a r, 7 y e a r a n d 1 0 y
e a r a r e c al c ul at e d b y c u bi c s pli n e a s m e n ti o n

e d 主n

M c C ull o c h ( 1 9 7 5) . J ap a n e s e G o v e r n m e n
t B o n d d at a o f 1 0 y e ar an d 2 0 y e a r a r e u s e d fr o m

J a n u a ry 4 , 1 9 94 th r o u g h J uly 3 0 ,2 00 3
4

･

2 . 2 J ap a n e s e Y e n I n t e r e s t R a t
e S w a p R at e

J ap an e s e Y e n I nt e r e s
t R at e S w ap r a t e s ( 2 y e a r , 3 y e a r , 4 y e ar , 5 y e a r , 7 y e ar a n d 1 0 y e a r) a s

o f 3 p m at T o k y o ti m e a r e u s e d o n a d aily b a si s f r o m J an u a ry 4 , 1 9 9 4 th r o u g h J uly 3 0 ,20 03 ･

2 .3 S a m p le P e ri o d

T h e w h ol e s a m pl e i s di vid e d i n t o t w o s u b p e ri o d s ･ T h e fi r st S u b p e ri o d , n a m e d S a m pl e A , i s

f r o m J a n u a ry 4 ,1 9 9 4 t h r o u g h F e b ru a ry 1 2 ,1 9 9 9 . S am pl e A c o v e r s th e p e ri o d j u st b efo r e th e

i nt r o d u cti o n o f z e r o i nt e r e s t r a t e p oli c y ･ Fig u r e 2 ･ 1 s h o w s th e d at a 主n S a m ple A ･ T h e s e c o n d

s u b p e ri o d , n a m e d S a m pl e B , 主s 丘o m F e b m a ry 1 5 ,1 9 9 9
th r o u gh J uly 3 0 ,2 0 0 3 ･ S a m pl e B

c o v e r s th e p e ri o d o f z e r o i nt e r e s t r a t e p olic y a n d q
u a n tit ativ e e a s l n g ･ Fig u r e 2 ･ 2 sh o w s t h e

d at a i n S am ple B .

2
st a rti n g in M a r c h 2 1 ,2 0 0 1 , t h e B O J ch a ･n g e d th eir o pe r ati n g t a rg et fr o m u n

c oll at e r al i2: e d o v e m ig h t c all

r at e t o c u r r e n t a c c o u n t b al a n c e h el d b y Fl n a n Ci al i n s tit u ti o n s w ith th e i n tr o d u cti o n of q u a n tit ati v e e a s l n g ･

3
J ap an e s e G o v e r n m e n t B o n d s a r e t r a d e d o n a si m p l e y i eld b a s

is ･ P a r r at e s ar e c o m p o u n d e d yi eld ･

4

B y th e e n d o f N o v e m b er i n 1 9 9 8 , J G B cl o s l n g p n C e S lis t e d o n th e T o k y o S t o ck E x ch an g e a r e u s e d ･ A iモe r

D e c e m b e r in 1 9 9 9 , J G B cl o sl n g P r i c e s P r o vi d e d b y a m aj o r S e c u rity h o u s e is u
tili z e d ･
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F ig u r e 2 ･ 1 D a t a i n S a m p l e A

J ap a n e s e G o v e rn m e n t B o n d Y i eld

J a p a n e s e Y e n S w a p R at e

I - - J Y 5

- 疏 - 過 - 森下剖 J Y I 0

D aily d at a f r o m J a n u a ry 4 , 1 99 4 th r o u gh F e b u r a r y 1 2 , 19 99 ･

- 8 -

･ - - Y 5

- - - ･
: :

･･
二 ･ L ニ Y 1 0



Fig u r e 2 ･ 2 I) a t a i n S a m p l e B

J a p a n e s e G o v e n - m e n t B o n d Y i eld

J a p a n e s e Y e n S w ap R at e

D aily d at a fr o m F eb u r a r y 1 5 , 1 9 99 th r o u gh J uly 3
0 2 0 03 ･

3 . F r a m e w o r k o f A n aly sis

- - - J Y 5

I - - u 芯 - 祇 J Y 1 0

- Y 2

- - - Y 5

ざ3,- i･弓 - - Y 1 0

3 .1 U n it R o ot Te st

Si n c e th e e m p l n C al an aly sis fr o m m id
- 1 9 8 0

'

s t h r o u gh m id - 1 9 9 0
'

s sh o w th at s u c h d at a a s

i nt e r e st r at e s
,
f o r e ig n e X C h an g e an d st o c k s a r e n o n

-

s t ati o n a ry , it
'

s n e c e s s ar y t o ch e ck if th e

d at a u s e d in this p ap e r c o n t ai n u nit r o o t s . T h e A D F ( A u g m e 山e d D i c k e ヲ F ull e r) t e st a n d th e

-

9
-



p p (p hillip s P e r r o n) t e s t ar e u s e d
5 6

･ B o th th e A D F an d P P t e s t s d efin e n u ll h y p o th e si s a s
'

un it

r o o t s e x i st
'

an d alt e m a ti v e h y p ot h e si s a s
'

u nit r o o t s d o n
'

t e xi st
'

. F u ll e r ( 1 9 7 6) p r o vid e s t h e

t abl e fb r A D F a n d P P t e st .

3 . 2 C oi n t e g r a ti o n Te s t

A c oi nt e g r ati o n f r am e w o
rk is p r e s e n t e d t o an aly z e th e r el ati o n b et w e e n s w ap r at e an d

J ap an e s e g o v e mm e n t b o
n d yi eld ･ G e n e r ally O L S m et h o d is u s e d t o an aly z e th e r el ati o n ship

am o n g t h e v ar i able s I H o w e v e r w h e n th e n o n -

s t ati o n a ry v a ri able s ar e i n cl u d e d , o r di n a ry

h y p oth e si s t e s t t e n d s t o d r a w t h e m i st a k e n r e s ult s si n c e th e c o e 抗 cie nt o f d e t e r m i n ati o n an d

t - st a ti sti c s d o n o t fbll o w th e si m pl e di st ri b u ti o n ･

G r a n g e r/N e w b old (1 9 7 4) c all e d t his p r o ble m
`

S p u ri o u s R e g r e s si o n
'

･ P hillip s (1 98 6)

p oin t ed o u t t w o p oi nt s
a s t o t h e an aly si s o f n o n

-

st ati o n a ry d at a
- ( 1) th e c o ef rl Ci e n t of

d et e rm i n ati o n t e n d n o t t o m e a s u r e t h e r el ati o n ship am o n g v ar i able s , (2) e sti m at e d e q u ati o n

w ith lo w D u rbin - W at s o n r ati o c an p o s sibly h a v e a p r ob le m o f sp mi o u s r e g r e s si o n ･

N o n -

st ati o n a ry ti m e s e ri e s w a n d e r w id ely
w ith th eir o wn sh o rt - ru n d y n a m i c s , b u t a li n e a r

c o m bi n atio n o f t h e s e ri e s c an s o m e ti m e s b e s t ati o n a ry s o t h at th e y s h o w c o
-

m o v e m e n t wi th

l o n g
- r u n dy n a m i c s . T his is c alle d a s c oi n t e g r ati o n b y E n gl e/ G r a n 岩er ( 1 9 8 7) ･ I n th e t e st o f

c oi n t eg r ati o n , t h e e q u a ti o n (2 . 1) is e sti m at e d b y O L S t o fin d if r e sid u al c o n t ai n s u mi t r o o t ･

y L
- a + P jy , + u L

y t
- J ap a n e s e Y e n I n t e r e s t R at e S w

ap r at e

J y I
- J ap an e s e G o v e m m e n t B o n d yi

eld

(2 .1)

W h e n s e ri e s y L an d jy / a r e b ot h n o n
-

s t ati o n a ry I ( 1) , t h e y ar e c alle d t o b e i n a

r el ati o n ship of c oi nt eg r a ti o n if t h ei r li n e a r c o m bi n atio n i s s t ati o n a ry I ( 0) ･ T h e c oi nt e g r ati o n

r el ati o n ship b et w e e n y , an d jy L i m p lie s th at J ap an e s e Y e n I nt e r e st R a
t e s w a p r at e an d

J ap an e s e G o v e m m e n t B o n d yiel d m o v e t o g eth e r i n th e lo n g ru n e q uilib ri u m ･ I n t e sti n g a

c oi nt e g r ati o n r el atio n ship , a p a i r O f J ap an e s e Y e n I nt e r e st R at e s w ap r at e an d J ap an e s e

5
s e e D i ck e y/F ull e r( 1 9 7 9) a n d D i c k e y/ F 山Ie r(I 9 8 1) .
6
s e e p hillip s/P er r o n( 1 9 8 8) .

- 1 0 -



G o v e mm e nt B o n d yi eld i n th e s a m e m a t u rit y l S u S e d ･

I n a d diti o n t o t e sti n g if J a p an e s e Y e n
I nt e r e s t R at e s w a p r a t e an d J ap a n e s e G o v

e mm e n t

B o n d yi eld a r e i n a r el ati o n ship o
f c oi n t e g r ati o n , c oi n t e g r ati o n v e c t o r (1 ,

- 1) , βi n 也e e q u ati o n

(2 .1) , is ch e c k e d w it h t h e m e th o d o f d y n a m i c O L S b y St o c k/ W at s o n ( 1 9 9 3) ･ T h e e q u a ti o n

(2 .2) is u s e d t o t e st if β
- 1 c an b e r ej e ct e d ･ Aj

'

y L l
･ i s l e ad an d l a g v a ri abl e s of J ap an e s e

G o v e mm e n t B o n d yi eld
7

･

β

y L
- α + ry

'

y z + ∑b i Aj y トi + u L
i = -

p

( 2 .2)

w b e n βis o n e , a 1 % in c r e a s e i n J ap a n e s e G o v e m - e n t B o n d yiel d w ill le a d t o a l %

i n c r e a s e i n J ap an e s e Y e n I nt e r e s t R at e s w ap r a t e ･
W h e n P is le s s t h a n o n e , a 1 % i n c r e a s e i n

J ap an e s e G o v e mm
e n t B o n d yi eld w ill l e a d

t o a l e s s th a n l % i n c r e a s e i n J ap an e s e Y e n I nt e r e st

R at e s w ap r at e . I n o th e r w o r d s , a ri s e ( a d e cli n e) i n J ap a n e s e G o v e m m e n t B o n d yi eld is

a s s o ci at e d w it h a d e cli n e ( an in c r e a s e) i n th e s w a p sp r e a d ･

o n th e o t h e r h a n d , w h e n βis m o r e th a n o n e , a 1 % i n c r e a s e i n J ap a n e s e G o v e Ⅲ 皿 e nt B o n d

yi el d s w ill le a d t o a m o r e th an 1 % i n c r e a s e i n J ap an e s e Y e n I nt e re s
t R at e s w ap r at e . I n o th e r

w o rd s
,
a n i n c r e a s e ( a d e c re a s e) i n J ap a n e s e G o v e mm e n t B o n d yi eld is a s s o ci at ed w ith a n

i n c r e a s e ( a d e c r e a s e) i n th e s w ap sp r e a d ･

3 .3 G r a n g e r C a u s aliO ) T e s t

T h e G r a n g e r c a u s ality t e st c h e c k s w h eth e r J ap a n e s e Y 血 I nt e r e st R at e S w 叩 r ate ( γ′)

afFe cts J ap an e s e G o v e rn m e n t B o n d yiel d s ( jy ,) o r jy , affe cts y / o r y , an d jy , afFe ct

m u t u ally in t h e ti m e s e ri e s m o d el wi th r e g a rd t o v a ri
abl e s y / an d j y ( ･ T h e o m g l n al d at a ar e

u s u ally tr an s f o r m e d int o th e c h an g e r a ti o t o a v oid a p r o bl
e m o f s p u ri o u s r e g r e s si o n ･ B u t u s i n g

th e s e d at a i s c o n sid e r e d t o c a u s e a n e r r o r . T o d a/ Y am a m o t o (1 9 9 5) d e v el op e d th e G r an g e r

c a u s ality t e st in w hi c h n o n
- s t a ti o n a ry d at a ar e d ir e ctly u s e d ･

A c c o rdin g t o th eir m e th o d , th e n ull h yp o th e si s H o i s t e st e d a s f
To r th e i n n u e n c e 丘o m y ,

o n jy [ an d fo r th e i n n u e n c e f r o m jy , o n y , ･ B u t tr e n d t e r m t an d p
+ 1 ( o rigi n al l ag pl u s

o n e) a r e ad d ed fo r t h e e s ti m ati o n .

7
A s fb r t h e n u m b e r of l e ad a n d l a g t e n s , 1 2 is u s ed ･ I n t h e c a s e o f 6 a n d 9

,
th e r e s ult s a r e th e s a m e ･

-

i! il
-



p + i p + I

y t
- K
.
十 人t ･ ∑α t･ y t _ ,･ 十∑β)･jy t - ,A + u ,

i = l t
'

= 1

H
.
: P . - P 2 -

･ ･
･

P p
- 0

H
l
: Eit h e r βi 7t O (i = 1 ,2 ,

-

, p)

p + 1 p + 1

jy ,
-

g . + q t + ∑Y ijy , 1 ･ ･ ∑6 i y , _

,

･ + v
t

t
'

= 1 t

-

= l

〃
o
: ∂
l
- ∂
2
= - ∂

〝

- 0

H
.
: Eit h e r r L ･ * 0 (i = 1 ,2 ,

･ ･
･

, p )

y (
- J ap an e s e Y e n I n t e r e st R at e S w a p r at e

j y I
- J ap a n e s e G o

v e r n m e n t B o n d yield

( 2 .3)

( 2 .4)

T h e F t e s t i s c o n d u c te d b y e sti m ati n g th e e q u ati o n ( 2 ･3) a n d e q u ati o n ( 2 ･ 4) th r o u g h O L S

an d s um m i n g t h e sq u ar e d e l T O
r . If th e n ull h y p oth e si s of H . i n th e e q u ati o n ( 2 ･ 3) is r ej e ct e d ,

jy t i s c o n sid e r e d t o e x pl ain y , ･ If th e n ull h y p ot h e si s o f H o i n th e e q u ati o n (2 ･4) is

rej e ct e d , y , i s c o n sid e r e d t o e x pl ain jy / ･

4 . R e s ult

4 . 1 u n it R o ot T e s t

A D F an d P P t e st s a r e c o n d u ct e d b oth f o r w ith ti m e t r e n d a n d w ith o u t ti m e t r e n d ･ A I C

st a n d a r d is u s e d fわr t h e d et e m i n a ti o n o f l ag l e n gth i n th e A D F t e s t ･ T h e c riti c al p oi nt of 5 %

fo r t h e t ty p e o f T
- ∞ i s - 2 ･8 6 ( w it h o ut t r e n d) a n d

- 3 ･ 4 1 ( w ith tr e n d)
8

･

T h e r e s ult s a r e sh o wn o n T abl e 2 .l an d T abl e 2 .
2 . T h e r e is n o d e n y l n g th at all t h e v a ri abl e s

f o r b oth S am pl e A an d S am pl e B a r e n o s t a
ti o n a r y ･ N e x t

,
t h e d at a w ith flr St diffe r e n c e fr o m

o rigin al d a t a ar e an aly z ed b y A D F an d P P t e s t ･ It
'

s p o s sible t o c o n cl u d e t h at all th e v ar i abl e s

i n b ot h S am pl e A an d S a m pl e B ar e I( I) . T h e r e s u lt s a r e sh o wn o n t h e T ab le 2 ･3 a n d 2 ･
4 ･

8

F ulle r (1 9 7 6) p r o v id e s t abl e fo r c riti c al v al u e s ･

-

1 2
-



T a bl e 2 .1 A I) F T e s t O ri gi n al S e ri e s

S a m pl e A

V a ri abl e W ith o u t T r e n d W ith T r e n d

J Y 2

J Y 3

J Y 4

J Y 5

J Y 7

J Y I O

-0 .8 7 3

-0 .8 7 9

-0 .8 4 0

- 0 . 7 16

- 0 . 7 57

- 0 . 68 0

- 1 .60 3

- 1 . 8 3 2

- 2 .05 1

- 2 .3 6 5

- 2 .4 09

-1 .9 70

Y 2

Y 3

Y 4

Y 5

Y 7

Y I O

-0 .8 0 5

-0 .7 93

-0 .6 4 4

-0 .6 4 0

-0 .6 6 9

-0 .7 77

-1 .8 4 3

-2 .0 63

-2 . 0 4 5

- 2 .2 4 2

-2 .4 1 0

-2 .5 4 7

*
i n di c at e s sig nifi c a n c e at t h e 5 % l e v el .

5 % c ri ti c al v al u e s a r e - 2 .86( W ith o u t T r e n d) - 3 .4 1( W ith T r e n d) ･

J Y - J a p a n e s e G o v e rn m e n t B o n d Y i eld , Y
- J a p a n e s e Y e n I n t e r e st R a t e S w a p R at e

S a m p l e B

V a ri abl e W it h o u t T r e n d W ith T r e n d

J Y 2

J Y 3

J Y 4

J Y 5

J Y 7

J Y I O

- 2 .1 2 0

- 2 .2 9 5

- 2 .2 5 9

- 2 . 1 88

- 2 .13 7

_ 2 . 2 1 7

- 2 .3 4 9

- 2 .3 6 6

- 2 .5 8 1

-2 . 7 4 5

-3 .0 7 2

- 2 . 80 7

Y 2

Y 3

Y 4

Y 5

Y 7

Y IO

- I .3 8 7

- 1 . 3 98

-1 . 66 3

-1 . 5 9 5

-1 .5 0 4

-I .3 9 5

- 1 .9 5 1

- I .94 5

- 1 .99 0

- 2 .1 07

- 2 . 5 1 0

-2 .7 99

* i n di c at e s s lg nifl C a n C e a t th e 5 % 1 e v el ･

5 % c riti c al v al u e s a r e - 2 .8 6( W ith o u t T r e n d) -3 .4 1( W ith T r e n d) .

J Y - J a p a n e s e G o v e m m e n t B o n d Y i eld , Y
- J a p a n e s e Y e n l n t e r e st R at e S w a p R at e

-

1 3
-



T a b l e 2 . 2 P P T e s t O rigi n a l S e ri e s

S a m pl e A

V a ri abl e W ith o u t T r e n d W ith T r e n d

J Y 2

J Y 3

J Y 4

J Y 5

J Y 7

J Y 1 0

- 0 . 7 2 5

-0 . 7 5 5

-0 .7 3 7

-0 . 7 1 6

-0 .7 5 8

-0 .68 1

- 1 .6 2 4

- 1 .9 69

-2 .3 2 2

- 2 . 7 82

-2 .9 08

-2 . 4 66

Y 2

Y 3

Y 4

Y 5

Y 7

Y 1 0

- 0 .66 7

-0 .6 7 8

-0 .6 45

- 0 .6 40

- 0 .6 69

-0 .7 7 8

-1 . 988

-2
.2 7 0

- 2 .4 9 5

- 2 . 7 0 5

- 2 .9 62

- 2 .9 40

* i n di c at e s sig nifi c a n c e at th e 5 % l e v el .

5 % c ri ti c al v al u e s a r e - 2 .8 6 ( W ith o u t T r e n d)
-3 .4 1( W ith T r e n d) .

J Y - J a p a n e s e G o v e r n m e n t B o n d Y i eld , Y
- J a p a n e s e Y e n I n t e r e s t R at e S w ap R at e

S a m pl e B

V a ri ab l e W ith o u t T r e n d W ith T r e n d

J Y 2

J Y 3

J Y 4

J Y 5

J Y 7

J Y IO

- 2 .1 3 7

- 2 .2 9 7

- 2 .2 61

- 2 .1 90

- 2 .1 3 9

- 2 .2 1 9

- 2 . 3 5 3

-2 .6 4 5

-2 .8 66

-3 .0 2 8

-3 .3 1 9

- 3 .lラl

Y 2

Y 3

Y 4

Y 5

Y 7

Y I O

- 1 . 5 9 9

- I .6 4 7

-1 ,6 6 4

-1 .5 9 7

-I . 5 0 6

- 1 .3 9 6

-1 .8 79

- 1 .9 3 1

- 2 .0 3 9

- 2 . 13 5

- 2 . 5 19

- 2 .8 0 0

* i n di c a t e s s lg nifi c a n c e at th e 5 % l e v el .

5 % c ri ti c al v al u e s a r e - 2 .8 6( W ith o u t T r e n d)
-3 .4 1( W ith T r e n d) .

J Y - J a p a n e s e G o v e m m e n t B o n d Yi eld , Y
- J a p a n e s e Y e n l n t e r e st R a t

e S w a p R at e

-

1 4
-



T a bl e 2 .3 A D F T e s t S e ri e s w ith F i r s t D iff e r e n c e

S a m pl e A

V a ri abl e W ith o u t T r e n d W ith T r e n d

』J Y 2

A J Y 3

』J Y 4

』J Y 5

』J Y 7

』J Y 1 0

-3 0 .3 8 8 *

-3 1 .3 9 6
*

-3 2 .1 6 6
*

-3 2 .9 4 9
*

- 3 5 .2 4 8
*

-3 2 .8 78 *

-3 0 .3 3 6 *

-3 1 .3 7 4
*

- 3 2 . 1 4 7
*

-3 3 .0 0 2
*

- 3 5 . 66 7 *

-3 3 . 1 4 7 *

』y 2

』y 3

∠] y 4

』y 5

』y 7

』y l O

-3 1 .6 5 3 *

-3 2 .1 2 6 *

-3 3 .0 47 *

-3 3 .6 1 9 *

-3 4 .6 4 0 *

- 2 7 . 0 9 2 *

- 3 1 .5 3 5 *

- 3 2 .0 5 8
*

-3 2 .9 7 0 *

- 3 3 .5 5 3 *

-3 4 .83 l *

- 2 7 .33 5 *

* i n di c at e s s lg nifi c a n c e at th e 5 % l e v el .

5 % c riti c al v al u e s a r e -2 .8 6( W ith o u t T r e n d)
-3 .4 1( W ith T r e n d) .

J Y - J a p a n e s e G o v e m m e nt B o n d Y i eld , Y
= J a p a n e s e Y e n l n t e r e st R a t e S w a p R at e

S a m pl e B

V a ri a bl e W ith o u t T r e n d W ith T r e n d

』J Y 2

A J Y 3

』J Y 4

∠∃J Y 5

』J Y 7

』J Y I O

- 2 4 .09 8 *

- 2 4 .2 4 1
*

- 2 4 .7 9 7
*

- 2 5 .1 4 8 *

-3 3 .6 4 5
*

-3 2 .8 7 8 *

- 2 4 .1 4 5 *

- 2 4 . 5 13
*

-2 5 .1 5 3 *

- 2 5 . 4 4 2 *

_ 3 3 .8 39 *

- 3 2 .8 2 8
*

』y 2

』y 3

』y 4

』y 5

』y 7

』y l O

-2 4 .3 1 6
*

-2 3 .9 2 0 *

-3 0 .6 7 0 *

-3 1 . 5 96
*

-33 .3 7 4 *

1 3 3 . 0 3 7 *

ー 2 4 .3 7 2 *

- 2 4 .09 9 *

-3 1 .1 2 5 *

-3 2 ,0 43 *

-33 .63 9 *

-33 .0 8 7
*

* i n di c at e s s lg nifl C a n C e a t th e 5 % l e v el .

5 % c riti c al v al u e s a r e -2 .86( W itl1 0 u t T r e n d) -3 .4 1( W ith T r e n d) .

J Y - J a p a n e s e G o v e rn m e n t B o n d Y i eld , Y
- J ap a n e s e Y e n I n t e r e s t R at e S w ap R a t e

-

1 5
-



T a bl e 2 . 4 P P T e s t S e r i e s w it h Fi r s t I)iff e r e n c e

S a m pl e A

V a ri a bl e W ith o u t T r e n d W ith T r e n d

』J Y 2

』J Y 3

∠けy 4

』J Y 5

∠】J Y 7

∠]J Y 1 0

- 3 0 .4 1 2 *

- 3 1 . 4 2 1 *

-3 2 . 1 9 l *

-3 2 .9 75 *

-3 2 .2 7 6 *

-3 2 .9 0 4 *

-3 1 .4 2 4 *

-3 1 .4 2 4
*

-3 2 . 1 97 *

-3 2 _9 8 4 *

T3 5 . 2 80 *

-3 2 .9 5 1 *

』y 2

』y 3

』y 4

』y 5

』y 7

∠Iy 1 0

-3 l .6 7 8 *

-3 2 .1 5 2 *

-3 3 .0 7 3 *

-3 3 .6 4 6 *

-3 4 .6 6 7 *

-3 5 .5 1 6
*

-3 1 .6 8 4 *

-3 2 .1 59 *

-33 .08 2 *

-3 3 .6 5 4 *

-3 4 .6 73 *

- 3 5 . 51 9 *

* i n di c at e s si g nifi c a n c e at th e 5 % l e v el .

5 % c riti c al v al u e s a r e - 2 .8 6( W ith o ut T r e n d) -3 .41( W ith T r e n d) .

J Y - J a p a n e s e G o v e r n m e n t B o n d Yi eld , Y
- J ap a n e s e Y e n I nt e r e st R a t e S w ap R at e

S a m pl e B

V a ri abl e W ith o u t T r e n d W it h T r e n d

』J Y 2

』J Y 3

』J Y 4

』J Y 5

∠けy 7

』J Y I O

- 3 0 .0 2 6
*

- 3 0 .2 6 3 *

-3 1 .2 5 0 *

-3 2 .4 0 2 *

-33 .6 7 6 *

- 3 2 .9 0 8
*

-3 0 .0 2 9 *

-30 .2 7 l
*

-3 1 .2 5 7 *

1 3 2 .4 08
*

-3 3 .6 8 0
*

_ 3 2 .9 1 l *

』y 2

』y 3

』y 4

』y 5

∠1y 7

』y l O

- 2 8 .9 6 6 *

- 2 9 . 23 6 *

-3 0 .6 9 8 *

- 3 1 .6 2 4 *

-3 3 .40 5
*

-3 3 .0 9 7 *

- 2 8 .96 6
*

_ 2 9 .2 3 9 *

-3 0 .7 03 *

_3 1 .6 3 0 *

-33 .4 08 *

-33 _ 0 97 *

* i n di c at e s s l g nifl C a n C e a t th e 5 % l e v el .

5 % c riti c al v al u e s a r e -2 .8 6( W ith o u t T r e n d) -3 .4 1( W ith T r e n d) .

J Y - J a p a n e s e G o v e rn m e n t B o n d Y i eld , Y
- J a p a n e s e Y e n I n t e r e s t R at e S w a p R at e
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4 . 2 C oi n t eg r a ti o n T e s t

C oi n t e g r a ti o n t e st b y E n gl e/ G r a n g e r (1 9 8 7) ar e c o n d u c t e d ･ F o r th e c riti c al v al u e s , n u m b e r s

p r o vid ed b y M a c K i n n o n ( 1 9 9 1) a r e u s e d ･ T h e r e s ult s ar e sh o w n o n t h e T able 2 ･5 ･ I n S am pl e A ,

J ap an e s e Y e n I n t e r e s t R at e S w a p r at e s an d J ap an e s e G o v e mm e n t B o n d yi eld a r e i n t h e

r el atio n ship o f c oi n t e g r ati o n fr o m 2 y e a r th r o u gh 1 0 y e a r ･

O n th e o th e r h a nd , i n S am pl e B , J ap an e s e Y e n I nt e r e st R at e S w ap r at e s a r e
c oi nt e g r at e d

w it h J ap an e s e G o v e mm e n t B o n d fr o m 2 y e a r th r o u gh 4 y e a r ･ I n th e t e r m s
t ru ct u r e fr o m 5 y e a r

th 工O ug h 1 0 y e a r , n o c oi nt e g r ati o n r el ati o n s hip is fb u n d ･

T a b l e 2 . 5 C oi n t e g r a ti o n T e s t

S a m pl e A

V a ri abl e s T e st S t ati s ti
.
c s

J Y 2 - Y 2

J Y 3 - Y 3

J Y 4 - Y 4

J Y 5 1 Y 5

J Y 7 - Y 7

J Y I O - Y I O

- 3 .9 66 *

- 3 . 5 68 *

-3 .3 36
* *

-3 .3 1 7
*

-3 .6 6 2 *

- 5 .1 9 2 *

S a m p l e I∋

V a ri a bl e s T e st S t atis ti c s

J Y 2 - Y 2

J Y 3 - Y 3

J Y 4 - Y 4

J Y 5 - Y 5

J Y 7 - Y 7

J Y I O - Y 1 0

-4 . 1 8 7 *

-4 ,0 9 2 *

-4 .2 4 2 *

-2 , 2 5 4

-2 . 4 0 0

- 2 .7 2 6

C ri ti c al v al u e i s -3 .3 3 8(5 % ) ,
-3 .0 4 6(1 0 % ) fr o m M a c Ki n n o n(1 9 9 1) I

*
,

* * i n di c at e s s ig nifi c a n t at t h e 5 % a n d lO % l e v el r e s p e c ti v ely ･

J Y - J a p an e s e G o v e r n m e n t B o n d Y i eld

Y - J a p a n e s e Y e n I n t e r e st R at e S w a p R a t e

N e x t
,
dy n am i c O L S b y St o c k/ W at s o n ( 1 9 93) ar e u s e d t o c h e ck if P i n dic at e d i n th e

- 1 7
-



eq u ati o n (2 . 1) i s o n e . T h e re s u lt s a r e sh o Ⅵ m o n t h e t abl e 2 ･ 6 ･ I n S am pl e A , β - 1 c a n
'

t b e

r ej e ct e d f r o m 2 y e a r t h r o u g h 7 y e a r , w hi ch m e an s th at a 1 % i n c r e a s e i n J ap an e s e G o v e r n m e n
t

B o n d yi eld l e a d t o a 1 % i n c r e a s e i n J ap an e s e Y e n I nt e r e s t R at e s w a p r a te ･ I n 1 0 y e a r P is

o .95 2 , w hi ch m e a n s th at a 1 % i n c r e a s e i n J ap an e s e G o v e r n m e n t B o n d yi eld s l e ad t o a l e s s

t h an 1 % in c r e a s e ( 0 . 95 2) i n J ap a n e s e Y e n I n te r e st R at e s w a p r at e ･

o n th e o th e r h a n d , i n S am pl e B P is l a r g e r t h an o n e fr o m 2 y e ar th r o u gh 1 0 y e a r , w hi c h

m e a n s t h at a 1 % i n c r e a s e i n J ap a n e s e G o v e m e n t B o n d yield s l e ad t o a m o r e th a n
1 %

i n c r e a s e i n J a p a n e s e Y e n l nt
e r e st R at e s w a p r at e ･

T a ble 2 . 6 T e s t o n th e C oin t e g r a ti n g V e ct o r

S a m pl e A

V a ri abl e s B M o difi e d S E T e st S t ati sti c s

J Y 2 - Y 2

J Y 3 - Y 3

J Y 4 - Y 4

J Y 5 - Y 5

J Y 7 - Y 7

J Y I O - Y 1 0

1 .0 2 6 0 .0 2 1

I .05 5 0 .03 2

1 .06 7 0 .0 3 5

I .0 4 6 0 .03 0

0 .9 83 0 .0 1 6

0 .9 5 2 0 .0 13

i . 23 5
*

I .7 3 2
*

I .90 1
*

1 .5 4 6
*

1 .0 96
*

3 .6 9 2

S a m pl e B

V a ri abl e s a M o difi e d S E T e st S t a ti sti c s

J Y 2 - Y 2

J Y 3 - Y 3

J Y 4 - Y 4

J Y 5 - Y 5

J Y 7 - Y 7

J Y I O - Y I O

1 .1 4 6 0 .0 69

I .1 8 8 0 .0 40

I .2 1 5 0 .0 7 7

1 .
2 43 0 .08 2

1 .28 1 0 .I O フ

1 .3 86 0 .1 5 5

2 . 1 2 3

2 . 2 2 4

2 .7 9 2

2 .98 3

2 . 6 3 3

2 .4 98

D y n a m i c O L S b y St c o k/ W at s o n(1 9 9 3) i s u s e d t o t e st i叩 is o ll e ･

* i n di c at e s t e st st ati sti c s i s s m all e r th a n 5 % c riti c al v al u e(1 .9 6) a n d β- 1

c a n
'

t b e r ej e ct e d .

J Y - J a p a n e s e G o v e m m e n t B o n d Y i eld

Y - J a p a n e s e Y e n I nt e r e st R at e S w a p R a t e

4 . 3 G r a n g e r C a u s a liO ) T e s t

- 1 8 -



G r a n g e r c a u s alit y t e st i s c o n d u c t e d b y u s i n g th e m
et h o d d e v el o p e d b y T o d a/ Y am am o t o

(19 9 5) . T h e r e s ult s a r e sh o wn o n th e T able 2 ･7 an d 2 ･ 8 ･ I n S am pl e A e x c e pt fo r 5 y e a r ,

J ap an e s e Y e n I n t e r e st R at
e s w a p r at e an d J a p an e s e G o v e mm e n t B o n d yi eld a ffe ct e d m u t u ally ･

I n 5 y e ar th e c a u s alit y fr o m J ap an e s e Y e n I nt e r e st R at e s w a p r at e t o J a p an e s e G o v e mm e n t

B o n d yield is n
'

t o b s e r v e d ･

T a bl e 2 . 7 G r a n g e r C a u s a lit y
- S a m pl e A

F r o m J Y o n Y

V a ri abl e s L a g T e s t S t a tisti c s

J Y 2 → Y 2

J Y 3 → Y 3

J Y 4 → Y 4

J Y 5 一 斗 Y 5

J Y 7 → Y 7

J Y I O → Y I O

1 3

7

‖

4

9

ー0

2 .1 7 3
*

2
.
4 6 3
*

2 .2 0 2 *

2
.6 80
*

3 .6 84
*

1 .9 6 4
*

F r o m Y o n J Y

V aI
･

i abl e s T e st S t a ti sti c s

Y 2 ー J Y 2

Y 3 → J Y 3

Y 4 → J Y 4

Y 5 → J Y 5

Y 7 → J Y 7

Y 1 0 → J Y I O

7

l l

4

9

1 0

l .8 68
*

2 .2 7 0 *

2 .0 4 8 *

1 .5 6 6

2 .3 6 5 *

2 .03 5 *

*
i ndi c a t e s s lg nifi c a nt at th e 5 % l e v el .

O rig i n al l ag l S Cll O S e n b y A王C st a n d a rd ･

T h e m e th o d b y T o d a / Y alll a m Ot O(1 99 5) is u s e d .

J Y - J a p a n e s e G o v e rn m e n t B o n d Yi eld , Y
- J a p a n e s e Y e n I n t e r e s

t R a t e S w a p R at e

I n S am pl e B e x c e pt fo r 1 0 y e a r , J ap an e s e Y e n I nt e r e st R at e s w ap r a t e an d J ap an e s e

G o v e r r m e n t B o n d yi eld a ff e ct e d m u t u ally . I n 1 0 y e a r n o c a u s ality is f o u n d b et w e e n J ap an e s e

Y e n I nt e r e st R at e s w ap r at e an d J ap an e s e G o v e r n m e n t B o n d yield ･

A s fb∫ th e c o m p a ri s o n of c a u s ality i m p a cts m ad e b et w e e n S a m pl e A a n d S a m ple B , i n

S am ple A J ap an e s e G o v e r r m e n t B o n d yi eld is st r o n g e r th an J ap a n e s e Y e n l nt e r e s t R a
t e S w ap

r at e
,
b u t i n S am pl e B J ap an e s e Y e n I nt e r e s t R at e s w ap r at e i s str o n g e r th an J ap an e s e

-

1 9
-



G o v e m m e n t B o n d yi eld .

F r o m J Y o n Y

T a bl e 2 .1 0 G r a n g e r C a u s alit y
- S a m pl e B

V a ri abl e s L a g T e st S t a ti sti c s

J Y 2 → Y 2

J Y 3 → Y 3

J Y 4 → Y 4

J Y 5 → Y 5

J Y 7 → Y 7

J Y I O → Y 1 0

2 .28 2 *

3 .66 4
*

5 .70 4 *

7 .2 9 7
*

4 .7 0 4 *

I .1 8 8

F r o m Y o n J Y

V a ri abl e s L a g T e s t S t ati sti c s

Y 2 → J Y 2

Y 3 → J Y 3

Y 4 → J Y 4

Y 5 ー J Y 5

Y 7 → J Y 7

Y I O → J Y I O

1 2

l l

9

5

7

1 0

2 .9 2 0 *

3 .9 7 1 *

5 .8 0 4 *

7 .3 7 9 *

5 .5 6 0 *

I .5 66

* i n di c at e s s ig nifi c a n t a t th e 5 % l e v el ･

O rigi n al l a g i s ch o s e n b y A IC s t a n d a rd ･

T h e m et h o d b y T o d a M a m a m ot o(1 99 5) i s u s e d .

J Y - J ap a n e s e G o v e m m e nt B o n d Y i eld , Y
- J a p a n e s e Y e n l n t e r e st R a t e S w a p R at e

5 . C o n cl u di n g R e m a r k s

I n th is c h apt e r , fi r s t E n gl e/ G r an g e r c oi nt e g r a ti o n t e s t i s u s e d if J ap an e s e Y e n I n t e r e st R at e

S w a p r at e s a r e i n t h e l o n g ru n e q u ilib ri u m w ith J ap a n e s e G o v e r n m e n t B o n d yi eld s i n th e

c o r r e sp o n din g t e r m . N e x t
,
c oi n e g r ati o n v e ct o r ( 1 , - i) is c h e ck e d if a ri s e o r a d e cli n e i n

J ap an e s e G o v e rr m e n t B o n d yi eld is a s s o ci at e d w it h a ri s e o r a d e clin e i n t h e s w ap sp r e ad ･

F i n ally G r an g e r c a u s ali ty t e st s ar e c o n d u c t e d t o ch e c k w h eth e r J ap an e s e Y e n I nt e r e st R at e

S w ap r at e ( y ,) affTe c t s J ap an e s e G o v e r n m e n t B o n d yi eld s ( jy ,) o r jy , aff e cts y I O r y ( an d

jy ( afFe ct m u t u ally .

F i r s t th e r e s u lts o f c oi nt e g r ati o n t e st a r e s u m m a ri z e d . I n S a m ple A , J ap a n e s e Y e n I nt e r e st

- 2 0 -



R at e S w a p r at e s a r e i n th e l o n g ru n e q u ilib ri u m w ith J ap an e s e G o v e r n m e n
t B o n d yield i n th e

st ru c t u r e f r o m 2 y e ar t h r o u gh 1 0 y e a r ･ O n t h e o th e r h an d , i n S am pl e B , J
ap an e s e Y e n I nt e r e st

R at e S w a p r a te s ar e i n th e l o n g ru n e q uilib ri u m w ith
J ap an e s e G o v e mm e n t B o n d yield o nl y in

t h e st ru ct u r e fr o m 2 y e ar t h r o u gh 4 y e a r ･ T h u s it
'

s c o n sid e r e d th at m a rk e t s e g m e n t ati o n i n th e

st ru ct u r e f r o m 5 y e a r t h r o u g h 1 0 y e ar b et w e e n J ap an e s e G o v e mm e n t B o n d an d J ap an e s e Y e n

l n t e r e st R at e S w ap b e c a m e 叩p ar e n t i n s a m pl e B ･

N e x t
,
th e r e s ults o f c oi n t e g r ati o n v e c t o r t e st s a r e s u m m a ri z e d . I n S a m pl e A , a 1 % i n c r e a s e

( a d e c r e a s e) i n J a p a n e s e G o v e m m e n t B o n d yield l e a d t o a 1 % i n c r e a s e ( d e c r e a s e) i n J a p a n e s e

Y e n I nt e r e st R at e s w a p r at e i n th e st ru c t u r e of 2 y e a r , 3 y e a r , 4 y e a r , 5 y e ar ,
a n d 7 y e a r ･ A l %

i n c r e a s e i n J a p a n e s e G o v e r n m e n t B o n d yi eld l e a d t o a l e s s t h an 1 % i n c r e a s e i n J ap an e s e Y e n

I nt e r e st R at e s w ap r at e i n 1 0 y e a r . I n o th e r w o r d s , a ri s e ( a d e clin e) in J a p an e s e G o v e mm e n t

B o n d yield is a s s o ci at e d w ith a d e cli n e (a ri s e) i n th e s w 叩 S p r e a d i n 1 0 y e a r ･

O n th e o th e r h a n d , i n S a m pl e B , a 1 % i n c r e a s e i n J ap a n e s e G o v e m m
e n t B o n d yi eld s le ad

t o a m o r e th an 1 % i n c r e a s e i n J a p a n e s e Y e n I nt e r e st R at e s w ap r at e i n t h e st r u ct u r e o f 2 y e a r ,

3 y e a r, 4 y e a r , 5 y e a r , 7 y e a r a n d 1 0 y e a r
･ I n o th e r w o rd s , a ri s e ( a d e cli n e) i n J a p a n e s e

G o v e Ⅲ 皿 e nt B o n d yi eld i s a s s o ci at e d w it h a ri s e ( a d e cli n e) in th e s w ap sp r e a d ･

Fi n ally th e r e s ult s of G r a n g e r c a u s alit y t e s ts a r e s um m ar i z e d ･ I n S am pl e A e x c e pt fo r 5 y e a r ,

J ap an e s e Y e n I nt e r e st R at e s w ap r a
t e a n d J ap a n e s e G o v e mm e n t B o n d yi eld aff e ct e d m u t u a11y ･

I n 5 y e a r t h e c a u s alit y fr o m J ap an e s e Y e n I n t e r e st R at e s w ap r ate t o J
a p an e s e G o v e mm e n t

B o n d yield is n
'

t o b s e Ⅳ e d .

