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(IPUy) 2, 58e Lo il Y(QDy)

X3 g sl

(MPU,)

Xz
0 0 0 20 144 10 2000
0 0 0 22 133 20 2001
0 0 0 24 120 30 2002
0 0 0 27 111 40 2003
0 0 0 30 99 50 2004
0 0 0 34 90 60 2005
0 0 0 38 85 70 2006
0 0 0 43 75 80 2007
48 70 1 48 70 90 2008
53 55 1 53 55 100 2009
58 58 1 58 58 110 2010
60 33 1 60 33 120 2011
65 25 1 65 25 130 2012
68 20 1 68 20 140 2013

C bl Ul any 3 paill s

Y, = 77,2919—66,2580D, — 0,6273X 5,+1,1737 X 3, + 0,4058(D, x X 5, }+ 0,7662(D, x X 3, )
SE  (16,4681) (23,9375) (0,0845) (0,2528) (0,1207)

t o (-2,7679) * * *
(4,6934) ’ (-7,4185) (4,6411) (3,3621)

R%2=09994 F* =2676,979,n =14,SCR = 13,5829, = 2000 — 2013

(0,3452)
(2,2092)

D hleS ey g aliad Gl yuate Ll 5 Ladie SIS Jaatind

Dj; =1
Dj; =0

t Jadl

Az Lad

Ay e

D S 585 ) geall @l paaial) (i J gaad a5l Al i1 1523 Jla

D, D, D; D,

1 0 0 O
0 1 0 o
0 0 1 0
0 0 0 1

Gl paial) a8 Jlaa) g a5 Wil 8 4 ) seall Gl paaiall Ji) 21 1 ddaadla
Gl adall Jial ) ¢ pa s D3 5 D2 JUall Juw e Lasd ) yirie GO Aliadl)
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- (XX) 48 shaall BB 43Sl aae ) (5375 Laa Lein

DBl A giaad) o Badinal) zdgalll allaa o 35l @ jLid)-6-3

ladals Ll el Ldaad sale dgalialY) 4y kil Gl @l 23 sail) ol 2ic

Y Cmmd sad (o (e aiDle zhsal JLadl I Gl elly U AL cagally allaall
paail LAY A et Al oda 8 abe e AU L 5 pa8all allaall 8 s
saaiaall ol LEAY) Gysh e @l aliaall i gl ) ALYl Bl 23 sl

csabanll 44l gindll o

Cilaa Al LR 35 5 alaal) A add) Bash Ge o Sl dsadll U il
DAl dylasl)

Ho:RB = q e

L

Hy:RB # q Aaall e

Wl giadl ayh e allaall pad e SLEAY) e 2y @ Wald JL8d)-1-6-3
g 5 Rb O GOAll aaad 4 LadY) Caas Jidh Cuac sadall e msaill aliall
oall (b Ligine 058 Cusy
Dl ermb sl i L B g ge s cabiall A girall

byy ~> N(B,a*(X'X)™1)

(byy —B) ~>N(0,0*(X'X)™H)

R(buy — B) = (Rbyy —q) ~ > N(0,0*R(X'X)™'R")
(Rbyy — @)'(6*R(X"X) 'R (Rbyy — q) ~ > x*(h)

(RbMV_Q),(R(X’X)_lR’)_l(RbMV_Q)

62

~ > x2(h) Tl

g

Qaniall 23 gaill ld Adilian) 840 piae 2 gl 23 (g gLl Ailan ) oa
Wald = (Rbyy — q)'(6*R(X'X)"'R") " (Rbyy — q) = h X Fy

A pia 350y 3 salll p2(R) U saaal) Aaill (o jraal Ay gunall agdll culS 1)
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(ele.—e'e)/n
e'e/n—k

W =hx ~ > x?%(h)
el magaill L UbAY) ey je ¢ sana ele, 1 Cua

RYLPY P Czh‘ymﬂ\ Qﬁé ;Ll:is%!\ CLﬂagi}A & o e'e

i zasadll ol Gl jaad) Ay seall ol pusially Slaiall 23 gail) 221 ;1623 JUia

il
Y, = 77,2919—66,2580D, — 0,6273X 5,+1,1737 X 3, + 0,4058(D, x X5, }+ 0,7662(D, x X 3, )
SE  (16,4681) (23,9375) (0,0845) (0,2528) (0,1207) (0,3452)
L6’ (27679) (74185 @earn’ 3,3621)" (2,2092)

EZ =0,9994 ,F* =2676,979,n =14,SCR = 13,5829, = 2000 — 2013
D aial) ol 4y ) geall @l el & 92 73 saill w4 & O 4 i

Y, = 63,3848—0,5280X ,, +1,2762 X 5,
SE (15,8116) (0,0885) (0,2087)

t4,0087)" (59652 (61133)"
R? = 0,9969 ,F" =2129,30716,n =14,SCR = 58,6118513,¢ = 2000 —-2013

D sle Jian 73 50 Guaal HUEAY wald LIS Bl

(ele.—e’'e)/h _ (58,61185-13,5829)/3

e'e/n—k (1&5829)
14—6

W =hXx

= 26,52

Hy i 13 4 gunall il e Bl y2(3) = 7,815 A an i 1S d Al Al
Z3sai pual g 4y ) gall @l ppaiall b adall e 73 sadll

" The likelihood ratio test " (LR )Aulsdaall Ao JLid)-2-6-3

o Al e Zasalll o) g A gieall e ol LAAL  adl) e LAY 1 ey

D a) el cUadY) ey jall & sema e 5 dia e 2 gaill allaall 5038 ppy pad

—_=n 521 — —— ¢
InL(byy) = > [In2m + InG~] e

InL(byy) = — g [anT[ +1In (%)] - 2

s ) Qi) e Uadl) Cileg sall & sane ee* 5 el 23 saill allaall yuai p*, aucai g

75



* __E *2 _L EY ]
InL(byy) = 2[ln21T+ln0 ] ze’e

InL(bly,) = _g[mn i (ee)] i

n
REE RTINS

L(b,5%)
T L)

ML S Re Dla 3 S5 (R A el e Aan) , R i
LR = —2Iny = 2(InL(by;,) — InL(byy)) ~ > x2(h)
s AUl R e LS (Say R Adbas)
LR = n(In(e*'e*) — In(e'e))
) e g dsall Jii ol Hy Ji Lald R (h) 1Y

234l
Y, = 77,2919—66,2580D,— 0,6273X 5, +1,1737 X 3, + 0,4058(D, x X 5, }+ 0,7662(D, x X 3, )
SE  (16,4681)  (23,9375) (0,0845) (0,2528) (0,1207) (0,3452)
Po@e93d” (27679) (74185 @earn” (3,3621)" (2,2092)

R? = 0,9994 F" =2676,979,n =14,SCR = 13,5829, = 2000 — 2013
D el (g Ay ) suall il puiall (g b sail) s ad & o i

Y, = 63,3848—0,5280X ,, +1,2762 X 5,
SE (15,8116) (0,0885) (0,2087)

t4,0087)" (59652 (61133)"
R? = 0,9969 ,F" =2129,30716,n =14,SCR = 58,6118513,¢ = 2000 —-2013

LR = n(In(e*'e*) — In(e'e)) = 14(In(58,6118) — In(13,5829)) = 20,4697

Hy i 131 & pundl) el (pe Bl 32, (3) = 7,815 o a5 1S I A panall el
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e o) bt JSEA IV bl sled e gl 8Y Caeliae HLidl ading
_0;_’;:0 ) by el e paEll | aball A4 deal) A
DS il Y caeliae iy Gl byl e e HLEAY) s

LM = [‘"”L]' [-E (62“)]31 M]szm ~ > x2(h)

98 dp=byy, 9BoB/ 1p=py,, L OB
B - [iz [Y — Xﬂ]] = xer 1dua
B lp=byyy 17 B=byy ¢ ¢

_ 82InL _ 2 Foy—1 o et et R
[ E(aﬁa/;')]ﬁz%v = [0°(X'X) ]ﬁ:bMV =— xX'x)"1y

+ = Blare il J8Y Cacliae dglian) Ol gl 4l

LM = [~ X’e*]T%(X’X)‘lH —Xe|

3,*8* el*e*

ne”* x(x1x)"1xre*

I'* 5% :nRZ
e-e

LM =
o Al @l peiadl deex jlasa¥ aaaill Jales Jiag g2 1éus
D S M ilan) e lia sale ) (Kay

_ n(e"e*—ere)
- el*e* -

diall 3 saill sa Jsiiall 23 saill (o adad) dpza i Ji LMcyy(h) <ilS 1)

e zasad @l Gl Haid) Ay ) seall i iy Glaiall 23 sadll 20 1843 Jlia

LM nR?

FLia
Y, = 77,2919—66,2580D, — 0,6273X 5, +1,1737 X 3, + 0,4058(D, x X 5, + 0,7662(D, x X 3, )
SE  (16,4681) (23,9375) (0,0845) (0,2528) (0,1207) (0,3452)
L6934 (F27679)  (7.4185)%  aea1n)” (3,3621)" (2,2092)

Ez =0,9994 ,F* =2676,979,n =14,SCR = 13,5829,t = 2000 — 2013
T e gl Ay seall @l jusiall ()50 23 gail) a3 () 2y

Y, = 63,3848 -0,5280X ,, +1,2762X 5,
SE (15,8116) (0,0885) (0,2087)

L40087)"  (59652)°  (6.1133)"
R? = 0,9969 ,F" =2129,30716,n =14,SCR = 58,6118513,¢ = 2000 —2013
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D sle diani 73 gad el LAY v s (Gukas

_n( "e'—ere)  14(58,6118-13,5829) . WPHEIA|
LM = Py = (58,6118) =1075s15 o

Jomnd il S Al Lo i %3 s 0 5 Alalaal) (81 53 38 ) 6y Ll
sl daladl) e

¢, =13,90717—66,2580D, —0,0993X 5, —0,1025X 3, +0,4058(D, x X 5, J+0,7629(D, x X 3, )
SE  (16,4681) (23,9375) (0,0845) (0,2528) (0,1207) (0,3452)
t (0,8448) (_2,7679)>l< (-1,1746) (—0,4053) (3,3621)* (2,2092)

R?=0,7681 ,F* =53009,n =14, SCR = 13,5829, = 2000 — 2013
LM = nR? = 14 % 0,7681 = 10,75

&Lﬂ\mﬂ"w“'\uﬁgﬁ}

Hy i 13 4 gunall el e B y2(3) = 7,815 A am i 1S J A sl Al
Zasai Gual g 4y all il jpaiall ald adall 3 sadll g

Ramsey 4 (Regression Error Specification Test )RESET Glj-‘-m Laad jLddl.7-3

i Ol i Ll ) e Al Undl 3 ga g aaad o SLAAY) 138 aaing

XB)&&M\Q&;LQJ ccd}uﬂ%\;}\ﬁc 2l ci;x...u\.ui gmjch}d\‘éjzh}sh
panll daa B b adle 5 ¢ E(e)#0 M ABLu) YA aal 3 g 0 G (eelbadY)
e b Aliie Alad) dpn il

Hy :e~N(0,02)
Hy:e~N(g,0%) E(g) #0
DA gl Jlaai¥l el (e g Ll o
Y=XB+Za+c¢

il (o 458 7 A8 ghaall Cus ¢ =0 AL a5 2 geil) aaad Uad jlidl) Jal (e
(___c3c2)3*9§.3:\.c}§).a};);ué.d\ 5 yuiall 3 584l

: LA;\\A,)S Siay) Jad e df\AfﬁLg\

¥y 808l adll Gl 5 73 gaill MCO S
YAt:b1+b2X2t+b3X3t+. .. +kakt
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s AN Aaladll Mco Baob e -2
) 53 5
Y=p+5Xy + 5 X5+ . A0 Xt +aY + Y g
FRETIRFEREN
Fisher _windl (SuuSISI USRS (53 5k o

Fe (ehes —e'e)/(h—1)
ee/n—k

> F(h—1,n—k)

ellaY) Cilay s goaace 5 (1) zisaill elbdl) Clay 3e g sane A e lCun
(2) g2l

. Hy: 0,=0 Ciua Cid giw JLiA) ga JLAAY) (8 p=p LT 1Y) 1 ddaadla

5 (MPU) 2 5a) Lo il 50m gady (3heial ) Qi 320 ; 19-3 Jlie
2013- 2000 3538l (1py,) 2 siwall 7 siiall Jas giall jeudl 5 (QD,) A2 slaall 4uasll

Y, =63,3848—0,5280X ,, + 1,2762X 5,
SE (15,8116) (0,0885) (0,2087)
L4087 (59652) (6,1133)"

R*=0,9969 ,F"=2129,30716,n=14,SCR = 58,6118,1 = 2000 — 2013
A sl e Jeasti hez al o

Y, =46,2446—0,6679X 5, + 3,0614X 5, - 0,01105 + 4,15E — 05,

SE (6,3038) (0,0411) (0,2727) (0,0018) (7,62E—-06)

t k ES £ k3 %
(7,3358) (—16,2515) (11,2224) (—6,0269) (5,4471)

R?=0,9995 ,F*=7543,723,n=14,SCR = 6,7834,1 = 2000 — 2013
! Fisher _iud 4a
. (ehex—e'e)/h—1 (58,61185—6,7834)/2

_ =34,3820
cal celn—k 6,7834/(14—5)

F,(h—1,n—k)= Fy5(2.9) = 4,2564

Ca My iy JE N F > Fy 5(2,9) Asaaadl el e ST 4 sunall dad
zasalll & kil sale)
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Oe (ST Jia Aiae il 23 gail) Gl i o A8ld) Jpeadll A yiias LS
& OS5 BLUE 8Jmaie ye Aphadll <l il Gual Gags allaall pai ol J sl
Oe Gaall oy GllAlg (adl ) 8 diae e 06 Le Llle il jall Gl (8 digal)
& s il il oda (=i AES I G kiie Juadll 138 b flgle dlaie ) (Say s
L sl mal (S S (b ) Al
( Multicolinearity) (sadd) saaill -1-4

