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Abstract: The study aims to test the relationship between investment in human capital and economic growth in Sudan. It
assumed that the growth in both of enrolled in different levels of education and government expenditure on education will
lead to increase the economic growth in Sudan. The variables were subjected to several econometrics tests, such as
Augmented Dickey—Fuller test (ADF), Autoregressive Distributed- lagged Model (ARDL) and the Error Correction Model
(ECM) to test the short- and long- term relationship between study variables.

The results of long- run parameters of the (ARDL) model showed a positive correlation between real Gross Domestic
Product (GDP) growth rate and the percentage of enrollment in universities from the total population. Also it showed a
positive correlation between real GDP growth and education expenditure as a percentage of Gross National Income (GNI).
While the estimated results of the bounds test for co- integration within the (ARDL) methodology results provided evidence
of a long- run equilibrium relationship between the real GDP growth and the enrollment ratios of primary, secondary and
university levels to the total population. Also provided evidence for a long- run equilibrium relationship between real GDP
growth and the education expenditure as a share of GNI. Export of goods and services as a percentage of GDP and inflation
rate. While the results of the estimated error correction model (ECM) confirmed that the real GDP growth is adjusted to its
equilibrium value in each time period by 93% and 88%- for the two models respectively- of the remaining balance of the
period with onetime lag.

The study recommended the expansion of university education to raise the rate of economic growth through the
development of policies to encourage investment in it, raise the quality of university education and improve the outputs
quality, enhance the curricula to keep pace with the modern technology progress, linking education outputs with the needs
of the labor market requirements and raising the percentage of education expenditure from GDP, as well as to encourage

the governmental educational institutions to develop and diversify their self- financing resources.
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RGDP = f(BAS,SEC,UNV)
Slaaie o @) Aisb A8Mall iyussd (ARDL) § 59l cladld 1A Slams¥ z3gas jaas @i 3
3 haradl of 058l days Bl (e clpazell Aasll Jedldl @585 of 2aslall sda bojias Yy <Ayl
e I allasdl el @3 3] .o Byall of Grwdl die Byaiue A3l Judludl cilS ¢lgu Lagdas (o
s Al
slay) 87aly piie U3 13 Slassl elya) @3 colpaneld La) slasdl 848 HLasy ellayl olAd Hlasl -
LR, FPE, AIC, SC, ) z 3gaill sluas| yulas Jiadl 3azy sl z3gaidl e Jguosdl ozl 6,31 5l susly
() JWS dasd) plaall 2aud (81 Jamy gddl SS z3geidd bl eladl Bue slasl of (HQ
(6 :2013 Hlogd
(Likelihood Ratio Test) LR ,Las! :LR
(Final prediction error1969) Ll gl Uas 5luas :FPE
(Akaike1973) SLS| Silaglas lias AIC
(Schwarz 1978) 5,94 loglas jlas :SC
(Hannan and Quinn1979) .59 (sl jlas :HQ
e Jssazl @iy cellay) byt 2 pise JSI (Eviews, 10) owliall Jeledll maliy plasil @3 3
L (29 Ayl ud Slpazell bl el Sl5s dwlys dicy (1) Jouzdl Lasss & paadl @l
Bl ¥l dudy (Ol Jlox| I Agslill Gyl Glaest¥l 2id OIS Jlea ] dI ool oyl Gl
lae Bl oy Lgial clldg Busly ellay) 5508 (2 LM el 848 (18 oSl Jlex] ] Slaal=lly
50 Gagan)l Jlea¥l bl @l § sedl L of azs Laaw (LR, FPE, AIC, SC, HG) deazeiwdl dlslall
Asuzradl el e cly (0) Lt aadLl Uy
sllas¥l ol A8 las ! @l (1) Joia

