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Abstract 

      This study presented the determinants of investment in Sudan, using 

simultaneous equations models during the period 1991 - 2015.  The 

problem of the study is that investment is one of the factors which led to 

the current development in economic development and the use of new 

methods to suit the requirements of the economy , so should interest in 

investing in different fields , and the problem of research has emerged 

through the following questions: What is the contribution of investment 

in reducing high inflation rates? What are the specific factors for 

investment and what is the relationship between investment and these 

determinants? . The study also hypothesized a positive relationship 

between investment and Gross Domestic Product , and an inverse 

relationship between investment and cost of finance , exchange rate and 

inflation.  And methods of this study the descriptive method , the 

treatment of statistical analysis and product demo  .  The study found a 

positive relationship statistically  significant meaning between investment 

and GDP, the existence of an inverse relationship statistically  significant 

meaning between each of the investment and the exchange rate and the 

cost of financing , and the existence of an inverse relationship between 

investment and inflation . The study  recommended the following: To 

invest in various fields through the use of modern technology, and 

facilitate the procedures of investors, especially the national investor, 

which in turn leads to increased production and productivity , And the 

need to improve GDP to increase investment . 
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Iٌّؼادٌح الإسرثّاس  ٔرائح اخرثاس خٛ٘أسْٛ

 GDPٌّؼادٌح إٌاذح اٌّسًٍ الإخّاًٌ  ٔرائح اخرثاس خٛ٘أسْٛ

 INFٌّؼادٌح اٌرعخُ  ٔرائح اخرثاس خٛ٘أسْٛ
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1.2.1

12011 

                                                           
1
 - 2011 –خاِؼح اٌسٛداْ ٌٍؼٍَٛ ٚاٌرىٌٕٛٛخٍا ،  )َ  2009 – 1985 (ذمذٌش ّٔٛرج الاسرثّاس اٌىًٍ فً اٌسٛداْ :  سٍذ ِسّذ اٌلله سٚاذ ػثذ 

 سساٌح ِاخسرٍش
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( تئسرخذاَ ّٔٛرج الإٔسذاس 1990 – 2008ِسذداخ الإسرثّاس الأخٕثً اٌّثاشش فً اٌسٛداْ خلاي اٌفرشج ) : اٌسّأً ِصثاذ ػثذ اٌسسٓ أزّذ 

 سساٌح ِاخسرٍش – 2010خاِؼح اٌسٛداْ ٌٍؼٍَٛ ٚاٌرىٌٕٛٛخٍا  ، ٌخطً اٌّرؼذدا
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خاِؼح ، َ( 2010 1992- الإسرثّاس الأخٕثً اٌّثاشش ٚاثشٖ ػٍى إٌاذح اٌّسًٍ الإخّاًٌ فً اٌسٛداْ خلاي اٌفرشج ): ِسّذ تشٍش اٌفاظً ِسّذ  

 سساٌح ِاخسرٍش . – 2010اٌسٛداْ ٌٍؼٍَٛ ٚاٌرىٌٕٛٛخٍا 
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  - 1970 (الاسرششاف تاسرخذاَ ّٔٛرج الأسذاس اٌخطً اٌّرؼذد تاٌرطثٍك ػًٍ داٌح الاسرثّاس فً اٌسٛداْ: ثذ اٌثالً ػٍسى ِسّذ أزّذ ػ 

 سساٌح ِاخسرٍش  - -2009خاِؼح اٌسٛداْ ٌٍؼٍَٛ ٚاٌرىٌٕٛٛخٍا   )َ 2000
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 سساٌح ِاخسرٍش  –  2006 –خاِؼح اٌسٛداْ ٌٍؼٍَٛ ٚاٌرىٌٕٛٛخٍا  َ(  2009 -(1961ذمذٌش داٌح الاسرثّاسفً اٌسٛداْ : ػّش اتشاٍُ٘ وثاشً 
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وٍٍح   –َ( 2011 -1970ِسذداخ  الاسرثّاساٌّسًٍ  فً  ذشوٍا دساسح  لٍاسٍح  ٌٍّذج  ): ِصطفً  فاظً  زّادي  ِٚشٚاْ  ػثذ  اٌٍّه رْٔٛ  

 خاِؼح  اٌّٛصً  –اسج ٚالالرصاد الاد
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1

 1.1.2

 ِِٓ وٍُُٛاْ 

َّشَثَ ِٖ إِرَا أَثْ َّشٌ َّشِ ُٗ ثَ ٌَ َْ َٚوَا

َٚأَػَضُ َٔفَشًا َِاًٌا  ِِٕهَ  َٔا أَوْثَشُ  ُٖ أَ ِٚسُ َٛ ٌُسَا ُ٘ َٚ  ِٗ فَمَايَ ٌِصَازِثِ

