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Abstract

The study examined measuring determinants of stagflation phenomenon in Sudanese
Economy 1980 — 2015 by Using Auto Regressive Distributed Lags Model (ARDL)
.The problem of the study is to identify the determinants of stagflation phenomenon in
sudanese economy ( liberalization economic policy , Secession of Southern Sudan ,
Government expenditure , Money supply , Budget deficit and GDP) The hypotheses
indicated statistical significant positive relationship between the stagflation and each
of mony supply , budget deficit , government expenditure , liberalization economic
policy and Secession of Southern Sudan in the short and long - run . also There was a
statistical significant inverse relationship between the stagflation and GDP in the
short and long - run . The study used various methods including deduction
induction , descriptive analytical and econometrics approach . The results showed
appositive relationship between the stagflation and mony supply , budget deficit ,
liberalization economic policy inthe short and long -run and inverse relationship
between the stagflation and GDP in the short and long — run . There was positive
relationship between the stagflation and government expenditure in the long - run and
an inverse relationship between them in the short — run . The study recommended
that it was necessar to set out acomprehensive economic package to achieve economic
stability and stagflation remedy, so that it should be fully implemented without
segregated . It also recommended that to adopt monetary policy by decline the money
supply at 0.54% inthe long — run to realize stagflation cutat 10% in the long —
run as well as at 0.58% in the short -run to achieve 10% cut in the stagflation
in the short—run .
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Yt=pYt—1+et
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(5-2) & dsas

1 Al el aasl) s L) gt

Variable ADF test Critical Prob Level
Value 5%
Stag -8.452146 -2.951125 0.0000 1st
Ms 4.131146 -2.986225 0.0000 1st
GDP 5.565253 -2.960411 0.0000 Level
BF 5.568029 -2.960411 0.0000 Level
GV 3.991504 -2.963972 0.0000 Level
D1 -5.830952 -2.951125 0.0000 1st
D2 -5.830952 -2.951125 0.0000 1st

E- Views 10 zaliy alasiul Ealidl dlae) =2 jaall

e of i il dsm ppall 1 — S laal e aldie) 5 (5 - 2) o) saad) e ey

4l (GDP) dlaa¥) Asall zilill yaiag ¢(BF) &jlgall Jae jiia 5 ¢ (GV) asSall Gl
(i) Al e JelSie clpriall s o) iy e ¢ %5 Lpsiee AV (giise die Wlgiae b
Dpal Al ¢ (Stag) edmill Sl s ((MS) il Gase st o a5 L (1(0))
sangll Jda chlial shal sale) & A 5 Wlsiee 8 Sl e (D2) sl Jlail o(D1)
siman e AY) 3ol aay i) o3¢d S dpag) i il CulSs el 03] (5580 e
(1(1) ) oY) Aapall (g AlalSia (pe AlalSia ol pirial) o3¢) Agnalll Judladl o iny 1385 %5 4y5ins

Al Judldl g @bl dalsall Hlaal) aladiul ade Wl da g plieg odag

bl ) e Gl 138 i J¥) @A 5 (sl g Tadd Al cbatie b Aas Of Ly
s3a oS 1Y) e Gl iy ALY Chta) (e AD) i e ) ARDL gise
cihaial) oo W g Y o) iyl lein Jala o IV @ ) L il 8 Claiall

oS @El e
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—: Lufal) pigal pais 2-5

Jial zasall a2 Auhall Chsid L) i) &l e ddaje a3 L spn S
chriall Ja¥) dlgl Gligpe o Jpanll @llyy aplesll s 4 alaidV) o)
Clagyall Aipla aladiuly e S8 zisadll o s ool el e Tl Al
Alas gyrall Glagyall il =il 56 el i) 28y ol il aill) G V) oyl
ool & Ceds Al Al JSUall agay Jl B Leadls e alaeW) S o) Led € a0 )
. )

ARDL dipla ) ¢ salll 2y (gpnall Clayyall Aigyla alatiinly il il slagind 23 Gl e oliys
o Ll ARDL Ziph jae Ley ¢ (2001) Ohpmls dauslsy Layshs &3 g &aal) 3ykall saa) ag
C Jashall JaYs el JaV) e 8 A Y

ails dane Lagal s (Bounds test ) dlpdall  JalSall gaall Sl dagiay et Lo
gy Jidall Jal&ill ARDL 4usgia (Pesaran) mas ¢ (Pesaran 22001 ) osal 5 ohub
dcygall clady) )i z3liy ( Auto regressive Modle) (SN jlaaiV) il Led
Chsiadl a5 lad ol & Ay el AWl S dmgidl o2a 85 (Distributed Lag)

Sl saaly 3y ity 5 Adlal) Akl

—: leat] oo Wl (e danlly 6 &Y Jelsil) il e @il JalSall ARDL duagie Slidi

1(0) e LLEWN) (e (gsise o ST b ke pand o AlSal; ARDL dpmgie 5l cua /1
il e gl Gals ¢ 1(0) die sl il vie B bnea 08 of Bl Y ¢ I(1)
cslel Ay (1(2) Asl Al e dLelSie Aliidl)

0294 = ¢ G ¢ E-Views gl aladinly clibal) Jidat <l jlea ¢ 2l daaa a0 1
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Aliedll ol yaaial \@@tﬁ\ priall Aalall) A8Mall mast ARDL 4sgie PR (e :_Ja.mu Y '/2
oo JS il aaa aaas A8y o(Short run and Long run) dyshlly suill gadl b
Ll el e Al i)

~ais Al (Schwarz Bayesian Criteria) (SBC) 4sala e ARDL 4iagice aainl WS /3
. (Optimal Lag Length) dsie)ll caeUadyl e Jia¥) sl apaail

(ECM) (Error Correction Model) laall mauai dam asy ARDL zisar of WS /4

cith seY dam Chlaal o JIa Gupan sy il ) sasall (B zasall 558 uiis S

5 (Auto Correlation) 313l Lals VG daleial) JSLaall 43 e Jexi ARDL dsmgic of /5

CBpaie ye 5 58S il a5 ARDL zised i (e et ) bl old Sl
c el i lie o Ll (Sa 4l ARDL diagie 5l /6

