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ABSTRACT:

This study aims to analyze relationship between the gross domestic product (GDP),
unemployment (UPY) and inflation (INF) in Yemen during the period from 1991 to 2014.The
analysis employs econometric tools including Granger causality test,Error Correction Model
(ECM).The results indicate that the economic variables under study are Stationary at level
;meaning they are integrated of order Zero I (0).

The cointegration test reveals the existence of a siriables at the 5% significance level. Granger
Causality test results show a unidirectional causal relationship running from unemployment to
GDP,while no causal relationship was found between either of these variables and inflation .
Furthermore,the fidings suggest that a 1% increase in the unemployment rate leads to a
1,396%decrease in GDP.The error correction term indicates that the deviation from thelong-
run equilibrium between UPY and GDP are corrected at a speed of 9,89% annually, reflecting
a moderate pace of adjustment toward equilibrium.
This study contributes to clarifying the relationship between GDP,Unemployment,and
inflation in Yemen ,thereby supporting policymakers in designing more effective economic
policies
Keywords:

GDP,Unemployment ,Inflation, Dicey-Fuller Test,Granrer Causality Test
,Cointegration Test ,Cointegration ,Error Correction Model (ECM).
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Sl sl 58 aae ) Al cVaee gl axihlsd Jeadl (i g e dlaBY) 58 (Say Gaa
(International &lsall & clia¥ly @olaiy) aashl jax 8 aaley Lee cAaliadl dlaladl (o) e
cdanll (g (A Jaall e Qllall g (ajall o A8l e AUadl Jane jueh Labour Organization, 2015).
Oe dsall 138 3aaT aed Sl gy Jagale (<G Giipe 05 Ladie oala®Y) saill el Gty Ble Jia Cun
LslaBY] ghalally 355 Gl agdl dala) Jalgal

a3 dediionall daesladlly Auilany) Cilydiall (ST uilad) Il

dilany) Culll) e ¢ el 8 pdiill g alladl 5  laay!  Asall bl o 28l du)s b adiein
148V daladlls

(Correlation Matrix) bla ¥ ddsas -
ad ddstadl yalic (el (5aeeY) 2 = Gagpal) 2ac)  aopall ol Juiiall JSE b)Y Adsheas AT
LoV Jales Ao (e Blac 98 dgandl ae Cuall adalis o 6l ¢ Ayl dae chrial) (s Lol )V cDlalae

Headl e Jalgall alasy YL 2l Gy Liag

http://www.jmasi.com/ehsa/correlation/factorany.htm-1 1
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ALY criall ae LgEEay L yausin Al gg

(Plot) Abal) gl -
Al \gie 0 Bfine Cagylall o3a CilS 1306 ¢ Aviajl) Al Lgie algin Al Cagylall Al 5ylas danlall o3 (uSas
Sl L Lagiglly sgmaall o olatV) A0 Alulis 8 el Bfine gt Cagplal) cilS 13y (ASla ) Bjine

13 Ll M 335 (o3 Al iaial alal) slaty) ddaadlal Ll Ll Jae aUall duad )l il Jis Y) sale

*

*

calles daall IS 1) (Jaedl) Ll laladly ¢ cange Jadll S

(Unit root) saagll jda ,Lad) -

oo (Ml dia) Ahule (sl 3 oasng (35 (53 Bangl) J3s o Ll hEY ade A3l Judlad) (g LIS anss
(e dad (gyint L) Aledes e jans) ABDle ehya) Jla b 4l ey Laa . oil) e aia) (kg Jasgia DUiied
(Granger and Newbold)  owbiall JY 5y Jalatl) 8 JSUaag gt iy b)) agag (M ¢ (g5 Basgll s
ALl jloal ehal J LelalSi da py agaaty dwhiall Jase cilpaaiall Gedll ae dladad) d)hdia) e Y 13 ¢
oDl Ll da 3 daatg dangll j3a il alasiuly daghlly pwadll cpla¥) 8 duaall 28 jLasls 45l
paibad Juail dasy 30 Dickey and Fuller (1981,1979) cxSyall " jlsd— S0 Lol aladiul el
Abghl) 4ael dudlad) Jla b dilas)
Al Asleall aa3ies Wile ADF Las) el