                                                           
(1)

( 1999طاس إٌظشي ٚاٌرطثٍماخ اٌؼٍٍّح ) الاسدْ ، ػّاْ ، ِؤسسح اٌٛساق ٌٍٕششٚاٌرٛصٌغ ، ِسّذ ِطش : إداسج الإسرثّاس الإ 

 160( ص   1980د تٓ خشٌش : اٌثٍاْ فً ذأًٌٚ اٌمشآْ ) تٍشٚخ ، داس اٌّؼشفح ، 15ص.
2
 (  .141اٌمشآْ اٌىشٌُ ، سٛسج الأٔؼاَ ، اٌَح )  
3
 (34اٌمشآْ اٌىشٌُ ، سٛسج اٌىٙف ، اٌَح ) 
4
 160( ص   1980ّذ تٓ خشٌش : اٌثٍاْ فً ذأًٌٚ اٌمشآْ ) تٍشٚخ ، داس اٌّؼشفح ، ِس  
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2.1.2

3.1.2

1

                                                           
1
 18( ص  2012شمٍشي ٔٛسي ٚآخشْٚ : اداسج الإسرثّاس )الاسدْ ، ػّاْ ، داس اٌٍّسشج ٌٍٕشش ٚاٌرٛصٌغ ،  
2
 18شمٍشي ٔٛسي ٚآخشْٚ ، اٌّشخغ اٌساتك ، ص  
3
 4ِسّذ ِطش ، ِشخغ ساتك ، ص 
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 124( ص 1970اٌما٘شج ، داس إٌٙعح اٌؼشتٍح ٌٍٕشش ،  –: اٌطٍة اٌفؼاي ) خّٙٛسٌح ِصش اٌّسدٛب سفؼد  1
2
  124اٌّسدٛب سفؼد ، اٌّشخغ اٌساتك ، ص   
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1
 16( ص 1978ػّاْ ، داس اٌّسرمثً ٌٍٕش ،  –طا٘ش زٍذس ِشٚاْ : ِثاديء الإسرثّاس ) الاسدْ  
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1
)اٌسٛداْ ، خاِؼح اٌسٛداْ  2009 -  1970خاص فً اٌسٛداْ فً اٌفرشج ِٓ ( ػّش وثاشً اتشاٍُ٘ : سٍٛن اسرثّاس ذالطاع اٌ 

 13, 12( ص ص  2013ٌٍؼٍَٛ اٌرىٌٕٛٛخٍا ، سساٌح دورٛساج ، 
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1
 13ػّش وثاشى اتشاٍُ٘ ، اٌشساٌح اٌساتمح ، ص 
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rodrick

4.2.2

                                                           
1
 15ػّش وثاشى اتشاٍُ٘ ، سساٌح ساتمح ، ص  
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5.2.2

Jan Tinbergen
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1
) اٌسٛدٌٓ  2014 – 1994إٌاذح اٌّسٍى الإخّاًٌ تٛلاٌح إًٌٍ الأتٍط  ِشٚجػثذاٌمادس صاٌر : أثش إسرثّاس اٌمطاع اٌخا ػٍى 

 42, 41( ص ص   2016خاِؼح اٌسٛداْ ٌٍؼٍَٛ ٚاٌرىٌٕٛٛخٍا ،سساٌح ِاخسرٍش ، 
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 6.2.1

2

                                                           
 47,48ِشٚجػثذاٌمادس صاٌر ، اٌشساٌح اٌساتمح ، ص ص  (1)

 49ِشٚجػثذاٌمادس صاٌر ، سساٌح ساتمح ، ص  (2)
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1.3.2

 2.3.2

                                                           
1
الاسىٕذسٌح ، اٌذاس اٌداِؼٍح ٌٍٕشش ، اٌطثؼح الأٌٚى ،  –إٌظشٌح ٚاٌسٍاساخ ) ِصش  –الإلرصاد اٌىًٍ  ػثذاٌّطٍة ػثذاٌسٍّذ : 

 . 449َ ( ص 2010
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 451ػثذاٌّطٍة ػثذاٌّدٍذ ، اٌّشخغ اٌساتك ، ص 
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 3.3.3.2

                                                           
1
 459-456ػثذاٌّطٍة ػثذاٌّدٍذ ، ِشخغ ساتك ، ص  
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 1.1.3

2.1.3

                                                           
1
َ( ) اٌسٛداْ : خاِؼح اٌسٛداْ 2010 – 1995ًٍ فً اٌسٛداْ فً اٌفرشج )ِسّذ اتٛاٌماسُ ػثذاٌشزّٓ : ذمذٌش داٌح الإسرثّاس اٌى 

