Olagead) 4y ggan

Lnslgi€illy aslall (aguad) aals

Lalalt Solaty a1l

Ldad) cbogal) duls

SMsmd) (B oalaiBY) il gyl Jlal) () B lalind) ABle
(s2017 -1982 )

The Relationship between Investment In Human Capital and

The Economic Growth In Sudan (1982-2017)

Alaidy) 8 dauddll o)1 dapa (il dadie dag yhal

-
&

1)yl 2w ylall alac)

sl aaaf to daal oo deal 2Bl Hei cpall Chace (g

22022






e

4 @

(308 ) 053 Al G5 G5 AT e 208 8700 o2 L)



slaa)

- DX QU IR S SURRVEN IV SVIE WY YRS |
(d ) Laghita anilig Jualy AL Y
atas 4 JUal sally )
(Rl Al )
il Sliasa N

o e cagall 13a aCa] call J<b cqal) Agaisaaf



iy Sa

Laalay Blaill IS A5€a 5yl SN 5 calal) Goyla U age M aBls Ja 4 2eal
Blaill 44S da€a (bl daalay ClaSA) alee (AL Lled) il pal) A5Sag (agad)
Sleadl cdaadl )l ailailly Al 8)lys ¢ caladl Canddly Ml aadedll 555 ¢ paliil) daalas
iy Egailly slasd Lalall ))Y1 ¢ golaid¥) Japhaiiilly Ll 5))39 celand (55Kl
asrad) dad)l) Aol 5 (Gl Glagadl

ddde zopa ol ilS s (daaf Ao saaf 1 HeCall Q) gl abal Sl
e 3 Jse s OIS 5 LS ailiel e a2l e« IS 8 el de i
Mgl Al Adal Glaadlally cleglaal) IS e pailly jSall U e @ll L)

A all 038 Zhal b aale (he JSI 1SE

el olaYls gl 8 e o)



oaldiuall

Sasad) b eolaB) salll 5 gyl J Gy 3 ldial) g ADW las) ) Al o
ol & calacadl) Sacl (e IS T A pee 8 Al ASie cilias o(p2017-1982) 5l Dla
leladll Al dijmad AVl hsad) b eabai®y) saill o adaill clajie caledl) o 3]
Oba) leie dasldll @bl e aaall ) chaiall glad) & Cus Al Jase e daalu)
sl I stV adgal af g cdaiedl) Jedladl 4l JLaaY (ADF)aasall g S
Ja¥) dlighy 5yuad 4Dl 35ag Lo (ECM) Uil maas 5 (ARDL) i) Jalall ¢ 54l

)yl Gl yarie oy

SN s e IS Layhe Jaiy sl s sl @l 3 sall Jaee of Al 5l aal
LS e anal) dlael 8 saill 5 agill J3all (e daai€ aeill e 3V (€l lea) (e daalall
cdlaa¥) el il e liall ¢ Undll dadliss dssdy Allad) Jara (g Al 3Dle 2a53

Alaal¥) g 4l deadall Glabsadl aiay Gyl e oralal) aledl) & pagill & duhall Cliags aal
e Sl alanll e BV 5al) 5 deall Gow Gilaliiab aalaill Glajie Jayy cdliegiy diagan
Sl L S Jagaill jabae Ao dadail) Gilangall dlicly (pasadll 4ag Glo oaalal) aulal
Pla e dbsdally dnlenanl) L)y LGl ad) 5 (Shigall sladYl Lali)) cleladl) S sale)

cJaad) (ad 52l ) ddalgll bl )



Abstract

The study aimed to test the relationship between investment in human capital and
the economic growth in Sudan during the period (1982-2017), The problem of
the study focused on explaining the impact of each of the numbers enrolled in
education, spending on education, education outputs on economic growth in the
Sudan, as well as explaining the impact of the productive sectors on the
unemployment rate.

Statistical tests of the variables were performed, including Augmented Dicky
Fuller (ADF) Test for the stability of time series, autoregressive distributed lag
(ARDL) co integration technique, error correction model (ECM) for test of the long
and short—term relationship between variables.

The most important results of the study include the followings: growth rate of the
real GDP is directly related to the university enrollment ratio of the total
population, expenditure on education as a percentage of national income and the
growth in number of graduates, and there is a negative relationship between the
unemployment rate and the contribution of the industrial sector to the GDP.

The study recommended an expansion of university education by policies that
encourage its quality, linking education outcomes to the needs of the labor
market, increasing education expenditure, focusing on university education in
particular, self-financing to educational institutions as possible. Also, restructuring
the productive sectors of the Sudanese economy, developing them, and increases

their capabilities through job creation strategies.
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e Source: Derived using data from International Labor Organization, ILOSTAT database and

World Bank population estimates. Labor data retrieved in November 2017.
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! Elryah, Yagoub (2016). Analysis of the recent Sudanese Industrial Policy in the New

Structural Economics Framework: The Way towards Economic Transformation. Journal of

Behavioral Economics, Finance, Entrepreneurship, Accounting and Transport Vol. (4). No (2).
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VAR lag Order Selection Criteria
Variable Lags
LR FPE AIC SC HQ
0 NA 6.181770 4.659444 4.707832* 4.673378*
RGDP 1 0.717212 6.481231 4.706483 4.803260 4.734351
2 1.150550 6.662784 4.733382 4.878547 4.775184
0 NA 31.07885 6.274367 6.322755 6.288301
BAS 1 27.08315* 10.86181* 5.222825* 5.319602* 5.250693*
2 0.091133 11.69243 5.295786 5.440951 5.337588
0 NA 116.2129 7.593263 7.641651 7.607179
SEC 1 60.69753* 10.00965* 5.141122* 5.237899* 5.168991*
2 0.884202 10.40990 5.179602 5.324767 5.221404
0 NA 31.19304 6.278034 6.326422 6.291968
o 1 88.57653* 0.840882* 2.664268* 2.761045* 2.692136*
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2 0.315043 0.896416 2.727494 2.872659 2.769296
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Series Intercept
Intercept Intercept Intercept and
None (I) and trend None (I)
only (II) only (II) trend (11I)
(1)

RGDP -3.006720* -5.395742* -5.518844* -9.347482* -9.204081* -9.063357*
BAS 0.651741 -1.064814 -1.866595 -5.662750* -5.670383* -5.730744*
SEC 1.324031 -0.498943 -2.437335 -4.451571* -4.852340* -4.797490
UNV 2.322374 0.200268 -1.934788 -4.763536* -6.130856* -6.123069*

Tests Critical Value
1% -2.632688 -3.632900 -4.243644 -2.634731 -3.639407 -4.252879
5% -1.950687 -2.948404 -3.544284 -1.951000 -2.951125 -3.548490
10% -1.611059 -2.612874 -3.204699 -1.610907 -2.614300 -3.207094

Eviews10 zalin aladial Sllal) Julas (e Galill 2 jraddl o

el A Hasiy) z3gan o) & Ja) Alsh A (eld &5 Jughall gaall Ol ()
Ao 25 Y Cua ikl Qishll a1 Glales Ligina (3-4) Jsaal) mag WS (ARDL) ¢354l
Saa) Gl Guaar Gty daasy iall Jleal) Jad) w5l 8 seill G o Ligine
Syl Lasdy aaal) Jal) Aod) Ul 8 sl Jaee o Al 3Dle 2ag Ly L olS
(%10) o)sie disina (s5ine die @iy cBaaly dvia) 58 oylake i) by (SEC) Ligilll Lysjladlly
2 st Jaee Gn (%10) e Lisiess Linge 3DNe 35 (ARDL) ,lid] Ao moasi Laiy
e ey Al Ol sl e Slealally Blaaly) dusy (RGDP) agall o) sl

-Baalg duie) 8

(3-3) Js>

(ARDL) g gall clUadll I3 Jaxiy) & dgals aghal) Ja¥) cilalaa sl il

Dependent Variable GDP

Variable

Coefficient

T - statistic

Prob

RGDP(-1)

-0.374321**

-2.189731

0.0400
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RGDP(-2) -0.159648 -1.116385 0.2769
RGDP(-3) -0.298913** -2.031997 0.0550
RGDP(-4) -0.098749 -0.596113 0.5575
BAS(-1) -0.300858 -1.047595 0.3067
BAS(-2) -0.630040 -1.523523 0.1425
SEC(-1) -0.822666*** -1.8472260 0.0788
SEC(-2) -0.228598 -0.742382 0.4661
UNV(-1) 1.601321*** 1.740004 0.0965
UNV(-2) 0.630342 0.520123 0.6084
C 69.882264* 2.692032 0.0136

R-squared 0.394026 Mean dependent var 5.559375

Adjusted R-squared 0.105468 S.D. dependent var 3.571650

S.E. of regression 3.378057 Akaike info criterion 5.538765

Sum squared resid 239.6366 Schwarz criterion 6.042611

Log likelihood -77.62024 Hannan-Quinn criter. 5.705776

F-statistic 1.365498 Durbin-Watson stat 2.560092

Prob(F-statistic) 0.261757

Eviews10 zalin aladial Slibal) Jalas (e Galill 2 juaddl o

i) e %39 Jlss e z3sal) o) (R manill Jalew dad (e (3-3) Joaall LDl LS
Bawd ) el Les Al 558 (PIA Glagad) & sl JaaY) Jadll il sai Jaes b Alalal
Ol Jlea] A D001 Gojlaadly BaalY) dus ((BAS) ol dlea] ) Gl Goplaey Glaaly)
csaall b damsall Apialll clelaYl (UNV) Sl Jlea) ) claslally Glaaly) 4o (SED)
% 61 Lin ¢ Aagall Jal) JAsall @l 8 gaill Jaee Ao SV b s Jalsall Jias Y
el @l (& sall Jaear @bl e dggaall & zasaill dicdadl e AV dalsall e
(2.560092)4as (D.W)asilas) citly .z3sailly Slodall puiiall lehiay ) a5 sl s

Q\J‘Lm‘j A< 929 adc daiaga

158



3pial) gian dlidiall Jalsal L) (4)

JalSs 3gag paas adall Gapdl chiiall o saal) Alighe Ao 3ga HLasY (F) Llad) Ll aadnnd
1) priall o S yidia

Hp:8, =6,=8;=8,=0
el G dide JalSS dgae dand) (il il

Ho:8; # 8, #8; #8, # 0
sl L] dapd oy Apppeatill el 2o o adiny 4 (a2 (F) Llod) wis of e
Ofic sane Ay (F) Lilias) d3jlae st d(1) AV dapall 51 1(0) i dayall (e dlalSie cuil€
dajall sl juds Gos (8 Llall agaally I(1) Al dajall ol ) e L dapad) sl (e
O V) Abgh ajls ADle dsag Al ladl g Cus L S dsal) adll ) 1(0) Ablad
(F) Lilan) dasd 43jlae 3nh e (UNV, SEC, BAS) il cilyiidlly (RGDP) ailill xial
dapall all oY) aadl e 5S) Digund) (F) dad cul€ 136 ¢ A1 aally eV aall ae dogunal
Wl panll dpcasd (b yig oY) Aligh 2l ABDle 35a9 2alSa) o pai ) Al duajill Jis

YR ehal akiio ¥ guasl o Caady 130y il Ciliie G ide JalS 35ag adeg Jighal

(4-3) s
(F — Bounds test)d idall Jalsill agagl aganll mgia jLis) milis
F - Statistic Signif 1(0) I(1)
10% 2.618 3.532%**
5.9617583 5% 3.164 4.194**
1% 4.614 5.966

Eviews10 zalin alaaiul cibibad) idas e Galill 1 jaaddl o
adll AV ol Gsi a5 (5.9617583) gl (F) diluan dad o (4-3) Joaall cilily i
O ) Dsins (F) dilas) oY anell docajp iy ) (%5) Lsiee gre e (1) nal)

(RGDP) _adall Jleal aall milll b saill Joee G JaY) dlish 4355 3Dle (had cl el
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Gy daasi ((BAS) Gt} Gl i) duess 3 Al & peniil] yiially wlill uaiall s
Gria 2o iy (OISl (Jla) ) )(UNV) clasladl Blasly) dawiy (SED) dugilll Gulaall
ool (S el o3y JaY) Absh Al ADAe a5ag o Gl anys 1) (%5) Lisine

LAY Bl Alall Clilally Sigy 3 Uadll mosa 7 35
Gy abal) Mlaa) Asall @il B gail) Jura dBlal (ECM) zigail Usdl) pruniat sl (4)

