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Abstract

Most of early studies and research work have extensively dealt with the
subject of the relationship between money and national income within
developed countries. Whereas, less attention has been paid to such relationship
in developing economies. In the case of Saudi Arabia, empirical studies for
such a relationship or the effect of money on income are very limited in
number and methodology.

The objective of this study is to investigate the impact of the growth of
money supply on the growth of the private sector in the Kingdom of Saudi
Arabia. The variables used in the study are: growth of the private sector (Ps),
growth of money supply, growth of banking credit (Bc),and interest rate (Ir)
(inter-bank interest rate on three-month US dollar denominated deposits in
London Stock Exchange). Conventional and modern methods have been
applied such as the Unit Root tests of stationarity, Engel-Granger Two-Step test
for Co-integration, Johansen Co-integration Test. The study has relied on
annual data obtained from domestic and international sources for the period
1970-2002.

Statistical findings based on the Unit Root tests have indicated that the
variables used in this study are not stationary at levels; however, these
variables are stationary in first difference at a zero lag period in Dieky-Fuller
(DF) test and at lag period of the third level in Phillips-Perron test (PP). This
means that they are integrated of the first order. This has been followed by
subjecting variables to the Engel-Granger Two Step Co-integration test, which
has shown that variables are cointegrated of the same order. The residuals
stationarity has been tested by applying ADF test which has indicated that they
are stationary at levels. This indicates the existence of co-integration between
the variables in question.

Also Johansen co-integration test has shown that there is a single co-
integrating vector. Thus, we conclude the presence of cointegration among the
four variables.

The findings of the Error Correction model show the behavior of the
long-run dynamic between private sector, money supply, banking credit, and
interest rate. For instance, if the money supply deviate from the long-run
equilibrium, private sector and banking credit tends to deviate in the same
direction while interest rate moves in the opposite direction. In essence, the
change in the four variables should converge to their existing the long-run
equilibrium with a magnitude of error correction equals 0.622.



G ©do°e

b .

< uQuQ

T b dQh % Z
....................................................... b -

N e S b -
................................................. S N-
................................................. S =
................................................. S y -

O e b ($ % 1

D e b -

O 5 ¢ F bty S -
......................... ¢ F bty S N-
............. b F bty S -
..................................................... wF -

TO o EU O h:S§ %

0 e e 5 -N

O e W -N
.............................................. b W N-N
................................................ 5 W -N



= Z1 Zv Zut
=

..................... € QY Qe O W W
........................................................ b
.......................... G bt G
................. G 5 a S b
........... b G 6 S
............................... b i G z

........................................ b a S
....... Gt a GR¥® ¢
...................... G §F S uy
..................................................... W+
..... aT y b t+ 8§ §¢:G
........................................................ b
............................................... OF Wwuyb
............. OGFf wyp G KG s S uy
.............. G kG s OQTF wuyb

.................. G kG s b W
..................................................... W+
........................................ h &dc G
.................................................. S 43
....................................... e W ¢
...................................................... b



O:
ol
(@)
Q> O O O
! N 2 ol Ol

o
S 2



(0p)

o
O: O O
2
O
O

9Q a d

-------------- G 5 " L!QUQ
--------- G u _

G BBL,j E B
- _

Sb(N—; c

¢

W
ub )
.& ..................... G B
- + ) u .................. c’ (O_ )
............... T WL!B G sssssssssmnmEnnE c’
.................... D e .
......... F
......... G ( |
. P-P — b o y
............. wt T * e |
n ~ 2
L (N-0) ¢
( -0)
2



=2 =
O: O

¢ % Uv Gad

ueUg

................................ M3 boa (-)G ¢b
............................ F a S b (-)G ¢b
G b a G RO ¢ (N-) G ¢b

G b G GR¥NO ¢ (N-)YG ¢b ¥
.............. G b é (—)G ¢b
aOFf Wyb s G kG s (-)G ¢b
..... G kG s GOGT wuys (-)G ¢b
F+b I G S G oW (-0)G ¢b
F+b [ G S G oW (-00G ¢b Y
........................... S GG 2z (-0)G ¢b



(1§

iy S



‘@

;\.JAJ

sl

= 5

gfa.}JJ.}




yQhy % 2
b



S

Wl

YQhy % Z



G b¢p Sl 1 S I b .Gyl 2T Wuyb
RI ¢WFGF Wy G kG s G ¢b 0
G RI TeWF 6 G G x0G
G s 5 a4 b S SI 5 x0 G
G ON,x R I ¢WF Sz b . S F OGF Wy G K
G F ¢
G s 5O ¢b S 5 x0 G
F G 0, G 0 xx GSz F GF wys G k
d b U SIBF t G ST M .G
s c G i $; § G
G K, b G GNOSZ 5 & F Wub
b
W yb F v G § 5 Wy T 3
1 F o x0 R T b G OF
Wy
S U T-1

G 1Y § h Sy b W
OF Wuyb b ¥ GFfFduy TG W ¥
y + G y b Ww Yy a F Y S G
5 U § S Sz a 1 S b
b G 3 G S b wl 7 G T Wub
G Y h Wuyb G ¢ WIS k Sb R
S G b T b b 5 G b

=



S JUF T S GO F Wuyb b v S 0 JWF
G s G Gid b
F 0 6 G ¢ 5 Sy G oL W
§ B G + Far 0 Gb uy
Wi e [ G ¢ v § + 1Y K
ba 0 0 6 ST Y GI kb F b5 G
| L% O F Wwuyb F
G ¢ZF F 5t a #SuycG S &b
o W cWF b + F S i S S b6
b Q § ¥ T ¢ b b S FTbuy
Lt F
:S§ 1D-T
1S 13 ut wuyb F ] § 0
R & 3 3+ ( b ) 5 0 I ¢ bK b
GOF Wuyb b b + | S
5 G 5T
tGafT wyy F b G b
G ¢ S F wuy G S S t ot
G TG b
ETHRO ¢ T Wb F 5t G § 3 :G§
EI T by OF Wwuyb F
iU b€ G



G O
F €T RO
b G

G S ¢
Wy ¢

¢ I ¢

G S ¢
aF v

S

b

b



oY

¢§ % 1/

b

Y

Q OwW D
¢ %Q oOw b
oW b

%

/



¢§ Y% 1

b
b T-1
+ T 8 Sz F bt a 3§ b
(Friedman 1990, Friedman and S bt blk Ty ¢RI
Kuttner 1992, Dwyer and Hafer 1988).
F § ok 5 S Ry
JUF 6 £l & Z G kKG s
Gb uy § b Yb G . b b b
G WG b F Sz b Y . ¥ 5 S 2
(Friedman and Shwartz, Gb + G S G b TUY
FW S 6 [ G S z % 5 S z Sb b (1963
S +3 ¢ nh SIF G kG s GHR#
Michigan Wharton s + 4 &b
¢ SWF 33 | MIT 0 (2 EF
jJwfF G SEF b b NS b
(De Leeuw and Gramlich, 1969) Gbb G 5 €5 ¥
§ € 3 JUF b Sy €7S F Uk
G (F Sb S d Z .(Mann, 1968) F 5
G b
b WF G &b K F § b € v

(Blanchard (1990), Lucas (1996), and Sargent (1996)) S
G ks F 5 %¢ F w b b xON
7 S . k § SWr S b R&®S b
S [T S (UTF KF 0 VYuy b W
S ¥ S S SI T 3 ¢ G b

(@]



St b kF 0 b5 Sb 0 Rot Kk B¢ T
KF b &% [beg [F nl
) y (VAR)G d ys a S
. $ 65 S ol ¢ . Kk B 0
G Fooa Wy
5 ¢ F btu S -
¢ F by S -
b F bty S -
b % ©OW b T-T
G ¥ b W S G by W S Wow
S L bl Sb b ¢
by (Zacharias P., Morten O. R., and Martin Sola, 2002) GI
x x i+ Y ROT S T b + R S F
b . G ‘ iUl i S Gs§ Y F
b W F b S bt 71 K
i S S ¥ s F ) F
F by 7 I bWy Y ¢ R by
S 7y G S I G WF F S 0 (VAR)
GS : Z S F Ruw GS 7 R JwF 0
5 Z R b Ib S 31 F ( )S 0
GR S 71 G WU+ Vv ¢ FyG z 3 .Wwuw
¢ S F ¢ T S S ; S Ul
W i 3 ST . Uy ¢bG T b
S 7 S . b+ R S G Kk R b
G GG G s G S 7 G U G



