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! Perron P, op cit, 1989, P1361-1401.
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!Piehal, A,M and all, Testing for structural breakshe evaluation of programs, 1999, NBER
Working Paper 7226, p0O1.

“Waheed, Muhammad and all, op cit, p0O1.
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B[ RSN R |§ Sl Ll |§ O izl
Jo¥¥r 3,40 S gl
(ADF) et
(1) | ** (2,62)452 | 0 (1,94)0,97 0 | LRPIB
(1) | **(2,62)33% | 0| (3,53)2,67 3| LG
(1) | **(2,62)8,85 | 0| (2,93)2,63 0 | LINF
(1) | **(2,62)425 | 0 (2,62)2,01 0 | LRM2
(1) | **(3,61)424 | O (2,93)2,34 | 0 | LOPEN
(PP) L=

1) | ** (2,62)429 | 2 (1,94)0,94 2 | LRPIB
1) | **(2,62)3,40 | 1 (1,94)1,84 | 4| LG
(1) | **(2,62)8,87 | 1| (2,93)2,6% 3 | LINF
(1) | **(2,62)425 | 1 (1,94) 1,69 2 | LRM2
(1) | **(3,61)4,25 | 1 (2,93) 2,12 2 | LOPEN

(03) 5 (05)@dedt Je slazel LIl Slus) 0 0 pkaad

plszal oz ST 905 D010 wee aslamyi agald (] pis O (@aad) il e el 2 ale e
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Je el wad e e 21 3 e (Johansen) o) faxis o) by drall LSl
Trace )y Y Lol ia ) olle=¥) alszaly 0558 dral) S ansl sae yud Wi Var op
ol sds s>y (Maximum Eigen Values Testy _aa)l a5 aadl ety (Test
(Akaike) pled) s pal aeal alh andl =l ey Var®Py cla)) olp Lo Lle o

L}‘j’u J)JJ-\ L} Ao gs e LJ((P=1)&9B§ géj‘) c(SChW&I’Z)j

5o g350d VAR(P) £350d) 20 823 1(8-3)8) Jyad!

Lag  LogL LR FPE AIC SC HQ

0 -122.4470 NA 0.176811 6.780917 6.911532 @83

1 28.77903 269.7545* 8.12e-05* -0.906974* -0.384514* -0.722783*
2 35.12205 10.28599 9.49e-05 -0.763354 0.1509540.441019
3 41.18073 8.842392 0.000114 -0.604364 0.701786).143885

Eviews)zly Jo sl Il slus) o : pezad!

LS pddd ol Bz g o wl sl Joadt 3 Johanseny) shrell LSl gl o gl

Maximum ) sl aJsialls (Trace Testy Y aslas) o S 0V ol on Jrill
& S plaBYI gees gy JULy S0Dhsian (Sstme e bl el o BT (Eigenvalue Test
35y (3 ol JLas W s Bt Upad ol oy oY1 sl 83e (o 5oy pde il glas (3 gad)

(3@ @ws»w\ bl b 3 o) oo =Y alsb e
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Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic  Critical Value Prob.

None 0.365085 38.82259 47.85613 0.267
At most 1 0.297883 21.10629 29.79707 0.351
At most 2 0.124978 7.313763 15.49471 0.541
At most 3 0.052592 2.107008 3.841466 0.146

[ I =

Unrestricted Cointegration Rank Test (Maximum Eigdnoe)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic  Critical Value Prob.

None 0.365085 17.71630 27.58434 0.5189
At most 1 0.297883 13.79253 21.13162 0.3823
At most 2 0.124978 5.206755 14.26460 0.7156
At most 3 0.052592 2.107008 3.841466 0.1466

Eviews)mil y Slr g o sly I i) e o)
THCOPI [ RCTPN WS (U - NE NI e

of o) U Ry IS FLE samgl o ollas) e S3lizaY) e &T o

SAL L5 ool s 3y gl e s b Aldor W10 OF a3 0lEV) Bines on Bal) AL
Al gl beal) 3 @l s ok ¢ Strazicich, Lee Dol s 10y it o2y oYL
sa L Strazicich,Lee J3 o -l (LMymile¥ Caslal oY1 adl susgll il
Lee s~ &lls Je sy )l Jablly soudl Comn Lol SOy adsls 1s olelbi)
sdl 3 i e (€ 2356 3 IS plest (Perron (1989~ il Strazicich,
Al Besp o ey Ao e o) W oleleBY mew 356 Strazicich 5 Lee Loyl
o2ie o) LML Gy gV 15 e s gl s pdor o) LML pllai) n o) OF (e 8L

By sl 208 sl Sy

! Lee, J. and Strazicich, M.C. op cit, 2003, pp.2:0889.

126



Al @ e3ladY Ol O hge b TS Cledadl FY dld dulys 1) Jadl

A By o e plisial JSs il 3smmg (3 Suomgl) Jdor JLantl pudi o sead) g e
37 oYl ol 3 IS pllsY) Usls sus i (Lee and Strazicich (2004 LM 35
Shsds pfly Ay s JSea el ae Strazicichy Lee susy jdo jlas) dgb Joadt (3 il

i st w1 ke i AU il & Bldl ¢ 3LV gadl (3laBV pad)
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@3kadY) sodl SisumlLee—Strazicich JSea plasy sumgl o jlast @its 1(10-3)03) Jgundl

WS Syl o ol drly ASon gl
- et K T- &b | K O el
Statistic ) Statistic | slai V! -
1991 1 4,70~ 2007
({? ,’fg) 2007 4,300, 6 | LG
5,49 2000 6 4,49 2002
(6,10) 1990 4,33 7 LINF
5,99 2001 | © 457- | 2005
(6,26") 2006 w5 4 08— 5 | LRM2
5,51 2006 8 4,42 2015
(6,17) 1991 4,18 8 | LOPEN

(04)5 (06)43) solodt Ao slazsu I s1us] 0 - ezl
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:(GH) Gregory and HansenJ JS» o5 3979 Jb 2 & ziudl o1 jles=5

—1980 5580 (5141 (sl sodl alls Ul Je GH alas 3 Spel) LIS a5 3.k 0)

Ay Bl 3 aogie Dt (ST sgmg pdad pdall sy olisl Joad (8 5318l il (228, 2020
sgomg il ods ves Azdsadt 3 20115 335000 3 2010 o Jrhs [ 35080 ¢V 5yl
S BLEY! (el sidl e e S 3 e glly wlaagy (solaBVl sedl Y1 ash @D
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Break | Model04 | Break | Model03 | Break Date| Model02
Date Date

2011 | -6,57** 2010 -6,24** 1984 -5,15 ADF
2006 -42,03 2010 -47,86 1994 -42,45 Za
2011 | -6,66*** 2010 -6,30** 1984 -5,21 Zt

(07)03y kadt e slaze¥l Il sl e : plaal)
4\;:5\ LSL" 1% 5% 10%as Syl Ll ) SR e X s rila=Ds

3l id Zatew Jsd) Jo (43 2)z3kal) 6.41-55.83-55.56- 2 (Z t5) ADF) %5 a1 L)
(1996 « Gregory and Hansen .» 1Jsudy Jisdt e (78.52-, 65.44- (59.40-
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Model04: R egime shiftlad )

LRPIB = uy +uDUM + a,LM2 + a;{DUMLM?2 + a,LINF +

ay,DUMLINF + a3LG + a33DUMLG + a,LOPEN +
a,sDUMLOPEN + ¢,

(o) JSH s il S (wlsd) olaes 18 @l, a2, a3, adyoldadl O Gile ks
LM Jgd) (8 Bog e iladly ((Radall) prd) dn oldall 2 @l 1, 222,233, addy oLl

Ar3sedh gl Jrit 2 JSCa plabil ae g3ladV) ot 13 s 1(12-3)03) Jguon!
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Variable Coefficient t-Statistic  Prob.
C -10.22628  ***-2,782097 0.0091
@TREND>35-2 -148.4360 -1.660464 0.1069
LG 0.741149 % 2.605411 0.0140
LINF -0.105673  ***-2.333908 0.0263
LOPEN 2.106565 ***3.236931 0.0029
LRM2 -0.361113 -1.518654 0.1390
(@TREND>35-2)*LG 13.85715 ***4.650831 0.0001
(@TREND>35-2)*LINF -0.513771 -1.131895 0.2664
(@TREND>35-2)*LOPEN 7.784686 *1.809756 0.0800
(@TREND>35-2)*LRM2 -1.857335 -0.335570 0.739%

(08)43; kol s Jo sl Il 31us) 4 - yuazad!