AY,=a+BY,_+) SAY_  +& s (1)

DAl a5 T cdadall IgV) 39l ey A cduia)l) culgadll aae k baladl sl duiesl dldldl i Y s
Ol L) 2y I3 aay Ly el llaall Segicn e Bed e NS zgaill & Uaill yemie iy € cganll
s oadtal)
(Ho: B <0........ Basgll Jia (ginn Y = i) (oS aae)
(Ha:p=0....... e Ayl (g elSiie = olgiss AY el )5€0)
cAaal) ol Adoaall "t Ak e Adllaal) \giad (& ST Augenall "t da il 1Y) paad) daash b S
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Ui e &ua 2 (Augmented Dicky-Fuller (ADF) 1979) ausall Jlisé S L) Ayl s3a (alaiug
Hlgadl (g saae Gl die)l Jedledl dilean) ailadll dulys daaal Sligsangl) H3ad clady)
abeai) il e alidg Lolaas] 43l dudladl i o) —1
LY Jlaa) wl5 duas daldll chladl) = o 55 dalaid¥) Clsiall Sfieal je depdall o) -2
S e J81 sl jlansy) e lalaal 8 jakall dasll by a3l
(Granger test) _aila 4w JLad) -
Lo el Localally sl (Xt ) aail) 8 jusall of Ao sl & chariall ¢ Gl AN ailn Cipa
Caanss Facalally LT Dia Y dasseall jaihs SUER) (e Yt a8 usil) o gl AT uiie (b el Casess
Pl Al (Xt ) a8 sl
P o Ll lala e laal dal s o ) slay)
Xt — Yt Yt I Xt e L) galadolaal L1
Yt — Xt : Xt Ve dad) galal olazl .2
Yt Xt:olaaV) ol dw .3
Yt— Xt (e e 20 Y ) LD 4
rofltl) cilalaall s P e Gpualatdl (ppatie G dnad) sladl daan (Ko

Y :50+i§th_l +Zq:/1X,_j FU )

i=1 j=1

Y =50+ZaiYH +ZZXH +V, e 3
i=l1 j=0

10 dua

3

W yats oy cladear 4,68,, 8,

all (e S) plea Jacgiag Cul ol Gadlsde Gnas iy Lu,

Bruce E. Hansen , ECONOMETRICS,WWW.SSC.EDU/BHANSEN,2001,P(104). 2
3 C.W.Granger , "'some recent development in aconcept of causally "Journal of econmetrics .
VOI,39 ,p202,1988.

B | daala ¢ 3500 5 ALa®YI 4K ¢ ) ) 60 Alla ) ¢ 2000-1975 s2all L jrall i g8 i ) jaadl 5 jals s Julas " ¢ (ke 4
el > < Byl 3 PP 3 A prall uigh pae (B Sl Jaall 3 ala g Jy .
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Lnadl Hladl chal 21 OLS (pall cilayal) 3yl alasinls dahall Jae saUall sdlef alilaal) 508 dag
Al ol (F)d dajal) dail) (0 i) Ligendl (F) culS 1306 (@, 8) Daginn e opaill (F) Lol alasauls
e GSally Auball e il paiall c peadl (gaal) (8 Fasses ADAe 3gnsy AR prall By b b i