I n S am ple B e x c ept fo r 1 0 y e a r , J a p an e s e Y e n I n
t e r e s t R at e s w a p r a t e a n d J ap a n e s e

G o v e mm e nt B o n d yi eld a ff e ct ed m u t u a11y ･ I n 1 0 y e a r n o c a u s ality is fo u n d b et w e e n J ap an e s e

Y e n I nt e r e st R at e s w a p r at e a n d J ap an e s e G o v e mm e n t B o n d yi eld ･

A s fわr th e c o m p a ri s o n of c a u s ality I m p a c ts m a d e b et w e e n S a m pl e A a n d S a m pl e B , i n

S am ple A J ap an e s e G o v e mm e n t B o n d yi eld is str o n g e r th an J ap an e s e Y e n I nt e r e st R at e s w ap

r at e , b ut i n S am ple B J ap an e s e Y e n I nt e r e st R at e s w ap r at e i s st r o n g e r th an J ap an e s e

G o v e mm e n t B o n d yield ･ T h u s it
'

s c o n sid e r ed th at i n S am pl e A J ap an e s e G o v e mm e n t B o n d

m a rk et p o s sibly l e a d int e r e st r at e s w ap m a r k et , b u t i n s am pl e B int e r e s t r at e s w ap m a rk et l e ad

J ap an e s e G o v e r r m e n t B o n d m a r k et ･

T h e re s e e m s t o b e t w o f a ct o r s t o s u p p o rt th e p h e n o m e n o n th at m a r k et s e g m e n t ati o n w a s

o b s e rv e d an d i n t e r e s t r at e s w ap m a rk et le ad J ap an e s e G o v e r n m e n t B o n d m a rk et i n S am pl e B
-

-
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(1) J ap an e s e b a n k s a c ti v at e d r e c ei v i n g i n s w ap t o i n c r e a s e p r o flt
9
, (2) In th e p h a s e o f i n t e re st

r ate i n c r e a s e , J ap an e s e b an k s t e n d e d t o u n w i n d th e r e c ei v e p o siti o n of i nt e r e s t r at e s w ap s i n

th e q ui c k e r ti m l n g t h a n b efわr e F e b r u a r y 1 9 9 9 ･

A s f o r th e r e m ai ni n g t o pic s , ( 1) A n aly zi n g th e t e rm st ru c t u r e o f s w ap sp r e ad s , ( 2)

A n aly z ln g th e d et e m i n a n ts o f s w a p s p r e a d s b y u s l n g S u ch d at a a s T E D sp r e a d s , yi eld sp r e ad s

an d c o rp o r at e b o n d sp r e a d s
- th e s e t w o p o l n t S a r e p oi n t e d o u t ･

9
T h e e x t e n si o n o f a b olis hi n g m a c r o h e d g e a c c o u n ti n g f o r an o th e r y e ar p r o m ot e d r e c e lV l n g a Cti v it y ･ It w a s

a b olis h e d o n M a r c h 3 1
,
2 0 0 3 .

-
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C h a p t e r 3

D et e r m i n a n t s o f J a p a n e s e I n t e r e st R a t e S w a p S p r e a d s
*

1 . I n t r o d u c ti o n

An i nte r e s t r at e s w ap IS an a g r e e m e n t b et w e e n t w o p ar ti e s t o e x c h an g e c a sh fl o w s i n th e

fu t u r e . I n a ty pi c al a g r e e m e n t , t w o c o u n t e rp a rti e s e x c h a n g e s tr e am s o f fl X e d a n d n o ati n g

int e r e st r at e p ay m e n t s ･ T h u s fi x ed i nt e r e s t r at e p a y m e n t c an b e t r an sf o r m e d i nt o fl o ati n g

p ay m e n t an d vi c e v e r s a ･ T h e am o un t o f e a c h fl o atl n g r a te P ay m e nt i s b a s e d o n a v a ri
abl e r at e

b a s e th at h a s b e e n m u t u ally ag r e e d u p o n b y b oth c o u n t e rp a rti e s ･ F o r e x a m ple , th e n o atl n g r at e

p ay m e n ts c o uld b e b a s ed o n t h e 6 m o n th LI B O R ( L o n d o n I nt e rb an k O ff e r e d R at e) ･

D iffe r e n c e s b et w e e n s w ap r at e an d g o v e rn m e n t b o n d yi eld s of th e s am e m at u rity a r e

r ef e r r e d t o a s s w a p s p r e a d s ･ If th e s w ap an d g o v e r r - e n t b o n d m a rk e t s a r e p ri c e d effi ci e n tly ,

s w ap s p r e a d s m a y r e v e al s o m e thi n g ab o u t th e p e r c ep ti o n O f t h e sy st e m i c ri sk of th e b a n kin g

s e ct o r . T h e m ar k et f o r i nt er e s t r a t e s w ap s h a s g r o wn e x p o n e n ti ally i n th e 1 9 9 0
'

s ･ A c c o r di n g t o

a s u rv e y by B IS ( B a n k fo r I nt e m ati o n al S ettl e m e n t s) , th e n o ti o n al o u t st an di n g v ol u m e o f

tr an s a cti o n s of y e n i n te r e st r at e d e ri v ati v e s am o u n t e d t o 1 5 ,27 0 billi o n s o f U S d o11 a r s
l

･

I n J ap an b ef o r e 1 9 9 7 d e fa ults b y l a rg e c o m p a n i e s w e r e r a r e ･ B u t a R e r 1 9 9 7
,
d efa ult s of

Y a m ai c hi S e c u riti e s
,
o n e of th e f o u r l a r g e s t s e c u riti e s fir m s i n J ap a n , th e L o n g T e r m C r e dit

B an k of J ap an an d th e N ip p o n C r e dit B a n k of J ap an , t w o o f th e th r e e l o n g t e rm l e n di n g

i n stit u ti o n s i n J ap an s h o w t h at d efa ult s o f l a rg e c o m p an i e s a r e n o t r a r
e an y m o r e ･

A s fわr th e a n aly sis of t h e in t e r e s t r at e s w 叩 Sp r e a d i n U S d ol 血 m ark ets , p r e vi o u s s 山die s

'

T h is ch apt e r is b a s e d o n It o (2 0 0 5 b) .
1
s t atisti c s a r e cit e d fr o m O T C D e ri v ativ e s M ar k e t A ctiv i ty i n t h e flr St h alf o f 2 0 0 3 ･ A t th e e n d o f J u n e

1 9 9 8 , t h e n otio n al o u ts t a n di n g v ol u m e o f tr a n s a c ti o n s o f y e n in t e r e st r at e d e ri v ati v e s w a s 7 ,1 6 4 billi o n s

o f U S d oll ar s .

-
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s u ch a s D u ffi e/ H u an g (1 9 9 6) , B r o w n 朋 a rl o w / S m it h ( 1 9 9 4) , C o s si n n i r o tt e ( 1 9 9 7) ,

L a n g/L it z e n b e rg e r/L i u (1 9 98) , L ek k o s/ M il a s ( 2 0 0 1) , M int o n (1 9 9 7) , S u n/ S un d a r e s a n / W a n g

(1 9 93) a r e cit e d . O n th e o th e r h a n d , p r e vi o u s s t u die s an aly zi n g t h e J ap an e s e y e n i nt e r e st r at e

s w a p ar e v e ry li m ite d t o s u ch a s H am a n o ( 1 9 9 7) , an d E o n /S u b rah m an y am / U n o (2 0 00) I

H a m an o ( 1 9 9 7) fo c u s e s n o t o n c r e dit ri sk , b ut o n m a r k et fa ct o r s s u c h a s T E D sp r e ad a n d

fi n d s th at s w ap s p r e ad s r e fl e ct T E D s pr e ad an d lo n g e r t e rm s w ap sp r e a d s ar e l e s s i n fl u e n c
e d

by T E D sp r e a d . O n th e ot h e r h an d
,
E o m /S u b r ah m an y a m N n o (2 0 0 0) fo c u s e s o n th e c r e dit

ri sk an d c o n cl u d e s t h at y e n s w ap s p r e a d is s ig nific an tly r el at e d t o p r o x i e s f o r th e l o n g t e r m

c r e dit ri sk f a ct o r .

T h e p u rp o s e o f this ch a pt e r i s t o i n v e stig at e th e eff e ct s o f T E D sp r e a d an d d e f a ult ri s k o n

th e s w ap sp r e ad s . T his c h apt e r c o v e r s th e s am pl e p e ri o d s o f al m o st 1 0 y e a r s fr o m J an u a ry

19 9 4 . A ft e r th e B a n k o f J a p an i nt r o d u c e d z e r o i nt e r e st r at e p oli cy in F e b ru a ry 1 9 9 9 , i n t e r e s t

r a te s m a r k et i s c o n sid e r e d t o b e s tr u ct u r ally ch an g e d si n c e th e r e i s a littl e r o o m f o r t h e B O J t o

c h a n g e th e u n c oll ate r aliz e d o v e m ight c all r at e a s b efわr e . E sp e ci ally a 鮎 r th e B O J int r o d u c e d

q u an tit ati v e e a s l n g i n M a r c h 2 0 0 1 , s w ap sp r
e ad s of 7 y e a r a n d 1 0 y e ar s o m eti m e s b e c am e

n e g ati v e
2

･

I n this ch apt e r th e e ntir e s am pl e p e ri o d is di v id e d i n h alf at th e ti m e w h e n th e B O J

i nt r o d u c e d z e r o i nt e r e st r at e p olic y l n F e b ru a r y 1 9 9 9 L T h u s it
'

s p o s sibl e t o kn o w t h e

ch a r a ct e ri sti c s o f s w 叩 S p r e a d s m o v e m e nt i n b oth s a m ple p e ri o d s ･

T b e r e m ai n d e r o f t his c h ap t e r i s a s fbll o w s ･ S e cti o n 2 dis c u s s e s t h e d et e - i n a n t s o f s w a p

sp r e a d ･ S e c ti o n 3 d e s c rib e s th e d at a a n d p r o vi d e s s u m m a ry st ati stic s I S e cti o n 4 dis c u s s e s th e

f r am e w o rk o f th e an aly sis ･ S e cti o n 5 p r e s e n t s th e r e s u lts ･ S e cti o n 6 c o n cl u d e s ･

2 . I) et e r m i n a n ts o f S w a p S p r e a d

2 .1 T E D Sp r e a d

H e r e th e di ff e r e n c e b et w e e n L IB O R ( L o n d o n l nt e rb an k O ffe r e d R at e) an d sh o r トt e r m

g o v e rn m e n t bill is d e fl n e d a s T E D sp r e ad ･ S w ap r at e an d T E D sp r e ad a r e i n th e r el ati o n ship

a s d e s c rib e d i n t h e e q u a ti o n (3 . 1) ･

2
st a rt in g i n M a r c h 2 1 ,2 0 0 1 , th e B O J c h a n g e d t h eir o p e r ati n g t a rg e t fr o m u n s e c u r e d u n

c o ll at e r ali z e d

o v e m ig ht c all r at e t o c u 汀 e n t a c c o u n t b al a n c e h eld b y 血 a n ci al i n stit u ti o n s w it h t h e i n t r o d u cti o n o f

q u a n tit ati v e e a s l n g .
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fl .

E(f 2)

(1 + R l)
I

(1 + R 2)
2
+ - ･ +

E(f n) C C

(I + R n)
n

(1 + R l)
'

(l + R 2)
2
+ ･

･ ･ +

(1 + R n)
a

(3 . 1)

E( ) is an o p e r a t o r i n di c ati n g e x p e c t ati o n , f n i s a fl o atin g r at e , R n i s a sp ot r at e o f

g o v e mm e nt b o n d , C i s a fix e d r at e d

I n th e e q u ati o n ( 3 . 1) , n o ati n g r at e an d fi x e d r at e a r e s w a p p e d o n th e c o n ditio n th at th e r e i s

n o c r e dit ri sk i n s w ap tr a n s a cti o n ･ P r e s e nt v al u e s o f b o th fl o ati n g r at e an d fix e d r at e g et e q u al ･

H e re e x c h an g e o f c a s h fl o w s is p r e s u p p o s e d t o h ap p e n o n
c e a y e a r ･

I n th e c a s e o f s w a p t r a n s a c ti o n , n o atl n g r at e i s L IB O R w hi c h is u s u ally hi gh e r th an

s h o rt -t e r m g o v e r n m e n t bill , r e s ulti n g in hig h e r fi x e d r at e ･ T h e e q u a ti o n (3 ･ 1) is r e d e fl n e d a s

th e e q u ati o n (3 ･2) ･

f l + T E D - .

E (f 2 + T E D 2)

(1 + R .) (1 + R 2)
2
+ - I +

E(f n + T E D n) C + S S C + S S C + S S

(I + R n)
n

(1 + R l)
I

(1 + R 2)
2

T E D
n
i s T E D s p r e a d , S S is s w a p s p r e a d ･

+ - I +

(1 + R n)
n

(3 . 2)

E q u ati o n (3 .2) c an b e r e w ritt e n i nt o e q u ati o n (3 13) t o sh o w t h at s w ap sp r e ad is a w eight e d

a v e r ag e of p r e s e n t a n d fu t u r e T E D sp r
e a d s ･

T E D
I
E( T E D 2)

(1 + R l)
I

(l + R 2)
2
+ - ･ +

E( T E D n) 叩 ′
1

(1 + R n)
n

) )

＼

(1 + R l)
I

(1 + R 2)
2

(3 .3)

H am an o (1 9 9 7) , M i nt o n (19 9 7) , B r o w n m a rl o w / S m ith (1 9 9 4) , E o m /S u b r ah m an y a m I U n o

(2 0 00) , L e kk o s/ M il a s (2 00 1) ch e ck e d t h e in fl u e n c e of T E D o n s w ap sp r e ad ･ H am an o ( 1 9 9 7)

fo un d th at J ap a n e s e y e n s w ap s p r e a d s a r e i n fl u e n c e d b y T E D an d th ei r i n n
u e n c e s g et w e ak e r

a s th e m at u ritie s o f sp r e ad g et l o n g e r fr o m 1 9 9 2 th r o u gh 1 9 96 ･ O n th e o th e r h an d , E o m /
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S u b r a lm an y a m J U n o (2 0 0 0) fo u n d th at th e i n fl u e n c e s of T E D o n J a p an e s e s w ap sp r e ad s g e t

st r o n g e r a s th e m at u ri ti e s o f sp r e ad g et lo n g e r fr o m 1 9 9 0 th r o u g h 1 9 9 6 ･

2 . 2 D ef a ult R is k

A c c o rdin g t o M i n t o n (1 9 9 7) , B r o w n r H ar l o w/ S m ith ( 1 9 9 4) , E o m / S u b r ah m an y a n m n o

(20 0 0) , L e kk o s/ M il a s ( 2 0 0 1) , th e d efa u lt ri sk in s w ap s c an b e p r o xi e d w ith th e i nf o rm ati o n

fr o m t h e c o r p o r a t e b o n d m a rk et ･ An y s u c h p r o x y lS i m p e rfe ct a s m e n ti o n e d i n th e p r e vi o u s

st u die s b e c a u s e th e c h a r a ct e ri stic s o f th e s w ap a n d c o rp o r at e b o n d a r e n o t t ot ally c o m p a r ab le ･

N e v e rth el e s s , s i n c e s w ap d efa ult sp r e a d s a r e u n ob s e r v able , th e diffe r e n c e b et w e e n th e yield

o n a p o rtf oli o of c o rp o r a t e b o n d s an d th e yield o n a n e q ui v al e n t g o v e rn m e n t b o n d c an b e u s e
d

a s a p r o x y fo r t h e d e f a ult p r e m i u m .

L o n g st aff!S c h w a rt z (19 95) fo u n d th at c o rp o r a t e b o n d s p r e ad s a r e n e g ati v ely c o rr el at e d

w it h th e sl o p e of t h e t e r m s t ru ct u r e w it h th e d e v el op m e nt o f a t w o
-f a c t o r m o d el fo r c o rp o r at e

b o n d sp r e ad s ･ T h e s l g nific a n t i n fl u e n c e o f th e sl o p e o n th e s w ap s p r e a d is al s o ch e ck e d si n c e

d ef a ult ri sk o f s w ap c a n b e p r o xi e d b y c orp o r at e b o n d ･ E o m / S u b r al - an y a m / U n o ( 2 0 0 0)

fo u n d th at s w ap s p r e a d s a r e n e g ativ ely r el at e d t o t h e sl o p e of th e t e r m st ru c t u r e ･

3 . D a t a

3 .1 J a p a n es e Y e n S w a p Sp r e a
d s

J ap an e s e y e n i n t e r e s t s w
a p r at e m i n u s J a p a n e s e g o v e mm e n t b o n d yi eld is d e fi n e d a s s w a p

sp re ad ･ A s f o r J ap an e s e g o v e r r m e n t b o n d yield , p ar r at e s o f J ap an e s e G o v e rn m
e n t B o n d a r e

u s ed
3

･ T h e s e p a r r at e s fわr t h e m a 山ritie s of 2 y e a r , 3 y e a r , 4 y
e a r , 5 y e a r , 7 y e a r a n d 1 0 y e a r a r e

c al c ul ate d b y c u bi c s pli n e a s m e n ti o n e d i n M c C u ll o ch ( 1 9 75) ･ J ap a n e s e G o v e m m e n t B o n d

d at a of 1 0 y e a r a n d 2 0 y e a r a r e u s e d fr o m J a n u a ry , 1 9 9 4 th r o u g h J uly '2 0 03
4

･ T h e m o n thly

a v e r a g e s a r e c al c ul at e d f r o m d aily d at a ･

A s f o r th e J ap a n e s e i nt e r e s t r at e s w ap m a rk et , r at e s of 2 y e a r , 3 y e a r , 4 y e a r , 5 y e a r , 7 y e a r

an d 10 y e a r a s o f 3 p m at T o k y o ti m e a r e u s e d o n a d aily b a si s 丘o m J an u a ry 4 , 1 9 9 4 th r o u g h

J u ly 3 0 ,2 0 03 ･ T h e m o n thly a v e r ag e s a r e c al c ul a te d fr o m d aily d at a ･

3
J a p a n e s e G o v e m m e n t B o n d s a r e t r a d e d o n a si m pl e yi eld b a 5is ･ P a r r a

士e s a r e c o m p o u n d e d y ield ･

4
B y th e e n d o f N o v e m b e r in 1 9 9 8 , J G B cl o s ln g p rl C e S lis t e d o n th e T o k y o S t o c k E x c h a n g e a r e u s ed ･ A 免e r

D e c e m b e r i n 1 9 9 8 , J G B cl o s l n g P r i c e s P r o vid e d by a m aj o r S e c u rit y h o u s e i s u tili z e d ･

- 2 6 -



3 .
2 D et e r m i n a n t s of th e S w a p Sp r e a d

A s fo r th e T E D sp r e a d , m o n thly a v e r a g e d 6 m o n th L IB O R m in u s 6 m o n
t h T B ( T r e a s u r y

Bill) Y T M o n a d ay of a u cti o n a re u s e d
5

. A s f o r t h e d e f a ult ri sk ( C B S) , m o n thly a v e r ag e d

c o rp o r at e b o n d s (1 2 y e a r s) m i n u s 1 2 y e ar J ap a n e s e G o v e mm e n t b o n d yi eld a r e u s e d
6

･ A s f o r

t h e sl o p e (S L O P E) , c o r r e sp o n di n g m a t u rit y of m o n t hly a v e r ag ed s w a p r a t e s mi n u s 6 m o n th

T B yield s a r e u s e d .

3 . 3 S a m p l e P e ri o d

T b e w h ol e s a m pl e i s divid e d i nt o t w o s u b p e ri o d s . T b e 丘rst s u b p e ri o d , n a m ed S a m ple A , i s

斤o m J a n u a ry ,1 9 9 4 th r o u g h J a n u a ry ,19 9 9 . S a m pl e A c o v e r s th e p e ri o d j u st b efわr e th e

i ntr o d u cti o n of z e r o i nt e r e s t r at e p oli cy . T h e s e c o n d s u b p e ri o d , n a m e d S a m pl e B , i s 丘o m

F e b m a ry 1 9 9 9 t h r o u g h J uly ,2 0 03 . S a m pl e B c o v e r s t h e p e ri o d of z e r o i n t e r e st r at e p olic y a n d

q u a n tit ati v e e a s l n g .

3 . 4 S u m m a ry St a ti sti c s

T abl e 3 . I p r o vid e s th e s am pl e st atistic s o f s w ap sp r e ad s , T E D s p r e a d ( T E D) , c o rp o r at e

b o n d sp r e ad ( C B S) a n d sl o p e ( S L O P E) i n s a m pl e pe ri o d A I T abl e 3 ･2 p r o vid e s s w a p s p r e a d s ,

T E D sp r e ad , c o 叩 O r at e b o n d sp r e ad a n d sl o p e i n s a m pl e p e ri o d B ･

5
s i n c e L I B O R i s 3 6 0 d a y b a sis , L I B O R i s tr a n sf o r m e d i n t o 3 6 5 d a y b a sis .
6

c o 叩O r at e b o n d s w ith m at u ritie s o f 1 2 y e ar ar e c h o s e n 缶
･

o m all r atin g s b y J S D A (J a p a n e s e S e c u riti e s

D e al e rs A s s o ci ati o 叶

- 2 7 -



T a bl e 3 . 1 S u m m a r y S t atisti c s o f D at a i n S a m p l e A

v a ri able M e a n St a n d a rd D e vi ati o n K urt o sis S k e w n e s s

S Y 2 0 .2 1 3

S Y 3 0 .2 7 8

S Y 4 0 .2 7 9

S Y 5 0 .2 5 2

S Y 7 0 .2 0 6

S Y I O 0 .2 1 8

T E D 0 .1 6 9

C B S 0 .5 1 9

S L O P E 2 0 .3 63

S L O P E 3 0 .6 6 I

S L O P E 4 0 . 9 8 7

S L O P E 5 1 .2 8 0

S L O P E 7 1 .7 4 2

S L O P E I O 2
.0 3 7

0 .0 82

0 .1 14

0 . 1 14

0 .1 0 7

0 .0 63

0 .0 7 7

0 .1 0 9

0 .2 6 2

0 .2 1 5

0 .2 9 6

0 .3 7 5

0 .4 3 8

0 .5 3 8

0 ,5 3 6

- 0 .3 3 1

0 .4 2 4

2
.3 7 4

2 . 74 9

0 .9 1 0

- 0 .0 3 3

2 .4 4 6

0 .1 72

-0 .7 9 0

-0 .8 6 8

-1 .0 6 0

- 1 .0 9 0

- 0 .8 9 0

- 0 .4 6 8

0
.1 8 7

0 .6 7 5

1 .2 9 9

1 .4 5 2

0 .53 5

0 .53 3

0 .0 4 3

1 .1 0 9

0 .3 5 3

0 .3 0 3

0 .0 5 8

- 0 .2 0 1

- 0 .4 3 3

-0 .5 7 7

M o nt hly d at a fr o m J a n u ar y , 1 9 9 4 th r o u gh J a n u ary , 1 99 9 ･

S Y ≡ J ap a n e s e Y e n S w a p S p r e ad ( Irlt e r e St R at e S w ap r at e
-

J ap a n es e G o v e r n m e n t B o n d)

T E D - T E D S p r e a d ( 6 M L I B O R
- 6 M T B)

c B S = C o 叩 O r at e B o n d S p r e a d ( 12 Y e a r C o 叩 O r at e B o n d
-

1 2 Y e ar J ap a n e s e G o v e m m e n t B o n d)

S L O P E 2 = 2 y e a r s w ap r at e
-

6 M T B

S L O P E 3 = 3 y e ar s w a p r at e
- 6 M T B

S L O P E 4 = 4 y e ar s w ap r at e
- 6 M T B

S L O P E 5 - 5 y e ar s w ap r at e
-

6 M T B

S L O P E 7 - 7 y e ar s w a p r at e
- 6 M T B

S L O P E I O - 1 0 y e a r s w ap r at e
-

6 M T B

- 2 8 -



T a b l e 3 ･ 2 S u m m a ry St a ti sti c s o f D at a i n S
a m pl e B

v ar ia ble M e a n St a n d a rd D e vi ati o n K urt o sis S k e wn e s s

S Y 2 0 .0 9 3

S Y 3 0 .0 8 8

S Y 4 0 .0 8 4

S Y 5 0 .0 95

S Y 7 0 .1 02

S Y I O 0 .1 3 5

T E D 0 .0 9 3

C B S 0 .4 3 0

S L O P E 2 0 .1 1 9

S L O P E 3 0 .2 6 4

S L O P E 4 0 .4 3 4

S L O P E 5 0 .6 0 0

S L O P E 7 0 .9 4 2

S L O P E I O 1 .3 2 6

0 .0 4 3

0 .0 6 4

0 .0 8 0

0 .1 0 0

0 .1 3 2

0 .1 7 8

0 .0 4 9

0 .2 3 0

0 . 0 94

0 . 15 3

0 .
2 13

0 .2 6 2

0 .3 2 3

0 .3 1 7

-0 .4 23

- 0 .4 8 3

- 0 .7 3 0

- 0 .7 9 0

- 0 .8 9 0

-1 .1 97

4 .9 3 9

6 .9 7 1

- 0 .l ワo

1 0 .7 2 2

- 1 .0 3 8

-1 .1 4 8

-0 .9 7 8

0 .0 8 1

0 .8 9 3

0 .7 9 1

0 .6 93

0 .7 1 0

0 .4 6 6

0 .4 9 7

2 .0 4 7

2 .4 6 0

0 ,8 4 7

0 .74 1

0 .5 2 9

0 .3 2 3

-0 .O1 3

-0 .6 44

M o n th ly d at a fr o m F e b r u a ry , 1 9 9 9 th r o u gh J uly , 2 0 0 4 ･

s y - J a p an e s e Y e n S w a p S p r e a d ( In t e r e st R at e S w ap r at e
- J ap an e s e G o v e m m e nt B o n d)

T E D - T E D S p r e ad ( 6 M u B O R
- 6 M T B )

C B S - C o rp o r at e B o n d S p re a d (1 2 Y e a r C o rp o r at e B o n d
-

1 2 Y e ar J ap a n e s e G o v e m m e nt B o n d)

S L O P E 2 - 2 y e ar s w ap r at e
- 6 M T B

S L O P Eつ - 3 y e a r s w ap r at e
- 6 M T B

S L O P E 4 - 4 y e a r s w ap r at e
-

6 M T B

S L O P E 5 - 5 y e a r s w ap r at e - 6 M T B

S L O P E 7 - 7 y e ar s w ap r at e
- 6 M T B

S L O P E I O - 1 0 y e ar s w ap r at e
- 6 M T B

4 . F r a m e w o r k o f A n aly sis

4 .1 U n it R o ot T e s t

sin c e t h e e m p l r l C al a n
aly sis 舟o m m id

- 1 9 8 0
'

s th r o u gh m id
- 1 9 9 0

'

s sh o w th at s u c h d at a a s

i n t e r e s t r a t e s
,
fo r e ig n e X Ch an g e an d st o ck s a r e n o n

- s t ati o n a ry , it
'

s n e c e s s ar y t o ch e c k if th e

d at a u s e d in th is c h apt e r c o n t ai n u nit r o o t s
･ T h e A D F ( A u g m e n t ed D i ck e y F ull e r) t e st an d

K P S S ( K wi at o w ski/ P hillip s/ S c h m idt/ S hi n) t e st a r e u s e d
7

･ T h e A D F d e fi n e s n ull h yp oth e si s

a s
'

u nit r o ot s e x i st
,

an d alt e rn ati v e h y p oth e si s a s
'

um it r o o ts d o n
'

t e xi st
'

･ F ull e r (1 9 7 6)

7
s e e D i c k e y/F u ll e r(1 9 7 9) a n d D i c k e y 仔 ull e r(1 9 8 1) I

- 2 9
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p r o v id e s th e t abl e fo r A
D F t e s t ･ O n th e o th e r h a n d , K P S S t e st d efin e s n ull h y p o th e si s a s

'

u nit

r o o t s d o n
,

t e xi st
,

an d alt e rn ati v e h y p oth e si s a s
'

u nit r o o ts e xi st
,
8

･

4 . 2 C oi n t e g r a ti o n T e s t of J o h a n s e n

H e r e c oi nt e g r ai o n i s te st e d t o k n o w if th e r e i s a l o n g
-

ru n r el ati o n s hip am o n g th e
v ar i a ble s -

s w ap sp r e ad , T E D s pr
e ad , c o rp o r at e b o n d sp r e ad , an d s

l o p e ･ T h e r e a r e m ai nly t w o ty p e s o f

c oi nt eg r a ti o n
t e st -

(1) E n gle/ G r an g e r(1 9 8 7) , ( 2) J o h an s e n(1 9 8 8) ･ T h e m o st dif FI C ult p a rt o f

c oi n t eg r ati o n an aly s I S St a rti n g f r o m F(A R m o d el
is h o w t o d e cid e th e n um b e r of c oi nt e g r ati o n

r el ati o n ship ･ W h e n 3 v ar i able s a r e an aly z e d , th e n um b e r of c oi nt e g r ati o n r el ati o n ship m a y b e

1 o r 2 ･ E n gle/ G r a n g e r c a n
,

t c o p e w ith this p r o bl e m , b 山 J o h a n s e n
i s able t o d e cid e t h e n u m b e r

o f c oi nt e g r ati o n r el ati o n ship an d t o g et a M L E o f u nk n o w n p
a r am et e rs ･

J o h an s e n s u g g e st e d th e an aly s I S wi th th e k o r
d e r T(A R m o d e l H e r e UA R m o d el is p r e s e n t e d

w it h k o rd e r ag ai n s t v e ct o l
･

X
,
w ith p v ar i abl e s ･

X
(
- n
l
X
卜l
+ - + n

k
X
卜k
+ A + u

t (3 .4)

A ll th e p ele m e n t s o f X , is c o n sid e r e d t o b e I( 1) v ar i a bl e s ･ u
,
i s an e r r o r t e rm w ith z e r o

m e an . んis a c o n st an t t e r m . T h e e q u ati o n (3 .4) is e x p r e s s e d b y u si n g a fir st dif3e r e n c e ･

A X
E
- r
l
A X

t
_ 1

- + r
k J
A X

ト k . 1
+ n A X

トk
+ A + u

t (3 ･5)

r
]
= - I 十 n

､
+ - + n

i , (i - 1 , - ,
k - 1)

rI - A + ロ
ー
+ - + ri

b

H e r e

u n d e r th e a s s um ptio n t h at al l
th e el e m e n t s of X

,
a r e I ( 1) , m ト .

n e e d s t o b e I (0) ･ T his

m e an s th e r a n k o f m at ri x ∩ s atisfi e s O ≦ r a n k(∩) < p .
Wh e n th e el e m e nt s o f X

,
ar e i n

th e r el ati o n ship of c oi nt e g r ati o n , 0 < r a nk( n ) < p is e s t abli sh e d ･ T h us m at ri x rl c an b e

e x p r e s s ed a s ∩
- αβ

'

b y u si n g th e a an d β of p x r m a tri x n ･ Fi n ally th e e q u ati o n ( 3 ･5) c an

b e e xp r e s s e d a s fbll o w s ･

8
s e e K w i a t o w s ki/P b illip s/S c m id t/ S hi n ( I 9 9 2) I

-

3 0
-



A X
t
- r
l
A X
トl

… + r
k _.
A X
トk . 1
+ αβ

-

A X
トk
+ A + u

t (3 ･6)

p
r

i s a c oi n t e g r ati o n v e c t o r an d P
T

x
,

_ k i s an e r r o r c o r r e cti o n t e r m ･ T h e J o h an s e n

m e th o d ol o g y t e s ts r c o n s e c u ti v ely b y c o m p
a n n g th e lik el

ih o o d r ati o of m o d el e sti m a te d t o

h a v e ㍗ n u m b e r o f c o 血 e g r ali o n u n d e r n ull h y p oth e si s w 池
tb e lik elih o o d r ati o of m o d el u n d e r

t h e alt e rn ati v e h y p oth e si s ･ T h e alt e rn ati v e h y p oth e si s h a s t w o ty p e s m e n ti o n
e d b el o w ･

(1) Ty p e n o t c o n sid e ri n g th e n u m b e r o f c oi n t e g r
ati o n (t r a c e t e st) I

( 2) T yp e i n c r e a si n g th e n u m b er of c oi nt e g r ati o n b y o n e t o a s k f o r
th e

r e d u n d a n cy o f t h e m o d el ( m a xi m u m eig e n v al u e t e s t) I

J ob a n s e n m eth o d ol o gy l S u S e d 主n this p ap
e r si n c e t h e n u m b e r o f d ad a s e ri e s is 6 ･

o st e r w ald - L e n u m (1 9 9 2) p r o v id e s t h e t abl e fわr m a xi m al eig e n v al u e t e s t a n d tr a c e
t e s t ･

4 .
3 T;A R V e ct o r A u t o R e g r e s si o n) A n aly sis

Wh e n th e d at a i s f o u n d t o h a v e u nit r o o t s , th e fir st diffe r e n c e d d at a a r e u s e d t o e s ti m
at e

VA R ( V e ct o r A ut o R e g r e s si o n) m o d el a s i n e q u ati o n (3 ･7) ･ As f o r th e le n gth of l a g s , A I C

st a n d a rd is u s e d .

A X
E
- r
l
A X

ト1
- + r

k - 1
A X

卜k + 1
+ A + u

f (3 .7)

w h e n c oi n t e g r ati o n r el ati o n i s f o
u n d

,
UA R is e s ti m a te d w ith e r r o r c o rr e cti o n t e rm s ･ Fi r st

,

v a ri an c e d e c o m p o siti o n i s c h e ck
e d ･ T h e o rd e ri n g o f th e v a ri a ble s i s

T E D
,
C B S an d S L O P E I I

e sti m at e this fo u r v ar i a bl e sy st e m an d t h e n c o m p
u t e a 2 0 - d ay

- ah e a d fo r e c a s t e rr o r v a ri an c e

d e c o m p o siti o n ･

N e x t , i m p u l s e r e sp o n s
e f u n cti o n i s i n v e s tig at e d ･ A UA R m o d el c an b e w ri tt e n i n v e c t o r M 4

( め) fo r m an d th e c o e ffl Ci e n t s ar e k n o wn a s i m p ul s e r e s p o
n s e fu n cti o n s (I R F) ･ T h e y id e ntify

th e r e sp o n s e o f a v a ri abl
e t o o n e st a n d a r d d e vi ati o n i n c r e a s e i n th e in n o v a ti o n o f all th e

e n d o g e n o u s v a ri ab l
e s ･
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5 . R e s u lt

5 . 1 U nit R o o t T e st

A D F a n d K P S S T e st s a r e c o n d u ct e d b oth fo r w ith ti m e t r e n d an d w ith o ut ti m e t r e n d . A I C

st an d a r d is u s ed fo r th e d et e rm i n ati o n o f l ag le n gth i n th e A D F T e st ･ T h e r e s ults a r e sh o w n o n

T able 3 .3 a n d T able 3 ･4 ･ T h e r e i s n o d e n y i n g th at all t h e v ar i able s f o r b oth S am pl e A an d

S am ple B a r e n o n
- s t a ti o n a ry .

N e x t
,
th e d at a w ith flr St diff e r e n c e fr o m o n g l n al d at a a r e a n aly z ed b y A D F an d K P S S t e st s ･

It
'

s p o s sible t o c o n cl u d e th at all th e v a ri abl e s b ot h S a m ple A a n d S a m pl e B a r e ∫(1) ･ T h e

r e s ults a r e sh o wn o n th e T able 3 .5 an d 3 . 6 .

5 . 2 C o i nt eg r a ti o n T e s t

J oh a n s e n c oi n t e g r ati o n t e st i s c o n d u cte d fo r t h r e e v a ri a bl e s s u ch a s T E D , C B S an d S L O P E ･

T h e r e s ult s ar e s h o wn o n th e T able 3 .7 . N o c oi nt e g r ati o n r el ati o n i s f o u n d b y m a xi m al eig e n

v al u e t e st s i n b oth S a m ple A a n d S a m pl e B . I n S a m pl e A t h e tr a c e t e s ts of ユy e a r , 3 y e a r a n
d 4

y e a r sp r e ad s s h o w th at th e r e a r e c oi nt e g r ati o n r el atio n ship s ･ I n S am pl e B th e t r a c e t e s t of 2

y e a r sh o w s th e r el atio n ship of c oi nt e g r a ti o n ･

Si n c e m a xi m al e lg e n V a 山e t e st s i n di c at e n o s l g n Of c oi nt e g r ati o n , E n gle/ G r a n g e r

c oi nte g r ati o n t e s t i s c o n d u c t e d t o fin d th a t th e r e i s n o
c oi nt e g r ati o n r el atio n ship l n th e s p r e ad s

of 2 y e ar , 3 y e ar a n d 4 y e a r i n S am pl e A an d 2 y e a r i n S am ple B ･
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T a ble 3 . 3 A D F T e s ト O rigi n al S e ri e s

S a m pl e A

V a ri a bl e W ith o u t T r e n d W ith T r e n d

S Y 2

S Y 3

S Y 4

S Y 5

S Y 7

S Y I O

-2 . 2 89

- 1 .3 8 8

- 1 .2 45

- 1 .6 9 6

-2 .2 6 7

- I .3 8 5

-1 .913

-1 .4 26

- 1 .883

- 2 .0 4 0

- 1 .9 8 5

-3 .ユl o

T E D

C B S

S L O P E 2

S L O P E 3

S L O P E 4

S L O P ES

S L O P E 7

S L O P E I O

- 5 .3 0 1 *

- 1 .86 3

- 3 .2 7 6

- 2 . 7 3 4

- 2 . 2 2 4

- 1 .9 07

- 1 .43 2

- 1 .3 0 3

_5 .866
*

13 .2 6 4

-3 .5 5 7
*

-3 .
1 88

-2 .5 96

-2 .
4 3 0

- 2
.
1 1 4

- I .9 1 9

* i n di c at e s sig nirl C a n C e a t th e 5 % l e v el .

5 % c riti c al v al u e s a r e -2 .8 6( W ith o u t T r e n d)
- 3 .4 1( W ith T r e n d)

S a m pl e B

v a ri abl e W ith o u t T r e n d W ith T r e n d

S Y 2

S Y 3

S Y 4

S Y 5

S Y 7

S Y I O

- 1 .6 5 7

-I .1 4 1

-0 .8 9 2

-0 . 78 0

- 0 .69 l

-0 .5 8 3

- 1 .2 3 5

-1 .6 96

- 1 . 2 96

- I .0 8 3

-0 .5 8 3

-0 .4 5 l

T E D

C B S

S L O P E 2

S L O P ES

S L O P E 4

S L O P E 5

S L O P E 7

S L O P E I O

-2 .9 99

_2 .2 3 6

- 2 .5 7 7

- 2 . 1 2 5

- I .9 03

- 1 .7 8 2

-2 .1 9 5

-2 .2 9 2

- 2 . 1 7 6

-2 .2 76

- 2 .7 1 5

- 1 .78 2

- 1 .4 5 5

- 1 .4 2 8

-3 .97 8
*

- 4 . 3 90 *

* i n di c at e s s lg nifl C a n C e at th e 5 % l e v el ･

5 % c riti c al v al u e s a r e - 2 .86( W ith o u t T r e n d)
- 3 .4 1( W it h T r e n d)

- 3 3
-



T a bl e 3 .4 K P S S T e s t - O rigi n al S e ri e s

S a m pl e A

V a ri abl e TI p

S Y 2

S Y 3

S Y 4

S Y 5

S Y 7

S Y I O

T E D

C B S

S L O P E 2

S L O P E つ

S L O P E 4

S L O P E 5

S L O P E 7

S L O P E IO

0 .66 3 * 0 .2 7 4 *

1 .9 0 7 * 0 .2 77
*

2 .6 1 9 * 0 .2 48 *

1 .6 69
* O A 58 *

0 .9 2 8 * 0 .4 93 *

3 .0 86
* 0 .7 8 6 *

1 .1 1 3 * 0 . 19 8
*

2 .5 4 4 * 0 . 56 7 *

I .6 3 9 * 0 .19 8
*

2 .2 5 0 * 0 .3 3 4 0

2 .66 6 * 0 . 5 85 *

3 . 103 * 0 .8 4 9
*

3 .56 4
* 1 .03 4 *

3 . 10 2 * 0 .5 2 5 *

0 .1 8 9 0 .0 84

0 .4 2 9 0 .0 75

0 .573
* 0 .0 6 8

0 .3 8 7 0 .1 0 2

0 .
2 1 9 0 .1 2 7

0 . 5 5 6 * 0 .1 7 6 *

0 .4 7 2 * 0 .1 25

0 .5 8 4 * 0 .1 92 *

0 . 4 1 1 0 .06 8

0 .
4 8 8
* 0 .1 0 2

0 .5 2 0 * 0 .15 1

0 .5 6 0 * 0 .1 9 5 *

0 .60 9
* 0 .2 15 *

1 .2 1 8 * 0 .2 2 7
*

S a m pl e B

V a ri a bl e TI p TIT TI I TI T

S Y 2

S Y 3

S Y 4

S Y 5

S Y 7

S Y I O

T E D

C B S

S L O P E 2

S L O P Eつ

S L O P E 4

S L O P E 5

S
■
L O P E 7

S L O P E I O

2 .6 60 * 0 .43 9
*

3 .4 49
* 0 .5 5 7 *

3 .9 2 3
*

0 .6 7 8
*

4 . 1 7 7 * 0 .7 13 *

4 .6 0 6
* 0 .5 7 1 *

4 .80 7 * 0 .5 5 5
*

0 .8 8 5
* 0 .0 6 40

1 .4 9 2
*

0 .
2 7 5
*

2 .7 5 3 * 0 .2 5 9
*

3 .4 1 4
* 0 .2 7 5 *

3 .89 1 * 0 .2 5 7
*

4 .1 7 7
* 0 .2 2 5 *

4 .0 7 7 * 0 .1 9 4
*

3 .6 02
*

0 .2 7 6 *

0 .4 8 1 * 0 .1 0 4 0

0 .5 8 2
* 0 .1 2 60

0 .63 6 * 0 .1 4 7
*

0 .6 6 1
* 0 .1 5 1 *

0 . 7 2 9 * 0 .13 6

0 .7 53 * 0 .1 3 5

0 .4 4 9 0 .05 6

0 .5 2 0 * 0 . 1 4 2

0 .57 3 * 0 .0 8 3

0 . 8 4 7 * 0 .08 1

0 .6 98 * 0 .0 7 5

0 .733 * 0 .0 68

0 .7 2 2 * 0 .05 6

0 .67 7
* 0 . 0 7 4

* i n di c at e s s ig nifi c a n c e a t th e 5 % 1 e v el ･

5 % c riti c al v al u e s a r e 0 .4 63 (tr e n d st ati o n a ry) ､ 0 .1 4 6(l e v el st ati o n ar y) .