 37َ( ص 2014ٌٍؼٍَٛ ٚاٌرىٌٕٛٛخٍا ، سساٌح ِاخسرٍش ، 
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1
 37ِسّذ اتٛاٌماسُ ػثذاٌشزّٓ ِسّذ ، اٌشساٌح اٌساتمح ، ص 



 
 

31 
 

3.1.3
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4.3.1.3
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5

                                                           
1
 2005ٚصاسج الإسرثّاس ، اٌسٛداْ اٌّاظً ٚاٌساظش ٚآفاق اٌّسرمثً  
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20082011

3-1- 20082011

2008 466 324 30 

2009430 -10% 249 23% 19 37% 

2010 589 40%367 47%32 68% 

2011 916 56% 194 47%167 422% 

23911134 248 

                                                           
1
 42ٌشزّٓ ، سساٌح ِاخسرٍش ساتمح ، صِسّذ اتٛاٌماسُ ػثذا 
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1.3.3

inflation

1cost push inflation

                                                           
1
، ِدٍح اٌّصشفً ، تٕه اٌسٛداْ ،  2010 – 2004ٌ٘ٛذا ِسدٛب اتشاٍُ٘ : ذطٛس اداء ِؼذلاخ اٌرعخُ فً اٌسٛداْ خلاي اٌفرشج  

 22َ  ص 2016( ، ٌٍٛٔٛ 80اٌؼذد )
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2demand pull inflation

3: economic blockade 

inflation

4

5imported inflation

 2.3.3

                                                           
1
 23,24ٌ٘ٛذا ِسدٛب اتشاٍُ٘ ، اٌّدٍح اٌساتمح ، ص،ص 
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3-220052015

2005 2006 2007 2008 2009 20102011 2012 2013 2014 2015

EX2.3054 2.0133 2.0526 2.1840 2.2413 2.5043 2.6769 2.5737 4.7540 5.72580 6.0107 

(3-320052015
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E-views
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 3.3.3

                                                           
1
 54، سساٌح ِاخسرش ساتمح ، صِسّذ اتٛاٌماسُ ػثذاٌشزّٓ  

2
 58( ص 1988ِاٌىً اتذخاْ : الالرصاد اٌىًٍ ، ذشخّح :ِسّذ اتشاٍُ٘ ِٕصٛس ،) اٌٍّّىح اٌؼشتٍح اٌسؼٛدٌح ، اٌشٌاض ،  
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4.3.3

5.3.3

                                                           
1
 58ادَ ِٙذي ِسّذ : اٌٛخٍض فً الإلرصاد اٌىًٍ ٚاٌدضئى ) اٌسٛداْ ، اٌخشطَٛ ، اٌذاس اٌؼاٌٍّح ٌٍطثاػح ٚإٌشش ، تذْٚ ذاسٌخ( ص 

2
ِذخً اٌمٍّح ٚاذخار اٌمشاس ) ِصش ، الإسىٕذسٌح ، اٌّىرة اٌسذٌث ٌٍٕشش ،  –ِسّذ صاٌر اٌسٕاٚي ٚ خلاي اتشاٍُ٘ : الاداسج اٌّاٌٍح  

  275َ( ص 2009
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19912015
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1
داْ ( ، خاِؼح اٌسٛ 2014-1980آٌاخ ػثذاٌشزٍُ سٍٍّاْ : اسرخذاَ اٌّؼادلاخ أٍَح ٌذساسح اٌطٍة ػٍى إٌمٛد فً اٌسٛداْ خلاي ) 

 75َ ، سساٌح ِاخسرٍش ، ص 2015ٌٍؼٍَٛ ٚاٌرىٌٕٛٛخٍا ، 
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1.1.4
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3 

1.1.1.4

I   = ß0 +ß1 GDP +ß2 EX +ß3 CF + µ1 …..(1)

GDP = α0+ α1 INF + α2 I + µ1               ....(2) 

INF  = c0 + c1 GDP + c2 EX+ c3 G +µ3 ….(3) 

I

GDP

EX

INF(

G

CF

IGDPINF

CFEXG

                                                           
1
 17َ ، ص2002تساَ ٌٛسف ٚآخشْٚ : الإلرصاد اٌمٍاسى ، اٌخشطَٛ ، داس ػضٖ ٌٍٕشش ٚاٌرٛصٌغ ،  
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 2.1.1.4

2015 -1991

I   = ß0 +ß1 GDP +ß2 EX +ß3 CF + µ1 …..(1)

GDP = α0+ α1 INF + α2 I + µ1                     ....(2) 

INF  = c0 + c1 I + c2 GDP+ c3 G +µ3          ….(3)
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GDP

INF
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ß´s , α´s ,c´s 

µ1,µ2,µ3 

3.1.1.4
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2ß
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(ß3

