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Abstract

This study aimed to test the cointegration of several Sudanese macroeconomic variables, including
national income, savings, and investment, and to construct an error correction vector where possible. It
also sought to identify and determine the direction of causal relationships. The study's central problem
was to uncover the relationship between national income and savings on investment in both the short
and long run, based on their stability. This was based on the assumption of a long-term cointegration
relationship between national income and savings on investment, with each variable causing the other,
using the VECM methodology. The study concluded that there is no cointegration relationship between
savings and investment, but rather a bidirectional causal relationship between them. This places Sudan
among developing countries where savings do not cover investment. The study also found a long-term
cointegration relationship between national income and investment, and a bidirectional causal
relationship. Based on the finding that domestic investment constitutes approximately 80% of total
investment, the study recommended activating and expanding national income resources. This
necessitates attracting foreign investors and adopting flexible foreign investment policies. The study
further recommended including stable variables at the 1(0) level in the Johansen cointegration model.

Keywords: Cointegration, Johansen, error correction vector, causal relationship
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Serial Heteroskedasticity | HeteroskedasticityT | Normality
Correlation | Test: White Test est: | Jarque —Bera
LM Test : Breusch—Pagan-
Godfrey
F-statistic | 0.6038 | ~ ————— 1.84 | -
x| T 69.51479 | = ——————- 149.29
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98



2025 (Aedgd) - 1130wl — 2exall ¢(International Evolution Journal for Science & research (IEJSR)) &\ow¥lg pglall &daul) ghaidl dxo

e =2.05069 t seluas) Loy =3.373549 Uasll o Jales Ao of G2 11928 (e
Do) s 4i€ay Banly i 83 fabiiall L) uaia o (F gy Al T agag ) e
O AT e @) %29.6 ~ (1-3.373549) aas deyenr dishall Ja¥) ) aadll Ja¥) e
el & lad¥) (e %29.6 Jolay Lo s 4i€ay oaaly diw 3l laliall jlénul) e
2aal Jalae dad il LS T aloel dan)l 9y 8 85dl Jashall JaY) 8 (ol dad yuadl
(%67) R? Jaaal) sl Jalao dad Alld 55 Lang z3seill Gadgh 835n ) uds Laa (%72) R?
st @A dalsal (g L % 28 L) e %72 Jos i gastl) J3 e of inas

palll JaY) 6 ADle dsa e lae 11271715 F dad caly LS ¢ zhgaill b diaiaie

2,500,000
Forecast: INVESTF
2,000,000 Actual: INVEST
Forecastsample: 132
1,500,000 Included observations: 32
Root Mean Squared Error  106228.3
1.000.000 Mean Absolute Error  46361.00
! ! Mean Abs. Percent Error ~ 40.05299
| Theil Inequality Coef. 0.152646
500,000 A Bias Proportion 0.074965
s \ - Variance Proportion 0.002988
0— — —t Covariance Proportion  0.922047
Theil U2 Coefficient 0.609007
-500,000 Symmetric MAPE 52.20054
5 10 15 20 25 30

——— INVESTF +2S.E.

£ saill Ly35il) §08Y LA 16 JSA)

Bias proportion 4 (0.15) Theil inequality coefficient s : J< Ol B 6 & e it
covariance iad fs siall (e 4uji s (0.003) variance proportion 5 (0.07)
zasall Liganl) 85080 aga ) yada Les gsall aaldll e 453 (0.92) proportion

i .5

39ag s llaall e by bl ad) crald LaaY (mpe Gl e Al ddial) ean
Jide JalS BDle 35a Ay L) e HEaY1 i JaY) dlgh dpde LSS ADle
Lagia alhadiul 7[2021-1990] sall Jlasudl slaid¥) & oldind) e sl Jaall il

99



2025 (Aedgd) - 1130wl — 2exall ¢(International Evolution Journal for Science & research (IEJSR)) &\ow¥lg pglall &daul) ghaidl dxo

B A lnly Lail) o 7 g i i oy Lgdlaal ciin Leisn e ) VECM
VS Jpaaiily g yaisians - 3saill gl 8080 Lasly ol puxiall

Jedldl) aan o o) SLAYT ¢ HLein) ¢ agdll Jaalle @Blgaa¥) e IS8 &iadll Judiadl 1
5 aie Lol o G QLAY Al el Jagl) Jon ey ple Jad ol jise e
Jss