P U] manaas 3gai i ) ALSYL oSl Mlas) ) Asaail) Jaalls glaily)

p p p

p
AGRGDP,) = a + Z ¢ A(RGDP),_ + Z 0, A(BAS),_; + Z ¢, ASEC),_, + Z A ACUNY),.
i=1

i=1 i=0 i=0

+V¢+8,A(RGDP)_; + 8,A(BAS)¢_; + 83A(SEC)_1 + 8,A(UNV)_4
cJaY) Buad ALl CDalas 1 (g, 05,y A)  bprial) eladl 3538 r p il sl r g rlus
da¥) dlish a8l clalas & (84, 8,,85,8, )
O ¢ R? aaill Jelea dad o 2aadl (5-3) Jand) 8 add) sy 3 il gsun oy
o iall JJlea¥) sl il 8 sail) Jaee 8 Alalall sl (e %78 s iy z3sail
Gilaalalls 3laily) Ly (SEC) gl Laplaall GlailY) das o Gum cduahll 330 DS Glaged
Jaa o 5SY) L« Jalgall & cBaaly L) 878 o)laia Sl ol el o« (UNV)
Ugguss ol & dalsall (0 % 22 Laiy ((RGDP) sl sy sl il & sail
L sdall il Al g o dgailly ALl e el Lgie

(5-3) ds

ECM g igail Uadl) rrasal puadi geilis

Dependant variable D(RGDP)
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Variable Coefficient T - statistic Prob
D(RGDP(-1)) 0.557311** 2.296519 0.0320
D(RGDP (-2)) 0.397663** 2.047146 0.0534
D(RGDP (-3)) 0.098749 0.694876 0.4948

D(BAS(-1)) -0.300858 -1.389661 0.1792

D(SEC(-1)) -0.822666* -3.122729 0.0051

D(UNV(-1)) 1.601321** 2.186578 0.0402

ECM(-1) -1.931633* -5.957068 0.0000

R-squared 0.787908 Mean dependent var 0.331250

Adjusted R-squared 0.737005 S.D. dependent var 6.037166

S.E. of regression 3.096040 Akaike info criterion 5.288765

Sum squared resid 239.6366 Schwarz criterion 5.609394

Log likelihood -77.62024 Hannan-Quinn criter. 5.395044
Durbin-Watson stat 2.560092

Eviews10 galin aladials Glibad) Judas e Galill 2 jraddl o
OsS O amag sl Alla ) chariall sage (sdas sl) Aoy oo 28Sy Wadll mamal aa el ales 0
Jalaal dalhaal) el uiy cchuriall (u iide Jal&i 2sag ge cRESU 5LEY1 by Lgina Jabaal) 138
sl o Sall zigaill )l ALl 5L ey ¢l Alls salaiad deju N Uadd) s aa
il Jalsal) ol dudled ST Aoy Uadl) moaad 2o elals Jadipall (ginally callaad) Jalaally ¢yl
delen g of Cun DLl 5LEY) 2o %1 (ggie vie ECM(—1)ladd) mepmai 2a igine mea® LS
Gaiall Jaay) Jad) i) 6 gaill Jaee o) g (-1.931633) (golos s yakall Uadll pranias
Baall e (hiiall Gl RN (e (%93) Jalad dassiy duie) B30 IS (A L)l 4iad a5 Jaesy (RGDP)
srall) gadll Pla sl sy Aad) ol & sall Jaes Cijady Lovie () sanly At el 553
caba¥) 138 e (%93) ol b grsal aiy 4ld el (gaall 8 Algall diad e Basly duia) ol 853
Breusch — Godfrey Serial LM test wlaall Jaliy¥l ol judy @ dudadl) BN LIS ()

)Lsiaadl (gina 2ic (5.494734) sl (F) dilas) dad o) A ddlgdall (i) i Correlation
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s Ji llans Laa (%1 ) Buginal (g5iene vie (11.33662) cssbs 1ol ALlaal) 52 ) dads (%1

cdsanll LS lantV) Al Blod udes 03 Lol Al<ae a3 Y 4tk A6 aaal

(6 —3) Jsa
Breusch — Godfrey Serial Correlation LM test lulual Jals ) jLod) sl
F-statistic 5.494734 Prob. F(2,21) 0.0120
Obs*R-squared 11.33662 Prob. Chi-Squared 0.0035

Eviews10 gl aladiuly Calidl : juadl o

vl cpla¥) el ISl phsad) (e SUl :(ARDL) zigadl Al L&) jLas) ()
S ol e led Al i (g asas e Al o3 deadiall Ul i (gl caghalls
Cumulative Sum of Recursive ) dalidl sl Sl g ganall jlodl sles opyladl alasi)
Cumulative Sum of ) datiall sl cilasjal aSHll ggenall sy (Residual, CUSUM
.(Square Recursive Residual, CUSUMSQ
IS dilany bl JSEN #8913 ECM 5 ARDL Zias 5y3al) cBlalaall gl L) (saatag
28 OsS5 A ey %05 Disinall (gris e dnpall 25l Jals CUSUMSQ 5 CUSUM (e

Lggiaal 130 die aganll oyla cpylad) elas  Jlul) JKEN Jam) 1) B e O aladl)

CUSUMSQ Aadial 31 sl sl (aS1 5l g sl (2-3) IS CUSUM Aadiall 31 ll aS1 501 g samnal (1-3) JS20

12 o 10 |
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— CUSUM ———— 5% signif
— CUSUM of Squares - 5% Significance © Significance

225ua ‘)3\)';.“ ‘(1) Jl;n (55222l cga:glaﬂ\

162



e LS e 2235l ARDL ¢ 3sail 8paiall clebeadl of (2-3) 5 (1-3) 0al€all (e peaisg
e 755 G g dsall L alaasly Al Gyt Gn Le as (bl dea 55 Lee dahll 52e
Jals z3gaill 13gd 0nsSaall LY slasy Jlall JSEN ady 3 ighlly suaill gaall & Uaal)

%5 dgieadl (s5ie 2ic daall dgaall
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GaBY) gail) o aiail) Ao UY) JE : A i)
adeill e 3EY) e IS aaadl L) ladll ol 8 salll da Al 4Bz 3gall 138 b
AaaY) Aadl) ZU e A€ lasally aludl lsba ((EDUX) - Jlaay) sl Q3 (g LpesiS
{(22017-1982) 55l DAa lasedl 3 (INF) adaill Jaess «(EXPO)
rABall gie il (Sai dus O
RGDP = f(EDUX,EXPO,INF)
10sS zsaill palyl) IS s il
RGDP, = By + B{EDUX, + B,EXPO, + B;INF,
B; <0 B{,B, > 0 :dadgall cflay)
Gilaxally aledl chabiay adaill e GUY) (e JS Lapha dasiy adall Jaa¥) sl i) of (g
tp zisail da il ypall 8 il adill Jaees e daiiy Ly
RGDP, = By + B{EDUX, + B,EXPO, — B;INF, + &,

ralbl) wlas o

(s il by ) gl sall oVl ol 8 pal) s -

(sl i) bl ) Jlaay) casdll Jaall (e Gausi€ aibeill e 3yl -

(sl il ilily) Jaa¥) aall ) (e 2asiS ciloaally bl cisla —

(gl slasd (55a0 Slall lily) adcail) Jaee
LAY c-a‘lla o
syl ol axs ((7-3) dsaa) laag A el & DA e selal) cld s ()
3aaly el 358 & (INF)5 ((EXPO) ((EDUX) duball af cpaiall (e & )
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& (LR, FPE, AIC, SC, HG) doxiiuall dlialiall julae il Cavsy lghigiaal sllig
G sl G of a3 iy ((SC) Lbes Gy lid) & ademill Jaea el of ) 3,LEY)

(0) Ll LD cllagy) 558 (GDP) s adll geilil

(7-3) Joo
slaty) clid lad) il
VAR lag Order Selection Criteria
Variable Lags LR FPE AIC SC HQ

0 NA 6.181770 4.659444 4.707832* 4.673378*

RGDP 1 0.717212 6.481231 4.706483 4.803260 4.734351
2 1.150550 6.662784 4.733382 4.878547 4.775184

0 NA 0.266562 1.515691 1.564079 1.529625

EDUX 1 33.09940* 0.072505* 0.213472* 0.310249* 0.241340*
2 0.345434 0.077191 0.275376 0.420541 0.317179

0 NA 36.98885 6.448456 6.496844 6.462390

EXPO 1 29.54236* 11.66829* 5.294447* 5.391224* 5.322315*
2 0.795001 12.18201 5.336805 5.481970 5.378607

0 NA 1561.315 10.19112 10.239951 10.20506

INF 1 25.70557* 577.9040 9.196980 9.293757* 9.224849
2 2.420917 562.1684* 9.168646* 9.313811 9.210448*

EViews 10 gelis alasials Slilul) Jiss e Gaaldl t jradl o
ea) i g (8-3) Usial r(Baasl Usia) Al gudhed) b il (o)
S b el Ll Zael) Akl o) I i Ll aas Gun changl) il s S
sl b deadied) #3le DA (gl v Biias (RGDP) _adall Jla)) s
o JS1 Al Lol Lty 1(0) o Ayl (0 ALelSiia gh JEIL (% 1) Zigine (gricens
Slaaally aladl chla ((EDUX)  Jlay) agill Jaall (e Gai€ adeil) e Glisy)

gl die Byia e (INF) aazill Janag (EXPO) JlaaY) sl &3l (e docsS
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Js¥) @yl 3alis «(ADF) saagll jodal g S HLad) o 3 deddiicedd) ZDGN 2 3laill

Gsienn die @Iy (1) oV dayal) o AlalSia gd L (JsY) 3l i Bjiine Laaas Ll

LAY o 8 dexdieaal) z3laill (% 1) digine

(8-3) ds>

dia)l) Jedhuad) )iy (ADF) gosall jlgh (Soa chliis) il

Unit Root Test using Augmented Dickey-fuller (ADF)

157 Diff.

Level

Time == Intercept and Intercept only | Intercept and trend
Seri

eries None (I) Intercept only (I1) trend (1) None (1) (I m
RGDP -3.006720* -5.395742* -5.518844* -9.347482* -9.204081* -9.063357*
EDUX -1.462599 -2.752437*** -2.348137 -4.962018* -4.964353* -5.383132*
EXPO -0.629281 -1.210322 -1.450961 -7.189889* -7.080461* -6.969608*

INF -0.979096 -1.477067 -1.845831 -8.076897* -7.953301* -7.846427*

Tests Critical Value

1% -2.632688 -3.632900 -4.243644 -2.634731 -3.639407 -4.252879

5% -1.950687 -2.948404 -3.544284 -1.951000 -2.951125 -3.548490

10% -1.611059 -2.612874 -3.204699 -1.610907 -2.614300 -3.207094

Eviews10 zalin aladial Slilal) Judas (e Galill 2 joaddl o

el A jlasiy) z3gai Hla) A JaY) dligl ADL il &5 Jughal) gaall B O3l ()

5ag ) cpi Cua 8yakall daghall Ja¥) cilades zeagy illy (9-3) Jsaalls WS (ARDL) ¢ sl

Jaras (EDUX) Jlea) osill J3a (o LS aleill e GEY) o o2l dlish Zpa)k ile

el ol ey il (%1) ) Jeai digieas (RGDP) gl Jlaa) aall bl 6 saill

WDle 3gay ) il clal Lay (6.88) 5)aall Jalaall dad Lgd ity aubaill e GladU b

5 (1) olsie i) by adall Jleal) Asd) w5l 8 gaill Joaag adeill o 5L dause

I e (%5) 5 (61) Bsis Sl 32 (3)
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pld) chala 5 aaall Jaayl sl bl 5 sail) Jaee om 3D o) ) i) e
LS lilas) dsiee e LS Lue @l (EXPO) JlaaY) ladl) mlill e 4 cilardlly
dare G (W]) A deai (A Wgine o a2l o diein ADle 35a ) diladll il jds
o)die admill Jaedd ie) b Lyl el Cus o Jlaa¥) Asdll mlll 8 gail) Jaeay adoal
(-0.08) 5yaall adcaill Jare Jalae desd cialy Lty L(0.07) 502l Jalaal) daidy el (4)
Glell (3) olike o) paly ) Jaddl w5l 5 sail) Jaeay pdaill (p Laual) A8
(%1) Ligine (Geiun dieg adiaill Jaadl
S sl o e L sl ) dlsall ST p sdetl Gl SY1 ol sy e Les
A€ adaill e @iyl e iyl o s L daghall Jal) 8 Glasadls Jiaal) sl msll) s
Ry il o) ) M) b sl R 1) ) (g (%1) B pasil Ul e
.(%6.88)

(9-3) Jy
(ARDL) g5 gall slUadll 3N asiy) ¢ dgals aghal) Ja¥) cilalaa puails il

Dependent Variable GDP
Variable Coefficient T - statistic Prob
RGDP(-1) -0.694544 -4.628853 0.0003
RGDP(-2) -0.538512 -3.928803 0.0013
RGDP(-3) -0.428610 -3.246803 0.0054
RGDP(-4) -0.220178 -1.763353 0.0982
EDUX(-1) -4.600772 -2.962319 0.0097
EDUX(-2) 3.647115 1.619948 0.1261
EDUX(-3) -5.600897 -2.427039 0.0283
EDUX(-4) 6.884517 3.065209 0.0079
EDUX(-5) -5.919402 -4.098257 0.0009
EXPO(-1) -0.145796 -1.295005 0.2149
INF(-1) -0.025022 -1.425399 0.1745
INF(-2) 0.005888 0.271660 0.7896
INF(-3) -0.080723 -4.015141 0.0011
INF(-4) 0.071362 3.605816 0.0026
INF(-5) 0.022389 1.192053 0.2518
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C | 2786615 | 5.614077 | 0.0000
R-squared 0.880567 Mean dependent var 5.564516
Adjusted R-squared 0.761134 S.D. dependent var 3.630569
S.E. of regression 1.774401 Akaike info criterion 4.291124
Sum squared resid 47.22749 Schwarz criterion 5.031247
Log likelihood -50.51242 Hannan-Quinn criter. 4.532386
F-statistic 7.372898 Durbin-Watson stat 2.416248
Prob(F-statistic) 0.000194

