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 قال الله تعالى: " لئن شكرتم لأزيدنكم "

 قال رسول الله صلى الله عليه وسلم " من لا يشكر الناس لا يشكر الله "و 

 الامتنانبعد الثناء والحمد لله الذي وفقنا لإعداد هذا العمل لا يسعنا إلا أن نتقدم بالشكر وعظيم 

ا العمل وساهموا كل من موقعه في تقديم يد المساعدة، ونخص بالذكر أستاذي للذين كانوا وراء هذ

الفاضل رحال مراد الذي تفضل مشكورا بقبول الإشراف على إعداد هذه المذكرة، وما قدمه من 

 إرشادات وتوجيهات قيمة كانت نبراسا ليعرف هذا البحث النور.

ة المناقشة لقبولهم مناقشة هذه الرسالة، كما نتوجه بالشكر إلى الأساتذة الأفاضل أعضاء لجن

 ومساهمتهم في إثراء هذا العمل المتواضع بمداخلاتهم ومقترحاتهم القيمة

 من بعيد،و ولا ننس ى في الأخير كل من مد يد العون لإتمام هذا العمل من قريب أ

 كي ننجز هذا العمل في ظروف حسنة فلهم مني ألف شكر وتقدير. أو معنوياسواء ماديا 
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Bourbonnais

 

𝑃𝐼𝐵𝔱 = ∅1𝑃𝐼𝐵𝔱−1 + 𝜀𝔱

𝑃𝐼𝐵𝔱 = ∅1𝑃𝐼𝐵𝔱−1 + 𝐶 + 𝜀𝔱

𝑃𝐼𝐵𝔱 = ∅1𝑃𝐼𝐵𝔱−1 + 𝐶 + 𝑏𝑡 + 𝜀𝔱
 ADF
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∆𝑃𝐼𝐵 = 𝑃1𝑃𝐼𝐵𝔱−1 −∑ =

𝑝

𝑗

− 𝑗 ∆𝑃𝐼𝐵𝑡−𝑗+1 + 𝜀𝔱

∆𝑃𝐼𝐵 = 𝑃1𝑃𝐼𝐵𝔱−1 −∑2∅𝑗

𝑝

𝑗

 ∆𝑃𝐼𝐵𝑡−𝑗+1 + 𝐶 + 𝜀𝔱

∆𝑃𝐼𝐵 = 𝑃1𝑃𝐼𝐵𝔱−1 −∑ = 2

𝑝

𝑗

∅𝑗  ∆𝑃𝐼𝐵𝑡−𝑗+1 + 𝐶 + 𝑏𝑡 + 𝜀𝔱

Bourbonnais

{
𝐻0:       

H1 :       

PP

- 

- 

- 𝒮𝑡
2

𝑆t
2 =

1

𝑛
∑𝑒𝑡

2

𝑛

𝑡−1

+ 2∑(1 −
1

1 + 𝑡
)
1

𝑛

1

𝑡=1

∑= 𝑡 + 1𝑒𝑡

𝑛

𝑡

𝑒𝑡−1
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𝑡k∅1 = √𝑘
(∅1 − 1)

𝐶∅1
+
𝑛(𝑘 − 1)𝐶𝑡∅1

√𝑘

𝐾 =
𝑑2

𝑠𝑡
2𝑒t

Mackinnon

AKAIKE

𝐴𝐼𝐶(𝑃) = 𝑙𝑛[𝑑𝑒𝑡|∑𝑒|] +
2𝐾2𝑃

𝑛

𝑃0

𝐴𝐼𝐶(𝑃0) = 𝑀𝑖𝑛𝑝=0
ℎ 𝐴𝐼𝐶(𝑃)

SCHWARZ

𝑆𝐶(𝑃) = 𝑙𝑛[𝑑𝑒𝑡|∑𝑒|] +
𝐾2𝑝𝑙𝑛(𝑛)

𝑛

Κ

: 𝔫

𝒫

∑ℯ
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𝒽(G.Schwarz, 

1978, pp. 462-464)

∑𝑡

∆∑t = α + δ∑t−1 + ∆∑t−1 + et           et ∼ IN(0)

∑𝑡−1∆∑ ~𝐼(1)t

∆∑ ~𝐼(0)t

𝜆𝑇𝑟𝑎𝑐𝑒

λ𝑇𝑟𝑎𝑐𝑒 = −n∑ ln (1 − λt
k

t−r+1
)
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Identification
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VAR