¢ Ol puriall G ol ) aga g (A (g2 B 23 gadll 8 ) juria Bac ddlial

OOX)" 38 siamall (S a5 Zaleial il (3 i) (e s 8 L) 3335

A A1 dosy g g gt e B alleal dag da 2a¥ JUlL g ASiaa e

o 138 G il o (s 8 ) pas Al 8 Ll el puaiall oy i Tl pY)

e allaa cin g 5 L3 (pe Yo Aalaall 20l 5 LE) Slia 4xd 5 US Ll 3 jlia ilii I
Axdi ja masaall 2aa7) Jalas 355 08 ) b 54 gina allae e Yy 4y gina

3ok t e il (A Amaeadl) Aluall culaay ddlaial) Al Gllaadll Wl 1 1-400
Ll M B lanad) jee 5 (KCE, ) Baiall <l i shSH dmsanill 4l 5 ¢(DOM,) dii2e
s Sz sall s i 5 (age,) ambalU

DCMt = Bl + BZKCEt + ﬂ3Aget + 8t
i)l L T ¢ B3 50 5 B2 >0 o ST A g 5 LE) G i zdgalll i
Glasil) Caad’ ) LalS 3 ) jee adi ) LalS g ¢ chlaail) Cuad ) LalS 3 jaiall &l yia oL
Slas
D b e Ulasd paal) vie (Kl

DCM, = 72883 —151,1496KCE, + 27,5827 Age,
SE (117,7915) (21,4254) (2,8782)

t (0,0618) (=7,0546)" (9,5831)"
R%=09476 , R%2 =0.9456 . F" =488,2955,n=57,SCR = 268,3468

ool S e e 13 5 alla 8 jaiall <l yia L&Y 3 LS f Jaadl el JDIA e
:( Multicolinearity) (shaad) a2l 3 ga g aad -1 -1-4
dsng Ol plige e (oAt gl adl Aiadia ad g RZ Bl Jaleal Dlle a8

Ombe el ¥ Cluay a s addl axeill lag) Jal (e sale (&1 5 adldl xedl)
¢ Lol Alaatiisal) Gl HLEAY) Cpe 5 Sl il
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3l Jalee ae z3saill dpaaill Jalese &0 3 LV 138 Jiahy tKlein Jbsdle]
AU 3 gaill a3 LAY i gl @ i) Gl

Ye = By + B2 Xt + B3 Xz e oo + BrXie + &
NI ETENL Gl el Gule vasdll Jalea g 431 )laa g R? 22l Jalea  padi
. Q_L.s 2wt Jlaial @llia 2 Sp? CulS

XiXj

e apanll Jalae Clusny o5 ¢ 14 JU) (8 3 gadll a0 58 23 1244 e
LA.}LQLAGMU_!\):M}LSM JJQ}B‘)\T}MM‘)AQ

2 _ cov?(Ages,KCEy)
AgecKCEe ™ yar(Age)Var(KCEy)

= 0,9929

DCM, = 7,2883 —151,1496KCE,+ 27,5827 Age,
SE (117,7915) (21,4254) (2,8782)

! (0,0618) (~7.0546)" (9.5831)"
R%2=0,9476 , R%2=0,9456 ,F* = 488,2955,.n =57,SCR = 268,3468

22a5 2 s g Jldial 1) el juaiall ule 2aa3l Jalas (e > R? z 3 geill sl Jalas

‘L";lﬂﬂ\ 221l A 5 paaT e HLIEAY) 13a z= | Farrar et Glauber (1967) J&8al-c
Dbl s A Hlial) Jiddy

3 _pudall ) puaiall Jal yY) O3llas 48 ghian ddaa luay o g8 (A s al)

1

I’x1x2 rX1x3 coe rxlxk

Tooxg 1 Txoxg - - - Txong

Det =

Txpxr Txgxo Txpxs

;AU Cilia 8l im g ¢ 2 HLEAL a 680 1 AU Als )

Hg:Det =1 (Ofaabaie yludull)

Hy:Det<1 (Ofih ye Gilulall)

)(i}M, =—{n—l—%(2k+5)}<LnDet P 72 3 4 guaal) Al
alladll dae ¢ Zial) aaa

§1/2 kik-1) Road) Aad) dsadl e 8 AV 2, > p0., Sk
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€(1/2 k(k-1) Aad) dapa) Jsaall e To& 0 52 0 < g%, s -
. HO Ja&s

Ombe paaill Jalae by a i ¢ 1-4 JUal) (8 23 gaill a5 20 13-4 Jlia
fdaall Cuad g Gl yie fSH dae 53 )Ll yee

cov?(Ages,KCEy)

2 = [—
Tagec KCE: = var(Ages)Var(KCEy) 0,9929
L 10,9964
Det = - =0,0071
oy | 09964 1

DA 2 A A gl dadl)

) 1 1
=—n—-1-—2k+5) |xLnDet =— 57—-1——(2*%3+5) |* Ln(0,0071) = 320,76
2 {n = )} nDe [ = )} 7(0,0071)

D 5% an i WAl paaall dagll

2 2
){1 = }(3;0’05 = 7,815
E(k(k—l)),a

ehd 2223 2 53 13 4 gunall Aall (e J81 SIST A sl sl

2221l Aallaal Bas 5 48 yha 2a Y :( Multicolinearity) gﬂhﬂ‘ Al dplaa -2 -1-4
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Ol g Lo O puiall ol ) e il el aawil) &1 ) phar 1l il Cidan
Jil s b ppaiall ol 3 ysiall Cada 8 Aliate dadldl sl A ) e e ) dglanl
@A&Mﬁﬁy Gl e daall da pald iy Sy Caia gl dadd
. BLUE Coadl allas e Jgeand) (o )52 (525 sy 3 sl pani

bl (e Cabias iliaall Alalull culS 1) dalla dleall o287 Adad) ana Al jeco
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S X/x A siadl Jiad 4 Jiah o(Ridge Regression) X/X 48 stadll Jisnd -
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el ol s gind dad 1 L alole ol el 5 yiaie G ea AL A zasalll o
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DCM, =—626,2398+7,3491Age,
SE (1047015 (03315)
t (-5.9811)* (22,1639

R%?=0,8993 , R?=0,8974 JF* =491,2394,n=57,SCR = 368,5938

D ) zagadl) JLid) -3 -1-4
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Lo Aol 5 yalUa, Aalaial) 40080
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Uia
T

25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 5 4 3 2 1

51 49 53 41 43 39 36 35 30 15 19 18 15 16 15 13 13 12 13 11 8 8 8 7 6 X1
52 49 47 52 42 a1 39 38 35 15 14 13 13 14 11 11 11 10 10 7 6 6 5 5 4 X2
51 49 55 43 40 38 39 40 34 15 17 17 17 16 12 12 11 12 13 11 6 8 9 7 7 X3
52 50 53 41 41 40 36 39 32 15 19 18 16 16 15 13 14 12 13 12 8 9 8 7 7 X4
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Yi=B1+ BoXyet BsXort BaXset BsXact BeXsitey

D olleS a5 ghady 5 ghad stV Bk (e il aiall Aleall il 3 galll Laal

e Juan Ll )5Sl 2l il i) ae il V) Glas 1 (A6 Al -

e

dadl)

Lls Yl

0,9932

Ry
0,9884 Ry
0,9941 Ry
0,9940 Ryt
0,9928 Ryes

Xs Baiall ae o8 dad S

3 gasall Jias 5 5 AW il g X, 5y Bl o ;AN Aa el -
D ohleS Al o paiall 5 3a Bl ) S
T X, Bexdall JAa -1

Y, =—3,222+0,0562X 5, + 0,446 X,
P (~5,9811)* (3,3526)* (2,5537)"

Rix1.x3 =0,2286

¥, =—2,101+0,0686 X 5, +0,2383X 5,
r o (-3384D)* (5.9688)* (2,6540)"
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Xst ¢+ oo X1t Ye1 ¢ €p1 U0 JS «:JQ €t

Juearinly (Linall e GAlAY) sgina ye S 1D (2) i) b e, Jalae LAl
Hy:p=0 : pdall dpin 8 (b y calinall ¢ o i LA

et- ¢ et-2 ¢laa¥) dslaly @l (1) iy bl V) HLEaD) LEaY) 138 anend (Ka
et-p....<3

Ll )Y L3S Breusch-Godfrey 4 el UYLl Jlaaiul X (Say  ddaadl

eadl) HLaadl HLEAY) 138 Jasiey © Breusch-Godfrey = C—\'Ué‘g JLid) -4-1-3-4
PRLIDAN

e 8 sl dla) dad (e eMCo 48yl Jlaxindy (1) 3 saill oy o i1
I Mo 48k Jlexialy Hlasa¥) Jleatiasl-2
Xst ¢« o o Xqp Ve ¢ €p1 O K e e ‘5-1\_"\5\ Dlaasy)

AR s (1) apsi S Adbaaly 4y IM=nR? I8 LA desiis -3
(2) A ) b 73 gaill apanil) Jalae

s pall 8 A8zl @l 5 (1) Goi #laadl bl )l apaadl Laa¥) 1 @l Jeatinyg
dglanly 43 jlae s LM=nR? gl 8Y L) Jlasinl s ¢ etp....cet-3 ¢ et-2 £hal) (2)
X (p) &mF S
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Gl DaY) 5 (xRl 5 (v)oaY) O b g ghsall) iy o 68 1744 e
(Yea)
Y, = 83091 +0,1265X, +0,7982Y,_,

SE  (19113)  (0,0033) (0,0606)
L4342 (28431 (131719)"

R% =09923,R% =0,9919,DW =1,7336
F* = 2348399, 7 =39, SCR = 44,0190

Al cldaedd) AA0 13

20 19 18 17 16 15 1| 13 12 11 10 9 8 7 6 5 4 3 2 1| ad
89.7 | 8s8.1 87| 8as| 837] 87| 829] 805 79| 766 | 765 737|718 693 | 67.8]| 653 | 633 | 61.7] 59.9] 585 | vt
795 784 772 748| 722 73.1| 71| es.8| 66.2| 64.8| 645| 623 61| 58.6| 546|541 521|408 48| 4a72| x
88.1 87| sas5| 87| 847| 829 sos5| 79| 766| 765 73.7| 71.8| 69.3] 67.8] 653 633 61.7 | 59.9| 585 '™

o

40 39 38 37 36 35| 34| 33 32 31 30 29| 28] 27| 26| 25| 24| 23| 22 21|
105.1 [ 1011 | 99.6| 99.1| 97.7| 99.9| 100] 974 96.4| 958 973 963|959 92.8| 91.5] 91.2| 91.1| 89.8] 89.7| 90| vt
110.5 | 107.5 | 105.2 | 102.2| 101.4 | 1001 100| 95.9| 945| 933] 924| 913]|90.7| 88.1| 86.4| 84| s81r2]s8r4]| 798|797 X
101.1 99.6 99.1 97.7 99.9 100 | 97.4| 96.4 95.8| 973 96.3| 959|928 915 91.2| 91.1 | 89.8 | 89.7 90| 89.7 | Y

uﬂ.\).lz\_ﬁha;\glaﬂuu

L Ol s om0 Aglan) e eUad¥) Lol ) Cilualy &

p=1-dW/2=1-(,7336/2)=0,1332

h=p |— D =01332 39 - =0,1332 P o118
1-n-Var(b,) 1-39-(0,0606) 0,8531056

130 & gamall dagdll (e J81 4 guanall dagdll ¢ 1,96 (cadall a5 Adlan) JAA (4
e Ll ) asa g a2 Jais

. e Jrani Breusch-Godfrey 4 gl _8Y JLid) HLid) Jleainly
e,=1,4159+0,0246X,-0 ,0391Y(-1)+0,1250 ¢,
R’=0,0163 ,n=38

LM=nR’=38*0 ,0163=0,6194<x"y05(1)= 3,84
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SUaa S Bl ) a2 o S 4
D eUadS 303 Bl ) aga g Ala 3 73 gall) il -2-3-4

' 2
E(wuy)=0,t#t"  u, » N(@O,0,) (AR(l))Et = pg,_q +u, ¢ |P|<1 L

;L
0_2
Var(e,) = E(&) = 1—“2 —o?
-p
p#l

E(,6,_5)=p 02, E(6,6,1) = poz & hbe O i cut paibad Jlaxiuly g

D od Alladl ol b elhaD @ el il 5 ol 46 shiae 4gle

, P 1 p P2
! (o} -
Q, =E(se") =—" 0’ o 1 . . . p3
1-p
pn—l pn-3 pn 3 1

s aall Slay el 48 jha Jarid (ol al Gldy Gade g2 zisel alagl dal e
(Moindre Carré généralisé) MCG daarall

buce =(X Q' X)7 (X Q;'Y) (i)
(‘Js" Sl ccﬂM\ U:‘ub U.-.’L‘ﬂ\ h}w UL&AA g)SA-),‘)! Guz 3p ("733 Sllary Lu\ Lu

E@*)=0? ouilaie elha ol @l zisal dlagl (e WSy sieadl Jhsady
A,

MY = MXB+Mce

E(Me(Ms)') = E(Més") = ME(ss"h"M' = MQ M ' =621 . <) 5

P MCO s yall Cilan yall 44yl Jleaiuls g J BLUE )JBAA..JA;SQSA:’;J\;S\:{JA&
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b=(MX)'MX)"\(MX)'MY =(XMMX)" X MMy
b=(XMMX)"' X MMy (<)

MM :Q;l: uj; baat (g_z) A8l A9 & (\) 433l RPREN thﬁ-ﬁ-ﬁ

Aall aas 13)MCO A8kl MCG Aannall (5 pall Clay jall 48y jla g 23 Sy 1)
MY =MXB+Me 3 gaill e laaiun (JuS
P SIS 23 saill @l pria e 3 Jlexiuly o s g

_)’2 — PN Xe2 = PXi
V3 = PY2 Xi3 = PXpo
My =| A MX,=|
| Vi =PV | | Xkn — PXkn-1

44 Hh e Al kall—pz 9 ylﬂl—pz RPN pll) s g2y Liad 131 7 AdaaDle

¢Prais-Winsten
(1) - Yo =Bt Boxiy + Pyxy +& sl (81 Jla

o<1 ¢ & =pe; +u
(2)------- Yt = B+ oy + Baxoy + & 1 GFAIS gasadll LS (S
: Widasy (1)-p(2) Sl
Ve =PV = B =p)+ By (xy, — oy ) + B3 (X = Py ) + (&, — pg, )
dy, = ay + fdxy, + f3dxy, +v,