TI p i n di c at e s t r e n d s t a ti o n ar i ty .
1l T i n di c at e s l e v el st a ti o n a ri

ty ･

-

3 4
-



T ab le 3 . 5 A I) F T e s t - S e ri e s w ith F ir s t D iffe r e n c e

S a m pl e A

v a ri abl e W ith o u t T r e n d W ith T r e n d

A s y 2

∠] s y 3

∠d s y 4

∠]s y 5

∠d s y 7

∠】s y l O

_5 .4 7 0
*

一6 .69 5 *

_6 .633 *

_6 .5 3 4 *

_ 7 .09 0 *

-6 .5 1 2 *

- 5 .99 7 *

- 6 .68 4 *

- 7 .3 20 *

- 6 .4 65 *

- 7 .3 67 *

-5 .7 60
*

』T E D

∠] c B S

』s L O P E 2

』s L O P E3

』s L O p E 4

∠] s L O P E 5

』s L O P E 7

∠】s L O P E I O

- 5 .3 5 1 *

- 5 .9 1 2 *

- 1 0 .2 3 8 *

_ 9 .5 2 5 *

_9 . 0 2 2 *

-8 .9 20 *

-8 .4 3 2 *

- 7 .93 9 *

- 5 .4 1 1
*

_5 .83 0
*

-9 .4 3 2
*

-9 .0 3 2
*

18 .5 4 9
*

-8 .5 3 7
*

_ 7 .83 2
*

-7 . 2 19 *

*
i n di c at e s s lg nifi c a n c e at th e 5 % l e v el .

5 % c riti c al v al u e s a r e - 2 .86( W ith o u t T r e n d) -3 .4 1( wi th T r e nd)

S a m pl e B

v a ri a bl e W ith o u t T r e n d W ith T r e n d

∠】s y 2

∠]s y 3

』s y 4

∠】s y 5

∠】s y 7

∠】s y l O

- 3 .6 3 3
*

-5 .1 83 *

- 5 .3 1 6
*

- 5 .4 93
*

- 5 .1 86 *

- 6 .3 33
*

ー3 .9 9 5 *

-6 .0 3 5
*

_ 5 .69 4 *

-6 .3 8 1
*

-6 . 59 6 *

- 7 . 7 5 8
*

∠]T E D

∠】C B S

∠】s L O P E 2

A s L O P E 3

』s L O P E 4

』s L O P E 5

』s L O P E 7

A s L O P E I 0

- 7 .0 8 7 *

_ 1 3 .86 2
*

- 6 .9 69 *

- 7 .4 09 *

- 6 .7 9 8
*

-6 .4 1 9 *

-6 .4 9 4 *

- 6 .6 98
*

- 7 .6 5 1 *

- 1 1 .2 29 *

_6 . 2 4 1 *

i .22 5 *

-6 .7 74 *

-6 .1 69
*

-5 .72 2 *

-5 . 54 6
*

* i n di c at e s s lg n 泊c a n c e at th e 5 % 1 e v el ･

5 % c riti c al v al u e s a r e - 2 .86( W ith o u t T r e n d)
- 3 .4 1( W ith T r e n d)

- 3 5
-



T a b l e 3 . 6 K P S S T e s t - S e ri e s w it h Fi r s t I)iff e r e n c e

S a m pl e A

L a g
= 0 L a g

= 6

V a ri a bl e TIp TI T TILL ll T

∠】s y 2

』s y 3

』s y 4

∠] s y 5

A s y 7

∠】s y l O

∠4 T E D

』c B S

』s L O P E 2

』s L O P E 3

』s L O P E 4

』s L O P E 5

』s L O P E 7

』s L O p E I O

0 .1 5 8

0 .1 3 0

0 .0 86

0 .0 75

0 .0 78

0 .09 4

0 .0 1 7

0 . 0 2 2

0 . 0 4 9

0 .0 86

0 .1 2 3

0 .1 74

0 .1 59

0 .1 68

0 .0 49

0 .0 5 7

0 .060

0 .0 76

0 .0 7 7

0 .1 0 1

0 .0 1 4

0 .09 6

0 .0 9 4

0 .1 3 1

0 .063

0 .07 4

0 .0 7 6

0 .0 7 9

0 .16 2

0 . 11 1

0 .0 7 7

0 . 06 7

0 .1 09

0 .09 9

0 . 0 7 1

0 .0 2 2

0 .03 4

0 .0 5 1

0 .1 5 7

0 .2 2 0

0 .2 0 2

0 .2 0 1

0 .053

0 .05 0

0 .053

0 .06 8

0 . l oヰ

0 . lo ョ

0 .0 61

0 .0 96

0 .0 6 7

0 .0 81

0 .0 87

0 .l oワ

0 .ユlo

0 .1 08

S a m pl e B

L a g
- 0 L a g

= 6

V a ri abl e l叫 TI T TIp TI T

∠]s y 2

』s y 3

』s y 4

A s y 5

A s y 7

∠】s y l O

∠4 T E D

』c B S

』s L O P Eヾ 2

』s L O P E 3

』s L O P E 4

』s L O P E 5

』s L O P E 7

』s L O P E I O

0 .13 4

0 . 2 09

0 .
2 6 2

0 .3 1 2

0 .2 7 2

0 .3 5 1

0 .0 2 1

0 .O 1 3

0 .0 3 6

0 .0 7 0

0 .08 6

0 .0 89

0 ,0 82

0 .0 69

0 .1 2 2 0 .1 4 0

0 .2 0 1 * 0 .1 3 7

0 .2 6 6 * 0 . 14 2

0 .3 2 0 * 0 . 1 5 2

0 .2 7 5 * 0 .1 5 1

0 .3 2 7
*

0 . 1 85

0 .0 1 4

0 .0 1 3

0 .0 3 2

0 .0 4 5

0 .05 4

0 .05 8

0 .0 60

0 .0 5 5

0 . 1 0 0

0 .0 9 1

0 .0 9 5

0 .1 2 1

0 .1 2 3

0 .1 1 8

0 .09 6

0 .08 5

0 .13 1

0 .1 3 1

0 .1 43

0 .1 55
*

0 .156 *

0 . 1 5 4 *

0 .0 69

0 .0 89

0 .0 8 2

0 .09 7

0 . 0 7 6

0 . 0 7 5

0 . 06 7

0 .0 64

*
i n di c at e s s lg ni丘c a n c e at th e 5 % 1 e v el ･

5 % c riti c al v al u e s a r e 0 .46 3 (tr e n d st ati o n a r y) ､ 0 .1 4 6(l e v el st ati o n a ry) ･

TIMi n di c a t e s t r e n d st ati o n a rit y . TI T i n di c a t e s l e v el s t ati o n a ri ty ･

- 3 6 -



T a bl e 3 .7 J o b a n s e n C oi n t e g r a ti o n T e st

M a xi m al E ig e n V al u e T e s t
- S a m pl e A

r - o r ≦1 r ≦2 r ≦3

S Y 2 , T E D , C B S ,S L O P E 2

S Y 3 , T E D , C B S ,S L O P E S

S Y 4 , T E D , C B S ,S L O P E 4

S Y 5
,
T E D

,
C B S

,
S L O P E S

S Y 7 , T E D , C B S ,S L O P E 7

S Y 1 0
,
T E D

,
C B S ,S L O P E 1 0

2 l . 82

2 5 .6 4

2 4 . 0 0

2 4 . 5 3

1 9 . 1 2

2 6 . 5 1

2 0 . 1 5

2 0 ･3?
1 8 .0 5

1 4 .9 8

1 5 .8 4

16 .l l

1 2 .7 3

1 4 .8 5

1 2 .5 2

9 .00

8 .50

8 .1 l

T r a c e T es ト S a m p l e A

r - o r ≦l r ≦2 r ≦3

S Y 2 , T E D , C B S ,S L O P E 2

S Y 3 , T E D , C B S , S L O P E 3

S Y 4
,
T E D

,
C B S

,
S L O P E 4

S Y 5
,
T E D , C B S ,S L O P E S

S Y 7
,
T E D , C B S ,S L O P E 7

S Y I O
,
T E D

,
C B S ,S L O P E 1 0

5 6 . 0 6 *

6 2 .1 4 *

5 6 .8 3 *

5 0 .5 5

4 4 . 9 0

5 l .8 5

3 4 .2 4

3 6 .5 *

3 2 . 8 3

2 6 .0 2

2 5 .7 8

2 5 .3 3

1 4 .0 9

1 6 .1 3

1 4 .7 8

l l .0 4

9 . 9 3

9 . 2 2

M a xi m al E ig e n V al u e T e s ト S a m pl e B

r - o r ≦ユ r ≦2 r ≦3

S Y 2 , T E D ,C B S ,S L O P E 2

S Y 3
,
T E D

,
C B S

,
S L O P E 3

S Y 4
,
T E D

,
C B S

,
S L O P E 4

S Y 5 , T E D , C B S , S L O P E S

S Y 7
,
T E D

,
C B S

,
S L O P E 7

S Y I O
,
T E D

,
C B S ,S L O P E I O

2 4 . 4 1

2 1 .0 7

2 2 .3 5

2 3 .6 3

1 9 .9 5

2 6 .5 l

1 7 .5 1

1 2 .1 4

1 l . 9 9

l l . 6 5

l l .6 5

1 6 .1 l

T r a c e T e s ト S a m p l e B

r
- o r ≦1 r ≦2 r ≦3

S Y 2
,
T E D

,
C B S

,
S L O P E 2

S Y 3
,
T E D

,
C B S ,S L O P E 3

S Y 4
,
T E D , C B S ,S L O P E 4

S Y 5 ,T E D , C B S , S L O P E 5

S Y 7 , T E D , C B S ,S L O P E 7

S Y 1 0 , T E D , C B S ,S L O P E 1 0

5 7 . 0 8 *

4 7 .9 6

4 7 .6 6

4 7 .2 2 .

4 2 .3 0

5 1 . 8 5

3 2 . 6 6

2 6 . 8 8

2 5 . 3 1

2 3 .5 9

2 2 .3 5

2 5 .3 5

1 5 .1 6

1 4 .7 4

1 3 . 3 2

1 l .9 4

1 0 .6 9

9 .2 2

*
i n di c a土e s s lg n i丘c a n c e a t t h e 5 % 1 e v el ･

5 . 3 T;A R V e ct o r A u t o R e g r e s si o n) A n aly sis

sin c e t h e r e i s n o c o in t e g r ati o n f o un d fo r b oth S am ple A an d S am ple B , T(A R is e sti m at ed

w ith o ut e r r o r c o r r e c ti o n t e rm s .
T h e o rd e ri n g o f t h e v a ri ab l e s i s T E D , C B S an d S L O P E ･ I

e s ti m at e d this fo u r v ar i abl e s y st e m an d th e n c o m p ut e d a 2 0
- d a y

- ah e a d f o r e c a st e r r o r v a ri an c e

- 3 7 -



d e c o m p o siti o n ･ T h e r e s u lt s o f S am pl e A an d S am pl e B a r e sh o wn i n T a bl e 3 ･8 ･

A s f o r t h e T E D i n S am ple A e x c ept fo r 1 0 Y e ar S p r e ad , th e i m p a c ts o f T E
D o n sp r e a d s a r e

s t r o n g e r i n t h e l o n g e r m at ur itie s ･ I n S a m pl e B , th e i m p a ct s o f T E D
a r e st r o n g e r i n t h e s h o rt e r

m at u rltl e S .

A s fわr th e C B S i n S a m ple A , th e i m p a ct s a r e s t r o n g e r i n th e m id t e - z o n e s s u c h a s 4 y e a r

an d 5 y e a r ･ I n S a m pl e B , th e i m p a c ts a r e st r o n g e r i n th e s h o rt e r t e r m s ･ W h e n th e c o m p ari s o n

i s m a d e b et w e e n S a m pl e A an d S am ple B , t h e i m p a ct s ar e st r o n g e r i n all m at u riti e s of S am pl e

A ･ T h u s it
'

s a s s u m e d th at s w ap sp r e ad s i n S a m pl e A a r e i n n u e n c e d m o r e b y c r
e dit ri sk th an i n

S a m pl e B ･ As fo r t h e S L O P E
,
b oth in S am ple A a n d S am pl e B , th e i m p a ct s

a r e st r o n g e r i n th e

sh o rt e r m a t u ritie s .

T a bl e 3 . 8 V a ri a n c e I) e c o m p o siti o n

S a m pl e A

』T E D ∠] c B S ∠]s L O P E

』s y 2

∠] s y 3

A s y 4

』s y 5

』s y 7

』s y l O

5 .3 89

6 .3 79

8 .4 5 9

l l .9 79

1 5 .8 40

7 .1 5 7

9 .
4 65

8 . 78 9

i4 .9 01

2 0 .0 8 7

9 .9 1 6

l l .1 2 l

1 6 3 84

1 9 .7 1 8

1 8 .100

18 .9 96

9 .2 0 5

1 8 .3 4 3

S a m p l e B

』T E D 』c B S ∠]s L O P E

』s y 2

』s y 3

∠] s y 4

』s y 5

∠】s y 7

∠] s y l O

2 0 .5 7 9

1 0 . 5 9 1

7 .9 00

5 .06 5

7 .99 7

l .5 23

7 .0 5 3

5 .6 86

6 .1 5 1

I .9 8 5

I .4 9 6

4 .8 1 4

1 9 .6 2 6

1 7 .9 8 2

1 2 .7 0 5

9 .8 3 2

1 3 .2 0 2

3 .2 5 9

V A R S y s t e m i s S P R E A D
- T E D - C B S - S L O P E ･

T h e r o w s g i v e s th e v a ri a n c e d e c o m p o siti o n f o r th e v a ri abl e i n th e f
i r s t c ol u m n ･

T h e r e s ult s o f i m p uls e r e sp o n s e fu n cti o n s a r
e s h o w n i n Fi g u r e 3 ･ 1 th r o u gh Fig u r e 3 ･6 ･ A s

f o r T E D
,
i n sh o rt e r t e rm s

,
s h o c k s of T E D a r e g r e at e r i n S am pl e A . B u t i n m id an d lo n g te r m s ,

t h e si z e s o f sh o c k s a r e al m o st s a m e . As f o r th e C B S , th e si z e s o f sh o c k s a r e g r e at e r i n S a m ple

A . A s fTo r th e S L O P E , th e si z e s of sh o ck s a r e g r e at e r i n S am ple A .

- 3 8 -



F i g ur e3 .I I m p u l s e R e s p o n s e F u n cti o n
- 2 Y e a r S p r e a d
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- D T E D B

榔
-
罪
- U7 -

-
娘 D C B S A

- D C B S B

- - - D S P 2 A

- D S P 2 B

S a m pl e A i s f r o m J a n u a ry , 19 9 4 th r o u gh J a n u a ry , 19 9 9 ･

S am pl e B i s fr o m F e b r u a ry , 1 9 9 9 th r o u g h J ul y , 2 0 0 4 ･

T E D - T E D S p r e ad , C B S
≡ C o 叩 O r at e B o n d S p r e a d

S P - S L O P E
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F i g u r e 3 ･2 I m p u l s e R e s p o n s e F u n cti o n
- 3 Y e a r S p r e a d
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- D T E D B

き･ 馳 -
-
- 己- D C B S A

- D C B S B

- 掘 窮 鼠 - D S P 3 A

- D S P 3 B

S am pl e A is fr o m J a n u a ry , 1 99 4 th r o u g h J a n u ar y , 1 9 9 9 ･

S a m p l e B i s f r o m F eb ru a ry , 1 9 9 9 th r o u gh J u ly , 2 0 0 4 ･

T E D - T E D S p r e a d , C B S
- C o rp o r at e B o n d S p r e a d

S P - S L O P E

- 4 0 -



F i g u r e 3 ･3 I m p u l s e R e s p o n s e F u n cti o n
- 4 Y e a r S p r e a d

0 .0 2 5

0 .0 2

0 .0 1 5

0 .0 1

0
.
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0

- 0 .0 0 5

- 0 .O l

- 0 .0 1 5

- 0 .0 2

- 0 .0 2 5

0
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0
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･ 丑勺 き- 1 - 串 - D C B S A

- D C B S B

- 一首 - - 慣 D S P 4 A

- D S P 4 B

S a m p l e A is fr o m J a n u a r y , 1 9 9 4 th r o u gh J an u ary , 1 9 9 9 ･
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6 . C o n cl u di n g R e m ar k s

I n this c h apt e r v ar i an c e d e c o m p o siti o n a n d i m p u ls e r e sp
o n s e fu n cti o n a r e i n v e stig at e d wit h

t h e e sti m ati o n o f UA R m o d el ･ Fi r s t , I re p o rt th e r e s ult s o f v a ri an c e d e c o m p o sitio n ･
As f o r t h e

T E D in S am pl e A e x c e pt f o r 1 0 Y e a r S p r e ad , t h e i m p a c ts of T E D o n sp r e a d s ar
e st r o n g e r i n

t h e l o n g e r m at u ritie s ･ I n S am ple B , t h e i m p a c t s o f T E D a r e s tr o n g e r i n th e sh o r
t e r m at u ritie s ･

A s fわr th e C B S i n S a m ple A , t h e i m p a cts a r e s tr o n g er i n th e m id t
e r m z o n e s s u c h a s 4 y e a r

a n d 5 y e a r ･ I n S a m pl e B t h e i m p a ct s a r e s tr o n g e r i n th e sh o rt
e r t e r m s ･ W h e n t h e c o m p ar i s o n i s

m ad e b et w e e n S am ple A an d S a m ple B , th e i m p a ct s ar e str o n g
e r i n all m at mi tie s of S a m pl e A ･

A s fわr th e sl o p e , b o th i n S a m pl e A a n d S a m pl e B , th e i m p a cts a r e st r o n g e r i n
t h e sh o rt e r

m at u ritie s .

N e x t
,
I r ep o rt th e r e s u lts o fi m p ul s e r e sp o n s e fu n c ti o n ･ A s f o r T E D , i n sh o rt e r t e r m s , s h o c k s

o f T E D a r e g r e at e r i n S a m pl e A ･ B u t i n m id a n d l o n g e r t e n s , th e si z e s of sh o c k s a r e al m o s t

s am e . A s f o r t h e C B S , th e si z e s of sh o c k s a r e g r e at e r i n S am ple A ･ A s f o r t h e S L O P E , th e

si z e s of sh o ck s a r e g r e a te r i n S a m pl e A ･

w h e n l c o n sid e r th e r e s u lts o f b oth v a ri an c e d e c o m p o siti o n an d i m p ul s e r e sp o n s
e 伽･n cti o n

,

t h e m aj o r St ru c t u r al difFe r e n c e of J ap a n e s e y e n i nt e r e s t r at e s w ap s p r e a
d s i n S am ple A a n d

s am ple B is th e i n n u e n c e o f c r e dit ri s
k ･ S w a p sp r e ad s i n S am pl e A a r e m o r e i n n u e n c e d th an

th o s e i n S a m pl e B ･ E sp e ci ally i n m id t e - s u c h a s 4 y e a r a n d 5 y
e a r

,
th e i m p a ct s o f c r e dit ri s k

ar e v e ry st r o n g i n S am ple A ･

-
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C h apt e r 4

●

A n aly z l n g S u p e r L o n g Z o n e

1 . I n t r o d u c ti o n

I n this c h apt e r a c o n sid e r ati o n i s g l V e n t O C O m m O n tr e n d s u n d e rlyi n g th e t e n s t m c t u r e o f

J ap a n e s e Y e n yi eld c u r v e up t o 1 5 y e a r , W e h a v e k n o wn th at th e yi eld c u r v e i s u s u ally d riv e n

b y 3 c o m m o n t r e n d s
- l e v el

,
sl o p e a n d c u Ⅳ at u r e . B u t e sp e ci ally in t h e J 叩 弧 e S e y e n m a rk et ,

it
'

s b eli e v e d t h at yi eld c u Ⅳ e o v e r 1 0 y e a r h a s a n ot h e r d ri v l n g fわr c e si n c e th e n u m b e r o f

p a rti cip an t s i s li m it e d an d th e m o ti v e f o r t h e tr an s a c ti o n i s v e r y sp e ci al . M o st of th e pl ay e r s i n

th e s u p e r l o n g z o n e a r e fわr eig n s e c u rity h o u s e s a n d b a n k s .
1

T h u s l a s s u m e th at s u p e r l o n g z o n e s a r e d ri v e n b y fb u rtb tr e n d disti n g ui shi n g t h e s u p e r

l o n g z o n e 丘o m th e e n ti re yield c u rv e . T h e p u rp o s e o f this ch a pt e r i s t o i n v e s tig at e th e

e x i st e n c e o f fb u r th tf e n d b y u s i n g th e c o in t e g r ati o n t e st a n d p n n c IP al c o m p o n e n t an aly sis .

T h e r e a r e t w o p r e vi o u s s t u di e s ap plyi n g c oi n t e g r ati o n t e st t o J ap a n e s e y e n t e n st m ct u r e o r

i n t e r e st r at e s . H i r aki/S hi r ai shi/T ak e z a w a (1 9 97) u s e d th e 13 s e ri e s o f d at a fr o m 19 8 8 th r o u gh

1 9 9 5 . T h ey c o n d u ct e d t h e u nit r o o t t e st a n d J o h a n s e n c oi nt e g r ati o n t e st . A s fわr th e d aily d at a ,

th e y g ot a c o n cl u si o n t h at th e e n ti r e s e ri e s h a s 11 c oi n t a g r ati o n v e ct o r s an d 2 c o mm o n tr e n d s .

It o (2 0 0 0) u s e d t h e c oi n t e g r a ti o n t e s t fわr 1 9 s e ri e s o f d aily d al a 丘o m 1 9 93 t hr o u g h 1 99 8 . T h e y

g ot a c o n cl u si o n th at t h e e n tir e yi eld c u Ⅳ e is d ri v e n b y 3 c o m m o n t r e n d s .

H all/ A n d e r s o n/ G r a n g e r ( 19 9 2) c o n d u ct e d J o h a n s e n c oi nte g r a ti o n t e st b y u si n g t h e U S

t r e a s u ry bill m o n thly d at a (l l s e ri e s : 1 m o n th th r o u g h l l m o n th) 丘o m 19 7 0 th r o u gh 19 8 8 ･

T h ey fわu n d t h at t h e e n tir e s e ri e s a r e c o m p ri s e d o f 1 0 c oi nt eg r ati o n v e c t o r s a n d 1 c o m m o n

*

T his c h ap t e r is b a s e d o n lt o ( 2 0 0 5 c) .

-
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t r e n d .

B r a dle y/ L u m p ki n (1 9 9 2) us e d t h e m o n t hly U S T r e a s u ry d at a (3 m o n t h , 1 y e a r , 3 y e a r , 5

y e a r , 7 y e a r , 1 0 y e a r an d 3 0 y e a r) f r o m 1 9 7 2 th r o u gh 1 98 8 . T h e y fo u n d th at th e r e i s a l o n g

t e r m r el ati o n s hip b et w e e n e a c h s e ri e s o f th e d at a ･ T h e y o nly t e st e d th e d at a s e ri e s i n a p a ir

si n c e t h e y u s e t h e E n gle/ G r a n g e r c oi nt e g r ati o n te s t .

E ng st e d/ T an g g a a rd (1 9 9 4) c o n d u c t ed t h e J o h an s e n c oi nt e g r a ti o n t e st b y u si n g 4 s e ri e s o f

U S T r e a s u r y d at a (3 m o n th , 1 y e a r , 1 0 y e a r an d 3 0 y e a r) . T h e y fi n d th at th e e n tir e s e ri e s h a s 3

c oi nt e g r ati o n v e ct o rs an d I c o m m o n t r e n d ･ M o u g o u e ( 1 9 9 2) an aly z ed th e m o n t hly d at a E u r o

i nt e r e st r at e s ( C a n a d a , G e r m a n y ,J ap an , S w i s s , U nit e d K i n g d o n , an d U S A) & o m 1 9 8 0 th r o u g h

1 9 90 (1 m o n t h , 2 m o n th ,3 m o n t h a n d 6 m o n t h) ･ T h e y g et a c o n cl u si o n b y J ob a n s e n

c oi nte g r a ti o n t e s t t h at e a ch s e ri e s h a s 3 c oi nt e g r ati o n v e ct o r s a n d 1 c o m m o n t r e n d .

Z h a n g (1 99 3) c o n d u ct ed t h e u nit r o o t t e st a n d J oh a n s e n c oi nte g r ati o n t e s t b y u si n g th e 1 9

s e ri e s of m o n t hly U S tr e a s u r y d at a f r o m F e b r u a ry 1 9 6 4 th r o u gh N o v e m b e r 1 9 8 6 ･ T h e y

c o n cl u d e th at th e e n tir e s e ri e s h a s 1 6 c oi nt e g r at o n v e ct o r s a n d 3 c o m m o n tr e n d s .

T h e r e m ai n d e r of t his cb 叩t er is a s fわll o w s . S e c ti o n 2 d e s c rib e s th e d at a
. S e cti o n 3

dis c u s s e s th e f r am e w o rk of th e an aly si s ･ S e cti o n 4 p r e s e n t s th e r e s ults . S e c ti o n 5 c o n cl u d e s .

2 . D a t a

T he ll s e ri e s o f J ap an e s e y e n s w a p r at e at 3 p m l o c al ti m e ( f r o m 2 y e a r th r o u g h 1 0 y e a r , 1 2

y e a r a n d 1 5 y e a r) a r e u s e d o n a d aily b a si s f r o m M ar c h 1 9 9 7 th r o u gh N o v e m b e r 2 0 0 0 . Fig u r e

4 ･ 1 sh o w s th e m o v e m e n t of 3 s e ri e s o f d at a ( 2 y e a r, 5 y e a r , an d 1 5 y e a r) .

-
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F ig u r e 4 ･ 1 T h e M o v e m e n t o f J a p a n e s e Y e n S w a p R a t e

F r o m M a r ch 2 4
,
19 9 7 th r o u gll N o v e m b e r 3 0 , 2 000

3 ･ F r a m e w o r k of A n aly sis

3 . 1 U nit R o ot Te st

Si n c e th e e m p lr l C al an aly sis fr o m m id -1 9 8 0
'

s th r o u g h m i d - 1 9 9 0
'

s sh o w th at s u c h d at a a s

i n t e r e st r at e s
,
fo r e ig n e x ch an g e a n d st o c k s a r e n o n - s t ati o n a ry

l
,
it
,

s n e c e s s a ry t o ch e c k if th e

G e n e r ally O L S m et h o d is u s e d t o a n aly z e t h e r ela 血 n s hip s a m o n g th e v ari abl e s ･ H o w e v er w h e n th e

n o n -

st ati o n ar y v ari able s a r e i n cl u d e d , o rdi n a ry h y p ot h e sis t e st t e n d s t o d r a w th e m i st ak e n r e s ult s si n c e
t h e c o e ff ici e n t o f d e t e r m i n ati o n a n d t - st atis ti c s d o n o t f o ll o w th e si m pl e dist rib uti o n ･

G r a n g e r/ N e w b o ld (1 9 7 4) c all ed thi s p r o bl e m
`

S p u ri o u s R e g r e s sio n
'

. P h illip s ( 1 9 8 6) p oi n t e d o u t t w o

p o i nt s a s t o th e an aly sis of n o n
-s t ati o n ar y d at a

- ( 1)th e c o e ffi ci e nt o f d et e m in a ti o n t e n d n o t t o m e as u r e
t h e r elati o n s h ip a m o n g v a ri ab le s ,(2) e sti m at e d eq u ati o n wi t h l o w D u rbi n - W at s o n r ati o c a n p o s sib ly h a v e

a p r o bl e m of s p u ri o u s r e g r e s si o n .

- 4 8 -



d at a u s e d i n th is c h ap t e r c o n t ai n 皿it r o ot s . T h e A D F ( A u g m e n te d D ic k e y F ull e r) t e st a n d 也e

K P S S ( K w i at o w ski , P hillip s , S c h m idt a n d S hi n) t e st a r e u s e d . A I C st a n d a rd is u s e d fb∫t h e

d et e r m i n ati o n o f l ag l e n gt h i n th e A D F T e st .

T h e A D F t e st d e fl n e S n u ll h yp ot h e si s a s
'

un it r o o ts e xi st
'

a n d alt e m ati v e h y p oth e si s a s
'

u nit

r o o t s d o n
'

t e x i st
'

･ O n t h e o t h e r h an d
,
K P S S t e s t d e fi n e s n ull h y p oth e si s a s

'

u nit r o o t s d o n
'

t

e xi st
'

an d alt e rn ati v e h y p oth e si s a s
'

u mi t r o o ts e xi st
'

.

3 ･ 2 C oi n t e g r a ti o n T e s t of J o h a n s e n a n d C o m m o n T r e n d

T b e r e a r e m ai nly t w o t y p e s o f c oi nt e g r ati o n t e s ト ( 1) E n gl e/G r a n g e r (1 9 8 7) , (2) J o h a n s e n

(1 9 8 8) I T h e m o st diffi c ult p a rt o f c oi nt e g r ati o n a n aly sis st a rti n g f r o m 拓4 R m o d el is h o w t o

d e cid e t h e n u m b e r of c oi n t e g r a ti o n rel ati o n ship . W h e n 3 v a ri ab l e s a r e a n aly z e d , th e n u m b e r

o f c oi nt e g r a ti o n r el ati o n ship m ay b e 1 o r 2 ･ E n gle/ G r a n g e r c a n
'

t c o p e w ith this p r o bl e m , b u t

J o h a n s e n i s abl e t o d e cid e th e n u m b e r o r c oi nt e g r ati o n r el ati o n ship a n d t o g et a M L E of

u n kn o wn p a r am e t e r s ･ J oh a n s e n m e th o d ol o g y l S u s e d i n this ch a pt e r si n c e th e n u m b e r of d at a

s e ri e s i s l l .

O st e r w ald - L e n u m ( 1 99 2) p r o vi d e s t h e t able f o r m a xi m al eig e n v al u e t e s t an d tr a c e t e s t .

H e r e th e c oi n t e g r ati o n t e st i s ap pli e d t o a n aly z e th e st r u ct u r al c h a n g e s d e ri v e d b y s ub tr a cti n g

p oi n t s of yield c u rv e a s It o ( 2 0 0 0) . St o ck/ W ats o n ( 1 9 8 8) d r a w s th e c o n cl u si o n th at th e n u m b e r

o f c o mm o n t r e n d is d e cid e d b y s u bt r a cti n g th e n u m b e r o f c oi n t e g r ati o n v e ct o r fr o m th e

n u m b e r o f th e e n ti r e ti m e s e ri e s .

3 . 3 P ri n c lb a l C o m p o n e n t A n a ly sis

T h e J o h a n s e n c oi nt e g r ati o n t e st p r o v id e s u s w ith t h e n u m b e r o f c o mm o n t r e n d s f
To r t h e

e n ti r e t e n st m c t u r e , 5
- 1 0 y e a r o f th e st r u ct u r e , 2

-3 y e a r of th e st r u c t u r e . A s

Litt e - a 〟S c b ein k m a n ( 1 9 91) , I ap ply p ri n cip al c o m p o n e n t a n aly sis t o th e w h ol e t e n

s t ru ct u r e w it h th e a s s um pti o n th at e n ti r e t e rm st ru ct u r e h a s 4 t re n d s , 5
- 1 0 y e a r o f th e st ru c t u r e

h a s 3 tr e n d s
,
an d 2 - 4 y e a r of t h e st ru ct u r e h a s 2 tr e n d s . T h e c o i nt e g r ati o n t e st c o n sid e r s th e

ti m e s e ri e s p r o p e rty of 也e t e n st m c t u r e d at a , b 山 p n n clp al c o m p o n e nt a n aly sis d o e s n
つ

t

c o n sid e r it . T h u s it
'

s l o gic al t o u s e th e n u m b e r o f c o m m o n t r e n d s d e ri v ed fr o m th e

c oi n t e g a rti o n t e s t .

-
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4 . R e s u lt

4 .1 U n i t R o o t T e s t

T h e r e i s n o d e n y i n g t h at all t h e v a ri a ble s a r e n o
- s t ati o n a ry . T h e r e s ult s a r e sh o wn o n T a bl e

4 ･1 an d T a bl e 4 ･2 ･ T h e d at a w ith fi r st diffe r e n c e f r o m o n g l n al d at a a r e an aly z e d b y A D F a n d

K P S S T e st ･ It
'

s p o s sible t o c o n cl u d e t h at all th e v a ri abl e s ar e I( 1) , r e s ult s a r e s h o w n o n T able

4 .3 an d T abl e 4 .4 .

T a bl e 4 .1 A D F T e s t - O ri gi n al S e ri e s

V a ri a bl e W ith o u t T r e n d W ith T r e n d

Y 2

Y 3

Y 4

Y 5

Y 6

Y 7

Y 8

Y 9

Y 1 0

Y 1 2

Y 1 5

- 1 .93 1

- 2 .0 3 2

-2 .0 2 5

- 2 .09 0

- 2 .02 6

- 2 .0 55

-2 .06 1

-2 .07 l

- 2 .1 0 4

- 2 .1 8 8

- 2
.2 6 8

- 1 . 9 7 9

- 2 . 1 4 5

- 2 .1 3 9

- 2 . 1 1 1

-2 .0 7 1

- 2 .0 68

-2 .05 8

- 2 .0 6 1

- 2
.08 7

- 2 .1 7 4

- 2 .2 6 1

* in di c a t e s s lg nifi c a n c e a t th e 5 % l e v el .

5 % c riti c a l v al u e s a r e - 2 .8 6( W it h o u t T r e n d)
13 .
4 1( W ith T r e n d)

T a ble 4 . 2 K P S S T e s t - O ri gi n al S e ri e s

L a 巨 - 4

V a ri a bl e

L a 巨 - 1 2

』y 2

』y 3

』y 4

』y 5

』y 6

』y 7

』y 8

∠1 y 9

』y l O

』y 1 2

∠]y 1 5

9 .88 4 *

8 .8 1 5 *

7 .8 1 6 *

9 .73 1 *

5 . 8 05 *

5 . 1 96 *

4 .8 (;2 *

4 .6 6 2
*

4 .5 4 0
*

4 .3 2 6 *

4 .2 7 4
*

2 .86 2
*

2 .8 4 6 *

2 . 8 2 8
*

2 . 7 4 8 *

2 .6 4 8
*

2 . 5 4 1 *

2 . 4 7 3
*

2 _4 1 4 *

2 . 3 5 3
*

2 .1 8 2 *

1 .9 5 2 *

3 .88 1
*

3 .4 7 3 *

3 .08 2
*

2 .65 5 *

2 .2 9 1 *

2 .0 5 2 *

1 .9 2 1
*

1 .8 4 2 *

I .795
*

1 .71 4 *

I .69 6 *

1 . 1 3 7
*

1 .1 3 l *

1 . 1 2 2
*

i .08 9 *

1 .0 4 8 *

1 .00 5 *

0 .97 9 *

0 .95 5 *

0 .93 2 *

0 .86 6
*

0 .7 7 6 *

* i n di c a t e s s lg nifi c a n c e at th e 5 % l e v el .

5 % c ri ti c al v al u e s a r e 0 .46 3 (t r e n d st ati o n a r y) ､
0 .1 4 6(l e v el s t ati o n a r y) .

TI pi n di c a t e s t r e n d st ati o n a rity ･ TI T i n di c at e s l e v el st ati o n a rity .

- 5 0 -



T a ble 4 .3 A I) F T e st w ith a fi r s t diffe r e n c e

V a ri a bl e W ith o u t T r e n d W ith T r e n d

∠4 y 2

∠]y 3

A y 4

∠] y 5

∠】y 6

』y 7

』y 8

∠】y 9

』y lO

』y 1 2

∠】y 1 5

- 2 2 .5 3 5
*

- 2 2 .3 3 1 *

- 2 2 . 57 5
*

- 2 2 . 7 4 7 *

- 2 2 .8 7 4 *

-2 3 . 06 3 *

- 2 2 .99 3
*

- 23 .0 4 7 *

- 2 2 .97 l
*

- 2 2 . 87 1 *

- 2 2 .91 0
*

- 2 2 . 2 1 4 *

- 2 2 . 1 9 7
*

- 2 2 .4 8 2 *

- 2 2 .7 1 3
*

- 2 2 .8 2 4 *

- 23 .009
*

- 2 2 .9 2 4 *

- 2 2 .966
*

- 2 2 .888 *

- 2 2 .787 *

-2 2 .806 *

* i n di c at e s s lg nifi c a n c e at th e 5 % l e v el ,

5 % c riti c al v al u e s a r e - 2 .8 6( W ith o u t T r e n d) -3 . 4 1( w ith T r e n d)

T a ble 4 .4 K P S S T e s ト S e ri e s w ith Fi r st I)iffc r e n c e

L a g - 4 L a ど = 1 2

V a ri a bl e

Y 2

Y 3

Y 4

Y 5

Y 6

Y 7

Y 8

Y 9

Y I O

Y 1 2

Y 1 5

0 .1 14

0 .0 87

0 .0 7 8

0 .0 7 5

0 .0 77

0 .0 7 8

0 .0 8 1

0 .0 8 2

0 .0 8 1

0 .0 7 6

0 .0 7 5

0 .0 26

0 .03 1

0 .039

0 .0 47

0 .0 5 2

0 .0 55

0 .0 57

0 .0 5 8

0 .0 5 7

0 .0 5 4

0 .05 l

0 .1 06

0 .0 80

0 .0 7 1

0 .0 68

0 .0 70

0 .0 71

0 .0 7 3

0 .0 7 5

0 .0 7 5

0 .0 7 2

0 .0 7 2

0 .0 2 5

0 .0 2 9

0 .0 3 6

0 .0 43

0
.0 4 8

0 .0 5 1

0 .05 2

0 .0 53

0 .0 5 3

0 .05 1

0 .0 4 9

* i n di c at e s s ig nifi c a n c e a t th e 5 % l e v el .

5 % c riti c al v al u e s a r e O ･4 63 (tr e n d st ati o n a ry) ､ 0 .1 4 6(l e v el st ati o n a ry) .

TI pi n di c at e s t r e n d st ati o n a rity ･ 叩 in dic a t e s l e v el st ati o n a rity .

4 ･ 2 C oi n t e g r a ti o n T e s t of J o h a n s e n a n d C o m m o n T re n d

lt
つ

s fわu n d th at th e e n ti r e t e r m st m ct u r e i s d ri v e n by 4 c o m m o n t r e n d s . T h e re s ult is

c o n si st e n t w ith t h e r e c o g niti o n h eld b y th e m a rk et p a rt lC IP an t S t h at th e t e rm st ru ct u r e o v e r 1 0

y e a r i s d ri v e n b y a sp e ci al fb u 地 tr e n d ･ T h e 5 - 1 0 y e a r of s w ap h a v e 3 c o m m o n tr e n d s ･ T h e

2 - 4 y e a r i s d ri v e n b y 2 c o mm o n t r e n d s ･ T h e e n ti r e t e r m st ru ct u r e i s di vid e d i n t o th r e e p a rt s
-

(1) m id dl e t e rm ( fr o m 2 y e a r th r o u gh 4 y e ar -t w o c o mm o n tr e n d s) ,(2)l o n g t e rm (fr o m 5 y e a r

t h r o u g h 1 0 y e a r
- t w o c o m m o n t r e n d s) ,(5)s u pe r l o n g t e r m (fr o m 12 y e a r t h r o u g h 1 5 y e a r -f o u r

- 5 1 -



c o m m o n t r e n d s) ･ T h e r e s u lt s ar e sh o wn o n T abl e 4 .5 th r o u gh T a bl e 4 .1 3 .

