g g g Obadt i s b

"ol s 585
" kS5 0 08
WAVA /Y by b WANSIAY 2 L) g b

oS>

1 e My 5 s 4SS e i 55 LS00 5l e oboosy olsie 4 ]y A3y 5 (o)l leal bl )AL amd b
Sy Shlwg g (oalall ud) e dbal) e 3 (o Solovdir LS9 9y el Jol bl log 9 43 le b)) Jleil 550
Aoledly aslyl ) ko 90 (pl o Loyl 0gs v b g fie cCate dlayly 2539 350 50 (sldlan e b ol a8 ,S & ygun Olalllas L3505
dsgooa 3l ooliil L 1) V280 Jlw 33 " my 5 om0ty o) )3 sl Mg slsgi 9 03 (s ) oy gy cnl Bn
23Sl oael e 4 gl aupd oo Lo ‘”6591313 sodls LB (5 ¢ 5,5 Sloy ay g Penn World Table jsuss slaosls

ol (obail Wy g Mg g Hle ke daly 293 p (e 0y 9 2y S

2l slaoaly ¢ ooladl Wiy Wdg g 1 gaulS olfjb
E-.;0v JEL uuaib

Karim_Emami@yahoo.com Sladsg g pole aoly s oMol 35T oKl ale ciun guae g Lokl
Shohreh.vakilian@gmail.com Slidos g pole doly ol  soMeol 55T olKutils bl il olis )18 s
v. Nelson, C. R. and C. I. Plosser, (AaAY).
v. Ramey, G., Ramey, V. A. ()a20).
", Panel Data



mailto:Karim_Emami@yahoo.com

Aol

1) Lol Wgy Jsn ads @ie 6L5sS llug «gybo sbvdd )l (oolatl 0y b oSome bl )b clods >
(535 ECaasd Ll (oSS piy Aol ) (o5 slodd > i e i |y ol e ily gyl 3 oS g3l
S5 | (RBC) (bly ()l Jlga) a5 om JSib 005 sy Jolge g el s e gl slosii 95
(Bloal sladsg; 45 A (oo Glo 3590 A8 )l les oo ekl ()l Hleal 9 M) (s 5 s Hskaie 4 (SIS
w3 g0y 1) Slatll (ad Cumdg 45 Wgb oo Sl G5 4 (90 b Gl Bl Sl (S Jelos pogde

45 Cudld 392 sl cpl BB o oy baye et g b e oy plgie 4 A8 )l g o)l gl 45la A amd b
Lol 305 55 1y 59l ol (VAAY) joodly g youads 5,105 ctadids 03y 3 (53] £95 g Lol i ls eolisS el 3l ¢ gyl ,lg0)
Wi 50 A5 gt D (G pSedy (e 4 S5l S W08 ol

S 1508 ol Ladl ams oo )13 1l cou 1) ol wisy a3 ool blogs oS 638 bl sl g judly o SiS
ety 4y gl Glae alaly i oan] ol IS (oobal Clleb aw ol ST Wl o (Bge oS0
S o a1 (ool

obah i a (e L e dlaily Do) Cuenl Wi (g g a8y (s dbal) iz &5 39800 2ikae (o cnl (Jl
S8

oS lilwy cnsi (gl 1) (sl «dgn ST .l Cnodds ;3 el (gl adgl Bua (plaie g colesy (solaidl ui)
My obe dlayly Dgeinled Joe <oy blae ;0 udgdzee wile 4y W)gi lws S0l ALl dga g dlasly pl ST gl Tal e
g8y olee (o glalse > ST los Cgnds b g |y ool L3 Bl o S Saenlis o a3 0 (L Glogs g
oealS 1y ) cwl (See il oo cani |y llwg S (g slaculow a5 Ll 0 Glo 1) cllas (pl dows job 4 e
fSt- )

585 o s sl 5 oS oy 55l oo 42|y 455 ol 548 ol by b S oo I gy (ol
Fo gl Jao ygl Jlam s oS 0 0l |y iR olidba 9 Jde clie ol 42 1S5 b g 03,8 gt | s
S Se Ll ks g8 o sl Je 59l 5 dnsg Jo o g abliansgs (glayuS 4o 9 4y o0l S8 |y caigad 50l

S e
=l b el ol el ool b cawlosss plool (olaidl Wby ddes llwgs 3] s ey ) 6ok L,..wu sl oldllas

Sllwg e Jholine g cgo (gldlaly D59 4 Mdine &S W50 D99y ol 0 Bin g jl (29,5 Wil Jlos & SlsS

Ak pusiogd Cpl oy loline 5 bl byl dgng 4y Adime 0 )0 (29)S cpired Aid (0laBl Ab) ¢ )0 claad o

" . Real Business Cycles
® . King, Plosser et al, (YaAA).