Bi=ay/l—p i <l Gady L ¢ Mco Gabais

Ll )Y dales dad o 1 slbdS 13 Jald ) @) gl galll paill) 5k -1-2-3-4
48y yha Gk Jal e 138 5 Loy W e (3 5k sac llia ollil daglea e ¢laaU
;W 5kl o2 (g (e MCG

D) Zasaill JMA e p s ]

102



DS ey g e Jleatiuly 3 pilie A8y Hhay o (1) Als )

n n no,
p=xee. Zlet
=

=
1ot s Op Aibeas) sk e
p=1-DW/2

Zasalll juafiy Gl 8 dand Jlexiuly Ol jpuriall Jy s 1(2) Als al)
Ve = PYV—1 = Pil=p)+ B (xop — pxos 1)+t B (Xpg — PXag—1) + (& — PE1—1)
Zasall sy Lad (v ) Glaaall 5 (p) LY ddlidl cilbhasall Wl 1844 Jba
A il e Uloants

P, = 85167 +0,0418V,

SE (4,86819)  (0,0033)
L ABD (12,607)°

R? =0,8457,R? =0,8403,DW =0,9695 ,

F* =158,9542,n=31,SCR = 5891,945,r =1984 —2014
0o du =1,50¢ dI=1,36 A s Con ga ¢Uad DU Ll 5] Jaal 3 gl 08 VA (e
DS 058z saill a1 sl s G pa Jsan
t ) g Cmd e (e e UadY) bl ) Glea

p=1-DW/2=0,51525
Alll (g gaiy Liad 13y (A gY) alll g ccilBg B Ad o <l piiiall Jyea 1(2) Aa sal)
- Ul sl e Jeass x 1o p? s ypy1-p? = s

A

P, = 4,0426+0,04312V,
SE  (4,4137)  (0,0058)
L0919 (73529)"

R% =0,6508,R% =0,6388,DW =1.6191 ,
F* =54,0604,n =31, SCR = 4628,8110,r =1984—2014

:&\ﬂ\ Jsasll @.La;)m & LS
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1994 1993 1992 1991 1990 1989 1988 1987 1986 1985 1984 &l sind)
694,6 631,9 575,4 492,2 443,1 412,7 389,4 356,4 345,7 338 305,3 Vi Gl
28,6 33,2 32,1 29 30,9 27,5 23,22 19,5 17,7 15,3 15,2 PT CL.')SU
369,0135 | 335,4252 | 321,79 | 263,8927| 230,456 | 212,0617| 205,7649 | 178,2781 171,5455 180,6942 | 261,6543 | Clanall 3aaal) ol
11,4937 16,6605 | 17,158 13,0788 | 16,7306 15,5462 13,1526 10,3801 9,8167 7,4682 13,027 C\%Jm EAYREN PR
Ll
2005 2004| 2003 2002] 2001 2000 1999 1998 1997 1996 1995 il i)
1912,8 1741,8 1496,4 1328,1 1203,2 1065,2 1060,6 1017,2 849,5 751,1 708,8 Vit Sl
101,3 92,6 98,7 81,1 70,4 64,5 49,1 58,7 48,1 36,5 31 PT C\-.')SN
1015,3376 | 970,7799 812,1| 708,1512 | 654,356 | 518,7259| 536,4877| 579,4951 462,4957 385,8908 | 350,9074 | Clapall sapall 28l
53,5879 41,7448 | 56,913 44,8264 | 37,1664 39,2012 18,8548 33,9165 29,2934 20,5273 16,2639 C\%Jm EAYREN PR
Dl
2014 2013 2012 2011 2010 2009 2008 2007 2006 Gl il
2596,2 2378,2 | 2220,9 2331,4 2335 2335 21143 2039,4 2144,7 Vi Gilaall
154 115,6 83,1 87,6 83,1 87,6 107,6 85,8 70,9 PT C\-.UK\J\
1370,8325| 1233,881| 1019,6 | 1128,291 | 1131,89 1245,607 | 1063,499 | 934,3433 1159,13 Shapllisnl ol
94,4371 72,7827 | 37,964 44,7827 | 37,9641 32,1591 63,3916 49,2688 18,7052 el ol

: dal e sae e a4 ,kll 038 AT iCochrane-Orcutt 44y 4k -1 -1-2-3-4
eslba¥) 5as 5 V1 3 saill Meo Basb oo il 1(1) Ada yall

P AUl ARl (33 e e p i ; (2) Al

pP=ree
t

n
2
/ Z et
t=1

D Jsadl 3 saill e Meo A&yl Bk 1(3)Ada all

Vi = Vi—1 = Pi(l=p)+ Bo(xor — pros_1) + oot B Xy — PXg—1) + (&1 — PE—1)
MCG il Jilaa LN;.UGSJJBA e Jiants

zosail sl a5 (3) Al el Gl il 321 2(4) Al
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RLYL ¢ JB 5 ) S5 6 dar B iy (B aii aad Akl o3 ) 1AlAN
S g prais-Winsten 48y Jlarin) (Say oSy ¢ 3aalia 721 e aly _padil) ol &

aVI=p% 5 yyl=p? - AN el

Zasaill paihy L (v ) Glawall 5 (P) ZLoYL dakid) cillaadl) 336 ;944 Jla
Al il Jle Uliassd
P, = 85167 +0,0418V,

SE (4.86819)  (0,0033)
t D (12,607)"

R? =0.8457.R% =0.8403.DW = 0,9695
F* =158.9542.n=31,SCR = 5891,945,r =1984—2014

A A8 Byl e a1 (2) Al yal)

R n n 2
p=2ee 1/ 2e

t=2 t=1
s Ol g O A (e eUadY) bl )l Gl
p=1-DW/2=0,51525
Aill (g gaiy il 13y A gY) all) g By B And o <l il Jyeasi 1(2) Aa sal)
: L_A\ﬂ\ _)..JJEJ\ ‘_Ar— Jaan xklﬂl—pz 9 ylvl—pz —.‘A:J};y\

P, = 4,0426+0,04312V,

SE (4,4137)  (0,0058)

R% =0,6508,R% =0,6388,DW =1,6191 |,
F* =54,0604.n =31,SCR = 4628.8110,r =1984 —2014

;b 43, Hhall 03 aai 1 Hildreth-Lu 483 )b =2 -1-2-3-4

oo il Jead el s 02aly p; De p JAad il &l 1(1)Ads pal)
Pl all Al (5 yha

Vi = P1Yi—1 =P =p)+ Bo(xor — prxos—1) oot Br (K — P1Xgg—1) + (& — P1E1-1)
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39235 SCR #UadY) Cilay e & sane ol o 58 Giluad) pasill DA (e 1(2) Als
(1) sl

sshiy ¢ 1 50 (mbysane pAdding ad 24T 35k (e dleall i 2(3) Asal
eadY) Cilay e de el Aad Jaf Culd p JUiis¢0.01 51 0.05 JUall Jass e

Cle e @l e Ll Y G e U Gy 23 geill puaaiy Hlal J8 ; Adaadla
Zasall) A Al 5 i

©E(X,g)#0 SRl Aiieeal) @l yaial) bl ) -4-4

Sl i) Qi b el e il sUadY) we ki) ol il Ll o
Al Gl 48K Ca ji zhjstd\ duall e Wl ey G:‘U " Lﬁjﬂ\ |, Al
Asalai@y) 4 plaill e 4. sl alidg (oAl

D S el i il s Gla
Y'=XB+&
X=X+u sY=Y +v g
CE(Yu)=0¢E(u)=0¢E(v)=0¢E(X u)=0¢ E(Yv)=0 ¢ E(Xv)=0 2=
;Lal 4ie
E(e u)=E((Y-X'B) u)=E(Y u)-BE(X 1)=0
E(e v)=E((Y-X'B)v)=E(Y v)-BE(X v)=0
€ zasalll panielhd 5 (v 5 p) Glsiall e eUad¥) e 4000EL) Lyl 1)
: L;gus@z Y X Claaliadl @l yidl ule 48Mall
Y = Y -v=(X-u)B+e— Y= XB-v-uB+e=XB+n
Y= XB+y
n=v-uB+e <o
t o N Ailaa) Jalsall
E()=E((v-uB+e )=E(v)-E(WB+E(g)=0
E(X" n)=E((X"'v)-E(X"’u)B+E(X" ¢)=0
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E(X n)=E(X +v)n=E(u’n)
E(X n)=E(uv)-E(u u)B+E(u¢)
E(X n)=-E (u'u)B#0

F L 5 A S G il ddasye eUadY) 1)

.5 _x'x\7t o x!
plimfBiyco = B + plim (T) pllm(Tg) 0

(v1) "La méthode des variables instrumentales ' 40 9aY) il piial) 48y yha-1-4-4

ihadi ja Ol yie g Cang Allad) o388 Uad Y ddagi e Aliisall G yriall clS 13
Lt <l yaniall }TB):\Z\AS\ 532 chL;YhMJAﬁQJXaM\@L}sM
A a1 5 paaially

E(X £)20 <13 v=xB+e 1 S z3 gaill (K4
la il oy Cua (NK) et Gl 3 dpelihial) Gl juaiall Glaaliall 48 gias 7 (KA
Al Ll Bind
plim (ZI;—X) =V, x plim (27’8) =0
DA
E(Z’Y)=E(Z(XB+¢ ))=E( Z'X)B-E(Z’s)=E(Z’X)B

P i

bu=(Z'X)'2'Y
s Al A jEtl) al &1 il

Plim b,;=B
plim (ZTIS) =0 UY
= Blhare A EH & jidall Gl 5 (ol 48 shias
Oy, =65, Z'X)N2'DX'Z)"

52 = (Y=Xxbyp)'(Y—Xbyp) . Crria
by n-k -
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7 A sa¥) il juaiall A8 ghian 2T Gual) (e B8 58 e Jgpasd) Jaf o
M&\a&@u&g&&s&mde\Jm L>K¢AJ}Q&LL§}M

By = (%)Y
z 32acl o x Lliul Jig g3 5 % = 2(z/0)"12'X @ G
ol gl

By = (X'Z(Z'2)12'X)"X'Z2(Z'Z)"1ZY

oo i 5 jlall 038 DA (1

Ayeo = (Z2'2)717'X
X=Za+e G.J}dﬂ ej\:_.d\ Precy Ji 9553‘ K}
R=za=2(2'2)"172'x) ;s
; Lal 4da g

By = (XX)'R'Y = ®D)IRY

Rx =28 N

X=7(Z'X)"17'x

XX=Xx2(2'2)"12'2(Z'2)"12'X = XZ(Z'2)"12'X = X'X

Otils ya Ao il el 3

celball dhag jo e & Gl A oY) Gl il A 4 geaall (eSS Aiadle
A & elly 5 a8 50l 3 5aieS 3 A 5e doa JAN G il 38T Sy @A) any 8
3pieS LAAT Sy B_a 5e daa Al O i) A shiaal) (8 a5e aali ke dgag

_2\4.1:\‘53‘

A 23004 ppoled) clady 5 gy, Glawall ddlaiadl Cildasal) Wal 110-4 JUie

LS Al
12 11 10 9 8 7 6 5 4 3 2 1T
6,62| 6,48 6,45| 6,23 61| 5,86| 546 541| 521| 4,98 48| 4,72|PB
79| 77,6 76,6| 73,7| 71,8 693| 678 653 639 61,7| 59,9| 585t
@U
23 22 21 20 19 18 17 16 15 14 13 (T
8,14| 7,98 798| 7,95| 7,84 7,72| 7,48 7,22 7,31 7,1| 6,88|PB
89,8| 89,7 90| 89,7| 881 87| 845| 83,7 84,7 829| 805|vt
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Vi=Bi+B2PBi+B3Viate: - ‘_A\ﬂ\ CJJ“J\ ).133.1; 6‘}9"

Dbl e Jass
\}, =9,8746+4,2021PB, +0,5228V,_,

SE  (18807) (1,3097) (0,1345)

t (5,2503)* (3,2083 ) 0

(3,8859)
R? =0,9953,R* =0,9948, DW =1,3497
F* =2025,949,n =22,SCR = 0,7153

DLial Gash e ) el akli ) ) o Jiiee b mieS aill uial pas
5 raall Cilay yall 43y Hha Lal il Alasioaal) 43 Hhall agle 5 (@lld cps o) Sy C 0
Asiial) 3 yial) 331 Sy ia (v e lilaall 5 il 48 )l G5k o sl daanall
D Sz gaill iy o 683 g dpclilaal 35S 3 A 9a PB

/ Vt /C PBt Vt_l /C PBt P4B;_21\

59,9 1 48 585 1 48 4 g
Y22,3) = | 61',7 [¢ X(22,3) =11 498 599 |‘Z(22,3) =] 1 498 . l
89,8 1 814 897 L 814 798
22 147,2 1685,5
7'X = < 147,2 1008,9902 11513,251)
143,78 986,6076 11257,839
—0,01208789  6,36519125 —6,5077912
(Z'x)"t = (—1,83558028 5,44248878 —5,2910807)
0,16101984 —0,55825883 0,54689987
1717,2
Z'Y = (11712,691)
11451,094
Leliba s jpall Cley pall 44 4k 48 )b Ge 5 il Lagil] il 5 py=22X)' 7277
S

11,4322
by; = ( 5,4684 )

0,3919
=@ i) bl g bl 48 shoan Al Wl

Qp,, = &,fw Z'X)"YZ2'z2)(X'Z2) !
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22 147,2 143,78
«7'7 = ( 147,2 1008,9902 986,6076): Ll
143,78 986,6076 965,009

1 36E—12 —1,869
(X'2)1 <= —1E — 13 1 —0,2594)
0 0 0,1323

—0,01208789  6,36519125 —6,5077912
Z'x)"1= (—1,83558028 5,44248878 —5,2910807)
0,16101984 —0,55825883 0,54689987

64, =0,5371

6,5273 43261 —0,4626
Dy, = 62, Z'X)NZ'DH(X'2)™ = ( 43261  3,6609 —0,3761)
-0,4625 —0,3761 0,0388

;oo Aacliha¥l s yueidl (3 o juadl) i) andll

A

V, =11,4320+5,4685PB, +0,3919V,_,

SE  (2,5548)  (1,9133) (0,1971)
! (4,4746)* (2,8580)* (1,9877)