>(Co-integration test) &idall Jalsil) -

o st sl Jalall 5,8 «hunal Gu daY) Alish Bl a9ay ge CaiSl ) sl dalSill lad) g,
G Al chsid) o Lo zasall pab dus ¢ el Judlall Lilasy) pailadll (gl asgial
genasy S U Gand) lgwans o 20l Y Jaghall oVl b Lgin A3l ADAe 35ag dualai®) duylail) (im i
a1 dagha Gl gat b pall Loaleai®¥) clyuiall o3a sale] o Jexd abail (58 Jais Il e aclall 1
Il s Lagd o (gl csfinne Lagins ABNa) (S (paiiona Ll (i piia (A el JalSl) SLad) Gy alesg
o aaly LalS ania dgag A L jidig DLl Lagiy AR o) iy 1305 cLagumns ae aghall oY) 8 (IS 5asg
iV #3gal aladiad Jeads Y asls clysiall o e JelSs aag 13) 43 AL joaadl Ges cbpsial) o JBY)
& oms Error Correction Model (VECM) Uadll monai 7 39ai 8yilia padiinss Laily Vector 4aiall il
4. ¢ Johansson’s Co-integration Test & il JalSill (guilaga HLad) oo La  Lladiul <Y) Hlaay) ol
ol S Cua dgins Ailan) AV g Wi el ADle Jid cilgaiall e gl waail aaall (i lad) J
3o Y il (Ho) pand) ash al il (b elldg disenal) (Eigen value) as el Ll ) dlalSill cilganal
sl e JalSs clgatie
o Ll ke Legl ) (€0 DLl SLaly o (K (Sl pt ppitie O e st jidiall JalSal) Al Gl
Aongia ahadial i adey 5V o leaaal sl die ASLe iy sl <l 1Y Jla 8 ( dashall sl
Al Jae i) c Joliall AV Guliis eens WY Juad) i lly (Johansen ¢seslass)
Jal&ill Slgatia dae aaa 2w (Juselius and Johansen1990) « (Johansen , 1988,1991)1 ¢ jite caass
Qe iad) JalSill clgatia o 1Y) e dlia of A laa¥ (Trace) Y Jlas) ehals 1 @ljidall
D AY) AR (e LAY 138 Cles Sig L 1= q kel e alall 2 sl
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JalSill Cilgaia (e 230 Ld5ay o paed) L Galiy . por A8 Clgaidl ad il A4, Cus
Glplall dls 8 1=1,2,3 Cus 1 ogolan ol Jb Clgaiall o2 2 o @l r SV e (gsln il
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(ECM model) Uil maauai zigai -
Lt o 0 Al Jedlad (o sl 28Dkl 08 49\<4) (Engle. R and Granger. C, 1987) (e S cud
Joanll wy S laady) GlBle (yans o) Cigjee 8 LS« (ECM) z3sai Lebiian DIA (e djidia JalSs dDe
(R- waaall Jalae e S b ey alyel gl a5 ) ()55 Laa)l (OLS) (gpiall ilasyal) dila aladinls Ldle
(ECM) Uadll moniai 7 35a joas ) goalll 3 Gl (DW) laaly g lae xie square)
~ Vector Error Correction Model) Uadll musiai asie delua ) J&¥) 21 (Johansen) lodl aed
o aal sanly 55l Akaliall el tLad) DA (e dishall Ja¥1 & daad) 481 e Vsl ( VESM
Aalas 5yl cul€ 13 clysriall G Ja¥) Ak 2Ll 3Dl dllia of el Uadll mosa datia il (g ¢ Uadl)
Clpiall e JaY1 aad Ol @llin o (GAY) Clalad) gl Lty ¢ pablaad) b digineg Al Uadll s
(Jieall yaiall daladd  dalall) dliieel
PRy Chloa) (e deganae Ay LAY 1agd Jlllg

the unit root test sasgll Hoda Hladl —1

co-integration <& jdall JalSall Jilsn =2

Granger Causality 4wl ddlall Jilas =3

pladiuly il Jliay (g i jUal -yl sad (5 slaciall JalSall Laal) (e Undll s 23 a3 LS "l ¢ jolillae 6
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Ayl et cailall: GG
sdiail) dledad) Julas g dadlea
Caall (B aduailly dlladdly Alaay) Aaal) zslill duiajl) ddedad) @ (1) Jg2a
2014 -1991 353l

EEA| J ¥ sl il Ul Tl
Year GDP UPY INF
1991 1.55837E+12 13,8000002 11,99358109
1992 1.18986E+12 16,1000004 23,3460519
1993 8.59104E+11 13,6000004 33,46090537
1994 8.84192E+11 15 -8,34295174
1995 7.41667E+11 13,6000004 13,2904927
1996 5.18252E+11 12,3999996 36,77008785
1997 3.36514E+11 128999996 45,7433428
1998 2.61059E+11 13,5 20,78436442
1999 2.15692E+11 11,1999998 16,3759079
2000 1.76132E+11 12,5 13,1717435
2001 1.47958E+11 13,8000002 11,99358109
2002 4.155705526 17,3999996 7,894110264
2003 2.469878516 17,1000008 0,976357273
2004 -15.0883931 17,7000008 15,30277422
2005 3.317465196 17,6000004 13,78815126
2006 4.134837953 17,7999992 -8,70480923
2007 4.014388868 14,6000004 14,47106123
2008 3.338427946 15 31,25261822
2009 3,170409373 15,3000002 13,58864726
2010 5,591748066 15,6999998 18,53335356
2011 3,97269639 16,1000004 14,11332
2012 3,7473982 14,1999998 10,89234282
2013 3,935231492 14,3000002 8,711880497
2014 3,803645877 14 2,748200448