DUM) 21 ol d] s (Eviews)zat,
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Prob F-ydist zes (F=19.66) apdi andl il (Flathzisadl a0 apal v/
IS sl e ol pall 5 by o 1 D01 e ST ((Statistic=0.0002

/ LRPIB =-10.22 - 148.43*DUM + 0.74*LG - 0.10*LINF 2.10*LOPEN \
(-2,78)  (-1,66)  6Q) (2,33) (3,23)
- 0.36*LRM2 + 13.85*DUM*LG - 0.51*DUM*LINF
(-1,51) (4,54) (-1,13)
+ 7.78*DUM*LOPEN - 1.85*DUM*LRM?2
(1,80) (-0,33)

F=19,66 ; Adjusted R-squared =0,80 ; DW=1.85; t-Statictic()

c.’s}d‘ Oliolge ﬁz.;&'—7

(N*R-squared=1,26) Lz=V) 1is aa wal :(Breusch-Godfreyy il bls¥1 el v/

ade T el c o) INEN) o5 g paal) s s ) pie My D050 18T Jlazmly
iyl Bl 315 LI s

@sladY ol m3505 Blgd Breusch-Godfreyl Jdod bl et gits ((13-3)4) Jguondl

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.462288 Prob. F(2,29) 0.6344
Obs*R-squared 1.266772Prob. Chi-Square(2) 0.5308

Eviews)zl ;s : jhadl

DV s OF ) s il sl i(Heteroskedasticity: ARCH) Ll U2 pie e v
sy g «(Prob=0.376>0.05y %5 5T Ju=t (N*R-squared=0.78yxL

(Sl b5 S e a8 G el ez

131



Al @ e3ladY Ol O hge b TS Cledadl FY dld dulys 1) Jadl

@3kaBY) godl miges Blgd Arch pldl (milw) ol jles) gl 1(14-3)43) Jauad!

Heteroskedasticity Test: ARCH

F-statistic 0.757080 Prob. F(1,38) 0.3897
Obs*R-squared 0.781359Prob. Chi-Square(1) 0.3767
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Series: Residuals
74 — Sample 1980 2020
Observations 41

1 1
-0.2 -0.1 0.0 0.1 0.2 03 04

6 -
Mean 1.72e-15
5| — — Median -0.004527
Maximum 0.408359
4 — Minimum -0.469726
Std. Dev. 0.201373
3 — Skewness 0.071482
Kurtosis 2.781313
2 -
Jarque-Bera  0.116615
1 ﬂ ﬂ Probability 0.943360
04 i 1 i 1 i i
05 04 -03
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Ramsey RESET Test

Value Df Probability
t-statistic 1.322802 30 0.1959
F-statistic 1.749805 (1, 30) 0.1959
Likelihood ratio 2.324257 1 0.1274
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'Perron P, op cit, 1989, P1361-1401.
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W gy W] anlys OV LS T yam, ) s o alalSan lndll 87 0F Ll el Lockay

Jel el ad Je fen Bl 3 o (JOhanseny lesl feaiad (o a by Sral) LISl
s «(Schwarzy, (Akaike) ol anll acdl sl id J=b ey Var oo

ool 333 VARP) gisad 120203 1 (18-3)8) ol

VAR Lag Order Selection Criteria

Lag LogL LR FPE AIC sc HQ

0 -126.4156 NA 0.000694  6.916610 7.132081 3298
1 84.70564 355.5726* 3.92e-08* -2.879244* -1.586413* -2.419265%
2 102.8184  25.73913 6.05e-08 -2.516756 -0.146565.673460
3 134.3084  36.46210 5.22e-08 -2.858334  0.589215.631723

* indicates lag order selected by the criterion
Eviews)mly Sbrpu Jo slesil Il slis) e : paaal)

LS pia puall b s = sl oUst Jeudt 3 (Johanseny frzll LIS s < el
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Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(S) Eigenvalue Statistic  Critical Value Prob.**
None 0.513403 61.65656 69.81889 0.1880
At most 1 0.320293 33.56413 47.85613 0.5258
At most 2 0.235939 18.50649 29.79707 0.5288
At most 3 0.178459 8.011286 15.49471 0.4642
At most 4 0.008805 0.344933 3.841466 0.5570

*MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigduoe)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic  Critical Value Prob.**
None 0.513403 28.09243 33.87687 0.2093
At most 1 0.320293 15.05764 27.58434 0.7436
At most 2 0.235939 10.49520 21.13162 0.6932
At most 3 0.178459 7.666353 14.26460 0.4136
At most 4 0.008805 0.344933 3.841466 0.5570

*MacKinnon-Haug-Michelis (1999) p-values
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T-Statistic gLsVl &b | KN T-Statistic | ¢lsVl b | KN | o sl
5,49~ 1990 6 4,49~ 2002
7 | LINF
6,10-) 2000 **4,33-
6,44 1999 5 4,86~ 2007
5 | LIMP
(6,69-) 2016 **4,34-
5,13- 1993 3 4,58- 1994
3 LER
6,17 2006 4,14
5,96~ 2007 8 4,70~ 2007
6 LG
(6,18 1991 **4,34-
4,74~ 2009 8 4,99- 2012
7 | LWR
6,31 2014 4,84
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BT Za BT Zt BT ADF Adalaal)

1997 | -50.38| 1997 | -8.24*** | 1998 | -7.32*** M2/Level shift

1997 | -49.01| 1997 | -7.77*** | 1998 | -7.10*** M3/Level shift

with trend

1998 | -53.53| 1998| -8.67*** | 2000 | -6.61*** | M4/Regime shift
(A1) skadt Ao slaze¥l I sl 0 : pbaal)

-5 65.44- 59.40- » Zal Js e 6.41-55.83-55.56- . (Zty) ADF 1 %5 241 3l
D055y rie JalSS 350y ) pie M (1996 ¢ Gregory and Hansen . 1J5adh) Ul Je (78.52

P Sl b B Y dlyb B pus5—6
¢ OLSuyk, zld Gregory and HansenGHY dpell LS w¥sle i ¢
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(Al (pUadl ) d sy syl
Model04: Regime shift(pladl )

LINF =uy +u,Dum + a;LIMP + a;;DumLIMP + a,LER + a,,DumLER
+ a3LG + azzDumLG + a,LWR + aguDumLWR + €,