R? =09951,R% = 0,9945,DW = 11671
F* =1924,590,n = 22,SCR = 0,7329

gad¥) g dpa jAll il priall (e Sl ) @llia (4 5S5 o1 3 1 Hausman J4id1-2-4-4
M5 A sa¥) S paaial) Byl e a8 (e Guial g (5l e jall sl la
@ 5 Hausman L) oy e daa Al @l i) s eUadY) Bl 5l lal caay
Gl piall 5 eUad¥) cpule o jidie cplis 8 A g Hy pall dpa i jladl 6 S
Oy QL v 5 g orall Gl pall Gk o i) b Al s (A 4 Al
s JAl) i) pe el L ) aa gy AN 1, A il cints o33 MCO s

D v i (Sl ) l g jaaie MCO e 4le

;o) Gale (Al a8 jLadY) Jiady
H = (BVI - ﬁmco)’(var(BVI) - Var(ﬁMco))_1(£VI - Bmco) - XZU)
338l allaall 2ae o (1) Sus

LQEJLGOSS}‘I\S‘)HAQ\‘)@&Q%}MYZ}X%M‘\..J\k L_A‘L.,SJL“‘-’(J)
@Fg\&\w\uuuﬁ\o&@aswﬁ\w&g}h ijdﬂ
K-Kogzz\é);l\z\;)qﬁ&\a&%j% ngmu:m)w\
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Gl priall (e 2aad clldY) 5 A JAN @l paaiall Gale sl sl oda 8 485 1 )
(K-Ko

* Hausmam DL (Bulaty o 685 (o g 10-4 Gl JGAl) ab111-4 Jha

H = (BVI - Bmco)’(var(.éw) - Var(BMco))_l(BVI - Bmco) - XZU)
Ll Gad
6,5273 4,3261 —0,4626>

Var(Bvi)=(4,3261 3,6609 —0,3761
~0,4625 —0,3761 0,0388

3,5372 19416 —0,2153
Var(Bois) = ( 19416  1,7154 —0,1751)
-0,2153 —-0,1751 0,0181

(B = Bmeo) = (1,5575 1,2663 —0,1309)

) A 3 863,0124  5774,3375  66134,2096
(Var(By1) = Var(Buco)) = < 5774,3375  39580,5026 451639,9284)
66134,2096 451639,9284 5156478,238

: Hausman 4sibaal dad o Juaad o pdal) ddes Jlaniaidy 13)
H=0,82474

s x2() = x2(1) =384 1 % 5 dasina s siuay A g gl A gaaal) dadl
5 ol Sl ) 3yl S

DAk alal) 5 gl A8 Jlae Cloa Jal e 3 sUad anhal) a5 g8l JLEAI-5-4
) bl aseiall e aainy 53l s ¢ Jarque Berra(1984) ksl Ll @lld Jal (g

s eanbll 58 e @ (e e M5 (Kurtosis ) zaodl) 5 (Skewness
e
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ﬁzzz_zz C.L)sﬂ\d,qbu: ¢ ﬂl%:

(Kurtosis ) gl 9 (Skewness ) »alilll JLidl-1-5-4

e =5 2 06 =X)L a0 e el oS4
i=1

M

3
2
2

:(ﬂ%) =il Jalae

* n>30 S Calaabiadl aae il 1))

L ’24
ﬂleN O,\/g ﬂzHN 3, 7

¢

A Aglan ) eliy o i

_15. -3

(24
n

1,96c_$i %5 die A ganall 7 dasdy g Hlaay o 68

D ydaal AV coNselDginU adll =3 gai sy Uil ;114 JUe

Al llaeall Cild conseMein) gy JAall ddlaial) Al culdanall Lnal

Gl 1 2 3 4 5 6 7 8 9 10
conseinyl | 1134,3 | 1128,9 | 1141,4 | 1151 | 1149,1 | 1161,32 | 1168,2| 1170 1170 | 1179,3
ydaall 1186,1 | 1178,1 | 1196,5 | 1210 | 1207,9| 12258 | 12358 | 1238,5| 12385 1252
@U
e 11 12 13 14 15 16 17 18 19 20
consePleinyl | 1195,9 | 1212,7 | 1224,5| 1237,63| 1233,4| 12304 | 1233,4| 1231,8| 1243,1| 1263,74
ydaall 1276,1 | 1300,5| 1317,5 1336,3 | 1330,2 | 13259 | 1330,3| 1327,9| 1344,2 1373,6
@u
e 21 22 23 24 25 26 27 28
consePleinYl | 1277,2 | 1298,79 | 1318,5| 1330,6 | 1339,79 | 1351,9| 1356,4 | 1372,5
ydaall 1392,7 1423,3 | 1451,1| 1468,1| 1480,9 | 1497,8| 1504,1| 1526,5
CONS,; = 304,505+ 0,6988 Y,
(1,5518) (0,001165)

(196,7360)" (s

R? =0,999928

112

99,73604 )

,F* =359683,3,n =28



201 a5l (e
e clasSl us 0,385332
ZEN ALl e )
e Us 0,10017163
Al Al e o el
e Uy 0,28356443
1
= I3 0,10017163
PR = = = . =0,4187 -(,6’%) bt Ll
3 \/(0,3 85332) '
y7; 0,28356443

15 (0,3858332)2

by 1B —3 _[1.9097 -3 _ L1775
24 24
n 28
1
pr — 0‘ 0.4187 0
= =1,3979

vl = =
\F E
n 28
bl sl i a1 1) 195 A sanal) Al e BT v, vy e S

5 =l o L,,ﬁi Aalall Al aasy JWA) 98 Jaraque et Berra JWSA) -2-5-4

n n 2 2
S=—=p0+— —-3) = (2
cormhal) a5l i B i) il 7, A saal) Aadll e B 5 OIS 1)

JSi o eday ailaill aae (Y (elad¥) (uilad aae HlaaY LYl 1 Gl <l
.(Leptoturtique) Ll Jun
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n

6

:(11-4) Jbe 33l : 12- 4 Jha

5

__0,10017163 04187
\/(0,385332)3 :

1
A= (,B%) il e

NI |w

7,

Ha 0,28356443
fr =+ =

~1,9097 .
13 (0,3858332)2 ( 8,) ol Jeba

. Jarque et berra dad

n 9) 28 28 2
+ 22 (B, =3P ==2(0,1753) + == (1,9097 — 3)% = 2,20

Z(%,os (2) =5,99 : & Usaadl dadl 13)

Aonnda cUad 1130 & ganal) dadsl) (e JT 4G grencal) dassl)
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sl Agaliaiyl 4 ki) aal gle sale 4l e dpladll Z3lall Al )y (Buw Legd Lidd
U Ahall ye Jlsall (amy disad (Sadll Gay ddphas je dBle e lLImY) JSG
Al Bohtiule 138 g dadad e Gl paadall 5 Aphad alleal) il 1) @lld g ddad J) 50
o giladll o A8 s ddad e 5SI allaall Gl Al ) (5 ks o5 YY) sl
LJsal 1
disnd G ziladll e gosil) 1 o Agbd allea @) 4bdl e J)gall-1-5
Sl ) L5k Gask e zdsall i (e (KT in gdsall & RN &yl
5 aall

D S S e s A Jlgal) -1.1-5

Y =byX et
LnY = Lnby +b;LnX +u :eij-f:)ﬂ\ Jaak ‘_“J.\La & L@JU;EeIu
Y =by+b X +u gl

( AUIS L delia 4 Cilidarall Laal cobb-Douglas (=2l 53 < sS Alla juads 1 -5

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
107. 106. 104 102. 100 102. 103. 99 95 94, 93 90. 86. 85 82. 80. 78. 76. 75. 71. Q
6 2 . 5 5 1 4 1 5 6 7 9 5 1 8
12.8 125 12. 11.7 11. 11.1 10.7 10. 9.8 9.4 9.0 8.6 8.1 7.8 7.4 71 6.9 6.4 6.1 6.1 K
1 4 2
680 682 689 691 701 740 728 730 74 765 75 744 760 76 766 761 764 772 763 748 L

Jaadl dale | cdlall Gul 5 dale g ez lisy) Jiai q 1 G
D JSA (e a0l g2 ST 2y Al
0= K L"
LnQ= Lnagy +oy LnK + oy LnL “ddad Alolas S Aabaall by sahy ?533'1

_Ay/y _0OLog(y)
Ax/x  OLog(x) 1)

1

o
L-IL\})AMM a2 9

InQ =-0.01893 + 0.49411(L) +0.5772Ln(K) )
(0 (-0.0238)  (4.3095) (285284) © (& Al

R?=0.9920

L ) 4wl Gtﬁ}[\ Ly S e il e 05772 5 0.4941 3)a8all O lleall i
. K

Ll 3Ll e g sl 13 s
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iy Ll aal J 685 ¢(z WY1 dalse (e J8 daiy 2oy gliy) Jar+@2 <1 IS 131
Aaalliie L)

(ZUY) el se (3 s Ay 2l 3y sy Yo a2 =1 i< 132

(WY ol se (e 81 (585 Ay a3y zlisy) Y@ T @2 > 1 IS 133

30y ) deliall a3l Al o) 35 @llgd 1 < 1.0713=0.5772+ 0.494110

M L e

LnY =B, + B X +u

((%7.13 = gV 8303 ) a5 %10 Llakar K 5 L e IS DA

D Aagly & 5l Lhual g2 -2-1-5

Y =8, + B X +u

;QJL“AISQ‘.}SS

£ eV s N oalebad) aae i 3l 2l Cilaaall (3l 24245 Jlia

InN =4.21+0.02T

(6384642) (36.1138) & (oA daiill

R? =0.9863

s agaad) @l 8 Jlga -3-1-5

8w | PP SR ENE PR PLEN R U g P

y=B0+&x+Bﬂ2+..

q
.+qu

da ol e daall ES (2-5) JSEl W ¢ 2 da il e asaall LIS (1-5) JSa) i
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P (i

tadi | 1995] 1996 19971 1998 1999 2000| 2001 2002|2003 2004 | 2005 2006 2007 | 2008
N| 69.6] 70.5 70.6 71.8 73.1 74.5 75.8 77.3| 78.7 80.7| 82.7 84.1 86.5 88.7
tazd | 2009 | 2010 2011 2012 2013| 2014
N| 91.0] 92.6 94.6 97.4| 100.4| 104.9




(1-5) Jsad

Y=By+B;x+B,x*

(2-5) X g

Y=By+Bx+B,x*+

»
»

Ll ey o oSl W) @ L Lo o om ekl oy e a2 dlaadl
laaliall dae J8 LalS ala 3 Olaial) 13 g ¢ ol

9= Ladail) Ala 4 aane o5 O g saal) KN A ol ey ) daLayy
S ALYL e ) alaBY) il 5o sV S s a0 ol ey
A e 58 sl gl el

D hbasd zalaill (e g sl 1 clipai (e Aial S3 )l (S
=By +Bit+Byt? + B3t -iyiq 5l Judladio]

2 3
(zuy) @) €T =Bo+BiQ+B07+ B307 -3 <)) Cadiall alla-2

+ b Callally Aaleial) A el Ll 1345 Jlia

CT 193 226 240 244 257 260 | 274 297 350 | 420
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CT, = 141,7667+63,4770,-12,961507 +0,93960;
(0,9857)

SE
t

(6,3753)

(4,7786)
(22,2367)* (13,2837)* (—13,1500)*

R?>=0,9983 , R?=0,9975,F" =1202,220,n =10, SCR = 64,7438

(2,8782)

*
(15,8967)

DA ABSall et s 1(oesSaall Joglial) A2 -4-1-5

y=By +Bl(l)
X

w0 ) st x W B0 ) s gl e g il 138

(AUl il e Z8al) (Philips) (enlh Ol sall aiill Jasinns 23 saill 138

3-5 Jsall

BO +B1(

v

4-5 JS&

D JSEN e A

g

By + B, (lj
X

v

/

s
(x) Al Jana 5 (v) eolad) oy shise b ok A dileia Cilana Ll :4-5 Jlia
4l 1 2 3 4 5 6 7 8 9 10 11 12
Y| 42| 3,51 3,4 3,41 2,8] 2,8 3,6| 4,3 5 6,1 6,7
6,8 55| 5,5 6,7| 55| 5,7] 5,2 45| 3,8 3,8 3,6 3,5
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g | g W UL e s

°

3 °

° °

2 T T T T T T T
3.0 35 40 45 50 55 6.0 6.5 7.0

X

1
y =By "‘Bl(_j
X

Y, =—0,2594+ 20,588(ij
t
¢ (-02572)  (43996)

R? =0.6594

P | I R PP PR AP

e Jiand

it glan Gl Alad e allaall (60 Ladie 1 allaal) B 4ladl) 48 J)gall-2-5
Ak Gub oo zisadl s dal e Jhd zisa I ha e z3all sliedl
b aiad 4l S5 Gk Janid i Jal e ade 5 dalla e (g jkeall Cilay jall
O S a8 o3 tallaall 40000 ad die el #d el I 2dsaill st o W s
feba igal (M zdgaill Jysad a8 Jrasall aiill (5 jpaall Cilag jall 485k 3 5k
Jiat Cua ¢ 50l allaall (8 5 gine it Gllia da g s Aleall oda (8 el

oS dagad & sl yeatl) 8 i )l 44 )Ll

© Gauss-Newton (155553 (@ sdt Ay ) <3l 48y yha =125
yt=f(X,ﬁ)+€t i ém\ L;Jahj‘ e CJ}A.J\US_J

Jaas ol La i ol yall allaall gladi B 5 (k) daed b Calaaliial) 48 sima X ; Cua
k
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ey Al 5 B ol Gl pall Bask e paEi g, J AN Ciliia i Cia

