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Juall Gl ) ey g 3aa 1) e la ) Jame (mddy 365 o085 S5l Al 5 ,5SY) 45, Hhall Lay
OS) s piie ot g (oA sl pmndas Jlewd ) 5 Ky Jlall Gl oy (211 ZLisy) sl dpalisyl
e 3l Ol Gl ¢ JU) Gl ) e e 5 ()l Rl i ) ¢ gl e sas s JS) ClelaSY) iy
i) iy A Jlall Ll ) (A afiine S Lais ¢ geinall Jlall Gl ) (8 Ylaa) salioss il (10 S,
sl sl e JSE G il aS) 5 5 Jlall Gl sl
ky = s,f(K,) — (n+ 68 + g)k,
ko= saf(K,) — (n+ 6+ g)k,
P=0(ka)f(Ky) +(m+35+9)p
Lim e 0 (ko) , 1M 0 0 (k) f (k) — 0
Lexic(n+8+g) (12.2) alrall U8 (e dame Jlall Gl 5 (gaall il 5 Jame Gl Ll (a5
Sl A 5) ) gas mdgaill 138 K00
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Aligh P J dmidio dad ge L Al Al () <5 LalaBY) dpaiill I oY) Als yall 6 aily (a8
Loaal & 5Tl 3 Sl Al pall 028 8 SLaiBY) ey Lain ¢ K €K Jal (0 P7>0 s Ky Alald 5 i
Do LS @b o pai g il Bas gl Clelad) Jara saly SLa®BY) Laind ¢ dpapall Cilaa gl (3 galy
k - 0,p/p > -(m+6+g),s P/P=p/p+n+g) > —m

sl @Y L « k= K JaY p' /p=0 5 p'/p=- (N+g) Fie KT daja 2l (any <l
K<KT Y P /P<0 Ol wisia 0 i any g lady) Jans

Glay Lt SOIOW 25 (8 ¢ Yloa) (mbdiy o8 Y 5l alay il ¢ saty Slai8¥) A dngis
pilld &gl mdas e Alla b laaaldl (8 33 ol GG e ) uall Gl G BS)
Gmplall Cilas I 8 gl ¢ ol (e sas 5 JS A 408 Ly el S (e (midy of (S )
O sie (6 sue a0 Y A8 ) e el oda ¢ SLaBY) 8 <l jaial) A Auil) (a3 paions
Y laial Lad 5 3 gaill A0S 53 U ye 1)) ia Ay Gl o 5T Solow zasad 8 sl cali g
oY) diday 8 daabuaS iing gqd ¢ il 5 S
) &glilt Ramey — Cass— Koopmansgisd. 2. 3. 2.2

Faa ¥ Gl caall et u) 3803 C(t) ol il AS Sl 8 ande il 2wl o)
LY 83 pnia 552l e ddiall A3 el sda A U(C(L),  P(1) s P(t) sl
o slil) aaa 8 Ll Ao g duailiiie 440400 J sla e [ime—, U (C,P)=0g!
i 5N =g =0 eala Al el o S s @l Gl 4l (i s Ml 3l
: SIS Alalad) 5 55 5 il & gl (5 sase lgiosal

o0

max | e Pt U(c) —dt 15.2
{C(t)}.[ © ( :
0

j ooe_R(t)c (t)dt = K(0) + f e RO w (Ddt (16.2)

Y Ja) Gl das 1K (0) s

! . Anastasios X epapadeas , op.cit, p: 8 —11.
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t
T o) B Adiall saoldll At Jiad (7)) Sus R(E) = j r(t)dr
T

s Al Jal e saaae elgin) A8 jha o3 ¢ Al (mddal) Jalad) RO |31
UCP d UCC

P S P]' == 17.2
C n [r P U, n U, ( )
i) b £ (k)= Aule Jay o) LS ad¥) anll Baiat ¢ el dudlid) Jha b

Agapal) Claa gl 8 Gl ppaiall S of s ) AUl die e

cC 1

¢_ 1 [f'(k) 4 er P] 18.2
C n r=re U, (18.2)

K =f(k)—C—98k (19.2)
i) sai Jane 3335 O Lashill B3y ol O Sl ax 5 Ugp0 ol a5 (18.2) Alalaall 0
o sl 1y jilie ye oS I Ve Ugp<0 LS 13 bty G s UGl Jane s B ¢

Al Al A5 laladall s 55 s HaT dga (e 5 ¢ Gl g DY) e A gt dadial)

H=U(P)+ qf® — c — k) + 1 (6f (k) — mP) (20.2)
G Aliadll 4 55 puall Ja g 1) ¢ gl o) 5 AGISS iy (1)>0 ¢ (20.2) Al B
Uc(c, P) =q (21.2)
4 =(p+8—f (K)qg—20f () (22.2)
A= (p + m)A — Ur(c,P) (23.2)
IS LY Al (e hani (22.2) e q A5V danin 5 0 il (21.2) 3l
% - % [Fao(1+ UC?C,P)) —p—0+ l(]JP 7| (24.2)

Of i A dlil] 5 T Lol ) A1 e oy (il ) (13.2) 5(23.2)¢ (19.2) Atslad) e
G (l) ALl (sl A5l g et (gAY LB G (e Jay 58 5 Up = 0
bl Al G el dalle) CiiSa a pos iy (8 ol shailld ¢ clapy ) ooy

D IR e e ¢l S

E= 1P (14 ) = p—3] (25.2)

Uc(c,P)

& (18.2) Aaaall Ui ,18 13) Laal 5 prswany Fynsdliil) (3 gl At 5 Lo atind M) Jal (o DAY
B sSs 5 st a3 55 L 5 Sl el 5 3m l ld lIN 3 5K 5 ¢ (25,2) Al
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i3 Al O il i Ramey s 8 138 5 ¢ dpudlill b 4ie e laial Ll gY) 8
. Al
s AU J<aN e Al gl (il i aad

(26.2)

e laia¥) i ¥ pulad Cail il () moal ¢ Il Goshll Jsha Ao jaie Gl priall JS Eua
OA (t)3n) 5 5o g0 =lill Bl ) sy S slill S) 5 (e

maxw = f(k)— (r + &k — t[6f (k)] (27.2)
OEPAE
fag =1+ 2O _ s
WO=1+gen="*

1 Ay i i yiy G gl g il il gisal M aaine () J s ) 43S0y oo laia ) ladlls
DB e Jay AK gisei. 3.3.2.2
CuiSE O Sy 5 ea A ke AEIN el g Sl by A0S0 2 Lay) Al (AK g3 se
Al Jsall e
y = Ak
d)ﬁd\dw\
o> S (5 sl GSay A >0
AUl Alall Bads &6l oS5 iy
P=0k-mP, 6>0 (28.2)
Al JSall e i o oSy e laia ) lahal) A1S5
min] e PtU(c,P)dt
{c®} ),

s.t.k=AK —c—a— 6k
(AU dane  JE gaill (33 pla Jsda Ao @AWY g0l Jaza

! . Anastasios X epapadeas , op.cit , p: 16 — 20.
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g=%[A(1+3—i)—p—6+%P] (29.2)
Z3 satd Al i) Al o5 U =0 5 A = Osing Qlamend) o o slil) 2y al13) a3) &)yl &) gy (Say
Al Al (udt (A gy il g Jlall Gl 5 I e IS O (ind A>p S J Ay AK
B e SE il G al i) Al G s ¢ y=1/n (A-p-8) el gl e

alal 4ally (1995, Michel & Rotillon) J sl )y yedai ¢ glowall 8 )l &l A 2
Gl il 8¢ U< 0 sl @l s oyt il daiiall A0 o Ugp = 04 suaie dndie
(Up>0 oS 13 Jadd gaiy ) (Sar ¥ (bl gad Jana 5 (C* k%P *)

JLall Gl a5 i 1) (g e shill cilizandas WIAT 13) (Sian dmall sl 8 el daal siall saill
reelaiaY) hladl 258 5 arad &

k= Aky — ¢ — 8k
P:eky—\llka—mp

k = ky + ka
Juall Gl 1 dlall Gl ) e O s 3 sl e s (1997 b, Xepapadeas) sl pudi 4
2o ) (e Ban g IS e Ll (addy (sl) gl (anddl (anddlil) Jlawd ) 5 gilill LY il
aall Buiad ACE 0 gl ¢ Jlall Gl ) e ) (A4 jra o) JASI JLall Gl 8Bl Jie Jle
D lan gl Ay e Sy aaey ¢ U JKAN 325 e laa) ola Il il
ki = ki k; (I /%) ,j =y,
P=0(K,, Ka, Ky)f(Ky, Ky) — mP
fO Ky Ky)=c =1y~ I
OV Iy s 1y e sl (e sl (miaas Jla gl s il L) Jlewsl Sy K, 5 Ky s
Juall al (8300 Fia Jliy ey 33a o) g lad) Jana 0 (K, Ky Ky) 5 IS (A Jlaiin) e
G ol (oandds 5y e Jladl 13) By ol Sy sl aS) 5 (s adlall sailld ¢ ilaggasll S
[0 olad a5l ¢ Lad) Jana (i
oha (A Ainll e i (midy Ol oS 55 i (1996, Mohtadi) AK g sail s Al 4l 50 8
: SIS 28y Jaladal) A1 A
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min | e P'U(c,E)dt,Ugx >0
{c(t)}jo (c,E)dt, Ug