052000 an L ot 1 =Dum g 25 06 20003 e @l JSA el w

Pl il s S ULy clged) L

LINF = -4.29 - 4.34*Dum - 3.17*LIMP - 0.53*LER + 83*LG
(-0.852910) (-0.047530)  (-2.329780)(-3.B0%) (2.015677)
+0.794*LWR + 7.96Dum*LIMP + 3.04Dum*LER

(4.188104) (2.245618) (0.8835
- 7.79Dum*LG - 0.98Dum*LWR
(-0.751214) (-2.504227)
F-statistic=5.28,  Adjusted?R0.49, D-W=1.468, () t-statistic
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.215526 Prob. F(2,29) 0.3112
Obs*R-squared 3.171167Prob. Chi-Square(2) 0.2048
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12
Series: Residuals
Sample 1980 2020
10 + Observations 41
8 Mean 1.01e-14
Median -0.053176
Maximum 1.276189
6 Minimum -1.786493
Std. Dev. 0.582037
4. Skewness -0.226150
Kurtosis 4.066798
2 S Jarque-Bera  2.293667
Probability 0.317641
0 N :
-2.0 -15 -1.0 -05 0.0 0.5 1.0 1.5
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.735874 Prob. F(9,31) 0.6734
Obs*R-squared 7.217351Prob. Chi-Square(9) 0.6145
Scaled explained SS6.326867 Prob. Chi-Square(9) 0.7068
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Ramsey RESET Test

Value Df Probability
t-statistic 0.198423 30 0.8441
F-statistic 0.039372 (1, 30) 0.8441
Likelihood ratio 0.053773 1 0.8166
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Lee Strazicich LM unit root test

Model: Break (C) Break (C)
Null hyphothesis : LPOIL has a unit root with break : LPOP has a unit root with break
Minimum test statistic (tau) -4.728892 -6.823901
Break point 2002 1993
Selected lag 8 5
Test critical values 1% level -4.90037p -4.667

5% level -4.33925 -4.098

10% level -4.059625 -3.815
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THE GREGORY-HANSEN
COINTEGRATION TEST
MODEL 3: Level Shift with
MODEL 2: Level Shift Trend MODEL 4: Regime Shift
ADF Procedure
t-stat -6.642121** -6.97639** -5.916194*
Lag 0.000000 0.000000 0.000000
Break 2004 2004 2006
Phillips Procedure
Za-stat -43.52561 -45.4089 -48.04697
Za-break 2004 2004 2004
Zt-stat -6.726738** -7.065264*** -7.520525***
Zt-break 2004 2004 2004
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Variable Coefficient  Std. Error t-Statistic Prob.
C -3.477799  1.928903 -1.802993  0.0811
@TREND>35-2 -2.098285 33.88677 -0.061920  0.951(
LINF -0.075322 0.021291 -3.537761  0.0013
LPOP 0.680715  0.117229 5.806703  0.000(
LRM2 -0.429070  0.072576 -5.911978  0.000(
LPOIL -0.416441  0.042990 -9.686837  0.000(
(@TREND>35-2)*LINF 0.113005 0.155450 0.726954  0.4727
(@TREND>35-2)*LPOP -0.983100 2.595807 -0.378726  0.7075
(@TREND>35-2)*LRM2 1.765497  1.822837 0.968544  0.3401
(@TREND>35-2)*LPOIL 0.514129 0.272412 1.887320  0.068f1
R-squared 0.935309 Mean dependent var 2.814953
Adjusted R-squared 0.916527 S.D. dependent var 0.366413
S.E. of regression 0.105863Akaike info criterion -1.445126
Sum squared resid 0.347415chwarz criterion -1.027181
Log likelihood 39.62508 Hannan-Quinn criter. -1.292933
F-statistic 49.79978 Durbin-Watson stat 1.625511
Prob(F-statistic) 0.000000
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.083070 Prob. F(2,29) 0.3519
Obs*R-squared 2.849623Prob. Chi-Square(2) 0.2406

Eviews)zl y Sl pos - izl

«(J-B=0.713) @slus L=Vl aad O pi5 amzdl <3S ((Bera 5 Jarque) b s L) v
Sy O (6f paddl azp 8 S n iy (Prob=0.699>0.05)9%5 .+ ;T Jue,
sl it a3

Vet 3505 S5 reral) qysd! :(4-3)03) JSC21

8
Series: Residuals
7 — Sample 1980 2020
Observations 41
0 _
Mean 1.39e-15
5 — Median -0.000735
Maximum 0.227162
4 Minimum -0.192966
Std. Dev. 0.093195
3 Skewness 0.282651
Kurtosis 3.313078
2
Jarque-Bera  0.713373
14 Probability 0.699992
0 ' T ' ' T T
-0.2 -0.1 0.0 0.1 0.2
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Heteroskedasticity Test: ARCH

F-statistic 0.919705 Prob. F(1,38) 0.34386
Obs*R-squared 0.945233Prob. Chi-Square(1) 0.3309
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Ramsey RESET Test
Equation: EQO02
Specification: LCHO C (@ TREND>35-2) LINF LPOP LRM2
LPOIL

(@TREND>35-2)*LINF (@ TREND>35-2)*LPOP
(@TREND>35-2)

*LRM2 (@ TREND>35-2)*LPOIL
Omitted Variables: Squares of fitted values

Value df Probability
t-statistic 1.112300 30 0.2748
F-statistic 1.237211 (1, 30) 0.2748
Likelihood ratio 1.656919 1 0.1980
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THE GREGORY-HANSEN
COINTEGRATION TEST

MODEL 2: Level Shiftf MODEL 3: Level Shift with Trend MODEL 4: Regime Shif
ADF Procedure

t-stat -5.597879 -5.561499 -6.135319**

Lag 1.000000 1.000000 1.000000
Break 2012 2012 1998

Phillips Procedure

Za-stat -35.05768 -34.86679 -38.52327
Za-break 2005 2005 2004

Zt-stat -5.511986 -5.459127 -6.005893**
Zt-break 2005 2005 2004
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Variable Coefficient  Std. Error  t-Statistic Prob.
C 2.845445  2.945662 0.965978  0.3415
@TREND>35-2 10.48555 12.40021 0.845595  0.4043
LPOIL 1.353558  0.149662 9.044118  0.0000
LIMP -1.811743 0.242207 -7.480128  0.0000
LINF -0.150877 0.047744 -3.160111  0.0035
LOPEN 2.251532  0.664913 3.386207  0.0019
(@TREND>35-2)*LPOIL 2.360204 0.526994  4.478615  0.0001
(@TREND>35-2)*LIMP 1.485908 2.626196 0.565802  0.5756
(@TREND>35-2)*LINF 0.637353  0.428321 1.488028  0.1468
(@TREND>35-2)*LOPEN -8.389406 3.122353 -2.686886  0.0115
R-squared 0.933198 Mean dependent var 2.655104
Adjusted R-squared 0.913804S.D. dependent var 0.825212
S.E. of regression 0.242275Akaike info criterion 0.210736
Sum squared resid 1.819618&chwarz criterion 0.628681
Log likelihood 5.679904 Hannan-Quinn criter. 0.362929
F-statistic 48.11760 Durbin-Watson stat 1.687177
Prob(F-statistic) 0.000000
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.299394 Prob. F(2,29) 0.7435
Obs*R-squared 0.829436Prob. Chi-Square(2) 0.6605
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Series: Residuals
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Maximum 0.493012
8 - Minimum -0.679944
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Kurtosis 4.569102
4
Jarque-Bera  4.603314
2 Probability 0.100093
0 ' T