T a bl e 4 ･ 5 C oi n t e g r a ti o n T e st
- l l S e ri e s

N ull A lt e m ativ e T e st S t atistic s 5 % C ritic al V al u e 1 % C ritic al V al u e

M a xi m al Ei e n v al u e T e st

3

4

5

∠
U

7

≦

≦

≦

≦

≦

r

r

r

r

r

r ≦8

r ≦9

r ≦1 0

T r a c e T e st

-

2

3

4

5

6

7

8

9

川
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:

:

:
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:

ニ

ニ
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r

r

r

r

r

r

r

r

r

r

r - 0

-

2

つ
J

4

5

∠
U

7

0
0

9

≦

≦

≦

≦

≦

≦

≦

≦

≦

r

r

r

r

r

r

r

r

r

0ー≦r

1

2

3

4

5

6

7

8

9

1 0

‖

:

:

:

:

:

:

:

:

:

ニ

ニ

r

r

r

r

r

r

r

r

r

r

r

2 9 0 .8 2 * *

2 7 8 ,6 3 * *

1 73 .8 8 * *

1 0 4 . 1 1 * *

8 6 . 1 4 * *

6 4 .3 0 * *

5 8 .3 8 *
*

2 6 .3 8

1 2 .0 9

6 .73

4 .9 1

1 1 06 .3 8
* *

81 5 .5 6 * *

53 6 .93
* *

3 63 .0 5 * *

2 5 8 .9 4
* *

1 7 2 .8 * *

1 0 8 .4 9 * *

5 0 .l l

2 3 .7 3

l l .6 4

4 .9 1

6 9 .7 4

6 3 . 57

5 7 .4 2

5 2

4 6 .45

4 0 .3

3 4 .4

2 8 . 1 4

2 2

1 5 .6 7

9 . 2 4

2 9 1 .4

2 4 4 .1 5

2 0 2 .9 2

1 6 5 .5 8

13 1 .7

1 0 2 . 1 4

7 6 .0 7

53 .1 2

3 4 .9 1

1 9 .9 6

9 .2 4

76 .63

69 .9 4

63 . 7 1

5 7 .95

5 1 .91

4 6 .8 2

3 9 . 79

3 3 .2 4

2 6 .8 1

2 0 .2

1 2 .9 7

3 07 .6 4

2 57 .6 8

2 15 .7 4

17 7 .2

1 43 .0 9

l ll .0 1

84 .45

60 .1 6

41 .07

2 4 .6

1 2 .97

T h e J o h a n s e n c oi n t e g r ati o n t e st i s c o n d u ct e d u s i n g 1 I s e ri e s ･

T h e n u m b e r o r c o i n t e g r ati o n v e ct o r is 7 . T h e n u m b e r o f c o m m o n t r e n d i s 4 .

T h e e n tir e t e - st r u ct u r e i s d ri v e n b y 4 c o m IⅥ O n t r e n d s .

* *
i n di c a t e s s lg n lg l C a n C e at th e 1 % l e v el .

* i n di c at e s s i g nifi c a n c e at th e 5 % l e v el .

C ri ti c al v al u e s a r e f r o m O st e r w ald - L e n u m (1 99 2) .

-

5 2
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T a b l e 4 . 6 C oi n t e g r a ti o n T e s t
- 1 0 S e ri e s

N ull A lt e m ati v e T e st S t atistic s 5 % C ritic al V alu e 1 % C ritic al V alu e

M a xi m al Ei e n v al u e T e st

r
- 0

,

-

2

つ
J

4

5
′

b

7
0
0

q
ノ

≦

≦

≦

≦
I

≦

V
f
I

≦

≦

≦

r

r
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r
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r

r

T r a c e T e st

-
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4

5

6

7

8

9

1 0
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:

:

:
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:

≡

r

r

r

r

r

r

r

r

r

r
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2
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4
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∩
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∫
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4

5
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8

9

川

ニ

ニ

ニ

ニ

:

:

:

:

:

≡

r

r

r

∫

r

r

r

r

r

r

2 8 8 .3 9 * *

2 66 .62 * *

1 6 2 .5 7 * *

l oo .5 4 * *

8 3 .2 3
* *

6 0 .2 2 * *

2 7 .9 5

1 2 .3 3

6 .4 5

4 .9 5

1 0 1 3 .2 6 * *

7 2 4 .8 7 * *

4 5 8 .2 5 * *

2 95 .6 8 * *

1 95 .1 3
* *

l i l .9 0 * *

5 1 .68

2 3 .73

1 1 .4

4 .9 5

6 3 .5 7

57 .4 2

5 2

4 6 .4 5

4 0 . 3

3 4 , 4

2 8 .1 4

2 2

1 5 .67

9 .
2 4

24 4 .
1 5

2 0 2 .9 2

1 65 .5 8

1 3 1 .7

10 2 .1 4

7 6 .07

5 3 .1 2

3 4 .9 1

1 9 .9 (;

9 .2 4

69 .9 4

63 .7 1

5 7 .9 5

5 1 .9 1

46 .8 2

3 9 .7 9

3 3 . 2 4

2 6 .8 1

20 .2

1 2 .9 7

2 57 .6 8

2 15 .7 4

1 77 .2

143 .09

1 11 .0 1

8 4 .4 5

6 0 .16

4 1 .0 7

2 4 .6

1 2 .9 7

T h e J o h a n s e n c o i n t e g r a ti o n t e st i s c o n d u ct e d u s l n g 1 0 s e ri e s ･

T h e n u m b e r o f c oi n t e g r a ti o n v e ct o r i s 6 ･ T h e n u m b e r o f c o m m o n t r e n d i s 4 ･

T h e t e r m st r u c t u r e u p t o 1 2 y e a r i s d ri v e n b y 4 c o m m o n t r e n d s ･

-

5 3
-



T a bl e 4 ･ 7 C oi n t e g r a ti o n T e st
- 9 S e ri e s

N u ll A lt e rn ati v e T e st S t atistic s 5 % C ri tic al V alu e l % C ri ti c al V alu e

M a x i m al Ei e n v al u e T e s t

r
- 0
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∠
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T r a c e T e s t
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0
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r
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2 7 5 .9 3
* *

2 4 0 .6 8 * *

1 5 0 .6 1 * *

1 0 0 . 5 1 * *

63 .33 * *

3 0 .2 8 *

1 2 .6 5

7 .6 6

3 .8 2

8 5 5 .4 7 * *

6 09 .5 4 * *

3 68 .86 * *

2 1 8 .2 5 * *

1 1 7 .74 * *

5 4 A l *

2 4 . 1 3

l l . 48

3 .8 2

つ
ム

諾
榔

4 ｡ ･3

3 - ･4

警

諾

5

20 2 .9 2

1 65 .5 8

13 1 .7

1 0 2 . 1 4

76 .0 7

53 .1 2

3 4 .9 1

19 .9 6

9 .2 4

63 . 7 1

5 7 .9 5

5 l .9 1

4 6 .8 2

3 9 .7 9

3 3 .2 4

2 6 .8 1

2 0 . 2

1 2 .9 7

2 1 5 . 74

1 77 .2

14 3 . 09

l l l .0 1

84 . 4 5

6 0 . 16

41 .07

2 4 .6

1 2 .9 7

T h e J o b a n s e n c oi n t e g r a ti o n t e st i s c o n d u c t e d u s ln g 9 s e ri e s .

T h e n u m b e r o f c oi n t e g r a ti o n v e c t o r i s 6 . T h e n u m b e r of c o m m o n t r e n d s i s 3 .

T h e t e - st r u c t u r e u p t o 10 y e ar i s d ri v e n b y 3 c o m m o n t r e n d .

* *
i n di c a t e s s lg n lg l C a n C e at th e 1 % l e v el .

* ill di c at e s s lg nifi c a n c e at th e 5 % l e v el .

C riti c al v al u e s a r e f r o m O s t e r w ald - L e n u m (1 9 9 2) .

-
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-



T a b le 4 . 8 C oi n t e g r a ti o n T e s ト 8 s e ri e s

N ull A lt e rn ati v e T e st St atistic s 5 % C ritic al V al u e 1 % C ritic al V al u e

M a xi m al Ei e n v al u e T e s t
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2 5 8 .6 0 * *

2 2 4 .6 2 * *

9 8 .7 5 * *

7 1 .3 4 * *

3 2 .5 8 *

1 2 .6 1

7 .6 6

3 .8 2

7 09 .9 8 * *

4 5 1 .3 9 * *

2 2 6 . 7 6 * *

1 2 8 .0 1 * *

5 6 .6 8 *

2 4 .0 9

l l . 4 8

3 .8 2

5 2

4 6 .45

4 0 .3

3 4 .4

2 8 .14

2 2

1 5 .67

9 .2 4

16 5 . 58

1 3 1 .7

10 2 .1 4

76 .0 7

53 .1 2

3 4 .9 1

1 9 .
9 6

9 .2 4

57 .9 5

51 .9 1

46 .8 2

3 9 .7 9

3 3 .2 4

26 ,8 1

2 0 ,2

1 2 . 97

1 7 7 . 2

1 4 3 .0 9

1 1 1 .O 1

8 4 .4 5

6 0 . 16

4 l .07

2 4 .6

1 2 .97

T h e J o h a n s e n c oi n t e g r ati o n t e st i s c o n d u ct ed u s l n g 8 s e ri e s ･

T h e n u m b e r o f c o i n t e g r a ti o n v e ct o r i s 5 . T h e n u m b e r o f c o m m o n tr e n d i s 3 ･

T h e t e m s t m c t u r e u p t o 9 y e a r i s d ri v e n b y 3 c o m m o n tr e n d s ･

* * i n di c a t e s s lg n lg l C a n C e at th e 1 % l e v el .

* i n di c at e s s lg nifi c a n c e at th e 5 % l e v el ･

C ri ti c al v al u e s a r e f r o m O s t e r w ald - L e n u m (1 99 2) .

-

5 5
-



T a ble 4 . 9 C oi n t e g r a ti o n T e s t
- 7 s e ri e s

N u11 A lt e r n ati v e T e st S t atistic s 5 % C ri tic al V al u e 1 % C ri tic al V al u e

M a xi m al Ei e n v al u e T e st
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2 4 2 .7 1
* *

13 1 .4 0 * *

79 .1 5 * *

3 5 .0 5 * *

1 3 .4 3

7 . 5

3 .8 3

5 1 3 .0 6 * *

2 7 0 .3 5
* *

1 3 8 .9 5 * *

5 9 .8 0 *
*

2 4 .76

l l .3 3

3 .83

4 6 .4 5

40 .3

3 4 .4

2 8 .1 4

2 2

15 .67

9 .2 4

13 1 .7

1 0 2 .1 4

7 6 .0 7

5 3 .1 2

3 4 .9 1

1 9 .96

9 . 2 4

5 1 .9 1

46 .8 2

3 9 . 7 9

33 .2 4

2 6 .8 1

2 0 .2

1 2 .97

1 4 3 .0 9

I l l .0 1

8 4 .4 5

6 0 .1 6

4 1 .0 7

2 4 .6

1 2 .9 7

T h e J o h a n s e n c o in t e g r ati o n t e st i s c o n d u c t e d u s i n g 7 s e ri e s .

T h e n u m b e r of c oi n t eg r ati o. n v e ct o r i s 4 . T h e Il u m b e r o r c o m m o n t r e n d i s 3 .

T h e t e n st r u c t u r e u p t o 8 y e a r i s d ri v e n b y 3 c o m m o n t r e n d s .

* * i n di c a t e s s lg n lg l C a n C e at th e 1 % l e v el .

* i n di c at e s s lg nifi c a n c e at th e 5 % l e v el .

C riti c al v al u e s a r e fr o m O st e r w ald -L e n u m (1 9 9 2) .

T a bl e 4 . 1 0 C oi n t e g r a ti o n T e st
- 6 S e ri e s

N ull A lt e m ati v e T e st S t atis ti c s 5 % C ritic al V al u e 1 % C ritic al V alu e

M a xi m al Ei e n v al u e T e st
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r

r

r

r

1 96 . 2 2 * *

93 .7 * *

4 2 .0 4 * *

1 5 . 5 9

6 .7 6

3 .6 7

3 5 7 .98
* *

lらl .7 6 * *

6 8 .06
* *

2 6 .0 2

1 0 .43

3 .6 7

40 .3

3 4 .4

2 8 .1 4

2 2

1 5 .6 7

9 . 2 4

1 0 2 .1 4

7 6 .0 7

5 3 .12

3 4 .91

1 9 .96

9 .2 4

4 6 .8 2

3 9 .79

3 3 .2 4

2 6 .8 1

2 0 .2

1 2 .9 7

1 1 1 . 0 1

84 .4 5

60 .1 6

4 l .0 7

2 4 .6

1 2 .9 7

'

l
-

h e J o h a n s e n c o l nt e g r a tl O n t e st lS C O n d u ct e d u s l n g 6 s e rl e S .

T h e n u m b e r o f c oi n t e g r a ti o n v e ct o r i s 3 . T h e n u m b e r o f c o m m o n t r e n d i s 3 .

T h e t e n s 廿u c 山 r e u p t o 7 y e a r i s d ri v e n b y 3 c o m m o n tr e n d s .

* * i n di c at e s s lg n lg l C a n C e a t th e 1 % l e v el .

* i n di c a t e s sig nifi c a n c e a t th e 5 % l e v el .

C ri ti c al v al u e s a r e f r o m O s t e r w ald -L e n u m (1 99 2) .
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T a bl e 4 . l l C oi n t e g r a ti o n T e s ト5 s e ri e s

N u11 A lt e rn ati v e T e st St atistic s 5 % C ritic al V al u e 1 % C ritic al V alu e

M a xi m al Ei e n v al u e T e st

r - 0

l

つ
ム

3

4

V
1
一

≦
一

V
I

I

≦
(

r

r

r

r

T r a c e T e st

ー

2

3

4

5

ニ

ニ

ニ

ニ

ニ

r

r

r

r

r

r
- 0

l

つ
ム

つ
J
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V
l

l

V
I
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V
"
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[

r

r

r
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｢

-

2

つ
J

4

5

ニ

ニ

ニ

ニ

ニ

r

r

r

r

r

1 4 4 .00 * *

5 9 .6 7
* *

1 7 .3 5

5 .83

3 . 5 5

2 3 0 .4 0 * *

8 6 .4 0
* *

26 . 7 3

9 . 3 8

3 . 5 5

3 4 .
4

28 . 1 4

2 2

1 5 .6 7

9 .2 4

76 .07

5 3 .1 2

3 4 .9 1

1 9 .96

9 .2 4

39 .7 9

33 .
2 4

26 .8 1

2 0 .2

1 2 ,97

8 4 .4 5

6 0 .1 6

4 1 .0 7

2 4 .6

1 2 . 9 7

T h e J o h a n s e n c oi n t eg r a ti o n t e s t i s c o n d u c t e d u s ln g 5 s e ri e s ･

T h e n u m b e r o f c oi n t e g r a ti o n v e c t o r i s 2 ･ T h e n u m b er of c o m m o n t r e n d i s 3 ･

T h e t ら m st r u c t u r e u p t o 6 y e a r i s d riv e n by 3 c o m m o n t r
e n d s ･

* * i n di c at e s s lg n lg l C a n C e at tb e 1 % 1 e v el ･

* i n di c a t e s s lg nifi c a n c e at th e 5 % l e v el ･

C riti c al v al u e s a r e fr o m O s t e r w ald -L e n u m (1 99 2) .

T a b l e 4 . 1 2 C oi n t e g r a ti o n T e s ト 4 s e ri e s

N u11 A lt e rn ati v e T e st St atisti c s 5 % C riti c al V al u e 1 % C riti c al V al u e

M a xi m al Ei e n v al u e T e st

0

l

つ
ム

3

≦

≦

≦

≦

r

r

r

r

T r a c e T e st

1

2

3

4

一

∴

:
:

:

:

｢

｣

r

r

r

r

0

l

つ
ん

3

≦

≦

≦

≦

r

r

r

r

ー

2

3

4

:

:

Ⅰ

:

こ

:
＼

r

r

r

r

1 0 1 .98 * *

1 8 .0 5

5 .6 2

3 .6 8

1 2 9 .3 3 * *

2 7 .3 5

9 .3

3 .6 8

2 8 .14

2 2

1 5 .6 7

9 .2 4

5 3 .1 2

3 4 .9 1

19 .96

9 .2 4

3 3 . 2 4

2 6 .8 1

2 0 .
2

1 2 .9 7

6 0 .1 6

4 l . 07

2 4 .6

1 2 .9 7

T h e J o h a n s e n c oi n t eg r ati o n t e s t i s c o n d u ct ed u s i n g 4 s
e ri e s ･

T h e n u m b e r o f c oi n t e g r a ti o n v e c t o r i s I ･ T h e n u m b e r of c o m m o n t r e n d is 3 ･

T h e t e r m s t r u c t u r e u p t o 5 y e a r i s d ri v e n b y 3 c o m m o n t r
e n d s ･

* * i n di c a t e s s lg n lg l C a n C e a t th e 1 % l e v el ･

* i n di c a t e s s lg nifi c a n c e at t h e 5 % 1 e v el ･

C ri ti c al v al u e s a r e 丘o m O s t e r w ald
- L e n u m (1 9 9 2) .
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T a b l e 4 ･1 3 C oi n t e g r a ti o n T e s t
- 3 s e ri e s

N ull A lt e m ativ e T est St atistic s 5 % C ritic al V al u e 1 % C riti c al V al u e

M a xi m al Ei e n v al u e T e s t

r ≦O

r ≦1

r ≦2

T r a c e T e s t

r ≦O r - 1

r ≦1 r
- 2

r ≦2 r - 3

2 5 . 1 4 * *

5 .5 5

3 .83

3 4 .5 2 * *

9 .3 8

3 .8 3

2 2

1 5 .6 7

9 .2 4

3 4 .91

1 9 .96

9 .2 4

2 6 .81

2 0 .
2

1 2 .9 7

4 1 .0 7

2 4 .6

1 2 .9 7

T h e J o h a n s e n c oi n t e g r a ti o n t e st is c o nd u ct ed u s l n･g
3 s e ri e s ･

T h e n u m b er of c o i n t e g r ati o n v e ct o r is 1 . T h e n u m b e r of c o m m o n t r e n d i s 2 .

T h e t e n st r u ct u r e u p t o 4 y e a r i s d ri v ell b y 2 c o ITl m O n tr e n d s .

* * i n di c at e s s lg n lg l C a n C e a t th e 1 % l e v el .

* i n di c at e s s ig nifi c a n c e a t th e 5 % l e v el .

C riti c al v al u e s a r e fr o m O st e r w ald -L e n u m (1 9 9 2) .

T a bl e 4 ･1 4 - F a c t o r L o a di n g

M at u rit y F a ct o r O n e F a ct o r T w o F a ct o r T h r e e F a ct o r F o u r

Y 2 0 .8 2 3 8 5

Y 3 0 .9 00 60

Y 4 0 .9 5 4 6 2

Y 5 0 .9 8 51 6

Y 6 0 .99 66 2

Y 7 0 .99 7 2 0

Y 8 0 .99 3 9 1

Y 9 0 .9 8 9 8 1

Y 1 0 0 .98 5 7 5

Y 1 2 0 .9 7 59 5

Y 1 5 0 .9 5 88 8

0 . 55 2 63

0 .4 3 2 2 0

0 .2 96 1 5

0 .1 6 2 4 2

0 .0 4 5 8 4

-0 .04 2 4 0

-0 ,09 93 l

-0 .1 3 88 0

-0 .1 6 69 8

-0 .0 1 1 9 5

-0 .0 490 9

-0 .06 6 8 5

-0 .06 06 l

-0 .0 4 5 1 6

-0 .0 2 53 3

- 0 .00 3 0 9

-0 .2 1 17 3 0 .0 4 98 7 -0 .0 00 83

-0 .2 4 8 3 4 0 .13 5 2 4 0 .0 2 33 5

T h e Fi r st f a c t o r e x pl ai n s 94 ･0 2 % o f th e yi eld ( Y 2 th r o u gh Y 1 5) c h a n g e .
T h e S e c o n d f a ct o r e x pl ai n s 5 ･5 l

O
j(o of t h e yi eld ( Y 2 th r o u gh Y 1 5) c h a n g e .

T h e T hi rd f a ct o r e x pl ai n s O ･4 2 % o f th e yi eld ( Y 4 th r o u gh Y 1 5) ch a n g e .
T h e F o u rth f a ct o r e x pl ai n s O ･0 4 % of th e yi eld ( Y 1 2 t h r o u g h Y 1 5) ch a n g e .
T h e n u m b e r o f f a c t o r s i s d e cid e d b y th e J o h a n s e n c oi nt eg r a ti o n t e st ･

4 ･ 3 P ri n cip al C o m p o n e n t A n a ly sis

T h e fa ct o r l o adin g s a r e sh o wn i n T able 4 ･ 1 4 ･ T h e fir st f a ct o r sh o w s p o siti v e a s s o ci ati o n s

b et w e e n t h e f a c t o r an d e a ch i nt e r e s t r at e r o u g hly th e e q u al m a g nit u d e ･ T hi s fa c t o r c an b e

c h a r a c t e ri z e d a s a shift fa ct o r ･ T h e s e c o n d fa ct o r c an b e i n te rp r et e d a s a sl o p e f a c t o r ･ T h e t hird

f a c t o r s e e m s t o r ep r e s e n t th e c u rv at u r e o f th e t e rm st ru ct u r e . T h e f o u rth fa ct o r i s c o n side r e d t o

-
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b e a sp e ci al f a ct o r f o r th e st ru ct u r e o v e r 1 2 y e a r ･ E sp e ci ally 15 y e a r h a s p o siti v e thi rd fact o r

a n d fo u rth fa ct o r disti n g u i shi n g th e s u p e r l o n g z o n e 丘o m t h e e n ti r e c u rv e ･

5 ･ C o n cl u d i n g R e m a r k s

I n this c h ap t e r , st ati sti c al a n aly s e s a r e o rg an i z e d t o a v oid sp u ri o u s re g r e s si o n d u e t o

n o n
-

st a ti o n a rlty Of fi n an ci al ti m e s e ri e s . Fir st I u s e u nit r o o t an aly s I S t O C O n fi r m th e

n o n - s t a ti o n a rity o f th e d at a ･ T h e n l d r a w t h e c o m m o n t r e n d s by u s l n g C Oi nt e g r ati o n a n aly sis ･

T his is te s t e d b y u s i n g n o t O nly t h e w h ol e t e rm st ru ct u r e b ut al s o p a rts of th e t e rm st ru ct u r e

w ith t h e s e q u e n ti al s u b t r a c ti o n o f t h e d at a fr o m l o n g e r m at u ri ti e s ･ Fi n ally th e p rl n C IP al

c o m p o n e n t a n aly sis is c o n d u c t e d .

F r o m e m p l rl C al an al y si s , I c a n c o n cl u d e th at th e w h ol e t e n s t ru ct u r e f h) m 2 y e a r th r o u gh

1 5 y e a r i s d ri v e n b y 4 c o m m o n tr e n d s . T h e r e s ult i s c o n si st e n t w ith th e r e c o g niti o n h eld b y

th e m a rk et p a rti cip a n ts th at th e t e n st r u c t u r e o v e r 1 0 y e a r is d ri v e n by a sp e ci al t r e n d . T his

s pe cial t r e n d c an b e c all e d a f o r e lg n f a ct o r d e cidi n g th e m o v e m e n t of t h e s u p e r l o n g str u ct u r e

o f t h e J ap an e s e Y e n s w ap si n c e m o st of t h e p a rti cip a nt s a r e n o n
-J a p an e s e i n v e st m e n t h o u s e s

a n d b a n k s .

T h e t e r m st r u c t u r e fとo m 2 y e a r t h r o u g h 1 0 y e a r i s d ri v e n b y 3 c o mm o n t r e n d s . T h e t e r m

s t ru ct u r e 丘o m 2 y e a r th r o u gh 4 y e ar i s d ri v e n b y t w o c o m m o n tr e n d s . T h u s th e e n ti r e te rm

s t ru ct u r e i s di vid e d i nt o th r e e p a rt s
-

(1) m id dle t e rm (f r o m 2 y e a r th r o u g h 4 y e a r -t w o c o m m o n

tr e n d s) , (2) l o n g t e rm ( 允o m 5 y e a r th r o u g h 1 0 y e ar ニt W O C O mm O n t r e n d s) , (5) s up e rl o n g te rm

(fr o m 1 2 y e a r th r o u g h 1 5 y e a r
-fTo u r c o m m o n t r e n d s) .

- 5 9
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C h apt e r 5

T h e I n t e r e s t R a t e Li n k a g e b et w e e n J a p a n a n d U S
*

1 . I n t r o d ll Cti o n

T his c h a pt e r a n aly z e s th e r el ati o n ship of i nt e r e st r at e s b et w e e n J ap a n a n d U S 丘o m O ct o b e r

1 99 0 th r o u gh A u g u s t 2 0 0 0 i n t h e fr a m e w o rk of u n c o v e r ed i nt e r e s t r at e p a rity r el ati o n s hip

( U IP) ･ U n d e r n o ati n g e x ch a n g e r at e , i n t e r e s t r a te s di 蝕r a c r o s s c o u n tri e s b e c a u s e th e e xi sti n g

p r e s s u r e s o n fi n an ci al m a rk et s a r e ab s o rb e d b y m o v e m e n t s in th e e x ch a n g e r at e s o r e x p e c t e d

e x c h an g e r at e d e v el o p m e n t .

T h e i nt e m ati o n al i nt e g r ati o n of fin a n ci al m a rk et s h a s i n c r e a s e d d r am a ti c ally si n c e th e

b e gin n l n g Of 1 9 8 0
'

s
l

･ T h e d e v el o p m e n t a n d i n c r e a s e of n e w 丘n a n ci al i n st m m e n ts s u c h a s

c u r r e n cy an d i nt e r e s t r a t e s w ap s h a v e s ti m ul at e d i nt e m ati o n al f in a n ci al i n t e g r ati o n b y gl V l n g

i n v e st o rs a w id e r r a n g e of ch oi c e s th a n p r e vi o u sly a v ailable i n d o m e s ti c m a r k ets . H o w e v e r

th e i n t e rn ati o n al i n t e g r ati o n o f fin an ci al m a rk ets d o e s n ot n e c e s s a rily w o r k t o e q u ali z e i nt e r e st

r at e s am o ng diffTe r e n t c o u n t ri e s .

B a nk f o r I n t e rn a ti o n al S ettl e m e n ts ( 1 9 89) p r o vi d e s w id e r a n g e of s u rv e y a n d e m pi ri c al

r e s ult t o c o n cl u d e g e n e r ally th at t h e c o rr el ati o n s o f l o n g
-t e r m i nt e r e s t r at e s a m o n g th e th r e e

m aj o r e c o n o m i e s w e r e high e r o n a v e r a g e i n th e 1 98 0
'

s t h an d u ri n g th e 1 97 0
'

s . F r a n k el(1 9 8 9)

s up p o rt s this vi e w b y B an k f o r I nte rn ati o n al S ettle m e n t s (1 9 8 9) . B u t C h ri sti an s e n m g ott

(1 9 9 7) p oi nt o u t th at th e r e s e e m s t o h a v e b e e n n o f u rth e r i n c r e a s e i n t h e sy n ch r o ni z ati o n of

lo n g
-t e r m i nte r e st r a t e s si n c e th e e ar ly 19 8 0

'

s . K a s m a nrPig ott (1 98 8) r ep o rt s th at t h e i n c r e a s e

辛 T his c h a pt e r is b a s e d o n lt o ( 2 0 0 5 d) .
1 B l u n d elトW ig n all/ B r o w n e (1 9 9 1) ,F r a n k el (1 9 9 2) ,

G old st ei n/ M u s s a (1 9 9 3) a n d P ig ott(1 9 9 3) s h o w th at
t h e gl o b aliz ati o n o f fi n a n ci al m a rk et s i n c r e as e d m a rk e dly ･

-

6 0
-



of i nt e rn ati o n al i n t e g r ati o n i n fin a n ci al m a rk ets d o e s n
'

t n e c e s s a rily le a d t o t h e c o n v e rg e n c e o f

n o m i n al i nt e re st r at e s .

T h r o o p (1 9 9 4) an d C h ri sti an s e n/Pig o tt ( 1 99 7) ap ply n o n - st ati o n a ry ti m e s e ri e s m e th o d s

s u c h a s u n it r o o t t e s t an d c oi nt eg r ati o n . T h r o o p ( 1 9 9 4) fi n ds t h at i n t h e 1 9 8 0
'

s th er e w a s n o

m e a s u r a bl e t e n d e n c y fo r r e al s h o rt an d l o n g
-t e rm i nt e r e st r at e s b et w e e n U S an d th e m aj o r

i nd u stri al c o u n ti e s t o c o n v e r g e . C h ri sti a n s e n/ Pig ott (1 9 9 7) c o n cl u d e th at bil at e r al

c o
-

v a ri ati o n of l o n g
- te r m i n t e r e st r at e s h a s g o n e u p l n th e 1 9 90

'

s a m o n g s o m e E u r o p e an

c o u n ti e s
,
b ut th e r e i s n o e vi d e n c e o f a n y s ub st a n ti al in c r e a s e f o r c o u n ti e s w ith n o ati n g

e x ch a n g e r at e s s u c h a s J ap an an d U S .

B e rk (2 0 0 1) p r o vid e s e x t e n si v e st u die s o n i nt e rn ati o n al c o
-

m o v e m e n t o f lo n g te r m b o n d s

f r o m i n t e m ati o n al b u si n e s s c y cl e s a n d i n fl ati o n e x p e c t ati o n s t o fi n d th at t h e r e s e e m s n o t o b e

an y c o n vi n c i n g e vid e n c e t o w a rd a p a rti c ul a r dir e c ti o n of c a u s ality am o n g m aj O r 6

i n d u st ri aliz e d n ati o n s ･ M c C all u m ( 1 99 4) c o n cl u d e s t h at t h e r e a r e r e a s o n s fわr r e vi e w i n g U I P

rel ati o n s hip a s m o r e i m p o rt an t t h an t h e u n bi a s e d n e s s of f o r w a r d r at e s a s p r e dict o r s of fu t u r e

sp ot e x c h a n g e r a t e s .

I n vi e w o f th e s e p r e vi o u s s t u die s , th e f oll o w i n g fe at u r e s ch a r a ct e ri z e this ch ap t e r . Fi r st , t h is

ch a pt e r u s e s th e w h ol e t e n st m c t u r e of J P y e n a n d U S d oll a r i n t e r e st r a t e s 丘
･

o m 1 m o n t h

th r o u gh 1 0 y e ar . I n this w ay , w h et h e r th e w h ole t e rm st ru ct u r e b et w e e n J P an d U S h a s a l o n g

ru n r el ati o n ship o r s o m e p a rt s of th e yield c u rv e s a r e i n t h e lo n g ru n e q uilib ri u m s . S e c o n d
,
th e

w h ol e s a m pl e p e ri o d is divid e d i n t o t w o b a s e d u p o n th e m o n et a ry p oli c y r e g l m e S . T h u s

i n v e s tig ati n g th e i n t e r e s t r at e li n k ag e s i n di ff e r e n t m o n et a ry p olic y r e gi m e s C a n b e p o s sibl e .

T h e r e m ai n d e r o f t his c h apt e r i s a s f ollo w s . S e cti o n 2 d e s c rib e s t h e d at a . S e c ti o n 3 dis c u s s e s

th e f r am e w o rk o f th e an aly sis . S e cti o n 4 p r e s e n t s th e r e s u lt s . S e cti o n 5 c o n cl u d e s .

ヱ. D a t a

2 .1 J P Y I n t e r e s t R a t e s

T h e 1 1 s e ri e s of d at a - L I B O R ( L o n d o n I n t e r b a n k O ff e r e d R at e - 1 m o n th , 3 m o n th , 6 m o n t h ,

9 m o n th , 1 2 m o n th) an d i n t e r e st r at e s w a p r at e 2 ( 2 y e a r , 3 y e a r , 4 y e a r , 5 y e a r , 7 y e ar an d 1 0

2 S o f ar t h e is s u an c e s o f J G B (J a p an e s e G o v e r n m e n t B o n d) a r e c e n t e r e d o n 1 0 y e a r . T h e m o s t o f t r a di n g

- 6 1 -



y e a r) a s of 5 p m i n N e w Y o rk ti m e ar e u s e d o n a d aily b a si s fr o m O ct o b e r 2 ,19 9 0 th r o u gh

A u g u st l l , 2 00 0 .

2 .2 U S I n te r e s t R at e s

T h e 1 1 s e ri e s o f d at a - LI B O R ( L o n d o n l nt e rb an k O 飽 r e d R at e
- 1 m o n th , 3 m o n th , 6 m o n th ,

9 m o n th , 1 2 m o n th) an d i n t er e s t r at e s w ap r at e ( 2 y e a r , 3 y e a r , 4 y e a r , 5 y e a r , 7 y e a r an d 1 0

y e a r) a s of 5 p m N e w Y o rk ti m e a r e u s e d o n a d aily b a si s f r o m O ct o b e r
2
,1 9 9 0 thr o u gh

A u g u st l l , 2 0 0 0 .

2 .3 F o r e lg n E x c h a n g e R at e E x p e ct a ti o n

lf r e ali z e d v al u e s o f fわr eig n e x c h a n g e r a t e c h an g e a r e I (1) , th e i n n o v ati o n w ill in n u e n c e

th e f ut u r e c h a n g e of f o r e ig n e x c h a n g e r at e s ･ Wh e n th e e x p e ct e d v al u e s o f f o r e lg n e x c h an g e

r at e c h a n g e , E , ( S / . j)/ k , a r e d efi n e d a sj t e rm f o r w a rd e x p e c t ati o n o
f fo r eig n e x c h an g e r at e

b a s e d o n th e p e ri o d o f f a r e r an d o m w alk , it fわll o w s th at S , . 1
= S
/
+ ど
′+ I( g ′.- i s an i n n o v ati o n

o f v al u e of fb r eig n e x ch a n g e r at e c h a n g e) ･

A c c o rdi n gly a s f o r th e e x p e c t ed v al u e of fbr e lg n e x c h an g e r at e c h a n g e at t h e fu t u r e
ti m e of

j , e q u ati o n ( 5 .5) h old s t ru e . T h u s r e ali z e d v al u e s of f o r eig n e x c h an g e r at e at th e ti m e o f i

in di c at e th e fu t u r e e x p e c t a ti o n of fo r e lg n e x ch an g e r at e s ･

E
((S t . j)

- S
( ( 5 .5)

I n t his ch a pt e r , th e r e aliz e d v al u e s o f fo r e i g n
e x c h an g e r at e a r e c al c u l at

e d fb r th e p e ri o d s of

1 m o n th , 3 m o n th , 6 m o n th , 9 m o n th a n d 1 2 m o n th ･ F o r t h e a c t u al a n aly sis , r e ali z e d r a t e s a r e

u s e d t o m at c h th e m at u ritie s o f i nt e r e st r at e s . B u t f o r th e m a t u ritie s l o n g er th an 2 y e a r , th e

r e aliz e d d at a f o r th e p e ri o d o f 1 2 m o n th a r e u s e d ･

2 .4 S a m p l e P e ri o d

T h e w h ol e s am pl e i s divid e d in t o t w o s u b p e ri o
d s ･ T h e fir st s u b p e ri o d , n a m e d S a m ple A , i s

a cti viti e s ar e m a d e o n 1 0 y e a r J G B ･ T h e r e f o r e it
'

s v e ry d ifTI C ult t o d r a w a p r o p e r yi eld c u rv e b y
us 1n g th e

a c t u al J G B d at a . O n th e o th e r h a n d , a c 山 al t r a n s a cti o n s o f i nt e r e st r at e s w ap s a r e c o n d u ct e d o n th e yield

c u rv e o f 2 y e ar t h r o u g h 1 0 y e a r ･ S in c e s w a p d at a ar e u s e d f o r J a p an es e y e n , s w ap d at a a r e als o
u s ed f o r

U .S m a rk et .

- 6 2 -



fr o m O ct o b e r2
,
1 9 9 0 t h r o u g h M a y 17 ,1 9 93 . I n S a m pl e A t h e m o n et a ry p olicy r eg l m e S b oth in

J ap an an d U S ar e e a s l n g ･ T h e s e c o n d s u b p eri o d , n am e d S am ple B , i s fr o m M ay 1 8 ,1 9 9 3

th r o u gh A u g u st 11 ,2 0 0 0 ･

3

I n S a m ple B th e m o n et a ry p oli c y r eg l m e i n J ap a n i s e a s l n g , b u t i n U S it
'

s tig ht e ni n g . I n

flg u r e 5 ･1 th e c o m p a ri s o n of 4 s e ri e s (3 m o n t h , 1 2 m o n th , 5 y e a r, 1 0 y e a r) in S am ple A is

s h o w n ･ h 丘g u r e 5 ･ 2 th e c o m p a ri s o n of 4 s e d e s (3 m o n th , 1 2 m o n th , 5 y e a r , 1 0 y e a r) i n

S am ple B is i n dic at e d .

F ig u r e 5 .I T h e M o v e m e n t o f 4 S e r i e s ( 9 0 .1 0 .2 - 9 3 .5 .1 7)
%

U S - U S I n t e r e st R a te s

∬ = J ap a n e s e l n te r e s t R at e s

4

3 T h e F e d e r al O p e n M ar k e t C o m m itt e e ( F O M C) c h a n g e d m o n et a ry p oli cy bi a s fr o m n e u tr al t o ti gh t e n in g
o n M ay 1 8 ,1 9 9 3 ･ T h e B a n k of J a p a n lift ed z er o in t e r e st r at e p oli c y o n A u g u st 1 1 ,2 0 0 0 .

- 6 3 -



%

F ig u r e 5 .2 T h e M o v e m e n t o f
4 S e ri e s( 9 3 ･5 ･ 1 8 - 0 0 ･8 ･ 1 1)

%

U S
- U S I n te r e s t R a t e s

J P - J a p a n e s e I n t e r e st R a te s

-
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3 . F r a m e w o r k of A n aly sis

3 .1 U nit R o o t Te s t

si n c e t h e e m p lr lC al an aly si s fr o m m id
- 1 9 8 0 th r o u gh m i d

- 1 9 90
'

s sh o w t h at s u c h d at a a s

i nt e r e st r at e s , f o r e lg n e X Ch an g e an d st o ck s a r e n o n
-

st a ti o n a ry , it
'

s n e c e s s a ry t o c h e c k if th e

d at a u s e d i n t his c h apt e r c o n t ai n u nit r o o
t s ･ T h e K P S S ( K w ia土o w ski/P hillip s/S ch m idt/ S hin)

t e st i s u s e d . K P S S t e s t d ef in e s n ull h yp oth e si s a s
'

u nit r o ot s d o n
'

t e xi st
'

an d alt e rn ati v e

h y p o 也e sis a s
`

u nit r o ot s e xi st
つ4

･ T h e K P S S t e st is c o n sid e r e d t o h a v e m o r e s t atistic al p o w e r

t h an o t h e r u n it r o o t t e st s s u ch a s A D F ( A u g m e n t ed D i ck e y/ F ul l e r) an d P P ( P hillip s P e r r o n)

t e st s 5 .

3 .2 C oi n t eg r a ti o n T e st

T h e effe cts of e x ch an g e r at e m o v e m e n t s o n i nt er e st r
at e r el atio n s c an b e d e s c rib e d in te rm s

of u n c o v e r e d i nt e r e s t r at e p a rity ( U IP) r el ati o n .
A c c o rdi n g t o Bl u n d el トW i g n all/ B r o w n (1 9 9 1) ,

U IP d efin e s th at th e diffTe r e n c e b et w e e n a n y t w o c o u n tri e s
'

n o m i n al int e r e st r at e e q u al s t h e

e x p e ct e d d ep r e ci ati o n of th e fir st c o u n t ry
'

s c u r r e n c y ag ai n st s e c o n d
'

s ( o v e r th e life of t h e

i n s t r u m e n t) .

i( k) I - i(k): - E t ( S t . j) / k (5 .1)

w h e r e i( k) L an d i(k): a r e r e s p e c ti v ely th e i nt e r e st r ate s o n f o reig n c u r r e n c y an d h o m e

c u r r e n cy d e n o m i n at e d a s s e ts of a gi v e n m
at u rity , E / (S t . j)/ k is t h e e x p e ct e d ( an n u a

li z ed)

r at e of h o m e c u r r e n c y d e p r e ci ati o n t o m at u rit y ･

G e n e r ally O L S m e th o d is us e d t o an aly z e th e r
el ati o n ship s am o n g th

e v ar i a bl e s ･ H o w e v e r

w h e n th e n o n - s t ati o n ar y v a ri abl e s a r e i n cl u d ed , o rdi n a ry h y p
oth e si s te st t e n d s t o d r a w th e

m i st ak e n r e s ults si n c e t h e c o efrl Ci e n t o f d et e r m i n a ti o n a n d t - st ati sti c s d o n o t fTollo w th e si m ple

dist ri b uti o n .