s.t.k=AE)K — ¢,Ex (k) <0
Laseda O3S O oS Lielaial) U (5 giunalld crlisy) e i) dpe gil) 536 Jia A(E) Sus
z3sail alall SULYI (adi d Ald) cilile Y1 5 Al Ay ) Lle s cilhlad) (e de gana
ol maads s g AK
(1996 , Gradus & Smulders) ¢ 4sull Aulaa¥) ZlaY) Yaea Sl Jiles z3gei
Lpfialgll A Jana (i s aliiY) Jame (B Ll 2313 ) Gl 5 Gl addd lé e
Gaob e ade Jpand) (S B Lo Jie 5 ¢ (A saill Jans g lis)) ) gam of ey il
Bl e Al Aol aveai LS8 (2000, Rubio & Aznar )¢ Adlall cilbleY) 5 4y )
Ok e s Sl (a5 Al Lo il (e Lubagl Ayl Jaee il ¢ AK ziseil Jiles
Gl il 1Y gaill Jana o @i ) (S Sl (midds e clileY) 5 2y e dy jual)
AlSa) Alla @l o yiay (2001,Reis) Lel il aub Loy dalle &gl (andas (e ZLEY) Jaas
salll 05K o Sy e salll W5 el Qa1 13a (S 1Y) 4 Cua Gl ) 5 A L)
' Kuznets (#aia . 4. 3.2.2
+ (1995, Grossman & K rueger) ) K uznets il 4 i) ()
Giad o satiue EKC (A dasliall (ulad JSG5 ¢l — Jaall 283 4 el Guns)
C gl g pa Adals JS (A g hil) (g BN () (i il i il el 3l Aualipall ALY
Al o ledY) Aly ade jea
Z=v(k,a)
St 8 mdas Jidd g e dua
Aaiial) Ay 5 Lol s s sl padl) 5 IS gaill dga g Y (i e laiaY) Jabdd) 415

e

Max{c(t)}f e Pt[U(c) —D(2)dt] /D > 0,b >0 (30.2)
0

! . Anastasios X epapadess, op.cit, p: 30 — 32.
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s.t.k=f(k)—c—a—=6k
gl Aad (38 5 SIS gaill LY A F(K) Cus
H =U()—-Dw(k,a))+q(f(k) —c—a— k)
sl ¥ llall Ja g y5 J
Uc(c) =q (31.2)
Dv,(x,a) = q (32.2)
C JAS paill Ja¥l (8 S5l (mitnl Rl (5 sinsall e 55 0 0502 (32.2) 5 (3L.2) s
s oA Salipall alail) Al Jilull Jra 5 el (3l Led (31.2) ey 5 K
a=adlk a)
: 3 (C k) sbad A la@y) ) glas

C 1], l’)UK(k,c”x(K,a))
RO ne o 0 B
k= fk) —c—al(ck)- 8k (34.2)

S ¢ eday s (8 -2) (iniall Jilaa 4l )85 dpala ddaiill o3gd Gl (o, k) i i iy
1 IS 4 jea PIR skl — Jaall 283 Lyl Aall cidae | eo=g(K) dambastf ! AN 238k

PIR = {(Z,y): Z = v(ka (¢ (k),k)),y = f (K} (35.2)
(C* k*) @l Gk Anl) Kuznets Aaia b il duald 1 (8- 2) a ) Jsill

C A C=0

M

P
Source: Anastasios X epapadesas, op.cit.
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e (S a3 ) Sy 3 A AN (1993, Mulligan & Salai-Martin) J & )b cas
- Al A lialanl) Aslaal) e Jiani (34.2) o (33.2) a5 ¢ A1l 3Y) i

1. D, (k,a(é (kK),k

fk) —¢k —ac k,k)- ok
Cldle Lo Laiad U Gl e Sl Qi 3l Clll - Jad e Jiai (35.2) Aabaal
Bl iyl e (355 o i ¥ s - A v a3 A8 i) e dusliaY)
Otls Qe 50 AIAY) 030 B i ¢ Calida 723 a (e Bl g gl — (2 A8 Allall o3
¢ IS Blaaa S ASaalinn ¢ A Aanla’ Sllia

p—dc)

O

(36.2)

C 1.,
c=-f@-p -4 (37.2)

k= f k) — c -6k
A slana sl — Jaall dBe
PIRy= {(Zy): Z =v(k0),y = f(k)} (38.2)
$ LY alhad Apudliil) Cilsus pall ¢ T g la) Ay iy Al Aagbeil n

r?(%xf(k)—(r—&k—a—rv(ic,a)

i
f k) =1+6+10(K Q) (39.2)
1 =1V,(K, Q) (40.2)

5 a3 ypeall a1 (8 Gadal) a5 (40.2) Jasin 5 (37.2) < (39.2) Jind
LAU&SZ\A‘)&A JMY\:\_}SMQJ ca=a (K,‘[)

c 1., ~
=1 [f(k) —TUK(k,a(K,T)) —p — 6]
k= f(k)— c-alt)— 6k
8 e ¢ il — Jaall ABde
PIRg={(Zy): Z = v(k&1),y = f(k)} (41.2)
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Dol e IS5 5 jlise g ledY) Ay i CilS 13) (41.2) Aaladl
_ D (k,k,@(2(x)K)))
- Ue(6(0))
(2001 ,Andreoni & Levinson) J g EKC JSil sl (S il (a gady Al dais
Jras sa DY) C Euas Robinson-Crusoe J ¢Sbw Javus #3 541l (2002, Levinson),&
D IS A8 pre dniall 5 ¢ )

U= c-7
A jaa S AN
Z=c — chat

»

JUETEN
&gl madl) e Y s ¢ Bol
oaddill dea
Dl gl a8 S Y =c+
S Aipne ALY (38ad UG
maxc- Z,Z=c¢ — cPa’
ca

s.t.c=c+ a
A jaa gl — J2) A8

B
Zi) = oy ~ leon] Tao]

s

UNELN

LT
B+ B+

Aal &l Jasl A8de e B 4L > 1 da¥ laiw ¢ el Jlasily Jad Jia &l Jaall d8de
LU sl K

2l Jas Jaw gia (8 ANAS Al 33 sall (6 g Cal Al Al Kuznets dabes ol 44 jlay
2 IS A g a5 A all il

1:B+<d;‘>( y) =

! - Anastasios X epapadess, op.cit, p: 37 — 41.
bl ¢ ahaall 5 alall ¢ e el ¢l SLa®Y) ¢ Al de gy dea) R 3 ¢ o)l o 2ol i - 2
. 491: = « 2005¢
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log(Z) = alog(N) + Blog(Y/N) + log(Z/Y) + 6log(e) (42.2)
aoe ol Jia: log : dus
S psanill ;7
O e N
Sl bilie a,p,8
Al gad Al jal i5eS Jaall (e 3l st Jas ie 1 Y/N
o deadiisall Lis 5 3Gl daday o (o2 Jaall (e Bas 5 JSI ) ) gl 48U 2 7/N
Al dleall
A 8 pail) Jama gl 3 yall Janl o gle A gl Jama Ao aaday SIS gaill Jars oS 1304
Lo WS iSE JAall (e Bas g JST Al sadl)
Z Y/N Z/Y N
Z-YNTZNTN

Jual sall oLy a8 (g0l Jaad) T gie ) 33l 8 3l 3y ol (o Aalaall 028 8 JaaDl L
L e s 2l
‘) Kuznets (Aaie

O A8l e gy ggd ¢ i sSan o) glia U Cia ABle (i ym Sl Kuznets sisia O
ospally Z Sl ) eadill e JS 5 Y/N aldl Lo ey ) sail) A jad 35S (53 8l Jaall o 5ia
Lo ) i€l dmday A dasi jall 5 Z/Y Jaadlsas 5 JS1 il ) saadll A8GS 5 Z/N 4l Al
sy KUZNELS (sinie (4 &l b apieall (ge (531 Al sl (8 ¢ AaliiY) dlaal) (6 Aansiind
slall 5 Caplaill ol pell 8 agine ) (e ST JA0 5 Jaall G y8 8 ST cpae) ) Gl (Y Ao sy
Ol e Agnazn ) 3 jlagd) g andasill () LaS gl wial wii ()] it W las 5yl Claainnall
Aal s Al Glen sad o gall alaia ¥ ala 3y Capa JAa) i )) LalS (uSaiy 5l paahy aaall 12
S A Glea] Allad 2 58 (3l e 558 Jgall i o ial 80 138) Gueaill 8 A5l Ao 53 ji5e

(A sl e ddexia) ¢ 216 :uacaﬁhéycé)“gje)ﬁ\éﬁéu_\s_l
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(JAL Al jgaxil B3 ) ull Kuznets iada: (9-2) b)) JSidl