Wf S (Yin-Wong Chung and Eiji Fujii, 1999)  ¢b

KF & & % (Conditional Heteroskedastic) Gy
3 & (ARCH)G W Gy w¥ Gb + F
G 70 : ¢ W G Gy WwF 7
F ¢ a0 (ARCH) G b W Gy W
() S U i G SW U .k b
Kk F OGyF G @
1 T b u (Cyrene Chew, 2001) LY
b ¢ W ¢ Cyrene Chew € . ¢ W T
S i G F F bty G W 3G
w y R b TS
¢ Z d T ¢ W ¢ Al b
G ¥ S WY F b ( )
U s [ T b u bz ¢
b h E + S 7 S G
s F b § s b b b G +
s F b § G WS ¢y yk
0 G s a i S ‘ R b
¢b A bW U s iG oW ¢ Rb
G S 7 oF oW S aF
G W ¥ i br 113 F Y
G €E GG T G zF O b ¢ G 12
G W bL3I 5 ¢cW ¢ Fy b 3 F
G b ¢F y
x0 RIS  (Stock and Watson, 1989) ¥ € F G

G GS i & K Gb + F x0 F



wF W 3 b G (b () 6§
2 (Krol and Ohanian, 1990) T S 7z i1 b G
b R b S F (Stock and Watson) 4
Stockand 3 ¢ G s R b 3 Sty
‘ b G (Friedman and Kuttner, 1992) éb .Watson, 1989
b w . XX F S T Stock and Watson
.S v T ITys oF
d i W d F S
¢ W b 2y ¢t b ¢+ G ¢F b 4
LW b b ¢ TOoorT
.t y R 5 W (Saunders Peter J., 2002) G
G s b b + R S G b a G K
RO () () b G (GDPR) Gs6 G kG s G Kk
¢t uy w St F Sb .oxxx— X X
S ¥ 31 7 b+ R S G b a F
S S T s (Johansen, 1988) 3 ¥ G ¢ b
w d G (Cointegrated) Wb ( ) 8 G G kG
F s F.b ¥R S G z ¢t oy
F b +1# S GG kK F F S 7z % 4
G Ghb Kk G| Ll 30 ¢ d iy ¢t
b ZET ¢ i s o U ¢t F
yF T i s S WJ .b +0# S G Ghb K
] G kG s F () 1 G b (VEC)
<ty ¢t GG Kk G L3l b F
< U ¢+ G Ghh k b | w G ¢
] cu ¢+GG K F b § Z F

GRIR G .b +14 S G Gbb KF § 13



b .Gk s F & 131 F G: ey ¢tG 1

b 4R S GG K G | b
L L L8 b S 2 33 ¥ T i S Ts
S [ b T b L . P ¢+GG
b 4R S G b o+ GG
T Gb + F @ byS (Sims, 1972) G
d GLU F bS 7z G kG s F b v S
G 2 i b ¢0 ot Gz . i3 Yz
v Gz . ¢F b W G F (Exogenous) G ¥ z b
i by .3 G S 3y b3
(VAR) i S T ¥ G R
oy S I 528 + (VAR) ¥
d U G i b Z b (Lags)
y G & 5 (i ydy S b Sy
G 3 ¢ G S : L Ws Y b b
R S S VY ol ;F F & d Ui
F ¢F d G Y I G b+
S0y S S I .Y b
(Feed w (¢ F) b F ¢F
b F oF back)
¢ % OW b p-T
(Victor Olivo, and ¢ a4 F StyG S
i Sy G I F Sby G Stephen M. Meller 2000)
b F+G kG s b ¢t oy w St
RI G T F ¢ W ST . +¢
R )S T 0B ¥ i G 13 . xx0- x

a G S (b3 S . G ¢ b wyF T



.3 b b3 S G I g 7

.Gb S 7 F § yl S 3 0 yr S F  bg¢b
G i (Unit-root tests) R S 7 i S
G s Y ¢b () S .5 () ¢ VA
0 G kKG s G # i ‘ G G kK
y w () ¥ 3 ¢ G s ¢b G . b3
d S b € G ¢F () b QG ¢ 1
() b a o b S13 G T ORB5 wWF T
G s GHR G ¢ () b Q G kG s
G b Sul b3 0 () b a G Kk
¢b G Sl d F RW ¢ +¢ oy Uus S
G ctHFF % € [ | T
s GR < ‘ G kG s () 5 Qa d
d i s S . b1 0 G kG
0 Ul G + G T b Woo§
b G 13 3 b S S U by I b
R TYU ¢ G kG s ¢ F &
b w Ty S (Husain & Abbas, 2000) G
F x [ xx R b G 1 b ot
F ¢F d 3 ¢F b W S . xxx/ xx0
T G | S b6 ¢ F b b
b G b
S 5 G W . GS G S
3 ( xx )3 G y F Shy G kG
S i U € F G b (F 5 G Ww G b F

s GSzF 0 vt a Sz F ¢ i F



¢ b s3 ¥ Gyl ZG s be¢ G kG
R ysS U Cointegration

w ¢ uy F WJ Shy €7 G

3 7 ( N 5) 1 G kG s b b
¢+ G iz w 3 iyF T ¢b  F

TF n i S § Ff  bs b ¢y
. b b bF s d ¢y b ¢+ G W
S i [ G F G S z s s hUYF h
+G 5t bGS 7 [Gs G S z s G

S
S i .G s Gy ar Y5 a G b blk W
F & G & ¢b F nU Sy 3%
G bt S 2 Y G s § y b
. xOx F  xON R [ (VAR) G d T
F G b blk  ¢b § s S aw
Gyl Zs P a &§Fs S b Gyl Zs F buy
w i . Z bG b bIKF 1§ G
G & ; G 5 G Gyl Zs
R F 0 Gyl Zs R G Gyl Zs G
G Suw F L L 0 Gy 2Zs b 5 F y
y b F & Rib & F 0 4
§ W (OLS) €z S by N
nNE R W3 Z | | b b F Gyl Zs

=



¢b ¥byY bt a G b blk W F s S

Y PG §bl brk 3§ Gyl Zs F G
55 b R F y bt  (AL-Ghelaigah, 1996) G
b b (xx - xON)R T v S b G ()
G S W Sy .uyF T F GF
G Yar b F b0
¢b i G U $ F I
( ) b zbGyl ZG KG s T LW Ty
b G & R G ()R F ¢ |
[ b G 5 S 38 G Wwié €T+
F F uy F R T TYU ¢ by bR
F S W g I +
4 F L5 U W . BB F R+ F y
§ 5y VYuy F F 4y F S WS yoaG
G 0 uy uy T F 0 G ¢
b Y
b eI € ¢ ¢ (xx0G ) G
Granger a:z 31 F . G
y i S S 2 3 W T
s3 i b 8 8 k +tbuy s3
s F n .y b + G If ¢ [ wyF T
Gb blk d ub ¢ +R W TYU fy S 7T
G € ‘ Y § M) b G F
b Z MI1) 3§ b b 0 ¢ b6 b
Sy R .+ ¢ iG [ ¢ ZG

b ¥ 5 Sy F G F a G b F b



i3 b b b 5 G

w F 5 ¢ F S G bty S

b W 53 i S §]
G 3 3 b S S U () 0
U ¢ G G kG s ;
F 0 Guf G d () S

¢+ F G s F L | 1§ b S
b ¢t+F G S [ b

R b G ¢ F

G ul S F  be¢b ufl ¢
ET y b G ¥

G + G uyl S d

b F fy GI €¥+ §
b F oF 3

F G b

g7

fy S
Sws F

/

blrk &
R0
T O-T
Sb
LT b

by G3



S§ Y% 1/
eU¢ a N

b T-P

U yT-p
Uc Ue D-b
be  Uo N-P

% . aT 0-b



S§ % 1

EU G N
b T-D
y F & y T G Sh K G
F W 3 G ¥ Dbz G Gb
5 F W F Uk I S bt e b W
G t+ €
b +bE S G b DIK U F G
[ b S T G b Gy b T G
E S + b ¢ y Y . 3 ¢ BE S b
i G T Sz F 3 ¢b & b y W¥ ¥
F y Gia WTk b . oy d ww
b ¢ S + 0 F Uk G 7
¥5 F Yy F G + bt G 1 |
S + T oW
F b S z G
GI R [ ¢b b ‘ ¢ b ¢b
G R arF F 0 5 G & 0S% W oW
F G y B3 TF ¢ ROF 3@ 0
G F G afF 3§ + b R GfF d
F R )b F G b G F d
G s &€ G ¥ b 0d (z ¢ dyY F LM
(1 YR OT R F i0 G b bIkR G
b K U by a by G b blk
blk ¢ b 3 . b LW A
b R G o6 R F ¢ (G b



u G Y b F G s €
TS + ROT S I ¢ o R ROy
¢ b G 13 b
R F 0 G b Dblfk W ¢W G
G amfF fF 0 G R W Foo¢ R )
R ¢ G +d F ISF R) 3 B3 B R S
5 a R 0 €EF .z G s G (G b blk
G R aflf T ¢ R ) aflf F
s F € Y F ISF b ) S G k& F 0
a . GG s € &t 13 b G R fd (G
MF RI S [ ¢ Ry b 0
¢ b G 1
(Managed S
F d d G Z T S Float
b ¢ b YUY G b G
Ry B S G s € F &% G b
R T b I R Z
WU é S§ G S W a S e | G
5 b W b b3
U yeT-b
S 7 bR REFy [ [ 5 b WS
R b 5 b W oy ¢ G .F (G ) bS 7z yo6G
b d G s 5 G G b DIk
xx0 - OR b R S
(W] W 13 b + b G T ¢