-d.6 ' -0.4 -0.2 0.0 0.2 0.4
Sl aes Oof ) i Pl <8 (Breusch-Pagan-Godfrey)) ool bld pas jlas) v
~sd ey (Prob=0.855>0.05) 05.. ;T Jle=ly (N*R-squared=4.74y-sL

WU e LIl Jaddly ¢ Bl ol ld Je et g pdal R s

159



Al @ e3ladY Ol O hge b TS Cledadl FY dld dulys 1) Jadl

Sle gl Ol 13 g pls il puds L) il ;(36—3)(.3) Jgud)

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0.451135 Prob. F(9,31) 0.8956
Obs*R-squared 4.748082Prob. Chi-Square(9) 0.8557
Scaled explained SS  4.84398%rob. Chi-Square(9) 0.8477
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(2020-1980)8 2t I3 el (b s3LaBY O))gdt g (0103 oekod)

<l giead) RPIB INF CHO RSB
1980 0.79 9.52 15.80 4.00
1981 3.00 14.65 15.40 3.71
1982 6.40 6.54 15.00 1.93
1983 5.40 5.97 14.30 214
1984 5.60 8.12 16.50 -1.76
1985 3.70 10.48 16.90 -3.16
1986 0.40 12.37 18.40 -10.32
1987 -0.70 744 20.10 -4.14
1988 -1.00 591 21.80 -7.10
1989 4.40 9.30 18.10 -9.87
1990 0.80 16.65 19.80 -1.49
1991 -1.20 25.89 20.30 5.52
1992 1.80 31.67 21.40 145
1993 -2.10 20.54 23.20 -1.36
1994 -0.90 29.05 24.40 -3.52
1995 3.80 29.78 28.10 -2.80
1996 4.10 18.68 28.00 5.82
1997 1.10 5.73 28.00 9.57
1998 5.10 4.95 28.00 0.06
1999 3.20 2.65 29.30 537
2000 3.80 0.34 29.50 21.28
2001 3.00 4.23 27.30 14.67
2002 5.60 1.42 25.70 9.87
2003 7.20 4.27 23.70 14.37
2004 4.30 3.96 17.70 1441
2005 5.90 1.38 15.30 23.13
2006 1.70 231 12.50 26.89
2007 3.40 3.68 13.80 22.20
2008 2.40 4.86 11.30 19.26
2009 1.60 5.74 10.20 -0.58
2010 3.60 3.91 10.00 7.02
2011 2.90 4.52 10.00 10.10
2012 3.40 8.89 11.00 8.38
2013 2.80 3.25 9.80 2.81
2014 3.80 2.92 10.60 -1.44
2015 3.70 4.78 11.20 -13.35
2016 3.20 6.40 10.50 -14.18
2017 1.30 5.59 11.70 -10.06
2018 1.20 4.27 11.70 -6.32
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2019

0.80

1.95

11.40

-6.44

2020

-5.50

242

12.83

-11.05
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(2020-1980)iwt 1 83 I doyylbslll danally @lsdonsg s3LaBY) 011 i piga: (0203 3oeked)

<lswdl | LRPIB| LINF |LCHO| LRSB | LG |LOPEN|LRM2|LIMP| LER | LWR |LPOP|LPOIL
1980 | 1.9155|2.2534 | 2.76 |2.94444|8.682 | 4.411 | 8.245|7.753|1.345| 3.176 | 16.75 | 3.5835
1981 | 2.1972 | 2.6844 | 2.734412.92906 | 8.775 | 4.451 | 8.266 | 7.904 | 1.463 | 2.717 | 16.78 | 3.5322
1982 | 2.5177 | 1.8779| 2.7081 | 2.82909 | 8.785 | 4.434 | 8.48 |7.887|1.524| 2.826 | 16.81 | 3.4563
1983 | 2.4336 | 1.7867 | 2.6603 | 2.84141| 8.837 | 4.442 | 8.599 | 7.947|1.567 | 2.728 | 16.84 | 3.4045
1984 | 2.451 | 2.0943|2.8034 |2.58324|8.879 | 4.429 | 8.678 |7.972|1.605| 1.831 | 16.88 | 3.3358
1985 | 2.2721 | 2.3495| 2.8273 |2.47148|8.931 | 4.432 | 8.769 | 8.027 | 1.615| 2.236 | 16.91 | 3.3142
1986 | 1.8563 | 2.5153 | 2.9124 | 1.5433 | 8.845| 4.325 | 8.76 |7.779|1.548 | 2.81 | 16.95|2.5649
1987 | 1.6677 | 2.0069 | 3.0007 | 2.38509| 8.691 | 4.259 | 8.802 | 7.441|1.579| 1.55 |16.98|2.8736
1988 | 1.6094 | 1.7766 | 3.0819 | 2.06686 | 8.678 | 4.282 | 8.843 |7.474|1.777| 2.235| 17 |2.6532
1989 | 2.3418 | 2.23 |2.8959|1.63511|8.739| 4.339 | 8.745 |7.629|2.029| 2.371 | 17.03 | 2.8507
1990 | 1.9169 | 2.8124| 2.9857 | 2.60343 | 8.689 | 4.324 | 8.589 | 7.526|2.193 | 2.905 | 17.05 | 3.1046
1991 | 1.5686 | 3.2539 | 3.0106 | 3.0214 | 8.614 | 4.277 | 8.347 | 7.329|2.916| 3.735 | 17.08 | 2.9232
1992 | 2.0541 | 3.4554 | 3.0634 | 2.80033 | 8.62 4.3 8.421 |7.374|3.084 | 3.514 | 17.1 |2.9967
1993 | 1.361 |3.0224|3.1442|2.61301|8.582 | 4.289 | 8.364 | 7.305|3.151| 3.039 | 17.12 | 2.8792
1994 |1.6292 | 3.369 |3.1946 | 2.44061|8.613 | 4.287 | 8.255 |7.364 | 3.557 | 2.633 | 17.15|2.7912
1995 | 2.2824 | 3.3938 | 3.3358 | 2.50144 | 8.624| 4.3 8.094 | 7.384|3.864 | 3.046 | 17.16 | 2.8679
1996 | 2.3125|2.9275|3.3322|3.03591| 8.581 | 4.283 | 8.015 |7.241|4.003 | 2.852 | 17.18 | 3.0773
1997 | 1.9601 | 1.7457 | 3.3322 |3.20153 | 8.541 | 4.326 | 8.115 |7.265|4.055| 2.106 | 17.2 | 2.9699
1998 | 2.4069 | 1.5994 | 3.3322|2.71204| 8.631 | 4.304 | 8.326 | 7.335|4.073 | 2.307 | 17.21 | 2.5603
1999 | 2.2192 | 0.9746 | 3.3776 |3.01406 | 8.63 | 4.322 | 8.353 | 7.352|4.198 | 1.897 | 17.23 | 2.8854
2000 | 2.2824 | 1.0788 | 3.3844 |3.59127 | 8.651 | 4.349 | 8.281 | 7.425|4.321| 1.476 | 17.24 | 3.3499
2001 | 2.1972 | 1.4422 | 3.3069 | 3.39014 | 8.76 | 4.322 | 8.718 | 7.528 | 4.347| 2.274 | 17.26 | 3.2129
2002 | 2.451 | 0.3507 | 3.2465 | 3.21366 | 8.874 | 4.347 | 8.871 |7.731|4.378| 2.088 | 17.27 | 3.2284
2003 | 2.5802 | 1.4516 | 3.1655 |3.37997 | 8.926| 4.351 | 8.942 |7.779 | 4.349| 2.138 | 17.28 | 3.3683
2004 | 2.3321|1.3762 | 2.8736 |3.38133|9.003 | 4.361 | 8.926 | 7.895|4.277| 2.514 | 17.3 | 3.6548
2005 | 2.4765|0.3221 | 2.7279| 3.641 |9.063| 4.361 | 8.887 | 7.956 |4.294| 1.899 | 17.31 | 4.0008
2006 |2.0412 | 0.8372 | 2.5257 |3.73505|9.107 | 4.321 | 8.966 |7.941|4.286| 2.301 | 17.33 | 4.1874
2007 | 2.2407 | 1.3029 | 2.6247 |3.61631|9.199| 4.312 | 9.112 | 8.054 | 4.238 | 2.694 | 17.34 | 4.3168
2008 |2.1282 | 1.581 |2.4248 |3.53398|9.299| 4.314 | 9.118 | 8.199|4.168 | 3.186 | 17.36 | 4.6049
2009 | 2.0281 | 1.7475 | 2.3224 | 2.66862 | 9.422 | 4.275 | 9.283 | 8.321 | 4.286| 2.34 | 17.38|4.1312
2010 | 2.2618 | 1.3635 | 2.3026 | 3.09195|9.482 | 4.251 | 9.261 | 8.364 | 4.309| 3.161 | 17.4 | 4.3839
2011 | 2.1861 | 1.5085 | 2.3026 | 3.22287 | 9.512 | 4.182 | 9.275 |8.308 | 4.29 | 3.429 | 17.41 | 4.7269
2012 | 2.2407 | 2.1849 | 2.3979 | 3.15188 | 9.606 | 4.181 | 9.307 | 8.439|4.351| 2.531 | 17.43 | 4.7099
2013 | 2.1748 |1.1787 | 2.2824 | 2.87976| 9.66 | 4.164 | 9.389 |8.532 |4.374| 0.859 | 17.45 | 4.6964
2014 | 2.2824 | 1.0716 | 2.3609 | 2.60712 | 9.694 | 4.166 | 9.526 |8.613 | 4.389| 1.811 | 17.47 | 4.6075
2015 | 2.2721 | 1.5644 | 2.4159 | 0.50078 | 9.725| 4.166 | 9.596 |8.679 |4.612| 1.717 | 17.49 | 3.9714
2016 |2.2192 | 1.8563 | 2.3514 | -0.1985 | 9.746 | 4.154 | 9.589 | 8.651|4.695| 2.042 | 17.51 | 3.8067
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2017 |1.9879 | 1.721 | 2.4596 |1.59737|9.777 | 4.073 | 9.607 | 8.577 | 4.709| 0.904 | 17.53 | 3.9899
2018 | 1.9741 | 1.4516 | 2.4596 | 2.16102 | 9.801 | 4.024 | 9.644 | 8.541|4.759| 0.221 | 17.55 | 4.2665
2019 | 1.9169 | 0.6678 | 2.4336 | 2.1471 | 9.82 | 3.949 | 9.646 | 8.469 | 4.782| 2.001 | 17.57 | 4.1657
2020 | 0.6931 | 0.8838 | 2.5518 | 1.37372|9.741| 3.84 | 9.763 | 8.25 | 4.842| 1.687 | 17.59 | 3.7393