Eviews10 gzablin aladial Sllal)l Julas (e Galill 2 juaddl o

a3 Jane b ns ) @yl e (%88) e kel (ARDL) 39 dajaall & jesdil) ol il
(R?=0.88) a1l Jalae dad citly Cum ial) Jlaay) ladl) bl

sl (F) Lileanl daid o) (10 =3) Jsaall cilily i ragand) pghas dlidall Jalsil JLaa) (3)
A by (gl (%) Lisine grime die (1) dnall aill V) 2l o a9 (13.10383)
& sl Jane Gn da¥1 Alsh alss 3Dle i il of (ol Lisies (F) Lilas) oY aaal
SWY) b Abdal L) lpridly Ul il gag (RGDP) agall JaaY) sl gl
U e A€ Glaadlly aludl @lpba ((EDUX) Jleay) ol 2l (0 dusS adaill e

(INF) aazil Janas « (EXPO) Jlaay! sl

(10-3) Jsa>
(F — Bounds test)d idall Jalsil) agagl aganl) mgia jLid) milis
F - Statistic Signif 1(0) 1(1)
10% 2,618 3.532%**
13.10383 5% 3.164 4.194**
1% 4.428 5.816*

Eviews10 zalin alaaiul cibibad) das e Galill 1 jaadll o

e Faly JasY) Il gl 5 5l Jaead JaY1 Al AS5l5 BDle agm 00 ) 2n

e dany! aall il e Ao cilexlly aldl clptba ¢ Jlaa¥) agill Jaall (o LS ailail
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Ailall el Sigr ) Uadl) maaad zdsed ) JEY) (Ko cadall Jaee ) dileaYl
a8yl
0 Uil ey 0085 39 ladinlsg - ECM zigail Uadl) s s (2)

p p p P
(RGDP) = ay + ; ; ACRGDP),_; + ; 8; A(EDUX),_; + ; @; ACEXPO),_; + ; 2 AINF),._;

+v,+8; A(RGDP)_; + 8,A(EDUX)_; + 85A(EXPO)_; + 84A(INF)_,

zisall o) (R? wanil) Jalae dad ge LD ((11-3) Jgan b Wadll mnas zigas il 010
Sasal) b aall Jleay) Jadll gl 5 saidll Jone b Alalall il (n %95 s esi
(EDUX)  Jaa¥) casill (2l (o Gausi€ il o GEY) o) o Cum ¢ Al 520 D&
ladll ) b sadll Jaee dlaiad Al o 5SY) a0 iy Jalsal) o (INF) adcill Jaeey
A e il Wie Alghes Suddll e Jelsall e % 5 Liw ((RGDP) adsll sy
sl sl Ahadly zisall

(11-3)dse
ECM zigail Uadl) mrasal s il

Dependent variable D(GDP)

Variable Coefficient T - statistic Prob
D(RGDP(-1)) 1.187300 4981157 0.0002
D(RGDP(-2)) 0.648788 3.624309 0.0025
D(RGDP(-3)) 0.220178 2.119411 0.0511
D(EDUX(-1)) -4.600772 -4.197867 0.0008
D(EDUX(-2)) 4.635783 3.081265 0.0076
D(EDUX(-3)) -0.965115 -0.730001 0.4766
D(EDUX(-4)) 5.919402 5.444428 0.0001

D(INF(-1)) -0.0250022 -1.745867 0.1013
D(INF(-2)) -0.013028 -0.931864 0.3662
D(INF(-3)) -0.093751 -6.853382 0.0000
D(INF(-4)) -0.022389 -1.609803 0.1283

ECM(-1) -2.881844 -9.109937 0.0000
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R-squared 0.952604
Adjusted R-squared 0.925165
S.E. of regression 1.576597
Sum squared resid 47.22749
Log likelihood -50.51242
Durbin-Watson stat 2.416248

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.

-0.035484
5.763248
4.033060
4.588151
4.214006

Eviews10 zabin aladial Sllal)l Julas (e Galill 2 joaddl o

daid ui dus ‘S\_JLUJ\ @LJ:}[\ & %1 GPua Jic ECM(_I) sl @Mﬁ Aa Z.fym C_Ad:\:i PXS

aall mll el Jae ) meag (-2.881844) (sl lly kel Uadll momat Jalas

JNaa) (ge (%088) Jalas dociy Aia) Bra IS (& Algill diaid gas Jaay (RGDP)  aidall  Jleay)

el @l G el Jaee Ciaty Ladie (gl Basly Ay el 558 Baall e Rl Ol

4 ) (Saal) b A iad e aanly e el ks el sadll Dl Saisll eyl

) e e (7%088) dala e sl g

(F) dflas) 408 o) ) Breusch — Godfrey Lol mili jui @ cududl) BlLa M) jLIS) ()

(3703444) Lﬁﬁm Ll aliladl) (Xz) Aoy c(%lO) (S 2ic 2\:1‘9.\:“ Pr=} &R (1374236) Carly

AU aagn Y il ALY poal) Lo jd Jiis Ulasy Laa ((%10) dosinall (s5inall die Ligine e a9

(12-3) ds
Breusch — Godfrey Serial Correlation LM test luluil) Ll Lod) ails
F-statistic 1.374236 Prob. F(2,21) 0.2749
Obs*R-squared 3.703444 Prob. Chi-Squared 0.1570

Eviews10 zalin aladiul Galdl : jradl o

z3sal B3kall COlaall o slial (<Al (e iy (ARDL) gigall Al jhEay) JLas) ()

alasaily Ayl it il dgag e 35 Lee Al sae e WIS s 233l ARDL
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slasV Shall JSAY sk Cus cishlly padll (sl b Uadl) maaa mil o zisall)
%35 Liginal) (ggis vic dajall dgaal) Jahy 2 3saill 13g] cpysSaall (pylaay)

CUSUMSQ axjtiall 35l o yal aSIll g sanall (4-3) ISl CUSUM xgiall 3lsall aSIll g ganall (3-3) JSal
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CUSUM ————- 5% Significance
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SLaiBY) galll Ao andeil) cilajia i ;G Gaal)
Calasdl i ((GRAD) (pajdll sae & saill ((UNE) dlad) Jaea 30 JS B PJIGITEN
(RGDP) _igall Maa¥) adl) bl 6 saill dowi e (UNV) I Jleal ) claalal) 8
(#2017-1982) il Pla aged)
Jhaly g igall) debua (Ka o

RGDP = f(UNE,GRAD,UNV)
105S zasaill b)) J<all ol g

RGDP, = By + BjUNE; + B,GRAD; + B3;UNV,
B,,B; <0 B; > 0 :daigdl @l)lay)

Ly ccpanydll dhael il o Aladl Jaees Lufe sy adal) Jlea¥) Jadll bl of
tot zdgaill da ) §ygeall 8 Ly L Gl Jleal 1) claslad) 6 calaiall duasy Lyl

RGDPt = BO - BlUNEt - BzGRADt + BlUNVt + gt

ralbl) wlas o
Blig )il Jame — (ool il @lily ) sl sl JaaW) bl 4 saill Lows
e Cpadl) slael Gl e Galll Glas)gua Al dlae) (& gaill Jare = (Olasad) Jaal)
Lalall 3)laY) ¢ Jlall arlasll Jod Liad HLod¥) diad ¢ alall Enlly Jall aidaill 8))y5 o)l

QM\ A —(.E.J.J:Cm C'_abAu cejlajﬂ\ 4&;‘\1.‘4;}[\ MJS\ ccbaayd L_Sjs)d‘ JL@AJ\ u_b.um
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<l W dlee, J.W. & H. Lee' 1999-1990 : o<l ol I claalall 3

- sall il il W yras 22017-2000

¢ kaay) cjl:u (o)

Jaee a5 Auhll a8 il e el 2D cla) of 2a3 G ellay) b Las) ()

(UNV) srelal) adanll & laiaall A (GRAD) (pasall axe & el Lo «(UNE) aUadl

saill Las o 2 Laiy L deadiaa) Alalidll julee gl sy Lgiginal Gllg cBasly el 58 4

saladl e 5Ly (0) s L) A clay) 55 (i (RGDP) agall Jaa) sl mldll s

bl Jganll e ey LS cdariiiodl)

(13-3) Jsas

oY) i L) quits

Variable Lags VAR lag Order Selection Criteria
LR FPE AIC SC HQ

0 NA 6.181770 4.659444 4.707832* 4.673378*

RGDP 1 0.717212 6.481231 4706483 4.803260 4.734351
2 1.150550 6.662784 4.733382 4878547 4775184

0 NA 7.961198 4912419 4960807 4926353

UNE 1 4.875046* 7.019150* 4.786215* 4.882991* 4.814083*
2 1.688575 7.048937 4.789721 4.934886 4.831524

0 NA 6764.602 11.65729 11.70605 11.67082

GRAD 1 8.392671* 5089.118 11.37239 11.46990* 11.39944
2 2.563413 4910.645* 11.33588* 11.48214 11.37644*

0 NA 31.19304 6.278034 6.326422 6.291968

UNV 1 88.57653 0.840882* 2.664268* 2.761045* 2.692136*
2 0.315043 0.896416 2.727494 2.872659 2.769296

Eviews10 gabin aladials clibad) Julas (e Galill 1 jradll

d S lid) il g JE Jeaal) s(Basgl Jgda)  ddiail Jedlad) hdia) LS (<)

hindl Jea¥) Jadl bl b sl il Aiadl) Alad) o) I s il and Gua asgll yghal

! Lee, JW. & H. Lee, (2016), Educational Attainment for Total Population, 1870-2010, v. 1.0,

http://www.barrolee.com/data/fulll.htm
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ood ML (%) Lisien (g5innr il & deriiead 7 3las ZDA (gginal) die 3j5ne (RGDP)
Oaall slael & sl 5 Alad) Jaee (e S dia)ll Judlod) Wi 1(0) e dapall (he dlalSia
8 Aeadied)l IO 23l (grieall Nie B e g8 relall aledll 8 cplad) s
AL (J¥) Bl vie sjine basi W Jo¥) @l 3aly ((ADF) sassll joaal b S L)
R B dediedl zilall (%1) Lisies (ssise die @llyg (1) V) Anpll e AlalSie gd

- okasy)

(14-3) Js>

Gia)) Sl iy (ADF) guasall Jsh (o L) il

Unit Root Test using Augmented Dickey-fuller (ADF)

. Level 15T Diff.
T‘“.“e Intercept Intercept and Intercept Intercept and
Series None (1) only (I1) trend (I11) None (I) only (IT) trend (II1)
RGDP -3.006720* | -5.395742* -5.518844* -9.347482* -9.204081* -9.063357*
UNE -0.360611 -3.369932 -3.376995* | -9.390309* -9.247209* -9.494440*
GRAD -1.589444 -9.342364* -6.694662* -5.975632* -5.900052* -5.858696*
UNV 2.653273 0.210384 -2.043666 -4.763536* -6.130856* -6.123069*

Tests Critical Value

1% -2.632688 -3.632900 -4.243644 -2.634731 -3.639407 -4.252879

5% -1.950687 -2.948404 -3.544284 -1.951000 -2.951125 -3.548490
10% -1.611059 -2.612874 -3.204699 -1.610907 -2.614300 -3.207094

Eviews10 zalin aladials Sllal) Julas (e Galill 2 juaddl o

el A jlasiy) z3gar Hla) & JaY) Aol A Guld &5 Jughal) gaall B 0316 ()
Cun 3paall Jishll Ja¥) Glades magy sWg ((15-3) a8y Jsaall sy WS (ARDL) ¢354l
Gaiall aay) Asall =il sa Jaes G (%10) L)lsie dsinas dpasa du3yha 3o 2gng Jaadls
X (0.028564) sl (g0 5yakall daleall A lgad caly cpasdll 2 & aill 5 (RGDP)
(%5)(%35) 5 (%10)dssines ddsrca iyl Akl Liay) cul€ il dasfy ADy (i elasly Jlal
Al ol il gai Jane G Lilan) digine il ADle dgag Aaadle 5 o Laiy . JIsil) e
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%5 Ligine (s5ine die e WDle Cplaunall Mac) b gaill miagl (lladl Jras (RGDP) il

oy a3 cUal

(15-3) o Jss>
(ARDL) gjgall sUadd I3 jlasiy) zdgals Jaghal) Ja¥) cilalaa o guilis