(5-3) &b oo

(p2015 — 1980) gl Lai@¥) 4 edmill 381 s Cladas zigad padi il
Dependent Variable: LOG(STG)

Method: ARDL
Date: 10/14/18 Time: 16:20
Sample (adjusted): 1982 2015
Included observations: 34 after adjustments
Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)

Dynamic regressors (2 lags, automatic): LOG(MS) LOG(GV)
LOG(GDP)

LOG(BF) D1

Fixed regressors: C
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Number of models evalulated: 972
Selected Model: ARDL(1, 2,1, 2, 2, 2)

Note: final equation sample is larger than selection sample

Coefficien
Prob.* t-Statistic Std. Error t Variable

0.8535 0.187293 0.186702 0.034968 LOG(STG(-1))
0.1041 -1.711690 0.340380 -0.582625  LOG(MS)

0.1498 1.504681 0.561785 0.845307 LOG(MS(-1))
0.0601 2.006009 0.586707 1.176939 LOG(MS(-2))
0.1600 -1.465552 0.149314 -0.218828  LOG(GV)

0.0768 -1.877109 0.161328 -0.302830 LOG(GV(-1))
0.1563 1.479558 0.434769 0.643266  LOG(GDP)
0.0005 -4.215684 0.548257 -2.311280 LOG(GDP(-1))
0.1193 -1.635686 0.684260 -1.119234 LOG(GDP(-2))
0.0039 3.308642 0.330810 1.094533 LOG(BF)

0.4188 0.827417 0.402634 0.333146  LOG(BF(-1))

0.3947 0.871977 0.323035 0.281679 LOG(BF(-2))

0.0219 -2.508075 0.302316 -0.758230 D1
0.4616 -0.752278 0.341357 -0.256795 D1(-1)
0.1462 -1.518629 0.255508 -0.388021 D1(-2)
0.0012 3.851398 2.127479 8.193768 C

Mean dependent
3.816034 var0.952707 R-squared
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0.572163
-0.418849

0.299438

-0.173893

2.007121

Adjusted R-
S.D. dependent var0.913296 squared

Akaike info criterion0.168477 S.E. of regression
Schwarz criterion0.510920 Sum squared resid

Hannan-Quinn
criter.23.12044 Log likelihood

Durbin-Watson stat24.17357 F-statistic

0.000000  Prob(F-statistic)

*Note: p-values and any subsequent tests do not account for

model

selection.
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(5-4) & s>

AIC e e Dalae) Jishall Ja¥1 3 duhl) zhga i il

Variable | Coefficient Std. Error t—Statistic Prob.*
GDP -2.88824 0.898671 -3.21391 0.0048
GV 1.491786 0.417552 3.572695 0.0022
Ms 0.54056 0.186214 2.9029 0.0095
BF 1.771296 0.679387 2.6072 0.0178
D1 1.45389 0.328263 4.42903 0.0003
C 8.490669 1.886782 4.50008 0.0003

R-squared=0.95

Adjusted R-squared=0.91

F-statistic= 24.173

Prob(F-statistic)= 0.000

E-Views 10 zalin (e oolall dlae) =1 jaadll

—: dalaal)

EC = LOG(STG) - (1.4918*LOG(MS) -
0.5406*LOG(GV) -2.8882*LOG(GDP) +

1.7713*LOG(BF) -1.4539*D1 + 8.4907)

il il ey Jilad b s Ay Ul DA G z3selll Glaleal il e ol 2
ouldlly Ailaayls by dall) e ldedl Jslae agag (e XU
— g ala®Y) lamall 39 4l — :Yy)

iyl LY Al ge GG 3 pail) llas asn Sy o () (5-4) ) Jpaadl (e ey
A il e ey g Al
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OS5 Ladie ekl 3 sialla Fich a5 dunse dad a5 (8.490669) culy il (C) 4 *
tnall (g5l Al il parial) gren

WBDle dsay o Juig deill sday (-2.88824) caly Jaa¥) ol &bl e Jalee dod *
leay) Jaall bl 503 ol agley el 2 &0l JeaV) Jaall bl curil) o duke
- %(28.8) Ay pediaill 2 (lias) ) 535 Y%(10) Ay

ADle agay o Ju danse ed a5 (1.491786) caly osSall BN e Jelae 4o *
%10 Aoty casSal) 3V salyy 8 addes . el 2S5 Bl sais casSald) SNV (s Ay
- %(14.9) foniy ezl 3 30k e Jang

Lyb BDle d5ay Jo Jus Lase el 45 (0.54056) caly agiill mje e Jalae Aed ¥
Jexy %10 Gaiy 35850 ape 3oy Gl Aoy admil) 3ol Bals gaig 358l g sad Jane o
. %0(5.4) iy edzill 3l 3L e

Op Aaayh ADle apay e Auagd) dall oda Jui5 (1.771296) Aijlsall Jae aiie Jales dod *
sy o Jery %10 Aoy A3lsal) Jac 30y b adley el 00 5alls gy A3lsall ac
- %(17.7) dawiy edcaill 3 Sl

3sas e Jois Aanse dad a5 (1.45389) curly galiai@¥) jpaill dulus yiie Jalas dad *
ceedamil) 2l Bl gaiy gabaiBY] sl Al o Ayl A

Ry Aygina o i LS ¢ digine aaad o (gypa iia) Gasiall Jlaaiil ke dalae Cija o3
. 21980 (s 125 diejl) Aluludly 22011 (e fay Juad¥) oY Sl aays ¢ zdgaill & il

—: ilaa¥) jlmall Wy g igalll andi — @ L3
—2 §ydial) allaall 4ysina ()

DA asSall G Jaal! Jaall lil) )ikl cisiall auen (5- 3) Jsaall (e ey
Ragine (s Aflaa) AVS @l Cels (sabea@Y) i) Al ¢ dalal) A3lsal) Sae ¢ 3l
%5 (o il Cliall waend dyginall (ssinse ol il G %5
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—: gisalll 4ygina ()