Y 30 b b Fb w F b
€ F b i S # Ww Sy G ¢ G ik
™M) S 5 (G ) b3 G W sty G ¢ . K
uy G U QS b Th G I "Y' G U
5 a b G W K € [ ¢ .(°) t
G TU S T Y F bl Gb t  (MV)

s G ¥F S y ¥
.S W L 0 b YGb ¢F G3I Gb

G > ¢y ¢+ Ga F b WS 7T
M)S 7 G G & @ WS MG ] Z b
] b ylb b K € U

.Real b5 b R 4+ Nominal bR+ [

.G W F Sy uy R ¢ F G G F+S
5RO+ B3 ¢ TYU F K €t g
G v bG 0 Y . KG & F

€ Gy ¢F € b F b ¢+ Gu 0 Yy 5 Sy

Z ey ¢+G L5 R F  bG 3b by +
3 | +



- e Ue D-b
GarF b G i W +beE
b & Yy & WF G s ¥
bR F 0 Sw Gz b F yk F 0
be Yo N-B
§Ib 5 O b Fu
b G ¢ W G
C K R S & ¢ w i3
(i b W €
B0 ¢y ¢+ + € b ¢ + S
Fa GR Y a4 ub G arr
F F y Gbb b oF Gb
bG S 7 F e LB 36 B G 4G
F G b F y b b F F
Lk
% I aT 0-b
Suy WSy b S W Wi
t+ € Gy ¢F € b F b ¢ + G ub
1 Z ey ¢+ G L5 B b b
7)) W oF P a b
( ) B0 ab F ORI + s
b T ¢ & W T G T z
b ¢ G S 1
] b b a



G

i¥

Wb Fuy
0 G ¢

G )

¢ b

F

u¥

1

k €

b b
F W
G

hyY Lb

F b
F &

S T



Yy

W %



EqQY € Qb U w
b T-N
b G G R § S G 5 S
d z b R 7 WF d G b G 13
b G b b 7 T TIF Wy
¢ b F U z
ZT b Z b + i G b
b é U ¢ § 3
. b IrW h R W
i G 13| b by G bt G z
R R F 0 G b G R
3 b yuyfF 2z 5 G G&R bR b . § S
R bR F 5 4G GR G3 | b s F O b
EI s FIWY yFby 5 a arfF 0 .y + G
b a arf +. G ¢ + ¢ ‘ W O7F b
G bF ¢ b G b WF 0 y €
Y 3 2 G Y iy G
w G b FoG L | ¢ G b
F a G b § 5 S 0 v
Gbb y € F 13 § kK b b W
7 v S S+ F Db G d
—GhE ¢F € K W & - 55 S 7
Z b W Y 5 F ¢+ 5 G

Yy



Y¢

S b S ¥ S R T ¢b b
' G b W 3R U
b FL Y 5 b b
+ bt Gz U b b z F iG 3 G
. K € G b Y ¢b by F G G
G b G i | d G +
b G b G Sy y
o ¥ G 5 S yS §RrO ¢ S
b G 3 e Uk ¢ y ¢ W
€ of o G W T-N
+ € R di :(Money Supply) b Q1
S G¢; 331G Y ¢ il b S 0
3 5 a S bR
M1 =CU+DD
S
Dby ad b a =M1
.Currency Outside Banks T¢ b =CU
.Demand Deposits 1 TS 0V ysS v = DD
by ar b a ¢ M2) Y ar ]
G b b T Y L oM
M2 =M1+ TD
S
A | a =M
.Time and Saving Deposits T Y =TD
x0 R b TR b



ar b a F ¢ M3 Y +ar PG

¥
Yo+ar ] b F Fd ETHY F Uk (VM2
G b
M3 =M2+ QD
S
Y +ar b a =M3
+ Su bY Quasi-Deposits b d € F+ V = QD
b SUl S Ug¢h S ¢ b Y
b 0 ¢ 3 ST d ¢ Ul
b 3 b St 0. 3 G
a (-) ¢ TU . by cYr e G
b a (-)¢ TU (M3, M2, M1) G b

Yo



© ) G b a (-) ¢

b b a b Q
M3 M2 M1
N ¢ N O o x0)
0 Nxx0 N O x0
0 0 0 00 x0
OON 0 ON 00 xON
0 N ole} x0
N x 0 x0
NONN NN O N & x00
NO O ON 0 x0 x00
0 NO 0 00 x00
O ObOx 06 00 00 x0x
x NO ON N ON  x x0
X X 00 066 x0
N Nx0 0 xN 00 N x0
Nx 6 x0x0 OON xON
06x0 x0 ON x0
o} ON Nx x0
ONONO OxNx 006 x00
0 NO x OxN N x00
0 06 N R xNOO x00
0 0 NO x 0 xOx
00 KO 0 XX
O K 0 xN 0 XX
00 0 0x0 0 XX
00 OxNx N xxN
NN O 06 6 0 XX
0 O Ox 0 XX
0] X N x 0 xx()
O xx0 ON x o) xx0
6 0 NO O 0 xx0
N 0 000 XXX
N O ONN o)
NN N O 0 0 OxNx0
NG O N N6 Nx

ws Y b G 5 0




Yv

——

M2

x fo

xON

= o [

O (O |2 |22

x00

x00

x00

=2 |22 |O |O |22 (22

x()x

x0

=2

x0

x0

=2
= o [

xON

x0

x0

=2

x00

o [

x00
x00

xOx

o[

XX

o =L L
o> (O[O

XX

XX

=2

xXN

XX

' [o: [or [z

XX

(@]

(O

xx()

xx()

xx0)

O (=2

lo: [

XXX

Swis




YA

Gb
St F

J:

2

(=]

:€ qf e G w @ D-N

Lb b b (MoneySupplyy b Q
brt R b G b b b

:(Currency Outside Banks) Y Ql zZ
. R b

Slly

S T b —1

ER
b T¢ GR "5
0" b b b GSb b
Sb b
'3 ¢ F Currency +4d Wr b
Gl Sb y L5 — Y buy-
. A -
te b S y & -N
‘Demand Deposits R §Wo -R
b S 3 + S 0 VY
E b d % b 7 Y b . b
] h G G ROF
+e b S y F y s v
Y 3 ¢b b L Sb ¢ S b
.(M1) b
bbh -G W T - ¢ G
b G . T¢ = by
xXON F btkh ¢ G G St +
Y Ml bU 4 ] b+ n y S
G Fra SbN-)¢g dUY .Gb
S b 3 (-) ¢ T



A\

-Time and Saving Deposits

T o ¢0Wo -S

2 b G G 3 Wr
b 0 t R 7
y Ww (N-) F a S b ¢ F W
bt N F G ¢b G y S V¥ ¢ T
ysS v
:(Quasi-Deposits) ¢ DU 3 Th W @ -
o6 Y + Su b R G
M2) S b ‘ G b SW S Uk
a Sbe F W 5 F 3IF 3 W b d
v ¢ i &+ Y Ww (N-) G
5 a bG &S 3b T Y



@ b QG b (N-) ¢
G Y Y Y b
Y d € T+ U T
Total B T DD
QD TD CU
066 N 0 x00 0 x0
N ON ONO N x X x0
NON 006 0 x 0o x0
N & o) x N x NG xON
x 0 ONO Nx ONR x0
Ox NN 0 O x x0
NO O N & o) 00 NO & x00
NGO 0 N & ON 0 Hx0 x00
NO 06 x 0 x 00 x00
X X o) ON N x XX xOx
00 NO x00 XXX NO O 0 x0
Ox 0 x ONGO 0 00 N x0
xx_ 0 ON X 00 N 6 x0
x_xN NN & 066 N & xON
0 x x0 NO Ox ONO N O x0
NG O x \ele} 00 NOOOS x0)
N NOOxO Ox 0 0 NGO x00
xON N N Nx0x0 xx 0 Nxfx0 x00
ON 0 Ox 06 x N x x00
ON NOGD 06 0]0]0) NNOG x0x
NGO 0OxN Nx 0 0 066 00]0) XX
O N 0 x 0N 00 0 XX
0 066 00 0 ONNN 0 Ox NGO XX
0 06 0 00Ox (0]0]0]0) 0 N xxN
06 6 006 o) O 006x x0 XX
x0x0 NGO 0 N 0 NG N 60 XX
ON X 0 6 Ox0Ox N N xx0
0 66 NO x 66 66 x NG O N xx0)
NO N ON N ON NGO x N X xx0
006 x_Nx O N 0 0 XXX
ONd O xx x_ON o) X
0 x 0 x 00 N x x N
NGO 6 N 6 0 N x
ws v G 0




o 1 N-K
b G"bF G " b bG § G b 0 5
S + 7
©CQeh 3 ¢RU -
G b 3I3UbG b Gy b 0" b T
G F G R b 0" b 7 G b G
8] F R B Gy Qrf af
F R B ¢b Gy Y ooal G 5 a (il
L b G ¢ G Kk
‘(Repo) N U R Wi W R U 7 -
b 0 b S 1 Y R OkdT R G
b S € n RS . G
R I 0 5 .5 G G b G b 0
I 0 b + G G n R [ ¢13
T .(ORR) Official Repurchase Rate N R [ G ‘
F b F L3 L% 0 d ¢ b

G W W ol B LW !