VAR

𝑌𝑡 = 𝐴0 + 𝐴1𝑌𝑡−1 +⋯+ 𝐴𝑝𝑌𝑡−𝑝 + 𝜀𝑡

𝑌𝑡 =
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𝑌𝑡
1

𝑌𝑡
2

⋮
𝑌𝑡
𝑘]
 
 
 

[

𝑎1𝑖
1 𝑎1𝑖

2 ⋯𝑎1𝑖
𝑘

𝑎2𝑖
1 𝑎2𝑖

2 ⋯𝑎2𝑖
𝑘

𝑎𝑘𝑖
1 𝑎𝑘𝑖

2 ⋯𝑎𝑘𝑖
𝑘

] 𝐴0 =
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𝑎1
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𝑎2
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𝑎𝑘
0]
 
 
 

𝜀𝑡 =

[
 
 
 
𝜀𝑡
1

𝜀𝑡
2

⋮
𝜀𝑡
𝑘]
 
 
 

𝐴(𝐵)𝑌𝑡 = 𝐴0 + 𝜀𝑡

γ𝓉

Α(Β)

𝐴(𝐵) = 𝐼𝑘 − 𝐵𝐴1 − 𝐵
2𝐴2 −⋯− 𝐵

𝑝𝐴𝑝

Ικ
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𝑘
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𝑖

𝑘

𝑖=1
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𝑘

VAR

VAR

VAR

- OLS

- G.Schwarz, 1978, p. 461

 

{
𝑌1𝑡 = 𝑎̂0 + 𝑎̂1𝑦1𝑡−1 + 𝑎̂2𝑦2𝑡−1 + 𝜀1𝑡
𝑌2𝑡 = 𝑏̂0 + 𝑏̂1𝑦1𝑡−1 + 𝑏̂2𝑦2𝑡−1 + 𝜀2𝑡
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𝜀1𝑡𝑦1𝑡𝑦2𝑡𝑦1𝑡+1 𝑦2𝑡+1

𝜀1𝑡

[
∆𝑦1𝑡
∆𝑦2𝑡

] = [
1
0
]

[
∆𝑦1𝑡+1
∆𝑦2𝑡+1

] = [
𝑎̂1    𝑎̂2
𝑏̂1     𝑏̂2

] [
1
0
] = [

𝑎̂1
𝑏̂1
]

 [
∆𝑌1𝑡+2
∆𝑌2𝑡+2

] = [
𝑎̂1    𝑎̂2
𝑏̂1    𝑏̂2

] [
∆𝑦1𝑡+1
∆𝑦2𝑡+1

] = [
𝑎̂1     𝑎̂2
  𝑏̂1   𝑏̂2

] [
𝑎̂1
𝑏̂1
]

{
𝑦1𝑡 = 𝑎1𝑦1𝑡−1 + 𝑏1𝑦2𝑡−1 + 𝑣1𝑡
𝑦2𝑡 = 𝑎2𝑦1𝑡−1 + 𝑏2𝑦2𝑡−1 + 𝑣2𝑡

𝑉𝐴𝑅(𝑣1𝑡) = 𝜎𝑣1
2 , 𝑉𝐴𝑅(𝑣2𝑡) = 𝜎𝑣2

2 , 𝐶𝑂𝑉(𝑣1𝑡𝑣2𝑡) = 𝐾 ≠ 0

𝑦2𝑡 − (
𝑘
𝜎𝑣1
2⁄ ) 𝑦1𝑡

y2t = (
k
σv1
2⁄ ) y1t + (𝑎2 − 𝑎1×

𝑘
𝜎𝑣1
2⁄ ) 𝑦1𝑡−1 + (𝑏2 − 𝑏1×

𝑘
𝜎𝑣1
2⁄ ) 𝑦2𝑡−1 + 𝑣2𝑡

− (𝑘
𝜎𝑣1
2⁄ )𝑣1𝑡

𝑣𝑡 = 𝑣2𝑡 − (
𝑘
𝜎𝑣1
2⁄ )𝑣1𝑡

𝐶𝑂𝑉(𝑣1𝑡𝑣𝑡) = 𝐸(𝑣1𝑡𝑣𝑡) = 𝐶𝑂𝑉(𝑣1𝑡𝑣2𝑡) − (
𝑘
𝜎𝑣1
2⁄ )𝐸(𝑣1𝑡

2 ) = 𝑘 − 𝑘 = 0

𝑦1𝑡 = 𝑎1𝑦1𝑡−1 + 𝑏1𝑦2𝑡−1 + 𝑣1𝑡
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𝑦2𝑡 = (
𝑘
𝜎𝑣1
2⁄ ) 𝑦1𝑡 + (𝑎2 − 𝑎2×