DAY Adlaay) dells F ded DA Ge elld mamiyg 5% dsine (s5ie die JSS Al dgina gl
Lginal ssise o S8 a5 (0.000) dysine ssiuses (24.173) F a8 cialy Cua (F.Statistic)
zisalll o e Ju lee gl el Alfieall chrial o A0l @l of i 1385 (0.05)
a3l (Sar 5 e

—: Aalaall 34865 3352 —(g)

& (sl 35S ) ol il A el e % (91) A of Jamal) sl alea Jay
o ceasSall ) JleaV) el mlll) A cbsid) 8 chail) DA e b
leela) oSar byl o3 (o (%9) Lan (b il Al cdalall Ljlsall Sae il
czasalll 38gsasa o Ju Aagil) sdag dgaill b diame ) (Llsdal) (AY) dalsall )

Co-integration Test — : &l idall Jalsil) i)

Jsag g Ayl Judldl @lily 4 Co-integration <jisiadl JalSall gaba@yl sl o)
Cuay Uniquelasls Kise balay) 328 30 e galale gu dishll sl & s 0))5
OSai ol il elld (A il 1M ¢ AV ALl & el o) ) Lalaa)  cllal) gap
Gob e Gl maaaly died oy gds coail) PlA Ladiine clalailyy Gy el (e
OVl (Baaa olatly Loall Wagas ) colilally cliUAY) anlssy a8 3 Co-integration Lis)
A el A b Agliie clalaily e of 5508l clyuriall (Say Gamy Jyshall el 3

OIS OS5 Legin
—: Short run and Long run & idal) Jalsil) jLad)

ALl ailing sgaall & (Bounds Test) ARDL diagia aladinly o il Jalsil) Hlid) Galail

T I B

! Gujarati, D, N (2011), Econometrics by Examples the Mc Graw-Hill Companies, Inc, New York, USA.
296 ¢295 = ¢ (b ga e ¢ bl Qa3 @l lga ¢ 2 3k 22
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=1 J¥ shay)

ial e Uadll ol z 3500 8 hsial) ol AN 3,800 Bl oUaly) 558 ladl 8 iy
Aonlidl Ll clpdll aaas Sig caie e S sl aaie zisar aldiuly @l (VECM)

—i0e JS plaanuly

Final prediction Error (FPE;1969). ; lell sl Uak jlas —

Akaike (AIC;1973) SWS) Gilaslea jlma —

Schwarz (SC;1978) i)l s ilaslaa Hlza —

Hannan and Quinn(H-Q;1979) (p<s olia Glagles jliza -

codlel 3yaiall Aglianyl juleall (o dad J8Y Gllas Al AaDlal sl Laal Sy
— 1 S shay)

¢ D zisaill 3ty (OLS) grruall Clagyall diyyla dlaslsy VECM zigad i & Jidy
General to ) (=&l ) alall (e Jiiny A zagall Hlial) gl L Al zagaill paaily
2 Toelaa Aillhad) al) o5 jite IS ISV ol i o) 3 Jiay 53 5 (specific

— I p)aY)

Ol ddad g 3aalg 'é)jéan.xA_ I Ghuaial Algue O leleal S 186l A gixal bola) 4
- @lme g asi W Al Flidl slas)s Bounds Test

— bl say)

Aapall F Ay sanly 8558 slasal) Lmia gl il cSlbad Aysond) FAad Ajie 3 Jia
Ala ol glme e ays A F,laal (Y "hlag (pesaran) J8 (e dyswaalls skl (A saall)

leadd 8 Byfiee byl (< Cj Ui g 6_',})_}\ adl dad Hloal) 12 claal Gfaa fied
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(U'_a\).uu.d\ AT O

Apde JalSi asag ade Al Jinag) aell G i ) asll e B F dglas) ()6 Lavie /2
. (U’_ﬂ):uu.d\ Y O

comla e LRV (6 V) asdly e asl o F Aglan) caed 1) W /3

261



(5-5) ad; Jy
Bounds Test agaall Ladl

axdinaall Slas) LaaY)

(Test — Statistic)

(Value ) & sundll dagl)

(K) dasylad) cihyasiall s

(F — Statistic)

5.25

(Critical Value Bound ) adsaall dasl)

Significance iyl g5

10 Bound Y1 aall

11 Bound leY) asll

10% 2.08 3

5% 2.39 3.38
2.5% 2.7 3.73
1% 3.06 4.15

E- Views zaliy (e ol dlae) = jaaall

eiliays (5.25) Wwasi Value aseall il F oeliaa) dad ) plaillyy padil) il (e oy
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Forecast: STGF
200 | A Actual: STG
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(1) & @ale
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Jlaiil | Al | Djlsa) ac S| sl sl | sl Gme S| Al
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0 0 3.97 376.20 4.0 1.23 25.12 1980
0 0 4.95 1806.90 5.0 1.57 31.16 1981
0 0 7.04 2098.20 7.0 2.16 34.08 21982
0 0 7.49 2746.60 9.6 2.77 35.29 1983
0 0 16.81 2507.50 11.8 3.26 49.53 1984
0 0 21.66 4021.90 15.4 6.02 32.93 21985
0 0 14.82 3289.50 20.2 7.76 27.80 1986
0 0 22.28 1998.00 36.5 10.41 53.81 1987
0 0 47.09 1381.40 46.8 14.21 54.48 »1988
0 0 73.66 2302.30 82.6 22.71 79.40 1989
0 0 115.61 244410 110.1 31.64 72.75 21990
0 0 185.16 3719.10 192.7 52.70 | 128.87 21991
0 0 415.22 2492.10 421.8 141.60 | 125.56 21992
0 1 943.85 2161.00 948.4 268.58 | 107.47 1993
0 1 1880.29 2744.00 1881.3 405.35| 123.59 21994
0 1 4043.74 2868.50 4049.7 705.87 76.20 21995
0 1| 1046658| 122060| 10478.1| 1165.99| 140.98| 1996
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0 16131.31| 2868.50| 16137.4| 1597.14| 58.84| 1997
0 21927.67| 1755.00 21935.9| 2069.51| 30.22| .1998
0 2705457 | 2270.00| 27058.8| 2579.18| 30.91| .1999
0 33654.33| 3522.00| 33662.7| 3466.71| 23.22| 2000
0 40647.76 | 3902.00 | 40658.6 | 4322.13| 19.92| 001
0 47750.11| 5178.00| 47756.1| 5632.67| 24.20| 002
0 55727.49| 7362.00| 55733.8| 7392.13| 23.50| 2003
0 68716.25| 11039.00| 68721.4| 960447 | 24.76| .2004
0 85702.63 | 13847.00| 85707.1| 13781.89| 25.60 | 2005
0 98711.16 | 18253.00| 98718.8| 17871.77| 24.50| 2006
0 114011.76 | 20971.20 | 114017.5| 19714.62| 27.50| 2007
0 127743.05 | 25985.60 | 127746.9| 22933.16 | 35.00| .2008
0 139382.03 | 24941.10 | 139386.5| 28314.48| 31.20| 009
0 160640.05 | 28324.00 | 160646.5| 35497.90| 33.30| .2010
1 186688.06 | 31888.00 | 186689.9 | 41855.97 | 46.10| .2011
1 243411.52 | 32819.60 | 243412.9| 58663.00| 69.40 | 2012
1 342798.91| 36178.50| 342803.3| 66445.70 | 57.80 | ,2013
1 471292.72 | 50380.1| 471295.4| 77739.0 59.6 | .2014
1 582931.79 | 54854.3 | 582936.7| 93642.6 422 2015
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Exogenous: Constant

