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Pdz 

- 
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PusPdz

𝑇𝐶𝑅 =
𝑇𝐶𝑅/𝑃𝑑𝑧

1$/𝑃𝑢𝑠
=

𝑇𝐶𝑁 × 𝑃𝑢𝑠

𝑃𝑑𝑧
… … . . (01) 
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(Re)(Pd)

(ePn)

𝑹𝒆 = 𝑷𝒅
𝒆𝑷𝒏⁄   

e

(Re)

2) 

)TP()NP(

 

1) 
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2) 

 

𝑬𝒏𝒕
𝒕𝟎⁄

𝒊 = 𝟏𝟎𝟎 × 𝝅𝒋(𝑺𝒋𝒕/𝒕

𝒊 )𝒂𝒋

𝑺𝒋𝒕/𝒕

𝒊𝑺𝒋𝒕𝟎

𝒊/ 𝑺𝒋𝒕

𝒊=  

𝑬𝒏𝒕
𝒕𝟎⁄

𝒊
 it0t 

    𝑺𝒋𝒕/𝒕

𝒊ij.

       𝒂𝒋j.

 

1 USD=0.7050 Є 

1 USD = 1.2020 CHF 

1 CHF= 
𝟎.𝟕𝟎𝟓𝟎

𝟏.𝟐𝟎𝟐𝟎
 

1 CHF = 0.5865 Є 
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 )01.(……… 𝑷𝒕
𝒊=𝑺𝒕𝑷𝒕
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𝒊(i)

𝑷𝒕
𝒊∗(i)

 𝑺𝒕

 (i)
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𝑺𝑨 =  
𝑷𝟎
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𝑺 = 𝑺𝒕−𝟏 =
𝑷𝒅

𝑷𝑭
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DP 

FP 

S  

dP 

FP:0 

1-tS

(SPI)

𝑺 =
𝑷𝑭

𝑷𝒅
×

𝑺

𝑺𝒕−𝟏
 

                                                            
1108 
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SPI>1 SPI<1

07 01

P/P ∗ 

            2 EUR/1$

2 EUR/2$

 
P/P ∗

24
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𝑬𝑼𝑹

$
=

𝑷𝑬𝑼𝑹

𝑷𝑼𝑺
=

𝟐 𝑬𝑼𝑹

𝟏$
=  𝟐  

E :
𝑬𝑼𝑹

$t
1$E

𝑷𝑬𝑼𝑹P :  

𝑷𝑼𝑺: 0P

                                                            
1136137 
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(45°)

𝑃𝐸𝑈𝑅
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  2

𝑬𝑼𝑹

𝟏$𝒕
2الى   

𝑬𝑼𝑹

𝟐$𝒕

(M) 

M(i+ID) iD

(ie) ie

𝑴(𝟏 + 𝒊𝑫 ) =
𝑴

𝑪𝑪
(𝟏 + 𝒊𝒆)𝑪𝒂 … … . . (𝟎𝟏) 

CC 

aC

Di

ie 
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2120121 
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(01)

𝑪𝒂

𝑪𝒄
=

𝟏 + 𝒊𝒅

𝒊 +  𝒊𝒆
… … . . (𝟎𝟐) 

(10)(02)

𝑪𝒂

𝑪𝒄
− 𝟏 =

𝟏 + 𝒊𝒅

𝒊 + 𝒊𝒆
− 𝟏 

 

𝑪𝒂 − 𝑪𝒄

𝑪𝒄
=

𝒊𝒅 − 𝒊𝒆

𝟏 + 𝒊𝒆
… … . . (𝟎𝟑)

ei)03(    

𝐂𝐚 − 𝐂𝐂

𝐂𝐂
= 𝐢𝐝 − 𝐢𝐞 
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(t+1)

𝟏 + 𝒊𝒕 = (𝟏 + 𝒊𝒕
∗)

𝝏𝒕+𝒌

𝝏𝒕
… … . . (𝟎𝟏)  

    𝑖𝑡

𝜕𝑡(t)

(𝑆𝑡
𝑒 + 𝑘)(t+k)

 

(𝜕𝑡)

(𝑆𝑡
𝑒 + 𝑘)

(1)

𝒊𝒕 = 𝒊𝒕
𝒏 +

𝑺𝒕+𝒌 − 𝑺𝒕

𝑺𝒕
… … . . (𝟎𝟐) 

                                                            
1113
2180 

23



 

 

 (03) 𝒊 = 𝒊𝒕
𝒏 + 𝑫𝑺𝒕+𝒌 

𝒆

(𝑺𝒕+𝒌
𝒆 − 𝑺𝒕)/𝑺𝒕 (1)

(𝑫𝑺𝒕+𝒌
𝒆 ))3( 1(𝑺𝒕+𝒌

𝒆 − 𝑺𝒕)/𝑺𝒕

09 01

 F             F* a      

IUs>IUk  

45°                                                                                    
  b             c  

F>SF<S
47

 

45°

(F) (o-c)

 

(o-a)

                                                            
1111112
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 (F*)[o-c][o-a]

-  

-  

  

  

𝒆𝒕+𝟏
𝒂 − 𝒆𝒕

𝒆𝒕
=

𝒆𝒂 − 𝒆𝒕

𝒆𝒕
= 𝒊 − 𝒊∗ … … . . (𝟎𝟏)

                                                            
1122 

25



 

 

𝑒𝑡+1
𝑎

𝑒𝑎

𝑖

𝑖∗

𝒆𝒂 = 𝒆𝒕+𝟏
𝒂 … … . . (𝟎𝟏)

GIDDY DUFE1975

1976 HUVTY1986  

1989

1987

 

                                                            
12007294304 

26



 

 

𝑺𝒕+𝟏
𝒆 = 𝒕(𝑺𝒕+𝟏 𝑰𝒕) = 𝒕𝒕𝒔𝒕+𝟏

… … … (𝟏)⁄

S(t)

1

𝑺𝒕 =
𝒂𝟐

𝟏 + 𝒂𝟐
∑  

𝒏

𝑰=𝟎
(

𝒂𝟐

𝟏 + 𝒂𝟐
)

𝒋

𝑬𝒕𝒕
𝒔

+𝒋+𝟏 

+ (
𝒂𝟐

𝟏 + 𝒂𝟐
) 𝒕𝒕𝑺𝒕𝒋

+ 𝟏 … … … . (𝟐) 

2

{𝑎2(1 + 𝑎2)−1}

j

2

Eclatement

(𝑆𝑡
𝑛)

(02)

𝑺𝒕 = 𝑺𝒕
𝒏 + 𝒃𝒕 … … … . (𝟎𝟑) 

𝑏𝑡 = 𝑆𝑡 − 𝑆𝑡
𝑛

𝑏𝑡𝑆𝑡
𝑛

𝑆𝑡

𝑬𝒕𝑺𝒕+𝟏 = 𝑬𝒕𝑺𝒕+𝟏
𝒏 + 𝑬𝒕𝒃𝒕 + 𝟏 … … . . (𝟎𝟒)