Jie lgyie &) (Ko dlaly coodle aSiyl b g 5,105 a3 puiio 53 ol e clabaly £o5 gt Lol b 45 s o lods
5,

B Gl Jlie plyie 4 atten (o3laBl 0 5 Mg leg pite 93 (e Cuo dlally 4 LB (Ulaladl ) ol
Ol 38l amels > blasl olajlil s g Gllwg (]38l b aS gysb 4 400 o)Ll (golaidl Wiy y (blisl bl g
Sdddalgs e (oolaidl Gsenil ady 538, YU 4y (g)li8 ke o p> (il38l pl a8 3ad o 0L (6)lAS ko jas a9 aidly

5ol g omie Sl Gl & ST claasl b ey 53 (Gluabll Gl33 88 3500 ol |y Jleis! ol TSl
3l )] coole byl o 1y blast 5l ey o) 45 W5y SlaS piess gedil

S A e i g ) 4 a0 L el yaanl ylans 551051 e 31 5] sl gl s " S s bl s
Il e &S soles (o8 Maaled (gt Sl 4 5L wlest b g o(Sel anlgd o as a5 il e (S ds) doles Sl
Ol 9 by lpe Cto ataly anld el azdly JUs & 1) 5VL Al g 9 29 oxie Jidy 5yl loju 4y Jidy
LBl 1) 5 )b slaas 2 Sblug (o Jboline 5 Cuto dlaly Sy 3925 & ditno oyl ol & a3 b o e S5 punlss
e

Gaeddy )0 (olaiBl Wby 5 (o)l slads > o ol bl pae Jole lgie & (6590 ias p Ulolasdl I 2,5
PV Sl 4l i o Jlia |y (obaBl 45 5V bausgio slogyp Bin o8 oley0uS &S Oyg0 s iled o 15T
oles Jod oo ) 5L (5599585 o1 oo 4 g Sy 56,

ol o Clannidlsy e 1y ae Sllogs 5 (ool 0y o Casto abaly a8 sl Sblssbasdl (s 5l (S S
alaly L as oleolasl a5 59 cpl ol ol )by (Sis (il 4y (00bj liae 4 dmols (g)lo0 lgal iy lawgio cayylai -yl
Slagisdess )5 (g S ale s oluatdl ((laol S aile 4 cin d2lge LI gGeleiss Bl > Sy Cuto ciS 3L
sl awsls el 1y 3555 (eoladl ad) culpls 9 SYL (205k 4 (oliws ks ST 0ge sialgs CLl ) 5jlas

a5 gy ol a8 WS )l ol Sl o slp s sbs T pudh g SV 5 el 5 aaS
Uiien Wil 09 oo byme (55805385, 9ol il ol b aler clilugs b Jie ) ool 1 S o Laiyo o 4y |y (goladl
2 @badl o) Gl ecel Cllog ool Caled 3 0dd orie (5)b5 ladd > Cllog (Rl & ((Gelpss Sob o5
Do oo Cdedily

o O Sigsy cnl IS s aitn g5 5 oy g oolal 05 e iite dlal) & Niixe 55 Ubalal ) K05 2y,
Oaaaily )3 5 4Bl ialS (S aleju 358 prie Slaebll Jhljal 5 eobaidl Sy Ll 4 Mg lug ST a8 cunl

@ Boulding, K. E. (yas5).

¥ Leland, H. E. (hasA).

. Sandmo, A. (hav.).

. Cowen, T. (v--5).

". Mirman, Leonard, (yavy).
" Black, F. (haay).

. Kydland, Finn E. and Prescott, Edward C. (AaAY).
. Long, John B. and Plosser, Charles I. (yaAY).

A

q

\



sl Gl G985 ) ) Ale o pogad 4 g )l ake
Sblasgs aly3l 48 Ny 25 cpl & )3 alep T3 mBBES (055 L ogs alllan 3 iy 5 (Sl
2 edlaBl ady coles (0 13 e o oo (Al o el don 0 g Sluebll il 4 GaeoslisS > (gl as o
D)3 359 )5 By g g ey (> (oolaml Ady w Hbolixe ¢ hte (lalaly Ll L 4 il dalgs ialS Cnenids
28y Jaa 31395 )8 )3 ledl 5,8 sl @)l ale s (s bS58 b sloygd 3 ol Jue S Mgl 5 o5
(oS aleyw a8 5585 o sl Wl onl g 00 4xlge IS wlo o p Wl b IS ale o )3 a8 03,8 oolisl 1559

)9 2 53 9 sle 290 4 2y ol S aslo,

Cely sl Slinabll o (rali 8l as amd o oLt Jao daplr ool 4 drg L atiles Gedos oul o UL (slaplls
Do oo dodils 3 (oolaiBl Wy 5 (615l o B Al D g (gldd > Sllwg o8l

Ay Mg ) (B SN 8 caitls ol g 3905 a2 ()b 4 Jae S gyl 2 | 10 ) s
A5 095 dbml slaBl )3 (0 5 3gue 5 4Bl L (ISl pw 3555 (yed gk 53 5145 (s 4 )15 0 ST ol
D35 oo Jy8 adgl gy b 51 5 yul 500,5 edyp dedils 1D 363 dgl Mgy las 4

g 3900 59 3 St St )3 laeled o Wl e 39290 loj g3laiBl 595, Ll & 055 e ol
25 2y90 03l cipled placlld (i Bro 3655 (93 13 1y 363 ) 69y Sl (Soj waew ool ST 065 o (59 0,5 o0
Sy el i s IS 5 a5 bl e S gt ol 55 e b nl o slac
Odenils A by 4o e il ob Sllwg (pl g CubliS dales oolaBdl Cllug dond )3 5 (590540 1 Cedidy o o il Lol
D)5 o (oolaidl