4 S e e K w i at o w s ki/P billip s/S c m id t/S h i n (1 9 9 2) ･

5 F o r th e d et ails of m eth o d s
,
s e e D i c k e y 仔u lle r (1 9 7 9) , D i c k e y 仇 11 e r (1 9 8 1) a n d P hillip s/ P e rr o n (1 9 8 8) ･
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G r an g e r 伽 e w b old (1 9 7 4) c all e d this p r o bl e m
'

S p u ri o u s R eg r e s s
i o n

'

･ Phillip s ( 1 98 6)

p oi nt e d o u t t w o p oi nts a s t o th e an aly sis o f n o n
-

s t ati o n a ry d at a
- ( 1) th e c o e ffi ci e n t o f

d et e r m i n ati o n t e n d n ot t o m e a s u r e th e r el ati o n ship am o n g v a ri ab le s ,( 2) e sti m at e d e q u ati o n

wi th l o w D u rbi n - W at s o n r ati o c an p o s sibly h a v e a p r o ble m of sp u ri o u s r e g r e s si o n ･

N o n -

st ati o n a r y t l m e S e ri e s w an d e r w id ely w ith th eir o wn sh o rt
-r u n d y n a m i c s , b u t a li n e a r

c o m bin ati o n o f th e s e ri e s c an s o m e ti m e s b e st a ti o n ar y s o th at th e y s h o w c o
-

m o v e m e n t with

l o n g
- r 皿 dy n a m i c s . T his is c all ed a s c oi nt e g r ati o n b y E n gl e/ G r a n g e r ( 1 9 8 7) ･ I n t h e t e st of

c oi n t e g r a ti o n , E q u ati o n (5 .2) is e sti m at e d b y O L S t o fi n d if r e sid u al c o n t ai n s u nit r o o t ･

i(k) I
- i(k); - α + β E (( S t . k)/ k + g E ( 5 . 2)

w h e n s e ri e s i( k)′
- i( k): an d E t( S , . k )/ k , a r e b oth n o n -

st ati o n ar y I ( 1) , th e y a l
･

e C all ed t o

b e in a r el ati o n ship o f c oi nt e g r ati o n if th ei r li n e ar c o m b i n ati o n i s st ati o n a ry I( 0) .

3 .3 G r a n g e r C a u s aliO )

T h e G r an g e r c a u s ality t e st c h e ck s w h eth e r i( k) , afFe cts i(k): o r i( k): affe cts i( k) , o r

i( k) , an d i( k): aff e ct m u t u ally in th e ti m e s e ri e s m o d el w it h r e g ar d t o v a ri abl e s i(k) , an d

i( k): . T h e o ri gin al d at a a r e u s u ally t r an sf o r m e d i nt o th e ch an g e r a ti o t o a v oi d a p r obl e m of

sp u ri o u s r e g r e s si o n . B u t u s l n g th e s e d at a i s c o n sid e r e d t o c a u s e an e r r o r . T o d a/ Y a m am o t o

( 1 9 9 5) d e v el o p e d th e G r an g e r c a u s alit y t e s t i n w hi ch n o n - st ati o n a ry d a t a a r e di r e ctly u s e d .

A c c o r di n g t o t h ei r m et h o d , th e n u ll hy p ot h e si s H o i s t e st e d a s f o r th e i n fl u e n c e fr o m

i( k): o n i( k) / an d fo r th e i n fl u e n c e fr o m i( k) I o n i(k); . B u t t r e n d t e r m t an d p + 1

( o rigi n al l a g pl u s o n e) a r e ad d e d fわr th e e sti m ati o n .

p + 1 p + 1

i( k): - K
｡
+ 1 t + ∑α ii(k); _ I･ + ∑βtj(k) トi + u t

T
'

= 1

H
.
: P I

= P 2 =
･ ･

･

P p
= O

H
l
: Eit h e r β,･ ≠ 0 (i - 1 ,2 ,

-

, p)

p + 1 p + 1

j = l

i(k) I -

g o + りt + ∑r ii(k) トi + ∑6 t･i(k); _ i + v E
f = l / = l

-

6 6 -
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H
o
: 6
1
= 6
2
= ･ ･ ･ 6

p

= O

H
l

'

･ E ith e r r ,･ * 0 (i = 1 ,2 ,
･ ･ ･

, p)

T h e F t e s t i s c o n d u ct e d b y e sti m ati n g ( 5 ･3) an d (5 ･4) t h r o u g h O L S an d s u m m i n g th e

sq u a r e d e r r o r ･ If t h e n ull hy p ot h e si s o f H . in th e e q u ati o n (5 ･3) is rej e cte d , i( k) , is

c o n sid e r e d t o e x pl ain i( k): I If t h e n ull h y p oth e si s o f H . i n th e fo r m ul a (5 A) is r ej e ct e d ,

i( k): is c o n sid e r e d t o e x plai n i( k) I .

4 . R e s u lt

4 . 1 U n it R o ot T e st

K P S S t e st is c o n d u ct e d b ot h fわr tr e n d st ati o n a n ty a n d le v el st ati n a rity . T h e c ritic al p oi nt of

5 % is O ･ 463 (t r e n d st atio n a ry) a n d O ･1 4 6 (le v el st atio n a ry) re sp e cti v ely . T h e r e s ult s a r e sh o wn

o n T able 5 ･1 ･ T h e r e i s n o d e n y l n g th at all th e v a ri ab le s a r e n o s t ati o n a r y b oth i n S a m ple A a n d

S a m ple B .

-

6 7
-



T a bl e 5 .1 K P S S T e s t - O rigi n a l S e ri e s

S a m p l e A

L a g
= 4 L a g

= 1 2

V ari able TI LL TI T TI p TI T

U S M 卜JP M 1 3 .0 7 0
*

U S M 3
-

J P M 3 4 .7 8 9 *

U S M 6 -

J P M 6 5 .8 9 0 *

U S M 9 -

J P M 9 6 .3 9 9 *

U S M 12
-

J P M 12 6 ,8 3 4 *

U S Y 2 -

J P Y 2 4
.
I 3 9 *

U S Y 3
-

J P Y 3 2 .3 9 0 *

U S Y 4 -

J P Y 4 0 .9 8 7 *

U S Y 5 -

J P Y 5 0 . 5 2 3 *

U S Y 7
-

J P Y 7 1 .6 4 6 *

U S Y I O -

J P Y IO i .3 2 3 *

E I 0 .6 1 6 *

3

′

b
l
q
ノ

E

E

E

E 1 2

0
.6 2 3 *

1 .7 0 4 *

2 .4 5 6 *

2
.
1 5 8 *

I .6 3 6
*

l
.
2 4 4
*

l .66 3 * 1 .9 0 8 *

1 ,
4 99 * 2 .3 5 6 *

1 .3 2 2 * 2 .5 9 0 *

1 .0 5 9 * 2 .7 7 l *

0 .9 01 * l .71 8 *

0 .6 7 0 * 1 .00 8 *

0 .5 3 8 * 0 .4 1 8 *

0 .3 6 4 * 0 .2 2 4 *

0 .5 1 7 * 0 .7 0 2 *

0 . 2 6 9 * 0 .5 7 1 *

0 . 1 6 9 * 0 .1 1 6 *

0 .5 7 6 * 0 .2 5 2 *

I .1 6 0 * 0 .6 7 7 *

I .4 6 2 * 0 .9 69 *

0 .98 0 * 0 .8 7 7 *

0 .6 6 9 *

0 .6 フl *

0 .6 1 3
*

0 .5 5 3 *

0 .4 4 7 *

0 .3 8 3 *

0 .2 8 7 *

0 . 2 2 9 *

0 .1 5 6 *

0 . 2 2 3 *

0 . 1 1 7 *

0 . 0 7 6 *

0 . 2 3 3 *

0 .4 6 1 *

0 .5 7 9 *

0 .4 0 3 *

S a m p le B

L a g
- 4 L a g

= 1 2

V a ria bl e m l 叩 T
Ip

TI T

U S M l -

J P M I

U S M 3 -

J P M 3

U S M 6 -

J P M 6

U S M 9 -

J P M 9

U S M 1 2 -

J P M 12

U S Y 2 -

J P Y 2

U S Y 3 -

J P Y 3

U S Y 4 -

J P Y 4

U S Y 5 -

J P Y 5

U S Y 7 -

J P Y 7

U S Y I O -

J P Y I 0

E l

耶

別

田

m

2 3 .8 0 4 *

2 3 .3 0 6 *

2 2 .9 9 4 *

2 2 .7 1 2
*

2 3 .5 3 9 *

2 4 .9 1 0 *

2 5 .9 0 9 *

2 (; .4 9 4 *

2 7 .2 4 2
*

2 5 . 7 9 0 *

2 4 7 .1 5 8
*

2 4 . 1 5 8
*

0 .6 3 9 *

I .7 6 0 *

3 .3 2 8 *

5 .8 4 9 *

7 .5 49 * 9 .2 1 8 *

7 .2 8 1 * 9 .0 3 1 *

6 .9 9 4 * 8 .91 6 *

6 .6 8 5 * 8 .8 1 2 *

5 . 8 3 7
* 9 .1 4 9 *

5 .3 3 8 * 9 .6 88 *

4 .9 3 1 * 1 0 .0 7 7
*

4 .5 2 5
*

1 0 .3 0 5 *

3 . 7 9 3 * 1 0 .5 9 8 *

3
.
2 3 3 * 1 0 .0 5 0 *

7 .7 8 8 * 9 3 5 6 *

0 .6 3 9 * 0 .2 8 2 *

1 .7 3 5 * 0 .7 0 0 *

3 .93 2 * 1 .3 0 3 *

4 .8 9 8 * 2 .2 8 1 *

5 .5 7 7 * 2 .99 2 *

2 . 9 1 9 *

2
.8 1 7 *

2 . 7 0 9 *

2 . 5 9l *

2 . 2 73 *

2 . 08 5 *

1 .9 3 l *

1 .7 7 5 *

1 .4 95 *

I .2 78 *

3 .0 1 5 *

0 .2 8 1 *

0 .6 9 0 *

I .2 5 0 *

1 . 91 l *

2
.
1 70 *

* in di c a t es sig n ifi c a n c e at t h e 5 % l e v el .

5 % c riti c al v al u e s a r e 0 .4 6 3 (t r e n d s t ati o n a r y) ､
0 .1 4 6(l e v el st ati o n a ry)

恥in dic at e s t re n d st atio n a rity .
T
t T
i n di c at e s le v el st ati o n arit y ･

E is e x p e ct ati o n of fわr eig n e x c h a g e r at e s .

F o r e x a m p le , E l is e x p e ct atio n of l m o nt h ah e a d .
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T a b l e 5 .2 K P S S T e s ト S e ri e s w ith a F is rt D iff e r e n c e

S a m pl e A

L a g
= 1 2

V a ri abl e Tlll

』( u s M 卜JP M l)

』( u S M 3 -

J P M 3)

』( U S M 6
-

J P M 6)

A ( u S M 9 -

J P M 9)

』( u s M 12 -

J P M 1 2)

』( u s y 2 -

J P Y 2)

』( u s y 3 -

J P Y 3)

』( u s y 4
-

J P Y 4)

』( u s y 5 -

J P M 5)

刀( u s y 7 -

J P Y 7)

A ( u s y l O -

J P Y IO)

』E l

』E 3

』E 6

A E 9

』E 1 2

0 .1 5 1

0 .1 8 2

0 .0 9 9

0 .0 4 7

0 .0 2 8

0 .0 2 2

0 .0 3 1

0 .0 4 5

0 .0 5 6

0 .0 4 5

0 .0 4 9

0 . 0 8 7

0 .0 9 3

0 .1 4 7

0 .1 5 1

0 .0 3 2

0 .0 3 8 0 .2 3 0

0 .04 8 0 .2 0 5

0 .03 4 0 .1 1 1

0 .0 2 2 0 .0 5 l

0 .02 2

0 .0 23

0 .0 2 7

0 .0 3 4

0 .03 4

0 .0 3 0

0 .0 2 7

0 .0 82

0 .0 76

0 .0 7 0

0 .0 5 6

0 .0 2 2

2

6

q
ノ

8

4

′

0

9

0

0

C

O

7

7

つ
J

つ
一

つ
コ

4

′

0

5

5

0

0

4

5

3

o

0

0

0

0

0

O

ー

1

-
1

ー

0

o

0

0

0

0

0

0

0

0

0

0

0

0 .0 60

0 .0 5 5

0 .03 8

0 .0 26

0 .0 2 4

0 .0 2 8

0 .03 3

0 .0 3 7

0 .0 38

0 .0 3 7

0 .0 3 2

0 .0 9 4

0 .0 7 6

0 .0 7 2

0 . 05 9

0 . 0 2 5

S a m p l e B

L ag
- 4 L a g

= 1 2

V a ri abl e n iL Tlて TILL TI T

』( u S M 卜JP M l)

』( u S M 3 -

J P M 3)

刀( U S M 6
-

J P M 6)

A ( u s M 9 -

J P M 9)

A ( u S M 1 2 -

J P M 1 2)

刀( U S Y 2
-

J P Y 2)

』( u s y 3 -

J P Y 3)

』( U S Y 4 -

J P Y 4)

刀( U S Y 5 -

J P M 5)

A ( u s y 7 -

J P Y 7)

A ( u s y l O -

J P Y IO)

』E l

∠E3

』E 6

』E 9

』E 12

0 .3 5 2

0 .9 1 1 *

0 .8 0 7
*

0 .5 6 3 *

0 .4 1 5

0 .1 9 4

0 .1 3 0

0 .0 9 4

3

3

0
0

0

0

7

4

3

つ
ん

9

0

0

0

-

0

0

0

0

0

0

0 . 0 9 2 0 . 6 7 l *

0 .2 02 * 0 . 8 8 2 *

0 .2 1 3 * 0 . 7 5 6 *

0 .18 3 * 0 . 5 4 0 *

0 .1 5 5 * 0 .4 0 8

0 .09 7 0 . 2 0 0

0 .0 7 5 0 . 1 3 8

0 .0 5 9

0 .0 4 9

0 .03 4

0 .0 3 3

0 .0 4 5

0 .0 3 8

0 .0 4 9 0 .03 9

0 .0 2 7 0 .0 2 6

0 .0 0 9 0 .0 0 8

3

1

0

4

0

0

7

0

0

q
ノ

ハ

リ

o
o

5

4

つ
ム

0

4

つ
】

0

-

0

0

0

ー

1

0

0

0

0

0

0

0

0

0

0

0

0

0 .1 2 4

0 .1 9 9 *

0 .2 03 *

0 . 1 7 5 *

0 .1 5 4
*

0 .1 0 0

0 .08 0

0 .06 4

0 .0 5 4

0 .03 9

0 .03 8

0 .0 45

0 .0 42

0 .03 7

0 .0 2 7

0 .0 08

* i n di c at e s sl g nifi c a n c e at t h e 5 % l e v el .

5 % criti c al v al u es ar e 0 . 4 6 3 (t r e n d s t ati o n a ry) ､
0 .1 4 6(l e v el st ati o n a ry)

TI p in dic at e s t r e n d st ati o n ari ty ･ TI T in dic at es l e v el st ati o n a rity .

E is e x p e ct ati o n of fわr ei g n e x c h a g e r at e s .

F o r e x a m p le , E l is e x p e ct a ti o n of I m o nt h a h e ad .
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N e xt
,
th e d at a w it h fir st diffe r e n c e fr o m o r lg l n al d at a a re an aly z e d b y K P S S t e st ･ T h e r e i s

n o d e n yi n g th at all th e v a ri abl
e s ar e I (1) in S a m pl e A ･ B ut i n S am pl e B , A ( u S M 3 -JP M 3) , A

( u s M 6
-J P M 6) an d ∠｣( U S M 9 -J P M 9) a r e c o n sid e r e d t o c o nt ai n un it r o o t s ･ R e s ults a r e sh o Ⅷ

o n th e T ab le 5 .2 .

4 .2 C oi n te g r a ti o n T e s t

E v e n t h o u gh ( U S M 3 -J P M 3) ,( U S M 6 -J P M 6) a n d ( U S M 9 -JP M 9) ar e p o s sibly t o b e I( 2) i n

s a m ple B , E n gl e / G r a n g e r c oi 山e gr ati o n t e s t i s
c o n d u ct e d in a c c o r d a n c e w ith L 止 e p o hl

(1 9 9 1)
6

･ I n S a m ple A , U IP h old s t m
e i n th e t e - st m ct u r e 丘o m 2 y e a r 血 o u gb 10 y e a r ･ I n

ot h e r w o rd s , w e fi n d e vid e n c e f o r cl o s e r l o n g
-

ru n i nt e r n ati o n al li nk ag e b et w e e n J P an d U S i n

th e t e rm st ru c t u r e o v e r 3 m o n t h fr o m O ct o b e r 2 ,1 9 9 0 th r o u gh M a y 1 7 ,19 9 3 . T h e r e s ult s a r e

sh o wn o n T abl e 5 .3 .

o n th e o th e r h a n d , i n S a m pl e B , w e fi n d n o e vid e n c e o f U IP i n t h e e nti re t e rm st ru c t u r
e

･

T h u s w e fi n d n o e vid e n c e f o r l o n g
- ru n i n t e m ati o n a1 li n k ag e s b et w e e n J P an

d U S fr o m M ay

1 8
,
1 99 3 an d A u g u st ll ,2 0 0 0 ･ T h e r e s ult s a r e sh o w n o n T abl e 5 ･3 ･

4 .3 G r a n g e r C a u s ali ty

I n S am ple A th e i n fl u e n c e s of J P in t e r e s t r a t e s o n U S
i nte r e st a r e c o n flr m e d i n th e e nti r e

st ru ct u r e e x c ept fo r 3 m o n th an d 6 m o n th ･
T h e i n fl u e n c e s of U S i nt e r e st r a te s o n J P i nt e r e st

r at e s a r e n o t c o nfi r m e d in th e e n ti r e t e r m s t ru c t u r e . T h e r e s ult s a re sh o w n o n T abl e 5 ･4 ･

o n th e o th e r h an d , i n S am pl e B th e i n n u e n c e s o f JP i n t e r e st r at e s o n U S int e r
e st r at e s a r e

c o n fi rm e d i n t h e e n ti r e t e r m st r u ct u r e e x c ept fTo r 6 m o nth , 9 m o n th an d 1 2 m o n th ･ T h e

i n fl u e n c e s o f U S int e r e s t r at e s o n J P in t e r e st r a t e s a r e c o nfi rm ed i n th e e n ti r e t e rm str u c t u r e ･

T h e r e s ults a r e sh o wn o n T able 5 _5 . T h u s it c an b e c o n cl u d e d th at d u ri n g S a m pl e B , J P i n
t e re s t

r a t e s an d U S int e r e s t r at e s i n n u e n c ed m u t u al ly .

6 L u k e p o hl( 1 9 9 1) a v oid s disti n g ui sh in g b et w e e n v ar i able s w ith dif3e r e n
t o rd e r of i nt eg r ati o n ･

-
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T a bl e 5 . 3 C oi n t e g r a ti o n T e s t

S a m pl e A

V a ri abl e s T e st St atisti c s

( U S M l
-

J P M l) ,E l

( U S M 3 -J P M 3) ,E 3

( U S M 6 -J P M 6) ,E 6

( U S M 9 -

J P M 9) ,E 9

( U S M 12 -

J P M 1 2) ,E 1 2

( U S Y2
-

J P Y 2) , E 12

( u s Y3
-

J P Y 3) , E 12

(U S Y 4
-

J P Y 4) ,E 12

(U S Y 5
-

J P Y 5) ,E 12

(U S Y 7
-

J P Y 7) ,E 12

( U S Y I O
-

J P Y I O) , E 12

12 . 8 28 0

- 2 .2 4 90

- 2 . 18 60

- 2 .3 870

- 2 .3 94 0

-3 .4 94 *

14 .1 06 *

-4 .0 52 *

-4 .21 4 *

-3 .4 4 1 *

- 4 .03 1 *

S a m pl e B

V a ri a bl e s T e st S t ati sti c s

( U S M l - J P M l) ,E l

( U S M 3 -J P M 3) ,E 3

( U S M 6 -

J P M 6) ,E 6

( U S M 9 -

J P M 9) ,E 9

( U S M 12
-

J P M 12) ,E 1 2

( U S Y 2
-

J P Y 2) ,E 12

( U S Y 3 -

J P Y 3) ,E 12

( u s Y 4 -

J P Y 4) ,E 12

( U S Y 5
-

J P Y 5) ,E 1 2

( U S Y7
-

J P Y 7) ,E 12

( U S Y IO
-

J P Y IO) , E 12

-2 .4 76

-2 .
29 7

- 2 .3 90

-1 .93 6

-1 .7 99

- 1 .7 2 4

-1 .6 53

-1 . 594

-1 . 591

l l .5 2 9

- 1 .7 7 2

C riti c al v al u e i s - 3 .3 3 77(5 % ) M a c Ki n n o ll(1 9 9 1) .
* i n di c at e s sig nifi c a n t at th e 5 % l e v el .

E i s e x p e ct ati o n o f f o r eig n e x c h a g e r at e s .

F o r e x a m pl e , E l i s e x p e ct ati o n of 1 m o n th a h e ad .
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T a ble 5 . 4 G r a n g e r C a u s alit y
- S a m p le A

F r o m J P o n U S

V a ri abl e s L a g T e st S t ati sti c s

J P M l → U S M I

J P M 3 → U S M 3

JP M 6 → U S M 6

J P M 9 → U S M 9

J P M 1 2 → U S M 1 2

JP Y 2 → U S Y 2

J P Y 3 → U S Y 3

J P Y 4 → U S Y 4

J P Y 5 → U S Y 5

J P Y 7 → U S Y 7

J P Y I O → U S Y I O

3 .0 5 1
*

I .4 56

1 .6 0 5

8 .2 3 5 *

1 0 .0 00 *

7 .37 9 *

5 .1 46 *

15 .0 65 *

13 .2 5 3 *

1 5 .04 3 *

8 .2 4 7 *

F r o m U S o n J P

v a ri abl e s L ag T e st S t ati s ti c s

U S M l → J P M I

U S M 3 → JP M 3

U S M 6 → JP M 6

U S M 9 ) J P M 9

U S M 1 2 → J P M 1 2

U S Y 2 → J P Y 2

U S Y 3 → J P Y 3

U S Y 4
-

うJ P Y 4

U S Y 5 → JP Y 5

U S Y 7 → J P Y 7

U S Y I O → J p Y I O

l l

l l

2

2

2

2

3

2

2

2

6

0 .5 9 3

0 .8 19

2 .7 95

0 . 8 5 3

0 .783

0 .3 5 8

0 .S o l

0 . 5 5 3

0 . 54 0

0 . 71 2

0 .5 2 2

* in di c at e s s lg nifl C a nt a t th e 5 % l e v el .

O rigi n al l a g lS C h o s e n by A IC st a n d a r d
･

T h e m eth o d b y T o d a /Y a m a m ot o(199 5) i s u s e d ･
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T a bl e 5 .5 G r a n g e r C a u s alit y
- S a m pl e B

F r o m J P o n U S

v a ri a bl e s L a g T e st S t ati sti c s

JP M l → U S M I

J P M 3 → U S M 3

J P M 6 → U S M 6

J P M 9 → U S M 9

J P M 1 2 → U S M 1 2

J P Y 2 → U S Y 2

J P Y 3 → U S Y 3

J P Y 4 ー U S Y 4

J P Y 5 ･ → U S Y 5

JP Y 7 → U S Y 7

J P Y 1 0 → U S Y I O

8 . 7 4 9 *

4 . 26 6 *

0 .8 76

1 .3 88

I .5 70

3 .
4 97
*

3 .7 1 2
*

4 .2 2 6
*

4 .4 0 5 *

9 .5 76 *

3 .7 56 *

F r o m U S o n J p

V a ri abl告s T e st S t ati sti c s

U S M l → J P M I

U S M 3 → JP M 3

U S M 6 → JP M 6

U S M 9 → J P M 9

U S M 1 2 ー J P M 1 2

U S Y 2 → J P Y 2

U S Y 3 → J P Y 3

U S Y 4 ) JP Y 4

U S Y 5 → JP Y 5

U S Y 7 → J P Y 7

U S Y 1 0 → J P Y 1 0

0

2

2

｢
-

-
-

ー

｢
-

1

2

3

ー

ー

r

J

r

J

3

日
臼

r

:

日
日

6 . 58 9 *

2 .25 5 *

2 .5 71 *

3 .065 *

2 .643
*

2 .9 3 4
*

2 . 5 7 7
*

2 . 1 2 8
*

2 .3 86
*

2 .1 52
*

1 .8 76
*

* i n di c at e s s lg n 泊 c a n t a t th e 5 % l e v el .

O rig l n a1 l a g lS C h o s e n by AI C st a n d a rd ･

T h e m et h o d b y T o d a / Y a m a m o t o(19 95) i s u s e d .

5 . C o n cl u di n g R e m ar k s

T his c h apt e r e x am i n e s th e i nt e rn ati o n al li nk a g e of i nt er e st r a t e s b et w e e n J P an d U S i n th e

丘 am e w o rk o f U IP b y u s l n g th e d at a f r o m 1 m o n th th r o u gh 1 0 y e a r ･ T h
e w h ol e s a m p le fr o m
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O ct o b e r 2 ,1 9 9 0 th r o u g h A u g u st 8 ,20 00 is di v id e d i nt o t w o s u b p e ri o d s ･ T h e fi r st S u b p e ri o d ,

n am ed S am pl e A , i s fr o m O ct o b e r2 ,19 9 0 th r o u g h M ay 1 7 ,19 93 ･ I n S am ple A th e m o n e t a r y

p olic y r e g l m e S b ot h i n J ap a n a n d U S a r e e a s l n g ･ F r o m a v ie w p o l n t Of e c o n o m i c cy cl e s , 1 n

S a m ple A , b o th J ap a n a n d U S a re d o w n tr e n d ･ T h e s e c o n d s ub p e ri o d , n a m e d S a m pl e B , i s

fr o m M ay 1 7 ,1 9 93 t hr o u g h A u g u st ll ,2 0 0 0 ･ I n S am ple B t h e m o n et a ry p olic y r eg l m e i n J ap an

i s e a s i n g , b u t i n U S it
'

s tigh t e n l n g ･ F r o m a vi e w p o i nt O f e c o n o m i c c y cl e s , i n S am ple B , J ap an

i s d o w nt r e n d
,
b 山 U S is u pt r e n d .

I n S a m ple A , U IP h old s t r u e i n t h e t e r m st r u c t u r e 丑
･

o m 2 y e a r th r o u gh 1 0 y e a r ･ I n o th e r

w o r d s
,
w e 丘n d e vid e n c e f b ∫ cl o s e r l o ng

-

m n i nt e m ati o n al lin k a g e b et w e e n JP a n d U S i n th e

t e r m st ru ct u r e fr o m 2 y e a r th r o u gh 1 0 y e a r i n t h e pe ri o d fr o m O ct o b e r 2 ,1 9 9 0 th r o ug h M a y

1 7
,
1 9 93 . T h e i n fl u e n c e s of J P i n t e re s t r at e s o n U S int e r e st r at e s a r e c o n fi r m e d i n th e e n tir e

s t r u c t u r e e x c ept fわr 3 m o n th a n d 6 m o nt h . T h e i nfl u e n c e s of U S int e r e s t r at e s o n J P int e r e s t

r at e s a r e n ot c o n 丘 m ed i n th e e n ti r e t e n st m ct u r e .

O n th e o th e r h a n d
,
i n S a m ple B , w e f in d n o e vid e n c e o f U IP i n th e e nti r e t e rm st ru c t u r e .

T h u s w e fi n d littl e e v id e n c e f o r l o n g
-

ru n i nt e rn ati o n al lin k ag e s b et w e e n JP an d U S i n th e

e n ti r e t e r m st ru c t u r e fr o m M ay 1 8 ,1 9 93 an d A u g u st l l ,2 00 0 .

F r o m O ct o b e r 2
,
1 9 9 0 th r o u gh M a y 1 7 ,1 9 93 , m o n et a ry p olicie s b ot h i n J ap an a n d U S a r e i n

e a sl n g p h a s e ･ T h u s it
'

s c o n sid e r e d th at e c o n o m i c c y cl e s b oth i n J a p a n a n d U S d u ri n g th at

p e ri o d a r e i n d o wn t r e n d ･ W h e n t h e F R B c h a n g e d m o n et a ry p oli c y st an c e fTr o m n e u tr al t o

tigh t e n i n g o n M a y 1 8 ,1 9 9 3 , t h e di v e rg e n c e o f J P a n d U S i n t e re st r ate s o v e r 2 y e a r st a rt ed .

T h e i n flu e n c e s of J P i nt e r e s t r at e s o n U S i n t e r e st r at e s a r e c o nfi r m e d in t h e e n ti r e t e r m

st ru c t u r e e x c ept f o r 6 m o n t h ,9 m o nt h a n d 12 m o n t h . T h e i n n u e n c e s of U S i nt e r e st r at e s o n J P

i nt e r e st r a t e s a r e c o n 丘 m e d i n th e e n ti r e t e n st r u c t u r e .

T h e r e s ults of t his ch ap t e r sh o w th at o nly w h e n e c o n o m i c c y cl e s a r e g e n e r ally c oi n cid e d

b et w e e n J ap an an d U S , l o n g t e r m i nte r e st r at e s ( fr o m 2 y e a r t h r o u gh 1 0 y e a r) w e r e i n th e l o n g

t e r m e q uilib riu m th r o u g h th e e x p e ct ati o n of f o r e l g n e x c h an g e r at e s . T h u s d o m e sti c fa ct o r s a r e

c o n si d e r e d t o e x e rt an i m p o rt an t i n fl u e n c e o n sh o rt an d l o n g t e rm i nt e r e s t r at e s .

As fo r t h e r e m ai ni n g t opi c s , (1) t o in v e s tig at e th e r e a s o n s w hy U S i nt e r e st r at e s did n
'

t

i n n u e n c e J P i nt e r e st r at e s i n S a m pl e A , (2) t o e sti m a te th e e r r o r c o rr e cti o n m o d el s a n d

i m p u l s e r e sp o n s e fu n ctio n , (3) t o a d d E u r o i nt e r e s t r at e s t o ch e c k th e r el atio n ship of i nt e r e s t

r at e s a m o n g U S , J a p a n , a n d E U - th e s e 血 e e p o l n t S a r e t O b e p oi nt e d o 止
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C h ap te r 6

c o m p a r l n g Y i el d C Ⅶ Ⅳ e s i m J a p a n a n d tTS
★

●

1 . I n t r o d u c ti o n

T h e B a n k of J ap a n ( h e r ei n afte r B O J) an d t h e F e d e r al R e s e r v e B o a r d ( h e r ei n afte r F R B)

c o n d u c t o p e n m a rk et op e r a ti o n s s u c h a s th e p u r ch a s e an d s al e s o f g o v
e m m e n t bills t o adj u st

th e o v e m igbt int e r e st r at e s w ithi n t a rg et r a n g e s
l

･ T h e o v e m ig ht r at e s a r e c o n sid e r e d t o b e t h e

o nl y b e n ch m a rk s th e B O J an d t h e F R B c a n b e r e s p o n sibl e i n th e i n t e r e s t r a t e t a rg eti n g

p r o c ed u r e s .

T h e efre cts o f th e m o n e t a r y p olic y c an e x e rt an i n n u e n c e o n th e sh ap e s of t h e J a p an e s e y e n

an d U S d oll ar yield c u rv e r e sp e cti v ely ･ T h e p u rp o s e of this ch apt e r is t o c o m p a r e th e n u m b e l
･

o f c o m m o n t r e n d s th at e x pl ai n t h e d y n am i c s of th e t e r m st ru ct u r e o f i n t e r e s t r a t e s b y

an aly z l n g th e int e r e s t r at e s w a p yield c u rv e s i n J ap a n an d U S ･

I n t his c h apt e r , J oh an s e n c oi nt e g r ati o n t e st s a r e c o n d u c
t ed b y u s i n g n o t O nly t h e w h o l e t e r m

s t ru ct u r e b ut al s o p a rt s of t h e t e m s t ru ct u r e w ith th e s eq u e n ti al s ubt r a c ti o n o f t h e d at a
.

fr o m

l o n g e r m at u ri tie s t o fl n d t h e a r e a s w h e r e a s l n gle c o m m o n tr e n d is a d ri vi n g fb r･c e ･ N o

p r e vi o u s s t ud y c o m p a r e s t h e yield c u rv e s of J ap an an d U S a s i n this ch a pt e r ･

T h e re a r e n u m b e r s o f pr e vi o u s st u di e s i n w hic h c oi n t eg r atio n a r e ap pli e d fわr th e a n aly s ts Of

t e n st m c t u r e of
-

i n t e r e st r at e s .

H all/ A n d e r s o n/ G r an g e r (1 9 9 2) c o n d u c t e d J o h an s e n c oi nt e g r ati o n t e s t b y u si n g t h e U S

'

T hi s c h a p t er i s b a s e d o n It o (2 0 0 5 e) .
1
s t artin g in M a r c h 2 1 ,2 0 0 1 , B O J c h a n g e d th eir o p e r ati n g t arg e t fr o m u n c oll at er ali z e d o v e mi g h t c all r at e

t o c u rr e n t a c c o u nt b al an c e h el d b y fi n a n cial i n s tit u ti o n s wi th th e i n tr o d u cti o n o f q u a n tit ati v e e a s l n g ･ I n

th is p ap e r, s a m pl e p e ri o d e n d s o n M ar ch 3 0 ,1 9 9 9 ･
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T r e a s u ry bill m o n t hly d at a (ll s e ri e s : 1 m o n th t h r o u g h ll m o n th) & o m 19 7 0 t h r o u gh 1 9 8 8 ･

T h e y fわu n d th at th e e n ti r e s e ri e s a r e c o m p ri s e d of 1 0 c oi nt e g r ati o n v e ct o r s a n d I c o m o n

t r e n d . T h e n th ey di vid e d th e e n ti r e s a m ple p e ri o d i nt o t h r e e : o n e fr o m M a r c h 1 9 7 0 t h r o u gh

S e pt e m b e r 19 7 9 , o n e fr o m O ct o b e r 1 9 7 9 th r o u g h S e p t e m b e r 1 98 2 an d o n e & o m O ct o b e r

1 9 8 2 t hr o u gh D e c e m b e r 1 9 8 8 .

T h e y c o n d u c t ed J o h a n s e n c oi n t e g r a ti o n t e st b y u si n g th e 4 s e ri e s of d at a ( 1 m o n th ,2

m o n th ,3 m o nt h an d 4 m o n th) f o r e a c h s u b -

p e ri o d of t h e e n ti re s a m ple . T h e y g et a c o n cl u si o n

th at th e r e i s a si n gl e c o m m o n tr e n d i n t h e e r a (fr o m M a r c h 19 7 0 th r o u gh S e pt e m b e r 1 9 7 9 an d

fr o m O ct o b e r 1 98 2 th r o u gh D e c e m b e r 1 9 8 8) w h e n F R B t o o k a p olic y of st abiliz e d m o n et a ry

p olic y ･ O n th e o t h e r h a n d th e y fin d t h at t h e r e ar e m o r e th an t w o c o m m o n t r e n d s i n t h e p e ri o d

fr o m O ct o b e r 1 9 7 9 t h r o u g h S e pt e m b e r 1 98 2 w h e n F R B e m p h a si z ed th e c o n tr ol o f m o n e y

s u p ply .

K a rfakis/ M o s c h o s ( 1 9 95) t e st e d th e e x p e ct ati o n s th e o ry of i nt e r e st r at e s b y an al y zi n g th e

A u st r ali a n m o n t hly a n d q u a rt e rly d o m e sti c i nt e r e s t r at e s ( o v e m ig帆 3 m o nth , 2 y e a r , 5 y e a r

a n d 1 0 y e a r) . T h e y c o n cl u d e d th at th e sp r e ad b et w e e n 3 m o n th s d at a a nd l o n g
-t e n i nt e r e st

r at e c o uld p r e dict th e ch a n g e of 3
- m o n t h int e r e s t r at e . T h e y al s o g ot a c o n cl u si o n t o s u p p o rt

th e e x p e c t ati o n s h y p oth e si s th at th e sp r e a d b et w e e n o v e m ig ht a n d 3 m o n th r a te c a n f o r e c a s t

th e o v e m ig bt r at e . F i n ally t h e y c o n d u c t e d th e G r a n g e r c a u s ality t e st t o g et a r e s ult th at

o v e mi ght i n t e r e st r at e c o nt r olle d b y th e R B A ( R e s e rv e B an k of A u str ali a) c an i n fl u e n c e th e

l o n g t e r m i nt e r e st r at e s .

H i r aki/Tak e z a w a/S hir ai shi( 1 9 9 6) ap plie d c o in t e g r ati o n an aly sis t o J a p an e s e d at a . T h ey u s e

th e 1 3 s e ri e s of d at a f r o m 1 9 8 8 th r o u g h 1 9 95 . T h e y c o n d u ct e d th e u nit r o o t t e st an d J o h an s e n

c oi n t e g r ati o n t e st . A s fb ∫ th e d aily d at a , th ey g et a c o n cl u si o n th at th e e n ti r e s e ri e s h a s ll

c oi n t ag r ati o n v e ct o r s a n d 2 c o m m o n t r e n d s . B r a dl e y/ L u m p ki n (1 9 9 2) u s e d th e m o n th ly U S

T r e a s u ry d at a (3 m o n th ,1 y e ar ,3 y e ar ,5 y e a r ,7 y e a r ,1 0 y e ar an d 3 0 y e ar) 丘o m 1 9 7 2 th r o u gh

1 98 8 .
T h ey fi n d th at th e r e i s a l o n g t e r m r el ati o n ship b et w e e n e a c h s e ri e s o f th e d at a . T h e y

o nly t e st th e d at a s e ri e s i n a p a l r Si n c e th e y u s e th e E n gl eノG r a n g e r c oi n te g r ati o n te s t .

E n g st ed/T an g g a a r d ( 1 9 9 4) c o n d u c t ed th e J o h an s e n c oi n te g r a ti o n t e st b y u si n g 4 s e ri e s of

U S T r e a s u ry d at a (3 m o n th , 1 y e a r ,1 0 y e a r an d 3 0 y e a r) . T h ey fin d th at th e e n ti r e s e ri e s h a s 3

c oi 山 e g r ati o n v e ct o r s a n d I c o m m o n tr e nd .

M o u g o u e (1 9 9 2) an aly z e d th e m o n thly a E u r o i nt e r e st r at e s ( C a n a d a , G e r m an y , J a p an ,

S w i s s
,
U nit ed K i n g d o m , a n d U S) fr o m 1 9 8 0 th r o u g h 1 9 9 0 (1 m o n th , 2 m o n th , 3 m o n t h a n d 6
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m o n 血1 T h ey g ot a c o n cl u si o n by J o h a n s e n c oi nt e g r ati o n t e st t h at e a c h s e ri e s h a s 3

c oi 山 eg r atio n v e c t o r s a n d 1 c o m m o n
tr e n d ･ T h e n th e y c o n d u c te d t h e s a m e a n aly sis b y u s l n g

th e s e ri e s of s a m e m a t u ritie s c r o s s - s e c ti o n ally t o fi n d t h at d at a s e ri e s of s am e m at u ri ty h a s 1

c oi n t e g r ati o n v e ct o r . T h ey s u g g e ste d th at th e r e e xi s
ts a w e ak f o rm o f e f{1 Ci e n t m a rk et

b y p otb e si s .

Z b 弧 g (1 9 93) c o n d u ct e d th e u nit r o o t t e st a n d J o h a n s e n c oi nt e g r ati o n t e st b y u si n g th e 19

s eri e s of m o n thly U S t r e a s u ry d at a fr o m F eb r u a r y 1 9 6 4 t h r o u gh D e c e m b e r 1 9 8 6 ･ T h e y

c o n cl u d e d th at th e e n ti r e s e ri e s h a s 1 6 c oi nt e g r a t o n v e c t o r s a n d 3 c o m m o n t r e n d s i n t h e t e n

st r u c t u r e fr o m 1 m o n th th r o u gh 1 0 y e a r ･

T h e r e m ai n d e r o f t his c h a pt e r i s a s f oll o w s ･ S e cti o n 2 d e s c rib e s th e d at a ･ S e cti o n 3 dis c u s s e s

th e & am e w o rk of th e an aly s I S ･ S e cti o n 4 p r e s e n ts th e r
e s ult s ･ S e cti o n 5 c o n cl u d e s ･

ヱ. D at a

2 . 1 J ap a n

T h e ll s e ri e s o f d at a - u n c oll at e r aliz e d o v e mi gh t c all r ate , LI B O R ( L o n d o n I nt e rb an k

o fFe r e d R at e -3 m o n th ,6 m o n th ,9 m o n th ,1 2 m o n th) , i nt e r e st r at e s w ap r at e
2
( 2 y e a r , 3 y e a r , 4

y e ar , 5 y e a r , 7 y e a r an d 1 0 y e a r) a r e u s e d o n a d aily b a si s fr o m F e b ru a ry ,8 1 99 0 th r o u gh

M a r c h 3 0
,
19 9 9 . Fig u r e 6 .1 s h o w s th e m o v e m e n t o f 4 s e ri e s of d at a (3 m o n th L IB O R , s w 叩

r at e 2 y e ar , an d 1 0 y e a r) I

2 .2 U S

T h e l l s e ri e s o f d at a - o v e m ight F F ( F e d ･e r al F u n d s) r at e , L I B O R (L o n d o n l nt e rb an k

o ff e r e d R at e - 3 m o nt h
,
6 m o n th

,
9 m o n th , 1 2 m o n th) , i nt er e st r a t e s w ap r at e ( 2 y e a r , 3 y e a r , 4

y e a r , 5 y e ar ,7 y e a r a n d 1 0 y e ar ) a r e u s e d o n a d aily b a si s f r o m F e b ru a ry ,8 1 9 9 0 th r o u gh M a r c h

3 0
,
1 9 99 . Fig u r e 6 . 2 sh o w s th e m o v e m e nt of 4 s e ri e s o f d at a (3 m o nt h LI B O R , s w ap r a t e 2

y e a r , an d 1 0 y e a r) .