𝒃𝒕 = 𝒃𝑬𝒕𝒃𝒕+𝟏 … … … (𝟎𝟓)
 

27



 

 

𝑏𝐵(05( و)04)

𝐸𝑡𝑆𝑡+1

04𝑆𝑡02

 

𝑺𝒕+𝒃𝒕

𝒏 = (𝟏 − 𝑩)𝒁𝒕𝑩𝒕𝒕𝑺𝒕+𝟏
𝒏 + 𝑩𝑬𝒕𝒃𝒕+𝟏 … … . . (𝟎𝟔) 

0506

(𝟏 − 𝑩)𝒁𝒕
+ 𝑩𝑬𝒕𝑺𝒕+𝟏

𝒏 = (𝟏 − 𝑩) ∑ 𝑩𝒕𝒕
𝒋
𝒁𝒕 … … . (𝟎𝟕)

 

𝒂

𝒊=𝟎

𝒁𝒕 = 𝒎𝒕 − 𝒎𝒕
𝟎 − 𝒂𝟏(𝒚 − 𝒀)𝒕 

𝑚𝑡
0(𝑚𝑡)𝑎1y

Blandmard and waston

1982

𝒃𝒕+𝟏 = (𝑩𝝅)−𝟏 + ∑  𝒕+𝟏π . 

 أو

𝒃𝒕+𝟏 = ∑  𝒕+𝟏π-1. 

𝐸𝑡+10

π1-π

εε

28



 

 

 1809

20%

(Mundell-Fleming)

                                                            
156 
21983344 
3201858 

29



 

 

1963

19621963

(Mundell Fleming) 

 

 

  

  

 

M. F

 

𝑨 = 𝑬(𝒚 − 𝑻𝒓,𝑰) + 𝑮 … … . . (𝟎𝟏) 

Ey >  0       ,        Er <  0                                           
 

(A:)(E:)

(G:)(Y:)

(T:)(r:)

𝑮𝑫 = 𝑩𝑬 

𝑮𝒎 = (𝟏 − 𝑩) 𝑬 𝑷𝑴 … … . (𝟎𝟐)⁄

                                                            
1124 

30



 

 

𝑮𝑫𝑮𝒎

(Cobb-Douglas)β

𝑷𝑴

𝑮𝒎∗ = (𝟏 − 𝑩)𝑬∗𝑷𝑴 

 

(𝟏 − 𝜷)𝑬∗𝑷𝑴 − (𝟏 − 𝜷)𝑬 + 𝑮𝑴∗ − 𝑮𝑴 

𝒚 = 𝑩𝑬(𝒚. 𝑻𝒓) + 𝑮𝑫 + (𝟏 − 𝑩∗)𝑬∗𝑷𝑴 + 𝑮𝑴∗

 

𝑴(𝒚 − 𝑻𝒓) − 𝑴𝟎 = 𝑴̅ + 𝑭(𝒓) + (𝟏 − 𝜷∗)𝑬∗𝑷𝑴 − (𝟏 − 𝜷)𝑬 + 𝑮𝒎∗ − 𝑮𝒎

𝑀002

*

1) 

𝑃𝑀

𝑀 = (𝑦. 𝑇𝑟) = 𝑀̅

31



 

 

𝑭(𝒓) + (𝟏 − 𝜷)𝑬∗𝑷𝑴 − (𝟏 − 𝜷)𝑬 + 𝑮𝑴∗ − 𝑮𝑴 = 𝟎 … … . (𝟎𝟓)

05

𝑷𝑴

𝑴 

𝒓𝑦

𝑴𝑦𝑴𝒓

-  

𝑴 = 𝑴̅ + 𝑭(𝒓) + [𝑪𝒎∗ + 𝑮𝒎∗ − (𝑷𝑴 
𝑪𝑴 

+ 𝑮𝒎  )] 

𝑴

𝑭(𝒓)

𝑪𝒎∗: 𝑮𝒎∗

2) 

32



 

 

i=𝑖𝑓 

-  

10 01 

  

                                   i                                     LM
                                                                                  L𝑴̅

                                         IS

                                                      

                                                     E 
                                                                                                    BP=0 

                                                                  𝐸́  

 
 y           1                                           y    0y                 

0                                  
2003316

BP

LM

LM

-  

 

11 01

33



 

 

I                                                LM                          
                                            IS          IS                          LM

                                                            E                                BP=0 
 

𝐸̇          𝐸̈ 
   

                             0                                                                   Y  

𝑦0  𝑦1       𝑦0́    

 

317 

IS

LM↑= 𝑖𝑓

3)  

(LM)

(IS)(BP)(LM ،)

(BP)IS

                                                            
1303304 

34



 

 

- 

12 01

i 
LMIS 

                                                                             𝐿𝑀́ 
                                     iS
                                                                                   BP=0   

                  𝑖𝑓 = 𝑖                     𝐸                      𝐸̈ 

𝐸                                                            
 

Y                             0y       1y   0y               0                        

                                                                                                 
317

(LM)(LM )

(IS)(IS)

𝐸̈

 

-  

13 01

LMIS

               

        E                              E

35



 

 

 BP=0   if = 𝑖 

y1y0y0
124

(i > if)

 

1) 

Bilson 1987 

 

𝑴𝒏
𝒅 = 𝒑𝒏𝒚𝒏

𝒏
 
𝐞𝐱𝐩(−𝑽𝒊𝒏) … … . (𝟎𝟏)

𝑴𝒆
𝒅 = 𝒑𝒆𝒚𝒆

𝒏
 
𝐞𝐱𝐩(−𝑽𝒊𝒆) … … . (𝟎𝟐) 

𝑀𝑛
 𝑀𝑒

 𝑝 𝑛
𝑛  𝑝 𝑒

𝑛𝒊𝒏𝒊𝒆 

𝑃/𝑀 

36



 

 

M

𝑷𝒏 = 𝒎𝒏
𝒔 − 𝒏𝒚𝒏 + 𝑽𝒊𝒏 … … . . (𝟎𝟑)

𝑷𝒆 = 𝒎𝒆
𝒔 − 𝒏𝒚𝒆 + 𝑽𝒊𝒆 … … . . (𝟎𝟒) 

𝒎 
𝒔

2)  

𝑺 = 𝑷𝒏 − 𝑷𝒆 … … . . (𝟎𝟓)

S 

𝑃𝑛𝑃𝑒34

𝑺 = 𝒎𝒏
𝒔 − 𝒏𝒚𝒏 + 𝒗𝒊𝒏 − 𝒎𝒆

𝒔 + 𝒏𝒚𝒆 − 𝒗𝒊𝒆 
 

𝑺 = (𝒎𝒏
𝒔 − 𝒎𝒆

𝒔) + 𝒏(𝒚𝒆 − 𝒚𝒏) + 𝑽(𝒊𝒏 − 𝒊𝒆) … … . . (𝟎𝟔)

- 

  

- PIBPIB

 

37



 

 

- 

 

- 1973 

-  

-  

Markouwinz وTorain

 

- 

 

                                                            
199 

22004168. 