(2) o Gale

STG casamill 350wl el Judladl i s

Mull Hypothesis: D(STG) has a unit root

Lag Length: 0 (Automatic - based on SIC, maxlag=2)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.452146 0.0000
Test critical values: 1% level -3.639407
5% level -2.851125
10% level -2 614300
*MackKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D{STG,2)
Method: Least Squares
Date: 011519 Time: 13:27
Sample (adjusted): 1982 2015
Included observations: 34 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D{STG-1)) -1.388452 0164272  -8.452144 0.0000
C 0718641 4 050429 0177424 0.8603
R-squared 0690638 Mean dependentwvar -0.689412
Adjusted R-sgquared 0680871 35.D. dependentwvar 4177896
S.E. of regression 2359737 Akaike info criterion 9217213
Sum squared resid 17819.51 Schwarz criterion 9 306999
Log likelihood -154 6926 Hannan-Cluinn criter. 9247832
F-statistic 7143878 Durbin-Watson stat 1.916350
Prob(F-statistic) 0.000000
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Mull Hypothesis: GV has a unit root

Exogenous: Caonstant
Lag Length: & (Automatic - based on AIC, maxlag=9)

(3) & Gala

GV esSall BN yuia daell Judiad) )il Lo

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 2.991504 1.0000
Test critical values: 1% level -3.670170
5% level -2.863972
10% level -2 621007
*MacKinnon (18996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: DIGY)
Method: Least Squares
Date: 011519 Time: 13:48
Sample (adjusted): 1986 2015
Included observations: 30 after adjustments
Yariable Coefficient Std. Error t-Statistic Prob.
GY-1) 0283395 0.071000 3.991504 0.0006
DiGV{-1)) -0.306681 0194106  -1.580019 01278
DiGV-2)) 0.025284 0.265421 0.095260 0.92449
DiGV(-3)) 0454642 0.263335 1726476 0.0977
DiGV{-4)) -0.213732 0303303  -0.704681 0.4881
DiGV{-8)) -1.279156 0306996  -4.16G6693 0.0004
C -Z67.8778 4356344  -0.551604 0.5865
R-squared 0673092 Mean dependentvar 1694 413
Adjusted R-squared 0587812 5.0, dependentwvar 3030.233
3.E. of regression 1945 465  Akaike info criterion 13.18535
Sum squared resid 87051220 Schwarz criterion 183.51230
Log likelihood -265.7803 Hannan-Cluinn criter. 18.289495
F-statistic 7.892714 Durbin-Watson stat 2018872
Prob(F-statistic) 0.000108
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(4) & Gala

GDP  Jlaa¥! sl ilil) il dsajl) Judladl i L

Mull Hypothesis: GOP has a unit root

Exogenous: Constant

Lag Length: 4 (Automatic - based on SIC, maxlag=9)

t-Statistic Frob.
Augmented Dickey-Fuller test statistic 5565253 0.000
Test critical values: 1% level -3.661661
5% level -2.960411
10% level -2.618460
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 0115119 Time: 14:08
cample (adjusted) 1985 3015
Included observations: 31 after adjustments
Yariable Coefficient atd. Errar t-Statistic Frob.
GDPR(-1) 0.296452 0071237 5.BGEHIE3 0.0000
D{GDPC-1)) 116371 0.233566 4982315 0.0000
D{GDP(-2)) -1.267917 0.330430 -3.806809 0.0008
CHGDPC-3)) -1.153736 0449785 -2 865083 0.0167
O{GDP(=4)) =1.231585 05256584  -Z342958 0.0274
C 2079135 12823410 1.624308 0.1175
R-squared 0979922 Mean dependentvar 18804.03
Adjusted R-5quared 0973307 S.0. dependentvar 3355050
S.E. ofregression 5207717  Akaike info criterion 2012566
Sum sguared resid G.78E+08 Schwarz criterion 2040320
Log likelihood -305 89477  Hannan-Cuinn criter. 2021613
F-statistic 744 0316 Durbin-Ywatson stat 1932272
ProhiF-statistic 0 Oonnon
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Mull Hypothesis: DIMS) has a unit root
Exogenous: Constant
Lag Length: 9 (Automatic - based on SIC, maxlag=9)