G b S b (-) ¢
Y Y S ¥ . b
d € T+ ] T
§ i DD
QD TD CU
— _— —_— _— x0)
. 0 N . N N 0.x x0
0. NO. 0. 0, x0
N.0 X, , N .0 xON
00, 0. 00 00N x,0 x0
00, 0 . X Ox, x0)
x.N N ) X X X, x00
. . Ox, , N . x00
N, 0.x NO. 0.x 0.x x00
0 0 Ox, N.N X,X x0x
NO.O 0. 0. , N.O x0)
N . N . N,x 0. x0
AN , 0. x0
N N 0 - 0- xON
. X, 0, - N x0
0- 0. - 0. x0
NN, N, N 0 x00
- N, - 0 . x00
AN , 0 0.0- x00
- N N 0- x0x
0. , - 0- N . XX
0, N.6 N x N- XX
. 0.0- N0 0.0 X— XX
N N, N, - 0- xxN
- 0, N XX
N, - X, X - XX
0. , - xx0
. , - 0.0 C 0. xx0
0 0.0 0. , - 0- xx0
N0 N N 0.0 AN XXX
0, L= 0 0 0.N-
0.0 0 X N.0 N.O-
0.0 0. 0.0 0
ws Y b G b 0




G ¢ F G
o3 ybh -T
U y )S kK F Gb Wy G blk
b brk + : G b+ a (G
S Y by b §] b by ¢
b Yyub y G i F TS G b
Gb Wy 3 5G S d . buy S b
T o3l ¢ b & .G 3 ¢ +t F 0
) .GrlF G W 5 Z F 0 b € 13
a  (ada . E T ‘ F b Si
0 1 0 8 . . Y b
F G G AalF
b Fa F Y G+ G G b $0
0 . b G 1+ h bb 0 08
(1 [F b G b € G + R OaF F
b G b y 04 b b T G b
Sy b b U 5 a R S b
b G G z b i G + h S § b
aT y b -1
by b G F 0 b G QT Wwub
P a (G i F S ity n by -
.CIb
5 G (G W yb b afFf & by -
Cilf

Groedhuys D. W.; Op.cit. P43.

ry



N JWTF G
W yb +F 0 GF wys 0@ 4 b S
0 G Wyt Y O F wuyb S 0 ¢8 F bFGAd yF
Fa F W0 G G Wy 5 Z F G F
oc w3 O-N
G bG Y G 5 a S
5 ) ok K bG G 5 G Gb -
b G ( 6
5 b v G Gb 5 a ) b bl -
Y b hy d b bR
Y bb (1 [ ‘ 5 —N
3 vy b a ¢ G Uy G
b G 13 Y b ctHETH: &
b +a ¢+ N I T T - bW [W
F 1 b b ¢ bl ¢ +d3 F 5 d G
F ‘ 3 Gh T3S ‘ Y buy
F Uk . & a G & FF Gb (o F 0 3
¢ t b D i, D y G ¢f 3 ¢
E | 5 ¢ + ¢ ¢ b Gn L ¢ G
G v G 3 G yp G Y b S F
v G b 5 Gy
YUT G G b F ] b b F b
Ws K G ( b G b 0) b
b b [ db b 3y
(0 xxx= ) ¢ N

Ye



§ BB R GadasaIrl Tl oz

W ¢F bR T S 2
€ of e G w RSO % Qf O-N
b G b G G R .
.G F G
aT yb C Z Qo -1
y af wyh G § b G b b
S yG Gk S S F G F b %0
G aflf b Fa Wl F 0 0 O F Wub
P a aiF F 0 3 OF Wwub S yoG
¥ 0 C z e |
b b b yuyfF S 0 4
S 0 334G b b F S S +#Sb n B
F (1 [T Wi P a F 01 oy
0 0 S 0 S yG6 Gh S G
d S y G aflr b PG Wl F
Fa arFfF o0 I S 0
af yb w C0 0w-b
T 0
: GR S b + -
b FTF o+ T b a F oLo¢ 0 -
S ¥ ¥
08 zit - N
b a G RO ¢ ¢
G b G Dblk S ks8ybuy G
G b G GR¥O ¢ G (-) ¢
F xx0 R T

Ye



YA

a GRrRYO ¢ (-) ¢
TOOT| UOIT| U000 | TO00 |  To00
0 N, X, M3 b G G 1
G RO
0 00 xO,N b bl G
0,0 0 O | W ub S yG 1z
GOF
0- x- | xN- 0 S y G 7
Wyt S 0
0,-| x - - N, - 0- Wuyb S G
NO, - NO, 0 € 7+ o]
0 N X, W
ws Y b G b 0
€ of e o O-N
G F L v b b
+ bt G F b zF 3G 13
. K € Y ¢ b ¢ bt FG G
a G Yy 13 S y WG
vy S y G Uy S yt F G
G + b ¥ b b W G +G [ Gy
ol b b Y b
3 F G b 0 SW S y hye
MWF 5 G B YU W b
b ¢ Z W t+ €
v a 5 F ‘ F W F €
GS ¥




o) (o TR

e
0

ar
¢
5 S

A
wy

3 G

S

G 0,04

G
G

Gb
0 G
aflff (b
G
W F

N d

Yy

z

>

b |

+ G

M3 368l pa e gai

(-)¢

u

R T

Yv

e




¢ 00 G & # vy ¢ sSr s Yy ar b
Go6, Y ar F a G 13 JMF G 0,0
T R 3 G OONF 3
b G d ars G 0, ¢ N, G
-) (=) JMF G NOF 6 ox ¥
(-)G (
(-) G

200

150 [

X

‘ Gijlaall @ A Jg)aiall 283 = bl cad adilagl A A g Aaia 3l adlagll = La83) Andi 5 LAY adla gl ‘

ST Y GSyGc ik GY S Y S b

G 1 Al G ‘ x0 G y S v
. G Nx, L § Y ar oA

iY + 5 Y )YeT 5 a ¥ T
b

YA




v yS Y F Suy¢cG
b R b OF Wuyb y €& G d
S v 7 T Y F S uygG
¥ ¥ 1 4G b S ¥
uS ¥ & F 3 . b G F ¢
b GiW F b G 2 F R K
F 3w yG '€ 5 d Y "GHR iy :
. v
S F § b G S b G # S W b
LW JUF ()Y Hoar PG ()by ar 5 G
() b G S W SIr s 5 a SsG6S S
5 G . Sb Z ¢ () b a
] ¢ Yy (N) 5 a F( ) b Q b ()
ub ysS v Te b b ()
G G O, d ¢ b G G 02
‘ b G , ? ys 0,0 () b QG ¢
b G G ,0d
, oo NHYY o 5 O ¢ G W
JMWFWNDYG () () ¢b GfF ¢ G , z ub
() Grr G N, z G N () i
(-) ¢ . GO,0¢7 GO0,
®C) ot 1w RO % of -R
G W W N)y 8 G G 2 RO ¢ ‘
G Gb bIKG aflF Z S JWF 3 ¢
"Fa "¢ G b b .OF Wy S G b ‘
b ¢ WI FSG ¢ 3 ¢ Db
G b uy 3 G kb Sui -
Wys G F Wy S

Y4



R ¢ a wy G G z YUY b -

¢ LT E W F y S G b G
b WG G T g RO W F 3 a R
G W R G Gi§ ¢ §$Sb . b + 11
(N- )G (-) ¢ RO ¢ 'S T+ G "
N-) G
dwit

200
180 -------"-"-"-"-"-"""—"-"-"-"—"—"—"—"—"—"—"——"—-—-—-H oo
160 -------—-"-"-"-"-"-"-"-"-"-"-"—"—-"—"—"—"-—"—"—"—"-—-—-"-"9 | b -
140
120
100
80
60
40
20