LoolS, 1g5 g ool (golaidl s ALl Ay (closglgiS5 3] oolital &y Agata el (8148 Wl Lt ™ ey 5 on)
5 &e 9 bl (l g 9 00 e (Ll u) a4 (oLl Loy el 3 (w35 (o0 Cppo A Mg ] g8
Aol 3939 4 (65lal (595 S 5 lmolKo ealitw] dlawly 4 48 canl ol,5L ol Jol 51,05 349 iy oaimd jialS” 3]
liseblb & e o) S o 155 298 b )b 5l a8 (GA)5 SloolSy o Wl e 3202 Sloj g sl (S350 3l oy i
Do ooy (o3laidl Sllwg g

Az Sl asS e Jos logi g 08y o 2l plsie 4 IS lo s &8 A5 oo e YU > 0ado )Ll (glaay i I S
st g 5 S5 45 sty €om o) 4 gl 4l L g 3 (635l el 3929 51 e S 8 ot 5 0
Sl ()8 A ke e &yl 4 0S5 (59

@ & . . . .. & .. g . P Y\ A M ..0—
o=l 48 W08 o il Ayl g Buid ladl 3B g (6)lAS ko pw <(gy90 500 1 (6HT slrad > &S Cunl Mdime  uid gugu]

¥ Bernanke, B. (haAy).

® Pindyck, R. S. (yaay).

. Irreversebility.

. Aizenman, Joshua and Nancy Marion,(yaay).
" . Stadler, George W. (\aA5).

" Bean, C., (yaa.).

. Ramey, G., Ramey, V. A. ()aaa).

™ Fatas, A. (v---b).



Ollwg el Ay b jlas Joole a3 > ¢ ol (pl e aesily 3 (oolaiBl Wby 5 550 9 pre Jolos I b yusio
orm L)l slyme 1y ()8 ko o it S 3ol slail )3 euld il 1 g o0ly s 1y by Al 3 Wlg5 e (g5 (sladd >
(Sisebll g ylo0 sladd o llug Galidl b a4 ol Miins gl 3,5 o ki > (g3lasdl Cradily A3y 5 gyl codd >
8l salgd (gals (gabadl by eril )3 1 g wb oo i (IS Ale o CulS £ o 3 g Al (ol jEl S

53,15 35 3s Mgt 5 g o (eobatdl Ay puite 99 Jloo (slabaly g5 g Lolul b & Saiin oo blasladl jI glovs
S Jde logyae 4 (S dayly codle &SI L

onsl (63905 35 Ay 45 b LT a8 5y ol 4y (S lwgimaid)y dlayly coodle a5 woly b - s g e
sacimn 515 slaculled Cuyd am a5 Sloj 5l i il 9 1l 45 (6390 55 ol adgi | psSels b JeSie edslas o
PIL el w5y an 5585 7 Sl e G015 355 slalsd 53 igel b s (el b 3l (0t
5 290 Ay )13 4SS gl S 40 ) ploxl e 603 S5l 4 (9390 25509, 3] £55 (nd 3 D9 (e
D13 (690500 (59 p (o oy 31 368y oD ) L pb JoSe cpuiins Mgl (slaclad

Ol & Cawloddd cay yoi Ay Jdo 50 (gloyed pe (o3l S g5le (Byxe b ddy g e yle dayly coldllas I Lae jo
3l Joce 5l Lal laiiso i |y g 9 2y olos alarly Congllas @ (bl o wlazils plo 7 olylan 5 g ¢ Jlis
Ll 5 o pnss TS o s T (535 S5 85 (gygbo  ctinged enlitl (Sud 5 (o] dlos SBL it
oS Jb ol alss i e byl 4 Sy (eloysd i sl LS Bl e b Cate WlgF e dlaily a5 il ol
2 ol omly loygdim (seiily GRS L bl )3 a8 alsd e Cute (slabaly 4 by Slojgdam el IS
2 ol Cad 8l Sl (553 5 YL o (gloygdim ity (S (sl bl gl a2 STy e (I3 5) &5 S
Bl Glog g Ay e (eSotiume (e byl s gudly 3 pdy 0 g0 Cunl Gl loygd o (eile GRS &S (63590

-2l 5y (83las 0y Jae bauwgi T plSly g Sl bauwgs S plonl e 653l " e ) il S g S
ol 4 e g St oo dy 1) 4 izl Bl g 5 (3903 25 o0 5 1y 650k g5l 93,0 &S 0
i S 9 48l e Juo )3 (593 S 51 5 45, g (ke ) ol Cosdoss Sl Jae 5 e 653k 853k
8l e gy 653k 51 ctls salys s

|y 2y 4 g atily 15y lse Jlise alaly o) 2905 LS Jao & 1y (Sa3lgiS5 Slyeeis 5,18 98 a0t S
S5leSS yud bawwgi 135 (slads o 50 (g5ko Jde cuslonds doul JIS (g5 (590000 50 dondy bawes Wby aS” Jbs o

v Aghion, P. & Saint-Paul, G. ()aav).
". Complement
", Substitute
. Reorganization
. Variability
Y Arrow, K. J. (hasY).
™ . Jones, L. E., R. Manuelli and et al., (v++).
w3 e by (olai (sllad alex S g o] g slabi) 4 ) peite G (il 25)] 45 (9,518 A
". Blackburn, K., Ragchaasuren, G., (y--v).
', Li Chol-Won, (y---).