(5) & Gala

MS sl jiaje il Liejll Judiad) i lasl

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 4131146 0.000
Test critical values: 1% level -3.724070
5% level -2 886225
10% level -2 632604
*MackKinnon (1986) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(M3,2)
Method: Least Squares
Date: 011519 Time: 14:26
Sample (adjusted): 1991 2015
Included observations: 25 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D{MS(-1)) 6.0078949 1.454294 4131146 0.0010
DiMS(-1),2) -7.330403 1.580606 -4.637716 0.0004
DiMS(-2),2) -7.241378 1701039  -4.257032 0.0008
Di{M3(-3),2) -8.130380 1.887543  -4.284692 0.0008
Di{M3S(-4),2) -6.634023 1738277 -3.823033 0.0014
Di{M3(-5),2) -BFTIIT2 2198748  -3.989167 0.0013
Di{M3(-6),2) -6.242916 1.663817  -3.752166 0.0021
DiMS(-7),2) -4.889130 2365488  -2109133 0.0534
D{MS(-8),2) -5.183415 1.306607  -3.967082 0.0014
DiMS(-9),2) -6.684811 3.059996  -2.187850 0.0461
C 6554714 2034237 2233874 0.0423
R-squared 0.949938 Mean dependentvar G35.7868
Adjusted R-sguared 0914264 3S.D. dependentvar 3124701
3.E. of regression 914.9332 Akaike info criterion 16.77576
Sum squared resid 11719438 Schwarz criterion 17. 31207
Log likelihood -198.6970 Hannan-Quinn criter. 16.82451
F-statistic 26.59300 Durbin-Watson stat 1.495164
ProhiF-statisticy 0 aoooon
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Mull Hypothesis: BF has a unit root

Exogenous: Caonstant
Lag Length: 4 (Automatic - based on SIC, maxlag=9)

(6) & Gala

BF ajlsall jae el dieil) Judlad) )iud laal

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 5568029 0.000
Test critical values: 1% level -3.661661
5% level -2 860411
10% level -2 619160
*MacKinnon (18996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BF)
Method: Least Squares
Date: 011519 Time: 15:21
Sample (adjusted): 1985 2015
Included observations: 31 after adjustments
Yariable Coefficient Std. Error t-Statistic Prob.
BF{-1) 0.396530 0.071215 5568029 0.0000
DiBF(-1)) 1.163740 0233548 4 982880 0.0000
DiBF(-2)) -1.258208 0.330436 -3.807718 0.0008
DiBF(-2)) -1.153633 0.449750  -2.565056 0.0167
CiBF-4}) -1.232218 0.525551 -2 344622 0.0273
C 2080.305 1281.818 1.622933 01171
R-squared 08979937 Mean dependentvar 18803.71
Adjusted R-sgquared 0975924 35.D. dependentwvar 33550.48
3.E. of regression 5205.834 Akaike info criterion 2012493
Sum squared resid 6. 73E+08 Schwarz criterion 2040248
Log likelihood -305.9365 Hannan-CQwinn criter. 2021541
F-statistic 244 2115 Durbin-Watson stat 1.931500
Prob(F-statistic) 0.000000
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Mull Hypothesis: O(D1) has a unit roat
Exogenous: Caonstant

(7) & Gala

D1 il il petiad Gl Judladl i Lo

Lag Length: 0 (Automatic - based on SIC, maxlag=9)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

-5.830952 0.0000

Test critical values: 1% level
5% level
10% level

-3.630407
-2.951125
-2.614300

*Mackinnon (1994) one-sided pvalues.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(DA1,2)
Method: Least Squares

Date: 011519 Time: 15:28
Sample (adjusted): 1982 2015

Included observations: 34 after adjustments

Yariable Coefficient Std. Error t-Statistic Prob.
DiD1{-13) -1.030303 0176696  -5.830952 0.0000
C 0.030303 0.030303 1.000000 0.3248
R-squared 0515152 Mean dependentvar 0.000000
Adjusted R-squared 0500000 5.0, dependentwvar 0246183
3.E. of regression 0174078 Akaike info criterion -0.601608
Sum squared resid 0.969697 Schwarz criterion -0.511822
Log likelihood 1222734  Hannan-Cuinn criter. -0.570988
F-statistic 34.00000 Durbin-Watson stat 2001394
Prob(F-statistic) 0.000002
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Mull Hypothesis: D(D2) has a unit roat
Exogenous: Caonstant

(8) & Gala

D2 sl Jlaiil yiia Gl Judladl i Lo

Lag Length: 0 (Automatic - based on SIC, maxlag=2)

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic

-5.830952 0.0000

Test critical values: 1% level
5% level
10% level

-3.630407
-2.951125
-2.614300

*Mackinnon (1994) one-sided pvalues.

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(D2Z,2)
Method: Least Squares

Date: 011519 Time: 15:32
Sample (adjusted): 1982 2015

Included observations: 34 after adjustments

Yariable Coefficient Std. Error t-Statistic Prob.
DiD2(-1)) -1.030303 0176696  -5.830952 0.0000
C 0.030303 0.030303 1.000000 0.3248
R-squared 0515152 Mean dependentvar 0.000000
Adjusted R-squared 0500000 5.0, dependentwvar 0246183
3.E. of regression 0174078 Akaike info criterion -0.601608
Sum squared resid 0.969697 Schwarz criterion -0.511822
Log likelihood 1222734  Hannan-Cuinn criter. -0.570988
F-statistic 34.00000 Durbin-Watson stat 2001394
Prob(F-statistic) 0.000002
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(9) Py ala
#2015 — 1980 Slaguadl slaid¥) & ezl 26l 5halls Cladaa (uld mdgad ol
Dependent Variable: LOG(STG)
Method: ARDL
Date: 10/14/18 Time: 16:20
Sample (adjusted): 1982 2015
Included observations: 34 after adjustments
Maximum dependent lags: 4 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (2 lags, automatic): LOG(MS)
LOG(GV) LOG(GDP)

LOG(BF) D1
Fixed regressors: C
Number of models evalulated: 972
Selected Model: ARDL(1, 2,1, 2, 2, 2)

Note: final equation sample is larger than selection
sample

Coefficie
Prob.* t-Statistic Std. Error nt Variable

0.8535 0.187293 0.186702 0.034968 LOG(STG(-1))