/A

— Y/N
Source: Peter Bartelmus , Quantitative Eco-nomics - how sustainable are our economies ,
Springer , 2008 p: 199.
AL Ly ) saill A jad 35S o0l Jaall dan gie o A e S il Alls
Aplagin¥) AU ae e Dy o3 o bl Y] Al 8 ey A Z U ) el 5 YN
Al e ey Al Kuznets —aie of cam ¢ saaaiall 3 ) sall il 30y aadY) aal) 5 23l
e A il Ja ) Al jarie oa Wil s ) 5S35 A1 sl 8 Z 5 YN o
(Je
Lok b sl Jexies (1994, Lopez ) EKC J 4kl GauU 3l 3l i)
O ARl (L8 Ahaie & Tl d e Laia ) dpaal) A4S () satiall a83 13) 43 Canl JNiea g3 e Lale
G Anilatie O L) il 13 ¢ Ol 5 Lia o) <) yailiad e adiat Jaall 5 cililany)
o g ZUEY) 8 3ol 3l (8 die ellgion Lagd 3y 31 4 glose A ) o585 JAall 8 52 3 A
i) (Ao Gy of dum dwilaie je O il il 13 8D 5 ¢ Gl asaly ) Lede iy
O 5 el el Cuinida o e aaiad gaill ¢ ol Alaci) (L6 Minie Jaad) adi yy LIS s,
28 (1995, Selden & Song ) Lel ¢! Aaulial) ) 5 & sl (o LY 8 JHaY) A5 e
e o adl g Jlal) Gl 05 8 5 JaY) Cslil) G A8l U o slial) Kuznets iaie S0
& 51l o) % Al gl 3al 2 % EKC (315 (1996 , Beltratti) ¢ 2 e Janey <l aay
O alide #3gai o)) ¢4y (2001, Jones & Manuelli) oes (4 ¢ 4aandids e slasy)
gl () joda (e JSEH 24T () Sy 5 Al s ) Aubadl ) Gaa Al 5 AUl

(Lﬂﬂ\ﬁhﬁ\#@h&)‘Zlguaca‘)s.lémc;)acw‘)ﬂ\é‘)ﬁcj\ga.\s-l
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DS 55 L5 glac) ) ym 3OS0 (pmdtiall JA) 3 (adl i L 51 iS5 Ll il sieaal
LS Vodia o il 5 Al ¢S5 il ualld Jaall 2y lavie 50
Lol &ighl Stokey gigi . 5.3.2.2

Ay sk Jaag ladall 5 Jdatll 6 e &5l (st Llee (1998, Stokey) dilas b
Ul G ey il sl 58 5« Z » 8 e Craddiul LS Lyl s o Ihlgi Y|
LS Lagiile daxd 5 ¢ Hlafinl) sl @Dl Flidl Y Al gl 5 Flaiaall

Y =FZ7
Al IS e sUane IS gl Al Laiy
B>1 sl E=E)

(1-0 =Z) < _eaiall A jadll e Jaad ¢ Coplil) 28U mddy L@l HLAAY) 138 aS 3y )0
A8 e B LA L g1 G A, OY) Jemasdl e 5 ¢« B>1 JaY @(0) =(1-0) B elid am
o e LY AN (e (K3 98 (0) Liie ) ¢ O bl panias of AUS L) Ll (ulaladdll
2 O Lind gai (yim iy 5 ¢ LB Aagli 0 5<0 gl g & sl Julayy A5EH Jlall o b (e
Cobb-Douglos a5 Wluw axaxll &bl 41 Stokey (i Coaa ¢ G gl Uy oo o 533
¢ SIS Coa gy 3 gl

Y=F(1-0)

F = K*(BL)

K =sy— 6k (43.2)
L=nL

B =gB

E =Fe(8) =F(1—6)F

Ay aad Cua ¢ (43.2) 32AY) Adobaally T2 ) gaaie iy aa ) sl saill A} s
s SIS Clelaiy)

Gg = 0Gg + (1 — o)(g + n) + G0 (44.2)

o A B o sl il i) e (e saa Al V) 5 s 510 058 o s G o S

Cauaill ¢ Llls 055 o ng 5 Gg(0) 58 gl (e bas y JST el sad Jana o e Ju 12

! . Anastasios Xepapadeas , op.cit , p : 42.

88



e sallh ) g A i Jeald

o Ol DS i ¢ i YK callay ) siall sail) @lld JaY 5 Gy oy ¢ saill dgle Jay 38 134
caa Y e 3 5aY) Asladl

Gy=Gr=g+n+ Gl 45.2
y=bg=gTn (1-a)B (45.2)
o s ) el sadll 3y 5k Jsda o le el sl paadl 5o Jledll mlill sai Jaes Gy daa
Lo Jani (44.2) 4 (45.2)
G0 B —1)G,0
Ge=g+n+— ( )Ge (46.2)

A-oB '~ B
Jsb o ek o GleledY) sai Jame ol saill ann 3 Jiag (NQ) mndll 13gd J5Y1 Ja i)
O 0 OLS 138 ¢ (43.2) abaall (e sl 5 10 5 ecali § QLS 1) (AU Do o8l 5 ¢ paill (3 5k
Gaob Jsb o it sas 5 S ghl (madas 3 )il ST s B Sy s 5« G(0) =0
Gl W) G il et Jama (b (andail) ¢ ol 3 e (g 5Se A ) 138 5 ¢ ) siall sl
Sy Al m Ggahy Fosalll Jara ¢ sailll (3 pka Jsa (e 2133y (631 § e lad) padas
Uay 5 ol iy Al 5 ) e 13gd 5 Ge(0) =- B [0 /1(1- 0)]GO (0) 50 sei Jans
(45.2) Aaaal) coun Al =30 ool Ao pu

DS e IS sl mpeail (B8 oill) (e a5 ST gl mibas 8 dgail) ) U () Sl
il | € 5% of (5 somal e a5 Al @l 23l (8 e s lumall 0 5Sall 12a ¢ S
D oSy Lo JB1 Gl Jrad (il G cangy il ladY (61 ¢ (46.2) Ualaal) 4aia 5i e g 5 gl

gtn
~Gew > [1 T la/[(1= a)B]]]

ZUY) S 51 LS ¢ ilaall aeilall AT e bl Al 5 aledl) i) Al Jawiaas ¢ ) sl 138 43550

(47.2)

11
Y=F BEP (48.2)

Cile iy Jo il AU 4 Lay 5% o mg le i) ABES 8 T gagll ol (i (47.2) Aaladllé

b ) saidie i N haa S 6K o ama Y A 1l 138 ) (i (45.2) Aalaall (s

! Qo U (e e (47.2) Aol i Ly s 5 (45.2) sl i ¢ 358 OS1 Ja)
gt+tn

9> ~Gew > [a +(1+a)B

il sail) S gai A8 Jlas Of Sy (49.2) Uabaal) sils 31 sbsasd
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ol -a) (1= 1/p)] > ] (502)

Aol Jlaxtinal) Aleil) abodl Ul o Janl Zatlise Janally i (50.2) aabaall a5 sl Zgal
daabie Jiad el dgall ¢ g (A8 2288 mand AN Jeadl At Gt AN F 823 5 (48.2)
,QELJ\JA3&+g<jLHr1‘1/B cisbuiy\gjjmﬂ\
daxinsi ¢ Gg(0), @, B o (A zlias Al dubuadl a5 Jual sie el dpilly o Jil
1(43.2) dalaal)
6.(0) =2 2
Y B—-1
: (43.2) ot Jlaaind Sy cL.SSLg_'\!\ GJL';S\ O Baay IS Cle bl sad Jars 1 G/Y s

E
_ — — N\B1-
C--0)
G/Y 1—06
p=1- "t || (51.2)

ZlY) b ) el ) daaliss 10

ol (mnsdd AWK gad Jaxa 1 GO

ki) 58 Jeh e &l (ymeds Ja gia ; O

11(45.2) Jie S5 5 B (e paliill (51.2) Aabaall Jlaniad (Say Eam
G, 6

1-al-26
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-1.94 | 0.9820 | -2.94 | 0.6986 | -3.53 | 0.3540 | Prob & Ssal)
-1.61 -4.56 -2.60 | -4.55 -3.19 -4.64 AIC

-4.39 -4.34 -4.38 SC
-2.62 -2.98 -3.61 -3.93 -4.21 -3.62 t 1 (g
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-4.40 -4.47 -4.38 SC
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-1.61 182 -2.60 1.67 -3.19 152 AIC

1.86 1.75 1.64 SC
-2.63 -7.13 -3.61 -7.09 -4.21 -7.01 t 1 —b
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-1.61 -1.10 -2.61 -1.26 -3.20 -1.31 AIC

-1.00 -1.13 -1.13 SC
-2.63 -7.06 -3.64 -6.98 -4.26 -8.05 t 0 —b
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-1.61 1.22 -2.61 1.27 -3.20 1.10 AIC A

1.39 1.48 1.36 SC
-2.62 1.23 -3.60 -2.04 | -4.19 -2.30 t 0 «——=%| LnDNGY
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2.26 0.00896 0.0203 C
-1.20 0.011 -0.013 ECi1
2.28 0.21363 0.60 ALn PIB
-0.73 0.00793 -0.005 ALn DCO2
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0.021 SE
1.32 F- STATISTIC
85.61 Log Likelihood
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GadLall