—~

—

—
>

=

=



395 Glawgs XS Ay S g S (5905 ()90 50 dliz & ) aom (J ool sz 4 IS ploxl s 650k B Jolis
wdlasl Guenils A, 9 olwy e wbﬁu slaaly a8 Llai o o, Ll s yob Ay g b oo yodi astinels dlo%.,.f) &
2l 3>
A:J,; ‘Lj d)W}‘,Jl R3] bl.g)‘ JJA -Y

i hwg ol ol and e )5 4l o 1) ads (ol led) Cllugs digSe 45 md e i (ks Llod &y ) e
e im0 )l oliie ol calizee (glo Jao 1 (g5l 42 ST sl JI plomil (> (62550 ka3 05503555 5 005 4]

il 15590 18 (sl Jdo iy aliie o5 )5 Jlai 3 1) 05 W5 U (i g9 pd Olis &

Yt = AtL9Ky (V)
(s jlwodls jolaie a4y a5 cowl slasdl 3 il cuslil K g )8 g9 L (65995 copin A g oaisS (o Y o o &S
39250 ol palacalled Gl b Cans S5 0l S e 5235 o S 31 dmolSy plos 2 & S oo 125
255 50 395 4 1y 05 (o JSS oS 258 0 andlil IS ploml e 650k dlausly 4 Gl il gy

LELY ")

Ktz (Kt
LY uile o Vi 4o ) adaly s Ly s oy Lits sluaidl 1o 1) )LS plomil cpes (65500 oline 77 bx] o

reudls penlys asly il 3 ALK

o
Yt _ At ( Lt J Kt (¥)
Y1 At-1\Lt1) Kea

ol e Cawd 4y abaly ab w28 (8,8 5 Y abaly 5 Y alaly S0l |

logY, —logY, , =log A —log A_; +Slog L, —SlogL, , +ylogY, ; — ylog K,
il o Cud 4y bl il o3k Yt—l/A—l Lf—l L Ky el b

logY, —logY, , =log A—(L-y)log A , + &(log L, —(L-»)log L, ,)
i ol plp ploj 5l dlasd pa 55 adgi A, 25

Ayt =at —(1-v)at—q +8(It —(1-7)l—1) (¥)

o iy 5 S e SasS Bg > oS

" Fatas, A. (v++).



dsle e (Bl pe (9 (S35 deSS Sy 5018 oy ol 0 & Gl (93,90 il Cndg &l (B5 5 0 y
(ol (golan | L] Copmdg 13y 4 31 L Sole 4y s e

Ayt =va+§l (&)

9 o )S g Al jl S eld (508 A el pogMe LBl (gy50,02 9,1 oy sl e | 5 @ &S 00y S 0 58
el Jao &y 5lad 2 SacS 5 3905 L3I pslate @y sl ) loiies o AR(L) jmsuto ysb o

at =a(l—p)+pat_1 +st (%)

ool 82 Luibla b Jloy @ses s & ol 3 oS
g 4 3l e (g landl jab 4y 0y ¢ Ay 4B Sl oolizel b culed 3 sl G5 IS g9 4y &SST 555 L

08 gl ) Syge 4 £
Ayt =(1-(1-y)L)C(L)et (v)
ol sl @, el AR(L) aiyl 3 00 oy C(L) g aily yeilyl L e o S

2

CL)=1+pL+p2+L2+p3L3 +... (A)

= Sod oS By Cunl Mgy sl e )0 e S 0jll danily Sl cpl ) pebaie 4 ol) S0yl Mg (g

Ayt =D(L)et ()

P Y 8By g sy p & Seb b 0 colps .cusl Polynomial sy D(L)=d, +d,L+d,L* +d;L° +... «s

il A5 s 55 1 ossie S Stestly 1 (e wis gon s el nl ST lige Sl T o

(S b 4

14, ()

ool bl ey sy sl cams @ LA g 5 & s | ULy 5 1 o33 coplae bl iun el Ly o A 85 05 o ol bl cndg
.)9.3 JJZ;IP

o0 ol et der | MA(0) 1218 0 & iy b ol S (slej o i o 6 550 ol WOI 45

Aol o cawd 4 3l AR(].) olas T B L ¥l o A g KL LY



T $9) 2 uogrie Sob b Sl colps plod dga0mb gea Jols a0 lis |y T+ T o g pdaw & S
e gt | g oo ) P S 38 il Sl ady

P =1imj_ye0 P = D(1) (W)
l; 393 .Mb|9> )gl)g wl).«o Ui] &> Ja&l} Lo J.Lo »

P =l+(p—(l—v))+(p2 —p(l—v))+(p3 —pz(l—v))+--- (O%)

e odl i S & (lyie o

Y
P= VY
- (\Y)

aS ol e yw oS by 7 yielil g S 4d pglt I canl (loais] 3 b o )b el Gsenily @l w8 o by @le o)
A pglas aS ol ool 3yl cgenl i bo (gl a8 4] S e g S bl e (6p50L dawly 4 il el
Ol cslil g9y 0 3gSy &S Cunl Sl dad o cpl olSiwls g 0dgs 35Sy codedils sladl i (680l Hlxe chtonils
235 (ol 395 las