@sladY) Oylgdt o iged (PP) s (ADF) s JS aliseanly Gyl izl dnlys (0303, goukod!

Null Hypothesis: LRPIB has a unit root : D(LRPIB) has a unit root
Exogenous: None - None
Lag Length: O (Automatic - based on SIC, maxlag=9) :0
t-Statistic Prob.* t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -0.975251 0.2893 -4.522093 0.0000
Test critical
values: 1% level -2.624057 -2.625606

5% level -1.949319 -1.949609

10% level -1.611711 -1.611593

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LRPIB has a unit root : D(LRPIB) has a unit root
Exogenous: None : None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel 12
Adj. t-Stat Prob.* Adj. t-Stat Prob.*

Phillips-Perron test statistic -0.940849 0.3032 -4,290922 0.0001
Test critical
values: 1% level -2.624057 -2.625606

5% level -1.949319 -1.949609

10% level -1.611711 -1.611593

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LINF has a unit root :D(LINF) has aunit root
Exogenous. Constant : None
Lag Length: O (Automatic - based on SIC, maxlag=9) :0
t-Statistic Prob.* t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -2.630429 0.0954 | -8.857404 0.0000
Test critical values: 1% level -3.605593 -2.625606

5% level -2.936942 -1.949609

10% level -2.606857 -1.611593

*MacKinnon (1996) one-sided p-values.
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............................................................................................. g
Null Hypothesis: LINF has a unit root : D(LINF) has a unit root
Exogenous: Constant : None
Bandwidth: 3 (Newey-West automatic) using Bartlett kernel 01

Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -2.610454 0.0993 -8.871804 0.0000
Test critical
values: 1% level -3.605593 -2.625606
5% level -2.936942 -1.949609
10% level -2.606857 -1.611593

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LCHO has a unit root
Exogenous: Constant, Linear Trend

: D(LCHO) has a unit root
- None

Lag Length: 3 (Automatic - based on SIC, maxlag=9) 01
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.723093 0.2337 -2.782947 0.0067
Test critical
values: 1% level -4.226815 -2.627238
5% level -3.536601 -1.949856
10% level -3.20032 -1.611469

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LCHO has a unit root
Exogenous: None

: D(LCHO) has a unit root
: None

Bandwidth: 4 (Newey-West automatic) using Bartlett kernel 14
Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -0.372669 0.5439 -5.483707 0.0000
Test critical
values: 1% level -2.624057 -2.625606
5% level -1.949319 -1.949609
10% level -1.611711 -1.611593

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LRSB has a unit root
Exogenous: Constant

: D(LRSB) has a unit root
- None

Lag Length: O (Automatic - based on SIC, maxlag=9) 01
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.187857 0.2136 -6.076995 0.0000
Test critical
values: 1% level -3.605593 -2.627238
5% level -2.936942 -1.949856
10% level -2.606857 -1.611469

*MacKinnon (1996) one-sided p-values.
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............................................................................................. g
Null Hypothesis: LRSB has a unit root : D(LRSB) has a unit root
Exogenous: Constant : None
Bandwidth: 5 (Newey-West automatic) using Bartlett kernel : 38

Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -2.102182 0.2449 -7.048985 0.0000
Test critical
values: 1% level -3.605593 -2.625606
5% level -2.936942 -1.949609
10% level -2.606857 -1.611593

*MacKinnon (1996) one-sided p-values.

@3Byl Oyl Ol asel (Lee Strazicich LM)) JSKgt glai) jlast mits (0443 gouked!