𝑘
𝜎𝑣1
2⁄ ) 𝑦1𝑡−1 + (𝑏2 − 𝑏1×

𝑘
𝜎𝑣1
2⁄ ) 𝑦2𝑡−1 + 𝑣2𝑡

− (𝑘
𝜎𝑣1
2⁄ )𝑣1𝑡

 

VAR𝑦1𝑡𝑦2𝑡𝑦1𝑡

𝜎𝑦1
2 (ℎ) = 𝜎𝑦1

2 [𝑚11
2 (0) + 𝑚11

2 (1) + ⋯+𝑚11
2 (ℎ − 1)]

+ 𝜎𝑦2
2 [𝑚22

2 (0) + 𝑚22
2 (1) + ⋯+𝑚22

2 (ℎ − 1)]

𝑚𝑖𝑖

𝑦1𝑡𝑦2𝑡

𝜎𝜀1
2 [𝑚11

2 (0) + 𝑚11
2 (1) + ⋯𝑚11

2 (ℎ − 1)]

𝜎𝑦1
2 (ℎ)

𝑦1𝑡𝑦2𝑡

𝜎𝜀2
2 [𝑚22

2 (0) + 𝑚22
2 (1) + ⋯+𝑚22

2 (ℎ − 1)]

𝜎𝑦1
2 (ℎ)

𝜀1𝑡𝑦1𝑡

𝑦2𝑡𝑦2𝑡𝜀1𝑡

𝜀1𝑡𝑦2𝑡
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 Granger

Feed Back

VAR

xyVAR

(
𝑥𝑡
yt
) = (

a0
b0
) = (

a1
1 b1

1

a1
2 b1

2) (
yt−1
yt−1

) +⋯+ (
ap
1 bp

1

ao
2 bp

2)(
yt−p
yt−p

) + (
𝜀𝑥𝑡
𝜀𝑦𝑡
)… (1)

𝑋t𝑌t

𝑋𝑡𝑌t

𝐻0 = 𝑎1
2 = 𝑎2

2 = ⋯𝑎p
2 = 0… (2)

𝑌t𝑋t

𝐻0 = b1
1 = b2

1 = ⋯bp
1 = 0…(3)

Bourbonnais

𝑌tVAR

(
𝑥𝑡
yt
) = (

a0
b0
) = (

a1
1 b1

1

0 b1
2) (

yt−1
yt−1

) +⋯+ (
ap
1 bp

1

0 bp
2)(

yt−p
yt−p

) + (
εxt
εyt
)… (4)

∑ ai
2𝑝

i=1𝑋t𝑌t 

∑𝑌𝑡
2
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𝑌1t = a0 + ∑i=1
p
ai
1Y1t−i +⋯(1)

𝑌2t𝑌1t

𝑅𝑆𝑆1

𝑌1t = a0 + ∑i=1
p
ai
1Y1t−i + ∑i=1

p
bi
1Y2t−i + ∑2t…(2)

𝑅𝑆𝑆2

𝐹c =
RSS1 − RSS2/P

RSS2/T − NP − 1

N

T

FP

T-NP-1𝐹𝑡 <𝑐𝑌2t𝑌1t

𝐹𝑡 > 𝐹c𝑌2t𝑌1t

𝑋1t𝑌2t

 

Granger

𝑌1t𝑌2t

𝑌2t𝑌1t

𝑌1t = a1
0 + ∑i=1

p
 a1i
1  Y1t−i + ∑i=1 

p
a1i 
1 y2t−i

2 + ∑i=1 
p
y2t+i
2 + ∑1t

𝑌2t = a2
0 + ∑i=1

p
 a2i
1  y1t−i + ∑i=2

p
 a2i
1  y2t−i

2 + ∑i=1
p
 y2t+i
2 + ∑2t

𝑋1t𝑌2t

𝐻0 = b1
1 = b2

1 = ⋯bp
1 = 0

𝑌2t 𝑌1t

𝐻0 = 𝑏1
2 = 𝑏2

2…𝑏𝑝
2 = 0
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GDPOPEN

 

 

 حيث:

GDP=𝒇(𝑶𝑷𝑬𝑵) +εt 

GDP=αi+β1 𝑶𝑷𝑬𝑵 t+ +εt 
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GDP

OPEN

𝜀𝑡: النموذجر مدرجة في يالخطأ والذي يضم أخطاء التوصيف والقياس وكذا المتغيرات الغ شهام  . 