Dependent Variable RGDP
Variable Coefficient T - statistic Prob
RGDP(-1) -0.334891 -1.834320 0.0842
RGDP(-2) -0.130907 -0.799312 0.4351
RGDP(-3) -0.207724 -1.333357 0.2000
UNE 0.540196 1.137696 0.2710
GRAD 0.028564 1.798063 0.0899
GRAD(-1) 0.022739 1.306819 0.2087
GRAD(-2) 0.035079 1.851028 0.0816
GRAD(-3) 0.044801 2463818 0.0247
GRAD(-4) 0.034187 2.172194 0.0443
UNV -0.561087 -0.540216 0.5961
UNV(-1) 1.058923 0.933028 0.3639
UNV(-2) 1.986476 1.463284 0.1616
UNV(-3) -3.301973 -2.827781 0.0116
C -0.869324 -0.114766 0.9100
R-squared 0.559294 Mean dependent var 5.190581
Adjusted R-squared 0.222284 S.D. dependent var 3.986179
S.E. of regression 3.515340 Akaike info criterion 5.654601
Sum squared resid 210.0794 Schwarz criterion 6.302208
Log likelihood -73.64632 Hannan-Quinn criter. 5.865705
F-statistic 1.659577  Durbin-Watson stat 2.237402
Prob(F-statistic) 0.162284

EViews10 gl alasinly ciliball Judas (e Gaaldl : jradl) o
e %56 s ey z3sal) o (RP manll Jales e e (1573 ) a8y Joaalls 2aadls LS
e Lo Ayl 858 (DS lagall 8 sl JlaaY) ol il sai Jaee b Alaalal) el )
b daasall Lol Clelah Glealadls Bt das 5 aal) aae & saill cAllad) Jaes ()
Laiy e gitall Jleay) ad) zll) G gaill Jaee Llaiedd HSY) 55l @ld Qelgal) i (Jsaal
Ul b sail) Jaees sl e Aggeddl o zisaill diecad) je GAY) Melsal) (0 % 44

ey Jlsdall il Lghioy A 8y adall JleaY) sl
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sl (F) Lilan) e o) (16-3) Jsaall cilily i ragand) meian dljidual) Jalsall jLas) (9)
paall dpmjp (ymiyi (o) (%5) dusina (ssie die ol(1) dapall akll YN as G5 a5 (7.66)
Ul sl Jaes C da¥) Absh agls 3Dle Gaad Shsid) o) () dugina (F) &ilas) oY
Aladl Jane 8 Culicid) &l lrially 2l sl sy (RGDP) sl JlaY! sl

O Jlea) ) laalally Bl dans 5 eanal) slael b gaill

(16-3) Jsx
(F — Bounds test)d idall Jalsill agagl dgaad) mgia jlid) milis
F - Statistic Signif 1(0) 1(1)
10% 2.37 3.2
7.661472 5% 2.79 3.67
1% 3.65 4.66

Eviews10 zalin aladiul cibibad) las e Salill 1 jaaall o

s ) Uadl) manc 3gas i b gopdll li€ay Ja¥) Aligha 4l ADhe 9ng (he (3Ra3 Sa

LAY Byaadl) dlal) Ll
Gy (Adal) Alaay) Asal) gl B galll Jira d8al ECM £ igail Undl) sl il (2)
—3) Jsas b Uil o ga il sgun o 1olSud) Mlaa) (o dpaidadl) Jahally Glaily)
Jaea b Alalall bl 0 %79 Jon oty z3salll o) (R* 20a1l Jales Ao (ga LoDl (17
saill Jaee o () ady Gus Al Bae DA Glasad) 8 iaal)  JlaaY) JAadll ) 6 gal
Saa¥l sl w5 gaill aa e daa ok Ale @b ) elal G50 G Al dlacl b
Saaly) daws iy . ouSe @l @il (1263) sl die iy %5 Ligine (gsimas Sibal
dalsadl oo ¢(linia) L8y Basly duia) 5538 o)lake e) slladly OISl Jlea) (0 (UNV) cilealadl
dllyy (RGDP) _aiaall Jaay) JAsall i) 8 saill Jaee dilaiad dlly Gle 5S¥) 3l @il
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o a3 WS cillladl Joad 3 (ol Hedr o) Wi ¢ Jsill JAe(%1) 5 (10%) dilas) Ligine (grinas

sl dnpadll e Jalgall s 058 el Jlea¥) sl lill & el (e %21

(17-3) Js>
ECM g igail Uadl) ranal s geilis
Dependant variable D(GDP
Variable Coefficient T - statistic Prob
D(RDGP(-1)) 0.338631 1.994606 0.0624
D(RDGP(-2)) 0.207724 1.698012 0.1077
D(GRAD) 0.028564 2.687367 0.0156
D(GRAD(-1)) -0.114067 -5.455936 0.0000
D(GRAD(-2)) -0.078988 -4.55079 0.0003
D(GRAD(-3)) -0.034187 -3.403454 0.0034
D(UNV) -0.561087 -0.809754 0.4293
D(UNV(-1)) 1.315498 1.965923 0.0659
D(UNV(-2)) 3.301973 3.992282 0.0009
ECM(-1) -1.673522 -6.879015 0.0000
R-squared 0.789523 Mean dependent var -0.036475
Adjusted R-squared 0.699319 S.D. dependent var 5.768054
S.E. of regression 3.162876 Akaike info criterion 5.396537
Sum squared resid 210.0794 Schwarz criterion 5.859113
Log likelihood -73.64632 Hannan-Quinn criter. 5.547325
Durbin-Watson stat 2.237402

Eviews10 zalin aladiul cibibad) las e Salill 1 jaadll o
dad o Cun (AL 5LaY) = Pl ge xie ECM(-1) sl Tl 2 dugias i LS
Saay) ol mlll G saill Jaen ) grags (1.67) gl Wy kel Uadll momea Jalas
O3l NN e (%67) Jalas dacisy dyie) 82 IS B Ajlgill aiad gai Jaas (RGDP) aszal)
Sl Jadll bl (& gaill Jare oy Ladie (g) cBanly duie) elay) 850 saall (e R
f 4l ) gaall (A Alall el e aaly Ay el B uadll adl Pla il

) e e (%67) dala b sl
Breusch — Godfrey LM test _lulull Llo)¥l jlis) judy @ dadadl) SLay) jLas) ()

Sty (0.2208) & chi-Squared digiea daid o N Ldlgiall oaa¥) o Serial Correlation
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iy WS Ll Lol ) A angy Y Ul catall daajd Juis Ly Laa (0.05) (e ST g
colial Jganl)
(18-3) Jsaa

Breusch — Godfrey Serial Correlation LM test  duluil) b)) L) gl

F-statistic 0.809729 Prob. F(2,15) 0.4635
Obs*R-squared 3.020750 Prob. Chi-Squared(2) 0.2208

Eviews10 zalin aladiuls osialll dlae) 1 jradl o

Ealeall of ol QKA (e el Cua : (ARDL) zigall Al i) jLadl (z)
Clyie G bl s Xi e Aah) 500 e LIS s a0l ARDL 735010 5534
Sl JSAN a8y Cun (aghally yradll (gaall b Uadl) o 38 Cp z3gail) 8 plaily Al

%35 Liginall (s5ine e Anjall 353a]) J3l3 z3saill 13gd (Sl (ulaaY) slasy

(6-3) J<al (5-3) J<a
CUSUMSQ  datiall  Slsall cilasyal  aSI g ganall CUSUM aaslial)  lsall <S5l ¢ sanal
—— CUSUM of Squares ----- 5% Significance —— CUSUM ----- 5% Significance
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Al M) @l b ki) ciloUadl) Laaluag D) Jara © gobyl) Gasall
Cleladll daalus dwsy (UNE)AUad) Jaee op 3D jlad) o Gl 1 3 agtin
adl @y (SER)exdll glhadll ((IND) cliall gUsill ((AGR) el)3ll g Unill) ity

sl b Jaay)
D ABal o uadl) e dus O
UNE = f(AGR, IND, SER)
10sS zsaill palyl) IS s il
UNE; = By + B;AGR, + B,IND; + B;SER,
By,B,,B; <0 :dad gial) ol L)

Bowall Gl il L adll Il bl b b)) cleladl) dals Ll o Alad) of
R zasaill da il
UNEt = BO - BlAGRt - leNDt - B3SERt + gt

p ol e o
Oasadl iy elasd (Gl Sleall by Gl dael) Lala@) cle Ul daaloe s —
(Olaseadl Jeall B)l35 JalUasll Jana = (535l
a7l o
Bl Al a8 bl aealy 4 aad ola)l Jeaall il e ela) b jlas) (i)

Alalid) s IS Crons Lgisina @iy csanly slad 558 o Al ol
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(19-3) Jsas

syl i ) il

VAR lag Order Selection Criteria
Variable Lags
LR FPE AIC SC HG
0 NA 14.81047 5.533168 5.581924 5.546691
AGR 1 20.88678* 6.472183* 4.705048* 4.802558* 4.732093*
2 0.014349 7.012404 4.784396 4930661 4.824963
0 NA 28.10749 6.173870 6.222626 6.187393
IND 1 45.55176* 4.203111* 4.273359* 4.370869* 4.300404*
2 0.089446 4.538418 4.349294 4.495559 4.389861
0 NA 25.61000 6.080817 6.129572 6.094340
SER 1 27.02352* 8.570681* 4.985882* 5.083392* 5.012927*
2 0.014399 9.286038 5.065227 5.211492 5.105795
0 NA 7.961198 4912419 4960807 4926353
UNE 1 4.875046* 7.019150* 4.786215* 4.882991* 4.814083*
2 1.688575 7.048937 4.789721 4934886 4.831524
Eviews10 zalin aladiul cibibad) las e Salill 1 jaaall o
O N MY Aam i Cus i(Basgd Lska) el gudld bEa) LSS (o)

Sem Al o AlelSia gd UL ¢ (ggianall die e (UNE) lladl Joeal o) dlead)

de Sise e claaally eliall ¢ ey g Unill danlios (o IS Aiajll Jedledl Leiy 1(0)

Aol e AlalSia b Il IV Gl die Biss L Wb Jg¥1 Gl 23l eiggidl)

Ayl a8 chyiall e (ADF) musall lsh (o lid) ehal adls Jub LI(1) )

Liall) deddd) e IS G ang «JgY) @lly (ggiunall die 3Lt ADAN Baaly sllad 558 e

sie &Slu (SER) a2l (IND) elicall ((AGR) Lelll g Usill dadluse docss po IS

sl e ety WS ¢ (ggianal) vie A€ Alladl Jaead Loia3l) Aleadadl ety < JgY) Gl
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Gia)) Sl iy (ADF) guasall fsh (o L) il

(20-3) Jsas

Unit Root Test using Augmented Dickey-fuller (ADF)

Level 15T Diff.

Time Intercept

. Intercept Intercept Intercept  and
Series None (I) only (III)) e(alr;g trend | None (I) only (III)) trend (IFI)I)
AGR -0.648706 -2.701988* -2.680289 -7.691426* -7.579212* -7.449751*
IND 0.705499 -0.954125 -1.759547 -5.270675* -5.369058* -5.281108*
SER -0.438911 -1.615355 -2.418094 -5.864130* -5.822073* -5.733218*
UNE -0.218813 -3.050863* -2.028029 -8.910128* -8.764630* -9.171756*
Tests Critical Value
1% -2.634731 -3.639407 -4.252879 -2.636901 -3.646342 -4.262735
5% -1.951000 -2.951125 -3.548490 -1.951332 -2.954021 -3.552973
10% -1.610907 -2.614300 -3.207094 -1.610747 -2.615817 -3.209642

Eviews10 gabin alasials clibad) Julas e Galill 1 el

Laalisg Alad) Jaes o iidie JalS5 ADle 3pag (e 2SEI 2ay daghal) saal) 3 G515 ()

JaY) Abgks AU el 5 cagaall Hlas) ] WS JlaaY) Jaall ol 8 Zaliy) cole Usal

il & eliall g Ul dealie Lasiy Aladl Jaee (Al BDke a6 Cun (Byakall Qashall )

85 ((%10) o)aie Ligine (grine vie @iy cdiia) b (4) ohiie i) paly JaaY) ladll

Aol Aylaill aa gl A1 Y

saaly 5l ey paly el g Uadll dealie Lowil 5LEY) Linge AY) Clabedl) cilS Ly

o)) i) elaih disnge Lyl b aalall | ceaddl o Undl) daaliwe 4o cuilSg (%5) Lgina (Sgima:
) (9 ; S : TR (= e 9 - 920 (Sgar

Fal Lmgall Cleledll 038 of Gun gl e (% 1) 5 (%5) dusieall Slgies 32 (3) 5 (1)

A Gl 5 WS Syl ol o) Dpslaiy) dplail) ae iy ¥ cleadlly dely3l) el dealus
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il e %69 Mon st zisall o R il Jeles dad (50 (21-3) Joandl Ladl LS
(= g ladl) daalie ant o pady Lea Al 58 (DS Glagadl b A Jaee b Alalal)
Gl dalgall o (Joaall 3 dacasal) duadll clelal JlaY) Jad) il ol elial