Zisalll il b el il pitiall by daild : 02 ab ) galal

ANNEE |PIB, DCO, |DFOR, |DMIN, |DNGY,
10°$US |10°SUS |10°$US |10°$US |10°$US

1970 29042 146 0 31 1488
1971 25751 162 0 29 1430
1972 32813 245 0 31 1961
1973 34064 282 0 34 2525
1974 36617 181 0 75 6596
1975 38465 178 0 73 5432
1976 41961 219 0 45 6315
1977 43883 221 2 35 6749
1978 47927 307 7 20 6846
1979 51511 207 10 20 14025
1980 51918 261 15 27 11199
1981 53476 196 19 26 8656
1982 56898 18 22 34 7576
1983 59970 249 23 23 7057
1984 63329 335 25 22 6873
1985 65672 340 27 19 6533
1986 65934 332 29 13 3736
1987 65473 358 37 10 3802
1988 64818 413 50 20 3498
1989 67670 453 59 26 4575
1990 68212 419 83 19 5839
1991 67393 600 109 21 7096
1992 68606 602 121 20 6548
1993 67165 580 110 13 6198
1994 66561 722 123 12 6278
1995 69090 854 158 11 7527
1996 71923 822 141 12 9395
1997 72714 753 135 11 9166
1998 76422 971 128 26 7054
1999 78868 867 128 16 8715
2000 80603 767 104 22 16877
2001 82699 766 107 19 14762
2002 86585 850 106 20 13917
2003 92560 792 99 24 19714
2004 97373 663 92 29 21082
2005 102334 716 83 53 29417
2006 104386 660 77 89 28771
2007 107517 634 76 89 27112
2008 110098 520 70 321 30311
2009 112740 726 85 113 18915
2010 116799 649 78 165 19315
2011 119602 567 71 194 19819

www. data.Worldbank.org/ data Catalog : 2013 s clull (e 3 jabuall dpallall 4pamill il 5 5e Clily 32018 p jal)
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Augmented Dickey-Fuller Juia) <l a1 0348 Gsalal)

(Level) ssiwall (& LN PIB

Null Hypothesis: LPIB has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.439080 0.3549
Test critical values: 1% level -4.219126
5% level -3.533083
10% level -3.198312
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPIB)
Method: Least Squares
Date: 09/28/13 Time: 12:56
Sample (adjusted): 1974 2011
Included observations: 38 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LPIB(-1) -0.118199 0.048460 -2.439080 0.0205
D(LPIB(-1)) 0.399099 0.157960 2.526576 0.0167
D(LPIB(-2)) 0.082038 0.106050 0.773577 0.4449
D(LPIB(-3)) 0.019013 0.084229 0.225736 0.8228
C 1.263336 0.510448 2.474955 0.0188
@TREND(1970) 0.003011 0.001368 2.201372 0.0350
R-squared 0.412740 Mean dependent var 0.033051
Adjusted R-squared 0.320981 S.D. dependent var 0.026795
S.E. of regression 0.022080  Akaike info criterion -4.644354
Sum squared resid 0.015601  Schwarz criterion -4.385788
Log likelihood 94.24272  F-statistic 4.498074
Durbin-Watson stat 2.050664  Prob(F-statistic) 0.003232
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Null Hypothesis: LPIB has a unit root
Exogenous: Constant
Lag Length: 3 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.118279 0.6986
Test critical values: 1% level -3.615588
5% level -2.941145
10% level -2.609066
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPIB)
Method: Least Squares
Date: 09/28/13 Time: 12:57
Sample (adjusted): 1974 2011
Included observations: 38 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LPIB(-1) -0.015504 0.013864  -1.118279 0.2715
D(LPIB(-1)) 0.395509 0.166903 2.369699 0.0238
D(LPIB(-2)) 0.101982 0.111650 0.913413 0.3677
D(LPIB(-3)) -0.001671 0.088446 -0.018890 0.9850
C 0.188447 0.157222 1.198608 0.2392
R-squared 0.323806 Mean dependent var 0.033051
Adjusted R-squared 0.241844  S.D. dependent var 0.026795
S.E. of regression 0.023331  Akaike info criterion -4.555973
Sum squared resid 0.017963  Schwarz criterion -4.340501
Log likelihood 91.56349 F-statistic 3.950649
Durbin-Watson stat 1.948518 Prob(F-statistic) 0.009964
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Null Hypothesis: LPIB has a unit root
Exogenous: None
Lag Length: 3 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.828031 0.9820
Test critical values: 1% level -2.627238
5% level -1.949856
10% level -1.611469
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPIB)
Method: Least Squares
Date: 09/28/13 Time: 12:58
Sample (adjusted): 1974 2011
Included observations: 38 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LPIB(-1) 0.001098 0.000601 1.828031 0.0763
D(LPIB(-1)) 0.407766 0.167655 2.432168 0.0204
D(LPIB(-2)) 0.160888 0.100893 1.594632 0.1200
D(LPIB(-3)) 0.024098 0.086343 0.279099 0.7819
R-squared 0.294368 Mean dependent var 0.033051
Adjusted R-squared 0.232107 S.D. dependent var 0.026795
S.E. of regression 0.023481  Akaike info criterion -4.565991
Sum squared resid 0.018745  Schwarz criterion -4.393613
Log likelihood 90.75382  Durbin-Watson stat 1.957145
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Augmented Dickey-Fuller JLid) cila Aa: 04 a8, (galal)
(1% difference) ¥ GsAl . Ln PIB

Null Hypothesis: D(LPIB) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.620883 0.0409
Test critical values: 1% level -4.211868
5% level -3.529758
10% level -3.196411
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPIB,2)
Method: Least Squares
Date: 09/28/13 Time: 13:00
Sample (adjusted): 1973 2011
Included observations: 39 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LPIB(-1)) -0.547293 0.151149 -3.620883 0.0009
D(LPIB(-1),2) -0.206492 0.082892 -2.491108 0.0176
C 0.019238 0.012565 1.531033 0.1348
@TREND(1970) -0.000127 0.000379 -0.336083 0.7388
R-squared 0.710012 Mean dependent var -0.005606
Adjusted R-squared 0.685156 S.D. dependent var 0.042127
S.E. of regression 0.023638  Akaike info criterion -4.555022
Sum squared resid 0.019556  Schwarz criterion -4.384400
Log likelihood 92.82293  F-statistic 28.56495
Durbin-Watson stat 1.679201 Prob(F-statistic) 0.000000
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Null Hypothesis: D(LPIB) has a unit root

Exogenous: Constant
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.938246 0.0042
Test critical values: 1% level -3.610453
5% level -2.938987
10% level -2.607932
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPIB,2)
Method: Least Squares
Date: 09/28/13 Time: 13:02
Sample (adjusted): 1973 2011
Included observations: 39 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LPIB(-1)) -0.524318 0.133135 -3.938246 0.0004
D(LPIB(-1),2) -0.214586 0.078333 -2.739405 0.0095
C 0.015577 0.006189 2.516778 0.0164
R-squared 0.709077 Mean dependent var -0.005606
Adjusted R-squared 0.692914  S.D. dependent var 0.042127
S.E. of regression 0.023345  Akaike info criterion -4.603082
Sum squared resid 0.019619  Schwarz criterion -4.475116
Log likelihood 92.76010 F-statistic 43.87196
Durbin-Watson stat 1.700765 Prob(F-statistic) 0.000000
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Null Hypothesis: D(LPIB) has a unit root
Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.989224 0.0038
Test critical values: 1% level -2.625606
5% level -1.949609
10% level -1.611593
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LPIB,2)
Method: Least Squares
Date: 09/28/13 Time: 13:02
Sample (adjusted): 1973 2011
Included observations: 39 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LPIB(-1)) -0.257500 0.086143 -2.989224 0.0049
D(LPIB(-1),2) -0.327060 0.068815 -4.752735 0.0000
R-squared 0.657889 Mean dependent var -0.005606
Adjusted R-squared 0.648643 S.D. dependent var 0.042127
S.E. of regression 0.024971  Akaike info criterion -4.492289
Sum squared resid 0.023071  Schwarz criterion -4.406978
Log likelihood 89.59963  Durbin-Watson stat 1.753344
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Augmented Dickey-Fuller Juia) <l 5w 105 a8 Gsalal)
(Level) ssiwall & LN CO2

Null Hypothesis: LDCO2 has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.248617 0.0088
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDCO2)
Method: Least Squares
Date: 09/28/13 Time: 13:06
Sample (adjusted): 1971 2011
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LDCO2(-1) -0.660007 0.155346 -4.248617 0.0001
C 3.399770 0.796242 4.269767 0.0001
@TREND(1970) 0.028029 0.009758 2.872358 0.0066
R-squared 0.323744 Mean dependent var 0.033092
Adjusted R-squared 0.288152 S.D. dependent var 0.593285
S.E. of regression 0.500561  Akaike info criterion 1.524182
Sum squared resid 9.521340 Schwarz criterion 1.649565
Log likelihood -28.24573  F-statistic 9.095884
Durbin-Watson stat 2.021037  Prob(F-statistic) 0.000592
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Null Hypothesis: LDCO2 has a unit root
Exogenous: Constant
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.895319 0.0546
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDCO2)
Method: Least Squares
Date: 09/28/13 Time: 13:07
Sample (adjusted): 1971 2011
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LDCO2(-1) -0.331635 0.114542 -2.895319 0.0062
C 2.020508 0.691683 2.921148 0.0058
R-squared 0.176918 Mean dependent var 0.033092
Adjusted R-squared 0.155813 S.D. dependent var 0.593285
S.E. of regression 0.545108 Akaike info criterion 1.671886
Sum squared resid 11.58858 Schwarz criterion 1.755475
Log likelihood -32.27367  F-statistic 8.382874
Durbin-Watson stat 2.356919  Prob(F-statistic) 0.006176
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Null Hypothesis: LDCO2 has a unit root