1998 1999 2000 2001 2002

dhy Jkbe

GalAl) g Ul (e i el i glha b il

30

25

20

15

10

1998 1999 2000 2001 2002




N-) G

>

Jdhy Jle

walll £ Uhadl) cile ghia ¢ Jaa Jas

20-
40-
60- | - -
80- | - -
100-
120-
140-
160-

180-

1999

2000

2002

day Jla

s AY) Jal o

2000

£




¢y

JWF (N () () Sus ar
¢ b 3 y

b
G

—

ul

+ Gub

S

Qe C o %Y =S
¢ o aff
wi b
76 kG s G



1A

Gul ZWyb) 0-)
)
M3 M2 M1
N,00 . X0 1x01
N,Nx N,060 0 1x01
R, f.Rix ’ 1x0P
OR N, N,00 1XON
N, N,0N . X 1X00
N, N.0 , 0 1%00
OR N, N N, O 1%00
. N 0 N, 1X00
’ 0 X 100
. 0 0 N, 1%0x
, 0 ,00 N, N 1x0l
, 0 , 0 N, & 1x0l
X _ R, x 10D
, 0 . N N, 0 1<ON
X NN N.N 1X00
OR N, 1X00
0 _ XX 1x00
X 00 00 1X00
, 0 ,Ox 0 1x00
. N 00 0 1x0%
. X X Ox Ixx1
. N ,00 Ixx1
0 IxxD
Nx 0 X IxxN
X 0 Ixx0
. ,Ox LON 1xx0
, 0 ,00 0 1xx0
, 0 ON 00 1xx0
. N ,00 0 1xx0
, ,00 ,00 Ixxx
NO ,Ox 0 oIl
A\ LON , 0 Il
0 1Y L)
Wws Y G 0




i C o W

€ of

o N T N - O

007
1007
0007
6661
8661
L661
9661
S661
vool
£661
661
1661
0661
6861
8861
L861
9861
S861
12111 §
£861
861
1861
0861
6L61
8L6l1
LL61
9L61
SLel
vLel
€L61
Lol
IL61
0.6l

——M2 283 ) g2 A s M3 2688 ¢ g0 de

—— M1 2583 ) g A s

Y b

¢

U T

GR b

Db

W

+ €

x00

oW

Wr

¥ 0-

l

Rz

(Money Supply)

\J

ib

0)

b Gy

¢¢



¢ o



€1

u

e

U

1

S

b

Q

S

S

¢
S

1

C(

C

S

Ty

QbC

b T-0
aT y b T-0
§¢ o P-0
b N-O
G W +W0-0

%W L +T0-0



aT y + 8§ §¢
b T-0
i G 3 [ G b ¢F
S w7 T2z
G b ¢F 3 W S i T T b
i by d
b no¢ ¥ R b Gbh¢F S ¢ "
G LW
G y y b G 1 S 0 R -
Y
h+ b G R -
y TFyYU b W a 0 G .\
.t
T Z h G -
W G ] Yy G -
"G b i G G
G b b v b G b ¢F S b
b ¢ R6G B ¢F AN S ¢ ( 000 -0 N)
G y a § B G .y GG &b ¢F
ib . 3 F b F B S Ry
Sy b Z F 3 F UL A
S b . Z b Suy R b

i b "Gh y W :Gb " Wb

1Y



Y
ar ¢+ 3 S (7 b [ SWS 8 é
oF K 3G3§ GS T Y Y ¢
A ar S T F§ 4 é
U G kK 3 3S§ 1 b S
, S A yyb ¢F G S F ¥
i ( Ox -0N)S I F § 5 F G
¢ bG \ b G dyY
( x -0 )¢ [ k b U
G b ¢F S G ¢F S F Su T ‘
S .y b i b b G G
( x 0- 00Ny b S b W W beb G b (T
ad w a G b ¢F ¢ S W Yy
i W G kK I &b ©bF €T+ S i
G b T
Wy 3 § R + AW
G b ¢F S i F G¢ F ¢ Rb
5 S b W GnhnyU+, S + G 1
y IWw o owF ¢ v 0 .3 ¢b G b F F
R b G b 3IF ‘
QG i b Fa b ¢ G b
F 0 bt a G 1z y GR®O 3 S
36 kG s F & b K €
R F Sh Kk b +G
b
€ Grts € F 0 5
€ Gbhts € G (W)

EA



G W e ¥ Grs € (N [ G

T b
GSbhH 35 I bHGC § ¢ b
d W b § S by F 30
b S YU Y ¢ F S d yl 3w
hy G S G OF Wub U
i F 3y ¢ b T Gl b b
F € S G F ¢ ST b ¢b
3 G bQ S FW 2 ¢b
F S G b S3 ¢ Gy F UK
b ST S R b 3§ n blk G
+S 7T S v h G bbb S
S d 5 +F3S GaF Wy S y
G OF Wy R F ¢ b G 3
y G b GbF € G kG s
bt R+ yyt WF G F Gy Y
d R ¢b y G b b WliyYw S T wyb
G kG s G
R F y¥ 1 + Sb b
F W Y G b Wu G n+ QF Wy by K
IF hw b L S S 7 W
y¥ + St OF y y G [
W b G kG s G OCF wy 3 R
3T Wy 3 R G Wuysb fnfb Y b
FoF W UrF FY S F ntk Y S § R
¢
R b Y U - yF 3 Ul b b

£9



Ci TT WG G OF Wuyb
aw by 33 Sy S FTWwyG b
] G S 7T 3 ¥ W G kG
n R R CWF Y R
Gy Z b
R ) R b 090G kKG s
S 0 R b LW
§ iF UG u
G 3S +¢ b's GRWO ¢
3
S S ¢ by Rb G s
S [ b y b U
S ¢ 3 |
b ¢ W S 5 s b S F ¢
b Sh K )G b ¢F Sh
¢ 3 3 S S Y 313
G5 ¢F 5 S
G T buy E G b ¢F S
¢ by ¢ G R b yF
.S w¥ i b hytt [T Duy
uF G b ¢F b ¥ Dbuy b
+ uyF bk G i € F

3 b € F d3 b [bF



aT y b 1-0
St n b Z K S b W yb 2
S b G631 S ¥FY i G SW S & §
Gy G R 8 U
G F
zaT y b T-T-0
OF Wub b G b K S b iU 0
F b
- WV _
_ Sb ¢§ b $ @y «
- Sb - 0 S Sp -3+ St
J S S$ib 18 T
+ Sb Vo= W
W zy _
g 5 S G Rz [ v c',
W W g
at y b T-T-0
b b G Suy el ;G §3 ,
i Sb F Uk S b
j G b 0 ¢h Al S
(186 ¢ )ET S 0 $13-

yl wuy
tene 638 F ¥ 0w dF s
S ub T Y bk c F o3
blk G kG s j S 5 fa

Bob WF ST WG TG

o)



S [T y K ¢ S Y 5 S
Su 3 (i 5 b RnW S R h S o)
s b
) + G kKG s F +

G G 0d amr b U G 0z (

G , Gyl Wb F € " O 0 Z Db
L T Wy ¢ b G G 00 af (6 W
¢ -Db G G N0 a b JUF G N,x0 d

250

200
150
100

50

-50

1970
1972
1974
1976
1978
1980
1982
1984
1986
1988
1990
1992
1994
1996
1998
2000
2002

—h— ) il ey —— (ali)) gl

oy




oy

( +)aT wy G G (-) ¢
OF Wwuyb G s G

% %s %

v, YY,YY YYVY. 1YL, Yyoie Y4V,
Ye,¥1 Y1LYA A Yo,Vo Y.ty Y4V
Yo,\Y Yo,\V 41yY4 Yo,¢0 YAYoQ Yavy
Ye,vY Yé, N YY4ye v4,9) oyoY. YavY
9v,¥ Yo,¥4 YEOoA YAA, TV YoedVIA Yave
4.,YY YA, ¢ £TAVA Y,eV YIVIYe Y4VYeo
o.,YY FY,vY XL VA YYoveq yava
YA« ¢ v¢,0A qeYYY 10,A Y1.9049 yavy
Yy,vy £, 7Y Y e AAVY £,YY yvyyan YAVA
Yo,1¢ Yo,YA YYYEVE Yv,a) Yvog¢ia Yava
\V,00 YA, €4 Yyoovy¢ £0,0A o ¢ YAA.
V1,00 Y49,V YAYETT YY,AY 1YY\VYo YAA)
1,V Yv,ayv Y44.Y0 yo,Vo_ oY¢yay YAAY
yv,1¢ £1,YY Y UYAA Yo, V. £40Y Y YAAY
Y, Ao £V,V. Yooy 0,0A- LY. ¥AQ YaAE
o,A"- o, )1 YAAYOR Yo, EA- FYIFIA Y4A0
YY,YV- 0y,40 YIVY ) YE,6V. FYYOY YAAT
£,0V. O, ) YT EAT Y YL v YAAY
V,1¢ ¢4,Yo YIYYY . Y,44 \AEEAR! YAAA
Y,é0 £7,A YTV YA Ao ¥ Yov.1o Y9A4
¢,90 Ce,) YYoYAY YY,EA EYVYY L Y44,
1, 6N ¥V,av YATVot VY, 8V $aYAOY 144
o,y A0 1AVYYY. Y,VA oy £09 Y94y
£,v¢ ¢),00 Y.ouyy Y,e0. £¢9¢9.Y Y44y
v,V $Y,YA ARAR R \,10 o.Y.00 Y44¢
Y,0¢ ¢€4,qY YiAedd 1,0 oYYo. ¢ Y440
o,¢0 va,.¥ YY.o.9 AR A 09.VEA Y441
A ¥q,.0 YEVY . ¢ £, TYva.y Y44y
Y,VA £¢,4Y Yéou.y VY,ov. 0LTEA Y449A
Y, $Y,YA YooY Yo,y TYoAdq Y444
v,v4 TV, EA YTEAVY YV, A YRR Yoo
¥,AY $e,49 YYOYYA Y,AA- TATYAR Yoo
Y,4A ¢.,0Y YAT .Y Y,Ao YioAot A