VAR lag Order Selection Criteria
Variable

LR FPE AlC 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
UNV 1 88.57653* 0.840882* 2.664268* 2.761045* 2.692136*
2 0.315043 0.896416 2.727494 2.872659 2.769296
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of o> @ il Slate (b dhaie We 929 pue § (Sass (@lg Al Slpads ey z3gendl
Slraie o I L) Ak Eipas it J) UYL e e 2431501 28Mall (R2) ol Lalae
e obazad ) iy Basgl sada slasl Ot zdgedll § Aslsdall Slaaall oy LY ¢l z3gell
(1212017 «ee) kapd! Jedbadl
¥ Zigeall sida of 153y Hyz A < 0 haddl (yall s Hot A = 0 s slias | sl,bl (sl 0585 3]
(T ) g Lailaag (Yeog Jolae) A dalaold T dalall jlas ) dagd luog g bl ol culilude e o
51 s 513 3Lt @y aplall sda e slisy poiadl Slas¥l zaliall mbs oo of Jsumll (e Zoyiradl
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AYt = }\Yt—l + Z O(]-AYt_l + ut (I)
j=1
Ons LS Gy dmite gy abolay Busgll Hodmt ausll Jed (Koo sl Al Lapall gudas @
(58 :2009 «dezma «lic) (2) Wslall

m
AYt = Bl + )LYt_l + Z a]AYt_] + ut (II)
=1
Wolall (s LS (gw) dming abolay Busgll Hodoed pugll Jgd (S0 HLasy 2L Lpall Gubas @5 LS
Ayl gm0 Slaiall e (3)
Agtasll adbad! 2208 (ADF) gl g (Koo Shbeis! il (2) Jgan

Unit Root Test using Augmented Dickey- fuller (ADF)

Level 1ST Diff.
Time
Intercept Intercept and Intercept Intercept and
Series None (1) None (1)
only (I1) trend (111) only (1) trend (1I)
RGDP -3.006720* -5.395742* -5.518844* -9.347482* -9.204081* -9.063357*
ABS 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
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(%1) Bginn Goius e 3y (1) do¥ dmpudl (1o Al 98 Sl Jo¥) $yall wie Byatus ladzs
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olslas e Yoy Busly Aolae § duds cdsll @ b dishlly sadll cale¥l (@) @lissa
3 5ol Hwd (o Lgiae e uzgs ¥ 3] Byuall (glall Ua¥1 Slelas (3) Joumll missny cnilimdia
Ll A3 dz gy Loy 0l Jlen] ) ol oliiay Bl dudy gl Lol el sl
BAS oylade ey sl Wgiltdl Luylally Bl ddy auastl Q) bl @bl § saddl Juse ons
48Me 3929 (ARDL) Hlus| dxids musss Laiw (%10) sylude Lgins Soius i iy Bl An)
o Slaslell Gled¥l Audy Adsdl Jlea¥) el mildl g Jaas (o (%10) Laylade Liginey e
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Dependent Variable GDP

Variable Coefficient T- statistic Prob
RGDP(- 1) -0.374321** -2.189731 0.0400
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) 1.6013271%** 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
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F — Statistic

10% 2.618 3.532%**
5.9617583 5% 3.164 4.194**
1% 4.614 5.966
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Dependent variable D(RGDP)

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 @AL‘D.; fal.\;‘ﬁ_wl.; UL Jed=s cpo Ogi Ll yuall
Lgyadl I jlams¥l z3ledd Bgdall 38 ousadd unslia Ble cllia soulal) (sl A s sLasl -
> ol pae Ausyd Loy dubie Aws ziledl sda dads (ARCH) culadl uiles aue ss290
bl b ol ldy aBlall auall 3,8 Joud el pue (6) Joamlly dxili zeoss 3] (sl
il z3gel) Silgdaall
(ARCH) 311 lami¥ly Do gydd | bl ol sl sl (6) Jpun

F- statistic 0.651904 Prob. F(1,28)
Obs*R- squared 0.680576 Prob. Chi- Squared(1) 0.4094

Eviews10 mebiy alusiwl gi>ldl slae @ yuall
(e LM test Breusch — Godfrey Serial Correlation ududll Iols¥l Hlas! ad budud! LLsYI jlasl -3
X Aesds) (%1) Dsiall Ssiwe i (5.494734) cily (F) Asbas] Zesd of J) Aslsdall cllasyl
Yol Wl saall (538 Jids Llamy Les (%1 ) 2siall Goiun e (11.33662) ol L allall
(7) Jsumll LS o ylomi¥l Aslas Jlod s 513 Loyl A sz
LM test Breusch — Godfrey Serial Correlation Jluludll blsy¥| jLas | @l (7) Jsun
F- statistic 5.494734 Prob. F(2,21)