α0α1

α2

c0c1

c2

c3

 2.1.4

 1.2.1.4

                                                           
1
،  2010, ّٔارج اٌّؼادلاخ أٍَح ،  E-viewsطاسق اٌششٍذ ٚساٍِح زسٓ ِسّٛد : سٍسٍح الإلرصاد اٌمٍاسى تئسرخذاَ تشٔاِح اي  

 5تذْٚ داس ٔشش ، ص 
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I + ß0 + ß1 GDP +ß2 EX +ß3 CF = 0

GDP + α0+ α1 INF + α2 I = 0

INF  +  c0 + c1 I + c2GDP + c3 G =0 

I GDP EX CF INF G 

ß0 -1 ß1 ß2 ß3 0 0 

α0 α2 -1 0 0  α10 

c0 c1 c2 00 -1 c3 

INF G 

a1 0 

-1 c3 

m – 1

     a10

-1c3a1c3-10a1 c3
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I CF 

-1 B3 

a2 0 
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K – M ≥ G – 1 
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.1Over Identification  

K – M > G - 1

2Just Identification

k – M 

= G – 1

3Under Identification 

K- M < G – 1

1I

K – M =G – 1

6-4= 3-1 

2=2 

*I

2GDP

K – M =G – 1

6-3=3-1 

3>2

*GDP

3INF

K – M =G – 1

6-4=3-1 

2=2

*INF

                                                           
1
 12 ,11طاسق اٌششذ ٚساٍِح زسٓ ِسّٛد ، اٌّشخغ اٌساتك ، ص ص  
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 3.1.4

1

1ols
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Trend
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Unit Root Tests

1Augmented Dickey Fuller 1981 

tB t

t*

ttADF
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t*>t

t* <t

2(Phillips and Peron 1988)

PP5% 

PP

PP

2.4.1.4

AssociationEngle – 

                                                           
1
,اسرمشاس اٌسلاسً اٌضٍِٕح ِٕٚٙدٍح  E-viewsطاسق اٌششٍذ ٚساٍِح زسٓ ِسّٛد : سٍسٍح الإلرصاد اٌمٍاسى تئسرخذاَ تشٔاِح اي  

 5، تذْٚ داس ٔشش ، ص  2010اٌرىاًِ اٌّشرشن ، 
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1
 10 ,7ٚساٍِح زسٓ ، اٌّشخغ اٌساتك ص ص طاسق اٌششٍذ  
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 d 
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1.2.4

4-1

5% 

I ADF -3.0114 -5.421029 

GDPADF -3.0114 -5.602816 

INFADF -3.0114 -6.410938 

EX ADF -3.0294 -6.145230

Cf ADF -3.0114 -5.857169 

GADF -3.0114 -6.005193 

E-views
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2.2.4

 

I

4-2I

LR 5% 

 71.71718  47.21       None ** 

 22.86745  29.68    At most 1 

 6.423535  15.41    At most 2 

 1.893460   3.76    At most 3 

E-views 

5% 

LR5

GDP 

4-3GDP

LR 5% 

 26.58715  29.68       None 

 5.402237  15.41    At most 1 

 0.511210   3.76    At most 2 

E-views 9

5% 

LR5
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 INF

4-4INF

LR 5% 

 68.56982  47.21       None ** 

 30.79441  29.68    At most 1 * 

 6.427688  15.41    At most 2 

 0.580429   3.76    At most 3 

E-views 

5% LR

5
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19912015

1.3.4

3SLS

1

(1

1

4-5

t

C(1) 10.03119 0.969486 10.34691 0.0000 

C(2) 0.165575 0.054567 3.034361 0.0035 

C(3)-1.137474 0.104659 -10.86838 0.0000 

C(4) -1.104700 0.256672 -4.303938 0.0001 

C(5) 45135.80 21041.19 2.145116 0.0357 

C(6) -533.0101 299.9175 -1.777189 0.0803 

C(7) 3.747076 0.448594 8.352925 0.0000 

C(8) 144.0004 45.16595 3.188252 0.0022 

C(9)-15.55495 10.25223 -1.517226 0.1341 

C(10) -10.40244 3.788739 -2.745620 0.0078 

C(11) -6.524537 12.59451 -0.518046 0.6062 

E-views
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2.3.4

1.2.3.4

LOG(I) = 10.03119 + 0.165575  LOG(GDP) -1.137474                    

              LOG(EX)*(-1) -1.104700 LOG(CF) 

1

10.03

2

1

0.17

3

1

 - 1.14 

4

11.1

GDP*(-1) = 45135.80 - 533.0101 INF+ 3.747076 I (-1)                     
        

1

45135.8

2

1

 -  533.0  
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3

1

3.7  

INF = 144.0004 -15.55495 LOG(I) -10.40244  LOG(GDP)*(-1)        

          -6.524537 LOG(G)            