Lee Strazicich LM unit root test

Model: Break (C)

Null hyphothesis : LRPIB has a unit root with break

Minimum test statistic (tau) -5.032077 -5.483158

Break point 2008 1991 2015

Selectedlag 8 1

Test critical values 1% level -4.900375 -6.821
5% level -4.33925 -5.917
10% level -4.059625 -5.541

Lee Strazicich LM unit root test

Model: Break (C)

Null hyphothesis : LINF has a unit root with break

Minimum test statistic (tau) -4.490839 -5.497173

Break point 2002 1990 2000

Selectedlag 7 6

Test critical values 1% level -4.900375 -6.75
5% level -4.33925 -6.108
10% level -4.059625 -5.779

Lee Strazicich LM unit root test

Model: Break (C)

Null hyphothesis : LCHO has a unit root with break

Minimum test statistic (tau) -5.275775 -6.159728

Break point 2002 1992 2002

Selectedlag 8 8

Test critical values 1% level -4.900375 -7.196
5% level -4.33925 -6.312
10% level -4.059625 -5.893
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Lee Strazicich LM unit root test

Model: Break (C)

Null hyphothesis : LRSB has a unit root with break

Minimum test statistic (tau) -4.95489 -5.234345

Break point 2006 1992 2007

Selectedlag 1 1

Test critical values 1% level -4.911875 -7.004
5% level -4.349125 -6.185
10% level -4.07175 -5.828

@stadY) gl Sisumad (PP) g (ADF) e (S alusealy dyyl deat) dulys 1(05)03) ekl
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Null Hypothesis: LG has a unit root : D(LG) has a unit root
Exogenous. Constant, Linear Trend : None
Lag Length: 3 (Automatic - based on SIC, maxlag=9) 10
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.675541 0.2519 -3.375473 0.0013
Test critical values: 1% level -4.226815 -2.625606
5% level -3.536601 -1.949609
10% level -3.20032 -1.611593

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LG has a unit root

: D(LG) has a unit root

Exogenous: None - None
Bandwidth: 4 (Newey-West automatic) using Bartlett kernel 01
Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic 1.840388 0.9826 -3.406575 0.0012
Test critical values: 1% level -2.624057 -2.625606
5% level -1.949319 -1.949609
10% level -1.611711 -1.611593

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LRM2 has a unit root

: D(LRM2) has a unit root

Exogenous: None - None
Lag Length: O (Automatic - based on SIC, maxlag=9) 10
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2.010972 0.988 -4.259882 0.0001
Test critical values: 1% level -2.624057 -2.625606
5% level -1.949319 -1.949609
10% level -1.611711 -1.611593

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: LRM2 has a unit root : D(LRM2) has a unit root
Exogenous: None - None
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel 01
Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic 1.691005 0.9761 -4.250758 0.0001
Test critical values: 1% level -2.624057 -2.625606
5% level -1.949319 -1.949609
10% level -1.611711 -1.611593
*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LOPEN has a unit root : D(LOPEN) has a unit root
Exogenous: Constant : Constant
Lag Length: O (Automatic - based on SIC, maxlag=9) 10
t-Statistic Prob.* t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2.347197 0.9999 -4.241408 0.0018
Test critical values: 1% level -3.605593 -3.610453
5% level -2.936942 -2.938987
10% level -2.606857 -2.607932

*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LOPEN has a unit root : D(LOPEN) has a unit root
Exogenous: Constant : Constant
Bandwidth: 2 (Newey-West automatic) using Bartlett kernel 01

Adj. t-Stat Prob.* Adj. t-Stat Prob.*

Phillips-Perron test statistic 2.12848 0.9999 -4.250991 0.0018
Test critical values: 1% level -3.605593 -3.610453
5% level -2.936942 -2.938987
10% level -2.606857 -2.607932

*MacKinnon (1996) one-sided p-values.

@3LadY) sedl Sisuoed (Lee Strazicich LMy JSieh gl jlest gbits :(06)03) gkl
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Lee Strazicich LM unit root test
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Model: Break (C) Break (C)
Null hyphothesis: LG has a unit root with break : LG has a unit root with break
Minimum test statistic (tau) -4.709846 -5.960447
Break point 2007 1991 2007
Selectedlag 6 8
Test critical values 1% level -4.90725 -7.004
5% level -4.3455 -6.185
10% level -4.06775 -5.828




Lee Strazicich LM unit root test
Model: Break (C) Break (C)
Null hyphothesis : LRM2 has a unit root with break : LRM2 has a unit root with break
Minimum test statistic (tau) -4.572456 -5.991873
Break point 2005 2001 2006
Selectedlag 5 6
Test critical values 1% level -4.084 -6.863
5% level -3.487 -6.268
10% level -3.185 -5.956
Lee Strazicich LM unit root test
Model: Break (C) Break (C)
Null hyphothesis : LOPEN has a unit root with break : LOPEN has a unit root with break
Minimum test statistic (tau) -4.422365 -5.516441
Break point 2015 1991 2006
Selectedlag 8 8
Test critical values 1% level -4.75275 -6.932
5% level -4.18225 -6.175
10% level -3.89025 -5.825

$3LadY! sodt YU (GREGORY -HANSEN)S it JalSh a1 (0703 goekall

THE GREGORY-HANSEN COINTEGRATION TEST

MODEL 3: Level Shift with
MODEL 2: Level Shift Trend MODEL 4: Regime Shift
ADF Procedure ADF Procedure ADF Procedure
t-stat -5.150648 t-stat -6.243619 t-stat -6.577799
Lag 0.000000 Lag 0.000000 Lag 0.000000
Break 1984 Break 2010 Break 2011
Phillips Procedure Phillips Procedure Phillips Procedure
Za-stat -42.45062 Za-stat -47.86695 Za-stat -42.03004
Za-break 1994 Za-break 2010 Za-break 2006
Zt-stat -5.216264 Zt-stat -6.305421 Zt-stat -6.666661
Zt-break 1984 Zt-break 2010 Zt-break 2011
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Dependent Variable: LRPIB
Method: Least Squares
Date: 09/01/23 Time: 08:52
Sample: 1980 2020
Included observations: 41
Variable Coefficient ~ Std. Error t-Statigtic Prob.
C -25.15911  4.443321 -5.662232 0.0000
@TREND 0.026963 0.011154 2417235 0.0212
LG 0.707137 0.475074 1.488477 0.1458
LINF 0.025841 0.075272 0.343305 0.7335
LOPEN 5.576058 0.902255 6.180135 0.0000
LRM2 -0.412555  0.362237 -1.138910 0.2627
@TREND>35-2 0.305196 0.258284 1.181630 0.2456
R-squared 0.625707 Meandependent var 2.062291
Adjusted R-squared 0.559655 S.D. dependent var 0.521596
S.E. of regression 0.346123 Akaike info criterion 0.870206
Sumsquaredresid 4.073237 Schwarz criterion 1.162768
Log likelihood -10.83923 Hannan-Quinn criter. 0.976741
F-statistic 9.472991 Durbin-Watson stat 1.652577
Prob(F-statistic) 0.000004
(hgised —<

Dependent Variable: LRPIB
Method: Least Squares
Date: 07/18/23 Time: 12:25
Sample: 1980 2020

Included observations: 41

Variable Coefficient  Std. Error t-Statistic Prob.
C -10.22628 3.675744 -2.782097 0.0091
@TREND>35-2 -148.4360 89.39427 -1.660464 0.1069
LG 0.741149 0.284465 2.605411 0.0140
LINF -0.105673 0.045277 -2.333908 0.0263
LOPEN 2.106565 0.650791 3.236931 0.0029
LRM2 -0.361113 0.237785 -1.518654 0.1390
(@TREND>35-2)*LG 13.85715 2.979499 4.650831 0.0001
(@TREND>35-2)*LINF -0.513771 0.453904 -1.131895 0.2664