http://data.albankaldawli.org/indicator/NY.GDP.MKTP.KD.ZG?locations=YE&view=chart ’
http://data.albankaldawli.org/indicator/NY.GDP.DEFL.KD.ZG?locations=YE&view=chart. ®
http://data.albankaldawli.org/indicator/SL.UEM.LTRM.ZS?|ocations=YE&view=chart °
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Correlation Matrix bla ) 4dsiaa : Y4l

Gl Cipitia (o LN A ghaa (1) J<i

GDP | INF | upy |
GOP 1.000000 | 0029531 @ -0.434829
INF 0.029531 1.000000 | -0.435064
UPY -0.434523 | -0.435064 1.000000

EViews5 galin alaiul gald) ] [ jrad)

Legins LLiy¥) daps il Cus cdagina ol Alia INF 5 GDP (g &kl ¥) a8l o) oy oDkl Jpaall (e
0,434 cialy dlladly Jlaa) Asall w8l (e OIS G ddieia daaSe d3kals)) Ao agag Jaagl (i 3¢ 0.029
10,435 cualy alllally adcail) G dauSe dulali)l ABe gag Liad il LS
oeitiay MasY) sl mlil) e ¢ Asaia bl Ao a9ag cidl LoV dighan of ) Jeasis 4iag
2004-1991 (30 55l Dla aiail] ykiag Alllad) ke G 135 ¢ Al
(Plot) il pesdl : LilS
Aladly adudailly taal) Aaall @il Clpiial Shall ) (2) JS&
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EViews5 galin aladial glialdl slae) / jraql)
UPY allldls INF aacailly GDP by aall bl diajll dudladl ASH Qadd) of (2) IS8 (g0 e
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(Unit root) sasgll jia jLad) : GG

GDP tlaay) Aaal) milill jghaall Jlgh < Lad) (-3) J<a

Null Hypothesis: GDP has a unit root Nul Fypothesis: GUF fas a unit rool Null Hypothesis: GOP has a uni root
Evagenous: None Exogenous: Constant, Linear Trend Exogenous: Constarl
Lag Length: 0 (Automatic based on SIC, MAXLAG=) Lag Length: 0 (Automatic based on SIC, MAXLAG=S) Lag Length: 0 (Automatic based on SIC, MAKLAG=5)
tStatistic  Prob.” FStatistic  Prob.” \Statistic  Prob.*
Augmented Dickey-Fuller test statistic 2678952 0008 Augmented Dickey-Fuller test statistic S9T0406 0051 |l Augmented Dickey-Fuller test statistic 39%3118 00062
Test crical values: 1% lvel 2584359 Test orfcal values: 1% level 4416345 Testcrkical values: 1% level 3752946
5% level -1 956406 5% leel -362033 9% lovel 209064
10% level -1 608495 10% lesel -3 248552 10% lesel -2638752
EViews5 galin aladinl lalll sac) [ jradll
INF aduill jghall jsh o JLod) (o=3) JS&
Nl Hypothesis: INF has & unit roof Null Hypothesis: INF has 3 unit oot ull Hypothesis: INF has  unt oot
Exogenous: Nong Exogenous: Constart, Lineat Trend Evogenous: Conslart
Lag Length: 0 {Automatic based on SIC, MAXLAG=5) Lag Length: 0 (Automalic based on SIC, MAXLAGSS) Lag Lencfh 0 (Autornalic basad on SIC, MAXLAG=5)
l-Statistic  Prob” Statistic  Prob” t-Statistic  Prob.”
Augmented Dickey-Fulle fest statistic 2074296 00339 | || Avornented Dickey-Fuller fest statistic 3869913 00307 | {Augrnented Dickey-Fuler test statistic 359299 0043
Test crtical values: 1% lewel -2 669359 Test crtical values: 1% level 4416345 Test citizal values: 1% el 3752946
5% level -1 995408 5% lesel 36203 0% level 993064
10% level 1608495 10% level 324558 10% level 26875
EViews5 zualin aladial liald) slae) /il
UPY Alall ghall Jigh S L3S0 (¢ —3) J<&
Null Hypathesis: UPY has a unt root Nl HW“th_“is UE" s nt o NullHypothesis: UPY s 3 nt mot
Exagenous: None Exagenaus: Constr, Lt Tend Evogenous Constant
Lag Length: 0 (Automatic based on SIC, MAXLAG=5) Lag Lengh: 0 (Automatcbased on SC, MAXLAG=S) Lag Lengih 0 (Automaic based on SIC, MAILAG=E)
£ Statistic ~ Prob.* Falistc  Preb” FStisic  Prob”
Augmented Dickey-Fuller test statistic 0218685 05965 | || Avamented DickeyFuler teststaistc 207334 05617 | § suoented DickepFulertest staistic 2085714 049
Test critical values: 1% lavel -1 BR93R9 Testcriicalvalues: 1% leyel 4 416345 Test citical values: 1% lewel 37584
5% level -1 956406 6% el 36003 5% leel R
10% level -1 608495 10% leel YL 10% lerel 263752