Exogenous: None
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.026971 0.6857
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDCO2)
Method: Least Squares
Date: 09/28/13 Time: 13:07
Sample (adjusted): 1971 2011
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LDCO2(-1) 0.000414 0.015368 0.026971 0.9786
R-squared -0.003171 Mean dependent var 0.033092
Adjusted R-squared -0.003171 S.D. dependent var 0.593285
S.E. of regression 0.594225  Akaike info criterion 1.820971
Sum squared resid 14.12414  Schwarz criterion 1.862765
Log likelihood -36.32990 Durbin-Watson stat 2.729865
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Augmented Dickey-Fuller Juia) <y j3a 1 06 a5 (galal)
(1% difference) As¥ Gs Al ALn CO2

Null Hypothesis: D(LDCOZ2) has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.011345 0.0000
Test critical values: 1% level -4.211868
5% level -3.529758
10% level -3.196411
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDCO2,2)
Method: Least Squares
Date: 09/28/13 Time: 13:09
Sample (adjusted): 1973 2011
Included observations: 39 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LDCO2(-1)) -1.839850 0.262410 -7.011345 0.0000
D(LDCO2(-1),2) 0.339180 0.158317 2.142409 0.0392
C 0.109060 0.194288 0.561333 0.5781
@TREND(1970) -0.002535 0.007833 -0.323671 0.7481
R-squared 0.724938 Mean dependent var -0.014070
Adjusted R-squared 0.701361 S.D. dependent var 1.005739
S.E. of regression 0.549615 Akaike info criterion 1.737717
Sum squared resid 10.57268 Schwarz criterion 1.908338
Log likelihood -29.88548  F-statistic 30.74797
Durbin-Watson stat 2.107816 Prob(F-statistic) 0.000000
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Null Hypothesis: D(LDCOZ2) has a unit root
Exogenous: Constant
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.093160 0.0000
Test critical values: 1% level -3.610453
5% level -2.938987
10% level -2.607932
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDCO2,2)
Method: Least Squares
Date: 09/28/13 Time: 13:09
Sample (adjusted): 1973 2011
Included observations: 39 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LDCO2(-1)) -1.834877 0.258683 -7.093160 0.0000
D(LDCO2(-1),2) 0.336801 0.156168 2.156665 0.0378
C 0.053091 0.087474 0.606941 0.5477
R-squared 0.724114 Mean dependent var -0.014070
Adjusted R-squared 0.708787 S.D. dependent var 1.005739
S.E. of regression 0.542738  Akaike info criterion 1.689423
Sum squared resid 10.60432  Schwarz criterion 1.817390
Log likelihood -29.94376  F-statistic 47.24444
Durbin-Watson stat 2.106275 Prob(F-statistic) 0.000000
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Null Hypothesis: D(LDCOZ2) has a unit root
Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.131074 0.0000
Test critical values: 1% level -2.625606
5% level -1.949609
10% level -1.611593
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDCO2,2)
Method: Least Squares
Date: 09/28/13 Time: 13:10
Sample (adjusted): 1973 2011
Included observations: 39 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LDCO2(-1)) -1.817068 0.254810 -7.131074 0.0000
D(LDCO2(-1),2) 0.327598 0.154097 2.125918 0.0402
R-squared 0.721291 Mean dependent var -0.014070
Adjusted R-squared 0.713759 S.D. dependent var 1.005739
S.E. of regression 0.538086  Akaike info criterion 1.648322
Sum squared resid 10.71283  Schwarz criterion 1.733633
Log likelihood -30.14228  Durbin-Watson stat 2.099831
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Augmented Dickey-Fuller Juia) <l 5w 107 a8, Galal)
(Level) ssiwall & LN DFOR

Null Hypothesis: LDFOR has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.148040 0.9048
Test critical values: 1% level -4.262735
5% level -3.552973
10% level -3.209642
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDFOR)
Method: Least Squares
Date: 09/28/13 Time: 13:40
Sample (adjusted): 1979 2011
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LDFOR(-1) -0.045995 0.040064  -1.148040 0.2603
D(LDFOR(-1)) 0.126331 0.109145 1.157461 0.2565
C 0.398333 0.142658 2.792217 0.0092
@TREND(1970) -0.006165 0.003387 -1.819984 0.0791
R-squared 0.516569 Mean dependent var 0.070205
Adjusted R-squared 0.466559 S.D. dependent var 0.162057
S.E. of regression 0.118361  Akaike info criterion -1.316935
Sum squared resid 0.406274  Schwarz criterion -1.135540
Log likelihood 25.72942  F-statistic 10.32930
Durbin-Watson stat 1.826051  Prob(F-statistic) 0.000086
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Null Hypothesis: LDFOR has a unit root

Exogenous: Constant
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.613294 0.1005
Test critical values: 1% level -3.646342
5% level -2.954021
10% level -2.615817
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDFOR)
Method: Least Squares
Date: 09/28/13 Time: 13:41
Sample (adjusted): 1979 2011
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LDFOR(-1) -0.088398 0.033826 -2.613294 0.0139
D(LDFOR(-1)) 0.181152 0.108874 1.663875 0.1066
C 0.411455 0.147865 2.782643 0.0092
R-squared 0.461352 Mean dependent var 0.070205
Adjusted R-squared 0.425442  S.D. dependent var 0.162057
S.E. of regression 0.122838  Akaike info criterion -1.269387
Sum squared resid 0.452678  Schwarz criterion -1.133341
Log likelihood 23.94489  F-statistic 12.84751
Durbin-Watson stat 1.703658 Prob(F-statistic) 0.000093
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Null Hypothesis: LDFOR has a unit root
Exogenous: None
Lag Length: 1 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.773420 0.8758
Test critical values: 1% level -2.636901
5% level -1.951332
10% level -1.610747
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDFOR)
Method: Least Squares
Date: 09/30/13 Time: 18:41
Sample (adjusted): 1979 2011
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LDFOR(-1) 0.004551 0.005885 0.773420 0.4451
D(LDFOR(-1)) 0.387285 0.088038 4.399069 0.0001
R-squared 0.322325 Mean dependent var 0.070205
Adjusted R-squared 0.300465 S.D. dependent var 0.162057
S.E. of regression 0.135541  Akaike info criterion -1.100388
Sum squared resid 0.569515 Schwarz criterion -1.009691
Log likelihood 20.15640 Durbin-Watson stat 1.978346

189




Augmented Dickey-Fuller Juia) <y j3a 1 08 ad ) (galal)
(1% difference) JSs¥ @A & Ln DFOR

Null Hypothesis: D(LDFOR) has a unit root

Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -8.054280 0.0000
Test critical values: 1% level -4.262735
5% level -3.552973
10% level -3.209642
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDFOR,2)
Method: Least Squares
Date: 09/28/13 Time: 13:48
Sample (adjusted): 1979 2011
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LDFOR(-1)) -0.831057 0.103182 -8.054280 0.0000
C 0.262116 0.079622 3.292005 0.0026
@TREND(1970) -0.008427 0.002770 -3.041706 0.0049
R-squared 0.703007 Mean dependent var -0.040812
Adjusted R-squared 0.683208 S.D. dependent var 0.211404
S.E. of regression 0.118987  Akaike info criterion -1.333095
Sum squared resid 0.424738  Schwarz criterion -1.197049
Log likelihood 24.99607 F-statistic 35.50630
Durbin-Watson stat 1.926427  Prob(F-statistic) 0.000000
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Null Hypothesis: D(LDFOR) has a unit root
Exogenous: Constant
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -6.984027 0.0000
Test critical values: 1% level -3.646342
5% level -2.954021
10% level -2.615817
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDFOR,2)
Method: Least Squares
Date: 09/28/13 Time: 13:50
Sample (adjusted): 1979 2011
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LDFOR(-1)) -0.636708 0.091166 -6.984027 0.0000
C 0.029874 0.025410 1.175663 0.2487
R-squared 0.611415 Mean dependent var -0.040812
Adjusted R-squared 0.598880 S.D. dependent var 0.211404
S.E. of regression 0.133891  Akaike info criterion -1.124897
Sum squared resid 0.555727  Schwarz criterion -1.034200
Log likelihood 20.56080 F-statistic 48.77664
Durbin-Watson stat 1.948623  Prob(F-statistic) 0.000000
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Null Hypothesis: D(LDFOR) has a unit root
Exogenous: None
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -7.061516 0.0000
Test critical values: 1% level -2.636901
5% level -1.951332
10% level -1.610747
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDFOR,2)
Method: Least Squares
Date: 09/28/13 Time: 13:51
Sample (adjusted): 1979 2011
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LDFOR(-1)) -0.594017 0.084120 -7.061516 0.0000
R-squared 0.594089 Mean dependent var -0.040812
Adjusted R-squared 0.594089 S.D. dependent var 0.211404
S.E. of regression 0.134688  Akaike info criterion -1.141882
Sum squared resid 0.580505  Schwarz criterion -1.096533
Log likelihood 19.84105 Durbin-Watson stat 1.990917
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Augmented Dickey-Fuller Juia) <l 5w 109 a8 Gsalal)
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Null Hypothesis: LDMIN has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.238601 0.8888
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDMIN)
Method: Least Squares
Date: 09/28/13 Time: 13:56
Sample (adjusted): 1971 2011
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LDMIN(-1) -0.111037 0.089647 -1.238601 0.2231
C 0.237120 0.304404 0.778964 0.4408
@TREND(1970) 0.008580 0.005725 1.498777 0.1422
R-squared 0.075210 Mean dependent var 0.044729
Adjusted R-squared 0.026537 S.D. dependent var 0.427840
S.E. of regression 0.422125  Akaike info criterion 1.183327
Sum squared resid 6.771217  Schwarz criterion 1.308711
Log likelihood -21.25821  F-statistic 1.545212
Durbin-Watson stat 2.373901  Prob(F-statistic) 0.226369
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Null Hypothesis: LDMIN has a unit root
Exogenous: Constant
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.904408 0.7769
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDMIN)
Method: Least Squares
Date: 09/28/13 Time: 13:58
Sample (adjusted): 1971 2011
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LDMIN(-1) -0.080158 0.088630 -0.904408 0.3713
C 0.313696 0.304843 1.029040 0.3098
R-squared 0.020542 Mean dependent var 0.044729
Adjusted R-squared -0.004572  S.D. dependent var 0.427840
S.E. of regression 0.428817  Akaike info criterion 1.191979
Sum squared resid 7.171490  Schwarz criterion 1.275568
Log likelihood -22.43558  F-statistic 0.817954
Durbin-Watson stat 2.313240 Prob(F-statistic) 0.371332
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Null Hypothesis: LDMIN has a unit root