SB)=ee=[y:—fXB]'ly: — fX,B)]
D) 95 /0B SsY) An Al e

as of(X,
% _ A1y _£(x,B)]

g ap
Nen
(&G 0 (x1.)]
| 2 Wi |
o) _ gy =| ,
%8 [af(xn,ﬁ) af(xn,ﬁ)J
9B 9B

(BB ) B Aalal) il coat 7(pY) A siuaall : Zin

D (1) Claliall o S (Sas Bl (A sl s Jlesiuly

fxe, B) = fxe, BY) +

o) . A eh) _pt
O lp=pr Pk ﬁﬁl](ﬁ &

e

yBH =y - fXBH+Z(BH*

Db magad ad el

yBHY =Z(BHB +e

D S ans Gl ladl) 73 el 3 saill o

p* =1Z(BH'Z(BHZ(BYH v (B

p* =B +[Z(BY'Z(BHITZ(BY' Iy — f(X, BY)]

Laadl ol ol p oSl die (a5 Adeall ¢ Bep? pladll saaa Aad o any s3I

B =P = Pt o 3l pllaall i ) T

rgiay) Al dadll e 3 gad Lial 1545 Jlia
C=p+pBYP +¢,

Al Gldasal) Cild
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el 1 2 3 4 5 6 7 8 9 10

cons<PiginY! 1134,3 | 11289 | 1141,4 | 1151 | 1149,1| 1161,32 | 1168,2 1170 1170 | 1179,3

ydaall 1186,1 | 1178,1 | 1196,5| 1210 | 1207,9 1225,8 | 1235,8 | 1238,5| 1238,5 1252

ok

oo 11 12 13 14 15 16 17 18 19 20

consePlginYl | 11959 | 1212,7 | 1224,5| 1237,63 | 12334 | 12304 | 1233,4| 1231,8| 1243,1| 1263,74

ydaall 1276,1| 1300,5| 13175 1336,3 | 1330,2 | 1325,9| 1330,3| 13279 | 13442 1373,6

o

G 21 22 23 24 25 26 27 28

consePlginYl | 1277,2 | 1298,79 | 1318,5| 1330,6 | 1339,79 | 1351,9| 13564 | 1372,5

ydaal 1392,7 | 1423,3| 1451,1| 1468,1| 1480,9 | 1497,8| 1504,1| 1526,5

Db gl ) Gl e misall disatha s -1
C = f(B1, B2 B3) = P+ B2YP3 + & lnal s

DS ¢ By = BB, = B3, By = B3 AbE Llsa v () Jysail

C = f(Br B2, B3) = f(B1, B2, B3) + fp, (Bi, B2, B3) By — B1) + fig,(B1, B2, B3) (B2 —
B2) + fp, (B1, B2, B3) (B3 — B3) + &

C = (B, B Bs) = Bi + B3YPS + (B — Bi) + YFS (B, — B3) + )
B3YPLn(Y)(Bs — B3) + &

C+ B3BYBLn(Y) = By + BoYP5 + BoBYPLn(Y) + &0

D A 3 saill lay pall B ke e il ale

C* = B1 + B X1 + B3X; + & 95‘

X5 = BsYBLn(Y)e X7 = YF5 « C* = C+ B3 B5YPIn(Y) @ &

dla s A aall 20 gaill il (e da Al adll 2l o oS Anlany) Al -2

C=B1+B, Y+¢

C = 304,505 + 0,6988Y: Sl paill e Jiass

122



By = 304,505; B, = 0,6988,B; = 1 : & 4BI3LY) aill 13)

PR RO PN RSP P NN [P PR R SHEN Y R RENPY
B1¢BzePs 4 duall wlll o diani o3 €7 = By + BpXT + BaX5 + e sl iy
D Jsandl (8 Gae sa LS DA 500 (e pll) a0 s Doleall 20ai 138

padil) 1 2 3 4 5
B1 304,505 (529,216 | 485,800015 | 485,800019 485,7999998 | 485,7999998
B2 0,698814 | -0,6762 | 0,0999999 | 0,09999987 0,1 0,1
B3 1(1,239831,23980098 | 1,24000032 1,24 1,24

By = 485,7999; B, = 0,1,B3 = A hdll e zisaill il af Jsoall S e

1,24

e Leandli Sy il il 13)

& mall Cal iy ) s bl Gl jasY) ) allzall
1,34093E-07 485,8 1,551846 304,505 B,
1,76188E-10 0,1 0,0011650 0,698814 B,
2,19908E-10 1,24 - 1 Bs

2,6117E-16 10,78930 e’e
9,0447E-18 0,644184 o
0,999999 0,999928 R?
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LA\M}}}AMM@LA\SM\d;melup‘;_mgs&\cqu el Liad Ladic
B A e Alitiall 3 paaiall 2 g Al A8liaY Al ~3laill & ady 38

18 sl slady) <l zilaill-1-6

D oheS £ sl ellay) 3l dlall 23 sail) S,

h
Ve =a+ Pox, + X+ Ppxp e =a+ 2 Lix_ + &
i=0

Gl e s Glaliall dae lasd ga Z3aill e g gl 18 as) 8 Al JSLL (e
e Lo <l psaiall B ) ) syl sellay)

o tardlall 3 saill HLAAY Lelukas o) cang Gl eUayy) Ol i) aae 48 jea pie Can
Ll paldll aae aaadl laaly

+ebibe Jlenin) (S el ol 5 aae aaa Jal (e Gl pdlEl Jae 485 -1-1-6

@ 35 3 salll aa 298 G s 3 gl A3 jlEe 8 JLEAY) 138 Jiah ;b Ll
AN A8 (3 )l e

URRSS

F(m’T_k):[RRSS—URRSS}(T—ICJ
n

>

e

358 (52 gisalll (B Al aaa o7

258 3 sl o led s

Jgil) e 1y

F(m,T —k) dgaaall i dad aa g jlaay a8

slazall Akaike Ald jraal ‘é_”d\ h dady Llaiay) = Dbzl 138 Jiah zAkaike -

-~

n

R
Aic(h) =1n[ SC hj 2h
n

AT
Al @l 8l Cilxg s & sana : SCR,
saalie (lasd ) g2 Al JS )5 8 siad) claaliall sae n
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onill s le sl in

On sl Al b Ay Ll 8 Aidie duy 5 44y Hall 538 1 (SC)Schwartz Uk -
: Schwartz 4l

SCR,, hinn
Sc(h)=1n +
n n
PR . »
A Gllaadd) Wil 21-6 Jlia
A - C
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 aaudl
648 620 550 509 510 429 485 456 423 355 310 340 265 215 200 (Y) )
o)
6097 5703 5272,9 6261 4550 | 4528,75 4873,15 4694,8 | 4491,85 | 3801 3796,9 | 3981,4 3520,15 | 3212,65 3120,4 (x)85_ A0
28 27 26 25 24 23 22 21 20 19 18 17 16 Al
2410 2240 2100 1916 1800 1542 1100 900 880 790 750 740 652 (Y) By
e
16711,90 | 15666,4 | 14805,4 | 13673,8 11591 | 11373,7 | 8655,399 7400 | 7302,4 6748,9 6671 5990 | 5900,2 (x)35 A4

S 3 el s 3y 53

h
e =a+ Pox; + X g+t Ppxp p+E =a+ .Zi)ﬂix’_i +&
1=

pail 5 5 AIC 5 pd WAL WLl 5 ch=10 3N i g gedll jaay Gl a5

L A Jsaall e Joans SBal p dad

SCR Fisher Schwarz Akaike oAl
100979,98 4,8630 8,2136 8,2136 0
76436,8222 0,7418 8,1220 8,0741 1
72570,644 3,3267 8,2405 8,1437 2
57783,4996 0,3880 8,2130 8,0667 3
55971,3091 0,6891 8,3787 8,1823 4
52671,4794 0,4091 8,5033 8,2564 5
50601,0149 0,3926 8,6565 8,3589 6
48485,6050 0,3007 8,7718 8,4236 7
46728,7236 0,0810 8,9556 8,5573 8
46188,9182 0,6093 9,1900 8,7434 9
41930,4117 9,3591 8,8645 10

T e Joani z 3 gaill i i ¢ =3 b el Al
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Y, = - 295,6041+0,1323X, + 0,0668X, |+ 0,0008X, » — 0,0415X, 4
SE (30,0924)  (0,0164) (0,0209) (0,0209) (0,0196)
* . &
! (-9.8223)°  (8,0388)"  (3.9714)" (0,0418) (=2,1093)"

R?=0,9926 ,F*=8121762,DW =192 n=25,SCR= 62670,60

18 Jsal) sla¥) gilad paii-2-6

Lﬁ)}JAAUAA_M ‘ﬁ}A\oW\u\M\LMJ\&Cﬁ.}ggﬂ\‘ﬁ.lnaj\ddaﬂ\)j:u
(Ll dlaniiuall (3 plall (e g (AT 20230 138 (e 28l (e prand A4 Hla Ala)

“Almon (gl 44 )k -1-2-6

s34 Cua g K ok e sl COleall paad e ¢ gall A5y 5k adiag
sl SN i ) ekt e

U Zasaill il
h
Ve =a+ Pox; + X1+t Xy HE =a+ 'Zoﬁixt—i + &
1=

S axd 3 gaill o lelaall (Gl (gl o

q
_ . .2 .q . j
b,=cy+ci+tcyi” +..+c,i? = E c,;i

Jj=0
allaall (8 AN da Al (e A z3 sail) allae daii Az 3 gaill ) G idd 1246V

IBi = CO +C]i+C2i2 +C3i3

Po = co
ﬁ] =C0 +Cl +C2 +C3
182 =C0+2C1+4C2 +8C3

B, =co+nc; + n202 + n3c3

| el t;\.Ja.):)_” Ualas
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y, =a+cyx, +(c,+c, +c, +c3)x,

+(co +2¢, +4cy +8C3)X, 5 +...+ (¢, +nc, +n’c, +ncy)x, , +&

m t

&)
h h h h
y, =a+c, E X, ; +¢ E ix, ; +c, E izxt_l. +C5 E i3xt_l. +¢&,
i=0 i=0 i=0 i=0
DB Gl paile A Cay ety ag8s JUll
h h h h
_ _ . _ 2 . _ .3
<or = X,,,- s L1 = l'xzfi 5 <op = l Xl,,- 5%3; = l xtfi
i=0 i=0 i=0 i=0

DA B o o gar Al dlslaall

Y, =a+CyZo +C1Zy FCr25, +C323, + &,

g yiaal) Aalaiall HLEAYL Aain¥l 3 gaal) LIS da o paad 4l idiadle

Slo Jeanii 3558 e Ay pall 5 YL Glaidl) 1-6 JUal 330 :3-6 JUa
dgaall S e ad )i Ladie ay (1) a3 e d50a HIS I Almond O9all 73 ga

)AESMM\A}M\J..\.\S&\‘%wﬁ@a'&ﬁ‘ﬁ\c&\.@lﬁé@ﬂ
ﬂi:C0+Cli

3 3
yr=a+cqo 2Xxp—j+cl Dixg_; +&¢
i=0 i=0

3 3
20t = 2 Xt—i-20r = 21X
i=0 i=0

P L S PRENY gé 842 ga BAdad) &) uriall Glua sale )

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ]

648 620 550 509 510 429 485 456 423 355 310 340 265 215 200 gy

e iyl

6097 | 57034 5272,9 6261 4550 | 452875 | 487315 |  4694,8 | 4491,85 3801 | 3796,9 | 39814 | 3520,15 | 3212,65 | 3120,4 55
23334,3 | 217873 | 2061265 | 202129 | 18646,7 | 18588,6 | 17860,8 | 16784,6 | 16071,2 | 150995 | 14511,1 | 138346 20
35032,2 | 314449 | 2894725 | 2822695 | 28359,5 | 277383 | 250815 | 234846 | 23339 | 223202 | 20659,7 | 193067 !
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28 27 26 25 24 23 22 21 20 19 18 17 16 adl
2410 2240 2100 1916 1800 1542 1100 900 880 790 750 740 652 [Er vy
e sl

16711,9 15666,4 14805,4 13673,8 11591 11373,7 8655,4 7400 7302,4 6748,9 | 17987,3 5990 5900,2 35 0

60857,5 | 55736,6 | 51443,9 | 452939 | 39020,1 | 347315 | 301067 | 394386 | 38028,6 | 366264 | 359745 | 23690,6 | 229735 | 20

86298,6 76926 70976,9 60304,6 50884,5 45362,6 | 42251,5 74762,1 | 60693,5 47667,9 | 36081,4 | 35204,4 | 333225 | 71

D hle oy gaad) At 3 gail) s

¥, = - 293,6528+0,1284Z, — 0,0592Z,,
SE  (28,6819) (0,0101) (0,0075)
L (-102382) (12,6127)° 5-7,8435)"

R?=0,9937 ,F*=1761,507, Dw=189,n =25 SCR= 63564,44

B =co+cpi 1 A0l ABal) (e M5 A sall 73 gall) allaa ad

¢ Bl =co+c] =0,069146 ¢ By =cp=0,128402: dile g
¢« B3 =co +3c] =—0,049368 ¢ B =c +2c] =0,009889
$r =—2936528+0,1284x; +0,069 Ix;_1 +0,0098¢;_> —0,0493¢,_3

A 5ieS Bl ol 5l aladind e AY) 18 ading tKoyck chigS A8y b-2-2-6
Bi =2 By dlaall dpusria
O<A<1 -&ua
Y, =a+ BoX, + BoAX,_1 + BoA2 X, 0 +...+ & (1)
 Joani aal Agia ) 5 iy sUnpY
2
Yy =a+ foXi1+ PoAXi 2 + ol X3 +...+ &
e daani ol

AY, | =Aa+APoX, | + 2 LoAX, 0 +...+ 5,1 (2)

1(2) Aabaal) e (1) Aol 7 Hhally
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Y, =AY, =a—Aa+ foX; + APo X1 — ABoX;—1 +
2 2
—|—ﬂ0/1 Xt—Z —ﬂoﬂ, XI—Z +...+ & _/Lc"t—l

Y; =AY, =a(l—=2)+ foX; +v;
Y, = a(1—1)+ LoXs + A1+

\% :gt_/lngl -
(WL

-

t

indlia axe ) s Lee glaa¥) Ll 8 Jicie ¢l S 23 5ai dal g 2l JSil)
Ond ) b Jie il ey il il alile s s mall ey yall 33 5k
Ssagaie sl 3sas waail 5 Al @l lad) Jleial callaly Lee cipnia praay () suil s
s dhgS igal il aghi ¢ 1-6 JUal 3L :4-6 JYa