Sy 2 ol dawly 4 e (g9) p euld Gl gyl laal 5)ls o by 4T WS o Dbl (60900 g 0ol 45 YU Jae
4o |y ady F s alasl )3 oud sl ladgars b o LEBIST L 01> )5 Cagio Ay Al 5 dadgSy Lo )3 3,138 oAby auy
5 i 35 G 4 B a5 598 g, & oo g s 3 ilawgie e 1 YL &5 Lol W3S ey S5 e e
&y ol LodoSy (b 0 a5yl (e 5V udy slag s aS olayedS 03,5 a5 5L g g9, 395, 4SS
90429y SPHINLL (slakig) b jap by L (sla)gulS o Conl (pl Bl o (Bl o oS amd 0 uedgs o4 (6503 oy A o0
Lgudi g0

sz Gl ol Dgd o sl il Cudlil g9y g lyil dlawly & Wby F 5 g9y g Ses Sl &S s o L Y dla,
Ol 38l Ay g o dgubg Al o 3)lg dlaiBl a5 Bg g wled 5l lalu b agalse 13 Jaeme il Ay F iy &S Cal
ol Jgono jl yieS My an] )b a8 oln p3 g s bl yel ] 3,5 eiib S 5l B gy 4 g5 Lol il amlgs
o o s |y 0 g9y o cdenils @l 3l )5 g Bge an (ST glas > Cllug &S dad o i e bl 0

olid B9y 9 Jae ¥
S o Sl 3l (gl (sla g, sl () ol S (ool e Sy L by 3 g g Slaebll ioxis 5 (g S0l
3390 3 g by ol 03 el mioaliatil (gl gy el 2 g 2512 lime Sy sl 00 )] Gliuaboll § bl
234 Kizym dmd o oLt )yt g 3l (@25l eJio )3 (it sl Jleme Blil 505 o JS it e < JA0

b g ylio 1y (635501 doles il lg Ysaze o ysl syt 3 ol 53 3)5 Sy LB s (sl Jde 2y 2y90



ot gl (b Gub)ly Jaalpd i 53 08 e olej Jsb 53 ilyly 457 215 d92g (Sl nl (Jg S (e S0 5
JS5 g ARCH (ogas sl Jace Ll (il )5 095 00 485 515 )3 (lugs g lirabll arslone gl o)line lyis
Joe sl dlex by by sy 0 juite plugi daJae 655 cul 53 .35, s ) VGARCH iw Lol 4l 28
el e 4 S o i Gloj Jsb 5 45 555

o Jae 35l g ey 2090 slo S B> (alBl A5 it ()90 bl Sl e lug drslore jglate 4y ddllao ol 5
b b aglio )3 o ol 1y malen,S” ool goges (ig)S) 355 (byd (uily)ly (lueal slaJse JARIMA i,
i 5635 eiomen g 039 Sl Lo yby)

o 31 oliamsl ady p (ool Wi > oy &S WS e lo (VARD) ooy g oy (65 dnlllae 5l oel Cauwd 4y dms
ol il 8D LallBL adgs s 6,505 (olopusio Lo o5,J38 o 5 (oolaiBl My 1 15 (6,500 (slo e &S sl 1)l
 Canez 1 g il (Lol (el Ao ) ()15 ke o o (&l (3 alBL Mg 4 gy (Bpae g)le)dgd woe
23S walgs gl o Jro wril e 4 a0 b el Jae 4 S8 slapite lyis b el 5 pg) adlln ol
Kl l s (A3 236 g 3 g Vol 31 el udgs sy, Growth ) j5 a5 59 salgs 15 &g 4
Olgs an a3 LallBb a4 g (Brae )b Cund KG il (B1s (el g 51 6yl e s o
sl Canoz 3y POP g adgl il 51 2l 1)y GDP wlgy oo bl

Growth, =4V, + B Kl + 5,KG; + B,GDR, + 5,POP, +U, (%)

Ll Jae S 5l amanSe ol )0 o 1) Bl (sl y9iS gim ablie i &Sl (gl Jg ol (Sloj s Jio S ety
29y Wlsd 515 g 4y 45 @S o oliul Ll sl 0l

Growth, = AV, + B KI, + B,KG; + B;,GDP, + B,POP, + s, +1; + & ()

iy o3y S 1 5T Sloj ohag B Ay plej g 98 sxmspli s e b g i (ol p oS

eyl gaw Ogldi do angi Ly a5 3 1) Coje cnl (Al slavodly jlosliul g floj JUST 5> (la)5S) dbolie (13)53)lg
28 oy oolaidl 8 p g lwgs IS S > (eolall dngs W18 g yie doysiS (goladl

S oS Fr oyl 13 sl 0353 ypio 15 Fo 5l 3,90 leMbl g ol 4y s ytaod Sl 05 s 598 YoA oo ]
Slaa SO 5l eslauwl 390 (claodls im0 JSi |y wyp 3590 (sl y9uiS conbod ygl Cavgn ;5 Ll coll o yod
anlonds o3zl (e3Mee YooV Jlo 5YAEY (ela Jlo Sloj o3giome 13 | i g jpobes (cloodl asgeree o ' (WD)

. Generalized ARCH Models (GARCH)
™. Levine, R. and D. Renelt, (aay).

™, Pool Data

™. Time-Specific Effect

. Country-Specific Effect

. World Development Indicator

¥.