2 S o f ar th e is s u a n c e s o f J G B (J ap an es e G o v e m m e n t B o n d) a r e c e n t e r e d o n 1 0 y e ar ･ T h e m o st o f t r a di n g

a c ti viti es ar e m ad e o n 1 0 y e a r J G B ･ T h e r e f o r e it
,

s v e ry difrl C ult t o d r a w a p r o p e r yi eld c u rv
e b y u s ln g t h e

a c t u al J G B d at a . O n th e ot h e r h a n d , a ct u al t r a n s a cti o n s o f i n t e r e st r at e s w ap s a r e c o n d u
ct e d o n th e yi eld

c u Ⅳ e o f ユy e ar t h r o u g h 1 0 y e a r .
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Fig u r e 6 ･1 T h e M o v e m e n t of J ap a n e s
e Y e n R at e

%

1 0
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m 3

-

y 2

- - -

yl O

(F r o m F eb u r ay 8 ∋1 9 90 t h r o u gh M a r ch 30 ,19 99)

F ig u r e 6 ･2 th e M o v e m e n t of U S d oII ar R a
t c

%

(F r o m F eb u r a y 8 ,1 99 0 th r o u gh M a r ch 3 0 ,19 99)
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3 . T h e F r a m e w o r k o f A n aly si s

3 .1 U n it R o o t Te s t

Sin c e t h e e m piri c al an aly sis fr o m m id
- 1 9 8 0

'

s th r o u gh m id
- 1 99 0

'

s sh o w th at s u c h d at a a s

i nt e r e st r a t e s , f o r e lg n e X C h an g e an d st o c k s a r e n o n
- st ati o n a r y , it

'

s n ec e s s a ry t o c h e ck if th e

d at a u s ed in this p 叩 e r C O n t ai n u n it r o o t s
3

. T h e A D F ( A u g m e n ted D ic k e y F ull e r) t e st a n d th e

p p ( p hillip s P e r r o n) t e st ar e u s e d
4 5

. B o th t h e A D F an d P P t e st s d efi n e n ull h y p oth e si s a s
'

un it

r o o ts e xi st
'

an d alt e m ati v e h y p ot h e si s a s
'

un it r o ot s d o n
'

t e xi st
'

･ F ulle r (1 9 7 6) p r o vid e s t h e

t abl e fわr A D F a n d P P t e st .

3 . 2 C oi n te g r a ti o n T e s t of J o h a n s e n a n d C o m m o n 7Tr e nd

T h e r e ar e m ai n ly t w o t yp e s of c oi nt e g r a ti o n t e s t
- (1) E n gle/ G r an g e r(1 9 8 7) , (2) J o h an s e n

(1 9 8 8)
6

. T h e m o st difB c ult p a rt o f c oi nt e g r ati o n a n aly sis st a rti ng fr o m UA R m o d el is h o w t o

d e ci d e t h e n u m b e r of c oi nt e g r ati o n r el ati o n ship ･ W h e n 3 v a ri abl e s a r e an aly z e d , th e n u m b e r

of c oi n t e g r ati o n r el ati o n s hip m ay b e 1 o r 2 ･ E n gle/ G r an g e r c a n
'

t c o p e wi t h this p r obl e m , b ut

J o h an s e n i s abl e t o d e cid e th e n u m b e r of c oi nt e g r ati o n r el ati o n s hip an d t o g et a M L E o f

u n k ll O W n p a r a m et e r s ･

J o h a n s e n s u g g e st e d th e a n aly s i s W ith th e k o r d e r UA R m o d e ･ H e r e UA R m o d el is pr e s e nt ed

w ith k o rd e r a g ai n st v e c t o r X J W ith p
v ar i ab le s ･

X
t
- r I

I
X
ト1
+ - + n

k
X
t - k
+ A + u

( (6 . 1)

3
G e n e r ally O L S m eth o d i s u s e d t o a n aly z e th e r el a ti o n ship s a m o 喝 th e v a ri a bl

e s ･ H o w e v e r w h e n th e

n o n - s t ati o n a ry v ari a bl e s ar e i n cl u d e d , o rdi n ary h y p o t h e sis t e st t e n d s t o d r a w
tl- e m ist a k e n r e s ults si n c e

t h e c o efrl Ci e nt of d et e r m i n ati o n a n d t - s t atistic s d o n ot f oll o w t h e si m ple di strib u ti o n ･

G r a n g e 〟N e w b old(1 9 7 4) c all thi s p r o b le m
`

S p u ri o u s R e g r e s si o n
'

･ Pl-illip s(1 9 86) p oi nt s o ut t w o thi n g s as

t o th e a n aly sis o f n o n
- st ati o n ar y d at∈ー

ー

(1) th e c o effTIC i e n t of d et e r m i n ati o n t e n d n ot t o m e as u r e t h e

r el ati o n s hip a m o n g v a ri a bl e s ,( 2) th e e sti m at e d eq u ati o n w ith l o w D r u bi n
- W at s o n r ati o c a n p o s sibly b a ヤe

a p r o bl e m o f s p u ri o u s r e g r e s si o n . N els o n n l o s s e r(1 9 8 2) g et a c o n cl u si o n t h at th e r e is n o d e n yi n g th e

e x ist e n c e o f u nit r o ot in th e m a c r o e c o n o m ic v a ri ab l e s o f U S .

4
s e e D i c k e y/F ull er(1 9 7 9) a n d D i c k e y 作ull e r( 1 9 8 1) .
5
s e e p hillip s/P e 汀 O n(1 9 8 8) .
6
T h e t e st o f e x p e c t ati o n s h y p o th e sis i s c o n d u ct ed b y a p plyi n g th e J oh a n s e n m et h o d t o

th e t e r m st r u ct u r e

o f i n t e r e s t r at e s . As f o r th e th e o r eti c al fr am e w o r k , H all/A n d e r s o n/ G r a n g e r(1 9 9 2) a n d E n g st e d/

T a n n g
.

g a a r d (1 9 9 4) a r e r e f er r e d ･ Wh e n t h e e x p e c t a ti o n s h y p oth e si s h old s t r u e , th e t e r m
st r u ct u r e is d ri v e n

b y a s in gl e c o m m o n t r e n d ･ B a s e d u p o n th e a n aly sis i n th is p a pe r, t h e e x p e c t ati o n s h y p
o th e sis d o s e n o t

b old t m e in eith e r J ap a n o r i n U S ･

-
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A ll th e p ele m e n ts of X , is c o n sid e r e d t o b e I ( 1) v ar i able s . u
t
i s an e r r o r t e r m w it h

z e r o m e an . んis a c o n st an t t e r m . T h e e q u a ti o n (6 . 1) is e x p r e s s ed by u si n g a fir st difFe r e n c e ･

A X
E
= r
l
A X

トl
- + r

k _ 1
A X
トk . 1
+ n A X

( _ k
+ A + u

L (6 , 2)

r
′
= - I + n

l
+ - + n

i , (i = 1 , -

リ
k - 1)

口 = - I + ∩
,
+ - + n

A
.

H e r e

U n d e r th e a s s u m ptio n th at all th e el e m e n t s o f X J a r e I(1) , n 方ト1 n e e d s t o b e I( 0) ･

T hi s m e an s th e r an k o f m atri x II s atisfi e s 0 ≦r a n k( rI) < p . W h e n th e el e m e n ts o f X
,

a r e i n th e r el ati o n ship of c oi nt e g r a ti o n , 0 < r a nk( n ) < p is e st ablish e d . Tll u S m a t ri x n c a n

b e e x p r e s s e d a s 口
= αβ

■

b y u si n g th e a a n d βo
･

f p x r m atri x ∩ . Fi n ally th e e q u a ti o n (6 . 2)

c an b e e x p r e s s e d a s foll o w s .

A X
t
= r
.
A X
E _ .

. . . + r
t _ k
A X
E _ k . I
+ αβ

.

A X
ト k
+ A + u

t (6 .3)

P
'
i s a c o i n t e g r ati o n v e ct o r a n d P X , _ k i s an e rr o r c o r r e cti o n t e r m ･ T h e J o h a n s e n

m eth o d ol o g y t e sts r c o n s e c u ti v ely b y c o m p a r l n g th e lik elih o o d r ati o of m o d el e s ti m a t ed t o

h a v e r n um b e r of c oi n t e g r ati o n u n d e r n ull h y p oth e si s w ith t h e lik elih o o d r ati o o f m o d el u n d e r

t h e alt e m ati v e h y p oth e si s . T h e alt e m a ti v e h y p oth e si s h a s t w o ty p e s m e n ti o n e d b el o w ･

( 1) Ty p e n ot c o n sid e ri n g t h e n u m b e r of c oi n t e g r a ti o n (t r a c e te st) .

( 2) Ty p e i n c r e a si n g th e n u m b e r of c oi n t e g r ati o n b y o n e t o a sk fo r th e

r e d u nd 弧 C y O f th e m o d el ( m a xi m u m eig e n v al u e t e st) .

J o b a n s e n m e th o d ol o g y is u s e d i n this c h ap t e r si n c e th e n u m b e r of d ad a s e ri e s i s ll .

O s t e r w ald - L e n u m (1 9 9 2) p r o vid e s th e t able fわr m a xi m al eig e n v al u e t e st a n d t r a c e t e s t .

An alt e rn ati v e i nt e rp r et ati o n of th e c oi n t e g r ati o n b et w e e n yield s of difFe r e n t m a t u riti e s

a ri s e s fr o m th e r el atio n ship b et w e e n c oi n t e g r ati o n an d c o m m o n tr e n d s . S t o c k/ W at s o n ( 1 9 8 8)

s h o w th at w h e n th e r e a r e ( n
-

p ) 1i n e a rly i n d ep e n d e n t c oi nte g r ati n g v e ct o r s f o r a s e t o f n I

-
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(1) v a ri able s , th e n e a ch of th e s e n v ar i abl e s c an b e e x p r e s s e d a s a li n e a r c o m bi n ati o n o f P I

(1) c o m m o n t r e n d s a n d a n 〃0) c o m p o n e n t
7

.

A p plyi n g t h e r e s ult t o this p ap e r , w e e x p e c t th at th e r e w ill b e a c o u pl e o f n o n s t ati o n a r y

c o m m o n t r e n d in t h e yi eld s o f di ff e r e n t m at mi ty
8

. D e n ot in g th e I (1) c o mm o n tr e n d s b y

W (tl) ･
･
･ W (t n ) , a si m ple r ep r e s e nt ati o n of h o w it lin k s th e yield c u rv e i s giv e n b y

R(1 , i) = A(1 , i) + b l W (t l)

R(2 ,i) - A (2 , i) + b 2 W (t l) + b 2 W (t 2)

R( n , i) - A ( n , i) + b n W (tl) + b , ! W (t2) - ･b
n
W (t n)

w h e r e A(i ,t) a r e I ( 0) v a ri able s ･ Si n c e W (t n) is 1 ( 1) an d A(i , i) a r e I (0) , t h e o b s e r v e d

l o n g
- ru n m o v e m e n t i n e a ch yi eld is m ai nly d u e t o th e c o m m o n t r e nd s ･ T h u s W (t ,,) d ri v e s

th e ti m e s e ri e s b e h a vi o r of e a c h yi eld a n d d et e r m i n e s h o w th e e n也r e yi eld c u Ⅳ e ch a n g e o v e r

ti m e ･ W (t n) ar e c o n sid e r ed a s s o m e thi n g e x o g e n o u s t o th e s y st e m of yi eld c u rv e s u c h a s

i n n ati o n
,
m e a s u r e s of m o n e t a ry gr o w th a n d et c .

U s u ally yi eld c ur v e i s s u pp o s e d t o h a v e a c o u pl e of c o m m o n t r e n d s (in oth e r w o r d s ,

fa c t o r s) - l e v el
,
st e e p n e s s an d c u r v at u r e . I n this a rti cl e

,
J oh a n s e n c oi n t e g r ati o n t e s t s a r e

c o n d u ct e d b y u s i n g n o t O nly th e w h ol e te rm s tr u ct u r e b u t al s o p a rts o f th e t e rm st ru ct u r e w ith

th e s eq u e n ti al s u bt r a c ti o n o f th e d at a fr o m l o n g e r m at u ritie s t o fi n d th e a r e a s w h e r e o n ly t h e

le v el o f o v e m ig ht r at e s c an i n n u e n c e .

4 . R e s ult

4 . 1 U n it R o ot A n a ly sis

T h e A D F a n d P P T e st s a r e c o n d u ct e d b ot h fo r with ti m e t r e n d a n d w ith o ut ti m e t r e n d . A I C

7
T h e y d r a w th e fbll o w l n g C O n Cl u si o n ･ T h e m ulti v a ri at e ti m e s e ri e s i n th e c oi nt e g r ati o n r el ati o n s h ip h a s a t

l e a s t o n e c o m m o n tr e n d . T h ey t e st t o e xt r a ct c o m m o n t r e nd s by u sl n g m ulti v a ri at e ti m e s e rie s b o th wi th

d rift a n d w ith o u t d rift . B ot h ty p e s o f t e st i n cl u d e t h e r o ot s o bt ai n e d by r e g r e s si n g th e ti m e s e ri e s i n t o t h e

l
St

l a g ･ T h e c riti c al v al u e s fo r t e st a r e c alc u l at e d a n d t h e p o w e r i s in v estig at ed b y M o nt e C arl o m et h o d ･

U s u ally e c o n o m i c ti m e s e rie s a r e m o d ele d a s h a v i n g a u nit r o o t o r a c o m m o n t r e n d ･ T h ey als o g et a

c o n cl u si o n fr o m a n e m piri c al a n al y sis t h at t h e ti m e s e ri e s w ith th r e e v a ri abl e s (f e d er al f u n d s r at e , 9 0 d a y
U S T r e a s u Iγb ills , 1 y e a r U S T r e a s し1ry b ill s) h a s 2 c o in t eg r ati o n v e ct o r s a n d a c o m m o n 払ct o r ･

A
H all/A n d e rs o n / G r a n g e r(1 9 9 2) is r ef e rr e d f o r t his p a rt .
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st an d a rd is u s e d fo r th e d et e r m i n a ti o n o f l ag l e n gth i n th e A D F T e st . T h e r e s ult s a r e s h o w n o n

T abl e 6 .1 th r o u gh T a bl e 6 .4 .

E v e n th o u g h th e r e s ult s o f P P t e st s f
To r U S F F r at e an d 7 y e ar r at e sh o w th at th e y d o n

'

t h a v e

u nit r o o t s
,
b 山 all th e r e s ult s of A D F te sts s h o w th at all th e d at a h a v e u n it r o o t . T h u s t h e d o u bt

t h at n o n e of th e v a ri able s i s n o t s t ati o n a ry c an
'

t b e e x cl ud e d ･ It
'

s p r o p e r t o t hi n k th at

n o n
-

st a ti o n a ry ti m e s e ri e s m o d el s a r e t o b e u s e d t o a v oid th e p r o ble m of sp u ri o u s r e g r e s si o n ･

T a bl e 6 ･1 A D F T e st - J P Y O rigi n al S e ri e s

V a ri a bl e W ith o u t T r e n d W ith T r e n d

0 / N C all

M 3

M 6

M 9

M 1 2

Y 2

Y 3

Y 4

Y 5

Y 7

Y I O

ー1 .1 1 5

- i . 1 8 0

- 1 .9 0 8

- 1 . 8 5 7

- 1 . 8 5 5

- 1 . 4 9 7

- 1 .3 5 0

- i .2 5 1

- I .1 5 7

- 1 .2 2 6

- 0 .9 8 0

- 0 .4 5 7

- 0 .3 2 4

- 0 .4 9 8

-0 .6 9 2

-0 .8 2 3

-0 .9 9 3

-1 .3 2 9

-1
.
5 7 1

- 1 .7 3 2

- 2 .6 4 9

_ 2 .1 6 1

* i n di c at e s s ig nifi c an c e at th e 5 % l e v el .

5 % c riti c al v al u e s ar e -2 . 8 6( W ith o u t T r e n d) - 3 .4 1( W ith T r e n d)

T a bl e 6 . 2 A I) F T e s ト U S O rigi n al S e ri e s

V ari abl e W itll O u t T r e n d W ith T r e n d

0 / N F F

M 3

M 6

M 9

M 12

Y 2

Y 3

Y 4

Y 5

Y 7

Y I O

一2 .2 8 9

-2
.2 6 1

-2 .2 3 3

-2 . 1 9 9

-2 .2 1 2

-2 .2 2 3

-2 .2 2 4

-2 . 2 0 7

-2 . 1 9 3

- 2 . 1 3 8

- 2 . 0 3 6

-2 .06 8

-1 .9 2 0

-1 .9 2 6

-1 .9 0 6

-I .9 5 8

- 1 .8 5 6

- 1 .8 8 9

- 1 .7 5 8

- 1 .7 2 3

- 1 .5 5 3

-i .5 8 3

* in di c at e s s lg nifi c a n c e at th e 5 % l e v el .

5 % criti c al v al u e s a r e - 2 .8 6( W i th o u t T r e n d) -3 .4 1( W ith T r e n d)

-

8 2
-



T a bl e 6 ･3 P P T e s t - J P Y O rigi n al S e ri es

V ari abl e W ith o ut T r e n d W ith T r e n d

0 / N C all

M 3

M 6

M 9

M 1 2

Y 2

Y 3

Y 4

Y 5

Y 7

Y I O

-
,1 .2 9 6

- I .6 1 2

- 1 .5 7 3

- I .6 5 0

- 1 .6 5 7

- 1 .5 4 6

- 1 .3 8 6

- 1
.
2 6 7

- 1 .1 9 5

- 1 .0 3 6

- I .0 1 3

- 2
.4 2 0

- 0 . 06 0

- 0 .4 6 8

- 0 .5 0 9

- 0 . 6 1 4

- 0 .8 5 2

- 1 . 1 8 5

- 1 .4 7 0

- 1 .5 7 4

- 1. .9 8 7

- 2 .2 5 6

* i n di c at e s s ig nifi c a n c e at t h e 5 % l e v el .

5 % criti c al v al u e s a r e - 2 186( W ith o ut T r e n d) - 3 .4 1( W ith T r e n d)

T a bl e 6 ･ 4 P P T e s ト tJS O rigi n al S e ri e s

V a ri a ble W ith o u t T r e n d W ith T r e n d

0 / N F F

M 3

M 6

M 9

M 1 2

Y 2

Y 3

Y 4

Y 5

Y 7

Y I O

-5 . 5 5 7 *

- 2
.2 0 7

- 2 .2 26

- 2 .2 7 0

- 2 .2 6 7

- 2 .3 3 8

- 2 .3 5 7

- 2 .2 5 1

- 2 .2 5 8

-3 . 6 3 7 *

- 2 .1 1 7

- 5 .5 5 6 *

- 1 .8 3 5

- l . 8 6 5

- 1 .8 9 8

- 1 . 8 9 7

- 1 . 9 7 0

- 1 . 9 7 3

- 1 . 7 0 8

- 1 . 7 5 9

- 4 .4 3 7 *

- 1 . 8 1 7

* i n di c at e s s lg nific a n c e at t h e 5 % l e v el .

5 % c riti c al v al u e s ar e -2 .8 6( W ith o u t T r e n d) -3 .4 1( W ith T r e n d)

- 8 3 -



N e x t , th e d at a w ith a fl r St di ff e r e n c e a r e a n aly z e d b y A D F an d P P T e st s ･ It
'

s p o s sibl e t o

c o n cl u d e th at all th e o rigi n al v a ri abl e s a r e I (1) , r e s ult s a r e sh o wn o n th e T abl e 6 . 5 t h r o u gh

T abl e 6 .8 .

T a bl e 6 . 5 A I) F T e s t - J P Y S e ri e s w ith Fi r st Diff e r e n c e

V a ri a bl e W ith o u t T r e n d W ith T r e n d

』o /N C all

』M 3

A M 6

A M 9

∠] M 1 2

』y 2

∠l y 3

』y 4

』y 5

』y 7

』y l O

- 1 6 .9 6 3 *

- 1 3 .6 1 7 *

- 1 2 .7 6 2 *

- 1 l ,2 8 1 *

- 1 2 . 1 5 8 *

- 4 6 .4 7 1 *

- 4 6 .4 9 3 *

- 4 7 .4 5 7 *

- 4 6 .3 6 9 *

- 3 5 . 8 2 4 *

- 3 7 .0 0 8 *

- 1 6 .9 9 1 *

-1 3 .7 4 4
*

-1 2 .9 0 0 *

-I 1 .4 0 4 *

-1 2 .2 7 2 *

-4 6 .3 9 7 *

- 4 6 .4 03 *

-4 7 .3 63 *

- 4 6 .26 0 *

-3 5 .7 4 1 *

- 36 .8 6 6
*

* i n di c at e s sig n ifi c a n c e at t h e 5 % l e v el .

5 % c riti c al v al u e s a r e - 2 .8 6( W ith o しIt T r e n d) -3 .4 1 ( W ith T r e n d) .

T a bl e 6 .6 A D F T e s t - U S S e ri es w it h Fi r st I)iff e r e n c e

V ari ab le W ith o u t T r e n d W ith T r e n d

∠】o /N F F

∠】M 3

A M 6

A M 9

.オM 1 2

』y 2

』y 3

』Y 4

』Y 5

∠】1 ′7

』y 1 0

- 2 5 .5 4 0 *

- 1 3 .4 4 4 *

- 1 3 .3 7 4
*

- 1 2 . 7 5 8
*

- 4 7 . 7 5 2 *

- 2 6 . 9 9 6 *

- 5 5 . 9 4 7 *

- 2 6 . 4 8 l *

- 1 3 . 2 7 l *

-2 6 . 2 8 7
*

-2 2 . 6 0 l *

- 2 5 .6 2 5
*

-1 3 .7 4 9 *

-1 3 .6 1 1 *

-1 2 .9 4 0 *

-4 7 .7 0 7 *

-2 7 .0 3 6 *

-5 5 .8 4 5 *

-2 6 .5 1 1 *

-1 3 .3 4 5 *

-2 4 .0 6 2
*

-2 2 .6 5 7 *

* i n di c at e s s lg nific a n c e at th e 5 % l e v el .

5 % c riti c al v al u e s ar e -2 . 8 6( W ittl O u l T r e n d) -3 .4 1( W ith T r e n d)

- 8 4 -



T a bl e 6 . 7 P P T e s t - J P Y S e ri e s w ith D iff e r e n c e

V a ri able W ith o ut T r e n d W ith T r e n d

』o / N C all

』M 3

』M 6

』M 9

』M 1 2

』y 2

』Y 3

』y 4

』y 5

』y 7

』y l O

- 7 2 .9 1 6 *

- 4 7 .2 2 2 *

- 5 9 .8 80 *

- 5 8 .7 8 7 *

-5 8 .2 6 6 *

-4 6 .4 7 1 *

-4 6 .4 9 2 *

-4 7 , 4 5 7 *

-4 6 .3 6 8 *

- 4 7 .5 8 8
*

- 4 8 .4 8 0 *

- 7 2 .9 0 8 *

-4 7 .2 6 9 *

- 5 9 .9 3 8 *

- 5 8 .8 4 8
*

- 5 8 .3 2 2 *

- 4 6 .4 9 2 *

- 4 6 .5 03 *

-4 6 .3 6 9 *

-4 6 .3 6 9 *

-4 7 .5 8 3 *

- 48 .4 7 4 *

* i n di c at e s s ig nifi c a n c e at th e 5 % l e v el .

5 % c riti c al v al u e s a r e -2 .8 6( W ith o しIt T r e n d) -3 .4 1( w itll T r e n d) .

T a bl e 6 . 8 P P T e s t - U S S e ri e s w it h Fi rs t I)iff e r e n c e

V a ri a bl e W M I O u t T r e n d W ith T r e n d

』o /N F F

』M 3

』M 6

』M 9

∠】M 1 2

』y 2

』y 3

』y 4

』y 5

』y 7

』y l O

- 7 l .3 5 3 *

- 4 6 .7 8 l *

- 4 6 . 8 6 0 *

- 4 7 . 0 9 0 *

-4 7 . 7 5 2 *

- 5 7 .3 3 6 *

- 5 5 .9 4 7 *

-4 7 .3 8 2 *

- 4 8 .5 4 5 *

- 7 6 .9 1 2 *

- 4 8 ,7 5 5 *

- 7 1 .3 4 5 *

- 4 6 .9 2 4
*

- 4 6 .9 82 *

-4 7 .1 8 6 *

-4 7 .83 l *

- 5 7 .3 8 0
*

- 5 5 .9 7 8 *

- 4 7 .4 1 l *

- 4 8 .5 6 9
*

- 7 6 .9 1 1 *

1 4 8 . 7 6 9 *

* i n di c at e s s lg ni
'

fi c a n c e at t h e 5 % l e v el .

5 % criti c al v al u e s a r e - 2 .8 6( W ith o し1t T r e n d)
-3 ,4 1( wi th T r e nd)

4 . 2 C oi n t eg r a ti o n T e s t
- J ap a n

(1) F r o m u n c oll at e r ali z e d o v e m ig ht c all r at e th r o u gh 1 0 y e a r s w ap r at e (l l d at a s e ri e s)

T h e n u m b e r o f c oi nt e g r ati o n v e c t o r i s 8 . T h e n u m b e r of c o mm o n t r e n d is 3 ･ T h e w h ol e t e rm

st m c t u r e i s d ri v e n b y 3 c o m m o n tr e n d s . T h e r e s ult is sh o w n o n th e T a bl e 6 ･ 9 ･

-

8 5
-



T a bl e 6 ･9 C oi n t e g r a ti o n T e s t J a p a n ( l l s e ri e s
-f r o m O N t h r o u gh 1 0 Y )

H y p o th e sis L m a x 5 % V al u e 1 % V al u e l t r a c e 5 % V al u e 1 % V al u e

o

-

2

3

4

5

6

7

8

9

ーO

f

L

VI
I

V
I I

V
I

Vl
[

Vl l

V
I I

V
i t

Vi
l

V
I I

v
I I

4 0 9 . 9 7 * * 6 9 .7 4

2 9 4 . 9 4 * * 6 3 .5 7

2 5 2 . 8 5 * * 5 7 .
4 2

2 1 9 .9 3
* * 5 2 .0 0

1 8 2 .1 4 * * 4 6 .4 5

8 9 .5 2 * * 4 0 .3 0

63 .9 2
* * 3 4 . 4 0

4 1 .4 9 * * 2 8 . 1 4

1 7 .6 7 2 2 . 0 0

7 .
2 2 1 5 .6 7

4 .4 4 9 .2 4

7 6 .6 3

6 9 . 9 4

63 . 7 1

5 7 . 9 5

5 1 .9 1

4 6 .8 2

3 9 .7 9

3 3 .2 4

2 6 . 8 1

2 0 . 2 0

1 2 .9 7

1 5 8 4 . 0 7 * * 2 9 1 .4 0

1 1 7 4 . 1 * * 2 4 4 .1 5

8 7 9 .1 6 * * 2 0 2 .9 2

6 2 6 .3 2
* * 1 6 5 .5 8

4 0 6 . 3 9 * * 1 3 1 . 7 0

2 2 4 .2 5 * * 1 0 2 .1 4

13 4 .7 4 * * 7 6 .0 7

7 0 . 8 2 * * 5 3 . 1 2

2 9 .3 2 3 4 .9 1

1 1 _6 5 1 9 .9 6

4 . 4 4 9 . 24

3 0 7 . 64

2 5 7 . 6 8

2 1 5 .74

1 7 7 .2 0

1 4 3 .09

l i l .0 1

8 4 .4 5

6 0 . 16

4 1 . 07

2 4 . 60

1 2 .9 7

T h e J o b a n s e n c oi nt e g r a土i o n t e st i s c o n d u ct e d u si n g I I s e ri e s o f J a p a n e s e d at a .

T h e n u m b e r o f c oi nt e g r ati o n v e c t o r is 8 , T h e n u m b e r o f c o m m o n tr e n d i s 3 .

T h e e n tir e t e r m st r u ct u r e i s d ri v e n by 3 c o m m o n t r e n d s .

* *
,

* i n di c at e s s lg n lg l C a n C e at t h e 1 % a n d 5 % l e v el r e s pe c ti v ely .

C riti c al V al u e s a r e fr o m O s t e r w ald - L e n u r n( 1 9 9 2) .

(2) F r o m u n c oll at e r ali z e d o v e mi ght c all r at e th r o u gh 7 y e a r s w ap r at e (1 0 d at a s e ri e s)

T h e n u m b e r of c oi nt e g r ati o n v e c t o r i s 8 . T h e n u m b e r o f c o m m o n tr e n d is 2 . T h e t e n

st ru ct u r e up t o th e 7 y e ar i s d ri v e n b y 2 c o m m o n tr e n d s ･ T h e r e s u lt is sh o w n o n T a ble 6 ･ 10 ･

T a bl e 6 .1 0 C oi n t e g r a ti o n T e st J a p a n ( 1 0 s e ri e s
-f r o m O N t h r o u gh 7 Y)

H y p o th e sis 九m a x 5 % V al u e l % V al u e 久一t r a C e 5 % V al u e 1 % V al u e

O

ー

2

3

4

5

∠
U

7

0
0

9

ニ

≦

≦

≦

≦

≦

≦

≦

≦

≦

r

r

r

r

r

r

r

r

r

r

4 0 9 . 0 8 * * 6 3 . 5 7

2 9 0 .7 6 * * 5 7 .4 2

2 4 7 .9 1 * * 5 2 .0 0

2 1 9 .9 4
* *

4 6 .4 5

1 7 8 .7 4 * * 4 0 .3 0

8 l . 9 1 * * 3 4 .4 0

4 8 . 1 7 * * 2 8 .1 4

3 1 .5 0
* * 2 2

.0 0

7 . 2 6 1 5 .6 7

4 .3 4 9 .2 4

6 9 .9 4

6 3 .7 1

5 7 ,9 5

5 l . 9 1

4 6 . 8 2

3 9 . 7 9

3 3 . 2 4

2 6 .8 1

2 0 .2 0

1 2 .9 7

1 5 1 9 ,6 2 * * 2 4 4 .1 5

I 1 1 0 .5 4 * * 2 0 2 .9 2

8 1 9 . 78 * * 1 6 5 .5 8

5 7 l . 8 7
* * 1 3 1 .7 0

3 5 1 . 9 2 * * 1 0 2 .1 4

1 7 3 .1 9 * * 7 6 . 0 7

9 1 .2 8 * * 5 3 . 1 2

4 3 .
1 1 * * 3 4 .9 1

1 1 .6 1 9 .9 6

4 .3 4 9 .2 4

2 5 7 .6 8

2 1 5 .7 4

1 7 7 .2 0

1 4 3 .0 9

1 1 1 .O 1

8 4 .4 5

6 0 .1 6

4 l .0 7

2 4 . 6 0

1 2 .9 7

T h e J o h a n s e n c oi n t e g r ati o n t e s ti s c o n d u ct e d u sl n g 1 0 s e ri e s of J ap a n e s e d at a ･

T h e n u m b e r of c oi n t e g r ati o n v e ct o r i s 8 . T h e n u m b e r of c o m m o n t r e n d i s 2 ･

T h e t e n str u ct u r e u p t o 7 y e a r i s d ri v e n b y 2 c o m m o n t r e n d s .

* *
,

*
i n dic at e s s lg n lg l C an C e at th e i % a n d 5 % l e v el r e sp e c ti v ely .

C riti c al V al u e s ar e fr o m O st e r w ald - L e n u m ( 1 9 9 2) ,

-

8 6
-



(3) F r o m un c oll at e r ali z e d o v e mi g ht c all r at e t h r o u g h 5 y e a r s w ap r at e (9 d at a s e ri e s)

T h e n u m b e r of c oi 山e g r ati o n v e c t o r i s 7 . T h e n u m b e r o f c o m m o n tr e n d is 2 . T h e t e n

st ru ct u r e u p t o t h e 5 y e a r i s d ri v e n b y 2 c o m m o n tr e n d s ･ T h e r e s ult is s h o wn o n th e T a ble

6 .l l .

T a bl e 6 ･1 1 C oi n t e g r a ti o n T e s t J a p a n ( 9 s e ri e s
-f r o m O N t h r o u g h 5 Y)

H y p o th e sis 九m a x 5 % V al u e l % V al u e L tr a c e 5 % V alu e l % V al u e

O

-

2

3

4

5

∠
U

7

0

0

ニ

≦

≦

≦

≦

≦

≦

≦

≦

r

r

r

r

r

r

r

r

∫

40 9 .9 5 * * 5 7 .4 2

2 8 8 .7 4 * * 5 2 .0 0

2 4 2 .1 9 * * 4 6 .4 5

2 1 9 .7 1 * * 4 0 .3 0

1 6 5 .2 8 *
* 3 4 .4 0

6 2 . 2 2 * * 2 8 .1 4

4 4 .8 1 * * 2 2
.0 0

7 .3 2 1 5 .6 7

4 . 4 3 9 .2 4

6 3 . 7 1

5 7 . 9 5

5 1 . 9 1

4 6 .8 2

3 9 .7 9

3 3 .2 4

2 6 . 8 1

2 0 .2 0

12 . 9 7

1 4 4 4 .6 4 * * 2 0 2 .9 2

1 0 3 4 .6 9 * * 1 6 5 .5 8

7 4 5 . 9 5 * * 1 3 1 .7 0

5 0 3 . 7 7 * * 1 0 2 . 1 4

2 8 4 .0 6 * * 7 6 .0 7

1 1 8 .7 8 * * 5 3 .1 2

5 6 . 5 6 * * 3 4 .9 1

1 1 .7 5 1 9
.9 6

4 . 4 3 9 .2 4

21 5 .74

1 7 7 .2 0

1 4 3 .0 9

1 1 1 .0 1

8 4 . 45

6 0 .16

4 l .0 7

2 4 .6 0

1 2 .9 7

Tll e J o h a n s e n c oi n t e g r ati o n t e st is c o n d u ct e d u sl n g 9 s e ri e s o f J a p a n e s e d at a ･

T h e n u m b e r of c oi nt e g r a ti o n v e ct o r i s 7 . T h e n u m b e r o f c o m m o n t r e n d is 2 .

T ll e t e n St r u ct u r e u p t O 5 y e a r is d ri v e n by 2 c o m m o n t r e11⊂l ･

* *
,

* i n di c at e s s lg n lg l C a n C e at th e I % a nd 5 % l e v el r e s p e cti v ely .

C ritic al V al u e s ar e fr o m O st e r w ald - L e n u m (1 9 9 2) .

(4) F r o m u n c oll at e r ali z e d o v e m ig bt c all r at e th r o u g h 4 y e a r s w ap r at e (8 d at a s e ri e s)

T h e n u m b e r of c oi n t eg r ati o n v e c t o r i s 6 . T h e n u m b e r of c o m m o n tr e n d s i s 2 . T h e t e rm

st r u c t u r e u p t o th e 4 y e a r i s d ri v e n b y 2 tr e n d s . T h e r e s ult is sh o wn o n th e T able 6 ･1 2 ･

T a bl e 6 .1 2 C oi n t e g r a ti o
l

n T e st J a p a n ( 8 s e ri e s -f r o m O N t h r o u gh 4 Y)

H y p oth e sis 九m a x 5 % V al u e 1 % V al u e フしt r a C e 5 % V al u e l % V al u e

O

ー

2

3

4

5

∠
U

7

ニ

≦

≦

≦

≦

≦

≦

≦

r

r

r

r

r

r

r

∫

4 0 4 .6 6 * * 5 2 .0 0

2 8 6 .2 6 * * 4 6 .4 5

2 4 l .7 7 * * 4 0 .3 0

1 8 6 .9 8
* *

3 4 .
4 0

1 1 0 .6 8 * * 2 8 .1 4

5 3 .1 3 * * 2 2 .0 0

7 .2 9 1 5 .6 7

4 . 7 9 9 .2 4

5 7 . 9 5

5 l .9 1

4 6 .8 2

3 9 . 7 9

3 3 .2 4

2 6 .8 1

1
.
2 9 5 . 56 * * 1 6 5 .5 8

8 9 0 .9 * * 1 3 1 .7 0

6 0 4 .6 4 * * 1 0 2 . 1 4

3 62 . 8 7
* *

7 6 .0 7

1 7 5 . 8 9 * * 5 3 .1 2

6 5 .2 l * * 3 4 .9 1

2 0 . 2 0 12 . 0 8 1 9 . 9 6

1 2 . 9 7 4 .7 9 9 .2 4

1 7 7 .2 0

1 4 3 .0 9

l i l .O 1

8 4 .4 5

6 0 .
1 6

4 l .0 7

2 4 .6 0

1 2 .9 7

T h e J o b a n s e n c oi n t e g r ati o n t e s t is c o n d u ct e d u si n g 8 s e ri e s of J a p a n e s e d ぬ ･

T h e n u m b e r of c oi n t e g r ati o n v e ct o r is 6 . T h e n u m b e r o f c o m m o n t r e n d i s 2 ･

T h e t e r m st ru ct u r e u p t o 4 y e a r is d ri v e n b y 2 c o m m o n t r e n d .

* *

,

* in d ic at e s s lg n lg lC a n C e at t h e I % a n d 5 % l e v el r e s p e c ti v ely .

C riti c al V al u e s ar e fr o m O st er w ald - L e n u m ( 1 9 9 2) .

- 8 7 -



(5) F ro m un c oll at e r ali z e d o v e mi g ht c all r a t e th r o u g h 3 y e a r s w ap r at e ( 7 d at a s e ri e s)

T h e n u m b e r of c oi n t e g r ati o n v e c t o r i s 5 . T h e n u m b e r o f c o m m o n t r e n d is 2 . T h e t e n

st ru c t u r e u p t o t h e 3 y e a r i s d ri v e n b y 2 tr e n d s ･ T h e r e s ult i s sh o wn o n t h e T able 6 . 1 3 ･

T a bl e 6 ･1 3 C oi n t eg r a ti o n T e st
-J a p a n ( 7 s e ri e s - f r o m O N th r o u g h 3 Y)

H y p o th e sis 九m a x 5 % V al u e l % V al u e 九t r a c e 5 % V al u e l % V al u e

O

1

2

3

4

5

′

0

ニ

≦

≦

≦

≦

≦

≦

r

r

r

r

r

r

r

3 9 1 .1 4 * * 4 6 .4 5

2 4 4 .7 9 * * 4 0 .3 0

23 6 .4 1
* * 3 4 .4 0

1 5 5 .8 5 * * 2 8 .1 4

5 5 .4 9 * * 2 2 .0 0

8 .6 2 1 5 . 6 7

6 .3 4 9 .2 4

5 1 .9 1 1 0 9 8 .6 4 * * 1 3 1 . 7 0 1 4 3 .0 9

4 6 . 8 2 7 0 7 .5 * *

3 9 . 7 9 4 6 2 .7 2 * *

3 3 . 2 4 2 2 6 .3 * *

2 6 .8 1 7 0 .4 5 * *

2 0 .2 0 1 4 .9 6

1 2 . 9 7 6 .3 4

1 0 2 . 1 4 1 1 1 .O 1

7 6 .0 7 8 4 .
4 5

5 3 . 1 2 6 0 .1 6

3 4 . 9 1 4 l .0 7

19 .9 6 2 4 .6 0

9 . 2 4 1 2 .9 7

T h e J o h a n s e n c oi nt e g r ati o n t e st i s c o n d u ct e d u si n g 7 s e ri e s o f J ap a n e s e d at a ･

T h e n u m b e r o f c oi n t e g r ati o n v e ct o r is 5 . T h e n u m b e r o f c o l℃ m O n tr e n d is 2 ･

T h e t e r m str u c t u r e u p t o 3 y e ar is d ri v e n b y 2 c o m m o n tr e n d ･

* *

,

* i n di c at e s s lg n lg l C a n C e at t h e 1 % a n d 5 % l e v el r e s p e cti v el y ･

C riti c al V al u e s a r e fr o m O st e r w ald - L , e n u m ( 1 9 9 2) .