Unit Root

 ADFAugmented Dickey-Fuller

 PP

{
𝐻0: (    )    

H1: (     )   

𝐻0

Prob-Value

Prob
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I

EVIEWS 10
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I

d(GDP) d(OPEN) 

-4.1971 -4.7846 

 0.0022  0.0004 

*** *** 

-5.4992 -4.7505 

 0.0003  0.0026 

*** *** 

-2.9255 -4.8465 

 0.0046  0.0000 

*** *** 

(Eviews 10) 
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(Eviews 10) 

Date: 06/01/20   Time: 22:41 

Sample (adjusted): 1982 2018 

Included observations: 37 afteradjustments 

Trend assumption: Linear dete ministic trend 

Series: PIB OPEN  

Lags interval (in first differences): 1 to 1 

Unrestricted Cointegration Rank Test (Trace) 

Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

None  0.242549  14.14021  15.49471  0.0792 

At most 1 *  0.099109  3.861721  3.841466  0.0494 

 Trace test indicates no cointegration at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values  

Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 

Hypothesized  Max-Eigen 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

None  0.242549  10.27849  14.26460  0.1943 

At most 1 *  0.099109  3.861721  3.841466  0.0494 

 Max-eigenvalue test indicates no cointegration at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values 
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VAR

VAR

-1.5

-1.0

-0.5

0.0

0.5
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Inverse Roots of AR Characteristic Polynomial

 
 (Eviews 10)
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LM Tests)

 hالفرضية الصفرية: لا يوجد ارتباط ذاتي للأخطاء عند التأخير 

 التأخير
LRE* 

 إحصائية

درجة 

 الحرية
Prob. 

Rao F-

 إحصائية
 .Prob درجة الحرية

1 2.681637 4 0.6124 0.673901 (4, 64.0) 0.6125 

2 2.229822 4 0.6936 0.558403 (4, 64.0) 0.6936 

3 1.904264 4 0.7534 0.475676 (4, 64.0) 0.7534 

4 1.195385 4 0.8789 0.296971 (4, 64.0) 0.8789 

5 4.025451 4 0.4026 1.022206 (4, 64.0) 0.4027 

6 1.531092 4 0.8211 0.381358 (4, 64.0) 0.8212 

7 3.035418 4 0.5519 0.764901 (4, 64.0) 0.5520 

8 5.506841 4 0.2391 1.414607 (4, 64.0) 0.2392 

9 4.014727 4 0.4040 1.019398 (4, 64.0) 0.4041 

(Eviews 10) 

 

2. 

 

 6.607852 12  0.8824 

(Eviews 10) 
 

 

Jarque-Bera  

Jarque-Bera

 0.661635 2  0.7183 

 2.261071 2  0.3229 

 2.922707 4  0.5708 

(Eviews 10) 
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C(1) 0.319254 0.159981 1.995569 0.0499 
C(2) 5.762360 3.417965 1.685904 0.0963 
C(3) -1.359709 1.844892 -0.737013 0.4636 
C(4) -0.002531 0.003948 -0.640981 0.5236 
C(5) 0.903993 0.084351 10.71704 0.0000 
C(6) 0.060323 0.045530 1.324929 0.1895 

0.790628 

0.778664 

0.048987 

1.498877 

(Eviews 10) 

GDP
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0.0

0.5

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10

Response of PIB to PIB

0.0

0.5

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10

Response of PIB to OPEN

.00

.02

.04

1 2 3 4 5 6 7 8 9 10

Response of OPEN to PIB

.00

.02

.04

1 2 3 4 5 6 7 8 9 10

Response of OPEN to OPEN

Response to Cholesky One S.D. (d.f. adjusted) Innovations ± 2 S.E.