38



 

 

- (M )

(B)(F) 

 

𝑾 = 𝑴 + 𝑩 + 𝑬𝑭 … … . . (𝟎𝟏) 

𝐁 = 𝐛 (𝐢, 𝐢∗, 𝐫, 𝐫∗)𝐖 

𝐄𝐅 = 𝐂 (𝐢, 𝐢∗, 𝐫, 𝐫∗)𝐖 
 

𝑴𝐵𝐹

𝑾𝑬𝒊 𝒊∗𝒓, 𝒓∗

Branson 

- 

 

𝑾𝑴𝑬𝑭

- 

𝑾 

01 01

                                                            
1100 

39



 

 

𝑴

 

101

40



 

 

41



 

42



 

 

  

  

 

43



 

 

 

 

 

 

 

 

                                                           
1199613 
21992111 
3111 

44



 

 

 

 

 

- 

 

- 

 

 1M

 

 (2M)(1M) 

 (3M)(2M )

 

 

1) 

 

                                                           
12001212 
2200056 
3200356 
41999285 

45



 

 

2) 

 

3) 

 

4) 

 

- 

 

- 

 

- 

 

                                                           
166 
2200363 
364  

46



 

 

 

SM 

dM(y)(i)(p)

𝑴𝒅 = 𝑷. 𝑳(𝒊, 𝒚) … … . . (𝟏)

𝑀𝑠 = 𝑀𝑑

(1)(A)(B)

𝑷𝑨 =
𝑴𝑨𝒔

𝑳𝑨(𝒊, 𝒚)
 

𝑷𝑩 =
𝑴𝑩𝒔

𝑳𝑩(𝒊, 𝒚)
 

 

𝑷𝑨𝑷𝑩𝑨𝑩

𝑴𝑨𝒔𝑴𝑩𝒔 𝐴𝐵

𝒆 =
𝑷

𝑷∗ 𝑒𝑃

47



 

 

𝒆 =
𝑷𝑨

𝑷𝑩
=

𝑴𝑨𝒔

𝑳𝑨(𝒊,𝒚)

𝑴𝑩𝒔

𝑳𝑩(𝒊,𝒚)

 
⇒ 𝒆 =

𝑴𝑨𝒔

𝑴𝑩𝒔
×

𝑳𝑩(𝒊, 𝒚)

𝑳𝑨(𝒊, 𝒚)

  

 

 

(01-02)

                                                  

        

              𝐸$ 𝐸      𝐸$ 𝐸⁄
1⁄

 

R  SO

𝑀𝑈𝑠

𝑃𝑈𝑠
   

1    

𝑳 (𝑹$, 𝒚𝒚𝒔) 

 

66 
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𝑅$
1 𝐸$ 𝐸⁄

1  

1

1

  𝑴 = 𝑲. 𝑷. 𝒀     … … . . (𝟏)

𝑴∗ = 𝑲∗. 𝑷∗. 𝒀∗    … … … (𝟐)

M.M*Y.Y*P.P*:

K.K*

12

𝑴

𝑴∗
= (

𝑲

𝑲∗
) (

𝑷

𝑷∗
) (

𝒀

𝒀∗
)  … … . . (𝟑)

3

𝑷

𝑷∗
= (

𝑴

𝑴∗
) (

𝑲

𝑲∗
) (

𝒀

𝒀∗
)  … … … (𝟒)

𝒆 =
𝑷

𝑷∗
= (

𝑴

𝑴∗
) (

𝑲

𝑲∗
) (

𝒀

𝒀∗
)  … … … (𝟓)
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(
𝑴

𝑴∗)(
𝒀

𝒀∗)(
𝑲

𝑲∗)(
𝑷

𝑷∗)

𝒀 𝑲 𝑴

(5)

𝑴

𝑴∗

 

1962

4.101962287.32198655.5

1990420.539102.571962
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، الوحدة مليار (1990 -2017)( 01-02)

دولار

1990 1991 1992 1993 1994 1995 1996 1997 

M2 

343.5 415.2 515.9 627.4 723.4 799.6 915.1 1081.5 

M1 

271.04 325.93 370.37 448.58 477.14 521.6 591.7 675.6 

 1998 1999 2000 2001 2002 2003 2004 2005 

M2

1592.5 1789.4 2022.5 2473.5 8901.5 3354.4 3738 4070.4 

M1

813.7 885.5 1048.7 1238.5 1416.3 1630.3 2160.6 2421.4 

 2006 2007 2008 2009 2010 2011 2012 2013 

M2 

4870.4 5994.6 6955.9 7178.7 8162.8 9929.2 11067.6 11258.9 

M1 

3167.6 4233.6 4944.9 4944.2 5756.4 7141.7 7681.86 11258.9 
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 2014 2015 2016 2017 

M2

13686 13704.5 13816.3 14405.8 

M1

9603 13704.5 13816.3 1158.3 

(2000-1990) 

M21990

(1994-1993)

(1998-1995)

1994 723.51

1998

19.57% 1995 

1990

(2000-2017) 

2000

1659.213689.8

2001 2437.5 

2002 2901.5

5994.6

2007 2880.7 2010
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2012و 7173.120092011

201311941.5111015.14 

2012 2012

2013

2014-2017

201714405.8 

. 

                                                           
1124125 
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1

(2)

(3)

(4)

1) 

 

- 

 

- 

 

- 

 

                                                           
11998123 
2200352 
393 
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2) 

 

- 

 

- 

 

3) 

 

4) 

 

 

 

                                                           
11999115 
2201255 
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 

 

 

 

 

 

 

Market Balance 

                                                           
12013

231232 
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12001318319 
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(2-2). 

 

< 
 

 

 

  

 

< 
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-  

- 

 

-  

- 

 

                                                           
119632006

20082009107 
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1) 

 

2) 
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- 

 

- 
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<     

1

- 1986

- 

 1990-1999 

1994 
3  

 1990-1994

                                                           
11991212217 
2

2001356

319702014

201620175152 
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1990-199319949.2 

1994

 0.3  

 1995-1999

21,7و 19.8و 17.6 1998

199714 

199812.94

10.15

0.2 19955.69

199719981.28

3.36 1999

1) 1990

199119921993

1994-1995

0.8

19971998-1996 1.01و 19951996

1.63 

2) 

1990

1996

199712

199815%
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3) 

(1-)(1.84-)

1998

2.4

95و 94و 199293

 

20002017 

2000

21,06

200077.19 20082009

37.73 2008

3.8636.99

20082010 

 