1

144

2

1

- 15.5 

3

1

 -10.4 

 .4
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 2.2.3.4

4-6t-StatisticR2

porb  t-Statistic R2 

I

C(1) 0.0000 10.34691 

0.95 

 

C(2) 0.0035 3.034361 

C(3)0.0000 -10.86838 

C(4) 0.0001 -4.303938 

GDP         

C(5) 0.0357 2.145116 

0.74 
C(6) 0.0803 -1.777189 

C(7)0.0000 8.352925 

INF 

C(8) 0.0022 3.188252 

0.77 
C(9) 0.1341 -1.517226 

C(10) 0.0078 -2.745620 

C(11) 0.6062 -0.518046 

E-views

0.05

 R2 = 0.95 95

5

0.05

0.08030.05
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   R2 = 0.7474

26

0.05

0.1341

0.60620.05

 R2 =0.7777 

23

 3.2.3.4

4-7ARCH

D.W Obs*R-squred 

(ARCH) 

1.90.103305

2.0 0.102541 

1.70.748649 

E-views

D.W1.9

2
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 ARCHObs*R-squared

0.1033050.05 

4.8correlation matrix

GDP  EX CF 

GDP  1.000000  0.718390 -0.350230 

EX  0.718390  1.000000 -0.578820 

CF -0.350230 -0.578820  1.000000 

E-views

80

D.W 2.0

2

ARCHObs*R-squared

0.1025410.05 

4.9correlation matrix

INF  I 

INF  1.000000 -0.281606 

I  -0.281606  1.000000 

E-views

80
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D.W1.7

2

ARCHObs*R-

squared(0.7486490.05 

410correlation matrix

GDP  I G 

GDP  1.000000  0.839049  0.734323 

I  0.839049  1.000000  0.938196 

G  0.734323  0.938196  1.000000 

E-views

0.830.93

 

R2

 

 

LOG(I) = 10.03119 + 0.165575  LOG(GDP) -1.137474                    

             LOG(EX)*(-1) -1.104700 LOG(CF) 
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GDP*(-1) = 45135.80 - 533.0101 INF+ 3.747076 I (-1)    

INF = 144.0004 -15.55495 LOG(I) -10.40244  LOG(GDP)*(-1)        

          - 6.524537 LOG(G)         

 3.3.4

0-1

0.5

4-11

Theil 

Inequality Coefficient

0.105287 

0.245414

0.178186 
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1

IGDP INF%EX CF G

1991 73.1  8498.0 122.5 0.045 28.0 2719.1 

1992 188  9057.0 119.2 0.1 32.9 2492.1 

1993 246.4  9471.0 101.2 0.1328 27.2 2161 

1994894  9566.0 115.9 0.216 27.0 2744 

1995 258.9  1014.0 69.0 0.4 28.0 2868.5 

1996 1409.1  1074.0 130.4 1.2464 30.0 1220.6 

1997 2842.9  1142.0 47.2 1.5764 41.7 2868.5 

1998 5751.4  1215.6 17.0 1.9945 36.3 1755 

1999 4424.5  1294.2 16.2 2.516 24.0 2270 

2000 3267.7  1372.6 8.0 2.5714 24.0 3522 

2001 6787.5  1464.9 4.9 2.587 15.2 3902 

2002 10426.4  1566.2 8.3 2.6334 14.9 5178 

2003 9880.1  1717.3 7.7 2.6082 16.2 7362 

200413069.6  1733.5 8.5 2.5826 11.3 11039 

2005 16756.3  1904.7 8.5 2.4358 11.0 13847 

2006 20793.5  2082.3 7.2 2.1715 11.3 18253 

2007 22165.3  2211.0 8.2 2.0159 11.7 20971.2 

2008 24496.6  2354.0 14.3 2.0913 11.8 25985.5 

20097702  2800.0 11.2 2.2359 10.8 24941.1 

201025158  2940.0 13.0 2.2373 9.8 24162.1 

201140831.2  196689.9 18.1 2.4851 9.4 28578.3 

2012 51493.3  243412.8 35.6 4.4 11.3 26272 

201379989.9  294630.2 37.1 5.59 12.0 36178.5 

2014 89765  475827.8 36.9 5.54 12.5 50371.2 

2015 97898  131078.5 16.9 6.01 12.8 54854.2 
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2ADFI
 

ADF Test Statistic -5.421029     1%   Critical Value* -3.7856 

      5%   Critical Value -3.0114 

      10% Critical Value -2.6457 

*MacKinnon critical values for rejection of hypothesis of a unit root. 
 

    

     

Augmented Dickey-Fuller Test Equation 

Dependent Variable: D(I1,2) 

Method: Least Squares 

Date: 09/10/17   Time: 13:53 

Sample(adjusted): 1995 2015 

Included observations: 21 after adjusting endpoints 

Variable Coefficient Std. Error t-Statistic Prob.   