(Eviews 10) 
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 GDP

GDP

 

(Eviews 10) 

 OPEN

OPEN

 Period S.E. GDP OPEN 

 1  1.984978  5.263869  94.73613 

 2  2.122144  3.564574  96.43543 

 3  2.163388  2.796294  97.20371 

 4  2.190243  2.388937  97.61106 

 5  2.210977  2.147833  97.85217 

 6  2.227090  1.994092  98.00591 

 7  2.239532  1.890886  98.10911 

 8  2.249108  1.819045  98.18096 

 9  2.256470  1.767715  98.23228 

 10  2.262131  1.730339  98.26966 

(Eviews 10) 

I

Test  Granger Causality

    
 S.E. GDP OPEN الفترة 

 1  1.984978  100.0000  0.000000 

 2  2.122144  98.32381  1.676191 

 3  2.163388  95.97370  4.026305 

 4  2.190243  93.83168  6.168324 

 5  2.210977  92.11672  7.883277 

 6  2.227090  90.79859  9.201407 

 7  2.239532  89.79668  10.20332 

 8  2.249108  89.03605  10.96395 

 9  2.256470  88.45756  11.54244 

 10  2.262131  88.01653  11.98347 
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1درجة التأخير:   

 .Prob إحصائية فيشر-F عدد  المشاهدات الفرضيات الصفرية

DOPEN does not Granger Cause DGDP 37 1.11272 0.2989 

DGDP does not Granger Cause DOPEN 0.40627 0.5281 

(Eviews 10) 

ADF-PP

 

GDP

𝑡𝑠𝑡𝑎𝑡 = −0.80𝑡𝑡𝑎𝑏 =

2.98Prob

ADF𝑡𝑠𝑡𝑎𝑡 = −0.96

prob
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OPEN

𝑡𝑠𝑡𝑎𝑡 = (−0.49       − 2.31       − 1.55) 

𝑃𝑟𝑜𝑏𝑡−𝑠𝑡𝑎𝑡 = (0.49    ،   0.41    ،    0.49)،

DSADF

 

DS

I

tProb
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VAR

SC

VAR

VAR

 LM-test

LM-test

LRERao F

 

(ℵ2 = 6.60)
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 Jarque-Bera

Jarque − Berastat =

2.92

VAR

VAR

GDPOPENEVIEWS

PIB = 0.31925381212*PIB(-1) + 5.76236037885*OPEN(-1) - 1.35970912604 

R2= 0.24         / DW= 1.94 

OPEN = -0.00253067800659*PIB(-1) + 0.903992982078*OPEN(-1) + 0.0603234623091 

R2= 0.79         / DW= 1.49 
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tOPEN

tGDP

t

Brahim Mansouri , effets des IDE et de l'ouverture  

commerciale sur la croissance économiques au Maroc
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VAR

DW
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GDP

OPEN
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 GDP:

 OPEN

𝐹𝑠𝑡𝑎𝑡 = 1.11

𝐹𝑠𝑡𝑎𝑡 = 0.40
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GDP

LucasPaul Römer 

Bhagawati
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VAR

 
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 

 

 

 

ADFPP

 

 

 

VAR

 

 

 

 

 
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 



 

 
 



 

88 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

89 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

90 
 

 

 

 

 

 

 

 

 

 

 

 



 

91 
 

 

 

 

 

 

 

 

 

 



 

92 
 

 

 

 

 

1. Fedelis Ezeala Harrisson, Economic Development " Theory and policy 

Application ", Greenwood publishing Group, USA, 1996. 

2. Gregory Mankiw, Macroéconomie, 3é𝑚𝑒  édition, édition de Boeck, Belgique, 

2003. 

3. Longattc, ct vanhow, Economiث Générale, Duod, Paris, 2001. 

4. Régies Bourbonnais, économétrie, 9 édition, Paris, Dunod,2015. 

 

Ahmed Zakan, publique productives, croissance a long terme et politique économique 

essai d'analyse économétrique appliquée au cas d’Algérie, Thèse pour l’obtention du 

diplôme de doctorat, Sciences économique, université d’Alger, 2002-2003. 
 

G. Schwarz, Estimating the dimension of a model, the annals of statistics, volume 6, 

number 2, 1978. 