Yt =a(1_/1)+/30Xt + Ay 1+ vy

l?t =-222,0157+0,1146X,+ 0,3364Y,_;
SE  (46,4355)  (0,0213) (0,1430)
I (47811 (53630)  (2.3517)"
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H, :¢—-1<0

4 suaall dagll 345 & %5 4isime s sise e Dickey-Fuller 4 sl gl
(IR a3 Hy a3 A paaall Al (3585 10,455 ddllaal) Al
L el Jalas 4 gina il

H,:b+0

Al 45 gunall el 279 58 %5 A gina (5 gl die DF 18 Soal A gaal) dall
Hy  Jai 13 A ganall 4agdll 3485 10,353 4dlkaall
Dl & giaa LA

H, :c#0

Aagilly 4 punall Al 311 58 %5 dusine s 5iue 2ic DF )18 (Soad Al saaal) dagll
Hy  Jaas 13 Al gasall daill (3585 10,5655 4sllaall

Jsds Yl iall by Liad WY ¢ TS ¢ 53 e o dualuall (8 Zagill 028 A (1
) dalas

S deasi §, =¢+ bt AR PRV VT S PR kY
9, =7,363792 + 0,295779¢
r A G, By b e e Jias YD 5 il Alulu)
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YD=Y —(7,363792 + 0,2957791)
16 zisadll e Juasi YD ALl e Dickey-Fuller JWial G@aki silely

AYD, =—1,065YD,_;+ 0,0065 —0,0000827¢
(-10,387) (0,033677)  (-0,024365)

Al Al lad)

Hy:¢—1=0
H, :¢—-1<0

4 sunall daille 345 A %5 4y5ia ssiue 2ie Dickey-Fuller 4 Al sasall 4agll
(@AY Hiall (= 5513 Hy o s 13) A pasall dadll (3585 10,387 Aillaal) el
L e Jalas 4 gina il

H,:6=0
H,:b+0
Aagilly 4y gl 4agdll €279 58 %5 4sina s sie 2ic DF s (Soad Al saaa) 4l
Ho i 13) A panall Al (50 Ji1 0,0243 dilkadll
P Gl 4 g LA

H,:c#0

Aaglly 4 gunall dadll € /11 58 %5 43 5ina (5 sie 2ic DF Jlsd (Soad Al gaadll Al
Ho Jaii 130 A sasall dadll e J81 0,033677 Jalladl)

ol ol an s Y g galal Hia a0V alale s jEie YD Aludad) (o peii A g

ole X dlulud) 32l 6-8JMia
D sle Jani (B) 73 saill ol o i1

AX, =—0,07X,_,+ 0,501+ 0,043¢
(-1,7669) (0.2173)  (1.70)

) Al sl

Hy:¢—1=0
H :¢—-1<0
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4 sunall dagll 345 & %5 4sine 55 e Dickey-Fuller 4 dlsaaall 4ol
sl il Jii 13 Hy o Jais 130 A sasal) dadll (e 81,7669 dallaall daglly

el Jalra 4 gina Hliial

H,:b#0

el & guunall Fall € 2,79 58 %5 dgina (5 sina i DF Sl oSl &l yanall o
OOl il aa W Hy o Jai 130 A gasall Al e il 1,7 4sllaall
Ll &y i U

H,:c#0

el 4 gunall dagills 3,11 2 %5 dsina (6 sime ic DF Jlsh Soad A sanall Aol
Ho Jaii 130 4l gasall el (e J81 0,2173 dsllaal)

Xi il 5 73 gaill yuais ) e 13

5 zisaill a8 -2

AX, =-0,003129X,_,+ 0,671267
(-0,5551) (3.440)

ey aal)

Hy:¢—1=0
H :¢—1<0

4 gunall Al 2.89 (& %5 Lisine s 5iue die Dickey-Fuller 4 sl dadl
sl sl Jais 13 Hy i 13) A sasad) dagdll (e Ji1 0,555 dallaall daglly

Gl 4 g LA

H :c#0

3 geunall Aaill 2,54 32 %5 &sine (s 5ime 2ie DF 1 ,Sinl lyanall dogl) el
Hy o O 130 Al aaall daill (e ST 3,440 aillaal) dogll,

t LS UV Gl Bash e ALl )i S5 Gl el I3 DS gt s X, 13
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XD, =X, —-X,
16 sl e dass xp Al e Dickey-Fuller sl Guki salely

AXD, =—-1,0073XD,_,+ 0,63645— 0,001097¢
(-9.805) (2,8676)  (-0,2925)

salay) sl s

Hy:¢—1=0
H, :¢—-1<0

4 gunall dall 3,45 & %5 4siae ssiue 2ie Dockey-Fuller 4 dlsasall el
(eda Yl 3l (8 3 Hy Jis 1) A paaall Aail (3565 9,805 illaal) Al
ol dalas 4 gina Lial)

H, :b#0

Al 4 gunall datll 279 8 %5 A sina s s dic DF 18 ool A gaal) dall
Ho Juaii 13 4l gasall Aadll (e J81 0,2925 4illaal)
D Gl & giea LA

HO:C:O
H :c#0

Aol 45 gunall Aall 3,11 58 %5 4sine s siue dic DF 16 (SaT 4 saall sl
Ho  Ja 131 A paad) il e 81 28676 dalladll

Ol il aa e Y 5 alal i aa oY alale 5 jEiie XDy Aalud) () il 4ia

L eble Lo Jeani s il Judtdl e =3 gaill 06 3 5l 1 7-8 Jlka

YD, = -0.06857+ 0.1183 XD,
ot (010799 ) 0.09187)
se = (-0.6349) ( 1.28777 )

R?=0.0168 ,DW=2.06 ,F=1.658

il 3l lansy) aSske 138 B3 sa ge e Canual Judladl ) il e 28 1)
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. Augmented Dickey-Fuller gwsall i - <3 jLiil-4-8

Gl Bina ye e 138 (S5 Lein Lo ddagi jo ye (ol Aiiie £ elad¥) () s LS
CYalaall o ading a5 dpaldll o2 Jliie W) ey 380 L) Jld S el
Al

p
Ayt:ﬂyt—l_ Zz¢jAyt_j+l+gt ..................................................... (7)
J:
p
Ayl:¢1yt—l_ Zz¢jAyt_j+1+C+8t ................................................. (8)
J:
p
Ay, =y, — _22¢jAyt_j+1 FCADIF € e 0)
J:
g, —>N(O,6§) L
H, :|¢,| <0 ‘L LA 3l jal) duca @l Lial

T slS 13 Lo Alla i (ADF) Jslas b A sanall 1 e bl 5 7 ol s
oy, Akl AL O g aaall Apmh Jas Wld Agaaadl 7 e B Ay sl
L i 8 A gaall 7 cpn ST 2 puinall 7 018 18 crimam (Sal 5 iane
pasd oF (el o W B ey Aie 3l Aludal) (6 4ke 5 o H (sl Al
.Schwarz s Akaike @b o aainy Pl 4 5

!

k .
CS = Ln(zj +—Ln (n) . Schwarz s«
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i e'e\ 2k X
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LB o2l dad 8 Al A 23 gaill SLAA (e prans ol i 028 (ady Lagh
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psall Hhd S LA Lgale (ki 5 Y 3l 2a1:8-8 Jlia

¢ P ddiag af cald iled ol a i 20kl 23 saill Hlal Jal e 0 9 gigadll pads 1
r ) Jsanll e deans Schwartz s Akaike 4 sdise Jil cld 3 gail) jliss

P Akaike Schwartz
0 2,756 2,835
1 2,721 2,826
2 2,665 2,798
3 2,618 2,778
4 2,627 2,815
5 2,652 2,869
6 2,666 2,911
7 2,697 2,971
8 2,692 2,995

EVIEWS gl _n (0 g oAl adll o3a
DA zisalll 3 sa g A Al 1

AY, = —1,612254Y,_,+ 0,486232A(Y (—1))+ 0,486232A(Y (—2))— 0,040427 A(Y (—3))+11,89213+ 0,477965¢
(~6,244430) (2,3878834) (1,432544) (~0,384618) (6,618980)  (6,254803)

DAY Al jlaal

H,:¢—1<0

4 gusall dalll 345 & %5 4 giae st die Dickey-Fuller 4 4 sl dagdll
(A aall (i i 13 Hy Ji 130 AL gasall Al (3 5886,24430 dillasll el
el Jalae & gina Lid|

Ho:b:O
H,:b#0

4 guaall dagll 279 & %5 4y see sl e Dickey-Fuller 3 4l el
Hy  Jiss 13 A paaall 4adl) (3585 6,254803 4alkall dadlly
bl ) g LA

H, :c#0
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Lsunall dadll 3118 %5 4sie i e Dickey-Fuller 4 asasall dagll
Hi  Jads 13 A gaaall dadll (3588 6,618980 4dllaall dagally
Jsfs Y aall by e WY ¢ TS ¢ 55 e (o dualadl (8 dagiill 038 YA (4

el Jalas
S deasi § =¢+ bt PN 1 B K POV V- G AR Y

y, =7,363792 + 0,295779¢
L Godl b e Lede Jiasi YD 3 jstusal) ALl

psall Jld S lia) Lo Badai 5 X 3 _siall 3aL; 9-8 JUia

¢ P addlisg a8 ld zilad coluny a5t a0kl 23 gaill LAl dal e 1 9 gigalll pads -2
Jsall e Juass Schwartz s Akaike 4 éise Jil @ld 3 gaill s 5 ddlide

: &1-“‘
P Akaike Schwarz
0 2,911 2,989
1 2,940 3,046
2 2,945 3,077
3 2,954 3,114
4 2,951 3,139
5 2,981 3,197
6 3,007 3,252
7 2,989 3,262
8 3,015 3,319

agle Ulians gall gl ) sld (S0 73 s 4 58 35l O 58 235 2 Al 1)

tO9um — oenld LA -5-8
ouilad ae s A0l gl cUd) G Jali ) aga s Alla 8 5LaaY) 1 alasia) S5
s S gisa B Eg,6])# 6] oadY) il

gy (Sl ol ghaall i pliily 18 (Son zdgad i 4 jlaa¥) 1 Jiay
A Al Y Gl o Cua o lh (S LA Aleatusal) Ailany)
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1 . Lef
Ci==Y" . elp_s,j=0,...ped-1cswde §2 =%
‘j n&s=j+1vtHt s+ ’ p ¢ o n—-K

a=Co+2%k, (1-L)G < G = [(n—k)/n]s?
La(n) 7 ied

s A 5 odled (S dsan B sanl el Ay g8 Be o Ailaall sl
Ll Hslé S LAl sapp JLial ol dudlaie sl

Sane PP iilias) ad Y, Alulull duill : 10-8 Jla

L=3: 3 zisill

Al Al lad)

Hy:¢—1=0
H :¢—-1<0

Lguaal dadll 345 2 %5 A5 s5iue 2 Dickey-Fuller 4 4saaall dagll
IV 53l (= I3 Hy J 1)) A gaadd) el (3565 PP=10.92098 Ailladll daglly
ol Blaae PP Elias) af X, Aol Gucilly 1118 Jlia
L=3: 3 zisaill

DAY Al jlaal

H, :¢—1<0

Lsunall dailll 345 & %5 disine 5w 2ie Dickey-Fuller 2 dsaad) el
(a5l i 13 Hy o Jais 130 A saaal) Al (10 BIPP=1.969549 dalladll daglly
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(x Aad (o JBI Jlaia) (anbl aisil Jgsa 1 1 Galall

X 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09

0 0,5000000 | 0,5039894 | 0,5079783 | 0,5119665 | 0,5159534 0,5199388 0,5239222 | 0,5279032 | 0,5318814 | 0,5358564
0,1 | 05398278 | 05437953 | 055477584 | 05517168 | 0,5556700 0,5596177 0,5635595 | 0,5674949 | 0,5714237 | 0,5753454
02 | 05792597 | 05831662 | 055870644 | 0,5909541 | 0,5948349 0,5987063 0,6025681 | 0,6064199 | 0,6102612 | 0,6140919
03 | 06179114 | 06217195 | 06255158 | 0,6293000 | 0,6330717 0,6368307 0,6405764 | 0,6443088 | 0,6480273 | 0,6517317
04 | 06554217 | 06590970 | 06627573 | 0,6664022 | 0,6700314 0,6736448 0,6772419 | 0,6808225 | 0,6843863 | 0,6879331
05 | 06914625 | 06949743 | 06984682 | 0,7019440 | 0,7054015 0,7088403 0,7122603 | 0,7156612 | 0,7190427 | 0,7224047
06 | 07257469 | 0,7290691 | 0,7323711 | 0,7356527 | 0,7389137 0,7421539 0,7453731 | 0,7485711 | 0,7517478 | 0,7549029
0,7 | 07580363 | 07611479 | 0,7642375 | 0,7673049 | 0,7703500 0,7733726 0,7763727 | 0,7793501 | 0,7823046 | 0,7852361
0,8 | 07881446 | 0,7910299 | 0,7938919 | 0,7967306 | 0,7995458 0,8023375 0,8051055 | 0,8078498 | 0,8105703 | 0,8132671
09 | 08159399 | 0,8185887 | 0,8212136 | 0,8238145 | 0,8263912 0,8289439 08314724 | 0,8339768 | 0,8364569 | 0,8389129