1.402008

2005 
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2002

11.22200610.93

2004

20062003

2008

2.33

200820071.37

2006

17.734.7 %

200529,55200736.99 

200811.3200010

162.22أي  2010

2011 20.140.13 2013

2017 13.71و 2014-20157.78

53.97 452016 

201710.8% 2016 

20173.1697.92016

1.31.4 29.3 

2016.201742.7 

49.42016

                                                           
120162017201808 
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، الوحدة مليار دولار(1990-2017)(02-02)

1990 8.4 1999 2.38- 2008 3.86 

1991 1.04 2000 7.57 2009 15.58 

1992 0.11- 2001 6.19 2010 20.14 

1993 0.03- 2002 3.65 2011 12.06 

1994 4.31- 2003 7.89 2012 0.13 

1995 6.33- 2004 9.25 2013 7.78- 

1996 2.09- 2005 16.94 2014 13.71- 

1997 1.17 2006 17.73 2015 27.537- 

1998 1.06 2007 29.53 2016 26.031- 

 2017 23.3- 

(2017-1990)
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120022003382383 
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1) 

 

- 

 

- 

 

- 

 

2) 

 

- 

 

- 

 

                                                           
110 
21999191 
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3)  

- 

 

- 

 

4) 

 

- 

 

- 

 

 

                                                           
160 
26162
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 

 

 

 

 

 

1984 

                                                           
120102011214215 

70



 

 

 

 

                                                           
1

31932009168 
2

20142015124125 
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 

 

 

 

 

 

 

 

                                                           
119942010

201020114748 
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𝑸 = 𝑴𝒊𝒏 (
𝑴

𝒎
+ 𝑵𝑩) 

𝑴𝑵

 

𝑴𝒂𝒙 [𝑷𝑸 − (
𝑷𝒎

𝒆𝒎
) ∗ 𝑴 + 𝒘𝑵]

𝑷𝒎

𝒆𝒎
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 (03-02)(2017-1990)

1990 1991 1992 1993 1994 1995 1996 1997 

17.8 25.9 31.7 20.5 29 29.8 18.7 5.7 

 1998 1999 2000 2001 2002 2003 2004 2005 

5 20.8 0.3 4.2 1.43 4.26 3.97 1.38 

 2006 2007 2008 2009 2010 2011 2012 2013 

 
2.31 3.67 4.85 5.74 3.91 4.52 8.89 3.25 

 2014 2015 2016 2017 

 

 
2.92 4.78 6.40 5.70 

(1995-1990)

(1993-1990 )

1992.31.7% 

 

(1995-1994)29.8 % 29.8% 

40.71 %.
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(2001-1996)1996

 18.7 %0.32000

1996

1990

200142 %

(2004-2001.)

(2017-2002)(2007-2005)

45%20026.5 %2006.

20095.74 % 

 

20128.89 % 

2014

2.92 % 

2017 5.70 %
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William Petty 

(1623-1687)

Francois Quesnay (1758)

19.

 

 ARDL

 
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MCO

1926

FrischRangerCournont

) 

Maddala

                                                 

2  

3   _ 
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) 

E.MANILVAUD

- 

- 

- 

Sans biais

- 

- 
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) 

x

ni .......1iii XY  

iYiXi

- i

i),0( 2 Ni 

0)( iE 

2)(  iV)Homoscedasticity( 

jiCOV ji  ,0),( 

i0),( iiXCOV 

  0
1 2

 xx
n

i

                                                 
1_ Rachid Bendib, économétrie :théorie et application, Alger, office des publication universitaires 
,2001,p32 

2 
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MCO

 
2

1

2  



abXYMINeMIN ii

n

i

i 

ab

)ˆ( iii YYe iŶiY




n

i

ie
1

2

R(y)

[0; 1] R

(r)

                                                 






 


 n

i

ii

n

i

i

abxy
a

e

1

1

2

0)(2






 


 n

i

ii

n

i

i

abxy
b

e

1

1

2

0)(2

xbya

xV

yxCOV

xnx

yxnyx

xx

yyxx

b
i

ii

n

i

i

n

i

ii

n

i

n

i

ii

































)(

),(

)(

))((

1

22

1

1

2

1
































n

i

i

n

i

i

yy

e

R

1

2

12

)ˆ(

1
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) 

(y)(ijx)j=1

(y) (ijx) ... k j=1 

tktktti xxxy   ...........33221

(MCO)

 xByBxy




B


RY 

k

TSS=ESS+RSSkR

R0Y1

                                                 

BxxByxByy

BxxByxBBxyyy

BxyBxy

yyyyeee

ttttt

tttttt

t

n

i

tt









)(2

)()(

)()(
1

2

1










yxxxB tt 1)( 


  YY

XX

YY

YY

YY

e

TSS

ESS

TSS

RSS
R

i

i

















  ˆˆˆ

1

1

2

2

2
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 Heterskedasticity: 

   
2)( iuV

 

1) 

 The Park Test   

jiH

H

ji

mi





/:

....:

22
1

22
3

2
2

2
0





σZ

σZ

- 

                                                 

 

  

2
i

2
i Z)u(Var 

uXXY 22110  
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- Z

  vZu i  lnln 10
2 

Z tt

Goldfeld-Quandt Test

2
2

2
10 :  H

F




~ ,





1

2

2

2 2 2 1 2Fn n 

)1(

)ˆˆ(

1

2
222

1






n

XY i


)1(

)ˆˆ(

2

2
122

2






n

XY i


X

P=n/3


2

1

Pn
n




2
2

Pn
n




k2n,k1n

11

22 F~
)kn/(ESS

)kn/(ESS
F 






22110 XXYu  
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2)  L’Autocorrélation des erreurs 

0),( ij uuCov

ij uu ,

2-1- 

2-1-1-

ttt uu   1

0:0 H

0: AH

DW

DWld

du)(n

)1(2

)(

1

2

1

2
1

















n

i

t

n

i

tt

e

ee

DW












n

i

t

n

i

tt

e

ee

1

2

2

1


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)%1,%5,%10(

01 03Dw

2-1-2-

)ˆ(1
ˆ

1


nV

n
h




 1̂V

1)ˆ( 1 nV

0:

0:

1

0









H

H

tt21t10 uXYY  

4   2   0 

 
? 