 

 
 



 

94 
 

 السنوات الصادرات الواردات الميزان التجاري

1694 12847 14541 1980 

1645 13694 15339 1981 

871 13109 13980 1982 

1044 12592 13636 1983 

-943 14749 13806 1984 

-1830 15494 13664 1985 

-6572 14760 8188 1986 

-2763 12289 9526 1987 

-4193 13356 9163 1988 

-5493 15863 10369 1989 

-927 15472 14546 1990 

2523 10789 13311 1991 

696 11458 12154 1992 

-677 11557 10880 1993 

-1499 11084 9585 1994 

-1170 12110 10940 1995 

2730 11240 13970 1996 

4610 10280 14890 1997 

30 10850 10880 1998 

2614 11079 13693 1999 

11661 11390 23051 2000 

8032 12053 20085 2001 

5605 14548 20153 2002 

9755 16203 25958 2003 

12291 21884 34175 2004 

23871 24843 48714 2005 

31470 25652 57122 2006 

29961 33569 63531 2007 

32938 49097 82034 2008 

-797 49331 48534 2009 

11321 50655 61975 2010 

20205 57376 77581 2011 

17511 59612 77123 2012 

5893 63767 69660 2013 

-3651 68262 64611 2014 

-22161 60621 38460 2015 

-22694 56097 33403 2016 

-17671 55604 37933 2017 

-11672 56195 44523 2018 
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 الانفتاحمعدل  نمو الناتج المحلي الإجمالي سنويا % السنوات
1980 0,8 0,65 

1981 3 0,65 

1982 6,4 0,60 

1983 5,4 0,54 

1984 5,6 0,53 

1985 3,7 0,50 

1986 0,4 0,36 

1987 -0,7 0,33 

1988 -1 0,38 

1989 4,4 0,47 

1990 0,8 0,48 

1991 -1,2 0,53 

1992 1,8 0,49 

1993 -2,1 0,45 

1994 -0,9 0,49 

1995 3,8 0,55 

1996 4,1 0,54 

1997 1,1 0,52 

1998 5,1 0,45 

1999 3,2 0,51 

2000 3,8 0,63 

2001 3 0,59 

2002 5,6 0,61 

2003 7,2 0,62 

2004 4,3 0,66 

2005 5,9 0,71 

2006 1,7 0,71 

2007 3,4 0,72 

2008 2,4 0,77 

2009 1,6 0,71 

2010 3,6 0,70 

2011 2,9 0,67 

2012 3,4 0,65 

2013 2,8 0,64 

2014 3,8 0,62 

2015 3,7 0,60 

2016 3,2 0,56 

2017 1,3 0,56 
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PP

UNIT ROOT TEST TABLE (PP) 

At Level 

  PIB OPEN 

With Constant t-Statistic  3.1187 -1.5537 

 Prob.  1.0000  0.4960 

  n0 n0 

With Constant & Trend  t-Statistic -0.8028 -2.3110 

 Prob.  0.9564  0.4182 

  n0 n0 

Without Constant & Trend  t-Statistic  5.0522 -0.4923 

 Prob.  1.0000  0.4962 

  n0 n0 

At First Difference 

  d(PIB) d(OPEN) 

With Constant t-Statistic -4.1710 -4.6866 

 Prob.  0.0023  0.0006 

  *** *** 

With Constant & Trend  t-Statistic -5.9146 -4.6540 

 Prob.  0.0001  0.0034 

  *** *** 

Without Constant & Trend  t-Statistic -2.7920 -4.7546 

 Prob.  0.0065  0.0000 

  *** *** 

ADF

UNIT ROOT TEST TABLE (ADF) 

    

 At Level   

  PIB OPEN 

With Constant t-Statistic  2.9521 -1.5537 

 Prob.  1.0000  0.4960 

  n0 n0 

With Constant & Trend  t-Statistic -0.9621 -2.1909 

 Prob.  0.9375  0.4808 

  n0 n0 

Without Constant & Trend  t-Statistic  5.4596 -0.4890 

 Prob.  1.0000  0.4975 

  n0 n0 

At First Difference 

  d(PIB) d(OPEN) 