51(2)  (ADF)Llls S Hlodl) Cuusy dulll 3g)dl) 2] s cjiad Y LY dluls 2
Jaall dldu oy 4ie 5 whald 39a99 alald 3350 (ADF) g (S o I(1) (AsY) gl
axially abalill dgngr om — Canld L) Gy 1(2) Al 3o )d 38T e i) sl
3529 5 bl Sgnss LAY Gy 1(0) (ssinall vie AlalSie X HlaaY) dlide 5 el
Golee ddaulss 5algie diajll Abeid) (o dpunjp e &5 ADF Ladl of asbeall (hag 4xiag alald
L3l Alded) ) smg daagee ST (bl e 56 PP ol Wiy Autoregressive iy
okadl of 1AL Autoregressive Integrated Moving Average ARIMA ¢ 3l g 52l g
ol Al g ¢ pral Al aan 06$ Levie Lo ¥ 330 589 (il 45l 538 41 PP
silaga Ayl s (2007 « Jamdl) pp o alaie¥) JuadiVla )laa¥) alas) aey bl
1(2) L& @il 1(0) (sginalls syine priall dlls 6 s

Sl iy @l ide JalSs ADle aag Y adl BV Lol miln cojell uilasa ladl eha) ax .3
3539 pde X5 Lee iidie JalSE ADNe d5mg adey Aol Gl _alaall 2ialS)) Loal) lod) A
gl L] 5 AU daY) dlgl ol ade JalSs dDle

(2.E-10) ¢(2.E-07) Lillaia) ay olai¥) 4505 A0l g ail il Ause HLas) (e oo 4
I ER | UV . b\ IR U ) RS R O

Jolss e FSY) e elltn of g Jleia¥) o castll Jaall uilagn sl elha) an .5
iaall JalSall gaie s ) Liad udy Lee Leia) 5 casdll J3l e o i
et s ¢ Jughall JaY) (8 Ol s el JaY) (B ol G i) o e
ey oladl gy Culh aa (e (5Sia ddall JalSl) clgaia o L

5 Schwartz ,Akiake (1 JS jlse o 3l (2) (& zasall JBall elal daps of cps .6
.Hannan—Quinn

G Legin S o) L)y agill Jadl) (e e S aibald Dol ladl e i W7
e (6.E-12) Jaal) sy leiialy ¢(2.E-10) ddlain) dasty HLéia¥) canny J2AAY)
lagin olad¥) Al A A )

100



2025 (Aedgd) - 1130wl — 2exall ¢(International Evolution Journal for Science & research (IEJSR)) &\ow¥lg pglall &daul) ghaidl dxo

taad culy Cum L) o agill Jaall il (grine Ll cllia of ally SLsal e a5 8
2§ Baaly Basg cagall J3all Bal) i Lae 0.01 dogiee Ssie die 0.000 dilas] AV
i 25 0.0000 Q 5 F e JSI Alan) pdl) cialy LS 17.81261 s sleias) 53
padl) JaY) 8 ALY Y i le 0.01 Lsied) (g5ise 0

s yma sl e ey ool s V) A1k dms pie (b Rl SILEAY) el 3 .9
Ligiea Ggie e (0.6619) ddlas) dais (0.6038) F dad il cus LM il
A2 e 69.51479 y2aed of White J cplall Guilas axe HLad) e ai LEO0.05
shab oaaill 2y colal) Luilat aae AlE iy péy e 0.05 Ligins (g5ine 2:20.6619
Al e JA 73900 Je Juaadl Breusch—-Pagan-Godfrey jlaal & 0y HAC sl
dlad i WS 0.05 Lsiea gine 2ic (0.19) A2 Ggiww ((1.84) FJ Lipuns Lok
22 L 0.05 Lgins g5ie 2ic 0.000 Y2 gsiwa 230 Jarque —Bera Lol selas)
bl sl am Y )

Sl et Lee —2.05069 t selas) e ~3.373549 Uil penaa Jalas Zd o 0 .10
Jalas Lo graneat i€ sy dine 58] faliall SLein) juxia Of (Simas (gsinas Al i 93
Aol dan)l 3y 8 55l Jishal) Ja¥) A O3l e peadl) (saal b oladY) (e %29.6
Al oS5 Lang z3salll (355 535 () jads Las (%72) R? 2aail) (alas e iy WS Loy
Ge %72 Mss dia casdll J32)) i of e (%67) RZ Jasall 2aaill Jalas Ao
11.71715 F dad il LS ¢ zasaill b diaia ye (9l dalsal (530 Ja % 28 Ly
pall) Ja¥1 Al 3say e Las

(0.15) Theil inequality coefficient a8 1 J< o i) zagall gl gyaall jlad) xe .11
s siall (e dujd lgaaes (0.003) variance proportion ; (0.07) Bias proportion
Bl Bags (A ndn Lae pmsall aafgll (e 4w (0.92) proportion covariance i
& dsaill Lugl