Exogenous: None
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 0.452553 0.8077
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDMIN)
Method: Least Squares
Date: 09/28/13 Time: 13:58
Sample (adjusted): 1971 2011
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LDMIN(-1) 0.008818 0.019485 0.452553 0.6533
R-squared -0.006052 Mean dependent var 0.044729
Adjusted R-squared -0.006052 S.D. dependent var 0.427840
S.E. of regression 0.429133  Akaike info criterion 1.169989
Sum squared resid 7.366210  Schwarz criterion 1.211783
Log likelihood -22.98477  Durbin-Watson stat 2.462670
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Null Hypothesis: D(LDMIN) has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 3 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.762646 0.0025
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(LDMIN,2)
Method: Least Squares
Date: 09/28/13 Time: 14:02
Sample (adjusted): 1975 2011
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LDMIN(-1)) -1.796801 0.377269 -4.762646 0.0000
D(LDMIN(-1),2) 0.469636 0.323500 1.451732 0.1566
D(LDMIN(-2),2) 0.481535 0.263479 1.827602 0.0772
D(LDMIN(-3),2) 0.392093 0.190474 2.058516 0.0480
C -0.381673 0.163218 -2.338429 0.0260
@TREND(1970) 0.019039 0.006843 2.782198 0.0091
R-squared 0.730012 Mean dependent var -0.017006
Adjusted R-squared 0.686465 S.D. dependent var 0.696503
S.E. of regression 0.390001  Akaike info criterion 1.102060
Sum squared resid 4,715129  Schwarz criterion 1.363290
Log likelihood -14.38810  F-statistic 16.76395
Durbin-Watson stat 2.389483  Prob(F-statistic) 0.000000
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Null Hypothesis: D(LDMIN) has a unit root
Exogenous: Constant
Lag Length: 3 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.556817 0.0118
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(LDMIN,2)
Method: Least Squares
Date: 09/28/13 Time: 14:05
Sample (adjusted): 1975 2011
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LDMIN(-1)) -1.302473 0.366191 -3.5656817 0.0012
D(LDMIN(-1),2) 0.076686 0.320230 0.239471 0.8123
D(LDMIN(-2),2) 0.210448 0.269353 0.781310 0.4404
D(LDMIN(-3),2) 0.285514 0.205295 1.390753 0.1739
C 0.033903 0.072391 0.468335 0.6427
R-squared 0.662596 Mean dependent var -0.017006
Adjusted R-squared 0.620421 S.D. dependent var 0.696503
S.E. of regression 0.429116 Akaike info criterion 1.270907
Sum squared resid 5.892485  Schwarz criterion 1.488599
Log likelihood -18.51179  F-statistic 15.71046
Durbin-Watson stat 2.072432  Prob(F-statistic) 0.000000

197




Null Hypothesis: D(LDMIN) has a unit root
Exogenous: None
Lag Length: 3 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.581072 0.0007
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(LDMIN,2)
Method: Least Squares
Date: 09/28/13 Time: 14:06
Sample (adjusted): 1975 2011
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LDMIN(-1)) -1.265831 0.353478 -3.5681072 0.0011
D(LDMIN(-1),2) 0.047236 0.310259 0.152248 0.8799
D(LDMIN(-2),2) 0.190409 0.262768 0.724626 0.4738
D(LDMIN(-3),2) 0.279126 0.202404 1.379058 0.1772
R-squared 0.660284 Mean dependent var -0.017006
Adjusted R-squared 0.629400 S.D. dependent var 0.696503
S.E. of regression 0.424010 Akaike info criterion 1.223684
Sum squared resid 5.932874  Schwarz criterion 1.397837
Log likelihood -18.63816  Durbin-Watson stat 2.072567
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Null Hypothesis: LDNGY has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.308136 0.4203
Test critical values: 1% level -4.198503
5% level -3.523623
10% level -3.192902
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDNGY)
Method: Least Squares
Date: 09/28/13 Time: 14:11
Sample (adjusted): 1971 2011
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LDNGY(-1) -0.214134 0.092773 -2.308136 0.0265
C 1.823195 0.740147 2.463286 0.0184
@TREND(1970) 0.007871 0.005936 1.326051 0.1927
R-squared 0.136995 Mean dependent var 0.063151
Adjusted R-squared 0.091573 S.D. dependent var 0.286170
S.E. of regression 0.272753  Akaike info criterion 0.309856
Sum squared resid 2.826980 Schwarz criterion 0.435239
Log likelihood -3.352039  F-statistic 3.016087
Durbin-Watson stat 1.879740 Prob(F-statistic) 0.060849
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Null Hypothesis: LDNGY has a unit root
Exogenous: Constant
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -2.047495 0.2663
Test critical values: 1% level -3.600987
5% level -2.935001
10% level -2.605836
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDNGY)
Method: Least Squares
Date: 09/28/13 Time: 14:13
Sample (adjusted): 1971 2011
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LDNGY(-1) -0.116320 0.056811 -2.047495 0.0474
C 1.109020 0.512611 2.163472 0.0367
R-squared 0.097060 Mean dependent var 0.063151
Adjusted R-squared 0.073908 S.D. dependent var 0.286170
S.E. of regression 0.275392  Akaike info criterion 0.306310
Sum squared resid 2.957796  Schwarz criterion 0.389899
Log likelihood -4.279362  F-statistic 4.192237
Durbin-Watson stat 1.978782  Prob(F-statistic) 0.047387
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Null Hypothesis: LDNGY has a unit root
Exogenous: None
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.235759 0.9423
Test critical values: 1% level -2.622585
5% level -1.949097
10% level -1.611824
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(LDNGY)
Method: Least Squares
Date: 09/28/13 Time: 14:14
Sample (adjusted): 1971 2011
Included observations: 41 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
LDNGY(-1) 0.006155 0.004981 1.235759 0.2238
R-squared -0.011307 Mean dependent var 0.063151
Adjusted R-squared -0.011307 S.D. dependent var 0.286170
S.E. of regression 0.287784  Akaike info criterion 0.370872
Sum squared resid 3.312778  Schwarz criterion 0.412667
Log likelihood -6.602886  Durbin-Watson stat 1.995697
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Null Hypothesis: D(LDNGY) has a unit root

Exogenous: Constant, Linear Trend

Lag Length: 3 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.735528 0.0322
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(LDNGY,?2)
Method: Least Squares
Date: 09/28/13 Time: 14:19
Sample (adjusted): 1975 2011
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LDNGY(-1)) -1.193417 0.319477 -3.735528 0.0008
D(LDNGY(-1),2) 0.125810 0.274280 0.458691 0.6497
D(LDNGY(-2),2) 0.047842 0.223870 0.213705 0.8322
D(LDNGY(-3),2) 0.061261 0.157085 0.389990 0.6992
C 0.017010 0.112238 0.151551 0.8805
@TREND(1970) 0.001083 0.004224 0.256482 0.7993
R-squared 0.616986 Mean dependent var -0.025257
Adjusted R-squared 0.555210 S.D. dependent var 0.405390
S.E. of regression 0.270365 Akaike info criterion 0.369306
Sum squared resid 2.266014  Schwarz criterion 0.630536
Log likelihood -0.832160 F-statistic 9.987414
Durbin-Watson stat 1.816307 Prob(F-statistic) 0.000009
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Null Hypothesis: D(LDNGY) has a unit root
Exogenous: Constant
Lag Length: 3 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.885410 0.0050
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(LDNGY,2)
Method: Least Squares
Date: 09/28/13 Time: 14:21
Sample (adjusted): 1975 2011
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LDNGY(-1)) -1.206749 0.310585 -3.885410 0.0005
D(LDNGY(-1),2) 0.135518 0.267660 0.506307 0.6161
D(LDNGY(-2),2) 0.053025 0.219677 0.241377 0.8108
D(LDNGY(-3),2) 0.063606 0.154512 0.411659 0.6833
C 0.042821 0.048965 0.874533 0.3883
R-squared 0.616174 Mean dependent var -0.025257
Adjusted R-squared 0.568195 S.D. dependent var 0.405390
S.E. of regression 0.266389  Akaike info criterion 0.317372
Sum squared resid 2.270823  Schwarz criterion 0.535063
Log likelihood -0.871376  F-statistic 12.84276
Durbin-Watson stat 1.803643 Prob(F-statistic) 0.000002
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Null Hypothesis: D(LDNGY) has a unit root