With Constant t-Statistic -4.1971 -4.7846 

 Prob.  0.0022  0.0004 

  *** *** 

With Constant & Trend  t-Statistic -5.4992 -4.7505 

 Prob.  0.0003  0.0026 

  *** *** 

Without Constant & Trend  t-Statistic -2.9255 -4.8465 

 Prob.  0.0046  0.0000 

  *** *** 
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VAR Lag Order Selection Criteria 

Endogenous variables: PIB OPEN  

Exogenous variables: C  

Date: 05/19/20   Time: 03:22 

Sample: 1980 2018 

Included observations: 36 

 Lag LogL LR FPE AIC SC HQ 

0 -44.94748 NA   0.046536  2.608193  2.696166  2.638898 

1 -13.89980   56.92075*   0.010364*   1.105544*   1.369464*   1.197659* 

2 -12.28243  2.785463  0.011864  1.237913  1.677779  1.391438 

3 -10.88592  2.249933  0.013799  1.382551  1.998364  1.597486 

 * indicates lag order selected by the criterion 

Date: 06/01/20   Time: 22:41 

Sample (adjusted): 1982 2018 

Included observations: 37 afteradjustments 

Trend assumption: Linear dete ministic trend 

Series: PIB OPEN  

Lags interval (in first differences): 1 to 1 

Unrestricted Cointegration Rank Test (Trace) 

Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

None  0.242549  14.14021  15.49471  0.0792 

At most 1 *  0.099109  3.861721  3.841466  0.0494 

 Trace test indicates no cointegration at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values  

Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 

Hypothesized  Max-Eigen 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

None  0.242549  10.27849  14.26460  0.1943 

At most 1 *  0.099109  3.861721  3.841466  0.0494 

 Max-eigenvalue test indicates no cointegration at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values 
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VAR
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VAR Residual Serial Correlation LM Tests 

Date: 05/19/20   Time: 03:44 

Sample: 1980 2018 

Included observations: 38 

Null hypothesis: No serial correlation at lag h 

Lag LRE* stat Df Prob. Rao F-stat Df Prob. 

1  2.681637  4  0.6124  0.673901 (4, 64.0)  0.6125 

2  2.229822  4  0.6936  0.558403 (4, 64.0)  0.6936 

3  1.904264  4  0.7534  0.475676 (4, 64.0)  0.7534 

4  1.195385  4  0.8789  0.296971 (4, 64.0)  0.8789 

5  4.025451  4  0.4026  1.022206 (4, 64.0)  0.4027 

6  1.531092  4  0.8211  0.381358 (4, 64.0)  0.8212 

7  3.035418  4  0.5519  0.764901 (4, 64.0)  0.5520 

8  5.506841  4  0.2391  1.414607 (4, 64.0)  0.2392 

9  4.014727  4  0.4040  1.019398 (4, 64.0)  0.4041 

Null hypothesis: No serial correlation at lags 1 to h 

Lag LRE* stat Df Prob. Rao F-stat Df Prob. 

1  2.681637  4  0.6124  0.673901 (4, 64.0)  0.6125 

2  5.147542  8  0.7417  0.638534 (8, 60.0)  0.7422 

3  8.174941  12  0.7713  0.669249 (12, 56.0)  0.7729 

4  8.820106  16  0.9206  0.524049 (16, 52.0)  0.9222 

5  13.24788  20  0.8665  0.627955 (20, 48.0)  0.8713 

6  15.43777  24  0.9073  0.594071 (24, 44.0)  0.9135 

7  19.86208  28  0.8694  0.649481 (28, 40.0)  0.8828 

8  24.85895  32  0.8117  0.706643 (32, 36.0)  0.8391 

9  31.08801  36  0.7012  0.787541 (36, 32.0)  0.7573 

*Edgeworth expansion corrected likelihood ratio statistic. 
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VAR Residual Heteroskedasticity Tests (Levels and Squares) 

Date: 05/19/20   Time: 03:46 

Sample: 1980 2018 

Included observations: 38 

   Joint test: 

Chi-sq Df Prob.  

 6.607852 12  0.8824  

   Individual components: 

Dependent R-squared F(4,33) Prob. Chi-sq(4) Prob. 

res1*res1  0.065371  0.577035  0.6813  2.484111  0.6475 

res2*res2  0.094949  0.865507  0.4949  3.608057  0.4616 

res2*res1  0.080924  0.726408  0.5803  3.075116  0.5453 

VAR Residual Normality Tests 

Orthogonalization: Cholesky (Lutkepohl) 

Null Hypothesis: Residuals are multivariate normal 

Date: 05/19/20   Time: 03:48 

Sample: 1980 2018 

Included observations: 38 

Component Jarque-Bera df Prob.  

1  0.661635 2  0.7183  

2  2.261071 2  0.3229  

Joint  2.922707 4  0.5708  

*Approximate p-values do not account for coefficient 

        Estimation   
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System: UNTITLED 

Estimation Method: Least Squares 

Date: 05/19/20   Time: 03:52 

Sample: 1981 2018 

Included observations: 38 

Total system (balanced) observations 76 

 Coefficient Std. Error t-Statistic Prob.   