1 0,8413447 | 0,8437524 | 0,8461358 | 0,8484950 | 0,8508300 0,8531409 0,8554277 | 0,8576903 | 0,8599289 | 0,8621434
1,1 | 08643339 | 0,8665005 | 0,8686431 | 0,8707619 | 0,8728568 0,8749281 0,8769756 | 0,8789995 | 0,8809999 | 0,8829768
1,2 | 08849303 | 0,8868606 | 0,8887676 | 0,8906514 | 0,8925123 0,8943502 0,8961653 | 0,8979577 | 0,8997274 | 0,9014747
1,3 | 09031995 | 0,9049021 | 0,9065825 | 0,9082409 | 0,9098773 0,9114920 0,9130850 | 0,9146565 | 0,9162067 | 0,9177356
14 | 09192433 | 09207302 | 09221962 | 09236415 | 09250663 0,9264707 0,9278550 | 0,9292191 | 0,9305634 | 0,9318879
15 | 09331928 | 09344783 | 09357445 | 0,9369916 | 0,9382198 0,9394292 0,9406201 | 0,9417924 | 0,9429466 | 0,9440826
16 | 09452007 | 09463011 | 09473839 | 0,9484493 | 09494974 0,9505285 0,9515428 | 0,9525403 | 0,9535213 | 0,9544860
1,7 | 09554345 | 09563671 | 09572838 | 0,9581849 | 0,9590705 0,9599408 0,9607961 | 0,9616364 | 0,9624620 | 0,9632730
1,8 | 09640697 | 09648521 | 0,9656205 | 0,9663750 | 0,9671159 0,9678432 0,9685572 | 0,9692581 | 0,9699460 | 0,9706210
1,9 | 09712834 | 09719334 | 09725711 | 0,9731966 | 0,9738102 0,9744119 0,9750021 | 0,9755808 | 0,9761482 | 0,9767045

2 0,9772499 | 0,9777844 | 09783083 | 0,9788217 | 0,9793248 0,9798178 0,9803007 | 0,9807738 | 0,9812372 | 0,9816911
2,1 | 09821356 | 0,9825708 | 0,9829970 | 0,9834142 | 0,9838226 0,9842224 0,9846137 | 0,9849966 | 0,9853713 | 0,9857379
2,2 | 09860966 | 0,9864474 | 0,9867906 | 0,9871263 | 0,9874545 0,9877755 0,9880894 | 0,9883962 | 0,9886962 | 0,9889893
2,3 | 09892759 | 0,9895559 | 0,9898296 | 0,9900969 | 0,9903581 0,9906133 0,9908625 | 0,9911060 | 0,9913437 | 0,9915758
2,4 | 09918025 | 09920237 | 0,9922397 | 0,9924506 | 0,9926564 0,9928572 0,9930531 | 0,9932443 | 0,9934309 | 0,9936128
2,5 | 09937903 | 09939634 | 09941323 | 0,9942969 | 0,9944574 0,9946139 0,9947664 | 0,9949151 | 0,9950600 | 0,9952012
2,6 | 09953388 | 09954729 | 0,9956035 | 0,9957308 | 0,9958547 0,9959754 0,9960930 | 0,9962074 | 0,9963189 | 0,9964274
2,7 | 09965330 | 0,9966358 | 0,9967359 | 0,9968333 | 0,9969280 0,9970202 0,9971099 | 0,9971972 | 0,9972821 | 0,9973646
28 | 09974449 | 09975229 | 0,9975988 | 0,9976726 | 0,9977443 0,9978140 0,9978818 | 0,9979476 | 0,9980116 | 0,9980738
2,9 | 09981342 | 09981929 | 09982498 | 0,9983052 | 0,9983589 0,9984111 0,9984618 | 0,9985110 | 0,9985588 | 0,9986051

3 0,9986501 | 0,9986938 | 0,9987361 | 0,9987772 | 0,9988171 0,9988558 0,9988933 | 0,9989297 | 0,9989650 | 0,9989992

alall will Jsa
xJ

X 3 3,1 3,2 33 34 3,5 3,6 38 4 45

F(X) | 0,998650 0,999032 0,999313 0,999517 0,999663 0,999767 0999841 | 0999928 | 0,999968 0,999997
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(O =P )T Cid i 2368 J g

12 Gala

P | 0,9000 | 0,8000 0,7000 | 0,6000 | 0,5000 | 0,4000 | 0,3000 | 0,2000 | 0,1000 | 0,0500 | 0,0200 | 0,0100 0,0010
\
1 10,1584 | 0,3249 0,5095 | 0,7265 | 1,0000 | 1,3764 | 1,9626 | 3,0777 | 6,3138 | 12,7062 | 31,8205 | 63,6567 | 636,6192
2 |0,1421 | 0,2887 0,4447 10,6172 | 0,8165 | 1,0607 | 1,3862 | 1,8856 | 2,9200 | 4,3027 | 6,9646 | 9,9248 | 31,5991
3 |0,1366 | 0,2767 0,4242 |0,5844 | 0,7649 | 0,9785 | 1,2498 | 1,6377 | 2,3534 | 3,1824 | 4,5407 | 5,8409 | 12,9240
4 10,1338 | 0,2707 0,4142 | 0,5686 | 0,7407 | 0,9410 | 1,1896 | 1,5332 | 2,1318 | 2,7764 | 3,7469 | 4,6041 8,6103
5 |0,1322 | 0,2672 0,4082 | 0,5594 | 0,7267 | 0,9195 | 1,1558 | 1,4759 | 2,0150 | 2,5706 | 3,3649 | 4,0321 6,8688
6 [0,1311 | 0,2648 0,4043 | 0,5534 | 0,7176 | 0,9057 | 1,1342 | 1,4398 | 1,9432 | 2,4469 | 3,1427 | 3,7074 5,9588
7 10,1303 | 0,2632 0,4015 | 0,5491 | 0,7111 | 0,8960 | 1,1192 | 1,4149 | 1,8946 | 2,3646 | 2,9980 | 3,4995 5,4079
8 |0,1297 | 0,2619 0,3995 | 0,5459 | 0,7064 | 0,8889 | 1,1081 | 1,3968 | 1,8595 | 2,3060 | 2,8965 | 3,3554 5,0413
9 |0,1293 | 0,2610 0,3979 |0,5435| 0,7027 | 0,8834 | 1,0997 | 1,3830 | 1,8331 | 2,2622 | 2,8214 | 3,2498 4,7809
10 | 0,1289 | 0,2602 0,3966 | 0,5415| 0,6998 | 0,8791 | 1,0931 | 1,3722 | 1,8125 | 2,2281 | 2,7638 | 3,1693 4,5869
11 10,1286 | 0,2596 0,3956 | 0,5399 | 0,6974 | 0,8755 | 1,0877 | 1,3634 | 1,7959 | 2,2010 | 2,7181 | 3,1058 4,4370
12 10,1283 | 0,2590 0,3947 |0,5386 | 0,6955 | 0,8726 | 1,0832 | 1,3562 | 1,7823 | 2,1788 | 2,6810 | 3,0545 4,3178
13 10,1281 | 0,2586 0,3940 | 0,5375| 0,6938 | 0,8702 | 1,0795 | 1,3502 | 1,7709 | 2,1604 | 2,6503 | 3,0123 4,2208
14 10,1280 | 0,2582 0,3933 | 0,5366 | 0,6924 | 0,8681 | 1,0763 | 1,3450 | 1,7613 | 2,1448 | 2,6245 | 2,9768 4,1405
15 10,1278 | 0,2579 0,3928 | 0,5357 | 0,6912 | 0,8662 | 1,0735 | 1,3406 | 1,7531 | 2,1314 | 2,6025 | 2,9467 4,0728
16 | 0,1277 | 0,2576 0,3923 | 0,5350 | 0,6901 | 0,8647 | 1,0711 | 1,3368 | 1,7459 | 2,1199 | 2,5835 | 2,9208 4,0150
17 10,1276 | 0,2573 0,3919 | 0,5344 | 0,6892 | 0,8633 | 1,0690 | 1,3334 | 1,7396 | 2,1098 | 2,5669 | 2,8982 3,9651
18 | 0,1274 | 0,2571 0,3915 | 0,5338 | 0,6884 | 0,8620 | 1,0672 | 1,3304 | 1,7341 | 2,1009 | 2,5524 | 2,8784 3,9216
19 | 0,1274 | 0,2569 0,3912 | 0,5333 | 0,6876 | 0,8610 | 1,0655 | 1,3277 | 1,7291 | 2,0930 | 2,5395 | 2,8609 3,8834
20 | 0,1273 | 0,2567 0,3909 | 0,5329 | 0,6870 | 0,8600 | 1,0640 | 1,3253 | 1,7247 | 2,0860 | 2,5280 | 2,8453 3,8495
21 | 0,1272 | 0,2566 0,3906 | 0,5325| 0,6864 | 0,8591 | 1,0627 | 1,3232 | 1,7207 | 2,0796 | 2,5176 | 2,8314 3,8193
22 | 0,1271 | 0,2564 0,3904 |0,5321| 0,6858 | 0,8583 | 1,0614 | 1,3212 | 1,7171 | 2,0739 | 2,5083 | 2,8188 3,7921
23 |1 0,1271 | 0,2563 0,3902 | 0,5317 | 0,6853 | 0,8575 | 1,0603 | 1,3195 | 1,7139 | 2,0687 | 2,4999 | 2,8073 3,7676
24 10,1270 | 0,2562 0,3900 | 0,5314 | 0,6848 | 0,8569 | 1,0593 | 1,3178 | 1,7109 | 2,0639 | 2,4922 | 2,7969 3,7454
25 | 0,1269 | 0,2561 0,3898 | 0,5312 | 0,6844 | 0,8562 | 1,0584 | 1,3163 | 1,7081 | 2,0595 | 2,4851 | 2,7874 3,7251
26 | 0,1269 | 0,2560 0,3896 | 0,5309 | 0,6840 | 0,8557 | 1,0575| 1,3150 | 1,7056 | 2,0555 | 2,4786 | 2,7787 3,7066
27 | 0,1268 | 0,2559 0,3894 | 0,5306 | 0,6837 | 0,8551 | 1,0567 | 1,3137 | 1,7033 | 2,0518 | 2,4727 | 2,7707 3,6896
28 | 0,1268 | 0,2558 0,3893 | 0,5304 | 0,6834 | 0,8546 | 1,0560 | 1,3125 | 1,7011 | 2,0484 | 2,4671 | 2,7633 3,6739
29 | 0,1268 | 0,2557 0,3892 | 0,5302 | 0,6830 | 0,8542 | 1,0553 | 1,3114 | 1,6991 | 2,0452 | 2,4620 | 2,7564 3,6594
30 | 0,1267 | 0,2556 0,3890 | 0,5300 | 0,6828 | 0,8538 | 1,0547 | 1,3104 | 1,6973 | 2,0423 | 2,4573 | 2,7500 3,6460
40 | 0,1265 | 0,2550 0,3881 | 0,5286 | 0,6807 | 0,8507 | 1,0500 | 1,3031 | 1,6839 | 2,0211 | 2,4233 | 2,7045 3,5510
80 | 0,1261 | 0,2542 0,3867 | 0,5265 | 0,6776 | 0,8461 | 1,0432 | 1,2922 | 1,6641 | 1,9901 | 2,3739 | 2,6387 3,4163
120 | 0,1259 | 0,2539 0,3862 | 0,5258 | 0,6765 | 0,8446 | 1,0409 | 1,2886 | 1,6577 | 1,9799 | 2,3578 | 2,6174 3,3735
o | 0,1257 | 0,2533 0,3853 | 0,5244 | 0,6745 | 0,8416 | 1,0364 | 1,2816 | 1,6449 | 1,9600 | 2,3263 | 2,5758 3,2905
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A S e s 3 Gala