Gluagil) 5.1

2\4‘5‘)4]!5 ‘)L&ﬁu‘}_f\ ua‘)s Cﬂﬁ 3)9 ya ‘)uﬁu\ﬁb JBJM Lﬂ‘)ldm JAKB Dl A9 e.lc— LA:— cLU .1
Jundsi Sy dale daaluar digaii ajliia sLiily (2ia¥) eiwll dal jlenul) ol b
&) ol s 138 S (il o) g Uy el Aslgand) 89 0 dely ) D) & 550 )l

101



2025 (Aedgd) - 1130wl — 2exall ¢(International Evolution Journal for Science & research (IEJSR)) &\ow¥lg pglall &daul) ghaidl dxo

dasiall Jsal) iS5 lagad) Gald a5 Anall 4 Hlein) das aipl AV (g5t
@bl ghase lgd i Al

Aal iwal) Lol (3nty L) Y ana ad) 52U Ly plaia¥ly casdll Jaall jalias dewss
W el anill 5 Asildll leba) Jagetis Jlae) By Gy £yl b il
Magin JaY1 dbgh dljide JalSs A8ay duad ) diiced)

Mmd V) 2@l Hlae¥) cpm 38b el Lol 23l e Yay Al alall aladi
caghally sreadll cpla¥) & A8l A oo

sl Labeal) ol V) AlCha iy B il Jany wne sl 34T dviajl) Jedladl s vie
oyisn lyiie 4l (S 2 3gaill B 1(0) gsienally Shiad dnps Ld ) Aia3l) Judlad) e .5
1(2) S8l Gl ve

IO Gald 5 g S il cule calias LelalSs da s Syitie Guilasa z3sal Ji Y .6

) 2ol

oo pliinl yiliadl 4 Lodil) delwd) Ldled andl (2018) (Sug dadsg ju) ibhe o
«Jlae Yy Jlall ciliolasil 4l . (2016-1990) 558l Dis (VECM) lpial) b3 min s
.282-26 «(1)2

olSil) JLb) (S Logecd) dopel) ASlaall Slajly Ao albl) loane ((2007) vle ¢ Jasal)
56=1 ¢(32) ¢ podacl il JolS ellecs jSpa Al . [il] mon iy o ikl

By 8 Ly SV o Lasall A0 Lad) L (2014)2ne ¢ Ands 2aal ¢ ol
A5-1 ¢(13) ¢l dbas .(2011-1970) 358 Dl g5l

Diball A LK Labaid¥) clysial) Gansg A C daad) 2y (2020) samae 03 eJsb
185-165 «(1)6 «Lolasy/ ciluwhally Jlae ¥/ 5] dlas .2016-1980 354l s
JAsia .ResearchGate . osdll J3f cilblung LuasS) Lulaal/ ((2025) ala cclabl)
Fayer

https: //www.researchgate.net/publication/394520800_almhasbt_alhkwmyt
.whsabat_aldkhl_algwmy

Aol paenes a3 DL 2GS (2024) Br2ia <Gty c3pann Cppuing e by
225-131 «(2)13 «cobY/ L) dralel) dlaall

102


https://www.researchgate.net/publication/394520800_almhasbt_alhkwmyt_whsabat_aldkhl_alqwmy
https://www.researchgate.net/publication/394520800_almhasbt_alhkwmyt_whsabat_aldkhl_alqwmy

2025 (Aedgd) - 1130wl — 2exall ¢(International Evolution Journal for Science & research (IEJSR)) &\ow¥lg pglall &daul) ghaidl dxo

2010 Y 1962 sl ol sLa@y) b (alal) jlinay) Classe L(2015) juds (3l
:55-29 (6) «Luwlscally Lolaify/] aslell dlas
Olasad) 8 D) A dpsall Jalsil) Jalas (2025) s ¢golEy diwa Ml 2 @
((IEJSR) Cilai¥ly pslell dufpall yshaill dlas (2021 —1990] 35l ARDL Zagic
.63-36 «(11)2
dlae .2004-1970 55l Pla Gojpe b pamill adne .(2006) ol slee cmaadl)
(4)34 cdelany ashd
Alaall b A Lobeai®¥) ol puaially astill @il JalSl Al L(2021) ke caile @
.890-877 «(3)31 ¢ el il Aai®dl Lynall daall Ap3gaisl) dusjal)
Lia¥) aalall

Ang, J. (2007). Are saving and investment cointegrated? The case of Malaysia (1965—
2003). Applied Economics, 39, 2167-2174.

Bahmani-Oskooee, M. and Chakrabarti, A. (2005). Openness, Size, and the saving-
investment relationship. Economic Systems, 29, 283-293.

Dickey, D. A. and Fuller, W. A. (1981). Likelihood ratio statistics for autoregressive time
series with a unit root. Econometrica, 49(4), 1057-1072.