AU Jaee dolaiad Ay Lo <Y1 sl

(21—3) J )9
(ARDL) gjsall sUadld SIA jlasiy) zisads Jushal) Ja¥) cilalea jads gilis
Dependant Variable UNE
Variable Coefficient T - statistic Prob
UNE(-1) 0.329468 1.682019 0.1108
UNE(-2) 0.237168 1.329859 0.2011
AGR 5.617492 0.677513 0.5072
AGR(-1) 19.79090 2.190618** 0.0427
IND 6.611558 0.782835 0.4445
AIND(—1) 19.51451 2.190486** 0.0427
AIND(=2) -0.463130 -1.367184 0.1894
AIND(=3) 1.229515 2.592791 0.0190
AIND(—4) -0.686627 -2.0877683** 0.0522
SER 5.731383 0.694094 0.4970
ASER(—1) 19.64186 2.186592** 0.0430
ASER(=2) 0.138462 0.799872 0.4348
ASER(=3) 0.576056 3.489565* 0.0028
C -2581.507 -1.891472*** 0.0757
R — squared 0.698251 Mean dependent var 17.25484
Adjusted R — squared 0.467501 S.D.dependent var 2.539926
S.E. of regression 1.853448 Akaike info criterion 4.37442
Sum squared resid 58.39958 Schwarz criterion 5.022032
Log likelihood —53.80358 Hannan — Quinn criter  4.585528
F — statistic 3.026013 Durbin — Watson stat 2.044412
Prob(F — statistic) 0.017323

EViews 10 geliy alasials Glilul) Jiss e Gaaldl t jradl o
Gsleds (F) dblas) dad o)) (22-3) Joaall clily juds sagaal) meiar iidall Jalsil) ;L3 (9)
& (%10:%5:%2.5) digina (ggine die cl(1) daall pill ) aall Goii a5 (4.2850543)
Ox da¥) dlsh apls ABle gaa3 whsidl o) ) Dsies (F) Lilasl O axall duiap iy

lleaY) laall il A liy) e Unill danliosy gl yuiial) sag Allad) Jans
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(22—3) Jean

(F — Bounds test)d idiall Jalsil) agagl agaal) meia jLid) gl

F - Statistic Signif 1(0) (1)
10% 2.37 3.2
5% 2.79 3.67

4.2850543 2.5% 3.15 4.08
1% 3.65 5.816

Eviews10 galin aladials Slbad) Judas (e Galill 2 jraddl o

L B cloladl) daalua dowiy Alad) Jira 48l ECM zigadl Uadll moaal i (4)

t ) Uadll am oo 3gai a5 el

p p p p
AUNE,) = oy + Z ; AC(UNE),_; + Z 8; ACAGR),._; + Z ©; A(IND),_; + Z A AGSER),.;
i=1 i=0 i=0 i=1

+v;+8,A(UNE),_; + 8,A(AGR)_; + 85A(SER),_; + 8,A(SER),_,

Al Lghgin 8 23a (oaall Ak Al ADle dsa Walie daiajd o Undll i 7350l ok

O ol (& Aladl Janal 435l

o A el 3sms (e )l e o dlea¥) sl gl b L) cileUadll deslios o

Al Lgad ce Aabiae Led 2B AUl oY) Jishall sl

(23-3) Jds
ECM C.UA.\S Uasty Teaal madi Ldtu
Dependant variable AUNE,_,

Variable Coefficient T - statistic Prob
AUNE(—1) -0.237168 -1.680926 0.1111
AAGR 5.617492 1.081871 0.2944
AIND 6.611558 1.262402 0.2238
AIND(-1) -0.079758 -0.321187 0.7520
AIND(-2) -0.542889 -2.324121** 0.0328
AIND(—3) 0.686627 2.744663** 0.0138
ASER 5.731383 1.112648 0.2813
ASER(-1) -0.714518 -3.981252* 0.0010
ASER(—2) -0.576056 -4.049837* 0.0008
ECM(-1) -0.044412 -5.144561* 0.0001

R — squared 0.721336 Mean dependent var 0.096774
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Adjusted R — squared 0.601908 S.D.dependent var 2.643039

S.E. of regression 1.667613 Akaike info criterion 4.116360

Sum squared resid 58.39958 Schwarz criterion 4.578936

Log likelihood —53.80358 Hannan — Quinn criter 4.578936

F — statistic 4.2850543 Durbin — Watson stat 2.044412
Prob(F — statistic) 0.0001

Eviews10 zealin aladinl cbibad) st e Salill 1 jaadl o
(%10 xie diginall (goia ***¢ %5 dic diginall (gia ** ¢ W] die DLigiadll (gouue* )

Al 13ag Aalud) 5LEY) 2o %1 (g5 2ie ECM(=1) Uadl) st aa o Jpaall (e ey LS
Gy Bl adl) monai Jalae daif o G oz 3saill B (sl dligh A5 Ao 2pa Ao
Sl dacy dia) 830 JS 3 Al et g Jaaty Adaill Jaae ) g (-0.044412) g5l
Aladl Jaee ity Ladie (gl cBasly duie) el 830 Badll (e ol Oilgll sl (e (%4.4)
Lo sl o 8 camd) oaall & A3l died e Baaly duie) el Bib juadll gadl Pla
ShaV) 138 e (%4.4) Joley

dad o) G Adlpdall eUadV) oy Lol LlaV1 oladl i aded) BLay) USRS (o)
xie (9.39) (st Ll ALladl) () dasig) (% 10) Lisinall (ggiass 2ie (3.26) cialy (F) dslas)
e 313 L)) ACha aag V4l AN paall (b by Ulasy Lae ((%1) Loginall (s5ina
(sl bz WS ¢ laadV] Adles il

(24-3) Jy

Breusch — Godfrey Serial Correlation LM test luluil) Ll Lod) sl

F-statistic 3.262598 Prob. F(2,15) 0.0666
Obs*R-squared 9.397410 Prob. Chi-Squared 0.0091

Eviews10 zalin aladiul Galll @ jradll

cBlabedl of (8-3) 5 (7-3) 0lSall e ey :(ARDL) gigail Sl Lyl JLas) (g)
i On bl 35as K5 e uball 5 e LISa e 233l ADRDL #3sail 5324
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VAR Lag Order Selection Criteria
Endogenous variables: GDP
Exogenous variables: C
Date: 07/08/19 Time: 14:55
Sample: 1982 2017
Included observations: 26

Lag LogL LR FPE AIC SC HQ

0 -59.57277 NA 6.181770 4.659444 4.707832* 4.673378*
1 -59.18428 0.717212 6.481231 4.706483 4.803260 4.734351
2 -58.53397 1.150550 6.662784 4.733382 4.878547 4.775184
3 -58.42526 0.183965 7.145828 4.801943 4.995496 4.857679
4 -56.12282 3.719332 6.480045 4.701755 4.943697 4.771426
5 -55.33794 1.207497 6.612035 4.718303 5.008633 4.801908
6 -54.44092 1.311029 6.698977 4.726225 5.064943 4.823764
7 -53.61243 1.147139 6.835606 4.739418 5.126525 4.850891
8 -50.60361 3.934611* 5.911167 4.584893 5.020388 4.710300
9 -49.08406 1.870223 5.747413* 4.544927* 5.028811 4.684268
10 -48.80977 0.316485 6.169318 4.600752 5.133023 4.754027

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

‘ (2)8, 3l ‘
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VAR Lag Order Selection Criteria
Endogenous variables: BAS
Exogenous variables: C
Date: 07/08/19 Time: 14:57
Sample: 1982 2017
Included observations: 26

Lag LogL LR FPE AIC SC HQ

0 -80.56677 NA 31.07885 6.274367 6.322755 6.288301
1 -65.89673 27.08315* 10.86181* 5.222825* 5.319602* 5.250693*
2 -65.84522 0.091133 11.69243 5.295786 5.440951 5.337588
3 -65.83420 0.018651 12.63470 5.371861 5.565415 5.427598
4 -65.76089 0.118419 13.60065 5.443145 5.685087 5.512816
5 -65.74366 0.026503 14.72183 5.518743 5.809073 5.602348
6 -65.44893 0.430756 15.62270 5.572995 5.911713 5.670534
7 -65.44868 0.000358 16.99001 5.649898 6.037005 5.761371
8 -65.26620 0.238628 18.26039 5.712784 6.148279 5.838191
9 -65.26102 0.006369 19.94806 5.789309 6.273193 5.928650
10 -65.25318 0.009044 21.85580 5.865630 6.397901 6.018904

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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VAR Lag Order Selection Criteria
Endogenous variables: SEC
Exogenous variables: C
Date: 07/08/19 Time: 14:58
Sample: 1982 2017
Included observations: 26

Lag LogL LR FPE AIC SC HQ

0 -97.71242 NA 116.2129 7.593263 7.641651 7.607197
1 -64.83459 60.69753* 10.00965* 5.141122* 5.237899* 5.168991*
2 -64.33483 0.884202 10.40990 5.179602 5.324767 5.221404
3 -63.55276 1.323495 10.60104 5.196366 5.389919 5.252102
4 -63.28481 0.432841 11.24192 5.252678 5.494619 5.322348
5 -63.27428 0.016201 12.17493 5.328791 5.619121 5.412395
6 -63.25605 0.026650 13.19768 5.404311 5.743029 5.501850
7 -61.71934 2.127744 12.75283 5.363026 5.750133 5.474499
8 -61.68432 0.045795 13.86275 5.437255 5.872750 5.562662
9 -61.52454 0.196654 14.96494 5.501888 5.985771 5.641229
10 -61.52305 0.001715 16.40413 5.578696 6.110968 5.731971

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion
HQ: Hannan-Quinn information criterion
‘ () oo ‘
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VAR Lag Order Selection Criteria
Endogenous variables: UNV
Exogenous variables: C
Date: 07/08/19 Time: 15:00

Sample: 1982 2017
Included observations: 26

Lag LogL LR FPE AIC SC HQ
0 -80.61444 NA 31.19304 6.278034 6.326422 6.291968
1 -32.63549 88.57653* 0.840882* 2.664268* 2.761045* 2.692136*
2 -32.45742 0.315043 0.896416 2.727494 2.872659 2.769296
3 -32.38392 0.124373 0.964012 2.798763 2.992317 2.854500
4 -32.20867 0.283100 1.029608 2.862206 3.104147 2.931876
5 -31.72502 0.744073 1.075207 2.901925 3.192255 2.985529
6 -30.28930 2.098373 1.045126 2.868407 3.207126 2.965946
7 -30.24583 0.060184 1.132824 2.941987 3.329093 3.053460
8 -29.30013 1.236687 1.148106 2.946164 3.381659 3.071570
9 -28.98883 0.383136 1.225027 2.999141 3.483024 3.138482
10 -27.82352  1.344587 1.227846 2.986425 3.518696 3.139700

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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Null Hypothesis: GDP has a unit root
Exogenous: None

Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.006720 0.0037
Test critical values: 1% level -2.632688
5% level -1.950687
10% level -1.611059
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GDP)
Method: Least Squares
Date: 07/08/19 Time: 15:04
Sample (adjusted): 1983 2017
Included observations: 35 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GDP(-1) -0.414050 0.137708 -3.006720 0.0049
R-squared 0.209990 Mean dependent var -0.048571
Adjusted R-squared 0.209990 S.D. dependent var 5.942389
S.E. of regression 5.281746 Akaike info criterion 6.194546
Sum squared resid 948.4924 Schwarz criterion 6.238984
Log likelihood -107.4045 Hannan-Quinn criter. 6.209886

Durbin-Watson stat 2.345121
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Null Hypothesis: D(BAS) has a unit root

Exogenous: None
Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.662750 0.0000
Test critical values: 1% level -2.634731
5% level -1.951000
10% level -1.610907
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(BAS,2)
Method: Least Squares
Date: 07/08/19 Time: 15:18
Sample (adjusted): 1984 2017
Included observations: 34 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(BAS(-1)) -0.998962 0.176409 -5.662750 0.0000
R-squared 0.492630 Mean dependent var 0.076471
Adjusted R-squared 0.492630 S.D. dependent var 3.920947
S.E. of regression 2.792888 Akaike info criterion 4.921000
Sum squared resid 257.4073 Schwarz criterion 4.965893
Log likelihood -82.65700 Hannan-Quinn criter. 4.936310

Durbin-Watson stat 1.973611
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Null Hypothesis: D(SEC) has a unit root

Exogenous: None
Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.451571 0.0001
Test critical values: 1% level -2.634731
5% level -1.951000
10% level -1.610907
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(SEC,2)
Method: Least Squares
Date: 07/08/19 Time: 15:21
Sample (adjusted): 1984 2017
Included observations: 34 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(SEC(-1)) -0.762168 0.171213 -4.451571 0.0001
R-squared 0.374911 Mean dependent var 0.073529
Adjusted R-squared 0.374911 S.D. dependent var 3.500046
S.E. of regression 2.767226  Akaike info criterion 4.902539
Sum squared resid 252.6989 Schwarz criterion 4.947432
Log likelihood -82.34316 Hannan-Quinn criter. 4.917848