0,99 0,975 0,95 0,9 0,1 0,05 0,025 0,01 0,001
1 0,0002 0,0010 0,0039 0,0158 2,7055 3,8415 5,0239 6,6349 10,8276
2 0,0201 0,0506 0,1026 0,2107 4,6052 5,9915 7,3778 9,2103 13,8155
3 0,1148 0,2158 0,3518 0,5844 6,2514 7,8147 9,3484 11,3449 16,2662
4 0,2971 0,4844 0,7107 1,0636 7,7794 9,4877 11,1433 13,2767 18,4668
5 0,5543 0,8312 1,1455 1,6103 9,2364 11,0705 12,8325 15,0863 20,5150
6 0,8721 1,2373 1,6354 2,2041 10,6446 12,5916 14,4494 16,8119 22,4577
7 1,2390 1,6899 2,1673 2,8331 12,0170 14,0671 16,0128 18,4753 24,3219
8 1,6465 2,1797 2,7326 3,4895 13,3616 15,5073 17,5345 20,0902 26,1245
9 2,0879 2,7004 3,3251 4,1682 14,6837 16,9190 19,0228 21,6660 27,8772
10 2,5582 3,2470 3,9403 4,8652 15,9872 18,3070 20,4832 23,2093 29,5883
11 3,0535 3,8157 4,5748 5,5778 17,2750 19,6751 21,9200 24,7250 31,2641
12 3,5706 4,4038 5,2260 6,3038 18,5493 21,0261 23,3367 26,2170 32,9095
13 4,1069 5,0088 5,8919 7,0415 19,8119 22,3620 24,7356 27,6882 34,5282
14 4,6604 5,6287 6,5706 7,7895 21,0641 23,6848 26,1189 29,1412 36,1233
15 5,2293 6,2621 7,2609 8,5468 22,3071 24,9958 27,4884 30,5779 37,6973
16 5,8122 6,9077 7,9616 9,3122 23,5418 26,2962 28,8454 31,9999 39,2524
17 6,4078 7,5642 8,6718 10,0852 24,7690 27,5871 30,1910 33,4087 40,7902
18 7,0149 8,2307 9,3905 10,8649 25,9894 28,8693 31,5264 34,8053 42,3124
19 7,6327 8,9065 10,1170 11,6509 27,2036 30,1435 32,8523 36,1909 43,8202
20 8,2604 9,5908 10,8508 12,4426 28,4120 31,4104 34,1696 37,5662 45,3147
21 8,8972 10,2829 11,5913 13,2396 29,6151 32,6706 35,4789 38,9322 46,7970
22 9,5425 10,9823 12,3380 14,0415 30,8133 33,9244 36,7807 40,2894 48,2679
23 10,1957 11,6886 13,0905 14,8480 32,0069 35,1725 38,0756 41,6384 49,7282
24 10,8564 12,4012 13,8484 15,6587 33,1962 36,4150 39,3641 42,9798 51,1786
25 11,5240 13,1197 14,6114 16,4734 34,3816 37,6525 40,6465 44,3141 52,6197
26 12,1981 13,8439 15,3792 17,2919 35,5632 38,8851 41,9232 45,6417 54,0520
27 12,8785 14,5734 16,1514 18,1139 36,7412 40,1133 43,1945 46,9629 55,4760
28 13,5647 15,3079 16,9279 18,9392 37,9159 41,3371 44,4608 48,2782 56,8923
29 14,2565 16,0471 17,7084 19,7677 39,0875 42,5570 45,7223 49,5879 58,3012
30 14,9535 16,7908 18,4927 20,5992 40,2560 43,7730 46,9792 50,8922 59,7031
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Vi= 1 Vi= 2 Vi= 3 Vi= 4 Vi= 5
P 0,05 0,01 0,05 0,01 0,05 0,01 0,05 0,01 0,05 0,01
v2
1 161,45 | 4052,18 199,50 4999,50 215,71 5403,35 224,58 5624,58 230,16 5763,65
2 18,51 98,50 19,00 99,00 19,16 99,17 19,25 99,25 19,30 99,30
3 10,13 34,12 9,55 30,82 9,28 29,46 9,12 28,71 9,01 28,24
4 7,71 21,20 6,94 18,00 6,59 16,69 6,39 15,98 6,26 15,52
5 6,61 16,26 5,79 13,27 5,41 12,06 5,19 11,39 5,05 10,97
6 5,99 13,75 5,14 10,92 4,76 9,78 4,53 9,15 4,39 8,75
7 5,59 12,25 4,74 9,55 4,35 8,45 4,12 7,85 3,97 7,46
8 5,32 11,26 4,46 8,65 4,07 7,59 3,84 7,01 3,69 6,63
9 5,12 10,56 4,26 8,02 3,86 6,99 3,63 6,42 3,48 6,06
10 4,96 10,04 4,10 7,56 3,71 6,55 3,48 5,99 3,33 5,64
11 4,84 9,65 3,98 7,21 3,59 6,22 3,36 5,67 3,20 5,32
12 4,75 9,33 3,89 6,93 3,49 5,95 3,26 5,41 3,11 5,06
13 4,67 9,07 3,81 6,70 3,41 5,74 3,18 5,21 3,03 4,86
14 4,60 8,86 3,74 6,51 3,34 5,56 3,11 5,04 2,96 4,69
15 4,54 8,68 3,68 6,36 3,29 5,42 3,06 4,89 2,90 4,56
16 4,49 8,53 3,63 6,23 3,24 5,29 3,01 4,77 2,85 4,44
17 4,45 8,40 3,59 6,11 3,20 5,18 2,96 4,67 2,81 4,34
18 4,41 8,29 3,55 6,01 3,16 5,09 2,93 4,58 2,77 4,25
19 4,38 8,18 3,52 5,93 3,13 5,01 2,90 4,50 2,74 4,17
20 4,35 8,10 3,49 5,85 3,10 4,94 2,87 4,43 2,71 4,10
21 4,32 8,02 3,47 5,78 3,07 4,87 2,84 4,37 2,68 4,04
22 4,30 7,95 3,44 5,72 3,05 4,82 2,82 4,31 2,66 3,99
23 4,28 7,88 3,42 5,66 3,03 4,76 2,80 4,26 2,64 3,94
24 4,26 7,82 3,40 5,61 3,01 4,72 2,78 4,22 2,62 3,90
25 4,24 7,77 3,39 5,57 2,99 4,68 2,76 4,18 2,60 3,85
26 4,23 7,72 3,37 5,53 2,98 4,64 2,74 4,14 2,59 3,82
27 4,21 7,68 3,35 5,49 2,96 4,60 2,73 4,11 2,57 3,78
28 4,20 7,64 3,34 5,45 2,95 4,57 2,71 4,07 2,56 3,75
29 4,18 7,60 3,33 5,42 2,93 4,54 2,70 4,04 2,55 3,73
30 4,17 7,56 3,32 5,39 2,92 4,51 2,69 4,02 2,53 3,70
40 4,08 7,31 3,23 5,18 2,84 4,31 2,61 3,83 2,45 3,51
80 3,96 6,96 3,11 4,88 2,72 4,04 2,49 3,56 2,33 3,26
120 3,92 6,85 3,07 4,79 2,68 3,95 2,45 3,48 2,29 3,17
o 3,84 6,63 3,00 4,61 2,60 3,78 2,37 3,32 2,21 3,02
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Vli= 6 Vi= 8 Vi= 12 Vi= 24 Vi= o
P 0,05 0,01 0,05 0,01 0,05 0,01 0,05 0,01 0,05 0,01
v2
1 233,99 | 5858,99 238,88 5981,07 243,91 6106,32 249,05 6234,63 254,31 6365,86
2 19,33 99,33 19,37 99,37 19,41 99,42 19,45 99,46 19,50 99,50
3 8,94 27,91 8,85 27,49 8,74 27,05 8,64 26,60 8,53 26,13
4 6,16 15,21 6,04 14,80 5,91 14,37 5,77 13,93 5,63 13,46
5 4,95 10,67 4,82 10,29 4,68 9,89 4,53 9,47 4,36 9,02
6 4,28 8,47 4,15 8,10 4,00 7,72 3,84 7,31 3,67 6,88
7 3,87 7,19 3,73 6,84 3,57 6,47 3,41 6,07 3,23 5,65
8 3,58 6,37 3,44 6,03 3,28 5,67 3,12 5,28 2,93 4,86
9 3,37 5,80 3,23 5,47 3,07 5,11 2,90 4,73 2,71 4,31
10 3,22 5,39 3,07 5,06 2,91 4,71 2,74 4,33 2,54 3,91
11 3,09 5,07 2,95 4,74 2,79 4,40 2,61 4,02 2,40 3,60
12 3,00 4,82 2,85 4,50 2,69 4,16 2,51 3,78 2,30 3,36
13 2,92 4,62 2,77 4,30 2,60 3,96 2,42 3,59 2,21 3,17
14 2,85 4,46 2,70 4,14 2,53 3,80 2,35 3,43 2,13 3,00
15 2,79 4,32 2,64 4,00 2,48 3,67 2,29 3,29 2,07 2,87
16 2,74 4,20 2,59 3,89 2,42 3,55 2,24 3,18 2,01 2,75
17 2,70 4,10 2,55 3,79 2,38 3,46 2,19 3,08 1,96 2,65
18 2,66 4,01 2,51 3,71 2,34 3,37 2,15 3,00 1,92 2,57
19 2,63 3,94 2,48 3,63 2,31 3,30 2,11 2,92 1,88 2,49
20 2,60 3,87 2,45 3,56 2,28 3,23 2,08 2,86 1,84 2,42
21 2,57 3,81 2,42 3,51 2,25 3,17 2,05 2,80 1,81 2,36
22 2,55 3,76 2,40 3,45 2,23 3,12 2,03 2,75 1,78 2,31
23 2,53 3,71 2,37 3,41 2,20 3,07 2,01 2,70 1,76 2,26
24 2,51 3,67 2,36 3,36 2,18 3,03 1,98 2,66 1,73 2,21
25 2,49 3,63 2,34 3,32 2,16 2,99 1,96 2,62 1,71 2,17
26 2,47 3,59 2,32 3,29 2,15 2,96 1,95 2,58 1,69 2,13
27 2,46 3,56 2,31 3,26 2,13 2,93 1,93 2,55 1,67 2,10
28 2,45 3,53 2,29 3,23 2,12 2,90 1,91 2,52 1,65 2,06
29 2,43 3,50 2,28 3,20 2,10 2,87 1,90 2,49 1,64 2,03
30 2,42 3,47 2,27 3,17 2,09 2,84 1,89 2,47 1,62 2,01
40 2,34 3,29 2,18 2,99 2,00 2,66 1,79 2,29 1,51 1,80
80 2,21 3,04 2,06 2,74 1,88 2,42 1,65 2,03 1,32 1,49
120 2,18 2,96 2,02 2,66 1,83 2,34 1,61 1,95 1,25 1,38
=] 2,10 2,80 1,94 2,51 1,75 2,18 1,52 1,79 1,01 1,01
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k=1 k= k= k= k=
n d1 d2 d1 d2 d1 d2 dl d2 d1 d2
15 1,08 1,36 0,95 1,54 0,82 1,75 0,69 1,97 0,56 2,21
16 1,10 1,37 0,98 1,54 0,86 1,73 0,74 1,93 0,62 2,15
17 1,13 1,38 1,02 1,54 0,90 1,71 0,78 1,90 0,67 2,10
18 1,16 1,39 1,05 1,53 0,93 1,69 0,82 1,87 0,71 2,06
19 1,18 1,40 1,08 1,53 0,97 1,68 0,86 1,85 0,75 2,02
20 1,20 1,41 1,10 1,54 1,00 1,68 0,90 1,83 0,79 1,99
21 1,22 1,42 1,13 1,54 1,03 1,67 0,93 1,81 0,83 1,96
22 1,24 1,43 1,15 1,54 1,05 1,66 0,96 1,80 0,86 1,94
23 1,26 1,44 1,17 1,54 1,08 1,66 0,99 1,79 0,90 1,92
24 1,27 1,45 1,19 1,55 1,10 1,66 1,01 1,78 0,93 1,90
25 1,29 1,45 1,21 1,55 1,12 1,65 1,04 1,77 0,95 1,89
26 1,30 1,46 1,22 1,55 1,14 1,65 1,06 1,76 0,98 1,88
27 1,32 1,47 1,24 1,56 1,16 1,65 1,08 1,76 1,01 1,86
28 1,33 1,48 1,26 1,56 1,18 1,65 1,10 1,75 1,03 1,85
29 1,34 1,48 1,27 1,56 1,20 1,65 1,12 1,74 1,05 1,84
30 1,35 1,49 1,28 1,57 1,21 1,65 1,14 1,74 1,07 1,83
31 1,36 1,50 1,30 1,57 1,23 1,65 1,16 1,74 1,09 1,83
32 1,37 1,50 1,31 1,57 1,24 1,65 1,18 1,73 1,11 1,82
33 1,38 1,51 1,32 1,58 1,26 1,65 1,19 1,73 1,13 1,81
34 1,39 1,51 1,33 1,58 1,27 1,65 1,21 1,73 1,15 1,81
35 1,40 1,52 1,34 1,58 1,28 1,65 1,22 1,73 1,16 1,80
36 1,41 1,52 1,35 1,59 1,29 1,65 1,24 1,73 1,18 1,80
37 1,42 1,53 1,36 1,59 1,31 1,66 1,25 1,72 1,19 1,80
38 1,43 1,54 1,37 1,59 1,32 1,66 1,26 1,72 1,21 1,79
39 1,43 1,54 1,38 1,60 1,33 1,66 1,27 1,72 1,22 1,79
40 1,44 1,54 1,39 1,60 1,34 1,66 1,29 1,72 1,23 1,79
45 1,48 1,57 1,43 1,62 1,38 1,67 1,34 1,72 1,29 1,78
50 1,50 1,59 1,46 1,63 1,42 1,67 1,38 1,72 1,34 1,77
55 1,53 1,60 1,49 1,64 1,45 1,68 1,41 1,72 1,38 1,77
60 1,55 1,62 1,51 1,65 1,48 1,69 1,44 1,73 1,41 1,77
65 1,57 1,63 1,54 1,66 1,50 1,70 1,47 1,73 1,44 1,77
70 1,58 1,64 1,55 1,67 1,52 1,70 1,49 1,74 1,46 1,77
75 1,60 1,65 1,57 1,68 1,54 1,71 1,51 1,74 1,49 1,77
80 1,61 1,66 1,59 1,69 1,56 1,72 1,53 1,74 1,51 1,77
85 1,62 1,67 1,60 1,70 1,57 1,72 1,55 1,75 1,52 1,77
90 1,63 1,68 1,61 1,70 1,59 1,73 1,57 1,75 1,54 1,78
95 1,64 1,69 1,62 1,71 1,60 1,73 1,58 1,75 1,56 1,78
100 1,65 1,69 1,63 1,72 1,61 1,74 1,59 1,76 1,57 1,78
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Gl (50 5 ale oladl 01 (1) Z sl
Culll dsa 5w ale oladl 52 1(2) Zasedl)

i) 5 ale olatl £(3) sl

tp, &IOS BEATN

CYlaaaY)

n 0,01 0,025 0,05 0,1 0,9 0,95 0,975 0,99
25 -2,66 2,26 -1,95 -1,60 0,92 1,33 1,70 2,16
50 2,62 2,25 -1,95 -1,61 0,91 131 1,66 2,08
100 -2,60 -2,40 -1,95 -1,61 0,90 1,29 1,64 2,03
250 -2,58 2,23 -1,95 -1,62 0,89 1,28 1,63 2,01 (Dg2sad
500 -2,58 2,23 -1,95 -1,62 0,89 1,28 1,62 2,00

-2,58 2,23 -1,95 -1,62 0,89 1,28 1,62 2,00
25 3,75 3,33 -3,00 2,63 -037 | 0,00 0,34 0,72
50 -3,58 3,22 -2,93 2,6 0,40 | -0,03 0,29 0,66
100 3,51 3,17 -2,89 2,58 042 | -0,05 0,26 0,63
250 -3,46 3,14 -2,88 -2,57 -042 | -0,06 024 0,62 (2)g2 s
500 3,44 3,13 2,87 -2,57 -043 | -0,07 024 0,61

3,43 3,12 -2,86 2,57 044 | -0,07 0,23 0,60
25 -4,38 -3,95 -3,60 3,24 -1,14 | -0,80 -0,50 -0,15
50 -4,15 -3,80 -3,50 3,18 1,19 | -087 -0,58 -0,24
100 -4,04 3,73 3,45 3,15 1,22 [ -0,90 -0,62 -0,28 (B)z2sal
250 -3,99 -3,69 -3,43 -3,13 1,23 | -0,92 -0,64 -0,31
500 -3,98 -3,68 -3,42 3,13 1,24 | -0,93 -0,65 -0,32

3,96 -3,66 3,41 3,12 1,25 | 0,94 -0,66 -0,33

ty ¢ te &S Js
(@) g2 B) g2
Ol Jales
C e C e b

n 1% 5% 10% 1% 5% 10% 1% 5% 10%
100 3,22 2,54 2,17 3,78 3,11 2,73 3,53 2,79 2,38
250 3,19 2,53 2,16 3,74 3,09 2,73 3,49 2,79 2,38
500 3,18 2,52 2,16 3,72 3,08 2,72 3,48 2,78 2,38

3,18 2,52 2,16 3,71 3,08 2,72 3,46 2,78 2,38
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