D(I1(-1)) -2.243470 0.413846 -5.421029 0.0000 

D(I1(-1),2) 0.495196 0.244778 2.023038 0.0582 

C 1371.936 1985.413 0.691008 0.4984 

R-squared 0.793777     Mean dependent var -106.2524 

Adjusted R-squared 0.770863     S.D. dependent var 18620.86 

S.E. of regression 8913.487     Akaike info criterion 21.16008 

Sum squared resid 1.43E+09     Schwarz criterion 21.30930 

Log likelihood -219.1809     F-statistic 34.64198 

Durbin-Watson stat 1.814650     Prob(F-statistic) 0.000001 

3ADFGDP

ADF Test Statistic -5.602816     1%   Critical Value* -3.7856 

      5%   Critical Value -3.0114 

      10% Critical Value -2.6457 

*MacKinnon critical values for rejection of hypothesis of a unit root. 

     

     

Augmented Dickey-Fuller Test Equation 

Dependent Variable: D(GDP1,2) 

Method: Least Squares 

Date: 09/10/17   Time: 13:57 

Sample(adjusted): 1995 2015 

Included observations: 21 after adjusting endpoints 

Variable Coefficient Std. Error t-Statistic Prob.   

D(GDP1(-1)) -3.900518 0.696171 -5.602816 0.0000 

D(GDP1(-1),2) 1.179524 0.433998 2.717807 0.0141 

C 1239.810 21068.25 0.058847 0.9537 

R-squared 0.734316     Mean dependent var -25029.90 

Adjusted R-squared 0.704796     S.D. dependent var 174623.6 

S.E. of regression 94877.74     Akaike info criterion 25.89013 

Sum squared resid 1.62E+11     Schwarz criterion 26.03935 

Log likelihood -268.8464     F-statistic 24.87484 

Durbin-Watson stat 0.916950     Prob(F-statistic) 0.000007 
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4ADFINF
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5ADFEX
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6ADFG 

7ADFCF

ADF Test Statistic -5.857169     1%   Critical Value* -3.7856 

      5%   Critical Value -3.0114 

      10% Critical Value -2.6457 

*MacKinnon critical values for rejection of hypothesis of a unit root. 

     
     

Augmented Dickey-Fuller Test Equation 

Dependent Variable: D(CF1,2) 

Method: Least Squares 

Date: 09/10/17   Time: 14:06 

Sample(adjusted): 1995 2015 

Included observations: 21 after adjusting endpoints 

Variable Coefficient Std. Error t-Statistic Prob.   

D(CF1(-1)) -2.006732 0.342611 -5.857169 0.0000 

D(CF1(-1),2) 0.429000 0.196526 2.182912 0.0425 

C 0.108578 1.198573 0.090590 0.9288 

R-squared 0.763204     Mean dependent var -0.271429 

Adjusted R-squared 0.736893     S.D. dependent var 10.69566 

S.E. of regression 5.486226     Akaike info criterion 6.373922 

Sum squared resid 541.7762     Schwarz criterion 6.523139 

Log likelihood -63.92618     F-statistic 29.00736 

Durbin-Watson stat 1.899543     Prob(F-statistic) 0.000002 
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8I

Date: 09/10/17   Time: 14:28 

Sample: 1991 2015 

Included observations: 23 

Test 

assumption: 

Linear 

deterministic 

trend in the 

data 

    

Series: I GDP EX CF  

Lags interval: 1 to 1 

 Likelihood 5 Percent 1 Percent Hypothesized 

Eigenvalue Ratio Critical Value Critical Value No. of CE(s) 

 0.880436  71.71718  47.21  54.46       None ** 

 0.510785  22.86745  29.68  35.65    At most 1 

 0.178776  6.423535  15.41  20.04    At most 2 

 0.079027  1.893460   3.76   6.65    At most 3 

 *(**) denotes 

rejection of the 

hypothesis at 

5%(1%) 

significance 

level 

    

 L.R. test 

indicates 1 

cointegrating 

equation(s) at 

5% 

significance 

level 

    

     

 Unnormalized Cointegrating Coefficients: 

I GDP EX CF  

-7.36E-06  3.71E-06  0.122425  0.005840  

-2.60E-05  5.22E-06 -0.029637 -0.038652  

 2.13E-05 -6.54E-06  0.174006  0.009384  

 4.41E-05 -4.26E-06 -0.261161  0.009239  
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9

Date: 09/10/17   Time: 14:32 

Sample: 1991 2015 

Included observations: 23 

Test 

assumption: 

Linear 

deterministic 

trend in the 

data 

    