(6) F r o m un c oll at er ali z e d o v e mi g ht c all r at e th r o u gh 2 y e a r s w ap r at e( 6 d at a s e ri e s)

T h e n u m b e r o f c oi nt e g r ati o n v e c t o r i s 5 . T h e n u m b e r of c o m m o n tr e n d is l ･ T h e t e -

st r u c t u r e u p t o t h e 2 y e a r i s d ri v e n b y
a s i n gl e tr e n d ･ T h e r e s ult i s sh o wn o n th e T abl e 6 ･1 4 ･

T a bl e 6 .1 4 C oi n t e g r a ti o n T e st J a p a n ( 6 s e ri e s
-f r o m O N th r o u gh 2 Y)

H y p o th e sis 九m a x 5 % V al u e l % V al u e L t r a c e 5 % V al u e l % V al u e

0

1

つ
ん

3

4

5

ニ

≦

≦

≦

≦

≦

r

r

r

r

r

r

3 7 8 . 5 0 * * 4 0 .3 0

23 6 .3 1
* *

3 4 . 4 0

2 2 8 .7 0 * * 2 8 .1 4

7 0 .6 4 * * 2 2 .0 0

1 9 .4 l * 1 5 .6 7

6 . 9 2 9 .2 4

4 6 . 8 2 9 4 0 .4 7 *
*

3 9 .7 9 5 6 l . 9 7 * *

3 3 .2 4 3 2 5 .6 6 * *

2 6 .8 1 9 6 .9 7 * *

2 0 .2 0 2 6 .3 3 * *

1 2 .9 7 6 .9 2

1 0 2 .1 4 1 1 1 . 0 1

7 6 .0 7 8 4 .4 5

5 3 .1 2 6 0 .
1 6

3 4 .9 1 4 1 .0 7

1 9 .9 6 2 4 .6 0

9 . 2 4 1 2 .9 7

T h e J o h a n s e n c oi nt e g r ati o n t e s t i s c o n d u ct e d u si n g 6 s eri e s o f J a p a n e s e d at a ･

T h e n u m b e r of c oi n t eg r ati o n v e ct o r i s 5 . T h e n u m b e r of c o m m o n t r e n d i s l ･

T h e t e r m str u c t u r e u p t o 2 y e a r is d ri v e n b y a si n gl e c o m m o n t r e n d ･

* *

,

*
i n di c at e s s lg n lg l C a n C e at th e I % a n d 5 % l e v el r e s p e cti v ely ･

C riti c al V al u e s a r e 缶
･

o m O st e r w ald - L e n u m (1 9 9 2) .
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(7) F r o m u n c ollat e r ali z e d o v e m ig ht c all r at e th r o u gh 1 2 m o n th L IB O R r at e ( 5 d ata s e ri e s)

T h e n u m b e r o f c oi nt e g r ati o n v e ct o r i s 4 . T h e n u m b e r o f c o m o n t r e n d is 1 . T h e t e n

s t ru ctt m u p t o t h e 1 2 m o nt h is d ri v e n b y a s l n gl e t r e n d ･ T h e r e s u lt is sh o w n o n th e T abl e

6 .
1 5 .

T a bl e 6 ･1 5 C oi n t e g r ati o n T e s t J a p a n ( 5 s e ri e s -f r o m O N t h r o u g h 1 2 M )

H y p ot h e sis 九m a x 5 % V al u e l % V al u e 入.t r a c e 5 % V al u e l % V al u e

O

1

2

3

4

ニ

≦

≦

≦

≦

小

l

r

r

r

r

5 7 6 .8 l * * 3 4 .4 0

2 3 4 .5 8 * * 2 8 .1 4

9 8 .4 2 * * 2 2 .0 0

4 l .4 4 * * 1 5 .6 7

7 . 7 4 9 .2 4

3 9 .7 9 7 5 8 .9 7 * * 7 6 . 0 7

3 3 .2 4 3 8 2 .1 7 * * 5 3 .1 2

2 6 . 8 1 1 4 7 .5 9 * * 3 4 .9 1

2 0 . 2 0 4 9 .1 7 * * 1 9 .9 6

1 2 .9 7 7 . 7 4 9 . 2 4

8 4 . 4 5

60 .1 6

4 1 .0 7

24 .6 0

1 2
.
9 7

T h e J o h a n s e n c oi n t e g r ati o n t e st i s c o n d u c t e d u s l n g 5 s e ri e s o
'

f J a p a n e s e d at a .

T h e n u m b e r of c oi nt e g r a ti o n v e ct o r is 4 . T h e n u m b e r of c o m m o n tr e n d i s I .

T h e t e r m st r u ct u r e u p t o 1 2 m o n t h is d ri v e n b y a s l n gl e c o m m o n t r e n d .

* *
,

* i n dic at e s si g ni gi c a n c e at t h e 1 % an d 5 % le v el r e s p e cti v ely .

C riti c al V al u e s ar e f r o m O st e r w ald - L e n u m (1 9 9 2) .

It
'

s fわu n d t h at t h e t e n st m ct u ∫e u p t o th e 2 y e a r is driv e n b y a s l n gl e c o m m o n t r e n d . T h e

r e s ult is c o n si st e n t w ith th e r e c o g niti o n h eld b y th e m a rk et p a rticip a nt s th at th e t e n st m ct u re

u p t o 2 y e a r fb - s a s l n gl e g r o u p a s a s h o rt t e - i nt e r e st r at e ･

I n t e r m s o f th e o r g an i z ati o n of fin an ci al i n stit uti o n s , th e op er a ti o n s of F R A ( F or w a rd R at e

A gr e e m e n t) an d I M M (I n t e rn ati o n al M o n et a ry M a rk et) s w ap b el o n g t o m o n e y m a rk et s e c ti o n ･

Si n c e F R A an d I M M s w ap a r e tr a d ed u p t o 2 y e a r , th u s m aki n g th ei r a rbitr a g e w ith 2 y e a r

s w ap r at e p o s sible ･ T his is w h y th e t e rm s t ru c t u r e u p t o 2 y e a r i s c o n sid e r e d t o f o r m a g r o up

a s a s h o rt t e n m o n e y m a rk et .

T h e 3 - 7 y e a r of s w a p IS O 鮎 n u s e d f o r t h e h e d g e o p e r a ti o n s b y m aj o r J ap a n e s e b a n k s an d

fo r th e sp e c u l ati o n b y J ap a n e s e an d fb r e lg n fi n a n ci al i n stit uti o n s ･ T h e 1 0 y e a r s w ap is
tr ad e d

i n r el ati o n w ith th e is s u a n c e o f b o n d s .

T h e e n ti r e t e rm s t ru ct u r e i s di vid e d i nt o th r e e p a rt sイ1) s h o rt t e rm ( u p t o 2 y e a r
- a si n gle

c o m m o n t r e n d) ,( 2) m id dl e t e r m (fr o m 3 y e a r th r o u g h 7 y e a r - 2 c o m m o n t r e n d s) ,(5)l o n g t e r m

(10 y e a ト 3 c o m o n t r e n d s) . T h u s m a rk et s e g m e n t ati o n w h e re p a rti cip a nt s a n d p u 叩O S e S Of

tr a n s a c ti o n s a r e di ff e r e n t , d e p e n di n g o n t h e z o n e s of th e yield c u rv e i s ob s e r v e d i n th e

Jap 皿e S e y e n yield c u Ⅳ e .

-
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4 .3 C oi n te g r a ti o n Te s t
- U S

(1) F r o m o v e mi ght F F r at e th r o u g h 1 0 y e a r s w ap r a t e (l l d at a s e ri e s)

T h e n um b e r o f c oi nt e g r ati o n v e ct o r i s 9 ･ T h e n u m b e r of c o m m o n t r e n d is 2 1 T h e w h ole t e r m

st ru c t u r e i s d ri v e n b y 2 c o mm o n tr e n d s . T h e r e s ult is sh o wn o n th e T abl e 6 ･1 6 ･

T a bl e 6 .1 6 C oi n t e g r a ti o n T e st
- U S ( l l s e ri e s

-f r o m O N t h r o u g h lO Y)

H y p ot h e sis 九m a x 5 % V al u e l % V al u e L t r a c e 5 % V al u e 1 % V al u e

o

1

2

3

4

5

6

7

8

9

ーO

'

L

Vl
f

V
I

V
I

V
I I

Vi t

V
]

Vi
[

VI I

V
I I

v
I I

9 5 7 .0 2 * * 69 .7 4

9 0 4 .4 9
* * 6 3 .5 7

6 9 9 .6 6 * * 5 7 .4 2

4 6 5 . 1 4 * * 5 2 . 0 0

3 7 1 .0 3
* * 4 6 . 4 5

2 0 0 .1 3 * * 4 0 .3 0

1 0 2 .5 9 * * 3 4 .
4 0

6 7 .8 7
* * 2 8 .1 4

3 5 .7 6 * * 2 2 .0 0

5 . 8 5 1 5 . 6 7

2 . 5 7 9 .2 4

7 6 .6 3 3 8 1 2 .1 0 * * 2 9 l .4 0

6 9 . 9 4 2 8 5 5 .0 8 * * 2 4 4 .1 5

6 3 .7 1 1 9 5 0 . 59
* * 2 0 2 .9 2

5 7 .9 5 1 2 5 0 .9 3 * * 1 65 .5 8

5 l . 9 1 7 8 5 . 8 0 * * 1 3 1 .7 0

4 6 . 8 2 4 1 4 . 7 6 * * 1 0 2 .1 4

3 9 .7 9 2 1 4 .6 4 * * 7 6 .0 7

3 3 .2 4 1 1 2 . 05 * * 5 3 .
1 2

2 6 . 8 1 4 4 .1 8
* * 3 4 .91

2 0 . 2 0 8 .4 2 1 9 .9 6

1 2 . 9 7 2 .5 7 9 .
2 4

3 0 7 .6 4

2 5 7 .6 8

2 15 .7 4

1 7 7 .2 0

1 4 3 . 0 9

1 1 1 .0 1

8 4 .4 5

6 0 .16

4 1 .0 7

2 4 .6 0

1 2 .9 7

T h e J o h a n s e n c oi n t eg r ati o n t e st i s c o n d u ct e d しIS l n g 1 1 s e rie s of U S d a
t a ･

T h e n u m b e r of c oi n t e g r ati o n v e ct o r is 9 ･ T h e n u m b e r o f c o m m o n
t r e nd is 2 ･

T h e e ntir e t e r m st r u ct u r e is d ri v e n by 2 c o lⅥ m O n t r e n d s .

* *
,

* i n di c at e s s lg n lg l C an C e at th e I % a n d 5 % l e v el r e s p e c ti v ely ･

c riti c al V al u e s a r e ･fr o m O s t er w ald
- L e n u ln ( 1 9 9 2) .

(2) F r o m o v e 血 ght F F r at e th r o u gh 7 y e a r s w ap r a t e (1 0 d a土a s e ri e s)

T h e n u m b e r o f c oi nt e g r a ti o n v e c t o r i s 8 ･ T h e n u m b e r of c o m m o n tr e n d is 2 ･ T h e t e r m

st m ct u r e u p t o th e 7 y e a r i s d ri v e n b y 2 c o m m o n tr e n d s ･ Th e re s ult is sh o w n o n th e T abl e

6 .1 7 .
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T a b l e 6 ･ 1 7 C oi n t e g r a ti o n T e s t
-TIS ( 1 0 s e ri e s -f r o m O N th r o u g h 7 Y)

H y p ot h e si s 九m a x 5 % V al u e l % V al u e L tr a c e 5 % V al u e l % V al u e

O

1

2

3

4

5

′

0

7

0

0

q
ノ

ニ

≦

≦

≦

≦

≦

≦

≦

≦

≦

r

r

r

r

r

r

r

r

r

r

9 0 4 .5 6 * * 6 3 .5 7

8 5 3 . 93 * * 5 7 . 4 2

6 4 6 . 7 8 * * 5 2 .0 0

4 5 0 . 9 7 * * 4 6 .4 5

3 4 2 . 6 2 * * 4 0 .3 0

1 8 7 .1 3 * * 3 4 .4 0

9 1 . 15 * * 2 8 .1 4

4 6 .5 6 * * 2 2 .0 0

5 .6 9 1 5 . 6 7

2 .9 7 9 .2 4

6 9 .9 4 3 53 2 .3 8 * *

6 3 .7 1 2 6 2 7 . 8 2 * *

5 7 .9 5 1 7 7 3 . 8 9 * *

5 1 . 9 1 1 1 2 7 .1 1 * *

4 6 . 8 2 6 7 6 .1 4
* *

3 9 .7 9 3 3 3 .5 1 * *

3 3 .2 4 1 4 6 .3 8 * *

2 6 . 8 1 5 5 .2 3 * *

2 0 .2 0 8 .6 7

1 2 .9 7 2 .9 7

2 4 4 .1 5 25 7 .6 8

2 0 2 .9 2 21 5 .7 4

1 6 5 .5 8 1 7 7 .2 0

1 3 1 .7 0 1 4 3 .0 9

1 0 2 .1 4 1 1 1 .01

7 6 .0 7 84 .
4 5

5 3 .1 2 6 0 .1 6

3 4 .9 1 4 l . 07

1 9 .9 6 2 4 .60

9 ,2 4 1 2 .97

T h e J o h a n s e n c oi nt e g r ati o n t e s ti s c o n d u ct e d u si n g 1 0 s e ri e s of U S d at a .

T h e n u m b er o f c oi nt eg r ati o n v e ct o r is 8 ･ T h e n u m b e r o f c o m m o n t r e n d is 2 .

T h e t e r rn st r u ct u r e u p t o 7 y e a r is d ri v e n b y 2 c o m m o n t r e n d s .

* *
,

* i n di c at e s sl g n lg l C a n C e at th e 1 % a n d 5 % l e v el r e s p e ctiv ely .

C riti c al V al u e s a r e fr o m O st e r w alかL e n u m ( 1 99 2) .

(3) F r o m o v e r ni ght F F r at e th r o u gh 5 y e a l
.

s w ap r a te ( 9 d ata s e ri e s)

T h e n u m b e r o f c oi nt e g r ati o n v e ct o r i s 7 . T h e n u m b e r of c o m m o n tr e n d is 2 . T h e t e r m

st r u ct u r e u p t o th e 5 y e a r i s d ri v e n b y 2 c o m m o n tr e n d s . T h e r e s ult is sh o wn o n th e T a bl e

6 .1 8 .

T a bl e 6 .1 8 C oi n t e g r ati o n T e s ト U S ( 9 s e ri e s
-f r o m O N th r o u g h 5 Y)

H y p o th e sis 九m a x 5 % V al u e l % V a一u e L tr a c e 5 % V alu e l % V al u e

0

-

2

3

4

5

′

0

7

0
0

ニ

≦

≦

≦

≦

≦

≦

≦

≦

r

r

r

r

r

r

r

†

1

r

8 9 9 .6 0 * * 5 7 .4 2

6 6 9 .8 7 * * 5 2 .0 0

4 5 8 .0 5 * * 4 6 A 5

3 4 7 .5 7
* * 4 0 .3 0

1 8 8 .3 8 * * 3 4 . 4 0

9 l .5 3 * * 2 8 .1 4

4 6 .6 1
* * 2 2 .0 0

5 .68 1 5 .6 7

3 .0 1 9 .2 4

6 3 .7 1 2 7 1 0 .1 2 * * 2 0 2 .9 2 2 1 5 .7 4

5 7 .9 5 1 81 0 .5 2 * * 1 6 5 . 5 8 1 7 7 .2 0

5 l .9 1 1 14 0 .6 5 * * 1 3 1 .7 0 1 4 3 .09

4 6 . 8 2 6 8 2 .6 0 * *

3 9 .7 9 3 3 5 .0 3 * *

3 3 ,2 4 1 46 .6 5
* *

26 .8 1 5 5 .3 0 * *

2 0 .2 0 8 .6 9

1 2 .9 7 3 .O l

1 0 2 .1 4 1 1 1 .0 1

76 .0 7 8 4 .4 5

53 .1 2 6 0 .16

3 4 . 9 1 4 1 .07

1 9 . 96 2 4 .6 0

9 .2 4 1 2 .9 7

T h e J o h a n s e n c oi n t eg r ati o n t e s t is c o n d u c t e d u si n g 9 s e ri e s of U S d at a ･

T h e n u m b e r o f c oi n t e g r ati o n v e ct o r i s 7 . T h e n u m b er o f c o m m o n t r e n d is 2 ･

T h e t e n st r u ct u r e u p t o 5 y e a r is d ri v e n b y 2 c o m m o n tr e n d ･

* *
,

* i n di c at e s s lg n lg l C a n C e at th e 1 % a n d 5 % l e v el r e s pe ctiv ely .

C riti c al V al u e s ar e fr o m O st e r w ald - L e n u m (1 99 2) .
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-



(4) F r o m o v e m igh t F F r a t e t h r o u g h 4 y e a r s w ap r a t e ( 8 d at a s e ri e s)

T h e n u m b e r of c oi 山e g r ati o n v e c t o r i s 6 . T h e n u m b e r of c o m m o n t r e n d is 2 . T h e t e n

st ru c t u r e u p t o t h e 4 y e ar i s d ri v e n b y 2 c o m m o n t r e n d s ･ T h e r e s ult is sh o wn o n t h e T a bl e

6 .
19 .

T a bl e 6 .1 9 C oi n t e g r a ti o n T e st
- U S ( 8 s e ri e s -f r o m O N t h r o u g h 4 Y)

H y p o th e sis 九m a x 5 % V al u e 1 % V al u e 九tr a c e 5 % V alu e l % V al u e

O

ー

2

3

4

5

∠
U

7

ニ

≦

≦

≦

≦

≦

≦

≦

r

r

r

r

r

r

r

r

8 8 8 .6 5 * * 5 2 .0 0

5 5 4 .9 4 * * 4 6 .4 5

4 3 1 .8 6 *
* 4 0 .3 0

2 0 9 .7 9 * * 3 4 .4 0

9 1 .4 0 * * 2 8 . 1 4

4 7 .4 4
* * 2 2 .0 0

5 .6 7 1 5 .6 7

3 .5 7 9 .2 4

5 7 . 9 5

5 1 . 9 1

4 6 .8 2

3 9 .7 9

3 3 .2 4

2 6 . 8 1

2 0 . 2 0

12 . 9 7

2 2 3 3 .3 3 * * 1 6 5 .5 8

1 3 4 4 .6 8
* *

13 1 .7 0

7 8 9 .7 4 * * 1 0 2 .1 4

3 5 7 .8 7 * * 7 6 .0 7

1 4 8 .0 8
* * 5 3 .1 2

5 6 .6 8 * * 3 4 .9 1

9 .2 4 1 9 .96

3
.5 7 9 .2 4

1 7 7 .2 0

1 4 3 .0 9

I l l .0 1

8 4 .4 5

6 0 .1 6

4 1 .0 7

24 . 6 0

1 2
. 9 7

T h e J o h a n s e n c oi n t eg r ati o n t e st is c o n d u ct e d u si n g 8 s e ri e s o f U S d at a t

T h e n u m b e r o f c oi n t e g r ati o n v e ct o r is 6 1 T h e n u m b e r o f c o m m o n t r e n d i s 2 ･

T h e t e r m st r u ct u r e u p t o 4 y e a r i s d ri v e n by 2 c o m m o n tl
●

e nd ･

* *
,

* i n di c at e s s lg n lg l C a n C e at t h e 1 % a n d 5 % l e v el r e s p e cti v ely ･

C riti c al V al u e s ar e fr o m O st e r w ald - L e n u m ( 1 9 9 2) .

(5) F r o m o v e m ig ht F F r at e tb r o u g b 3 y e a r s w ap r at e ( 7 d at a s e ri e s)

T h e n u m b e r of c oi nt e g r ati o n v e ct o r i s 5 . T h e n u m b e r of c o m m o n tr e n d is 2 ･ T h e t e n

st ru ct u r e u p t o t h e 3 y e a r i s d ri v e n b y 2 c o m m o n t r
e n d s ･ T h e r e s ult is sh o wn o n th e T able

6 .20 .

T a bl e 6 . 2 0 C oi n t e g r a ti o n T e s t
- U S ( 7 s e ri e s - f r o m O N t h r o u gh 3 Y)

H y p ot h e si s 九m a x 5 % V al u e I % V al u e 九tr a c e 5 % V al u e l % V al u e
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7 4 2 .9 l
* * 4 6 .4 5

4 3 5 .5 2 * * 4 0 .3 0

2 1 1 .5 2 * * 3 4 .4 0

9 2 .6 7 * * 2 8 . 1 4

5 0 . 6 6
* *

2 2 . 0 0

9 .5 9 1 5 .6 7

5 .2 1 9 .2 4

5 1 . 9 1

4 6 .8 2

3 9 .7 9

3 3 .2 4

2 6 .8 1

1 5 4 8 .0 8 * * 1 3 l .7 0

8 0 5 .1 8 * * 1 0 2 .1 4

3 6 9 .6 5 * * 7 6 .0 7

1 5 8 .1 3
* * 5 3 .1 2

6 5 .4 6 * * 3 4 .9 l

2 0 .2 0 14 .8 1 1 9 .9 6

1 2 .9 7 5 . 2 1 9 .2 4

1 4 3 .0 9

1 1 1 . 01

8 4 .4 5

6 0 .16

4 1 .0 7

2 4 . 6 0

1 2 .9 7

T h e J oh a n s e n c oi nt e g r ati o n t e st i s c o n d u ct e d u s l n g 7 s e ri e s o f U S d at a ･

T h e n u m b er of c oi nt e g r a ti o n v e ct o r is 5 . T h e n u m b e r of c o m m o n t r e nd i s 2 ･

T h e t e n str u ct u r e u p t o 3 y e a r i s d ri v e n b y 2 c o m m o n tr e n d .

* *
,

* i n di c at e s s lg n lg l C a n C e a t t h e I % a nd 5 % l e v e l r e s p e cti v ely ･

C ritic al V al u e s a r e fr o m O st e r w ald - L e n u m (I 9 9 2) .
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(6) F r o m o v e m ig ht F F r at e th r o u g h 2 y e a r s w ap r a t e ( 6 d at a s e ri e s)

T h e n u m b e r of c oi nt e g r ati o n v e c t o r i s 5 ･ T h e n u m b e r o f c o m m o n tr e n d is l ･ T h e t e r m

st ru ct u re u p t o t h e 2 y e ar i s d ri
v e n b y a s i n gl e tr e n d ･ T h e r e s u lt is sh o wn o n t h e T able 6 ･2 1 ･

T a bl e 6 . 21 C oi n t e g r a ti o n T e s t
- U S ( 6 s e ri e s -f r o m O N t h r o u gh 2 Y)

H y p oth e sis L m a x 5 % V alu e l % V al u e L t r a c e 5 % V alu e l % V al u e

0

-

2

つ
J

4

5

ニ

≦

≦

≦

≦

≦

r

r

r

r

∫

r

4 3 4 .5 7 *
* 4 0 .3 0

2 2 0 .6 7 * * 3 4 . 4 0

l o g .5 3 * * 2 8 .1 4

7 3 .1 2
* * 2 2 .0 0

1 9 .5 2
* 1 5 .6 7

5 .2 3 9 .2 4

4 6 .8 2 8 6 2 .6 4 * *

3 9 .7 9 4 2 8 .0 7
* *

3 3 .2 4 2 0 7 .4 0 * *

2 6 .8 1 9 7 .8 7
* *

2 0 .2 0 2 4 . 7 5
* *

1 2 .9 7 5 .2 3

10 2 .1 4 1 1 1 . 0 1

7 6 , 0 7 8 4 . 4 5

5 3 .1 2 6 0 .1 6

3 4 .9 1 4 l .0 7

1 9 .9 6 2 4 . 6 0

9 .2 4 1 2 .9 7

T h e J o h a n s e n c oin t e g r ati o n t es t i s c o n d u ct ed u si n g 6 s e ri e s of U S d at a ･

T h e n u m b e r o f c oi n t eg r ati o n v e ct o r i s 5 ･ T h e n u m b e r o f c o m m o n t r e n d i s I I

T h e t e n st r u ct u r e u p t o 2 y e a r i s d ri v e n b y a s l n gl e c o m m o n t r e n d ･

* *
,

* i n d ic at e s s lg n lg l C a n C e at tl- e 1 % a n d 5 % l e v el r e s p e c ti v ely ･

C riti c al V al u e s ar e fr o m O st e r w ald - L e n u m (1 9 9 2) .

(7) F r o m o v e m ight F F r at e t hr o u g h 1 2 m o n th L IB O R r at e (5 d at a s e rie s)

T h e n u m b e r of c oi nt e g r ati o n v e ct o r i s 4 ･ T h e n u m b e r of c o m m o n t r e n d is l ･ Th e t e n

st m c t u r e u p t o th e 1 2 m o n th is d ri v e n b y a s l n gl e
c o m m o n tr e n d ･ T h e r e s ult i s sh o w n o n th e

T able 6 .2 2 .

T a bl e 6 .2 2 C oi n t e g r a ti o n T e s ト U S ( 5 s e ri e s
- f r o m O N t h r o u g h 12 M )

H y p o th e sis L m a x 5 % V al u e l % V al u e 九t r a c e 5 % V al u e l % V al u e
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5 7 6 .8 l
* * 3 4 . 4 0 3 9 . 7 9 7 5 8 .9 7 * *

2 3 4 .5 8 * * 2 8 . 1 4 3 3 .
2 4 3 8 2 .1 7 * *

9 8 .4 2 * * 2 2 .0 0 2 6 .8 1 1 4 7 .5 9 * *

4 l .4 4 * * 1 5 .6 7 2 0 .2 0 4 9 . 1 7 * *

7 .7 4 9 .2 4 1 2 . 9 7 7 .7 4

76 .0 7 8 4 . 45

5 3 .1 2 6 0 .1 6

3 4 .9 1 4 1 . 0 7

1ウ.9 6 2 4 .6 0

9 .2 4 1 2 .9 7

T h e J o h a n s e n c oi n t e g r ati o n t e st i s c o n d u ct e d u s in g 5 s e ri e s o f U S d a t a ･

T h e n u m b e r of c oi n t e g r ati o n v e ct o r i s 4 ･ T h e n u m b e r o f c o m m o n t r e n d i s i I

T h e t er m st r u ct u r e u p t o 1 2 m o n t h i s d ri v e n b y a s i n gl e c o m m o n t r e n d ･

* *

,

* i n di c at e s s lg n lg l C a n C e at t h e I % a nd 5 % l e v el r e s p e c ti v ely ･

C ritic al V al u e s ar e fr o m O st er w ald -I J e n u m (1 9 9 2) .

It
'

s fb 皿 d th at th e t e n s t m c t u r e u p t o th e 2 y e a r i s d ri v e n b y a s l n gl e c o m m o n tr e nd ･ A s i n

the c a s e o f J ap an , th e r e s u lt is c o n si st e n t w ith th e r e c o g n iti o n h eld b y th e m a rk et p a rti cip a nt s

th at th e t e rm st ru ct u re u p t o 2 y e a r fわr m s a s l n gl e gr o up a s a s h o rt t e r m i nt e r e st r a te ･ I n t e r m s

-
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of th e o rg an i z ati o n o f fin an ci al i n stit uti o n s , t h e o p e r ati o n s o f F R A ( F o r w a rd R at e A g r e e m e n t)

an d I M M (I nt e rn ati o n al M o n et ar y M a rk et) s w ap b el o n g t o th e m o n ey m a rk et s e cti o n ･ Si n c e

F R A an d I M M s w ap a r e t r ad e d u p t o 2 y e a r , th u s m aki n g th eir ar bitr ag e w ith 2 y e a r s w ap r a t e

p o s sible ･ T his is w h y th e t e - st m c t u r e u p t o 2 y e a r is c o n sid e r e d t o fわr m a gr o up a s a sh o rt

t e r m m o n e y m a rk et ･

T h e z o n e & o m 2 y e a r th r o u gh 1 0 y e ar i s d ri v e n b y a s i n gle c o m m o n t r e n d ･ T his p oi n t is

t otally di ff e r e n t fr o m J a p a n e s e y e n s w ap yield c u r v e ･ T w o r e a s o n s cit e d b el o w ar e c o n sid e r e
d

t o s up p o rt this p h e n o m e n o n . (1) U S d oll a r s w a p tr an s a cti o n s w e r e st a rte d a s a sp r e a d t o U S

Tr e a s u ry m a r k et s ･ I n U S , s w ap r at e s i n di c at e c r e dit sp r e ad fo r fin an ci al s e ct o r s ･ T h u s th e r e i s

little r o o m f o r s w a p c h a r a ct e ri sti c s t o b e i n c o rp o r at e d i n th e m a rk et ･ (2) T h e fa ct th at n o t o nly

b a nk s b u t al s o o t h e r i n v e s t o r s p a rti cip at e a c ti v ely e v e n i n th e m id dle z o n e m ak e s th e s w ap

m a rk et m o r e liq uid c o m p a r e d w it h J ap a n
e s e y e n s w ap ･ T h e r efわr e U S d olla r s w 叩 yield c u Ⅳ e

is le s s lik ely t o b e i n n u e n c e d b y p a rti c ul ar p a rti cip an ts ･

T h e e n tir e t e rm s t ru ct u r e i s divid e d i nt o t w o p ar t s
- ( I) sh o rt t e n ( u p t o 2 y e a r

-

a si n gle

c o m m o n t r e n d) , (2) m id dl e a n d l o n g t e r m (f ro m 3 y e a r th r o u gh 1 0 y e a r
- 2 c o m m o n t r e n d s) I

T h e m a rk et s e g m e n t ati o n i s n o t o b s e Ⅳ e d i n U S d oll a r yi eld c u Ⅳ e o v e r th e st m ct u r e of 2 y e a r

a s i n J ap an e s e y e n yi eld c u rv e
9

･

5 . C o n cl u di n g R e m a r k s

I n J ap a n , t h e e n tir e t e n s t m c t u 工e i s d ri v
e n b y 3 c o m m o n t r e n d s ･ T h e t e n st m ct u r e u p t o 2

y e a r i s d ri v e n b y a si n gl e t r e n d . T h e e nti r e t e rm st r u c t u r e i s di vid e d int o th r e e p a rt s
-( 1) sh o rt

t er m ( u p t o 2 y e ar -

a si n gl e c o m m o n t r e n d) ,(2) m id dle t e - (fr o m 3 y e a l
-

t h r o u gh 7 y e a r
- 2

c o m m o n tr e n d s) ,(5)lo n g t e r m ( 1 0 y e ar - 3 c o m m o n tr e n d s) I T h u s m a rk et s eg m e n t ati o n w h e r e

p a rtl C IP an tS an d p u rp o s e s O f tr a n s a c ti o n s a r e difFe r
e n t d ep e n di n g o n th e z o n e s o f th

e yi eld

c u Ⅳ e is ob s e Ⅳ ed i n th e J ap a n e s e y e n yi eld c u Ⅳe ･

I n U S
,
th e e n tir e t e r m s t ru c t u r e i s d ri v e n b y 2 c o m m o n t r e n d s ･ T h e t e r m st ru ct u r e u p t o 2

y e a r i s d ri v e n b y a s l n gl e c o m m o n t r e n d ･ T h e e n ti r e t e r m st r u c t u r e i s divid e d i nt o t w o p a rt s
-

9
z h a n g (1 9 9 3) u s e th e t e r m st ru ct u r e u p t o 3 0 y e ar a n d g et a c o n cl u s! o n th at U S t e r m s

t r u ct u r e o f tr e a s u ry

s e c u riti e s is d ri v e n b y 3 c o m m o n t r e n d s ･ 1 n U S s w a p m ar k et , th e r e lS a p o s sibility th
at m a rk et

s e g m e n t atio n e xis t s o v e r t h e z o n e o f 1 0 y e a r ･ S in c e t h e p u rp o s e o f thi s p ap e r is th e c o m p
aris o n o f s w a p

yield c u Ⅳ e s i n J a p a n a n d U S , t h e z o n e o v e r 1 0 y e a r is n
'

t t e st e d ･ I n th e J ap a n e s e s w ap m ar k et , t h e z o n e

o v e r 1 0 y e ar is illiq uid a n d it
'

s v e ry diffi c ult t o g et th e p r o p e r d at a es p e ci al ly b e f o r e
1 9 9 8 ･
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( 1) s h o rt t e r m ( u p t o 2 y e a r
-

si n gle c o m m o n t r e n d) ,( 2) mi d dle an d l o n g t e r m (斤o m 3 y e ar

th r o u gh 1 0 y e a r
- 2 c o m m o n tr e n d s) . T h e m a r k et s e g m e n t ati o n i s n o t o b s e rv e d i n U S d oll a r

yi eld c u Ⅳ e o v e r th e st r u c t u re o f ユ y e a r a s i n J ap a n e s e y e n yi eld c ∬ v e ･

F r o m t hi s a n aly sュs , it
'

s i m p o rt a n t t o c o n si d e r th e t hird tr e n d w h e n w e a n aly z e th e J a p a n e s e

y e n s w a p c u Ⅳ e e s p e ci ally i n t h e z o n e o v e r 7 y e a r ･ B u t i n th e c a s e of U S s w a p yi e ld c u Ⅳ e

丘o m 2 y e a r t h r o u g h 1 0 y e a r , w e n e e d t o p ay a 仕e n ti o n t o 2 c o m m o n t r e n d s .
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C h apt e r 7

C o n cl u si o n

1 . S u m m ar y of E a c h C h a pt e r

T bis th e si s d e al s w it h e m piri c al a n aly s ts O n th e l o n g t e m i nt e r e s t r at e s i n J a p a n ･ It c a n b e

di vid e d i n t o t w o p a rts . C h ap t e r s fr o m 2 th r o u g h 4 d e al w ith th e st ru ct u r e of l o n g t e r m i nt e r e s t

m a rk et s i n J a p a n . C h apt e r s fr o m 5 th r o u g h 6 c o v e r s J ap an e s e an d U S i nt e r e s t r at e s ･

A t C h a p t e r 2 I in v e stlg at e d J ap a n e s e G o v e r r m e n t B o n d yield s a n d J a p a n e s e i n t e r e st r a t e

s w ap r at e s . T h e w h ol e s am pl e is di vid e d i nt o t w o s ub p e ri od s ･ T h e fi r st s u b p e ri o d , n a m e d

S am ple A , i s fr o m J an u a ry 4 ,1 9 94 th r o u g h F eb ru a ry 1 2 ,1 9 99 ･ T h e s e c o n d s u b p e ri o d , n am e d

S a m pl e B , i s 丘o m F e b m a ry 1 5 , 1 9 9 9 t h r o u g h J u ly 3 0 ,2 0 0 3 I

I n S am ple A , J ap an e s e Y e n I nt e r e st R at e S w ap r at e s a r e i n th e l o n g ru n e q uilib ri u m w i
th

J ap an e s e G o v e mm e n t B o n d yield i n t h e str u c t u r e & o m 2 y e a r th r o u gh 1 0 y e a r ･ O n t h e o th e r

h a n d
,
i n S a m pl e B , J a p a n e s e Ⅵ 氾 I nt e r e st R at e S w ap r at e s a r e i n th e l o n g r u n e q uilib ri u m w i 仙

J ap an e s e G o v e mm e n t B o n d yi eld o nly i n th e st ru c t u r e fr o m 2 y
e ar t h o u gh 4 y e a r ･ T h u s it

'

s

c o n sid e r ed th at m ar k et s eg m e n t ati o n i n th e st ru ct u r e 丘o m 5 y e a r t h r o v g h 1 0 y e a r b et w e e n

J ap an e s e G o v e mm e n t B o n d an d J ap an e s e Y e n I n
t e r e st R at e S w a p b e c a m e ap p a r e nt i n s a m ple

B
.

I n S am pl e A , a 1 % in c r e a s e ( a d e c r e a s e) i n J ap an e s e G o v e r n m e n t B o n d yield s le ad t o a

1 % i n c r e a s e (d e c r e a s e) i n J ap an e s e Y e n l nt e r e st R at e s w ap r at e i n th e s t ru c t u r e o f 2 y e a r , 3

y e a r , 4 y e a r , 5 y e a r , an d 7 y e a r ･ A 1 % in c r e a s e i n J ap a n
e s e G o v e m 皿 e nt B o n d yi eld s le a d t o a

l e s s th an 1 % i n c r e a s e i n J ap an e s e Y e n I n te r e s t R at e s w ap r at e i n 1 0 y
e a r ･ I n o th e r w o r d s , a

-
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ri s e ( a de cli n e) i n J ap an e s e G o v e mm e n t B o n d yield is a s s o ci at e d w ith a d e cli n e (
a ri s e) i n th e

s w ap sp r e ad i n 1 0 y
e a r ･

o n 也e o 也e r b a n d , i n S a m ple B , a 1 % i n
c r e a s e i n J ap a n e s e G o v

e r - e n t B o n d yield s le ad

t o a m o r e th an 1 % i n c r e a s e i n J ap a n e s e Y e n I nt e r e s t R ate s w a p r a t e i n th e s
t ru c t u r e of 2 y e a r ,

3 y e a r , 4 y e ar , 5 y e a r , 7 y e a r a n
d 1 0 y e a r ･ I n o th e r w o r d s , a ri s e ( a d e cli n e) i n J ap an e s e

G o v e r n m e 山 B o n d yield is a s s o ci at e d w ith
a ri s e ( a d e cli n e) i n t h e s w ap sp r e a d ･

A s fわr th e c o m p a ri s o n o r c a u s ality I m p a c ts
m a d e b et w e e n S a m pl e A a n d S a m p

le B
,
i n

s am pl e A J ap an e s e G o v e r n m e n
t B o n d yi eld is st r o n g e

r t h an J ap an e s e Y e n
I nt e re st R ate s w ap

r a t e
,
b u t i n S am pl e B J ap an e s

e Y e n I nt e r e st R at e s w ap r ate i s st r o n g
e r th a n J a p an e s e

G o v e mm e n t B o n d yield ･ T h u s it
,

s c o n sid e r e d th at i n S am pl e A J ap a n e s e G o v e
r n m e nt B o n d

m a rk et p o s sibly l e ad i n
t e r e s t r at e s w ap m a rk et , b ut i n s am pl e B i nt e r e s t r a t e s w ap m

a rk et l e d

J ap an e s e G o v e mm e n t B o n
d m a r k et ･

A t C h a p t e r 3 I i n v
e s ti g at e d t h e d et e r m

i n a n t s of J ap an e s e s w ap sp r e a d s ･ T h e w h ol e s a m pl e

i s di vid ed int o t w o s u b pe ri o d s ･ T h e rl r S t S u b p e ri o d , n a m e d S am ple A , i s
･

f r o m J a n u a ry ,19 94

th r o u gh J an u a ry , 1 9 9 9 ･ T h e s e c o n d s u b p e ri o d ,
n am e d S am pl e B , i s fr o m F e b ru a ry ,19 9 9

tb ∫o u g b J u ly , 2 0 03 ･

As f o r th e T E D ( T E D sp r e a d) i n S am ple A e x c e pt fo r 1 0 Y e a r S p r e a d , t h e i m p
a ct s o f T E D

o n sp r e a d s a r e s tr o n g e r
i n th e lo n g e r m at u ri tie s ･ I n S am pl e B , th e i m p a c ts of T E D a r e

st r o n g e r i n t h e sh o rt e r m a t u r
itie s ･

A s fわr th e C B S ( C 叩 O r at e B o n d S p r e ad) i n S a m ple A 血 e i m p a
ct s a r e s t r o n g er i n t h e m id

t e n z o n e s s u c h a s 4 y e a r a n d 5 y e a r ･ I n S a m ple B
也e i m p a ct s ar e s

t r o n g e r i n th e
s h o rt e r

t e n s . W h e n th e c o m p a ri s o n is m a d
e b et w e e n S a m ple A a n d S a m pl e B ,

th e i m p a ct s a r e

s t r o n g e r i n all m a t u riti e s o
f S a m pl e A ･ A s 如 tb e S L O P E (sl o p e of th e yi eld c u Ⅳ e) , b oth i n

s am p le A an d S am pl e B , th e i m p
a ct s a r e st r o n g e r i n t h e sh o rt e r m a

t u ri ti e s ･

N e x t
,
I r ep o rt th e r e s ult s of i m p uls e r e s p o n s e fu n cti o n

･ As f o r T E D , i n s h o rt e r t e r m s , sh o ck s

o f T E D a r e g r e at e r i n S am ple A ･ B u t i n m id an d lo n g e r t e rm s , th e si z e s o f sh o ck s a r e al m o s
t

s am e . A s f o , t h e C B S , th e si z e s of sh o c k s a r e g r e a t e r i n S am pl e A ･ As f o r th e Slo p e , th e si z e s

of sh o ck s a r e g r e at e r i n S a m pl
e A ･

Wh e n I c o n sid e r th e r e s u lt s o f b ot h v a ri an c e d e c o m p o siti o n an d i m p
u l s e r e sp o n s e fu n

cti o n ,

- 9 7 -



th e m aj o r St ru c t u r al diff e r e n c e of J ap an e s e y e n in t e r e s t r a
t e s w ap sp re a d i n S

am p l e A an d

s am ple B is th e i n fl u e n c e o f c r edit ri sk ･ S w a p sp r e ad s i n s am p
le A a r e m o r e i n fl u e n c e d th an

t h o s e i n S am pl e B ･ E sp e ci ally l n m id t e r m s u
ch a s 4 y e a r an d 5 y e ar , th e i m p a c ts of c r e dit ri

sk

a r e v e ry st r o n g i n S am pl e A
･

A t c h a p t e r 4 I a n aly z e
d th e s u p e r l o n g z o n e ( o v e r 1 0 y e a r) of J ap an e s e i n t e r e s t r a t e s w ap

･

T h e st ati stic al an aly s e s a r e o r g an i z e d t o a v oid
sp u ri o u s r e g r e s si o n d u

e t o n o n - s t ati o n ar ity o f

fi n an ci al ti m e s e ri e s . Fi rs t I u s e u nit r o o t an aly sis t o c o nfi rm t h e n o n
-

st ati o n a rity o f th e d at a .

T h e n I dr a w t h e c o mm o n tr e n d s b y u s i n g C O in t e g r ati o n an aly sis ･ T his is t e s t e d b y u s i n g n o t

o nl y th e w h ol e t e r m st ru c t u r e b u t al s o p a rts o f t h e te
r m st ru c t u r e w it h th e s e q u e n t

i al

s u btr a c ti o n o f th e d at a f r o m l o n g er m at u ritie s ･ Fi n al ly th e p rl n CIP al c o m p o n e n t
an aly sis is

c o n d u c t e d .