sws v G & 0




+ § 8¢ aT yob N-0
y § Y G . i G S b
T Wy W yb G S bt G ¢ §CTF Wub
G G bt F S G kG s
S W G kK
( +)G kKG s OF Wy S
BB Y y Y Gduy b R T+ JWF
x00 3 F S S U[F LI i S I K
. G 060 x0 ie F &z G G
G G kG s G OF Wwub S b
G Sz G .b G G |, ¢6b JUF
¢ ) G N0 ¢ 6 JMWF G RxO O F Wuyb
(- G -
(-) G

Aaal) Aaal) il & aldl) pUail) daals

60

50

40

30

20

10

1970
1972
1974
1976
1978
1980
1982
1984
1986
1988
1990
1992
1994
1996
1998
2000
2002

o¢




Woow @w ) Zb b+ b b |
b G k G s F & 0 R § ¢ ¢ b0
a GrF b kR 0 v ¢ G 5 O
RT y ¢ R8y s G ¢ aGIF b
i ( y ) 0 ¢§ GI bl b ¢
y F b & 5 K b b S
b bR S K € F § cWF 3w §
0 L §G O nyY (6 a1 R )b +G ¢ y
b G ) b GrF F b3 +Wr F
a &8 )8 + V3 3 (b
S LK i y G ( G
S LW G b G b G G3
b YU G G b Gz @ i S ¥ Vv
Y 35 & € G b F G kKG s S
¥ b Yy Ty s Wl th F O
a § y ¢f F R 35 G b GS ¥
b 0) G b uy ¢WF i yy + arF
ST G 5’ G G b G ( G
T’ ¢ W 1 by ¢bb G b

00



ODOT Ljon

© 8¢ o & Wwo¢SUg %Q
DITIT-TOO0R 1

Q

F M3 S b Q
s W E ¢ K M3 M2 Ml
oy, Y,VA Vy,ov. v,V Y,o e Y49A
ou,Y ¥, Yo, Y LA A Y V),V Y449
£0,) ¥,va YV, Y $,0 °,4 0,1 Yoo
£A, Y,AY Y, AA- o, o,A A, g Yoo
0¢,0 ¥,4A Y,Ao Vo,Y V¢,o YY,A Yeo¥
b € TU 0 S b R
2 R b Wb € G GNs F 5 ¢ ¢
LS G s A G Fs b ¢
G ¢ amf Ty b G , b ‘
b ly zY b G , F
G kG s FM3b G & Wuwb ¢ Y
G TY Y G idb TY Ed Rb S
Il Y G TU kK +b
aT %72 4#70-0
aOf wyp 3 d PG U OF wy ¢ I 7
G Wuyp W zY Wy F 5 G 7
Y F wygp G kG ‘ b
S ] w y 3§ ROT Uk
G kG

o1




8§ &d T-0

¢c0 %+ %8T-0
Co b-0

Co T N-0

R 3Q T 0-0

U 4% T 0-0
CoT

U % T 0-0
1T S8 0-0

&6 ¢ 0-0

T TI-0



y G W
. .
.S #]
by FR TS
¢ F 0
¢ W ¢ b
b by 13
F
Y Ll R
B Variance
d (G S 2
Sh kG g
‘ [ G
G137 ‘
b b

a % Z
h Sdc
8§ &dc T-0
Fyb n +G i S
G OF Wy G S b Q
§ G317 G b
:Time Series Analysis ¢0 % + % 3§ T-0
G ¢ U ¢ u
b T F s F 3wy ¢ 0
§y b Su S z
0G s b Us Gu G t Zbuy
0 G o Ul b ZS
¢ b Z  Spurious Regression
Trend d S 3 3 L Z S
v F W L W b Cycle
b S
¢ Ul b I Sby ¢
b F b Z
oy S
:Stationarity CQ  D-0
W G| b uy
¢ b SU by b .0



G P tstat R’ ¢ b by s F ¢
d G . b G DW d F b

(=]

G T S Stationary b i

by S §-
E(Y)=
Variance S -
Var (Y,)=E(Y,-w’ =0c"
R T F L z [ Covariance  Z b -N
Z [ b F Yek Yt b k
Cov (Yi, Yeu ) =E[(Yi—M)] =1«
S S Yk zZ ¢ ¢’ M G U S
:Tests of Stationarity  CQ T N-0
G ¢§ b TG ¥ G buy
noo0 Y QN Autocorrelation Function Gy
Dickey and Gb R ¥ b Ljung-box n Box-Pierce
.Augmented Dickey and Fuller b R ¥  Fuller
T+ ¥ buy
:The Unit Root Test of Stationarity Cg R SQ T 0-0
. b T -~ [ ¢b b R ¥
S T on -
- Dickey and Fuller (DF) U - Gb T *



G
AY= BYt—l + e
S
F +b [ ¢ DA
b B
y . I G y S L | G ‘e,
B Ur @ F Y )B=0 Y TF pDF 7T
t >t St § Bt 5 (b y)<O
Ure¢ U a
:Augmented Dickey and Fuller (ADF) b - Gb T >
S : b G ub | y DF F +LW
y G 0 Z Ft G S
-Gb Ton [ .6 Z 5 s ¢ T b
G b T v z oy U] (ADF) b

G uy G w : +
S b G
R F Y. ) Bp=0 Y TF ADF F y
St Fop ot F (b Y)B<oO N
Ul ¢ Yy a t >t



:Phillips & Perron T *

GG uy T F  (Phillips & Perron, 1988) T b
Non-Parametric by FocWE R T G
y b G y G T Gb Adjustment
2 g R F T y . G b
b . T kG Y F G y § afF K
G b b

T

S=T'Y 02427y Y 0,0,
i=1 j=1

t=j+1

.Lag Truncation Parameter Oq nd ¢ L ¢§ TS S
G Y oy Robust §  Z (PP) T
Ly z S nyFHT d+ b b
¥ G Gb TV [ (PP) T
S 2 [ 3 Gb T b. Fw 3fr
d Yyb oo 8 d Yy F+ z T
i Y Yy ® §§ z [ y a
R d b G
Engel-Granger ¢ %@ b b T BU % T 06-0

:Two Step Procedure C Q T

St ¥  Engle-Granger (1987) -¢ by S yt

Syf tyd a b [ b Wb b ¢ W
S ¢ S 7 ¢b G Th oqu R T

S 7z 1 ¢b o) [ b G uy b b

Enders, Walter, Applied Econometric Time Series, pp 374-377



k by T b b ¢ W z F ¢
S U kS F ¢
G ¢ Sz 1 F ¢S T i1 by St
d ¢ b b a0 ¥ S b S 1
y S F ¢ kby T § S z
Long-Run Equilibrium Relationship ¢, Y ¢ + U b : ¢§ RQ T
by (x~Id),d>0,1=12,.n) [ b oW Sb
z W W b ¢ b

X, =B, +B,Xy +B3X5 + e+ B, X, + €,

S 5 0l Wb b ‘ cW S 72 Sb
b b Ordinary Least Square (OLS) €z S
b Wb b ‘ oW S z St
&¢ y ot WGG S5 b€ T 00 Co-integrated
LongRun ¢ Yy ¢+ W G ( YiuF b ¢§ G b
G yF G F R T T  Equilibrium
Ae, =ae, , +¢,
RE G is 40 a,=o0 I YU ¢ 0
d b ZG Unit Root § F b
G x c U S z Co-integrated ¢ b S
s 40 =0 y a F 7T JUF ¢ b
s 4 b5 3 R F R G 0
oW S z i b
S z cW St wF T b 6§ RO T
FG¢y ¢t W G S5 7T a0 b Wb b
G b T iyt T