Series: GDP INF I  

Lags interval: 1 to 1 

 Likelihood 5 Percent 1 Percent Hypothesized 

Eigenvalue Ratio Critical Value Critical Value No. of CE(s) 

 0.601912  26.58715  29.68  35.65       None 

 0.191564  5.402237  15.41  20.04    At most 1 

 0.021981  0.511210   3.76   6.65    At most 2 

 *(**) denotes 

rejection of the 

hypothesis at 

5%(1%) 

significance 

level 

    

 L.R. rejects 

any 

cointegration 

at 5% 

significance 

level 

    

     

 Unnormalized Cointegrating Coefficients: 

GDP INF I   

-5.60E-06  0.002544  1.26E-05   

-3.24E-09  0.005437  1.29E-06   

-6.67E-06  0.004923  4.10E-05   
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10

Date: 09/10/17   Time: 14:34 

Sample: 1991 2015 

Included observations: 23 

Test 

assumption: 

Linear 

deterministic 

trend in the 

data 

    

Series: GDP INF EX G  

Lags interval: 1 to 1 

 Likelihood 5 Percent 1 Percent Hypothesized 

Eigenvalue Ratio Critical Value Critical Value No. of CE(s) 

 0.806487  68.56982  47.21  54.46       None ** 

 0.653344  30.79441  29.68  35.65    At most 1 * 

 0.224486  6.427688  15.41  20.04    At most 2 

 0.024920  0.580429   3.76   6.65    At most 3 

 *(**) denotes 

rejection of the 

hypothesis at 

5%(1%) 

significance 

level 

    

 L.R. test 

indicates 2 

cointegrating 

equation(s) at 

5% 

significance 

level 

    

     

 Unnormalized Cointegrating Coefficients: 

GDP INF EX G  

-8.57E-06  0.009376  0.281534  1.30E-05  

-5.32E-06  0.016518  0.763913  4.67E-06  

-4.84E-06  0.004175  0.322595  2.17E-05  

 9.79E-08  0.004394 -0.019838  2.61E-05  
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11ARCH

ARCH Test: 

F-statistic 2.735047     Probability 0.112368 

Obs*R-squared 2.653770     Probability 0.103305 

     

Test Equation: 

Dependent Variable: RESID^2 

Method: Least Squares 

Date: 09/10/17   Time: 14:11 

Sample(adjusted): 1992 2015 

Included observations: 24 after adjusting endpoints 

Variable Coefficient Std. Error t-Statistic Prob.   

C 0.128459 0.056063 2.291317 0.0319 

RESID^2(-1) 0.330141 0.199626 1.653798 0.1124 

R-squared 0.110574     Mean dependent var 0.190783 

Adjusted R-squared 0.070145     S.D. dependent var 0.210877 

S.E. of regression 0.203346     Akaike info criterion -0.268158 

Sum squared resid 0.909693     Schwarz criterion -0.169987 

Log likelihood 5.217897     F-statistic 2.735047 

Durbin-Watson stat 1.956796     Prob(F-statistic) 0.112368 

12ARCH 

ARCH Test: 

F-statistic 20.25103     Probability 0.002029 

Obs*R-squared 14.59949     Probability 0.102541 

     

Test Equation: 

Dependent Variable: RESID^2 

Method: Least Squares 

Date: 09/10/17   Time: 14:38 

Sample(adjusted): 2001 2015 

Included observations: 15 after adjusting endpoints 

Variable Coefficient Std. Error t-Statistic Prob.   

C 5.71E+08 1.79E+09 0.318616 0.7629 

RESID^2(-1) -0.517126 0.423393 -1.221386 0.2764 

RESID^2(-2) 0.129430 0.450023 0.287607 0.7852 

RESID^2(-3) 1.757265 0.499695 3.516674 0.0170 

RESID^2(-4) 2.401940 0.839534 2.861039 0.0354 

RESID^2(-5) -1.153513 1.705082 -0.676515 0.5287 

RESID^2(-6) 0.624005 2.489656 0.250639 0.8121 

RESID^2(-7) 2.448768 2.505908 0.977198 0.3734 

RESID^2(-8) 0.237748 3.449506 0.068922 0.9477 

RESID^2(-9) -2.578008 3.616789 -0.712789 0.5078 

R-squared 0.973299     Mean dependent var 7.79E+09 

Adjusted R-squared 0.925237     S.D. dependent var 1.29E+10 

S.E. of regression 3.53E+09     Akaike info criterion 47.04163 

Sum squared resid 6.23E+19     Schwarz criterion 47.51366 

Log likelihood -342.8122     F-statistic 20.25103 

Durbin-Watson stat 1.875696     Prob(F-statistic) 0.002029 
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13ARCH

ARCH Test: 

F-statistic 0.094518     Probability 0.761401 

Obs*R-squared 0.102670     Probability 0.748649 

     

Test Equation: 

Dependent Variable: RESID^2 

Method: Least Squares 

Date: 09/10/17   Time: 14:41 

Sample(adjusted): 1992 2015 

Included observations: 24 after adjusting endpoints 

Variable Coefficient Std. Error t-Statistic Prob.   