(@TREND>35-2)*LOPEN 7.784686 4.301511 1.809756 0.0800
(@TREND>35-2)*LRM2 -1.857335 5.534872 -0.335570 0.7395

R-squared 0.850949 Meandependent var 2.062291
Adjusted R-squared 0.807676 S.D. dependent var 0.521596
S.E. of regression 0.228745 Akaikeinfo criterion 0.095801
Sumsquaredresid 1.622050 Schwarz criterion 0.513745
Log likelihood 8.036087 Hannan-Quinn criter. 0.247993
F-statistic 19.66466 Durbin-Watson stat 1.857814
Prob(F-statistic) 0.000000
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LIMP : D(LIMP)
NullHypothesis: has a unit root has a unit root
Exogenous: . Constant - None
LagL ength: :5 10
AugmentedDickey-Fuller t-Statistic ~ Prob.* | t-Statistic ~ Prob.*
test statistic -2.018464 0.2779 | -4.151591  0.0001
Test critical values: 1% level -3.6329 -2.625606
5% level | -2.948404 -1.949609
10% level | -2.612874 -1.611593
Null Hypothesi: LIMP has a unit root : D(LIMP) has a unit root
Exogenous: None : None
Bandwidth:2 01
(Newey-West automatic) using Bartlett kernel
Adj.t-Stat  Prob.* | Adj.t-Stat Prob.*
Phillips-Perron test statistic 0.521523  0.8242 | -4.228183 0.0001
Test critical
values: 1% level -2.624057 -2.625606
5% level -1.949319 -1.949609
10% level -1.611711 -1.611593
: LER has a unit : D(LWR) has a unit
NullHypothesis: root :D(LER) hasaunitroot | : LWR hasaunit root root
Exogenous: Constant : Constant : Constant, Linear Trend : None
LagL ength: :0 :0 :0 :0
AugmentedDickey- t-

Fuller Statistic  Prob.* | t-Statistic Prob.* t-Statistic Prob.* t-Statistic ~ Prob.*
test statistic -1.8077 0.3716 | -4.089404 0.0028 -3.1403 0.1112 -8.756734  0.0000
Test critical 1%

values: level | -3.60559 -3.610453 -4.205 -2.625606
5%

level | -2.93694 -2.938987 -3.5266 -1.949609
10%

level | -2.60686 -2.607932 -3.1946 -1.611593

*MacKinnon (1996) one-sided p-values.
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: D(LER) has aunit :D(LWR) hasa
Null Hypothesis: LER has a unit root root : LWR has a unit root unit root
:Constant,Linear
Exogenous: Constant : Constant Trend : None
Bandwidth: 4 4 4 01
(Newey-West automatic) using Bartlett kernel
Adj. t- Adj. t-
Stat Prob.* | Adj.t-Stat Prob.* Adj. t-Stat Prob.* Stat Prob.*
Phillips-Perron test statistic | -1.52136  0.5127 | -4.26259 0.0017 -3.5742 0.045 | -8.86062 0.0000
Test critical
values: 1% level | -3.60559 -3.61045 -4.205 -2.62561
5% level | -2.93694 -2.93899 -3.52661 -1.94961
10% level | -2.60686 -2.60793 -3.19461 -1.61159

*MacKinnon (1996) one-sided p-values.
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Lee Strazicich LM unit root test

Model: Break (C),

Null hyphothesis : LIMP has a unit root with break
Minimum test statistic (tau) -4.869592 -6.447576
Break point 2007 1999 2016
Selectedlag 5 5
Test critical values 1% level -4.90725 -6.691
5% level -4.3455 -6.152
10% level -4.06775 -5.798

Lee Strazicich LM unit root test

Model: Break (C),

Null hyphothesis: LER has a unit Null hyphothesis: LWR has a
root with break unit root with break
Minimum test statistic (tau) -4.587979 -5.137868 -4.992678 -4.476873
Break point 1994 1993 2006 2012 20092014
Selectedlag 3 3 7 8

Test critical values 1% level -4.712125 -6.932 -4.843125 -7.196

5% level -4.140375 -6.175 -4.278 -6.312

10% level -3.850875 -5.825 -3.991125 -5.893
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THE GREGORY-HANSEN COINTEGRATION TEST

MODEL 2: Level Shift MODEL 3: Level Shift with Trend MODEL 4: Regime Shift
ADF Procedure

t-stat -7.328031 -7.105676 -6.612371

Lag 0.000000 0.000000 0.000000
Break 1998 1998 2000

Phillips Procedure

Zastat -50.38737 -49.01924 -53.53965
Zabreak 1997 1997 1998

Zt-stat -8.246587 -7.777199 -8.671744
Zt-break 1997 1997 1998

(GREGORY-HANSEN)z3W o bigludadl o @il D13 Slodas pus 1(12)03 ol

Prob(F-statistic)

0.000236

2 ziged!
Dependent Variable: LINF
Method: Least Squares
Date: 08/15/23 Time: 18:53
Sample: 1980 2020
Included observations: 41
Variable Coefficient Std. Error t-Statistic Prob.
C -2.177608 4.958600 -0.439158 0.6632
LIMP -2.794805 1.186460 -2.355583 0.0242
LER -0.508553 0.153693 -3.308889 0.0022
LG 2.925946 1.503692 1.945841 0.0597
LWR 0.542942 0.150023 3.619046 0.0009
@TREND>35-2 0.684319 0.497922 1.374350 0.1781
R-squared 0.480155 Meandependent var 1.778388
IAdjusted R-squared 0.405892 S.D. dependent var 0.926663
S.E. of regression 0.714257 Akaikeinfo criterion 2.299311
Sumsguaredresid 17.85571 Schwarz criterion 2.550078
Log likelihood -41.13588 Hannan-Quinn criter. 2.390626
F-statistic 6.465563 Durbin-Watson stat 1.566312
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Dependent Variable: LINF
Method: Least Squares
Date: 08/15/23 Time: 18:54
Sample: 1980 2020
Included observations: 41
Variable Coefficient Std. Error t-Statistic Prob.
C -42.00193 16.47755 -2.549040 0.0155
@TREND -0.276545 0.109835 -2.517823 0.0167
LIMP -5.772006 1.618503 -3.566263 0.0011
LER 0.950680 0.596981 1.592479 0.1205
LG 9.981281 3.132713 3.186146 0.0031
LWR 0.512609 0.140261 3.654683 0.0009
@TREND>35-2 0.515679 0.468611 1.100441 0.2789
R-squared 0.561850 M eandependent var 1.778388
IAdjusted R-squared 0.484530 S.D. dependent var 0.926663
S.E. of regression 0.665309 Akaikeinfo criterion 2177123
Sumsguaredresid 15.04964 Schwarz criterion 2.469684
Log likelihood -37.63101 Hannan-Quinn criter. 2.283657
F-statistic 7.266504  Durbin-Watson stat 1.640077
Prob(F-statistic) 0.000048
(hised!
Dependent Variable: LINF
Method: Least Squares
Date: 08/15/23 Time: 18:56
Sample: 1980 2020
Included observations: 41
\Variable Coefficient  Std. Error t-Statistic Prob.
C -4.292124 5.032333 -0.852910 0.4003
@TREND>35-2 -4.341071 91.33318 -0.047530 0.9624
LIMP -3.172726 1.361814 -2.329780 0.0265
LER -0.529912 0.160426 -3.303149 0.0024
LG 3.430067 1.701695 2.015677 0.0526
LWR 0.794008 0.189586 4.188104 0.0002
(@TREND>35-2)*LIMP  7.966818 3.547717 2.245618 0.0320
(@TREND>35-2)*LER 3.040689 3.765403 0.807533 0.4255
(@TREND>35-2)*LG -7.793603 10.37467 -0.751214 0.4582
(@TREND>35-2)*LWR  -0.980418 0.391505 -2.504227 0.0177
R-squared 0.605490 M eandependent var 1.778388
IAdjusted R-squared 0.490955 S.D. dependent var 0.926663
S.E. of regression 0.661150 Akaike info criterion 2.218547
Sumsguaredresid 13.55069 Schwarz criterion 2.636492
Log likelihood -35.48022 Hannan-Quinn criter. 2.370740
F-statistic 5.286501 Durbin-Watson stat 1.468784
Prob(F-statistic) 0.000220
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NullHypothesis: : LPOP has a unit root : D(LPOP) has aunit root | : D(LPOP,2) has a unit root
Exogenous: : Constant, LinearTrend : Constant, LinearTrend : None
LagLength: 1 7 :0
AugmentedDickey-Fuller |  t-Statistic Prob.* t-Statistic Prob.* t-Statistic Prob.*
test statistic -8.075048 0.000 -4.280239 0.0098 -2.047808 0.0403
Test critical
values: 1%level | -4.211868 -4.273277 -2.627238
5%level | -3.529758 -3.557759 -1.949856
10%
level -3.196411 -3.212361 -1.611469
*MacKinnon (1996) one-sided p-values.