  
? 
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3) Multicollinearity

k̂B

  YXXX  ˆ

 XX )X(’)X( k XX 

 kk   1XX

  YXXX  ˆ

3-1- 

3-1-1-Frisch :
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3-1-2- Farrar-Glauber

 Farrar-Glauber

- 

D

- 
2









1:

1:

1

0

DH

DH

Farrar-Glauber

  Dkn ln.72
6

1
1*2











*22 1
2

1
kk

H

                                                 

k

k

k

r

rr

rrr

D

2

234

22423

....1

....1

....1


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ARDL 

(Causalité)

1) Granger 

196921

2

)1(VAR
t






























































































































t

t

pt

pt

pp

pp

t

t

t

t

t

t

bb

ba

bb

ba

bb

ba

b

a

2

1

2

1

22

11

22

21

2

2

2

2

1

2

1

2

12

11

2

1

2

1

1

1

1

1

0

0

2

1






 pttt   22212 ,,, 

 pttt   12111 ,,, t2t1

t2VAR

VARRVARRestricted VAR

 VAR

- t2t10: 11

2

1

10  pbbb   

- t1t2       0: 22

2

2

10  paaa          

                                                 
1_ Bernard Paulre «La causalite en economie » 2000, P 147-148.
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t1t2
t2t1

Feed back effect 

Fisher

VARUVAR VAR
*L

    
UVARRVAR

LnLncnL*

*L
2x(deux-khi)2p 

RVAR

UVAR

c

2*

ZxL 
2

Zx
0H

2) 

1980

t1Xt2Xt2Xt1X

titiitiitit
U

p

i
Xb

p

i
Xa

p

i
XaaX

12
2

1
2
11

1
1

0

11
111









 

titiitiitit
U

p

i
Xb

p

i
Xa

p

i
XaaX

11
2

2
2
22

1
2

0

22
111









 

 1tX  2tX

0...: 22

2

2

10  pbbbH

 2tX 1t X 

0...: 11

2

1

10  pbbbH

)1.1(  knF
)1/(

*





knSCRU

SCRUSCRR
F
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SCRR :
somme des carrés résiduel restreint

SCRU: 
somme des carrés résiduel non 

restreint 

 N :

K :

 

 

1981

Econometrica 19871.

2

3

                                                 

   

   Robert F.Engel and C.W.J.Granger(1987), Co-Inegration and Error correction,represenation, estimation,and 
testing Econometrica.Vol. 55, No. 2 (Mar., 1987), pp. 251-276  

3 _ RITCHARD HARRIS, Using COINTEGRATION ANALYSIS IN ECONOMICS MODLELLINMG, Prentice,Hall, 
LONDON, 1995, p 23 
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" d"  dIt " 

" d  dIbxa t  ab1

t1t2d = 0"  

 

 
 0

0

0
21

2

1
Iba

I

I
tt

t

t










a b

t11dt2"2d"  

 
 

  2121

22

11
,ddMaxI

dI

dI
tt

t

t











 ,

 0I

 dI

22

tt

- Tendance Stochastique"d" 

-  

 

 dI

dI

t

t




 

 bdItt  21 0 bd

 bdCIt ,

 21,De Cointégratoin Vecteur

ARDL

  Shinand And Sun1998Pesaran et al (2001) ( و 1997)  Pesaranمن

ARDL

                                                 
1 _Sandrine Lardic, Valérie Mignon économétrie des séries temporelles macroéconomique et financières 
Economica. paris 2002. p212. 
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Autoregressive Distributed lag modelARDL 

1(Y( 

(X)  

 Distributed lag modelsأولا: 

X

Distributed lag models

Yt = ϕ0 Xt + ϕ1 Xt-1 + ϕ2 Xt-2 + ……….+ ϕP Xt-p + ut 

YY

tptpttt YYYY    ......2211 
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k, ….,q 2, q 1( p , q ARDL
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                    tε+  1-tX 1+ ß tX 0+ ß1 -tY 1ϕ+  t λ+  =  tY 

L

                                                               tε+  1-tX 1+ ß tX 0t + ß λ+  =  1-tY ₁ϕ - tY   

                                                     tε+  tL ) X ₁+ ß 0t + (ß λ+  =  tL ) Y ₁ϕ - 1(  
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1_ Narayan, P,The saving and investment nexus for China: Evidence from cointegration tests. Applied 

Economics, Vol. 37,(2005), p 979 . 
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ARDL

UECM

Autoregressive Model Unrestricted Vector

- Final Prediction Error (FPE) 1969

-   Akaike  (AIC) : 1973 

- Schwarz (SC)  1978

- Hannan and Quinn (H –Q)  1979

Pesaran and Shin) 2009( 1

UECM(2)

OLS

General to Specific

WaldF

F

                                                 

 

 Pesaran, M. and Pesaran, B. (2009). Time Series Econometrics: Using Microfit 5.0 (Window 
Version).Oxford: Oxford University Press. 
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TC
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03 
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Bounds Test

(05-03)Bounds Test 

ARDL Bounds Test   
Date: 05/27/19   Time: 16:23   
Sample: 1981 2017   
Included observations: 37   
Null Hypothesis: No long-run relationships exist 

     
     Test Statistic Value k   
     
     F-statistic  12.89840 3   
     

Critical Value Bounds   
     
     Significance I0 Bound I1 Bound   
     
     10% 2.72 3.77   

5% 3.23 4.35   
2.5% 3.69 4.89   
1% 4.29 5.61   

     
     

Eviews
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 12.89 F-statistic =

%1 ،2.5 % 5 % ، %10

 

F

) TCM2 INFBP

Eviews

06-03):DTC,DM2,DINF

DBP 

Fisher     ( calF ) Probabilité 

0.10 0.89 

1.38 0.26 

1.20 0.31 

04

0.05،) 
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(ECM)
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07-03ECM 

ARDL Cointegrating And Long Run Form  
Dependent Variable: TC   
Selected Model: ARDL(1, 0, 0, 1)  
Date: 05/24/19   Time: 12:02   
Sample: 1980 2017   
Included observations: 37   

     
     Cointegrating Form 
     
     Variable Coefficient Std. Error t-Statistic Prob.    
     
     D(BP) -0.004008 0.002774 -1.444727 0.1586 

D(M2) 0.001685 0.004545 0.370628 0.7134 
D(INF) 0.024652 0.005721 4.309172 0.0002 

CointEq(-1) -1.193930 0.177073 -6.742582 0.0000 
     
         Cointeq = TC - (-0.0034*BP + 0.0014*M2 + 0.0123*INF  -0.0084 ) 
     

Long Run Coefficients 
     
     Variable Coefficient Std. Error t-Statistic Prob.    
     
     BP -0.003357 0.002418 -1.388383 0.1749 

M2 0.001411 0.003846 0.366827 0.7162 
INF 0.012342 0.002976 4.146662 0.0002 
C -0.008360 0.059743 -0.139932 0.8896 
     
     

Eviews

% 1

1.19- 

t t1

  t1

(1.19/1)8.4

%1%5
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F5%

 (PR F-Statistic=0.0004<0.05) 

49.68% 

49.68%TC

08-03): 

Dependent Variable: TC   
Method: ARDL    
Date: 05/24/19   Time: 12:32   
Selected Model: ARDL(1, 0, 0, 1)  

     
     R-squared 0.496813     Mean dependent var 0.108757 

Adjusted R-squared 0.415653     S.D. dependent var 0.201513 

S.E. of regression 0.154041     Akaike info criterion 
-

0.755797 

Sum squared resid 0.735591     Schwarz criterion 
-

0.494567 

Log likelihood 19.98225     Hannan-Quinn criter. 
-

0.663702 
F-statistic 6.121451     Durbin-Watson stat 2.039536 
Prob(F-statistic) 0.000471    

     
     

Eviews
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1) 