Engle, R. F. (1982). Autoregressive Conditional Heteroscedasticity with Estimates of the
.Variance of United Kingdom Inflation. Econometrica, 50(4), 987-1007

Granger, C. W. J. (1987). Co-integration and Error Correction: Engle, R. F. and
Representation, Estimation, and Testing. Econometrica, 55(2), 251-276.

Granger, C. W. J. (1969). Investigating causal relations by econometric models and cross-
spectral methods. Econometrica, 37(3), 424-438.

Johansen, S. (1988). Statistical Analysis of Cointegration Vectors. Journal of Economic
.Dynamics and Control, 12(2-3), 231-254

Johansen, S. (1996). Likelihood -Based Inference in Co-integrated Vector Auto-Regressive
Models. Oxford University Press.
Johansen, S. and Juselius, L. (1992). Testing Structural Hypothesis in A multivariate Co-
integration analysis of the PPP and the UIP for UK. Journal Of the Econometrica, 53,211-
244

p. (2005). The saving and investment nexus for China" evidence from co- Narayan,
integration test. Applied Economics ,37.

Narayan, P. K. (2005). The relationship between saving and investment for Japan. Japan
and the World Economy, 17, 239-309

Phillips, P. and Perron, P. (1988). Testing for a unit root in time series regression.
Biometrika, 75(2), 335-346.

103



2025 (Aedgd) - 1130wl — 2exall ¢(International Evolution Journal for Science & research (IEJSR)) &\ow¥lg pglall &daul) ghaidl dxo

Ramakrishna, G. and Rao, V. (2012). Developing Country Studies, The Long run
Relationship between Savings and Investment in Ethiopia: a Cointegration and ECM
Approach. Developing Country Studie, 2(4), 1-8

Sanjib, B. and John, J. (2011). Are Saving and Investment Cointegrated? A Cross-Country
Analysis, Reserve Bank of India Occasional Papers, 32(1), 41-55.

Shin, Y. (1994). A Residual-Based Test of the Null of Cointegration Against the
Alternative of No Cointegration. Econometric Theory, 10(1), 91-115.

Venkata and Sriyval, V. (2005). Saving and Investment in India: A Cointegration
approach. Applied Econometrics and International Development. AEID, 5, 25-44.

Translated Arabic References

Ayash, Z. and Halima, B. (2018). Evaluating the Effectiveness of Monetary Policy in
Algeria Using the Random Error Correction Model (VECM) During the Period (1990-
2016). Journal of Economics of Finance and Business, 2(1), 26-282 (in Arabic).
Al-Abdali, A. (2007). Determinants of Demand for Saudi Arabian Imports within the
Framework of Cointegration and Error Correction. Journal of the Saleh Kamel Center for
Islamic Economics, (32), 1-56 (in Arabic).

Salami, A. and Cheikhi, M.(2014). Testing the Causal Relationship between Savings and
Investment in the Algerian Economy During the Period (1970-2011). Journal of Al-Bahith,
(13), 1-15 (in Arabic).

Belloul, B. (2020). Studying Causality between Savings and Some Macroeconomic
Variables in Algeria During the Period 1980-2016. Journal of Business Administration
and Economic Studies, 6(1), 165-185 (in Arabic).

Al-Nakhat, Khaled (2025). Government Accounting and National Income Accounts.
ResearchGate. Available at:
https://www.researchgate.net/publication/394520800 almhasbt alhkwmyt whsabat ald
khl alqgwmy (in Arabic).

Ibrahim, N., Hussein, M., and Al-Ashri, M. (2024). Consumer Culture: A Socio-Economic
Perspective. Journal of the Faculty of Arts, 13(2), 131-225 (in Arabic).

Balqg, B. (2015). Determinants of Private Investment in the Libyan Economy from 1962 to
2010. Journal of Economic and Political Sciences, (6), 29-55 (in Arabic).

Abdel Qader, H.and Qannawi, K. (2025). Cointegration Analysis of the Consumption
Function in Sudan Using the ARDL Methodology for the Period 1990-2021. International
Evolution Journal for Science and Research (IEJSR), 2(11), 36-63 (in Arabic).
Al-Musbah, 1.(2006). Determinants of Inflation in Syria during the Period 1970-2004.
Journal of Social Sciences, 34(4) (in Arabic).

Ghanem, A. (2021). A Study of the Co-Integration between Diversification and
Macroeconomic Variables in the Kingdom of Saudi Arabia. Egyptian Journal of
Agricultural Economics, 31(3), 877-890 (in Arabic).

104


https://www.researchgate.net/publication/394520800_almhasbt_alhkwmyt_whsabat_aldkhl_alqwmy
https://www.researchgate.net/publication/394520800_almhasbt_alhkwmyt_whsabat_aldkhl_alqwmy