F r o m e m pi ri c al an aly sis , I c a n
c o n cl u d e t h at th e w h ol e t e r m st ru ct u r e & o m 2 y e ar th r o u gh

1 5 y e a r i s d ri v e n b y 4 c o m m o n t r e n d s
･ T h e r e s ult is c o n si st e nt w it b 也e r e c o g niti o n h eld b y

th e m a rk et p a rti cip an t s th a
t th e t e r m s t ru c t u r e o v e r 1 0 y e a r i s dri v e n b y a sp e ci al tr e n d ･ T hi s

sp e ci al tr e n d c an b e c alle d a fb
r e lg n f a ct o r d e cidi n g t h e m o v e m e n t o

f th e s u p e r l o n g st r
u ct u r e

of t h e J ap an e s e Y e n s w ap si n c e m
o st o f th e p ar ti cip an

ts ar e n o n -J ap an e s e i n v e s t m e n t h o u s
e s

an d b a n k s .

T h e t e m st ru c t u r e fr o m 2 y e a r th r o u gh 10 y e ar i s d ri v e n b y 3 c o m m o n tr e n
d s ･ T h e t e r m

s t m ct u r e 丘o m 2 y e a r th r o u g h 4 y e a r i s d ri v e n by
t w o c o m m o n t r e n d s ･ T h u s th e e n ti r e t e -

st ru c t u r e i s di v id e d i n t o th r e e p a rt s
- (1) m id dl e t e rm ( & o m 2 y e a r th r o u g h 4 y e a r

- t w o

c o m m o n tr e n d s) , (2) l o n g t e rm ( fr o m 5 y e ar th r o u g h 1 0 y e ar
- t w o c o m m o n t r e n d s) , ( 5)

s u p e rl o n g t e rm ( f r o m 1 2 y e a r th r o u gh 1 5 y e a r
-fo u r c o mm o n t r e nd s) I

A t c h a p t e r 5 I e x am i n e d th e
i n t e m ati o n al lin k a g e of int e r e st r at e s b et w e e n J P an d U S i n

th e 丘 am e w o rk o f U IP by u s l n g th e d at a fTr o m 1 m o n th th r o ug h 1 0 y
e a r ･ T h e w h ol e s am pl e

fr o m O ct o b e r 2 ,1 99 0 th r o u gh A u g u st 8 ,2 0 00 i s di vid e d i n t o t w o s u b p e ri o
d s ･ T h e fir st s u b

p e ri o d , n am e d S am p
l e A

,
i s f r o m O ct o b e r 2 ,1 9 9 0 th r o u g h M ay 1 7 ,1 9 9 3 ･ I n S am p le A t h e

m o n et a ry p olicy r e g l m
e S b o th i n J ap an an d U S ar e e a s l n g ･ F r o m a v i e w p oi n t of e c o n o m i c

c y cl e s , i n S am ple A , b o th J a p an
an d U S ar e d o wn tr e n d ･ T h e s e c o n d s u b p e ri o d , n am e d
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s am ple B , i s f r o m M a y 1 7 ,1 9 9 3 t hr o u g h
A u g u s t l l ,2 0 00 ･ I n S am pl e B t h e m o n e t a ry p oli cy

r eg l m e i n J ap an i s
e a s l n g ' b u t i n U S it

'

s tig ht e n l n g ･ F r o m a vi e w p oi nt of e c o n o m i c c y cl e s , in

s am ple B , J a p an i s d o wn
t r e n d

,
b u t U S i s u pt r e n d ･

I n S am pl e A , U IP h old s t ru e i n t h e t e rm s t ru ct u re 丘o m 2 y
e a r th r o u gh 1 0 y e a r ･ I n o th e r

w o rd s
,
w e fl n d e vid e n c e f o r cl o s e r l o n g

- r un i nt e m ati o n al lin k ag e b et w e e n JP an d U S i n th e

t e r m st ru ct u r e fr o m 2 y e
･ar th r o u g h 1 0 y e a r i n th e p e ri o d 丘o m O ct o b e r 2 ,1 9 90

th r o u gh M ay

17 ,1 9 93 ･ T h e i n fl u e n c e s of J P int e r e s t r at e s o n U S i n t e r e st r at e s a r e c o n fi rm e d i n th e e n ti r e

str u c t u r e e x c e pt f o r 3 m o n t h an d 6 m o n th ･ T h e i n n u e n c e s of U S i nt e r e st r at e s o n J P i nt e r e st

r ate s ar e n o t c o n flr m e d in t h e e n ti r e t e r m s t ru c t u r e .

o n 血e oth e r h a n d , i n S a m pl e B , w e fi n d n o e v id e n c e of U IP i n 也e
e ntir e t e n st m ct u r e ･

T h u s I fin d little e vi d e n c e f o r l o n g
- ru n i n t e rn ati o n al lin k a g e s b et w e e n J P a n d U S i n th e e n ti r e

te r m st ru ct u r e fr o m M ay I 8 ,1 9 9 3 a nd A u g u st 11 ,2 0 0 0 I

F r o m O ct ob e r 2 ,1 9 9 0 th r o u g h M a y 1 7 ,1 9 9 3 , m o n et a ry p oli
cie s b oth in J ap an an d U S a r e i n

e a s i n g P h a s e ･ T h u s it
,

s c o n sid e r e d th at e c o n o mi c c y cl e s b oth in J a p an a n d U S d u ri n g
th at

p e ri o d ar e i n d o wn t r e n d ･ W h e n th e F R B c h an g e d m o n et a r y p olicy s
t an c e fr o m n e u t r al t o

tight e n i n g O n M ay 1 8 ,1 9 9 3 ,
th e div e r g e n c e of J P a n d U S

i nt e r e s t r ate s o v e r 2 y e a r s t a rt e d ･

T h e i n fl u e n c e s of J P i nt e r e s t r at e s o n U S int e r e st r at e s a r e c o n fl rm e d i n t h e e n ti re t e r m

st ru ct u r e e x c ept f o r 6 m o
n th

,
9 m o n th an d 1 2 m o n t h ･ T h e i n n u e n c e s of U S i nte r e st r at e s o n JP

int e r e st r a t e s a r e c o n 丘 m e d i n t h e e nti r e t e 皿 St m C t u r e .

T h e r e s ult s s h o w th at o n ly w h e n e c o n o m i c cy cl e s
a r e g e n e r ally c oi n c

id e d b et w e e n J ap an

an d U S , l o n g t e r m i n t e r e st r at e s (fr o m 2 y e ar t h r o u gh 1 0 y e ar) w e r
e i n th e lo n g t e rm

e q uilib ri u m t h r o u gh
th e e x p e ct ati o n o f f o r e l g n e x c h a n g e r at e s ･ T h u s d o m e sti c f a c t o r s a r e

c o n sid e r e d t o e x e rt an i m p o rt an t i n fl u e n c e o n s
h o rt a n d lo n g t e r m i nt e r e s t r at

e s ･

A t ch a p t e r = c o n d u c t e d a c o m p a r a
ti v e a n aly sis of th e yi eld c u Ⅳe s i n J ap a n a n d U S ･ T h e

e n ti r e t e rm st ru c t u r e i s d ri v e n b y 3 c o m m o n tr e n d s i n J ap
an ･ T h e t e r m st ru ct u r e u p t o 2 y e ar

i s

dri v e n b y a si n gl e t r e n d ･ T h e e n tir e t e rm s t ru ct u r e i s di vid e d i nt o th r e e p ar ts
- (1) sh o rt t e rm

( up t o 2 y e a r - a si n gl e c o m m o n t r e n d) , ( 2) m id dl e t e r m ( 丘o m 3 y
e ar t h r o u gh 7 y e a r - 2

c o m m o n tr e n d s) , (5)l o n g t e r m (1 0 y e a r
I 3 c o mm o n tr e n d s) ･ T h u s m a rk e t s e g m e n t ati o n w h er e

p a rtl C IP a n tS an d p u rp o s
e s o f t r an s a cti o n s a r e difFe r e n t d e p e n di n g o n th e z o n e s of th e yi eld

-
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c u rv e i s ob s e rv e d i n th e J ap an e s
e y e n yi eld c u rv e ･

T h e e n ti r e t e r m s t ru ct u r e i s d ri v e n b y 2 c o m m o n tr e n d s i n U S ･ T h e te r m st ru ct u r e u p t o 2

y e a r i s d ri v e n b y
a s i n gl e c o m m o n

tr e n d ･ T h e e n tir e t e rm st ru ct u r e i s di vid e d i n t o t w o p a rt s
-

(1) s h o rt t e rm ( u p t o 2 y e a r
- si n gle c o m m o n t r e n d) , (2) m id dl e an d l o n g t e r m (f r o m 3 y e a r

th r o u gh 1 0 y e a r - 2 c o m m o n t r e n d s) ･ T h e m a rk et s e g m e n t ati o n is n o t ob s e rv ed in U S d olla
r

yi eld c u Ⅳ e o v e r t h e s t m ct u r e of ユy e
a r a s i n J ap a n e s e y

e n yi eld c u Ⅳe ･

F r o m this an aly sis , it
,

s i m p o rt an t t o c o n s
id e r th e third tr e n d w h e n w e an aly z e t h e J a p a n e s e

y e n s w 叩 C u Ⅳ e e sp e ci ally i n
th e z o n e o v e r 7 y e a r ･ B 山 in th e c a s e of U S s w ap yi eld

c u Ⅳ e

& o m 2 y e a r th r o u g h 1 0 y e ar , w e n
e e d t o p a y att e n

ti o n t o 2 c o m m o n tr e n d s ･

ユ ･ I m plic ati o n s fわr M a r k e
t

As I h a v e al r e a d y i n dic at ed , t his t h e si s i n cl u d
e s a l o t of n e w ly fo u nd r e s ult s ･

F r o m th e s e

r e s ult s , I w o u ld lik e t o p oi n t o u t 4 m aj
o r i m pli c ati o n s f o r th e l o n g t e r m

i nt e r e st r at e m a r k et i n

J ap a n ･

( 1) T h e s t ru c t u r al c h an g e o f th e m a rk et w a s c o n f
ir m e d aft e r th e B a n k of J ap an i n t r o d u c ed

z e r o i nt e r e st r at e p olic y i n F e b ru a ry ' 1 9
9 9 ･ F o r e x a m p le , J ap an e s e Y

e n I n te r e st R at e S w a p

r at e s w e r e i n t h e l o n g ru n e q uilib ri u m w ith
J ap an e s e G o v

e rr - e nt B o n d yi eld i n th e s
t ru ct u r e

允o m 2 y e a r th r o u g h 1 0 y e a r b
ef o r e t h e i n t r o d u c ti o n o f z e r o i n t e r e st r ate p olicy ･ O n th e o th e r

h an d
,
J ap an e s e Y e n I n t e r e st R a

t e S w ap r at e s a r
e i n t h e l o n g r u n e q uilib ri

um w ith J ap an e s e

G o v e mm e n t B o n d yi eld o nly i n th e s
t r u ct u r e fr o m 2 y e a r t h r o u g h

4 y e a r aft
er th e i n t r o d u c ti o n

o f z e r o i nt e r e st r at e p oli c y ･

(2) T h e r e c o g niti o n th at w e n e e d t o p ay att e n ti o n t o 3 c o m m o n
t r e n d s i n th e an aly sis of t h e

yield c u Ⅳ e c a n
,

t b e 叩plie d w h e n w e 弧 aly z e 也e yi
eld c u Ⅳ e o v e r 1 0 y e a r ･ T his is b e c a u s

e i

c o ul d c o n 丘 m t h e e xi st e n c e o f th e fわu rth c o m m o n t r e n d i n th e 1
2 y e a r 皿

d 1 5 y e a r o f

J ap an e s e I nt e r e st R at e S w ap yi
eld c u rv e ･

(3) T h e p e r c e pti o n - th e li n k ag e of glo b al 丘n a n ci al m a rk et h a s b
e e n str e n gt h e n e d w ith t h e
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w o rld w id e int e g r ati o n of th e m ar k et c an
'

t b e a p pli c able t o th e rel atio n s hip b et w e e n J ap an e s
e

an d U S i nt e r e st r at e s a ft e r M ay , 1 9 93 ･ B ef o r e M a y , 1 9 93 l o n g t e r m i nt e r e st r at e s i n J a p a n an d

U S w e r e i n t h e l o n g t e n e q uilib ri u m .

(4) T h e st ru ct u r al di ff e r e n c e of yield c u rv e i s f o un d b et w e e n J ap an an d U S ･ J ap an e s e yield

c u Ⅳ e is d ri v e n b y 3 c o m m o n tr e n d s , b u t U S yield c u Ⅳ e is d ri v e n b y 2 c o m m o n tr e n d s ･ T his is

m ai nly d u e t o th e diffe r e n c e i n th e d e v el o p m e n t o f i nt e r e s t r at e s w ap m ar k et ･

-
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R ef e r e n c e s

C h a p t e r 1

E n gle , R . F . an d C ･ W ･J ･ G r an g e r( 1 9 8 7) ,
"

C o -I n t e g r ati o n an d E r r o r C o rr e cti o n :

R ep r e s e n t ati o n , an d T e sti n g ,
M

E c o n o m e t ri c a , V ol ･5 5 ,p p ･2 5 1 -2 7 6 ･

J o h an s e n , S .(1 9 8 8) ,
"

St ati sti c al A n aly sis o f C oi n t e g r a te d V e ct o r s ,
"

J o u r n a l of E c o n o m i c

D y n a m i c s a n d C o n t r ol , V ol ･ 1 2 ,p p ･ 23 ト2 5 4 ･

M o r ri s
,
C .

,
R
,
N e al , an d D . R olp h ( 1 9 98) ,

"

C r e dit S p r e a d s an d I n t e r e st R at e s : A C oint e g r ati o n

A p p r o a ch ,
"

F e d e r al R e s e r v e B a n k of K a n s a s C iO } R e s e a r c h W o r ki n g P a p e r , R W P 9 8 - 0 8 ･

T o d a
,
H . Y . an d T . Y am a m o t o ( 1 9 9 5) ,

"

S t ati sti c al I nf e r e n c e i n V e ct o r A ut o r eg r e s si o n s w ith

P o s sibly l nt e g r at e d P r o c e s s e s ,
"

J o u r n a l of E c o n o m et ri c s ,V ol ･6 6 ,pp ･ 22 5 - 2 5 0 ･

C h a p t e r 2

I n J ap a n e s e

H am an o
,
M . ( 1 9 9 7) ,

"

E m p l r l C al St u d y o f th e Y e n I nte r e st R at e S w ap S p re a d ,
"

G e n d ai

F i n a n c e : M o d e r n Fi n a n c e) , N o .1
,p p ･5 5 - 6 7 ･

I n E n glis h

B a n k fo r I nt e rn ati o n al S ettle m e n t s (2 0 03) , O T C D e ri v a ti v e s M a rk et A cti viO } i n th e jir st h alf of

2 0 03 .

B a n k f o r I n t e rn a ti o n al S ettle m e n t s( 1 9 98) , G lo b al 0 T C D e ri v a ti v e s M a r k e t A t th e E n d
- J u n e

1 9 9 8 .

B r o w n , K . , W . H a rl o w a n d D .∫.S m ith (1 9 9 4) ,
"

A n E m piric al A n aly sis o f l nt e r e st R at e S w 叩

S p re ad s ,
"

J o u r n al of F ix e d I n c o m e , M a r c h ,p p ･6 1 - 78 ･

C o s si n
,
D . an d H .P ir o tte ( 1 9 9 7) ,

"

S w ap c r e dit R isk : An E m piric al I n v e stig ati o n o n

T r an s a c ti o n D at a ,
"

L
7 o u r n al of B a n ki n g & F in a n c e , V ol ･ 21 ,p p ･ 13 5 ト1 3 7 3 ･

Di ck e y , D . A . an d W .F ulle r ( 1 9 7 9) ,
"

D i st rib utio n of th e E sti m at o r s f o r A ut o r e g r e s si v e Ti m e

S e ri e s wi th a U nit R o ot
,

"

J o u r n al of th e A m e ri c a n St atisti c al A s s o ci atio n , V ol ･ 7 4 ,

p p .4 27 - 43 1 .

･
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Di ck ey , D ･ A ･ an d W ･ F u11 e r ( 1 9 8 1) ,
"

Li k elih o od R ati o St atisti c s F o r A ut o re g r e s si v e Ti m e

S e ri e s w ith A U nit R o ot
,

M

E c o n o m e t ri c a
,
V ol ･ 4 9

,p p ･1 0 7 - 1 07 2 ･

D uffl e
,
D ･ an d M ･ H u an g ( 1 9 9 6) ,

"

S w ap R at e s an d C re dit Q u ality ,
"

J o u r n al of Fi n a n c e , V ol . 5 1 ,

p p .9 2 1 -9 4 9 .

E n gl e , R ･ F ･ a n d C ･ W ･J ･ G r a n g e r ( 1 9 8 7) ,
"

C o -I n t e g r ati o n a n d E rr o r C o r re c ti o n : R e p r e s e n t ati o n ,

an d T e stin g ,
"

E c o n o m e t r i c a ,V ol ･ 55 ,p p ･ 2 5 1 - 2 7 6 ･

E o m , Y ･ H ･ M ･ G ･ S u b r a h m an y a m an d J . U n o (2 00 0) ,
"

C r e dit Risk an d t h e Y e n I nt e r e st R at e

s w 叩 m a rk et ,
"

U n p u blis h e d m a n u s c rlpt , St e m b u si n e s s S ch o ol , N e w Yわrk . .

F ull e r
,
W ･ A ･ (1 9 7 6) , I n t r o d u c ti o n t o St a ti sti c al Ti m e S e ri e s , J o h n W il ey & S o n s ,I n c .

G r an g e r , C ･ W ･J ･ a n d P ･ N e w b old ( 1 9 74) ,
"

S p u ri o u s R e g r e s si o n s i n E c o n o m et ri c s ,
"

J o u r n al of

E c o n o m e t ri c s , V o . 2 ,p p .1 1 1 - 1 2 0 .

H am an o , M . (1 9 9 7) ,
"

E m p lr l C al St u d y of th e Y e n I nt e r e st R ate S w ap S p r e ad ,
"

G e n d ai

Fi n a n c e ( M o d e r n F in a n c e) , N o .1
,p p .5 5 - 6 7 .

It o
,
T ･ ( 2 0 05 a) ,

"

J ap a n e s e I n t e r e s t R ate s a n d S w a p S p l
･

e ad s
,

"

I n t e r es t R a t e s a n d

M o n e t a ry P oli cy i n J ap a n ･ N U S S : N iig at a U ni v e r sity S c h ola r s S e ri e s , N o ･2
,p p ･8 7 -1 0 6 .

L an g ,L ･ H ･P ･

,
R ･ H ･ Li z e n b e r g e r , a n d L ･ A ･ L i u ( 19 9 8) ,

"

D et e r m i n a nt s of I nte r e st R at e S w ap

S p r e ad s ,
"

J o u r n a l of B a n ki n g a n d Fi n a n c e , N o .2 2
, p p .1 5 0 7 - 15 3 2 .

L ek k o s ,I ･ an d C ･ M il a s ( 2 0 0 1) ,
"

Id e n tifyin g th e F a ct o r s th at A ffe ct I nt e r e st R at e S w a p

S p r e ad s : S o m e E vid e n c e fr o m th e U nit e d St ate s an d th e U nit e d K in g d o m ,
"

J o u r n a l of

F u t u r e s M a r k ets
,
V ol . 2 l

,p p .7 3 7 - 7 68 .

M a c K i n n o n
,
J ･(1 9 9 1) ,

"

C riti c al V al u e s f o r C oi n te g r ati o n T e s ts ,
"

E n gl e , R E an d C . W .I . G r a n g e r

(e d ･) , L o n g - R u n E c o n o m i c R el ati o n s h lb s : R e a di ng s i n C oi nt e g r a ti o n , O x f o rd U ni v e r sity

P r e s s , p p . 2 6 7 - 2 7 6 .

M i nt o n
,
B ･ A ･ (1 9 9 7) ,

"

A n E m piri c al E x a m i n ati o n o f B a si c Ⅵ11 u ati o n M o d el s fわr plai n Ⅵ m ill a

U ･ S ･ I n te r e st R at e S w ap s ,
"

J o u r n al of F i n a n ci al E c o n o m i c s ,N o .
4 4

,p p .2 5 1 - 2 77 .

M o r ri s
,
C ･

,
R
,
N e al

,
a n d D ･ R olp h (1 9 9 8) ,

"

C r e dit S p r e ad s an d Int e r e st R at e s : A C oi nt e g r ati o n

A p p r o a c h ,
"

F e d e r al R e s e r v e B a n k of K a n s a s C iO } R e s e a rch W o rki n g P ap e r , R W P 9 8 - 0 8 .

M c C ullo ch , H ･J ･ ( 1 9 7 5) ,
"

T h e T a x - A dj u st e d Yi eld C u r v e ,
"

J o u r n al of Fi n a n c e , V ol . 3 0 ,

p p .8 1 ト83 0 .

N el s o n
,
C ･ R . an d C .I .P l o s s e r ( 1 9 8 2) ,

"

T r e n d s a n d R an d o m W alk s in M a c r o e c o n o m i c Ti m e

･

1 0 3
-



S e ri e s ,
"

J o u r n a l of M o n e t a T y E c o n o m i c s , V ol .1 0
,p p . 13 9 -1 6 2 .

P hillip s ,P ･ C ･ B ･(1 9 8 6) ,
"

U n d e r st an di n g S p u ri o u s R e g r e s si o n s i n E c o n o m e t ri c s ,
"

.J o u r n al of

E c o n o m e t r ic s
,
V ol .3 3

,p p .3 11 -3 4 0 .

P hillip s ,P ･ C ･ B ･ an d P ･ P e r r o n ( 1 9 8 8) ,
"

T e s ti n g fわr a U nit R o ot in Ti m e S e ri e s R e g r e s si o n ,
"

B i o m et ri c a V ol . 75 ,p p .3 3 5 - 4 6 .

S t o ck ,J ･ H ･ a n d M ･ W ･ W at s o n(1 9 9 3) ,
"

A Si m ple E sti m at o r of C oint e g r ati n g V e ct o r s i n H igh e r

O r d e r l n t e g r a t e d S y st e m s ,
"

E c o n o m et ri c a , V ol ･6 1
, p p ･ 78 3 - 8 2 0 ･

S u n
,
T ･

,
S ･ S u n d ar e s an an d C ･

W an g (1 9 93) ,
"

I n t e r e s t R at e S w ap s : A n E m pi ri c al I n v e stig ati o n ,
"

J o u r n al Qf Fi n a n c i al E c o n o m i c s ,N o .3 4 , pp . 77 - 9 9 .

T o d a , H ･ Y l a n d T ･ Y a m a m o t o (1 9 9 5) ,
"

S t ati sti c al I nf e r e n c e i n V e ct o r A u t o r e g r e s si o n s w ith

P o s sibly I n t e g r at e d P r o c e s s e s ,
"

J o u r n a l of E c o n o m e tri cs , V ol .6 6 ,p p .2 25 -2 5 0 .

C ll a p t e r 3

I n J ap a n e s e

H am an o
,
M ･ (1 9 9 7) ,

"

E m p l n C al St u d y o f th e Y e n I nte r e st R at e S w a p S pr e a d ,
"

G e n d ai

Fi n a n c e ( M o d e r n Fi n a n c e) , N o .1 ,p p .55 - 6 7 .

I n E n glish

B an k fo r l n t e rn ati o n al S e ttl e m e n ts (2 0 03) , O T C D e ri v a ti v e s M a r k et A cti v iO , i n lh e P st h alf of

2 00 3 .

B a n k fo r I n t e rn ati o n al S ettl e m e n t s( 1 9 9 8) , G l o b al 0 T C D e r i v a ti v e s M a rk et A t th e E n d - J u n e

1 9 9 8 .

B r o w n , K ･

,
W ･ H a rl o w an d D -J .S m it h ( 1 9 9 4) ,

"

A n E m piric al A n aly sis o f I n t e r e st R ate S w a p

S p r e ad s ,
"

J o u r n al Qf F i x e d I n c o m e , M a r c h ,p p .6 1 - 78 .

C o s si n
,
D . an d H .Pi r o tt e (1 9 9 7) ,

"

S w ap c r e dit Ri s k : An E m piri c al I n v e stig atio n o n

T r an s a c ti o n D at a ,
"

J o u r n a l of B a n ki n g & Fi n a n c e , V ol .2 1 ,p p .1 3 5 1 - 13 73 .

D i ck ey , D . A . a n d W F ull e r (1 97 9) ,
"

D i st rib u ti o n o f t h e E sti m at o r s fb ∫ A ut o r e g r e s si v e Ti m e

S e ri e s wi th a U nit R o ot
,

"

J o u r n al of t h e A m e ri c a n St a ti stic al A s s o ci a ti o n , V ol .7 4
,

p p .4 2 7 -4 3 1 I

D i ck ey , D . A . an d W .F ulle r (1 9 8 1) ,
"

Lik elih o o d R ati o St atisti c s F o r A ut o r e g r e s si v e Ti m e

-

1 0 4
-



S e ri e s wi th A U nit R o ot ,
n

E c o n o m et ri c a , V ol . 4 9 , p p .1 07 - 1 0 7 2 .

E n gl e , R .F . an d C . W .J . G r an g e r (1 9 8 7) ,
"

C o -I n t e g r ati o n an d E r r o r C o rr e
c ti o n : R ep r e s e n t a ti o n ,

an d T e stl n g ,
n

E c o n o m e t ri c a , V ol ･5 5 ,pp ･
2 5 1 - 2 7 6 ･

E o m , Y . H . M . G . S ub r a lm an y a m an d J . U n o ( 2 0 0 0) ,
"

C r edit R isk an d th e Y e n I nt e re st R at e

s w ap m a rk et ,
"

U n p u blis h e d m a n u s c rip t, St e r n b u si n e s s S
c h o ol , N e w Y o rk ･ ･

F ulle r , W . A . ( 19 7 6) , I n t r o d u c ti o n t o St atis tic a l Ti m e S e ri e s , J o lm W ile y & S o n s ,I n c ･

G r an g e r , C . W .J
.
an d P . N e w b old ( 1 9 7 4) ,

"

S p u ri o u s R eg r e s si o n s i n E c o n o m
e t ri c s ,

"

J o u r n a l of

E c o n o m e tri c s , V o . 2 ,p p ･ 11 1 - 1 2 0 ･

It o
,
T . (2 0 05 b) ,

"

D et e rm i n an ts of J ap an e s e Y e n I nt e r e s t R a
t e S w ap S p r e ad s:

'

I nt e r e s t R a t e s

a n d M o n e t a r y P olicy i n J ap a n , N U S S : N iig at a U ni v e rs ity S
c h ol ar s S e ri e s

,
N o ･2

,

p p ･ 1 0 7 -1 3 1 ･

J o h an s e n ,S . (1 9 8 8)
"

St atistic al An aly sis o f C oi nt e g r at e d V e ct o rs ,
"

J o u r n al of E c o n o m i c

D y n a m i c s a n d C o n t r ol ,1 2 ,p p 2 3 1
-2 5 4 ･

K w i atk o w ski
,
D .

,
P . C . B .P hillip s , P . S c lm idt an d Y S hin (1 9 9 2) ,

"

T e s ti n g th e N u ll H yp oth e si s

of St ati o n a rity a g ai n st th e A lt e m ati v e of a U nit R o ot ,
"

J o u r n al of

E c o n o m et ri c s ,V ol .5 4
,p p . 1 5 9 - 1 7 8 ･

L an g , L . H .P .

,
R . H . Li z e n b e r g e r , an d L ･ A ･ Li u (1 9 9 8) ,

"

D et e mi n an t s o f I n t e re st R at e S w ap

s p r e ad s ,
"

J o u r n a l of B a n ki n g a n d F i n a n c e , N o ･2 2
, p p ･1 5 0 7 - 15 3 2 ･

L e kk o s ,I . an d C . M ila s (2 0 0 1) ,
"

Id e n tifyin g t h e F a c t o r s
th at A ff e c t I n t e r e s t R at e S w ap

s p re a d s : S o m e E vid e n c e F r o m
th e U n it e d St at e s an d th e U n it e d Ki n g d o m ,

"

L
7 o u r n a l of

F u t u r e s M a r k e t s , V ol .2 1 ,p p . 73 7 - 7 6 8 ･

L o n g st afF ･ E ･ A ･ an d E ･ S ･ S c h w a rt z ( 1 9 95)
"

A Si m ple A p p r o a c h t o
V al ui n g Risk y F

i x e d an d

Fl o ati n g R at e D e bt ,
"

J o u r n a l of F i n a n c e , V ol ･ 5 0 ,p p ･8 1 ト8 3 0 ･

M a c K i n n o n ,J .( 1 9 9 1) ,
"

C ri tic al V al u e s f o r C oi n t e g r ati o n T e st s ,
"

E n gle , R ･ F ･ an d C I W ･J ･ G r an g e r

( e d .) , L o n g
- R u n E c o n o m ic R el a ti o n s hip s :R e a di n g s i n C o

i n te g r a ti o n , O x f o rd U
niv e r sity

P r e s s
, p p .2 6 7 - 2 7 6 ･

M i nt o n , B . A . ( 1 9 9 7) ,
"

An E m pi ri c al E x am i n a
ti o n o f B a si c V al u ati o n M o d el s f o r pl ai n V an ill a

u . s . I n t e r e st R at e S w ap s ,
"

J o u r n a l of F i n a n ci a l E c o n o m i c s ,N o ･4 4
,p p ･ 2 5 1 - 2 77 ･

M c C u ll o c h , H .J . (1 9 75) ,
"

T h e T a x - A dj u st e d Y ield C u rv e ,
"

J o u r n al of Fi n a n c e ,

Ⅵ)1 .3 0
,p p .8 1 1 -8 3 0 ･

-

1 0 5
-



N el s o n
,
C . R . an d C .I . Pl o s s e r ( 1 9 8 2) ,

"

T r e n d s an d R an d o m W alk s i n M a c r o e c o n o m i c Ti m e

S e ri e s ,
"

J o u r n al of M o n e t a T7 } E c o n o m i c s , V ol . 1 0 ,p p .1 3 9 - 1 6 2 .

P hillip s ,P . C . B .(1 9 8 6) ,
"

U n d e r s t an di n g S p u ri o u s R e g r e s si o n s i n E c o n o m e tri c s ,
"

J o u r n al of

E c o n o m et ri c s
,
V ol .3 3

,p p .3 1 1 - 3 4 0 .

P hillip s ,P . C . B . an d P .P e rr o n (1 9 88) ,
"

T e sti n g fわr a U nit R o ot i n Ti m e S e ri e s R eg r e s si o n ,
"

B i o m et ri c a V ol . 75 ,pp .3 3 5 - 4 6 .

S u n
,
T .

,
S . S u n d ar e s an an d C . W a n g ( 1 9 93) ,

"

I n t e r e st R at e S w ap s : An E m pi ri c al In v e s tig ati o n ,
"

L7 o u r n al of Fi n a n ci al E c o n o m i c s ,N o .3 4
,p p . 7 7 - 9 9 .

T o d a
,
H . Y . an d T . Y a m a m ot o ( 1 9 9 5) ,

"

S t ati sti c al In f e r e n c e i n V e ct o r A ut o r e g r e s si o n s w ith

P o s sib ly I nt e g r at e d P r o c e s s e s ,
"

J o u r n a l of E c o n o m e t ri c s , V ol . 6 6 ,pp . 2 25 -2 5 0 .

C h a p t e r 4

I n J a p a n e s e

lt o
,
T . ( 2 0 0 0)

"

T h e A n aly sis of t h e T e rm S t ru c t u r e of l nte r e st R at e
-th e E f3 e ct an d L i m it o f

t h e M o n e t ar y P olic y by B O J ,
"

M o d e r n Fi n a n c e (I n J a p an e s e) , N o . 7 ,p p 7 5
- 9 0

I n E n glis h

B r a dl ey , M . G . an d S . A . L u m p kin (1 9 9 2)
"

T h e T r e a s u ry Yi eld C u rv e a s a C oi nt e g r a t e d

S y st e m ,
"

J o u r n al of F i n a n c i a l a n d Q u a n tit a ti v e A n aly sis , V ol ･2 7 ,p p 4 4 9 - 46 3 ･

D i c k e y , D . A . an d W .F ulle r (1 9 7 9)
"

D ist rib u ti o n of t h e E sti m at o rs f o r A u t o re g r e s si v e Ti m e

S e ri e s W ith a U nit R o ot
,

"

J o u r a n a l of th e A m e ri c a n St a ti sti c al A s s o ci a ti o n ,

V o17 4 ,N o .3 6 6 ,p p 4 2 7
- 43 I A

D i c k ey , D . A . an d W .F ull e r ( 1 9 8 1)
"

Lik elih o o d R ati o St atisti c s F o r A u t o r e g r e s si v e Ti m e

S e ri e s w it h A U nit R o ot
,

"

E c o n o m e t ric a , V ol .4 9 ,p p l 0 7
- 1 07 2 ･

E n gle ,F . an d C . W .J _ G r an g e r ( 1 98 7)
' '

C o -I n t e g r ati o n an d E r r o r C o rr e c ti o n : R e p r e s e n t a ti o n ,

an d T e stin g ,
"

E c o n o m etri c a , V ol .5 5 ,N o .2
,p p 2 5 I

-2 7 6 ･

E n g st e d , T . an d C . T an gg ar d ( 1 9 9 4)
"

C oi nt e g r ati o n an d th e U S T e r m St ru c t u r e ,
"

J o u r a n a l of

B a n ki n g a n d Fi n a n c e , V ol ･1 8 ,p p 1 6 7
- I 8 1 ･

F u lle r
,
W . A . ( 1 9 7 6) In t r o d u c ti o n t o St atistic al TTi m e S e ri e s , J o lm W il ey & S o n s ,I n c

G r an g e r , C . W .J . an d P . N e w b old (1 9 7 4) .
"

S p u ri o u s R eg r e s si o n s i n E c o n o m
et ri c s ,

"

J o u r n a l

･

1 0 6
-



of E c o n o m e tri c s , V ol .2 , p p 1 1 1 - 1 2 0 ･

H all
,
A . D .

,
H . M . A n d e r s o n a n d C . W .∫. G r a n g e r ( 1 9 9 2)

"

A C oi nt e g r a‡i o n A n aly sis or T r e a s u ry

B i11 Y ield s
,

"

R e vi e w of E c o n o m i c s a n d St atisti c s , V ol ･ 7 4 ,p p l 16 - 1 2 6 ･

H ir aki ,T . ,
N . S hir ai shi an d N . Ta k e z a w a (1 9 9 6)

"

C oi nt e g r ati o n , C o m m o n F a c t o rs , an d
th e

T e rm St ru c t u r e o f Y e n O ffsh o r e I nt e r e st R at e s ,
"

J o u r n al of F i x e d I n c o m e ,

D e c e m b e r
,p p .6 9 - 7 5 ･

It o , T .( 2 00 5 c) ,
"

An aly zi n g S u p e r L o n g Z o n e ,
=

I n t e r e st R a te s a n d M o n e t a ry P oli c y i n J ap a n ,

N U S S : N iig at a U ni v e rs ity S ch ol a rs S e ri e s ,N o ･2
,p p ･1 33 - 1 49 ･

J o h an s e n
,
S . ( 1 98 8)

"

St atistic al An aly sis of C oi n t e g r at e d V e ct o r s ,
"

t7 o u r n a l of E c o n o m i c

D y n a m i c s a n d C o n t r ol , V o . 1 2 ,p p 2 3 1
- 25 4 ･

K ar 払kis , C . an d D . M . M o s c h o s (1 9 9 5)
"

T h e l n f o r m ati o n C o n t e n t of th e Yi eld C u rv e i n

A u str ali a ,
"

J o u r n a l of M a c r o e c o n o m i c s , V ol ･1 7 ,p p 93
- I 0 9 ･

K w i atk o w ski
,
D .

,
P . C . B .P hillip s ,P _ S ch m idt an d Y .S hi n (1 9 9 2)

"

T e sti n g th e N ull H y p ot h
e si s o f

st ati o n a rity ag ai n st th e A lt e m ati v e o f a U n it R o ot ,
"

J o u r n a l of E c o n o m e i ri c s , V ol ･5 4 ,

p p . 15 9 - 1 7 8 .

Litt e rm an
,
R . an d J . S ch ei n k m an ( 1 9 9 1)

"

C o m m o n F a c t o r s A fFe cti n g B o n d R et um s ,
"

J o u r n a l

of Fix e d I n c o m e , J u n e ,p p 5 4
- 6 i ･

M o u g o u e , M . ( 19 9 2)
"

T h e T e rm St ru ct u r e of I n t e r e st R at e s a s a C oi nt e g r at e d

s y st e m : E m piri c al E vid e n c e F r o m
T h e E u r o c u r r e n c y M a rk et , J o u r n a l of Fi n a n ci a l

R e s e a r c h , N o .3 ,p p 2 8 5
- 2 9 6 ･

N el s o n
,
C . R . an d C .I .Pl o s s e r (1 9 8 2)

"

T r e n d s an d R an d o m W alk s in M a c r o e c o n o m i c Ti m e

s e ri e s
,

"

J o u r n al of M o n e t a ry E c o n o m i c s , V ol t1 0 ,p p 1 3 9
- 1 6 2 ･

o s t e r w ald - L e n um
,
M . (1 9 92)

"

P r a ctiti o n e r s
'

C o rn e r A N ot e wi t h Q u an til e s of th e A sy m pt oti c

D ist ri b u ti o n o f th e M a x i m u m L ik elih o o d C oi nt e g r ati o n R a nk T e s t St ati stic s ,
"

O xjTo r d

B ull e ti n of E c o n o m i c s a n d S t atistic s , V ol ･5 4 ,p p 1 6 9
- 2 1 0 ･

s t o c k
,
J . H . an d M . W . W at s o n (1 9 8 8)

"

T e sti n g fTo r C o n - o n T r e n d s ,
"

J o u r n al of th e A m e ri c a n

St a ti sti c al A s s o ci a ti o n , D e c ,8 3 ,p p1 0 97
- 1 1 0 7 ･

z h an g , H . ( 1 9 93)
"

T r e a s u ry Y ield C u rv e s a n d C oi nt e g r a ti o n ,
"

A p p li e d E c o n o m et ri
c s ,V ol ･

2 5
,p p3 6 ト3 6 7 ･

-

1 0 7
-



C h a pt e r 5

B an k f . r l n t e m ati o n al S ettl e m e n t s (1 9 8 9) , I n t e r n a ti o n a l I n t e r e st R at e L i n k ag e s a n d
M o n et a 77 }

P olicy .

B e rk , M .J .( 2 0 0 1) , T h e P r e p a r a ti o n of M o n e t a ry P olicy , Kl
u w e r ･

Bl u nd ell - W ig n all , A ･ an d F ･ B r o w n e (1 9 9 1) ,
"

I n cr e a si n g Fi n an ci al M a rk et s I n te g r
a ti o n

,
R e al

E x ch ag e R at e s an d M a c r o e c o n o
m i c A dj u st m e n t ,

"

O E C D D ep a r t m e n t of E c o n o m i c a n d

St atisti cs W o r ki n g P ap e r s ,N o ･ 9 6 ･

c h ri sti an s e n ,H . an d C .Pi g ott (1 9 9 7) ,
"

L o n g
- T e r m I nt e r e st R ate s i n G lo b aliz e M a rk ets ,

"

o E C D E c o n o m i c s D e p a rt m e n t W o rki n g P
a p e rs , N o ･1 75 ･

Di c k e y , D . A ･ a n d W ･ F ul le r (1 9 7 9) ,
"

D i st rib uti o n o f th e E sti m at o r s f o r A ut o r e g r e s si v e Ti m e

s e ri e s w ith a U n it R o ot ,
"

J o u r n al of th e A m e ri c a n St a tistic al A s s o ci ati o n , V ol ･ 74 ,

p p .4 2 7 - 43 1 ･

Di c k e y , D . A ･ an d W ･ F ulle r (1 98 1) ,
"

Lik elih o o d R ati o S t atisti c s F o r A ut o r eg r e s si v e Ti m e

s e ri e s w ith A U nit R o ot ,
"

E c o n o m et ri c a , V ol ･4 9 ,p p ･1 0 7 - 1 07 2 ･

E n gle , R . F . an d C ･ W ･
J ･ G r an g e r (1 9 8 7) ,

"

C o -I n t e g r ati o n a n d E r r o r C
o r r e c ti o n : R e p r e s e n t ati o n ,

an d T e s tl n g ,
"

E c o n o m e t r i c a , V ol ･5 5 ,p p ･2 5 1 - 27 6 1

F r an k el
,
J . (1 9 8 9) ,

"

I n t e m ati o n al Fin an ci al Int eg r ati o n , R el
ati o n s am o n g I nt e r e s t R at

e s an d

E x c h an g e R at e s , an d M o n et
a ry In di c a

t o r s
,

"

i n C ･P ig ott( e d) ,
'

I n t e r n a ti o n a l F i n a n ci al

I n te g r a ti o n a n d U
･ S M o n e t a ry P olicy

I

,
F R B N Y , O ct o b e r ･

F r a n k el ,J .(1 9 9 2) ,
"

M e a s u ri n g W o rld C apit al M
o bility ; a R e vi e w ,

n

A m e ri c a n E c o n o m i c

R e vi e w , V o l ･ 8 8 ,p p ･1 9 7 - 2 0 2 ･

F ulle r , W . A . (1 9 7 6) , I n t r o d u c ti o n t o St
a ti sti c a l Ti m e S e ri e s , J o lm W il ey & S o n s

･

G old st ei n
,
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