0.1041 -1.711690 0.340380 0.582625 LOG(MS)
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0.1498 1.504681 0.561785 0.845307 LOG(MS(-1))
0.0601 2.006009 0.586707 1.176939 LOG(MS(-2))
0.1600 -1.465552 0.149314 0.218828 LOG(GV)
0.0768 -1.8771090.161328 0.302830 LOG(GV(-1))
0.1563 1.479558 0.434769 0.643266 LOG(GDP)
0.0005 -4.215684 0.548257 2.311280 LOG(GDP(-1))
0.1193 -1.635686 0.684260 1.119234 LOG(GDP(-2))
0.0039 3.308642 0.330810 1.094533 LOG(BF)
0.4188 0.827417 0.402634 0.333146 LOG(BF(-1))
0.3947 0.871977 0.323035 0.281679 LOG(BF(-2))
0.0219 -2.5080750.302316 0.758230 D1
0.4616 -0.752278 0.341357 0.256795 D1(-1)
0.1462 -1.518629 0.255508 0.388021 D1(-2)
0.0012 3.851398 2.127479 8.193768 C
3.81603 Mean dependent

4 var0.952707 R-squared
0.57216 S.D. dependent Adjusted R-
3 var0.913296 squared
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0.41884 Akaike info

9 criterion0.168477 S.E. of regression
0.29943 Sum squared
8 Schwarz criterion0.510920 resid
0.17389 Hannan-Quinn

3 criter.23.12044  Log likelihood

2.00712 Durbin-Watson
1 stat24.17357 F-statistic

0.000000 Prob(F-statistic)

*Note: p-values and any subsequent tests do not account
for model

selection.

ARDL Long Run Form and Bounds Test
Dependent Variable: DLOG(STG)
Selected Model: ARDL(1, 2, 1, 2, 2, 2)
Case 2: Restricted Constant and No Trend
Date: 10/22/18 Time: 12:49

Sample: 1980 2015

Included observations: 34

Conditional Error Correction Regression

Std. Coefficie
Prob. t-Statistic Error nt Variable
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8.19376
0.0012 3.8513982.1274798

- 0.96503
0.0001 5.1688400.1867022

1.43962
0.0042 3.2748880.439594 1

- 0.52165
0.0118 2.8022040.1861608

- 2.78724
0.0125 2.7754031.0042688

1.70935
0.0347 2.2838660.7484498

- 1.40304
0.0011 3.8660210.3629187

- 0.58262
0.1041 1.7116900.3403805

- 1.17693
0.0601 2.0060090.5867079

- 0.21882
0.1600 1.4655520.1493148

0.64326
0.1563 1.4795580.4347696
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LOG(STG(-1))*

LOG(MS(-1))

LOG(GV(-1))

LOG(GDP(-1))

LOG(BF(-1))

D1(-1)

DLOG(MS)

DLOG(MS(-1))

DLOG(GV)

DLOG(GDP)



1.11923
0.1193 1.6356860.6842604

1.09453
0.0039 3.3086420.3308103

- 0.28167
0.3947 0.8719/770.3230359

- 0.75823
0.0219 2.50807/50.3023160

0.38802
0.1462 1.5186290.2555081

DLOG(GDP(-1))

DLOG(BF)

DLOG(BF(-1))

D(D1)

D(D1(-1))

* p-value incompatible with t-Bounds distribution.

Levels Equation

Case 2: Restricted Constant and No Trend

Std. Coefficie
Prob. t-Statistic Error nt Variable
1.49178
0.0022 3.5726950.4175526 LOG(MS)
- 0.54056
0.0095 2.9029010.1862140 LOG(GV)
0.0048 3.2139060.898671 LOG(GDP)

2.88824
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4

1.77129
0.0178 2.6072000.6793876 LOG(BF)
- 1.45388
0.0003 4.4290340.3282636 D1
8.49066
0.0003 4.5000801.8867829 C

EC = LOG(STG) — (1.4918*LOG(MS) -
0.5406*LOG(GV) -2.8882*LOG(GDP) +

1.7713*LOG(BF) -1.4539*D1 + 8.4907 )

Null Hypothesis: No levels

relationship F-Bounds Test
1(1) 1(0) Signif. Value Test Statistic

Asymptot

iC:

n=1000

5.27978

3 2.08 10% 6 F-statistic
3.38 2.39 5% 5 Kk
3.73 2.7 2.5%

415 3.06 1%
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3.417
4.013
5.419

3.517
4.193
5.761

Finite
Sample:
n=35
2.331
2.804

3.9

Finite
Sample:
n=30
2.407

2.91

4.134

34
10%
5%
1%

10%
5%
1%

Actual Sample
Size
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Bounds Test

(10) o2 3als

ARDL Long Run Form and Bounds Test

Dependent Variable: DLOG(STG)

Selected Model: ARDL(1, 2, 1, 2, 2, 2)

Case 2: Restricted Constant and No Trend

Levels Equation

Date: 11/01/18 Time: 13:41
Sample: 1980 2015

Included observations: 34

Case 2: Restricted Constant and No Trend

Std.

Prob. t-Statistic Error nt

Coefficie

Variable

1.49178
0.0022 3.5726950.4175526

- 0.54056
0.0095 2.9029010.1862140

- 2.88824
0.0048 3.2139060.8986714

1.77129
0.0178 2.6072000.679387 6
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LOG(MS)

LOG(GV)

LOG(GDP)

LOG(BF)



- 1.45388

0.0003 4.4290340.3282636 D1
8.49066
0.0003 4.5000801.8867829 C

EC = LOG(STG) - (1.4918*LOG(MS) -
0.5406*LOG(GV) -2.8882*LOG(GDP) +

1.7713*LOG(BF) -1.4539*D1 + 8.4907 )

Null Hypothesis: No levels

relationship F-Bounds Test
1(1) 1(0) Signif. Value Test Statistic

Asymptot

iC:

n=1000

5.27978

3 2.08 10% 6 F-statistic
3.38 2.39 5% 5 K
3.73 2.7 2.5%

415 3.06 1%

Finite
Sample: Actual Sample
n=35 34 Size
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3.417
4.013
5.419