- 

Breusch-Godfrey Serial Correlation LM Test:  
     
     F-statistic 0.201063     Prob. F(2,29) 0.8190 

Obs*R-squared 0.506040 
    Prob. Chi-
Square(2) 0.7765 

     
     

0.20 

h  (h-statistique)

(J.Durbin h-statistic)(D-W)

   1var12
1

bn

nWD
h









 
 var(b1)1-tY

h96.1

5%h

  
089.0

0289.0.36

37

2

03.2
1 








h 96.1

2) ARCH

F0.04

0.05 
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Heteroskedasticity Test: ARCH   

     
     F-statistic 4.296810     Prob. F(1,34)  0.0475 

Obs*R-squared 3.991240 
    Prob. Chi-
Square(1)  0.0457 

     
     

3) J.B 

J.B0.05

03- 05): 
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16

-0.3 -0.2 -0.1 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Series: Residuals
Sample 1981 2017
Observations 37

Mean       5.93e-17
Median  -0.029113
Maximum  0.601293
Minimum -0.286937
Std. Dev.   0.142944
Skewness   1.869667
Kurtosis   9.771375

Jarque-Bera  92.24430
Probability  0.000000

4) ARDL-UECM) (

ARDL

(CUSUM) 

(CUSUM SQ)
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1.0
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TCF ± 2 S.E.

Forecast: TCF

Actual: TC

Forecast sample: 1980 2017

Adjusted sample: 1981 2017

Included observations: 37

Root Mean Squared Error 0.144979

Mean Absolute Error      0.100318

Mean Abs. Percent Error 207.4413

Theil Inequality Coefficient  0.355417

     Bias Proportion         0.000008

     Variance Proportion  0.138618

     Covariance Proportion  0.861374

Eviews

Theil0.35 
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01 :

 M2  BP  TC INF

17,38 1.34 3,84 9,52 1980 

16,69 0.12 4,32 14,65 1981 

26,33 -1.07 4,59 6,54 1982 

20,33 -0.42 4,79 5,97 1983 

17,35 -0.33 4,98 8,12 1984 

14,97 1.2 5,03 10,48 1985 

15,35 -1.49 4,70 12,37 1986 

13,60 -0.35 4,85 7,44 1987 

13,60 -0.96 5,91 5,91 1988 

5,18 -0.77 7,61 9,30 1989 

11,42 8.4 8,96 16,65 1990 

20,80 1.04 18,47 25,89 1991 

12,26 -0.11 21,84 31,67 1992 

7,30 -0.03 23,35 20,54 1993 

15,70 -4.37 35,06 29,05 1994 

9,46 -6.33 47,66 29,78 1995 

14,64 -2.09 54,75 18,68 1996 

18,26 1.17 57,71 5,73 1997 

19,57 -1.79 58,74 4,95 1998 

13,95 -2.38 66,57 2,65 1999 

14,13 7.57 75,26 0,34 2000 

15,30 6.19 77,22 4,23 2001 

18,05 3.65 79,68 1,42 2002 

16,31 7.59 77,39 4,27 2003 

10,45 9.25 72,06 3,96 2004 

11,69 16.94 73,28 1,38 2005 

19,64 17.73 72,65 2,31 2006 

23,09 29.53 69,29 3,67 2007 

16,04 36.99 64,58 4,86 2008 

4,84 3.86 72,65 5,73 2009 

13,55 15.58 74,39 3,91 2010 

19,91 20.14 72,94 4,52 2011 

10,94 12.06 77,54 8,89 2012 

8,41 0.13 79,36 3,25 2013 

14,42 -7.78 80,58 2,92 2014 

0.29 -13.71 100.46 4.78 2015 

1.2 14.61 109.47 6.4 2016 

 
-11.06 110.96 5.59 2017 

- http://www.bank-of-algeria.dz/pdf/Bulletin_25a.pdf(29/01/2015)

)12/2017(http://data.worldbank.org/country/algeria, Worldbank- 

http://data.worldbank.org/country/algeria(12/2017)


ADF

TC

 

Null Hypothesis: TC has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -4.589340  0.0040 

Test critical values: 1% level  -4.226815  

 5% level  -3.536601  

 10% level  -3.200320  
     
     *MacKinnon (1996) one-sided p-values.  

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(TC)   

Method: Least Squares   

Date: 06/06/19   Time: 15:15   

Sample (adjusted): 1981 2017   

Included observations: 37 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     TC(-1) -0.752938 0.164062 -4.589340 0.0001 

C 0.149269 0.071468 2.088617 0.0443 

@TREND("1980") -0.003540 0.003058 -1.157792 0.2550 
     
     R-squared 0.383528     Mean dependent var 0.000459 

Adjusted R-squared 0.347265     S.D. dependent var 0.241440 

S.E. of regression 0.195064     Akaike info criterion -0.353369 

Sum squared resid 1.293705     Schwarz criterion -0.222754 

Log likelihood 9.537324     Hannan-Quinn criter. -0.307321 

F-statistic 10.57629     Durbin-Watson stat 2.043941 

Prob(F-statistic) 0.000268    
     
     

 

TC

 

Null Hypothesis: TC has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -4.429585  0.0011 

Test critical values: 1% level  -3.621023  

 5% level  -2.943427  

 10% level  -2.610263  
     
     *MacKinnon (1996) one-sided p-values.  

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(TC)   

Method: Least Squares   

Date: 06/06/19   Time: 15:16   

Sample (adjusted): 1981 2017   

Included observations: 37 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     TC(-1) -0.717250 0.161923 -4.429585 0.0001 



C 0.078136 0.036686 2.129828 0.0403 
     
     R-squared 0.359223     Mean dependent var 0.000459 

Adjusted R-squared 0.340916     S.D. dependent var 0.241440 

S.E. of regression 0.196011     Akaike info criterion -0.368754 

Sum squared resid 1.344710     Schwarz criterion -0.281678 

Log likelihood 8.821954     Hannan-Quinn criter. -0.338056 

F-statistic 19.62122     Durbin-Watson stat 2.042919 

Prob(F-statistic) 0.000089    
     
     

 

TC

 

Null Hypothesis: TC has a unit root  

Exogenous: None   

Lag Length: 2 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -1.421047  0.1421 

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(TC)   

Method: Least Squares   

Date: 06/06/19   Time: 15:17   

Sample (adjusted): 1983 2017   

Included observations: 35 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     TC(-1) -0.258099 0.181626 -1.421047 0.1650 

D(TC(-1)) -0.467741 0.190917 -2.449973 0.0199 

D(TC(-2)) -0.410677 0.163671 -2.509171 0.0174 
     
     R-squared 0.419704     Mean dependent var -0.001371 

Adjusted R-squared 0.383435     S.D. dependent var 0.247229 

S.E. of regression 0.194128     Akaike info criterion -0.358780 

Sum squared resid 1.205944     Schwarz criterion -0.225464 

Log likelihood 9.278643     Hannan-Quinn criter. -0.312759 

Durbin-Watson stat 2.013984    
     
     

 



ADF

DTC

 

Null Hypothesis: D(TC) has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 1 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -8.095445  0.0000 

Test critical values: 1% level  -4.243644  

 5% level  -3.544284  

 10% level  -3.204699  
     
     *MacKinnon (1996) one-sided p-values.  