Axy =0y + 0,8, + 20, (DAX,, + 2oy, ()Ax, , +&,

RT ¢y ¢+ Fe, R b G S
(1)
JohansenCQ ¢ @ b 0T B U % T -
Characteristic Roots, Rank, Co- B U % @ Q 0 ai 1)
(integration
S : ¢ b T K + y
Johansen (1988), Stock and Watson (1988) ¢b ¢ ¢ W
Gd 1 G y¥ Engle-Granger T 31 W G b
R Tl b oy 0y R T IR B S
b 3 F + G uyt Engle-Granger T b .ex YT
T RyF G §a¢ u ¢ 16 W S
F ¢ F + G b yF 0 S G R
§
bk S 6 F  Johansen (1988), Stock and Watson (1988) b U
b ¢ b S3 R b T G Maximum Likelihood F W
b S T RE b . b S13 TF T
[ U yfF G ¢b b Adjustment Parameters
S 7 ¢ b S T G Johansen by 0 y ¢b
d b S 7 R Dickey-Fuller ¥ R G ¢ W
:G
X =A1 X1 T A Xo+ Az X3t ... +Ap Xipt+ &
b b F u S n o0 y Xe1 S Y
U F ¢
Axe= (A1) Xt + As Xea + Ay Xea + ooes + Ay Xep + &

Enders, Walter, "Applid Econometric Time Series", pp. 389 ¥



w F ¢ b A-DSy Wl
Axi=(A-D)Axe + (A D) xeo Az X3+ .ot + Ap Xip T &
F ¢ i=L,2...p S (A-) d b

—1
AX(=TXep T 27 o1 i AXei + &

S
(X1t Xopeen X)' (nx0)d S oW Sz I x
(1 xn) S [ A
(nx1)d S 71 &
.(n x n) R [ G 1

n=-(1-2 = A) = =1 A=)
mi=-(1-2' A) = 1 A= D

ey ¢ tS F G =« I JMF d0 F
yF SI 3 ¢§  Long-Run Relation oW Sz
d Co-integration . b b RE b
Q[ WF a0 5 ¢ b S13 |
N i b $73 box
i 0 Rank m)=0) [ V| Sb .
R i Sz Vv b [ b
3 b Wws b Z2S 2 Unit Root
. +TDbIl G VARG b T
y 0 (Rank () = n) | S b .
Stationary R 5 S z 3 R 3 S z
(Rank ()= 1) T | Sb .
T Xip ¢ b i G af
oyt T ¢

Enders, Walter, "Applid Econometric Time Series", pp. 390 ¥



3 b G S Gl I :

Enders, Walter, "Applid Econometric Time Series", pp. 396-400 ¢

EMH S .
R F ¢ (I < Rank (n) < n) [
b Wb b S13
S T Johansen (1991), Johansen and Juselius (1990) b yat b
ytb G i b
b VAR G Ou R ¢y T BOoQuiRT
G b T Likelihood Ratio Test F W b k R
(T —c) (log[Zi| — log|Zy|) ) i
S T: S
. G é C
i0y RTIG [ G uy Z loglZ|
RE o Su S ¥ T 32 T b
3 G n=aBpS xR b F ¢ b:cs RQ T
S ) oW S z ey ot W e G BREF ¢
hyf T b S 8§ G al b ( S 7
Ay I v Yy b b
. cbd GS§ VY G 4 [
RyF  (BRB) ¢b 0 F ¢ :§§ R T
Su ¢ b @ Normalized 5 i G b
b
:Error Correction | T S3§ 0-0
by ) b F b Z é
d b cWF b Z ¢ U oW ¢ Sn
by d ¢ W G b T W yF by
by " S G ¢ W "G 7
30 (" St Ul d S ;W b



iy €& F 7 cW y G s U i s

yt nyt+ T 0 uy b
G 3 G GS
St W G R S RT
bl F 0@ ¢ ¢ b A n cWF S z
¢ b W uy S  Granger (1981) Engle and Granger (1987)
: hyfF T R h WF nyTH T ¢ U
S i W b0 .o W

X =B, +B,X, +B,X;5 + e +B,X, +e,
iy x, S S F iyF o

A

e =X, =B =B Xy =B Xy + B X,
F R [ G EroriyF 04

e =X =B —BXy —BXG e+ B X

Error Correction Mechanism N y¥+ T F
xX,S 7 S GS G SUW¥T

8§ ¢ 0-0
S T O F Wub F 5 QG § 53U ¢
G kKG s Ml BU df NS ( - x0)
R T YROI Be (G k)G Ps O F Wub
(r 3 Wk G b GG + Y F

Enders, Walter, Applied Econometric time Series, pp 373

00



R 30 T T-0-0
ys F 0 W Gl by % d LW
s F 0G # S 7T b ¢ W y i
- T (DF) G S F kT i G &
.(P-P)
F Sz n R S Ts S
G S z 1 T G € (b Z2)RE Z 3R
G ¢ TY [ hy R F+b [ G(3b) b
: ¢ U ¢
DF Gb T :(-0)¢
F b S
- - z
N N
361 | -3.67 | -3.73 | 228 | -1.66 | -1.45 psCIT Wyb s
737 | -7.46 | -7.58 | 236 | -1.68 | -1.55 Be (O k)
-4.66 | -4.75 | -4.83 | 234 | -1.67 -1.31 Ml b Q
419 | -413 | -4.18 | -1.99 | -141 | -1.05 IR
i Yy 168
d Yyb
G & Y Yyr N
b
-4.27 -3.65 -2.64 %l €
-3.56 -2.96 -1.95 %5 €
-3.21 -2.62 -1.62 %10 €




00

S

G

fs FU (-00¢ G U

U T S 3F+b I

G b Z z b U ¢

Yy S G DF  -Gb

U ¢ G a1 VY Yybt

b 2S i G % 5
Yyb G 3 Wy F+b
U a %s €
F + 3
G ¢ W (-0) G
F+b [ 7

€

'.F

w

b G 4

[ G DF
G
Gidb S 2

Ty

¢b

¢ u

d

d

S i
'.F
Y Yyb



100.

F+b

[ G

80

60

40

204

0]

-20

1970

20

LI s

1975

LI e s e

1980 1985

—PS

L e e

1990

1995

T T T T

2000

16

12

0

1970 1975 1980 1985 1990 1995 2000

G

100.

oW (-0)0G ¢b

804

604

404

204

04

-20

1970

100.

LN s S s B B B B B B s

1985 1990 1995 2000

LA B s e

1975 1980

—BC

804

604

404

204

04

-20

1970 1975 1980 1985 1990 1995 2000

— M1



F+b G S

60

40

204

0

-204

40

-60

— D(PS)

1970 1975 1980 1985 1990 1995 2000

-2

4]

-6 UL LA SN B AL L L IR

1970 1975 1980 1985 1990 1995

— D(IR)

2000

G

c W (-00G ¢b ¥

80

40

04

40

-804

-120.

30

1970 1975 1980 1985 1990 1995 2000

— D(BC)

204

10

0]

-104

-204

-304

-40

197

0 1975 1980 1985 1990 1995 2000

— D(M1)



R G R (P-P) (Phillips and Perron, 1988) - Fn ol
€ Y (b 2)RE Z31TY S§ € F$§ nyk
G (-00¢ dUY b F+b [ G b
P-P - T:-0¢
F b S
- - Z
N N
345 | -3.51 | -3.58 | -2.49 -1.92 | -1.65 Ps 1T Wyb s
-8.22 | -8.32 | -850 | -337 | -2.51 | -l1.61 Be (O K)
-4.60 | 471 | -480 | -2.60 | -1.87 | -1.43 M1 g
-4.08 | -4.02 | -4.08 | 2,10 | -1.60 | -1.06 R
G Yy 168
ef Yyb
G 3 Y Yuys N
b
-4.27 -3.65 -2.64 %1 €
-3.56 -2.96 -1.95 %5 €
-3.21 -2.62 -1.62 %10 €
U a b Faw (-0)¢ G U s
%S5 € Yy oW S R
Yy d ¢ G cW G 3 Y Wy 1l
Ci $ F . Y ¢ U 2
F + 13 R Yy oW F Y
F + b S 7

(@]




F+31 G&RE 3b 13 G b Z S 7z +LW
¢ Ul ¢t iy T F + b 31 G
¢ W G Il S i 3 G REb 7
¢ +G UTF Z F ¢y ¢tG w 3 Yy
F + b ¢ b 1b U b b
W b b [ ¢ b 3 Guyf v G
z 0 b ¢+ G G ¢WT Z 4SS b
iy ¢tG d
F kS T buy ¢b | ¢ b s
G iy F FOF b
G T ¢ Ul b L b b
To b b .F F + [ b
GuT Y b b S i ey ¢+G W B FiHDT
b Wb b b 2 | W b ¢ Ul
b I 7 5 b A0S 2 . b
T 3 S T ¢suyctcG W 5 s w¥ Uy
S (Engle- Granger, 1987) ¢ by T S z ¢ b
G b St oLsyEz S Fy ¥ y¥

Ps =-0.742 + 0.226 Bc — 0.417 Ir + 0.924 M1
(3.079) (-2.133)  (12.060)