EViews5 zalin aladiul glald) slae) [ jradll
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8IS Ayl 2l o ST (%10) 5 (%5) Disine (ggie die dajall 4@l ) UPY alldl 5 INF aacall
¢ Wl 86l ligiaall die Basg ds dgagy S adall (md iy Wl ddley ¢ odled 8)6Shdll Ganil) i
il wle 58y Bfiee UPY alladl 5 INF pamill «GDP  Jlaay) adll bl dgiedll dodld) of (i
%5 Cligicd) v jha dajall (e JalSie saa Ao AS Gind) Shpaitia o e Lae ¢Sl a)ll DIA (g Liad

+ ) el dedl Judledl BS g Liad] (e JUlbs . %10

(Johansson’s Co-integration Test) &l idall JalSill cpuilaga LA :lay),
(Johansson’s Co-integration Test)didal) Jalsill cpuilaga L33 (4) J<&
%10 5 %5 lgiva) die

Date: 10A1516 Time: 12:02

Sample (adjusted): 1993 2014

Included observations: 22 after adjustments
Trend assumption: Linear deterministic trend
Series: GDP INF UPY

Lags interval (in first differences): 1101

Unrestricted Cointegration Rank Test (Trace)

Date: 101146 Time: 12:28

Sample (adjusted). 1993 2014

Included observations: 22 after adjustments
Trend assumption: Linear deterministic trend
Senies: GDP INF UPY

Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.1 Hypothesized ) Tra_ce_ ) _D.DS
No. of CE(s) Eigenvalue Statistic Critical Value Prob.™ No. of CE(s) Eigervalue Statistic Critical ¥alue  Prob™
Mone * 0617353 4067767 27 06695 0.0019 Mone * 0617353 4067767 2979707 0.0019
At most 17 0.535562 19.54354 13.42878 0016 Atmost 17 0.535562 18.54354 15.49471 00116
At most 2 0.114335 2671153 2705545 0.1022 At most 2 0.114335 2671153 3841466 0.1022
Trace test indicates 2 cointegrating eqn(s) at the 0.1 level Trace test indicates 2 cointegrating eqnis) at the 0.05 level
* denotes rejection of the hypothesis at the 0.1 level ” denotes rejection nl‘_the hypothesis at the 0.05 level
"Mackinnon-Haug-Michelis (1999) p-values Mackinnon-Haug-Michelis (1999) p-values
Unrestricted Cointegration Rank Test (Maximum Eigenvalue) Unrestricted Cointagration Rank Test (Maximum Eigenvalue)
Hypothesized Max-Eigen 0.1 Hypothesized Max-Eigen 0.05
Mo. of CE(s) Eigenvalue Statistic Critical Value Prob.™ Mo. of CE(s) Eigenvalue Statistic Critical Walue Prob.™
Mone ™ 0617353 2113413 18.89262 0.0500 MNone ™ 0617353 2113413 2113162 0.0500
At most 17 0 535562 16.87239 12.29652 0.0189 At most 17 0.535562 16.87239 14.26460 0.0189
At most 2 0.114335 2671153 2 705545 01022 At most 2 0.114335 2671153 3841466 0.1022