Exogenous: None
Lag Length: 3 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.914125 0.0003
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(LDNGY,2)
Method: Least Squares
Date: 09/28/13 Time: 14:22
Sample (adjusted): 1975 2011
Included observations: 37 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
D(LDNGY(-1)) -1.086791 0.277659 -3.914125 0.0004
D(LDNGY(-1),2) 0.039210 0.243085 0.161301 0.8728
D(LDNGY(-2),2) -0.017870 0.203443 -0.087840 0.9305
D(LDNGY(-3),2) 0.028762 0.148754 0.193352 0.8479
R-squared 0.607000 Mean dependent var -0.025257
Adjusted R-squared 0.571273 S.D. dependent var 0.405390
S.E. of regression 0.265438  Akaike info criterion 0.286937
Sum squared resid 2.325096  Schwarz criterion 0.461090
Log likelihood -1.308330 Durbin-Watson stat 1.835536
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Date: 09/28/13 Time: 15:43
Sample (adjusted): 1980 2011
Included observations: 32 after adjustments
Trend assumption: Linear deterministic trend
Series: LPIB LDCO2 LDFOR LDMIN LDNGY
Lags interval (in first differences): 1 to 2

Hypothesized Trace 5 Percent 1 Percent
No. of CE(s) Eigenvalue Statistic Critical Value Critical Value
None ** 0.644337 88.11866 68.52 76.07
At most 1 ** 0.524594 55.03798 47.21 54.46
At most 2 * 0.393138 31.24324 29.68 35.65
At most 3 0.321472 15.26069 15.41 20.04
At most 4 0.085216 2.850139 3.76 6.65
Trace test indicates 3 cointegrating equation(s) at the 5% level
Trace test indicates 2 cointegrating equation(s) at the 1% level
*(**) denotes rejection of the hypothesis at the 5%(1%) level
Hypothesized Max-Eigen 5 Percent 1 Percent
No. of CE(s) Eigenvalue Statistic Critical Value  Critical Value
None 0.644337 33.08068 33.46 38.77
At most 1 0.524594 23.79474 27.07 32.24
At most 2 0.393138 15.98255 20.97 25.52
At most 3 0.321472 12.41055 14.07 18.63
At most 4 0.085216 2.850139 3.76 6.65

Unrestricted Cointegrating Coefficients (normalized by b'*S11*b=l):

Max-eigenvalue test indicates no cointegration at both 5% and 1% levels
*(**) denotes rejection of the hypothesis at the 5%(1%) level

LPIB
2.877783
8.385582
7.507873
16.11298

-0.502338

LDCO2
-2.247971
-1.951359

2.004919
-3.709396
-1.216221

LDFOR
2.715997
1.823022

-2.046260
-1.110067
0.642918

LDMIN
0.600100
-2.983553
-0.388715
-3.148741
-2.068293

LDNGY
-1.984105
2.592156
-3.185927
0.544719
1.336962

Unrestricted Adjustment Coefficients (alpha):
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D(LPIB) -0.004604 0.003799 -0.007261 0.000165 0.003181
D(LDCO2) 0.351553 -0.085303 -0.006932 0.136169 0.002172
D(LDFOR) -0.018987 -0.059022 0.022492 0.021704 0.008637
D(LDMIN) -0.141474 0.218748 0.018683 0.090848 -0.002656
D(LDNGY) 0.046745 0.082027 0.057738 -0.023738 0.035378

1 Cointegrating Equation(s): Log likelihood 102.8725
Normalized cointegrating coefficients (standard error in parentheses)
LPIB LDCO2 LDFOR LDMIN LDNGY

1.000000 -0.781147 0.943781 0.208529 -0.689456

(0.23642) (0.23275) (0.17331) (0.27619)
Adjustment coefficients (standard error in parentheses)
D(LPIB) -0.013250
(0.01100)
D(LDCO2) 1.011693
(0.24073)
D(LDFOR) -0.054641
(0.06583)
D(LDMIN) -0.407132
(0.23104)
D(LDNGY) 0.134523
(0.12700)
2 Cointegrating Equation(s): Log likelihood 114.7699
Normalized cointegrating coefficients (standard error in parentheses)
LPIB LDCO2 LDFOR LDMIN LDNGY
1.000000 0.000000 -0.090804 -0.595238 0.732817
(0.11859) (0.11968) (0.17575)
0.000000 1.000000 -1.324444 -1.028958 1.820750
(0.31225) (0.31511) (0.46275)

Adjustment coefficients (standard error in parentheses)

D(LPIB) 0.018610 0.002936
(0.03304) (0.01109)

D(LDCO?2) 0.296382 -0.623825
(0.72207) (0.24245)

D(LDFOR) -0.549573 0.157856
(0.16566) (0.05562)

D(LDMIN) 1.427195 -0.108826
(0.56440) (0.18951)

D(LDNGY) 0.822366 -0.265146
(0.35586) (0.11949)

3 Cointegrating Equation(s): Log likelihood 122.7612
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Normalized cointegrating coefficients (standard error in parentheses)

LPIB LDCO2 LDFOR LDMIN LDNGY
1.000000 0.000000 0.000000 -0.163109 -0.135086
(0.06115) (0.08935)
0.000000 1.000000 0.000000 5.273972 -10.83826
(1.43776) (2.10079)
0.000000 0.000000 1.000000 4.758925 -9.557982
(1.27669) (1.86544)
Adjustment coefficients (standard error in parentheses)
D(LPIB) -0.035903 -0.011621 0.009279
(0.03897) (0.01204) (0.01294)
D(LDCO?2) 0.244334 -0.637724 0.813494
(0.94603) (0.29226) (0.31419)
D(LDFOR) -0.380705 0.202951 -0.205192
(0.20908) (0.06459) (0.06944)
D(LDMIN) 1.567467 -0.071367 -0.023692
(0.73800) (0.22799) (0.24510)
D(LDNGY) 1.255853 -0.149386 0.158350
(0.44154) (0.13640) (0.14664)
4 Cointegrating Equation(s): Log likelihood 128.9665
Normalized cointegrating coefficients (standard error in parentheses)
LPIB LDCO2 LDFOR LDMIN LDNGY
1.000000 0.000000 0.000000 0.000000 -0.457557
(0.06808)
0.000000 1.000000 0.000000 0.000000 -0.411465
(0.25438)
0.000000 0.000000 1.000000 0.000000 -0.149447
(0.21046)
0.000000 0.000000 0.000000 1.000000 -1.977029
(0.23354)
Adjustment coefficients (standard error in parentheses)
D(LPIB) -0.033248 -0.012232 0.009096 -0.011795
(0.06662) (0.01731) (0.01347) (0.01475)
D(LDCO2) 2.438418 -1.142828 0.662338 0.039406
(1.50025) (0.38982) (0.30322) (0.33203)
D(LDFOR) -0.030996 0.122444 -0.229285 0.087618
(0.34425) (0.08945) (0.06958) (0.07619)
D(LDMIN) 3.031305 -0.408360 -0.124540 -1.030864
(1.19562) (0.31066) (0.24165) (0.26461)
D(LDNGY) 0.873366 -0.061334 0.184701 -0.164379
(0.74758) (0.19425) (0.15110) (0.16545)

207



Uadl) sl cilgatia gl gad gl il 74 a8 5 (3alal)

Vector Error Correction Estimates

Date: 09/29/13 Time: 11:35

Sample (adjusted): 1980 2011

Included observations: 32 after adjustments

Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEql
LPIB(-1) 1.000000
LDCO2(-1) -0.781147
(0.23642)
[-3.30411]
LDFOR(-1) 0.943781
(0.23275)
[ 4.05494]
LDMIN(-1) 0.208529
(0.17331)
[1.20323]
LDNGY(-1) -0.689456
(0.27619)
[-2.49628]
C -4.653883
Error Correction: D(LPIB) D(LDCO2) D(LDFOR) D(LDMIN) D(LDNGY)
CointEql -0.013250 1.011693 -0.054641 -0.407132 0.134523
(0.01100) (0.24073) (0.06583) (0.23104) (0.12700)
[-1.20464] [4.20267] [-0.82998] [-1.76219] [1.05923]
D(LPIB(-1)) 0.603633 4.606688 -2.530343 -1.234687 2.110880
(0.21363) (4.67547) (1.27866) (4.48728) (2.46665)
[ 2.82564] [ 0.98529] [-1.97891] [-0.27515] [ 0.85577]
D(LPIB(-2)) -0.227663 15.15838 0.400347 -1.455371  -1.320201
(0.22784) (4.98645) (1.36371) (4.78574) (2.63072)
[-0.99924] [ 3.03991] [ 0.29357] [-0.30411] [-0.50184]
D(LDCO2(-1)) -0.005804 -0.168026 -0.004150 -0.199621 0.073495
(0.00793) (0.17361) (0.04748) (0.16662) (0.09159)
[-0.73163] [-0.96783] [-0.08740] [-1.19804] [0.80241]
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D(LDCO2(-2)) -0.010811 -0.217649 -0.015595 -0.119826 0.038806