Al



09— 93 4 |y Ll ((y 3)9—0 yoS ¥+ plad (sl Ja o 3pgly s ;0o imgs o il
oS o 2y9ly 305 ygulS 5095 93y (sl Ty Je 9 03,8 SSE 55 dawgs Sl )3 g Bbidnangs

il ale o5 5l s il slaodh b 5SS )l (sl (ilie slagiy,

eblio oles (sl lae 51 oy 005 s (28 b Je 255 )

3okas b cols @l 31) Cilises (sl ygiS) gblio sl Tse 51 358 (o9 glise (58 b o 35l Y
10905) 31 Gl oo g Jlael 1l YU (29,8 5l S5 plaS &8yl b askie (sl

— (SSRPom — SSReied ) /(n _1)
SSRpes /(Nt—(n+k))

9 l.ajA_?o 5l P s 039—.’&—‘*&1’. B=JCAn o.\,:sa)ﬂﬁ Jie sallas Slayye g0 odimd LS SSRPooI "j 2 &S puiS ealal

o135l 2 ol 51 g, L &S b on laliea Sl o0 (392 ogliie (155 b ondagly Jae (slallas Slajo ggame SRy
) S S Ly )y S g g den sl bilaus 1 (o (39 Gy 088 L by Jio o sl p5Y pl plis
bl s ablio don sl Tase 31 (050 45 il jho 405 yb nl (ygail sl YU Foo)lel g5 35l (053
aspail Jyio F ol e aibie g5 o (NE=(N4K)) 590 5 (N-1) (ol p sl o F sl 51
cblio slass oaimd lis N Slawbes B alblas 3 355 o0 48y Calisee (gl yguiS (ol s j (550 dgiglite 5 0053, s
ol Sloj 6y lialiie diwd ye T g
(Y++¥=Y85Y) boyiS do (sl B ygail Y Jpo
SSRpg SSReieg F
Jso YOYA£/Y0 YEAEVINY y/yay

oo onl slaasl, sisle
S uors lp asyd garib) s, anlb o Foojlal gusl L cal VF g5 13 00)3 0 (g )bline o j> Jgis F
Do 0 3y PYEWS

3390y sl 45 3905 (y9a3l 1y s ol Wb s sy il (slnyguiS sl s ) 50 88 (ol b pasiie | g
Yol 9031 3,8 manlgs odlatul yewlen g0l 5l jelate s . Bolad il 1 g, 5 b awiS” edlitel coli il il s, 5l Je
leige g3l Balai g1 sladygly ()5l e Hy Lo p3 1) (ol 51 sladyglys o)k 2 e Hp a0

(Y +¥=125)) o yguiS" dods (glyy cpousle O,aji Y Jsax

Test Summary Chi-Sq. Statistic | Chi-Sq. d.f Prob
Cross-section random UAIY Q) b “[-A-Y

i ol gwazl, [isle
Oy S 4 el Nl gl s e o 1) (Bolai (o aSi] y e dns B aS aad o LS YL Jga 3 eldlo ol

1y bas gl (58 L g oabl (claodls LB 5 Jae 55l zuls 36 39l colb @l gl (6,5 b b Jae 9 360 oo Wb

. Alan Heston, Robert Summers and Bettina Aten. (August v.-1). Penn World Table Version ., Center for
International Comparisons of Production, Income and Prices at the University of Pennsylvania, Penn World Table



(Vo V=1251) boyosS” dan (glyy Jio 9l 1 gl ¥ Joio

wlo3,S Gl Y Jgus

oo Y PP Je t o,Lof Jlezs!
C ARG VIVOYASY < [EYYEAQ INtas
A —/++¥VYYD VAR 29N —Y/VYESED ofeens
B, Y/-VY - FA /¥03A- O/Y - YAVY feees
B, —V/-YOYYY JEAN A5 —Y/VOVASA [+¥\
B —ofeeee¥Y ofeee NAY —Y/¥-Y0\Y [\SY
B, —fee eV e AYE —o[FA-AY ./¥as.

ol alaly 505 o ol bl (gyle] Ll @y g dte A = —+/+-FYYD 295 0 oanlie odelcuwd 4 ol 4 an g5 b
Wb e Hials eoladl Wby wde  lwg (il L g odg e b yedS JS 0 (odlaidl M) ¢ Mg ylwe
dnags Sl 3> sloygdS (sl Jao 3505 AT

(Voo ¥=138Y) dnwgs Jlo 0 slaygutS (gl B g0l F Jgao
SSRPool SSRFixed F
YAYNO/Y -

e \VavY/o- Y/FFA

oRegR ol slaansl XU

o Sy adyd g iy J1E 5, anl ) F ool gusl s cowl VOV 3905 13 00)3 0 (g )bline paw y3 Joio F

Do oo D) TSRV
(Voo V=108Y) dawsgs Jlo 3 (610588 (glys cpansla y905] D Joas
Test Summary Chi-Sq. Statistic | Chi-Sq. d.f Prob
Cross-section random NARARA A} o SANEA)