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(TC,2)   

Method: Least Squares   

Date: 06/06/19   Time: 15:18   

Sample (adjusted): 1983 2017   

Included observations: 35 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(TC(-1)) -2.142205 0.264619 -8.095445 0.0000 

D(TC(-1),2) 0.505243 0.156637 3.225577 0.0030 

C 0.014935 0.076212 0.195965 0.8459 

@TREND("1980") -0.000667 0.003401 -0.196012 0.8459 
     
     R-squared 0.782932     Mean dependent var -0.000371 

Adjusted R-squared 0.761925     S.D. dependent var 0.416514 

S.E. of regression 0.203230     Akaike info criterion -0.241751 

Sum squared resid 1.280369     Schwarz criterion -0.063997 

Log likelihood 8.230643     Hannan-Quinn criter. -0.180390 

F-statistic 37.27076     Durbin-Watson stat 2.078810 

Prob(F-statistic) 0.000000    
     
     

 

DTC

Null Hypothesis: D(TC) has a unit root  

Exogenous: Constant   

Lag Length: 1 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -8.220672  0.0000 

Test critical values: 1% level  -3.632900  

 5% level  -2.948404  

 10% level  -2.612874  
     
     *MacKinnon (1996) one-sided p-values.  

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(TC,2)   

Method: Least Squares   

Date: 06/06/19   Time: 15:19   

Sample (adjusted): 1983 2017   

Included observations: 35 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     



D(TC(-1)) -2.142395 0.260611 -8.220672 0.0000 

D(TC(-1),2) 0.505408 0.154263 3.276273 0.0025 

C 0.001602 0.033848 0.047318 0.9626 
     
     R-squared 0.782663     Mean dependent var -0.000371 

Adjusted R-squared 0.769079     S.D. dependent var 0.416514 

S.E. of regression 0.200153     Akaike info criterion -0.297655 

Sum squared resid 1.281956     Schwarz criterion -0.164340 

Log likelihood 8.208967     Hannan-Quinn criter. -0.251635 

F-statistic 57.61832     Durbin-Watson stat 2.076273 

Prob(F-statistic) 0.000000    
     
     

 

 

 

DTC 

 

Null Hypothesis: D(TC) has a unit root  

Exogenous: None   

Lag Length: 1 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -8.349046  0.0000 

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(TC,2)   

Method: Least Squares   

Date: 06/06/19   Time: 15:20   

Sample (adjusted): 1983 2017   

Included observations: 35 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     D(TC(-1)) -2.142102 0.256569 -8.349046 0.0000 

D(TC(-1),2) 0.505184 0.151842 3.327042 0.0022 
     
     R-squared 0.782648     Mean dependent var -0.000371 

Adjusted R-squared 0.776061     S.D. dependent var 0.416514 

S.E. of regression 0.197104     Akaike info criterion -0.354728 

Sum squared resid 1.282046     Schwarz criterion -0.265851 

Log likelihood 8.207742     Hannan-Quinn criter. -0.324048 

Durbin-Watson stat 2.076223    
     
     

 



M2

Null Hypothesis: M2 has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -3.888989  0.0226 

Test critical values: 1% level  -4.226815  

 5% level  -3.536601  

 10% level  -3.200320  
     
     *MacKinnon (1996) one-sided p-values.  

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(M2)   

Method: Least Squares   

Date: 06/06/19   Time: 14:42   

Sample (adjusted): 1981 2017   

Included observations: 37 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     M2(-1) -0.650850 0.167357 -3.888989 0.0004 

C 11.97624 3.473916 3.447474 0.0015 

@TREND("1980") -0.169555 0.087304 -1.942125 0.0604 
     
     R-squared 0.311324     Mean dependent var -0.434595 

Adjusted R-squared 0.270814     S.D. dependent var 6.137685 

S.E. of regression 5.241117     Akaike info criterion 6.228551 

Sum squared resid 933.9564     Schwarz criterion 6.359166 

Log likelihood -112.2282     Hannan-Quinn criter. 6.274599 

F-statistic 7.685049     Durbin-Watson stat 1.843910 

Prob(F-statistic) 0.001763    
     
     

M2

Null Hypothesis: M2 has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -3.278280  0.0233 

Test critical values: 1% level  -3.621023  

 5% level  -2.943427  

 10% level  -2.610263  
     
     *MacKinnon (1996) one-sided p-values.  

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(M2)   

Method: Least Squares   

Date: 06/06/19   Time: 14:45   

Sample (adjusted): 1981 2017   

Included observations: 37 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     M2(-1) -0.526840 0.160706 -3.278280 0.0024 

C 7.003810 2.439170 2.871390 0.0069 



     
     R-squared 0.234925     Mean dependent var -0.434595 

Adjusted R-squared 0.213065     S.D. dependent var 6.137685 

S.E. of regression 5.444700     Akaike info criterion 6.279701 

Sum squared resid 1037.567     Schwarz criterion 6.366777 

Log likelihood -114.1745     Hannan-Quinn criter. 6.310399 

F-statistic 10.74712     Durbin-Watson stat 1.862879 

Prob(F-statistic) 0.002365    
     
     

 

 

M2

Null Hypothesis: M2 has a unit root  

Exogenous: None   

Lag Length: 2 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -1.560820  0.1100 

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(M2)   

Method: Least Squares   

Date: 06/06/19   Time: 14:46   

Sample (adjusted): 1983 2017   

Included observations: 35 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     M2(-1) -0.090138 0.057750 -1.560820 0.1284 

D(M2(-1)) -0.264375 0.142060 -1.861019 0.0720 

D(M2(-2)) -0.484754 0.140538 -3.449288 0.0016 
     
     R-squared 0.349821     Mean dependent var -0.715143 

Adjusted R-squared 0.309185     S.D. dependent var 6.067863 

S.E. of regression 5.043323     Akaike info criterion 6.155824 

Sum squared resid 813.9234     Schwarz criterion 6.289139 

Log likelihood -104.7269     Hannan-Quinn criter. 6.201844 

Durbin-Watson stat 2.069257    
     
     

INF

Null Hypothesis: INF has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.088402  0.5350 

Test critical values: 1% level  -4.226815  

 5% level  -3.536601  
     
     *MacKinnon (1996) one-sided p-values.  