C 437.7549 227.9266 1.920596 0.0678 

RESID^2(-1) -0.065449 0.212884 -0.307438 0.7614 

R-squared 0.004278     Mean dependent var 410.7617 

Adjusted R-squared -0.040982     S.D. dependent var 1009.949 

S.E. of regression 1030.436     Akaike info criterion 16.79301 

Sum squared resid 23359563     Schwarz criterion 16.89118 

Log likelihood -199.5161     F-statistic 0.094518 

Durbin-Watson stat 1.986108     Prob(F-statistic) 0.761401 
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14

3SLS

System: SYS01 

Estimation Method: Weighted Two-Stage Least Squares 

Date: 09/07/17   Time: 08:24 

Sample: 1991 2015 

Included observations: 25 

Total system (balanced) observations 75 

Convergence achieved after: 1 weight matrix, 3 total coef iterations 

 Coefficient Std. Error t-Statistic Prob.   

C(1) 10.03119 0.969486 10.34691 0.0000 

C(2) 0.165575 0.054567 3.034361 0.0035 

C(3) -1.137474 0.104659 -10.86838 0.0000 

C(4) -1.104700 0.256672 -4.303938 0.0001 

C(5) 45135.80 21041.19 2.145116 0.0357 

C(6) -533.0101 299.9175 -1.777189 0.0803 

C(7) 3.747076 0.448594 8.352925 0.0000 

C(8) 144.0004 45.16595 3.188252 0.0022 

C(9) -15.55495 10.25223 -1.517226 0.1341 

C(10) -10.40244 3.788739 -2.745620 0.0078 

C(11) -6.524537 12.59451 -0.518046 0.6062 

Determinant residual covariance 2.32E+11   

Equation: LOG(I)=C(1)+C(2)*LOG(GDP)+C(3)*LOG(EX)*(-1)+C(4) 

        *LOG(CF) 

Observations: 25 

R-squared 0.952217     Mean dependent var 8.760089 

Adjusted R-squared 0.945391     S.D. dependent var 2.019150 

S.E. of regression 0.471846     Sum squared resid 4.675418 

Durbin-Watson stat 1.866620    

Equation: GDP*(-1)=C(5)+C(6)*(INF)+C(7)*(I)*(-1) 

Observations: 25 

R-squared 0.737203     Mean dependent var -56244.70 

Adjusted R-squared 0.713313     S.D. dependent var 120699.4 

S.E. of regression 64626.31     Sum squared resid 9.19E+10 

Durbin-Watson stat 2.043983    

Equation: INF=C(8) +C(9)*LOG(I)+C(10)*LOG(GDP)*(-

1)+C(11)*LOG(G) 

Observations: 25 

R-squared 0.767299     Mean dependent var 39.32000 

Adjusted R-squared 0.734056     S.D. dependent var 43.00161 

S.E. of regression 22.17581     Sum squared resid 10327.10 

Durbin-Watson stat 1.734481    
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IF ± 2 S.E.

Forec as t: IF

Ac tual: I

Forec as t s ample: 1991 2015

Inc luded obs erv ations :  25

R oot Mean Squared Error  7444.221

Mean Abs olute Error      4769.007

Mean Abs . Perc ent Error  36.57210

Theil Inequality  C oeffic ient 0.105287

      Bias  Proportion      0 .002595

      Var ianc e Proportion 0.000311

      C ov ar ianc e Proportion 0.997094

-200000

0

200000

400000

600000

92 94 96 98 00 02 04 06 08 10 12 14

GD PF ± 2 S.E.

Forec as t: GD PF

Ac tual: GD P

Forec as t s ample: 1991 2015

Inc luded obs erv ations :  25

R oot Mean Squared Error  60624.85

Mean Abs olute Error      37394.45

Mean Abs . Perc ent Error  854.3352

Theil Inequality  C oeffic ient 0.245414

      Bias  Proportion      0 .000000

      Var ianc e Proportion 0.076076

      C ov ar ianc e Proportion 0.923924
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INFF ± 2 S.E.

Forec as t: INFF

Ac tual: INF

Forec as t sample: 1991 2015

Inc luded observ ations :  25

Root Mean Squared Error 19.90574

Mean Absolute Error     14.06462

Mean Abs . Perc ent Error 88.61294

Theil Inequality  Coeffic ient 0.178186

      Bias  Proportion      0.000000

      Varianc e Proportion 0.063063

      C ov arianc e Proportion 0.936937