Durbin-Watson stat 1.896545
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Null Hypothesis: D(UNV) has a unit root

Exogenous: None
Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.763536 0.0000
Test critical values: 1% level -2.634731
5% level -1.951000
10% level -1.610907
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(UNV,2)
Method: Least Squares
Date: 07/08/19 Time: 15:30
Sample (adjusted): 1984 2017
Included observations: 34 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(UNV(-1)) -0.814895 0.171069 -4.763536 0.0000
R-squared 0.407448 Mean dependent var -8.84E-17
Adjusted R-squared 0.407448 S.D. dependent var 1.168786
S.E. of regression 0.899701 Akaike info criterion 2.655463
Sum squared resid 26.71226 Schwarz criterion 2.700356
Log likelihood -44.14287 Hannan-Quinn criter. 2.670773

Durbin-Watson stat 2.120468
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Dependent Variable: GDP
Method: ARDL

Date: 07/08/19 Time: 15:34
Sample (adjusted): 1986 2017

Included observations: 32 after adjustments

Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic): BAS(-1) SEC(-1) UNV(-1)

Fixed regressors: C
Number of models evalulated: 500
Selected Model: ARDL(4, 1, 1, 1)

Note: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Prob.*
GDP(-1) -0.374321 0.170944 -2.189731 0.0400
GDP(-2) -0.159648 0.143005 -1.116385 0.2769
GDP(-3) -0.298913 0.147103 -2.031997 0.0550
GDP(-4) -0.098749 0.165656 -0.596113 0.5575
BAS(-1) -0.300858 0.287189 -1.047595 0.3067
BAS(-2) -0.630040 0.413542 -1.523523 0.1425
SEC(-1) -0.822666 0.445344 -1.847260 0.0788
SEC(-2) -0.228598 0.307924 -0.742382 0.4661
UNV(-1) 1.601321 0.920297 1.740004 0.0965
UNV(-2) 0.630342 1.211910 0.520123 0.6084
C 69.88264 25.95906 2.692032 0.0136
R-squared 0.394026 Mean dependent var 5.559375
Adjusted R-squared 0.105468 S.D. dependent var 3.571650
S.E. of regression 3.378057 Akaike info criterion 5.538765
Sum squared resid 239.6366 Schwarz criterion 6.042611
Log likelihood -77.62024 Hannan-Quinn criter. 5.705776
F-statistic 1.365498 Durbin-Watson stat 2.560092
Prob(F-statistic) 0.261757

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

selection.
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(GDP)
Selected Model: ARDL(4, 1,1, 1)
Case 2: Restricted Constant and No Trend
Date: 07/09/19 Time: 23:51
Sample: 1982 2017
Included observations: 32

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 69.88264 25.95906 2.692032 0.0136
GDP(-1)* -1.931633 0.383349 -5.038841 0.0001
BAS(-2) -0.930898 0.399444 -2.330487 0.0298
SEC(-2) -1.051264 0.455637 -2.307238 0.0313
UNV(-2) 2.231663 0.967295 2.307118 0.0313
D(GDP(-1)) 0.557311 0.290067 1.921316 0.0684
D(GDP(-2)) 0.397663 0.229394 1.733536 0.0977
D(GDP(-3)) 0.098749 0.165656 0.596113 0.5575
D(BAS(-1)) -0.300858 0.287189 -1.047595 0.3067
D(SEC(-1)) -0.822666 0.445344 -1.847260 0.0788
D(UNV(-1)) 1.601321 0.920297 1.740004 0.0965

* p-value incompatible with t-Bounds distribution.

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
BAS(-1) -0.481923 0.170866 -2.820466 0.0102
SEC(-1) -0.544236 0.209993 -2.591680 0.0170
UNV(-1) 1.155325 0.431320 2.678576 0.0141
C 36.17801 10.76925 3.359382 0.0030

EC = GDP - (-0.4819*BAS(-1) -0.5442*SEC(-1) + 1.1553*UNV(-1) +

36.1780)

F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)

Asymptotic: n=1000
F-statistic 5.961758 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66

Actual Sample Size 32 Finite Sample: n=35
10% 2.618 3.532
5% 3.164 4.194
1% 4.428 5.816

Finite Sample: n=30

10% 2.676 3.586
5% 3.272 4.306
1% 4.614 5.966
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Sample: 1982 2017

Included observations: 32
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ARDL Error Correction Regression
Dependent Variable: D(GDP)
Selected Model: ARDL(4, 1, 1, 1)
Case 2: Restricted Constant and No Trend
Date: 07/10/19 Time: 13:16

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(GDP(-1)) 0.557311 0.242676 2.296519 0.0320
D(GDP(-2)) 0.397663 0.194252 2.047146 0.0534
D(GDP(-3)) 0.098749 0.142111 0.694876 0.4948
D(BAS(-1)) -0.300858 0.216497 -1.389661 0.1792
D(SEC(-1)) -0.822666 0.263445  -3.122729 0.0051
D(UNV(-1)) 1.601321 0.732341 2.186578 0.0402
CointEq(-1)* -1.931633 0.324259 -5.957068 0.0000

R-squared 0.787908 Mean dependent var 0.331250
Adjusted R-squared 0.737005 S.D. dependent var 6.037166
S.E. of regression 3.096040 Akaike info criterion 5.288765
Sum squared resid 239.6366 Schwarz criterion 5.609394
Log likelihood -77.62024 Hannan-Quinn criter. 5.395044
Durbin-Watson stat 2.560092

* p-value incompatible with t-Bounds distribution.

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) I(1)
F-statistic 5.961758 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08

1% 3.65 4.66
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VAR Lag Order Selection Criteria
Endogenous variables: EXPO
Exogenous variables: C

Date: 07/11/19 Time: 13:41
Sample: 1982 2017

Included observations: 26

Lag LogL LR FPE AIC SC HQ

0 -82.82992 NA 36.98885 6.448456 6.496844 6.462390
1 -66.82781 29.54236* 11.66829* 5.294447* 5.391224* 5.322315*
2 -66.37847 0.795001 12.18201 5.336805 5.481970 5.378607
3 -66.35674 0.036762 13.15291 5.412057 5.605610 5.467794
4 -65.06795 2.081890 12.89468 5.389843 5.631784 5.459513
5 -63.85576 1.864920 12.73186 5.373520 5.663850 5.457124
6 -63.80736 0.070730 13.76942 5.446720 5.785438 5.544259
7 -63.80636 0.001387 14.97367 5.523566 5.910673 5.635039
8 -62.64892 1.513574 14.93049 5.511455 5.946950 5.636862
9 -61.13520 1.863042 14.52340 5.471938 5.955822 5.611279

[
o

-61.02410 0.128197 15.78645 5.540315 6.072587 5.693590

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

(13)a8)) 3ale
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VAR Lag Order Selection Criteria
Endogenous variables: EDUX
Exogenous variables: C
Date: 07/11/19 Time: 13:42
Sample: 1982 2017
Included observations: 26

Lag LogL LR FPE AlC SC HQ

0 -18.70398 NA 0.266562 1.515691 1.564079 1.529625
1 -0.775137 33.09940* 0.072505* 0.213472* 0.310249* 0.241340*
2 -0.579892 0.345434 0.077191 0.275376 0.420541 0.317179
3 -0.154848 0.719306 0.080797 0.319604 0.513157 0.375340
4 0.041816 0.317688 0.086153 0.381399 0.623340 0.451069
5 0.207127 0.254324 0.092199 0.445606 0.735936 0.529210
6 0.395604 0.275466 0.098644 0.508030 0.846749 0.605569
7 0.426312 0.042519 0.107026 0.582591 0.969698 0.694064
8 0.428711 0.003138 0.116633 0.659330 1.094825 0.784737
9 0.437185 0.010429 0.127381 0.735601 1.219484 0.874942
10 0.631288 0.223965 0.137577 0.797593 1.329865 0.950868

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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VAR Lag Order Selection Criteria
Endogenous variables: INF
Exogenous variables: C
Date: 07/11/19 Time: 13:44
Sample: 1982 2017
Included observations: 26

Lag LogL LR FPE AIC SC HQ

(0] -131.4846 NA 1561.315 10.19112 10.23951 10.20506
1 -117.5607 25.70557* 577.9040 9.196980 9.293757* 9.224849
2 -116.1924 2.420917 562.1684* 9.168646* 9.313811 9.210448*
3 -116.0957 0.163714 603.4802 9.238128 9.431681 9.293864
4 -115.4557 1.033727 621.9116 9.265826 9.507767 9.335496
5 -115.3341 0.187104 667.7953 9.333394 9.623724 9.416998
6 -113.4012 2.824972 624.7577 9.261634 9.600352 9.359173
7 -113.2850 0.160890 673.4042 9.329619 9.716725 9.441091
8 -112.5023 1.023626 691.0958 9.346328 9.781823 9.471735
9 -112.4958 0.008014 754.8908 9.422751 9.906634 9.562092
10 -112.4232 0.083695 822.9791 9.494094 10.02637 9.647369

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

(15)ed) 3ale
dnie (50 5 adald 050 J W) LAl die sV e gl JRall e Lo aaladll e G s sall b Sy s il
Null Hypothesis: D(EDUX) has a unit root

Exogenous: None
Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.962018 0.0000
Test critical values: 1% level -2.634731
5% level -1.951000
10% level -1.610907
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EDUX,2)
Method: Least Squares
Date: 07/11/19 Time: 14:35
Sample (adjusted): 1984 2017
Included observations: 34 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(EDUX(-1)) -0.854597 0.172228 -4.962018 0.0000
R-squared 0.427298 Mean dependent var 1.89E-17
Adjusted R-squared 0.427298 S.D. dependent var 0.411597
S.E. of regression 0.311485  Akaike info criterion 0.534036
Sum squared resid 3.201746 Schwarz criterion 0.578929
Log likelihood -8.078619 Hannan-Quinn criter. 0.549346

Durbin-Watson stat 2.007261
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Null Hypothesis: D(EXPO) has a unit root

Exogenous: None
Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.189889 0.0000
Test critical values: 1% level -2.634731
5% level -1.951000
10% level -1.610907
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(EXPO,2)
Method: Least Squares
Date: 07/11/19 Time: 14:41
Sample (adjusted): 1984 2017
Included observations: 34 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(EXPO(-1)) -1.220066 0.169692 -7.189889 0.0000
R-squared 0.610355 Mean dependent var -0.023528
Adjusted R-squared 0.610355 S.D. dependent var 4.843178
S.E. of regression 3.023188 Akaike info criterion 5.079471
Sum squared resid 301.6089 Schwarz criterion 5.124364
Log likelihood -85.35101 Hannan-Quinn criter. 5.094781
Durbin-Watson stat 1.977433

(17)d Gale
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Null Hypothesis: D(INF) has a unit root

Exogenous: None
Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.076897 0.0000
Test critical values: 1% level -2.634731
5% level -1.951000
10% level -1.610907
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF,2)
Method: Least Squares
Date: 07/11/19 Time: 14:46
Sample (adjusted): 1984 2017
Included observations: 34 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(INF(-1)) -1.332437 0.164969 -8.076897 0.0000
R-squared 0.664059 Mean dependent var 0.286032
Adjusted R-squared 0.664059 S.D. dependent var 42.23447
S.E. of regression 24.47926 Akaike info criterion 9.262500
Sum squared resid 19774.73 Schwarz criterion 9.307393
Log likelihood -156.4625 Hannan-Quinn criter. 9.277810
Durbin-Watson stat 2.008805
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Null Hypothesis: D(INF) has a unit root
Exogenous: Constant

Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.953301 0.0000
Test critical values: 1% level -3.639407
5% level -2.951125
10% level -2.614300
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(INF,2)
Method: Least Squares
Date: 07/11/19 Time: 14:47
Sample (adjusted): 1984 2017
Included observations: 34 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(INF(-1)) -1.332446 0.167534 -7.953301 0.0000
C -0.024070 4.263427 -0.005646 0.9955
R-squared 0.664060 Mean dependent var 0.286032
Adjusted R-squared 0.653562 S.D. dependent var 42.23447
S.E. of regression 24.85880 Akaike info criterion 9.321323
Sum squared resid 19774.71 Schwarz criterion 9.411109
Log likelihood -156.4625 Hannan-Quinn criter. 9.351943
F-statistic 63.25500 Durbin-Watson stat 2.008790

Prob(F-statistic) 0.000000
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Method: ARDL
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Dependent Variable: RGDP

Date: 07/11/19 Time: 14:56
Sample (adjusted): 1987 2017
Included observations: 31 after adjustments
Maximum dependent lags: 4 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (4 lags, automatic): EDUX(-1) EXPO(-1) INF(-1)

Fixed regressors: C

Number of models evalulated: 500
Selected Model: ARDL(4, 4, 0, 4)