3.517
4.193
5.761

2.331
2.804
3.9

Finite
Sample:
n=30
2.407

2.91

4.134

10%
5%
1%

10%
5%
1%
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(11) pd) 3als
ARDL  zisai & jaill gadl 5 Undll a2 350
ARDL Error Correction Regression
Dependent Variable: DLOG(STG)
Selected Model: ARDL(Z, 2, 1, 2, 2, 2)
Case 2: Restricted Constant and No Trend
Date: 11/01/18 Time: 13:55

Sample: 1980 2015

Included observations: 34

ECM Regression

Case 2: Restricted Constant and No Trend

Std. Coefficie
Prob. t-Statistic Error nt Variable
- 0.58262
0.0246 2.4523310.2375805 DLOG(MS)
- 1.17693
0.0077 2.9976220.3926249 DLOG(MS(-1))
- 0.21882

0.0444 2.1616490.1012328 DLOG(GV)
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0.64326
0.0195 2.5655330.2507346

1.11923
0.0334 2.3037750.4858264

1.09453
0.0000 6.14627/50.1780813

- 0.28167
0.1162 1.6505780.1706559

- 0.75823
0.0011 3.8721250.1958180

0.38802
0.0312 2.3363990.1660771

- 0.96503
0.0000 7.0198290.1374722

DLOG(GDP)

DLOG(GDP(-1))

DLOG(BF)

DLOG(BF(-1))

D(D1)

D(D1(-1))

CointEq(-1)*

0.0089 Mean0.86411
20 dependent var2
0.3375 S.D. dependent0.81315
43 var4d
0.7717 Akaike info0.14590
90 criterion5
0.3228 Schwarz0.51092
61 criterion0

- Hannan-Quinn23.1204
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R-squared

Adjusted R-
squared

S.E. of regression

Sum squared
resid

Log likelihood



0.6186
93

criter.4

2.00712
1

Durbin-Watson
stat

* p-value incompatible with t-Bounds distribution.

Null Hypothesis: No levels

relationship F-Bounds Test

1(1) 1(0) Signif. Value Test Statistic
5.27978

3 2.08 10% 6 F-statistic

3.38 2.39 5% 5 K

3.73 2.7 2.5%

4.15 3.06 1%
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(12) p) Gals

Breusch — Godfrey Serial Correlation i) aladiuly Algdl A4 WlaN) Lol
LM Test

Breusch-Godfrey Serial Correlation LM Test:

1.28208

0.3045 Prob. F(2,16)5 F-statistic
Prob. Chi-4.69623

0.0955 Square(2)9 Obs*R-squared

Test Equation:

Dependent Variable: RESID
Method: ARDL

Date: 11/01/18 Time: 14:04
Sample: 1982 2015
Included observations: 34

Presample missing value lagged residuals set to

Zero.
Std. Coefficie
Prob. t-Statistic Error nt Variable
- 0.05092
0.8395 0.2058100.2474100 LOG(STG(-1))
0.9294 0.0900200.344014" LOG(MS)

0.03096
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8

- 0.03151
0.9574 0.0542390.581054 6

0.22768
0.7479 0.3270050.696287 9

- 0.07284
0.6712 0.4324400.1684411

0.01217
0.9410 0.0752140.1618544

- 0.19416
0.6885 0.4083100.4755324

- 0.22136
0.7039 0.3868780.5721918

- 0.24379
0.7648 0.3043280.8010873

0.14130
0.7112 0.3769200.3748893

0.34621
0.5509 0.6092860.568228 3

0.03671
0.9179 0.1046910.350662 1

0.16083
0.6224 0.5021670.3202804

- 0.25535
0.5529 0.6061450.42127/33
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LOG(MS(-1))

LOG(MS(-2))

LOG(GV)

LOG(GV(-1))

LOG(GDP)

LOG(GDP(-1))

LOG(GDP(-2))

LOG(BF)

LOG(BF(-1))

LOG(BF(-2))

D1

D1(-1)



0.03293

0.9004 0.1272150.2588530 D1(-2)
0.82096
0.7299 0.3513872.336364 8 C
0.02585
0.9509 0.0625460.4133564 RESID(-1)
- 0.51322
0.1290 1.6005400.3206551 RESID(-2)
7.06E- Mean0.13812
16 dependent var5 R-squared
0.1244 S.D. dependent0.77761 Adjusted R-
28 var8 squared
0.4498 Akaike info0.16589 S.E. of
47 criterion7 regression
0.3582 Schwarz0.44034  Sum squared
26 criterion9 resid
0.1742 Hannan-Quinn25.6474
71 criter.0 Log likelihood
1.9822 Durbin-Watson0.15083
58 stat4 F-statistic
0.99983
0 Prob(F-statistic)
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Q — Statistics loal alaaiuly SN LoV A, laal

Date: 11/14/18 Time: 13:53

Sample: 1980 2015

Included observations: 34

Q-statistic probabilities adjusted for

1

dynamic regressor

(13) oy e

Autocarrelation Partial Carrelation

AC

FAC

C-Stat  Prob®

1

=T

=T

|_||_||—|

| = -

0O = OB KT e G RO

[i=]

10
11
12
13
14
15
16

-0.006
-0.269
0.065
-0.288
0173
0.071
D22
0.076
-0.055
-0.101
-0.241
0.085
0.245
-0.017
0.080
0.030

-0.006
-0.270

0.065
-0.390
-0.157
-0.188

0.052
-0.072
-0.132
-0.212
-0.403
-0.034
-0.039
-0112
-0.167
-0.175

0.0015 0.969
27788 0249
2.9439 0.400
63204 0176
7.5897 0180
7.8076 0.253
8.4832 0202
8.75567 0.363
8.9025 0.448
94226 0483
12502 0.327
13.007 0.369
16.515 0222
16533 0282
17.051 0.316
17112 0.378

*Probabilities may not be valid for this equation specification.
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(14) & ol
ARDL  zigai 8 cplall ol ane A5 ladl