OReh opl slaasl, sisle

1 el Bolas @l Bl g,y gl p 95 it 0del Cawd 4 Jlainl @ dog b a8 dmd o i YU Jgias 3 o olo ol

w2lodyol £ Jode 31y o gl & ws salgd 59l Bolas @l gl LBy e

(V++V=188Y) dorgs Jlo 3 (slyS” (gl Jao 251 ulis 5 Jgi

gy o o Gl t o)L Jlazs!
C Y/OYA-YS VIA-APYS V/YAVAY NASYY

A, — o/~ DAY ofeeeary —SINYYSYY feves
B, ¥/- 0350 LJEYEY -5 F/AYY - 04 feves




B, =V/YEYANA ARV AR S feees

B —feer e ASY ofeee 0¥ —V/BAAYYY /Ny

oy A\ Lo\ DAZNARS —[FNOYYY < [OYAS

OReh opl slaasl, zisle

ol adaily (00 lo .l Hbolixe d)hﬂ bld & g e /11= =]+ DAYY 35 0 oamlie ool Cawd Gl egl
by g Gl Gl L g o3 le (g (pl D (wyp 390 dxwgi Jlyd (sl yeiS > (ooladl MGy g g luy
Ab e pials L:acj 8oLl

wblidnwsgs (5o ygutS glp Jdo 35900 ¥

(F++¥=199Y) atblhanogs (sloyod sl F 3ol Vgio
SSR SSR..., F
Jlade SYAS/YYY DON/Y - B/AAN

Pool

i ol gl sl

S o Sty aisyd g asly LB s, 4l 3 Foojlel gl L cconl VOV dgds 13 0o )3 B (g)olixe paw j> Jgas F
Do 0 D) PRV

(Y++¥-135Y) aiblytmrgs (5o pgutS’ (sl cyouslns (9051 Ay
Test Summary Chi-Sq. Statistic | Chi-Sq. d.f Prob
Cross-section random DA/YASEA b ofenes

o3 opl slaaidl XU
3y oy )5 a4 el g Gl 4 ol e |y okl oo Al s jho dnd b A e elii A sl 53 ey @l
D9 0 yglp cols Sl 3l 45,8 b Jde g o

(Y++¥=13P)) aiblytmargs sloypS sl Jo 29l @l A S

oy e S Gl to,bl N
C =1/2) YV ¥/-5.¥5Y AN Nars
A —+/++)ay] RN —Y/AYYYYE ofs o ¥Y
B, FINYEFNS /2 anrs \Cas\aVs ofeees
B, —0/-Y¥VV¥ - [FIADY —¥/YV Y00y ofoeen
B, —ofe e ASY NRARY =5/ \YAS - feven
B, —efeveevYE ofe oAV —0/55A5AY foeen

oRegR ol slaasl REU

ol st US| S5l o ool Joline (s ol Blod &y 5 it ool 03 155 oloogs 1 sl YUy Sz 31 85 psbolon



Wb o yinlS oolasBl wdy Bl drwgi (gl yguiS 09,5 0 ddgi lwgs D Ll L Ll Koass b e g0

laslgity 41 5 (55 eonss §

odol Cusd dy @l o)l ke I (oalaBl udy Mg logi LT &S madgr Gy ol 4 (sSosly JUis 4 Gimgly ol 5
9 Ao JLo)d (sl )9S dsged 53 50 Cpivmed g (s )90 Slo)9iS S )3 W5 lugs g olal i) (g amd ool
ol cal Sluebll [S5Lis a8 lwgs 48 ol o)l cops ool g sbie Jud 303 3939 (g loline g hte dlaly Al dnugs
daled eolail caenily My Eals a0 5 (oIS Glow Lials el Sy Gil8l pl Ded 0 e (golail S,
28 o )18 2l 3590 Mg 53 g g solatil ) pite 53 (e e alally e iR onl 25 il

395 (ol Bl ) 5VL (ooladl cladd) 4 Giuw) o)lgen dsgi Sl 3 (55948 Olgie 4 (ol pl & bl x5 L
sy by g oolaadl iy o abaly 8L wnd JL5 95 1l cod |y i,y wlgs o A5 Sl a8 bl 5l el o3l )38
abuly ol 392 (e L o Sl 8l (AT L 4S5 0> el can o 5l cpl Ak 4o 5y50 mre Jiluse 1 (S Wl e
Do bU YL (oolasdl aiy 4 syl &S5

5 ((Jlo 9 s)loo) olasdl slacled 3505 03 5tuS olged oS )3 ol lheiwlow ¢ (s3baidl (Ylb slaacsss jI S
3 olwg g dmels Sladgr lime 1> Olpis 4 Wl o Cand ol 3l obcalu Jleel &5 Lol jlcwl Sl cla,lib sl
ST slacawluw Hlgo 55,5 51,8 dag 5)90 1 yeiS (oobadl wsy b ol dlaly g 0dos )0 logs owyp 1 09 e o
g0 (&S 1y (golatBl Caenily by caa )y



&l

Ol oy (gl ladsd duawge Lo Ll 2eiw olaid] (AYAY) )00 418 jo0 g Lo ydues codljcd il

w(olaidl doliingly . /) 0 (olais] iy o )b slods > d[ejﬁuy’)‘.“f&'.(\\“/\i) o3lj] oll o 5 02,8 ¢ solol
WSyl laid] clocusliw g 4 a7 (VYEF) Ly y8 o Laws

Olaass g pole dnly o oMl J])'T oy L g5 (g Aoz 5 (VWAY) . 5 b0 lgal &y las

Aghion, P. & Saint-Paul, G. (!’ 797). Uncovering some causal relationships between productivity
growth and the structure of economic _uctuations: A tentative survey. Technical Report £ 7.7
National Bureau of Economic Research, Inc.

Aizenman, Joshua and Nancy Marion. (' 797). Policy Uncertainty, Persistence and Growth.
Review of International Economics ("), PP 1£e- 177

Alan Heston, Robert Summers and Bettina Aten. (August -+ 9). Penn World Table Version 7.7
Center for International Comparisons of Production, Income and Prices at the University of
Pennsylvania.

