
 



 

α

α



 

 

tt tty   2

210

5,4
2

18

2

1








n
M 

    72*5,412*  Mnt


  

0

5

10

15

20

25

30

2012 2014 2016 2018 2020 2022

Valeur des Y

Valeur des Y



 

 





























































t

t

t

yt

ty

y

ttt

ttt

ttn

2432

32

2

2

1

0

ˆ





























































3526

34

134

62160168

01680

16808

ˆ

2

1

0







 

             

361267247416328354304

168.168.1680.0.86216.0.00.0.168168.0.06216.168.8

0

168

0

168

0

8

62160168

01680

16808







D

D

D

 


















62160168

01680

16808

'' XX 

 

 
















































1344028224

0215040

2822401044288

'

1680

08

00

1688

0168

1680

0168

08

6216168

1688

62160

1680

0168

1680

6216168

00

62160

0168

'

m

m

XX

XX



 

 

 
















































0004,000078,0

00059,00

0078,00289,0

'

3612672

1
.

1344028224

0215040

2822401044288

'

1

1

XX

XX

   YXXX ''ˆ 1


     
     

      















































































































365,0

2,0

22,11

3526.0004,034.0134.0078,0

3526.034.0059,0134.0

3526.0078,034.0134.289,0

3526

34

134

0004,000078,0

00059,00

0078,00289,0

3

2

1

3

2

1













2365,02,022,11ˆ ttyt 

    92*5,492*2018  Mn


 

    585,429.365,09.2,022,11ˆ 2

2018 y

    112*5,4102*2019  Mn


 

    585,5711.365,011.2,022,11ˆ 2

2019 y 

3k

5k

tŷ tŷ



 

w

w

0

5

10

15

20

25

30

35

40

1 2 3 4 5 6 7 8 9 10 11 12 13

y

YE k=3

YE k=5



 

0

2

4

6

8

10

12

14

16

18

1 2 3 4 5 6 7 8 9 10 11 12 13

Y

YE k=0,7

YE k=0,9