Obs*R- squared 11.33662 Prob. Chi- Squared 0.0035
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RGDP = f(EDUX,EXPO,INF)
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VAR lag Order Selection Criteria

Variable Lags
FPE L\ SC
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
BXPO 1 29.54236* 11.66829* 5.294447* 5.391224* 5.322315*
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VAR lag Order Selection Criteria

Variable Lags
FPE AlIC SC
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*

Eviews10 aliy aluial cbladl Jidxs oo gt Ll uall *
a9 Jsh (Sos Sl s mas (9) w3y Jsall (umsll spin) Huieyll (dludl Sharal Hlas)  -o
sie Byitae sl Jlar¥l el @l @ yaidl R Raasll Al o ) 5 LT s 3] (Bamsll
o Aoyl e WalSze g8 JWIL (%) Lgias Syt puatll 3 esiadl ziles WL gsrll
10)
o3| S| 51y (ADF) posll (gd Koo hibast gl (9) Jsur

Unit Root Test using Augmented Dickey- fuller (ADF)

Level 1ST Diff.
Time
Interceptonly  Interceptand Intercept Intercept and
Series None (I) None (1)
() trend (II1) only (I) trend (I11)
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
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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

C 27.86615 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 a47.22749 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
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(F— Bounds test) <Jial| JolSill sgusll mein jlas| mili :(11) Jois
F — Statistic Signif [(1)) 1(1)
10% 2.618 3.532%*x*
13.10383 5% 3.164 4.194**
1% 4428 5.816*

Eviews10 mebiy alaserwls cbled! Jdes (o G912 yuall

JLJ\ oz muzsas Cayu plasiul @3 3] (ECM ziged lakll memsal s -2
(RGDP,) = o, +Z¢‘ A(RGDP),._; +Ze AGEDUX);_; +Z@1A(EXPO)t_ +ZA AQNE),_;
+68,A(RGDP),_, + 82A(EDUX)t_1 + 83A(EXPO)t_1 + 8,A(INF)_; +V
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Dependent variable D(GDP)

Variable Coefficient T — statistic Prob
D(RGDP(- 1)) 1.187300 4.981157 0.0002
D(RGDP(- 2)) 0.648788 3.624309 0.0025
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Dependent variable D(GDP)

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

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

Eviews10 mebiy plaseiwls alled! Jdes oo G9! 2 yaall

dolas 2agd ol 3] ALl 8L e %1 Gyt i ECM(- 1) ail mumsad d> dgins il LS
Juaty Gadzdl Sl bl mldl § sl Juse oF muss (- 2.881844) golud ally 5yuall Ul zuzsas
Aoy elloy) Bay Sull (o Akl O3l9all IMasl (e (%88) Jalad Awdy ey Bute SS9 Awijlsd] diesd g5
Aoy sllay] Bl suadll gall P adndl Jleo¥l Sl @l § seddl Juae By Loie (gl (usls
w3lymd 1 e (%88) Jolay Le guamsas wis 5l cadl stll 3 2s3lenll diesd e (Busly
paall 2uny8 Joud A0l aue muass (13) Joamdls (ARCH) HLas | mli coulall codlis) Al jlasl -

adll z3geill Gilgdadl sl us ol ol alslall
(ARCH) 11 5lami¥l o gpddl culedl il jlas | il (13) Jous
F- statistic 0.397306 Prob. F(1,29)

Obs*R- squared 0.418967 Prob. Chi- Squared(1) 0.5175

Eviews10 mebiy alusiwl ¢oi>ldl slae @ yuall
cals (F) abas| 2 o J| Breusch — Godfrey L Bl 448 dedud) Lladl slasl -5
e By (3703444) sl L AU () Zesdy (%10) Goius dis Tigina xé B9 (1.374236)
L) ASie sy ¥ sl ABLaN auall 2un,8 (ady Llazy Les (%10) Lgiall goradl wic dgins
(14) Jsamdl 3 meats LeS oyl Aslas 3ld ke 13
LM test Breusch — Godfrey Serial Correlation Jududl bl jLas| xbi (14) Jous
F- statistic 1.374236 Prob. F(2,21)

Obs*R- squared 3.703444 Prob. Chi- Squared 0.1570
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