Variable Coefficient Std. Error t-Statistic Prob.*
RGDP(-1) -0.694544 0.150047 -4.628853 0.0003
RGDP(-2) -0.538512 0.137068  -3.928803 0.0013
RGDP(-3) -0.428610 0.132010 -3.246803 0.0054
RGDP(-4) -0.220178 0.124863 -1.763353 0.0982
EDUX(-1) -4.600772 1.553098 -2.962319 0.0097
EDUX(-2) 3.647115 2.251377 1.619948 0.1261
EDUX(-3) -5.600897 2.307708 -2.427039 0.0283
EDUX(-4) 6.884517 2.246019 3.065209 0.0079
EDUX(-5) -5.919402 1.444371  -4.098257 0.0009
EXPO(-1) -0.145796 0.112583  -1.295005 0.2149

INF(-1) -0.025022 0.017555 -1.425399 0.1745

INF(-2) 0.005888 0.021674 0.271660 0.7896

INF(-3) -0.080723 0.020105 -4.015141 0.0011

INF(-4) 0.071362 0.019791 3.605816 0.0026

INF(-5) 0.022389 0.018782 1.192053 0.2518

C 27.86615 4.963620 5.614077 0.0000
R-squared 0.880567 Mean dependent var 5.564516
Adjusted R-squared 0.761134 S.D. dependent var 3.630569
S.E. of regression 1.774401 Akaike info criterion 4.291124
Sum squared resid 47.22749  Schwarz criterion 5.031247
Log likelihood -50.51242 Hannan-Quinn criter. 4,532386
F-statistic 7.372898 Durbin-Watson stat 2.416248

Prob(F-statistic)

0.000194

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

selection.
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(RGDP)

Selected Model: ARDL(4, 4, 0, 4)

Case 2: Restricted Constant and No Trend
Date: 07/11/19 Time: 14:59

Sample: 1982 2017

Included observations: 31

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C 27.86615 4.963620 5.614077 0.0000
RGDP(-1)* -2.881844 0.436570 -6.601107 0.0000
EDUX(-2) -5.589440 1.642723  -3.402546 0.0039
EXPO(-1)** -0.145796 0.112583  -1.295005 0.2149
INF(-2) -0.006107 0.015446  -0.395350 0.6982
D(RGDP(-1)) 1.187300 0.326925 3.631718 0.0025
D(RGDP(-2)) 0.648788 0.228193 2.843161 0.0123
D(RGDP(-3)) 0.220178 0.124863 1.763353 0.0982
D(EDUX(-1)) -4.600772 1.553098 -2.962319 0.0097
D(EDUX(-2)) 4.635783 1.774003 2.613176 0.0196
D(EDUX(-3)) -0.965115 1.612918 -0.598365 0.5585
D(EDUX(-4)) 5.919402 1.444371 4.098257 0.0009
D(INF(-1)) -0.025022 0.017555  -1.425399 0.1745
D(INF(-2)) -0.013028 0.021382  -0.609286 0.5515
D(INF(-3)) -0.093751 0.021181  -4.426071 0.0005
D(INF(-4)) -0.022389 0.018782  -1.192053 0.2518

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(2).

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
EDUX(-1) -1.939536 0.396530  -4.891277 0.0002
EXPO(-1) -0.050591 0.042166  -1.199823 0.2488
INF(-1) -0.002119 0.005404  -0.392079 0.7005
C 9.669556 0.965406 10.01605 0.0000
EC = RGDP - (-1.9395*EDUX(-1) -0.0506*EXPO(-1) -0.0021*INF(-1) +
9.6696 )
F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)
Asymptotic: n=1000
F-statistic 13.10383 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
Actual Sample Size 31 Finite Sample: n=35
10% 2.618 3.532
5% 3.164 4.194
1% 4.428 5.816

Finite Sample: n=30

10% 2.676 3.586
5% 3.272 4.306
1% 4.614 5.966
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Sample: 1982 2017

Included observations: 31

(21)ad) ale
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ARDL Error Correction Regression
Dependent Variable: D(RGDP)
Selected Model: ARDL(4, 4, 0, 4)
Case 2: Restricted Constant and No Trend
Date: 07/11/19 Time: 15:01

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(RGDP(-1)) 1.187300 0.238358 4.981157 0.0002
D(RGDP(-2)) 0.648788 0.179010 3.624309 0.0025
D(RGDP(-3)) 0.220178 0.103886 2.119411 0.0511
D(EDUX(-1)) -4.600772 1.095978 -4.197867 0.0008
D(EDUX(-2)) 4.635783 1.504506 3.081265 0.0076
D(EDUX(-3)) -0.965115 1.322074 -0.730001 0.4766
D(EDUX(-4)) 5.919402 1.087240 5.444428 0.0001

D(INF(-1)) -0.025022 0.014332  -1.745867 0.1013
D(INF(-2)) -0.013028 0.013980 -0.931864 0.3662
D(INF(-3)) -0.093751 0.013679 -6.853382 0.0000
D(INF(-4)) -0.022389 0.013908 -1.609803 0.1283
CointEq(-1)* -2.881844 0.316341  -9.109937 0.0000
R-squared 0.952604 Mean dependent var -0.035484
Adjusted R-squared 0.925165 S.D. dependent var 5.763248
S.E. of regression 1.576597  Akaike info criterion 4.033060
Sum squared resid 47.22749  Schwarz criterion 4.588151
Log likelihood -50.51242 Hannan-Quinn criter. 4,214006
Durbin-Watson stat 2.416248

* p-value incompatible with t-Bounds distribution.

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) I(1)
F-statistic 13.10383 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08

1% 3.65 4.66
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VAR Lag Order Selection Criteria
Endogenous variables: GRAD
Exogenous variables: C

Date: 06/17/20 Time: 14:01
Sample: 1982 2017

Included observations: 25

Lag LogL LR FPE AIC Sle HQ

o -144.7162 NA 6764.602 11.65729 11.70605 11.67082
1 -140.1549 8.392671* 5089.118 11.37239 11.46990* 11.39944
2 -138.6984 2.563413 4910.645* 11.33588* 11.48214 11.37644*
3 -138.5186 0.302221 5252.085 11.40148 11.59650 11.45557
4 -138.2496 0.430264 5583.432 11.45997 11.70375 11.52758
5 -137.5241 1.102776 5730.747 11.48193 11.77446 11.56307
6 -137.5237 0.000578 6244.054 11.56190 11.90318 11.65656
7 -137.5237 1.50e-05 6817.950 11.64190 12.03194 11.75008
8 -136.9825 0.692762 7147.330 11.67860 12.11739 11.80030
9 -136.4564 0.631371 7524.569 11.71651 12.20406 11.85173
10 -136.4518 0.005063 8289.384 11.79615 12.33245 11.94489

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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Null Hypothesis: GRAD has a unit root

Exogenous: None
Lag Length: 2 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.589444 0.1041
Test critical values: 1% level -2.639210
5% level -1.951687
10% level -1.610579
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GRAD)
Method: Least Squares
Date: 06/17/20 Time: 14:18
Sample (adjusted): 1986 2017
Included observations: 32 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
GRAD(-1) -0.464530 0.292259 -1.589444 0.1228
D(GRAD(-1)) -0.816038 0.247751 -3.293787 0.0026
D(GRAD(-2)) -0.505063 0.161658 -3.124272 0.0040
R-squared 0.722499 Mean dependent var 0.634062
Adjusted R-squared 0.703361 S.D. dependent var 125.4703
S.E. of regression 68.33689 Akaike info criterion 11.37584
Sum squared resid 135428.0 Schwarz criterion 11.51325
Log likelihood -179.0134 Hannan-Quinn criter. 11.42138

Durbin-Watson stat 2.130699
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Null Hypothesis: D(GRAD) has a unit root

Exogenous: None

Lag Length: 3 (Automatic - based on SIC, maxlag=5)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.975632 0.0000
T est critical values: 1%6 level -2.644302
596 level -1.952473
10°%6 level -1.610211
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GRAD,2)
Method: Least Squares
Date: 06/17/20 Time: 14:20
Sample (adjusted): 1988 2017
Included observations: 30 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(GRAD(-1)) -4.882789 0.817117 -5.975632 0.0000
D(GRAD(-1),2) 2.511639 0.697493 3.600950 0.0013
D(GRAD(-2),2) 1.234799 0.450061 2.743628 0.0109
D(GRAD(-3),2) 0.451416 0.182484 2.473736 0.0202

R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
Durbin-Watson stat

0.931136
0.923191
66.22558
114031.5
-166.2136
2.095775

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.

-0.096333
238.9563
11.34758
11.53440
11.40734
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(RGDP)
Selected Model: ARDL(3, 0, 4, 3)
Case 2: Restricted Constant and No Trend
Date: 06/17/20 Time: 18:08
Sample: 1982 2017
Included observations: 31

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C -0.869324 7.574748 -0.114766 0.9100
RGDP(-1)* -1.673522 0.279891  -5.979199 0.0000
UNE** 0.540196 0.474815 1.137696 0.2710
GRAD(-1) 0.165370 0.069335 2.385090 0.0290
UNV(-1) -0.817661 0.301958 -2.707866 0.0149
D(RGDP(-1)) 0.338631 0.199523 1.697199 0.1079
D(RGDP(-2)) 0.207724 0.155790 1.333357 0.2000
D(GRAD) 0.028564 0.015886 1.798063 0.0899
D(GRAD(-1)) -0.114067 0.047152 -2.419106 0.0271
D(GRAD(-2)) -0.078988 0.031567  -2.502199 0.0228
D(GRAD(-3)) -0.034187 0.015739 -2.172194 0.0443
D(UNV) -0.561087 1.038633  -0.540216 0.5961
D(UNV(-1)) 1.315498 0.977080 1.346356 0.1959
D(UNV(-2)) 3.301973 1.167691 2.827781 0.0116

* p-value incompatible with t-Bounds distribution.
** Variable interpreted as Z = Z(-1) + D(2).
Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
UNE 0.322790 0.276182 1.168758 0.2586
GRAD 0.098815 0.040373 2.447545 0.0255
UNV -0.488587 0.173792  -2.811323 0.0120
C -0.519458 4520349  -0.114915 0.9099

EC = RGDP - (0.3228*UNE + 0.0988*GRAD -0.4886*UNYV - 0.5195)

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. 1(0) (1)
Asymptotic: n=1000
F-statistic 7.661472 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
Actual Sample Size 31 Finite Sample: n=35
10% 2.618 3.532
5% 3.164 4,194
1% 4.428 5.816

Finite Sample: n=30

10% 2.676 3.586
5% 3.272 4.306
1% 4.614 5.966
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Null hypothesis: No serial correlation at up to 2 lags
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Breusch-Godfrey Serial Correlation LM Test:

F-statistic 0.809729 Prob. F(2,15) 0.4635
Obs*R-squared 3.020750 Prob. Chi-Square(2) 0.2208
Test Equation:

Dependent Variable: RESID

Method: ARDL

Date: 06/18/20 Time: 13:14

Sample: 1987 2017

Included observations: 31

Presample missing value lagged residuals set to zero.

Variable Coefficient Std. Error t-Statistic Prob.
RGDP(-1) 0.239992 0.269797 0.889528 0.3878
RGDP(-2) 0.025575 0.220512 0.115978 0.9092
RGDP(-3) -0.020602 0.160668 -0.128224 0.8997

UNE -0.025033 0.480676  -0.052080 0.9592
GRAD 5.82E-06 0.016114 0.000361 0.9997
GRAD(-1) 0.000499 0.017809 0.028016 0.9780
GRAD(-2) -0.001623 0.019491 -0.083265 0.9347
GRAD(-3) -0.003869 0.019017 -0.203445 0.8415
GRAD(-4) -0.004526 0.016422 -0.275621 0.7866
UNV 0.220632 1.064668 0.207231 0.8386

UNV(-1) -0.131486 1.155361 -0.113805 0.9109

UNV(-2) -0.289257 1.393536  -0.207571 0.8384

UNV(-3) 0.249417 1.199502 0.207934 0.8381

C -1.054668 7.714442 -0.136714 0.8931

RESID(-1) -0.481185 0.381580 -1.261033 0.2266
RESID(-2) -0.031625 0.404408 -0.078201 0.9387
R-squared 0.097444 Mean dependent var -2.12E-15
Adjusted R-squared -0.805113 S.D. dependent var 2.646252
S.E. of regression 3.555358 Akaike info criterion 5.681110
Sum squared resid 189.6085 Schwarz criterion 6.421232
Log likelihood -72.05720 Hannan-Quinn criter. 5.922371
F-statistic 0.107964 Durbin-Watson stat 1.872006

Prob(F-statistic)

0.999952
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VAR Lag Order Selection Criteria
Endogenous variables: AGR
Exogenous variables: C