Dependent Variable: D(INF)   

Method: Least Squares   

Date: 06/06/19   Time: 14:29   

Sample (adjusted): 1981 2017   



Included observations: 37 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     INF(-1) -0.221003 0.105824 -2.088402 0.0443 

C 3.542454 2.303525 1.537840 0.1333 

@TREND("1980") -0.084291 0.082438 -1.022481 0.3138 
     
     R-squared 0.114549     Mean dependent var -0.106216 

Adjusted R-squared 0.062464     S.D. dependent var 5.055016 

S.E. of regression 4.894592     Akaike info criterion 6.091744 

Sum squared resid 814.5391     Schwarz criterion 6.222359 

Log likelihood -109.6973     Hannan-Quinn criter. 6.137792 

F-statistic 2.199263     Durbin-Watson stat 1.662320 
     
     

 

 INF

Null Hypothesis: INF has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -1.829948  0.3607 

Test critical values: 1% level  -3.621023  

 5% level  -2.943427  
     
     *MacKinnon (1996) one-sided p-values.  

Dependent Variable: D(INF)   

Method: Least Squares   

Date: 06/06/19   Time: 14:30   

Sample (adjusted): 1981 2017   

Included observations: 37 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     INF(-1) -0.177150 0.096806 -1.829948 0.0758 

C 1.534720 1.205164 1.273453 0.2113 
     
     R-squared 0.087323     Mean dependent var -0.106216 

Adjusted R-squared 0.061246     S.D. dependent var 5.055016 

S.E. of regression 4.897770     Akaike info criterion 6.067975 

Sum squared resid 839.5853     Schwarz criterion 6.155052 

Log likelihood -110.2575     Hannan-Quinn criter. 6.098674 

F-statistic 3.348709     Durbin-Watson stat 1.684184 
     
     

 

 

INF

 

Null Hypothesis: INF has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -1.309510  0.1725 

Test critical values: 1% level  -2.628961  

 5% level  -1.950117  

 10% level  -1.611339  
     
     *MacKinnon (1996) one-sided p-values.  

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(INF)   



Method: Least Squares   

Date: 06/06/19   Time: 14:33   

Sample (adjusted): 1981 2017   

Included observations: 37 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     INF(-1) -0.085424 0.065234 -1.309510 0.1987 
     
     R-squared 0.045035     Mean dependent var -0.106216 

Adjusted R-squared 0.045035     S.D. dependent var 5.055016 

S.E. of regression 4.939879     Akaike info criterion 6.059214 

Sum squared resid 878.4865     Schwarz criterion 6.102752 

Log likelihood -111.0955     Hannan-Quinn criter. 6.074563 

Durbin-Watson stat 1.763413    
     
     

 

 

BP

 

Null Hypothesis: BP has a unit root  

Exogenous: Constant, Linear Trend  

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -3.073409  0.1274 

Test critical values: 1% level  -4.226815  

 5% level  -3.536601  

 10% level  -3.200320  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(BP)   

Method: Least Squares   

Date: 06/06/19   Time: 15:32   

Sample (adjusted): 1981 2017   

Included observations: 37 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     BP(-1) -0.499379 0.162484 -3.073409 0.0042 

C -0.056883 3.076266 -0.018491 0.9854 

@TREND("1980") 0.106904 0.152735 0.699932 0.4887 
     
     R-squared 0.223519     Mean dependent var -0.335135 

Adjusted R-squared 0.177844     S.D. dependent var 10.01776 

S.E. of regression 9.083384     Akaike info criterion 7.328375 

Sum squared resid 2805.267     Schwarz criterion 7.458990 

Log likelihood -132.5749     Hannan-Quinn criter. 7.374423 

F-statistic 4.893659     Durbin-Watson stat 1.996511 

Prob(F-statistic) 0.013559    
     
     

 

BP

Null Hypothesis: BP has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     



Augmented Dickey-Fuller test statistic -3.071631  0.0376 

Test critical values: 1% level  -3.621023  

 5% level  -2.943427  

 10% level  -2.610263  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(BP)   

Method: Least Squares   

Date: 06/06/19   Time: 15:33   

Sample (adjusted): 1981 2017   

Included observations: 37 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     BP(-1) -0.453678 0.147699 -3.071631 0.0041 

C 1.762942 1.632176 1.080117 0.2875 
     
     R-squared 0.212331     Mean dependent var -0.335135 

Adjusted R-squared 0.189826     S.D. dependent var 10.01776 

S.E. of regression 9.016949     Akaike info criterion 7.288627 

Sum squared resid 2845.688     Schwarz criterion 7.375704 

Log likelihood -132.8396     Hannan-Quinn criter. 7.319326 

F-statistic 9.434919     Durbin-Watson stat 2.056172 

Prob(F-statistic) 0.004103    
     
     

 

BP

Null Hypothesis: BP has a unit root  

Exogenous: None   

Lag Length: 0 (Automatic - based on SIC, maxlag=9) 
     
        t-Statistic   Prob.* 
     
     Augmented Dickey-Fuller test statistic -2.877680  0.0052 

Test critical values: 1% level  -2.628961  

 5% level  -1.950117  

 10% level  -1.611339  
     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(BP)   

Method: Least Squares   

Date: 06/06/19   Time: 15:33   

Sample (adjusted): 1981 2017   

Included observations: 37 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     BP(-1) -0.386915 0.134454 -2.877680 0.0067 
     
     R-squared 0.186076     Mean dependent var -0.335135 

Adjusted R-squared 0.186076     S.D. dependent var 10.01776 

S.E. of regression 9.037796     Akaike info criterion 7.267363 

Sum squared resid 2940.543     Schwarz criterion 7.310901 

Log likelihood -133.4462     Hannan-Quinn criter. 7.282712 

Durbin-Watson stat 2.123934    
     
     

 



 

Pairwise Granger Causality Tests 

Date: 06/06/19   Time: 15:23 

Sample: 1980 2017  

Lags: 2   
    
     Null Hypothesis: Obs F-Statistic Prob.  
    
     DM2 does not Granger Cause DTC  35  1.20579 0.3136 

 DTC does not Granger Cause DM2  0.26571 0.7684 
    
     DINF does not Granger Cause DTC  35  1.38881 0.2649 

 DTC does not Granger Cause DINF  6.14320 0.0058 
    
     DBP does not Granger Cause DTC  35  0.10792 0.8980 

 DTC does not Granger Cause DBP  0.22152 0.8026 
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Abstract 

The objective of this study is to know the impact of exchange rate changes on foreign 

indebtedness in Algeria during the period (2017-1980), where external debt is one 

of the most important economic variables and the intractable problems faced by the 

developing countries in general and Algeria in particular, In failing to meet its 

external debt. 

 

exchange is  The exchange rate reflects the rate on which the exchange of foreign

based on the national currency. To illustrate this, we have followed the analytical 

descriptive approach with the study of the case of Algeria to reach the objectives of 

s of the study and through our application of the method we reached the result

which is the inverse relationship between the exchange rate and external 

term relationship between the exchange rate -indebtedness, While there is no long

and external indebtedness, and that the exchange rate has a negative impact on 
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of the most important economic variables and the intractable problems faced by the 
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exchange is  The exchange rate reflects the rate on which the exchange of foreign
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