R-Squared = 0.928 F-Statistic = 62.586
Adj. R-Squared = 0.913 Prob.(F-Statistic) = 0.00
D-W=1.85

O



(@]

=

Yo d Wow aw F W
G uy b G Wow b ay
D-W T d
G o5 G z 3 b TU
Z b G x, OF Wwuyb G z wl %0
OF Wub G z R 0 G b G Kk
¢b §0 G bR G z G G N
G , af wyy G z F
ADF ¢, G ¥ T G b F 8
TF &G b7 ¢ .S @ ) b 3 TU
b b (-3.857)G R F Sz S R
[ b G 0d  .(-2.970) %5 €
YU S z ¢ b G
S GG z (-0)G ¢b
20
15
104
5]
04
-5
-104
-15 AL L L L L s
1975 1980 1985 1990 1995 2000
— RESID




CQco b BU ¥ T p-0-0
R F S z ¢ W RS F S
¢ b TG R yF Gi F+b [n b T
. b b h (S 2
¢ b d b F (Johansen Cointegration Test) n
T S 2z b S WGS 2z ¢4 y W ¢
G G Yyb by T on G
.WAR T ¢ b
n by ¢WF 3 ¢ G ks ((N-0)¢ TY
G F
d Yyb n o (N-0) ¢
b bk ¢ b ¢ b d
5 Critical @ S T Eigenvalue Rank (0:% I;IO. of
Value Likelihood Ratio
53.12 79.17113 0.812298 None **
34.91 2731125 0.449446 At most 1
19.96 8.809499 0.148569 At most 2
9.24 3.823545 0.116037 At most 3

* (**) denotes rejection of the hypothesis or (rank) at the 5% (1%) level Trace test
(Likelihood Ratio) indicates 1 co integrating equations at 5% level

G G (9.171) bk ¢ W (N-0) ¢ G
b YUlra F % KE (53.12)
v w ¢ G YU s F wu
& b d F ¢ %5 B E b
¢b I d F s

O

&
F
S

b ¢
b d
bk S

z




.G
Ps =-0.655 C +0.679 Bc — 0.419 Ir + 1.040 M1
(0.059)  (0.175)  (0.052)
L =-394.0911
bk G (L) nyt+ F + + S
z S F S i T Fos TYU  .Likelihood
S T Be (G k)G ML b G
3 ¢ YL b i by V b R IR
. b
)T S8 S c¢N-0-0
S §iG R S TF ¢ S 7 Wyf¥
G ¢b S T b IF+D I T ¢ U b
(Engle and ¢ 3 RyF G ¢, b F S
0yt T n S w¥ T lJ  Granger)
o b S S GG bH¢ G T
d 5 o b b G T Sz b
¢ b GG b T
byt T S b ks (-0)¢
YU s z

O



S 7 w¥ T R e S ( -0)¢
t 0 yt | Su
Prob. | t-statistic Coefficients z
() () Std.  Error () ()
()
0.0775 1.866597 | 0224815 | 0419639 |C Yyb
0.0166 | 2.626680 | 0.019554 | 0.051362 | D (Bc) a k
0.0293 | -2.357751 | 0.190541 | -0.449248 | D(Ir) R T
0.0004 | 8.673846 | 0.050524 | 0.438237 | D (MI) b G
0.0001 | -4.794375 | 0.129807 | -0.622344 | Resid(-1) G Gy
0.9428 R-Squared (R?) é
0.9247 Adj. R-Squared (R ?) 7
52.231 F-Statistic F
0.0000 Prob (F-Statistic) F
1.73 D-W Statistic -
F o1 bs Sbal (-0)¢ Fow
F b (0.94) R? ¢, a6 (R FJwF T
G z Wl F 0 0 G Fob Q Z (52.2)
G b a0 kK 4 G G , b OF Wub
5RO G z G, b OF wuyb §0 0
G , b OF Wy G z F G ¢b %0 0 G
b (-0)¢ G 5 S z Su S kTY
Y bl b S 2z 5 ¥ Z y G U
QG y W Sb8 W a0 S Gay
IR T b Bcl k Ml
S F %S5 € Gt
| S v aF 3 b0




O

(@]

wyF R b
GO, d b
T T

S iz

S 7z n
T G

TG I
P-P -

¢ b T

b G

ADF ¢

3 R
b d
W 3 0
LU
y w sy
TS § b

%5 e t b
G | R kKSTLIY G3
K s TU G 13 Suw¥
G uy (D-W Statistic) -
¥ TI-0
R S ¥ 7 ks TU
€ (b 2)RE Z 3R F
hy R F+b [ G(3Ib) f G S 2
TGS e€ F§ nukR G DF
S 7 WUyt 5 F b 3G
i TV uF S ¢ by
GG F T &G b ¥ G G
G TF ¢ S Rs ) b 3
S i i b G [
d by ¢ b fs S§
ay Y5 S kK S z
S w 4 su Y W
(e 3 w7 Fs ¢
S §t Sz ¥ Z y W
Irk I b Bced k Ml 5 G
S i G uy -



	ÅÚÜÏÇÏ
	ÇáãÔÑÝ
	ÇáÝÕá ÇáËÇáË ÇáÃÓÇÓ ÇáäÙÑí.pdf
	æÇÓÊÎÏã ãÚÇÏáÉ ÝíÔÑ ÈÚÏ Ðáß ÈæÇÓ�

	ÇáÝÕá ÇáÑÇÈÚ ÚÑÖ ÇáäÞæÏ.pdf
	ÇáÝÕá ÇáÑÇÈÚ
	4-2 ÊÚÑíÝ ÚÑÖ ÇáäÞæÏ
	ÇáÝÕá ÇáÑÇÈÚ
	ÚÑÖ ÇáäÞæÏ M1
	ÚÑÖ ÇáäÞæÏ M1
	ÇáäÞÏ ÇáãÊÏÇæá ÎÇÑÌ ÇáãÕÇÑÝ CU
	ÇáäÞÏ ÇáãÊÏÇæá ÎÇÑÌ ÇáãÕÇÑÝ CU




	ÇáÝÕá ÇáÎÇãÓ ÇáÞØÇÚ ÇáÎÇÕ.pdf
	ÇáÝÕá ÇáÎÇãÓ
	
	
	
	
	
	5-4 ãÓÇåãÉ ÇáÞØÇÚ ÇáÎÇÕ ÈÇáäÇÊÌ Ç�
	5-5 ÚáÇÞÉ ÚÑÖ ÇáäÞæÏ ÈÇáäÇÊÌ ÇáãÍ�


	ÇáÝÕá ÇáÎÇãÓ
	ãáíæä ÑíÇá
	5-5 ÚáÇÞÉ ÚÑÖ ÇáäÞæÏ ÈÇáäÇÊÌ ÇáãÍ�

	ÇÓÊäÇÏÇð áäÙÑíÉ ßãíÉ ÇáäÞæÏ æáÃÝ�
	æÈãÇ Ãä ÇáäÞæÏ ÊãËá ãÞíÇÓÇð ááÞí�
	æÇáÌÏæá ÇáÊÇáí íæÖÍ äãæ ÚÑÖ ÇáäÞ�
	äãæ ÚÑÖ ÇáäÞæÏ
	äãæ ÇáäÇÊÌ
	M3  Åáì
	M1
	M2
	M3
	ÇáÅÌãÇáí
	ÇáÎÇÕ
	ÇáäÇÊÌ
	1998
	-0.60
	2.5
	3.7
	-11.53
	1.78
	52.6
	1999
	11.7
	8.2
	6.8
	10.42
	3.91
	50.7
	2000
	5.6
	5.9
	4.5
	17.07
	3.79
	45.1
	2001
	8.4
	5.8
	5.0
	-2.88
	3.87
	48.6
	2002
	12.8
	14.5
	15.2
	2.85
	3.98
	54.5
	
	Åä ÒíÇÏÉ ÍÌã ÇáäÞæÏ Úä ÇáäÇÊÌ ÓæÝ
	æÇáãÊÊÈÚ ááÌÏæá ÇáÓÇÈÞ íáÇÍÙ Ãä �








	ÇáÝÕá ÇáÓÇÏÓ ÇáãäåÌ ÇáÞíÇÓí.pdf
	ËÈÇÊ ãÊæÓØ ÇáÞíã ÚÈÑ ÇáÒãä
	E (Yt ) =  ?
	Var (Yt ) = � = �2

	Cov \( Yt , Yt+k \) = E [ \(Yt – ? \)] = ?k
	?Yt = ?Yt-1 + et
	�
	6-7 ÇÎÊÈÇÑ ÇáÊßÇãá ÇáãÔÊÑß ÈÇÓÊÎÏ�

	ÇáÝÕá ÇáÓÇÈÚ ÇáÊæÕíÇÊ.pdf
	ÇáÝÕá ÇáÓÇÈÚ