Date: 01/24/19 Time: 10:44
Sample: 1990 2016

Included observations: 17

Lag LogL LR FPE AIC sC HQ

(0} -43.20458 NA 10.62062 5.200539 5.249551 5.205411
1 -32.77477 18.40554* 3.505619 4.091150 4.189175 4.100893
2 -30.97802 2.959359 3.200383* 3.997414* 4.144451* 4.012030*
3 -30.88534 0.141743 3.579651 4.104158 4.300208 4.123645
4 -30.65437 0.326080 3.953712 4.194631 4.439694 4.218991
5 -29.83444 1.061079 4.094548 4.215817 4.509892 4.245048
6 -29.48313 0.413314 4.509538 4.292132 4.635220 4.326236
7 -28.99363 0.518288 4.927292 4.352192 4.744292 4.391167
8 -26.95961 1.914374 4.538046 4.230542 4.671655 4.274390
9 -26.86240 0.080050 5.324573 4.336753 4.826879 4.385473
10 -26.82451 0.026746 6.413424  4.449943 4.989081 4.503534

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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VAR Lag Order Selection Criteria
Endogenous variables: IND
Exogenous variables: C

Date: 01/24/19 Time: 10:56
Sample: 1990 2016

Included observations: 17

Lag LogL LR FPE AIC SC HQ
0 -39.25895 NA 6.676583 4.736347 4.785360 4.741219
1 -33.62197 9.947621* 3.873031* 4.190820* 4.288845* 4.200564*
2 -33.55333 0.113043 4.332952 4.300392 4.447430 4.315008
3 -32.28402 1.941306 4.219919 4.268708 4.464758 4.288196
4 -30.97486 1.848225 4.105633 4.232336 4.477399 4.256696
5 -30.92731 0.061530 4.656339 4.344390 4.638465 4.373622
6 -30.80525 0.143610 5.268461 4.447676 4.790764 4.481780
7 -30.79709 0.008633 6.091909 4.564364 4.956464 4.603339
8 -30.48451 0.294194 6.870185 4.645237 5.086350 4.689084
9 -29.71186 0.636302 7.445148 4.671983 5.162109 4.720703
10 -27.89657 1.281383 7.275533 4.576067 5.115205 4.629658

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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VAR Lag Order Selection Criteria
Endogenous variables: SER
Exogenous variables: C

Date: 01/24/19 Time: 11:02
Sample: 1990 2016

Included observations: 17

Lag LogL LR FPE AlC SC HQ
0 -39.71878 NA 7.047716 4.790445 4.839457 4.795317
1 -35.77126 6.966207* 4.987304* 4.443678* 4.541703* 4.453422*
2 -34.80956 1.583981 5.023065 4.448184 4.595221 4.462799
3 -34.80921 0.000530 5.679695 4.565790 4.761840 4.585278
4 -34.17258 0.898778 5.980847 4.608539 4.853601 4.632898
5 -33.40176 0.997524 6.229782 4.635502 4.929577 4.664733
6 -33.23432 0.196991 7.011222 4.733450 5.076538 4.767553
7 -32.31395 0.974507 7.282076 4.742818 5.134919 4.781794
8 -32.08823 0.212447 8.296750 4.833909 5.275022 4.877757
9 -32.01546 0.059930 9.762751 4.942995 5.433121 4.991715
10 -31.54009 0.335556 11.16927 5.004716 5.543854 5.058308

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)

FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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VAR Lag Order Selection Criteria

Endogenous variables: UNE

Exogenous variables: C

Date: 06/17/20 Time: 13:58

Sample: 1982 2017

Included observations: 26
Lag LogL LR FPE AIC SC HQ
0 -62.86144 NA 7.961198 4.912419 4.960807 4.926353
1 -60.22079 4.875046* 7.019150* 4.786215* 4.882991* 4.814083*
2 -59.26638 1.688575 7.048937 4.789721 4.934886 4.831524
3 -59.11253 0.260354 7.533772 4.854810 5.048364 4.910547
4 -59.08232 0.048811 8.136673 4.929409 5.171351 4.999079
5 -58.67412 0.627990 8.546490 4.974933 5.265263 5.058537
6 -58.56696 0.156631 9.201274 5.043612 5.382330 5.141151
7 -58.56685 0.000144 10.00669 5.120527 5.507634 5.232000
8 -58.26061 0.400462 10.65302 5.173893 5.609388 5.299300
9 -58.24869 0.014680 11.63155 5.249899 5.733782 5.389240
10 -55.20015 3.517547 10.08608 5.092319 5.624591 5.245594

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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Null Hypothesis: D(AGR) has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=1)

t-Statistic Prob.*
Auagmented Dickey-Fuller test statistic -7.691426 0.0000
Test critical values: 1% level -2.636901
5% level -1.951332
10% level -1.610747
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(AGR,2)
Method: Least Squares
Date: 01/31/19 Time: 11:24
Sample (adjusted): 1984 2016
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(AGR(-1)) -1.269066 0.164998 -7.691426 0.0000
R-squared 0.648694 Mean dependent var 0.127273
Adjusted R-squared 0.648694 S.D. dependent var 4.681631
S.E. of regression 2.774854 Akaike info criterion 4.908908
Sum squared resid 246.3941 Schwarz criterion 4.954256
Log likelihood -79.99698 Hannan-Quinn criter. 4.924166

Durbin-Watson stat 2.146648
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Null Hypothesis: D(IND) has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=1)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.270675 0.0000
Test critical values: 1% level -2.636901
5% level -1.951332
10% level -1.610747
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(IND,2)
Method: Least Squares
Date: 01/31/19 Time: 11:32
Sample (adjusted): 1984 2016
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(IND(-1)) -0.928983 0.176255 -5.270675 0.0000
R-squared 0.464637 Mean dependent var -0.027273
Adjusted R-squared 0.464637 S.D. dependent var 2.478819
S.E. of regression 1.813715 Akaike info criterion 4.058466
Sum squared resid 105.2660 Schwarz criterion 4.103814
Log likelihood -65.96468 Hannan-Quinn criter. 4.073724

Durbin-Watson stat 2.018168
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Null Hypothesis: D(SER) has a unit root
Exogenous: None
Lag Length: 1 (Automatic - based on SIC, maxlag=1)

t-Statistic Prob.*
Auagmented Dickey-Fuller test statistic -5.864130 0.0000
Test critical values: 1% level -2.639210
5% level -1.951687
10% level -1.610579
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(SER,2)
Method: Least Squares
Date: 01/31/19 Time: 11:38
Sample (adjusted): 1985 2016
Included observations: 32 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(SER(-1)) -1.530740 0.261034 -5.864130 0.0000
D(SER(-1),2) 0.345656 0.173905 1.987608 0.0561
R-squared 0.618812 Mean dependent var 0.021875
Adjusted R-squared 0.606106 S.D. dependent var 4.995400
S.E. of regression 3.135163 Akaike info criterion 5.183701
Sum squared resid 294.8774 Schwarz criterion 5.275309
Log likelihood -80.93921 Hannan-Quinn criter. 5.214066

Durbin-Watson stat 1.924575
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Null Hypothesis: UNE has a unit root

Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=1)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.050863 0.0402
Test critical values: 1% level -3.639407
5% level -2.951125
10% level -2.614300
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(UNE)
Method: Least Squares
Date: 01/31/19 Time: 11:51
Sample (adjusted): 1983 2016
Included observations: 34 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
UNE(-1) -0.466086 0.152772 -3.050863 0.0046
C 8.193537 2.706874 3.026937 0.0048
R-squared 0.225327 Mean dependent var 0.020588
Adjusted R-squared 0.201119 S.D. dependent var 2.532310
S.E. of regression 2.263383 Akaike info criterion 4.528620
Sum squared resid 163.9328 Schwarz criterion 4.618406
Log likelihood -74.98655 Hannan-Quinn criter. 4.559240
F-statistic 9.307765 Durbin-Watson stat 2.225230

Prob(F-statistic) 0.004560
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Method: ARDL
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Dependent Variable: UNE

Date: 01/31/19 Time: 12:43
Sample (adjusted): 1986 2016
Included observations: 31 after adjustments
Maximum dependent lags: 4 (Automatic selection)

Model selection method: Akaike info criterion (AIC)

Dynamic regressors (4 lags, automatic): AGR IND SER

Fixed regressors: C

Number of models evalulated: 500
Selected Model: ARDL(2, 1, 4, 3)

Variable Coefficient Std. Error t-Statistic  Prob.*
UNE(-1) 0.329486 0.195887 1.682019 0.1108
UNE(-2) 0.237168 0.178341 1.329859 0.2011
AGR 5.617492 8.291342 0.677513 0.5072
AGR(-1) 19.79090 9.034391 2.190618 0.0427
IND 6.611558 8.445663 0.782835 0.4445
IND(-1) 19.51451 8.908762 2.190486 0.0427
IND(-2) -0.463130 0.338748 -1.367184 0.1894
IND(-3) 1.229515 0.474205 2.592791 0.0190
IND(-4) -0.686627 0.328894 -2.087683 0.0522
SER 5.731383 8.257355 0.694094 0.4970
SER(-1) 19.64186 8.982862 2.186592 0.0430
SER(-2) 0.138462 0.173105 0.799872 0.4348
SER(-3) 0.576056 0.165080 3.489565 0.0028
C -2581.507 1364.814  -1.891472 0.0757
R-squared 0.698251 Mean dependent var 17.25484
Adjusted R-squared 0.467501 S.D. dependent var 2.539926
S.E. of regression 1.853448 Akaike info criterion 4.374424
Sum squared resid 58.39958 Schwarz criterion 5.022032
Log likelihood -53.80358 Hannan-Quinn criter. 4.585528
F-statistic 3.026013 Durbin-Watson stat 2.044412

Prob(F-statistic)

0.017323

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

selection.
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ARDL Long Run Form and Bounds Test
Dependent Variable: D(UNE)

Selected Model: ARDL(2, 1, 4, 3)

Case 2: Restricted Constant and No Trend
Date: 01/31/19 Time: 12:44

Sample: 1982 2016

Included observations: 31

Conditional Error Correction Regression

Variable Coefficient Std. Error t-Statistic Prob.
C -2581.507 1364.814 -1.891472 0.0757
UNE(-1)* -0.433345 0.214096 -2.024066 0.0590
AGR(-1) 25.40839 13.58599 1.870191 0.0788
IND(-1) 26.20583 13.66383 1.917898 0.0721
SER(-1) 26.08776 13.66841 1.908617 0.0733
D(UNE(-1)) -0.237168 0.178341 -1.329859 0.2011
D(AGR) 5.617492 8.291342 0.677513 0.5072
D(IND) 6.611558 8.445663 0.782835 0.4445
D(IND(-1)) -0.079758 0.283320 -0.281512 0.7817
D(IND(-2)) -0.542889 0.265483 -2.044909 0.0567
D(IND(-3)) 0.686627 0.328894 2.087683 0.0522
D(SER) 5.731383 8.257355 0.694094 0.4970
D(SER(-1)) -0.714518 0.216199 -3.304907 0.0042
D(SER(-2)) -0.576056 0.165080 -3.489565 0.0028

* p-value incompatible with t-Bounds distribution.

Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
AGR 58.63313 46.34730 1.265082 0.2229
IND 60.47332 47.10347 1.283840 0.2164
SER 60.20086 47.03202 1.279997 0.2177
C -5957.160 4682.598 -1.272191 0.2204

EC = UNE - (58.6331*AGR + 60.4733*IND + 60.2009*SER -5957.1597 )

F-Bounds Test Null Hypothesis: No levels relationship

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

Asymptotic: n=1000

F-statistic 4.285054 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66

Actual Sample Size 31 Finite Sample: n=35
10% 2.618 3.532
5% 3.164 4.194
1% 4.428 5.816

Finite Sample: n=30

10% 2.676 3.586
5% 3.272 4.306
1% 4.614 5.966
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Sample: 1982 2016
Included observations: 31

(37)eds ke
&V 75 paill Undl) om0 23 g lialf il
ARDL Error Correction Regression
Dependent Variable: D(UNE)
Selected Model: ARDL(2, 1, 4, 3)
Case 2: Restricted Constant and No Trend
Date: 01/31/19 Time: 12:47

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(UNE(-1)) -0.237168 0.141094  -1.680926 0.1111
D(AGR) 5.617492 5.192384 1.081871 0.2944
D(IND) 6.611558 5.237285 1.262402 0.2238
D(IND(-1)) -0.079758 0.248323  -0.321187 0.7520
D(IND(-2)) -0.542889 0.233589  -2.324121 0.0328
D(IND(-3)) 0.686627 0.250168 2.744663 0.0138
D(SER) 5.731383 5.151120 1.112648 0.2813
D(SER(-1)) -0.714518 0.179471  -3.981252 0.0010
D(SER(-2)) -0.576056 0.142242  -4.049837 0.0008
CointEq(-1)* -0.433345 0.084234  -5.144561 0.0001
R-squared 0.721336 Mean dependent var 0.096774
Adjusted R-squared 0.601908 S.D. dependent var 2.643039
S.E. of regression 1.667613 Akaike info criterion 4.116360
Sum squared resid 58.39958 Schwarz criterion 4.578936
Log likelihood -563.80358 Hannan-Quinn criter. 4.267148

Durbin-Watson stat 2.044412

* p-value incompatible with t-Bounds distribution.

F-Bounds Test

Null Hypothesis: No levels relationship

Test Statistic Value Signif. I(0) I(1)
F-statistic 4.285054 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08

1% 3.65 4.66
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