C(1) 0.319254 0.159981 1.995569 0.0499 

C(2) 5.762360 3.417965 1.685904 0.0963 

C(3) -1.359709 1.844892 -0.737013 0.4636 

C(4) -0.002531 0.003948 -0.640981 0.5236 

C(5) 0.903993 0.084351 10.71704 0.0000 

C(6) 0.060323 0.045530 1.324929 0.1895 

Determinant residual covariance 0.007599   

Equation: PIB = C(1)*PIB(-1) + C(2)*OPEN(-1) + C(3) 

Observations: 38 

R-squared 0.248683     Mean dependent var 2.839474 

Adjusted R-squared 0.205751     S.D. dependent var 2.227293 

S.E. of regression 1.984978     Sum squared resid 137.9048 

Durbin-Watson stat 1.945945    

Equation: OPEN = C(4)*PIB(-1) + C(5)*OPEN(-1) + C(6) 

Observations: 38 

R-squared 0.790628     Mean dependent var 0.570532 

Adjusted R-squared 0.778664     S.D. dependent var 0.104124 

S.E. of regression 0.048987     Sum squared resid 0.083989 

Durbin-Watson stat 1.498877    



 

101 
 

0.0

0.5

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10

Response of PIB to PIB

0.0

0.5

1.0

1.5

2.0

1 2 3 4 5 6 7 8 9 10

Response of PIB to OPEN

.00

.02

.04

1 2 3 4 5 6 7 8 9 10

Response of OPEN to PIB

.00

.02

.04

1 2 3 4 5 6 7 8 9 10

Response of OPEN to OPEN

Response to Cholesky One S.D. (d.f. adjusted) Innovations ± 2 S.E.

PIB

 Period S.E. PIB OPEN 

 1  1.984978  100.0000  0.000000 

 2  2.122144  98.32381  1.676191 

 3  2.163388  95.97370  4.026305 

 4  2.190243  93.83168  6.168324 

 5  2.210977  92.11672  7.883277 

 6  2.227090  90.79859  9.201407 

 7  2.239532  89.79668  10.20332 

 8  2.249108  89.03605  10.96395 

 9  2.256470  88.45756  11.54244 

 10  2.262131  88.01653  11.98347 

 Cholesky Ordering: PIB OPEN 
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OPEN

 Period S.E. PIB OPEN 

 1  1.984978  5.263869  94.73613 

 2  2.122144  3.564574  96.43543 

 3  2.163388  2.796294  97.20371 

 4  2.190243  2.388937  97.61106 

 5  2.210977  2.147833  97.85217 

 6  2.227090  1.994092  98.00591 

 7  2.239532  1.890886  98.10911 

 8  2.249108  1.819045  98.18096 

 9  2.256470  1.767715  98.23228 

 10  2.262131  1.730339  98.26966 

 Cholesky Ordering: PIB OPEN 

Pairwise Granger Causality Tests 

Date: 05/19/20   Time: 04:12 

Sample: 1980 2018 

Lags: 1 

 Null Hypothesis: Obs F-Statistic Prob.  

 DOPEN does not Granger Cause DPIB  37  1.11272 0.2989 

 DPIB does not Granger Cause DOPEN  0.40627 0.5281 
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Abstract: 

Among the most important topics that occupied an important area in the field of 

international economy is the relationship between trade openness and economic growth, as 

this study aimed to measure the relationship between these two variables in Algeria during the 

period (1980-2018). 

 To achieve this goal, a self-regression model (VAR) was used based on the two 

previously mentioned economic variables that are symbolized by OPEN and PIB, 

respectively, as the study found the stability of the two time series at the first difference based 

on the stability tests represented by the Dicky Fuller developed test (  ADF) and Philips Byron 

test (PP), and it was demonstrated that there was no joint integration relationship by applying 

the Johansson test, and the results of the measurement problems tests showed that the 

estimated model is free of these problems and this allows the relationship between the study 

variables to be analyzed correctly, in addition to proving  The existence of a direct 

relationship to the effect of openness on growth in the first equation, the existence of a 

negative relationship to the effect of openness on openness in the second equation and the 

absence of the causal relationship in both directions. 

 Key words: exports, imports, trade openness, economic growth, VAR, Algeria 

 