(0.00703) (0.15393) (0.04210) (0.14774) (0.08121)

[-1.53707] [-1.41393] [-0.37044] [-0.81109] [0.47784]

D(LDFOR(-1)) 0.039140 1.171125 0.387134 0.493459 0.223505

(0.03703) (0.81052) (0.22166) (0.77790) (0.42761)

[ 1.05688] [ 1.44490] [1.74649] [0.63435] [0.52268]

D(LDFOR(-2)) -0.052965 -0.377381 0.148200 -0.842033  -0.167455

(0.02643) (0.57839) (0.15818) (0.55511) (0.30515)

[-2.00415] [-0.65246] [ 0.93691] [-1.51687] [-0.54877]

D(LDMIN(-1)) 0.003563 -0.073583 0.081552 -0.369258  -0.072294

(0.01077) (0.23564) (0.06444) (0.22615) (0.12432)

[ 0.33089] [-0.31227] [ 1.26550] [-1.63279] [-0.58154]

D(LDMIN(-2)) -0.009917 -0.520792 -0.006504 0.057681 0.099230

(0.01128) (0.24685) (0.06751) (0.23691) (0.13023)

[-0.87930] [-2.10978] [-0.09634] [0.24347] [0.76196]

D(LDNGY(-1)) -0.012125 0.220742 0.026589 0.463112 0.198403

(0.01733) (0.37939) (0.10376) (0.36412) (0.20016)

[-0.69948] [ 0.58183] [ 0.25626] [1.27185] [0.99123]

D(LDNGY(-2)) 0.007707 0.246036 -0.120709 -0.309554  -0.080709

(0.01738) (0.38048) (0.10405) (0.36516) (0.20073)

[0.44332] [0.64665] [-1.16006] [-0.84771] [-0.40208]

C 0.020302 -0.566862 0.071916 0.236093  -0.012103

(0.00896) (0.19618) (0.05365) (0.18828) (0.10350)

[2.26494] [-2.88952] [1.34044] [1.25393] [-0.11694]

R-squared 0.421729 0.665492 0.556819 0.311138 0.295366

Adj. R-squared 0.103679 0.481513 0.313069 -0.067736  -0.092182

Sum sq. resids 0.009349 4.478270 0.334942 4.125020 1.246456

S.E. equation 0.021621 0.473195 0.129410 0.454149 0.249645

F-statistic 1.325985 3.617213 2.284390 0.821217 0.762140

Log likelihood 84.80517 -13.94205 27.54653 -12.62739 6.520872

Akaike AIC -4.550323 1.621378 -0.971658 1.539212 0.342445

Schwarz SC -4.000672 2.171029 -0.422007 2.088863 0.892096

Mean dependent 0.026324 0.031489 0.061253 0.071004 0.010806

S.D. dependent 0.022837 0.657160 0.156140 0.439507 0.238878
Determinant resid covariance (dof adj.) 1.16E-08
Determinant resid covariance 1.11E-09
Log likelihood 102.8725
Akaike information criterion -2.367034
Schwarz criterion 0.610242
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Null Hypothesis: Z has a unit root
Exogenous: Constant, Linear Trend
Lag Length: O (Fixed)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.286496 0.0008
Test critical values: 1% level -4.262735
5% level -3.552973
10% level -3.209642
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(2Z)
Method: Least Squares
Date: 10/05/13 Time: 10:40
Sample (adjusted): 1979 2011
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Z(-1) -0.748324 0.141554 -5.286496 0.0000
C -0.085559 0.063847 -1.340065 0.1903
@TREND(1970) 0.002775 0.002387 1.162281 0.2543
R-squared 0.491060 Mean dependent var -0.018274
Adjusted R-squared 0.457131 S.D. dependent var 0.177136
S.E. of regression 0.130513 Akaike info criterion -1.148181
Sum squared resid 0.511009 Schwarz criterion -1.012134
Log likelihood 21.94498 F-statistic 14.47303
Durbin-Watson stat 1.513204 Prob (F-statistic) 0.000040
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Null Hypothesis: Z has a unit root
Exogenous: Constant
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.223630 0.0001
Test critical values: 1% level -3.646342
5% level -2.954021
10% level -2.615817
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(2)
Method: Least Squares
Date: 10/05/13 Time: 10:41
Sample (adjusted): 1979 2011
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Z(-1) -0.743243 0.142285 -5.223630 0.0000
C -0.016210 0.022851 -0.709362 0.4834
R-squared 0.468143 Mean dependent var -0.018274
Adjusted R-squared 0.450986 S.D. dependent var 0.177136
S.E. of regression 0.131250 Akaike info criterion -1.164741
Sum squared resid 0.534020 Schwarz criterion -1.074044
Log likelihood 21.21823  F-statistic 27.28631
Durbin-Watson stat 1.459923  Prob (F-statistic) 0.000011
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Null Hypothesis: Z has a unit root
Exogenous: None
Lag Length: 0 (Fixed)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -5.277810 0.0000
Test critical values: 1% level -2.636901
5% level -1.951332
10% level -1.610747
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(2)
Method: Least Squares
Date: 10/05/13 Time: 10:42
Sample (adjusted): 1979 2011
Included observations: 33 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
Z(-1) -0.744989 0.141155 -5.277810 0.0000
R-squared 0.459510 Mean dependent var -0.018274
Adjusted R-squared 0.459510 S.D. dependent var 0.177136
S.E. of regression 0.130227  Akaike info criterion -1.209245
Sum squared resid 0.542688 Schwarz criterion -1.163897
Log likelihood 20.95255 Durbin-Watson stat 1.433146
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Dependent Variable: D(LPIB)

Method: Least Squares

Date: 10/09/13 Time: 07:16
Sample (adjusted): 1977 2011
Included observations: 35 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 9.035653 0.271764 33.24818 0.0000
Z(-1) -0.065745 0.023041 -2.853411 0.0079
D(LDCO2) 0.050771 0.028879 1.758061 0.0589
D(LDFOR) 0.139502 0.020802 6.706233 0.0000
D(LDMIN) 0.159537 0.025969 6.143389 0.0000
D(LDNGY) 0.084048 0.037374 2.248826 0.0320
R-squared 0.902038 Mean dependent var 11.21105
Adjusted R-squared 0.888977  S.D. dependent var 0.265133
S.E. of regression 0.088343  Akaike info criterion -1.883623
Sum squared resid 0.234133  Schwarz criterion -1.661430
Log likelihood 37.96340 F-statistic 69.06063
Durbin-Watson stat 1.083382  Prob (F-statistic) 0.000000
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Résume :
L 'environnement est la vraie richesse de la génération actuelle et la prochaine, mais ces dernieres années
est devenue sujette a la détérioration et a I'attrition continue de ressources naturelles sans limites
logiques pour la consommation, |’activité humaine et le progrés technologique et la croissance
économique ont conduit ala création d’une bréche dans|'équilibre écologique, entrainant la pollution de
['environnement et agissant négativement sur la santé publique.
Le défaut de prise en charge et I'ignorance de I'environnement pendant I'exercice de |'activité
économique , sont la cause de la dégradation de I'environnement qui ne Sarréte pas aux frontieres
d’aggravation, mais il serait impossible de gérer efficacement les ressources environnementales, a cet
égard, et a travers 'analyse de |'é&at de I'environnement en Algérie, basé sur des données statistiques
qui ont été choisi pour mesurer I'impact de pollution sur la croissance économique dont les variables
explicatives choisi : la valeur des dommages cause par les émissions de dioxyde de carbone, épuisement
net des ressources forestieres, la valeur d’épuisement des ressour ces minérales, la valeur épuisement des
ressour ces énergétiques afin d'éudier leur impact sur la croissance économique en Algérie durant la
période de 1970 - 2011 en utilisant un ensemble d'outils de mesure pour analyser la problématique de
recherche, et il est possible de traduire les résultats de la recherche qui ont é&é obtenus par des tests
d'hypothese dans le fait que les ressources environnementales sont limitées, et leur capacité a absorber
les déchets n'est pas absolue, et que la croissance économique va conduire a |'épuisement des ressour ces
limitées et nuire a la capacité d’ écosysteme pour sadapter a différents types de polluants, cela est di
certainement a I’absence de compatibilité entre le développement économique et social et |'utilisation
rationnelle et durables des ressources naturels, al'ordreil faut adopter une méthode de production et de
consommation pour maintenir les stocks de ressources naturelles disponibles et de développer des
alternatives propres ne détruisent pas I'environnement pour aller dans I'approche de la croissance
économique durable del'environnement .
L es mots clés: dégradation de I’ environnement, la croissance économique durable de I’ environnement,

I'équilibre écologique, Impact de pollution sur la croissance économique, test de racine unitaire,
la cointégration, lemodéle a correction d’erreur.