Heteroskedasticity Test: Breusch-Pagan-Godfrey

0.50765
0.9049 Prob. F(15,18)9 F-statistic
Prob. Chi-10.1076
0.8129 Square(15)4 Obs*R-squared
Prob. Chi-3.02281 Scaled
0.9996 Square(15)6 explained SS

Test Equation:

Dependent Variable: RESID*2
Method: Least Squares

Date: 11/03/18 Time: 02:23
Sample: 1982 2015

Included observations: 34

Std. Coefficie
Prob. t-Statistic Error nt Variable
0.13391
0.6800 0.4193070.3193704 C
0.6148 0.5120380.028027 LOG(STG(-1))

0.01435
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0.5081

0.9949

0.4274

0.8675

0.7178

0.7239

0.1247

0.8182

0.8442

0.6289

0.7973
0.9350

0.6751760.051097

0.0065190.084333

0.8119490.088075

0.1691840.022415

0.3670980.024218

0.3588570.065266

1.6105650.082303

0.2332560.102719

0.1993380.049660

0.4916540.060442

0.2606770.048493
0.0827260.045383
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1

0.03449
9

0.00055
0

0.07151
2

0.00379
2

0.00889
0

0.02342
1

0.13255
4

0.02396
0

0.00989
9

0.02971
7

0.01264
1

0.00375

LOG(MS)

LOG(MS(-1))

LOG(MS(-2))

LOG(GV)

LOG(GV(-1))

LOG(GDP)

LOG(GDP(-1))

LOG(GDP(-2))

LOG(BF)

LOG(BF(-1))

LOG(BF(-2))
D1



4

- 0.02380
0.6478 0.4645940.0512437 D1(-1)
0.01278
0.7427 0.3334010.0383568 D1(-2)
0.0150 Mean0.29728
27 dependent var4 R-squared
0.0222 S.D. dependent0.28831 Adjusted R-
82 var3 squared
4.2115 Akaike info0.02529 S.E. of
32 criterionl regression
3.4932 Schwarz0.01151  Sum squared
45 criterion4 resid
3.9665 Hannan-Quinn87.5960
76 criter.5 Log likelihood
2.1338 Durbin-Watson0.50765
17 stat9 F-statistic
0.90489
2 Prob(F-statistic)
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(15) oy Gale
ARDL zasal culall el e

Heteroskedasticity Test: ARCH

0.27968
0.6007 Prob. F(1,31)2 F-statistic

Prob. Chi-0.29506
0.5870 Square(1)4 Obs*R-squared

Test Equation:

Dependent Variable: RESID*2
Method: Least Squares

Date: 11/14/18 Time: 13:37
Sample (adjusted): 1983 2015

Included observations: 33 after adjustments

Std. Coefficie
Prob. t-Statistic Error nt Variable
0.01392
0.0072 2.8768590.0048405 C
0.09479
0.6007 0.5288500.1792569 RESID/"2(-1)

0.0153 Mean0.00894 R-squared
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93

0.0225
24

4.6670
32

4.5763
35

4.6365
15

1.7740
36

dependent varl

S.D. dependent0.02302 Adjusted R-

var8 squared
Akaike info0.02278 S.E. of
criterion2 regression

Schwarz0.01608 Sum squared
criterion9 resid

Hannan-Quinn79.0060

criter.3 Log likelihood
Durbin-Watson0.27968
stat2 F-statistic
0.60067

6 Prob(F-statistic)
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(16) o2 (3als
ARDL  zisai b Laall Lls)V) A5, las)
Variance Inflation Factors
Date: 11/03/18 Time: 02:32

Sample: 1980 2015

Included observations: 34

Uncenter Coefficie
Centered ed nt

VIF VIF  Variance Variable

13.4313 618.615 0.03485

9 5 8  LOG(STG(-1))
1625.24 8201.16 0.11585
0 7 9 LOG(MS)
4616.16 20885.5 0.31560
2 0 3 LOG(MS(-1))
5212.71 21242.2 0.34422
4 7 5 LOG(MS(-2))
36.3847 2059.37 0.02229
4 7 5 LOG(GV)
39.0166 2346.47 0.02602
9 3 7 LOG(GV(-1))
LOG(GDP)

3084.20 19524.9 0.18902
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2

5128.61
6

8289.75
7

1803.28
5

2791.08
5

1862.83
4

23.9597
5

31.8758
6

18.4676
4

NA

2 4

29209.5 0.30058
3 6

42715.3 0.46821
9 2

11290.3 0.10943
9 6

15733.1 0.16211
8 4

9506.93
8

74.0574
2

90.3149
4

48.2999
8

5421.62
0

0.10435
1

0.09139
5

0.11652
S

0.06528
4

4.52616
7

LOG(GDP(-1))

LOG(GDP(-2))

LOG(BF)

LOG(BF(-1))

LOG(BF(-2))

D1

D1(-1)

D1(-2)
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(17) p&s Gale

CUSUM  Shill Uaall appe sl

T
1998 2000 2002 2004 2006

2008 2010 2012 2014

— CUSUM of Squares

_____ 5% Significance
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(18) pd) Gale

Series: Residuals
Sample 1982 2015
Observations 34

Mean 7.06e-16
Median -0.001188
Maximum 0.296954
Minimum -0.221258
Std. Dev. 0.124428
Skewness 0.530152
Kurtosis 3.134050

Jarque-Bera 1.618135
Probability 0.445273
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(19) pd) Gals

ARDL 3l 3l o z3saill 35080 lsal

240

Forecast: STGF

200 | N Actual: STG

Forecast sample: 1980 2015
Adjusted sample: 1982 2015

160 |
Included observations: 34

120 | Root Mean Squared Error  8.256250

Mean Absolute Error 5.166233

80 | Mean Abs. Percent Error  9.147456

Theil Inequality Coefficient 0.065598

40 | Bias Proportion 0.004626

. Variance Proportion 0.062402

0 — — — S S — ‘ Covariance Proportion  0.932972

1985 1990 1995 2000 2005 2010 2015 | Theil U2 Coefficient 0.431796

Symmetric MAPE 9.192557
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www.aljazeera.net/news/ : juadll
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www.aljazeera.net/news/ : juadll
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