Null Hypothesis: LPOP has a unit root : D(LPOP) has a unit root : D(LPOP,2) has aunit root
Exogenous: Constant, LinearTrend : None : None
Bandwidth: 5 14 12
(Newey-West automatic) using Bartlett kernel
Adj.t-Stat  Prob.* Adj. t-Stat Prob.* Adj. t-Stat Prob.*
Phillips-Perron test statistic -3.53754  0.0488 -1.7819 0.0712 -2.012841 0.0436
Test critical values: 1% level -4.205 -2.6256 -2.627238
5% level -3.52661 -1.9496 -1.949856
10% level  -3.19461 -1.6116 -1.611469
*MacKinnon (1996) one-sided p-values.
NullHypothesis: : LPOIL hasaunitroot | : D(LPOIL) has aunit root
Exogenous: : None : None
LaglL ength: :0 :0
AugmentedDickey-Fuller t-Statistic Prob.* t-Statistic Prob.*
test statistic -0.144501 0.6276 -6.078706 0000.
Test critical values: 1% level -2.624057 -2.625606
5% level -1.949319 -1.949609
10% level -1.611711 -1.611593
*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: LPOIL has a unit root : D(LPOIL) has a unit root
Exogenous: None : None
Bandwidth: 3 03
(Newey-West automatic) using Bartlett kernel

Adj. t-Stat | Prob.* Adj. t-Stat Prob.*

Phillips-Perron test statistic -0.11713 | 0.6372 -6.068923 0.000
Test critical values: 1% level -2.62406 -2.625606
5% level | -1.94932 -1.949609
10%level | -1.61171 -1.611593

*MacKinnon (1996) one-sided p-values.
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Dependent Variable: LCHO
Method: Least Squares
Date: 08/29/23 Time: 12:14
Sample: 1980 2020
Included observations: 41
Variable Coefficient Std. Error t-Statistic Prob.
C -24.56409 20.16852 -1.217942 0.2316
@TREND -0.029115 0.027096 -1.074495 0.2902
LINF -0.087130 0.022831 -3.816323 0.0005
LPOP 1.923051 1.180481 1.629040 0.1125
LRM2 -0.430210 0.074077 -5.807592 0.0000
LPOIL -0.332349 0.070645 -4.704519 0.0000
@TREND>35-2 -0.028427 0.083445 -0.340668 0.7354
R-squared 0.928624 Meandependent var 2.814953
IAdjusted R-squared 0.916028 S.D. dependent var 0.366413
S.E. of regression 0.106179 Akaikeinfo criterion -1.493130
Sumsguaredresid 0.383315 Schwarz criterion -1.200568
Log likelihood 37.60916 Hannan-Quinn criter. -1.386595
F-statistic 73.72474  Durbin-Watson stat 1.584894
Prob(F-statistic) 0.000000
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Dependent Variable: LCHO
Method: Least Squares
Date: 08/29/23 Time: 12:16
Sample: 1980 2020
Included observations: 41
Variable Coefficient Std. Error t-Statistic Prob.
C -2.989596 1.905208 -1.569170 0.1256
LINF -0.077383 0.020998 -3.685309 0.0008
LPOP 0.660832 0.116848 5.655488 0.0000
LRM2 -0.454271 0.070767 -6.419202 0.0000
LPOIL -0.394492 0.040657 -9.702886 0.0000
@TREND>35-2 -0.079591 0.068676 -1.158941 0.2543
R-squared 0.926200 Meandependent var 2.814953
IAdjusted R-squared 0.915657 S.D. dependent var 0.366413
S.E. of regression 0.106413 Akaikeinfo criterion -1.508517
Sumsguaredresid 0.396331 Schwarz criterion -1.257750
Log likelihood 36.92459 Hannan-Quinn criter. -1.417201
F-statistic 87.85089  Durbin-Watson stat 1.662262
Prob(F-statistic) 0.000000

Eviews)mbp Sl s : jinaa)

199



LN

: yeFcked!

D sl 3 @olasY) Gl e KAl ol T e jlel ) Glhest 3 anldl sde das
(3badYl gedislasVl awled) S Sl pe e gl e Bl st M e (2020-1980y354
Vgl Lad c2udl s Gy 2dSGh) lelai¥l M e WS4 Slidall s @9 (e gl Oljpg Al ooz
Ladoiinl LU L slasYl Ol ol 250 Je Lee and Straczich a4 wlbaal b 3 samg)l Lis ol)las
Oy WS Sladall dayy L (alasV) 05l Vol U,5 ly S22l LSl Gregory-Hansen Lz
alasl Slado o ol ($2LaBV) Ol Sdge (3 Rage BlSos s 25y U ) o) il claT (L
el oSy ((Johanseny Lol alascaly whpdl oy drie oSS Be 30y pds Ll (3302 Gy slozs)
Y alsb 38 e semy ] mldl ol @IS Slaall eVl g AL sl Gregory-Hansen |
Grasnid) Ol ¥l @bl ) (g L V) §nad BN sl oo Y L Bsu2y (g (3Ll Ol oldge o
) (3 Lede slaze¥1 S Gl bl ISTa) e 30l A 5LasBV) Ol Slsge o Vsls m3led

SJ’LJLA Jﬁ\gﬁ' cs.v\?j )v‘?. cw Slethd) “ngl..a:é\ U}\j" cw Sl 1de il SIS
Abstract :

The thesis aims to study the impact of structural shocks on indicators of
economic balance in Algeria from 1980 - 2020. The balance indicators studied are
economic policy objectives. economic growth, inflation, unemployment, and the
balance of payments. For instance, structural shocks are explained in the studied
economic model through Structural discontinuities. The current research was
conducted in three main stages. The first stage relied on applying unit root Lee and
Straczich tests to indicators of economic balance in the presence of structural
shocks. The second stage aimed to use the Gregory-Hansen co-integration test. The
final stage estimated the equilibrium equations before and after the structura
shocks. The results of the econometric analysis indicated critical structural changes
in the indicators of economic equilibrium, coinciding with specific socio-economic
and political shocks, as well as the lack of a typical integration relationship
between the variables using the Johansen test. Using the Gregory-Hansen test,
which considers structural shocks, the results indicated strong long-term
relationship between the indicators of Algerian economic balance and their
determinants. Also, the result does not support the short-term relationship.
Diagnostic tests of the models of the equations of economic equilibrium indicators
showed that the econometric models are acceptable.

Keywords: structural shocks, economic equilibrium, structural breaks, unit

root, co—integration.