* denotes rejection of the hypothesis at the 0.1 level
"ackinnon-Haug-Michelis (1993) p-values

Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.1 level

Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level

* denotes rejection of the hypothesis at the 0,05 level
"Mackinnon-Haug-Michelis (1959) p-values

EViews5 galiy alaiial lalll slae) [ jaadll

(%10) 5 (%5) Lisinal) Cligice vie dajal) aidl) e ST Atrace Y1 dflas) dad of (4) ISEN ek
<V Atrace o juds Cus ¢ dpdall JalSall ABle dgag pae o a3 aaell (ajd (d) Sl
335 a1y ¢ LT 5Kl Digieall Ciligias vie Hfde i e SSY) e saaly LLISS Ales 3509
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Gl yariall Cpa daad) AR Auhy e Yol A Laal) 1agd JEy) Ji (Sl . Jad) 8yl dlsi ABe dgag dud ]
oaiba L aladiuls asag e GRall

(Granger test) jaila 4w JLEAS Luald

o bal Auaad) L33 (5) JSa

Pairwise Granger Causality Tests

Date: 10/14/16  Time: 12:30

Sample: 1991 2014

Lags: 2
Null Hypothesis: Obs F-Statistic  Probability
INF does not Granger Cause GDP 22 1.32608 0.29163
GDP does naot Granger Cause INF 1.71580 0.20953
UPY does not Granger Cause GDP 22 394901 0.03903
GDP does not Granger Cause UPY 062083 054922
UPY does not Granger Cause INF 2 0.75876 0.48346
INF does not Granger Cause UPY 1.13344 0.34508

EViews5 zalin aladinl olalll sae) [ jaadll
G ¢ (GDP) JeaY! adll gl (UPY) Alad) o aaly sladl & Ay ADAe 35305 el (5) JS2N (50
sl st uen Al Jaee B usall o e 1385 ¢ %5 (e sral F i ddliasy dilaall Jlaa) gl
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Dependent “ariable: DIGDF)

MMethod: Least Squares

Date: 1011416 Time: 14:24

Sample (adjusted): 1993 2014

Included observations: 22 after adjustments

DIGDP) = CO GDPE-1) + 1. 48291 72685 UPY (-1) - 258708991 1 +
C2yrD(GDP-1)) + CEFDIUPY (-1 + Cld)

Coefficient Std. Errar t-Statistic Frob.
i -1.396426 0.332451 -4.200400 0.0005
2 0.244156 0217785 1.1210385 0.2770
i 0.742548 0614495 1.2085876 0.2424
i -0.093573 0.544957 -0.117012 0.9081
R-squared 0.599571 Mean dependent var -0.105152
Adjusted R-squared 0.533183 5.0, dependent var 5.795653
S.E. of regression 3.9615892  Akaike info criterion 5.754286
Sum squared resid 282.5385 Schwarz criterion 5952657
Log likelihood -59 29715 Durbin-YWatson stat 2037774

Dependent “ariable: DIGDRF)

hethod: Least Sgquares

Date: 1014516 Time: 14:24

Sample (adjusted): 1993 2014

Included observations: 22 after adjustments

DSDF) = SO GDPE1) + 1. 4829172685 UPY(-1) - 2597058921 1 +
C2D(GORPE-1 + CEFDIUPY 1) + C4)

Coefficient Std. Errar t-Statistic Prob.
[ -1.396426 0.332451 -4.200400 0.0005
N 0.244156 02177585 1.121035 02770
i3 0.742548 0514495 1.208576 0.2424
i -0.093573 0.544937 -0.117012 0.9081
R-squared 0.599371 hean dependent var -0.103132
Adjusted R-squared 0.533183 5.0. dependent var 5.798653
5S.E. of regression 3.951592 Akaike info criterion 5.754286
Sum squared resid 252.5385 Schwarz criterion 5 952657
Log likelihood -59.29715 Durbin-“Watson stat 2037774
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