Arrow, K. J. (7977). The economic implications of learning by doing. The Review of Economic
Studies T9(r), PP 1ee- 1 v

Bean, C., (! 77+). Endogenous growth and the pro-cyclical behaviour of productivity. European
Economic Review ¢, PP reo-r1r,

Bernanke, B. (! 947). Irreversibility, uncertainty, and cyclical investment. Quarterly Journal of
Economics 94( ), PP Ae-1 .1,

Black, F. (! 947). The abcs of business cycles. Financial Analysts Journal ™ 7), PP Ye-A-.,

Blackburn, K., Ragchaasuren, G. (- +"). Growth, volatility and learning. Economics Letters,
Elsevier, vol. Yi(T), PP £1Y-£Y),

Boulding, K. E. (! 777). Economic Analysis. Volume I: Microeconomics, fourth edn, Harper &
Row, New York.

Cowen, T. (¥++7). Should we discount the future for radical uncertainty?. Blog: Marginal
Revolution.

Fatas, A. (7« +b). Endogenous growth and stochastic trends. Journal of Monetary Economics,
£o(N): PP 1oV YA,

Fatas, A. (" + ). The Effect of Business Cycles on Growth. 4" annual conference of the Central
Bank of Chile, November.

Jones, L. E., R. Manuelli and et al. (T - +). Growth and Business Cycles. Federal Reserve Bank
of Minneapolis Staff Report No. V).

Kydland, Finn E. and Prescott, Edward C. (November '941). Time to Build and Aggregate
Fluctuatio. Econometrica. ©+(7), pp. ' Fée-ve.,

Leland, H. E. ('774). Saving and uncertainty: The precautionary demand for saving. The
Quarterly Journal of Economics AY( 1), PP £7e- £V

Long, John B. and Plosser, Charles I. (February '947). Real Business Cycles Journal of



Political Economy, 9!( ), PP r9-74,

Li Chol.-Won, (7). Growth and Output Fluctuations. Scottish Journal of Political Economy,
V(N :PP da 1)y

Levine, R. and D. Renelt. (! 797). A Sensitivity Analysis of Cross-Country Growth Regressions.
American Economic Review, A1(¢): PP 9 97F,

Mirman, Leonard. (January '9Y7). Uncertainty and Optimal Consumption Decisions.
Econometrica, 9( ), PP 1 Vi- 142,

Nelson, C. R. and C. I. Plosser. (! 941). Trends and Random-Walks in Macroeconomic Time-
Series - Some Evidence and Implications. Journal of Monetary Economics, '«("): PP 154
1Ty

Pindyck, R. S. ('99). Irreversibility, uncertainty, and investment. Journal of Economic
Literature T9("), PP 1)) .- A

Ramey, G., Ramey, V. A. (! 799). Cross-country Evidence on the Link between Volatility and
Growth. American Economic Review, 49(9), PP 11 1A 1121,

Sandmo, A. (’7Y+). The e_ect of uncertainty on saving decisions. Review of Economic Studies
U, PP rerri.,

Stadler, George W. (’947). Real Versus Monetary business cycle theory and the statistical
characteristics of output fluctuation. Economic Letters. 7.



Bldnngs gln,glS

$slazs! cadle 2948 pb $slas] cadle 2948 pb
Greece s Australia Wl ool
Ireland Ml Belgium Sosh
Italy (A[EY Canada Iabls
Japan o3 Switzerland g
Netherlands KHTY Denmark S el
Norway P Spain Ll
New Zealand il g Finland LMs
Portugal Jss France duslys
Sweden Bgu United Kingdom bS]
United States LW Germany ol
dngs J1> )3 (sl g8
Slais] cedle 2928 pb Slasl cdle | y9l8 gl
Indonesia &5l Argentina oyl
India s Brazil e
Iran, Islamic Rep. oyl Chile e
Mexico Su3Se China o
Malaysia <l Colombia (WA
Nigeria 450 Costa Rica 1S5 kewls
Pakistan oSy Dominican OSuisegd
Republic
Thiland b Ecuador 93181
Turkey as s Egypt yao
South Africa 9 (sl 3] Hong Kong SIS




The dynamics of economic growth and output volatility

Karim Emami “(Ph.D)
Shohreh Vakilian*

Abstract:

Until the 194+’s, business cycle theory and growth theory were treated as two separate and
unrelated realms. It was believed that business cycles would cast only short run but not long run
effects on growth. Charles Nelson and Charles Plosser (/9417 were the first to challenge this
view. They argue that shocks contribute substantially to variation in output. King, Plosser and
Rebelo (! 44) argue that economic fluctuations influence the process of stochastic growth. They
suggest that temporary shocks can have permanent effects on the level of economic activity. This
new view supports the existence of a link between volatility and long-run growth.

This study attempts to delineate more clearly the relationship between growth and output
volatility. The focus of the study is to re-examine the negative relationship between growth and
output volatility as Ramey and Ramey (! 99) have concluded. In this study, Ramey and Ramey’s
(7799 empirical approach has been expanded by revising sample of countries included in this
panel data analysis (developed, developing and other countries with data availability over 97!
to r-«Y). Data used for this investigation has been gathered from the recent version of the Penn
World Table (Summer-Heston-Aten). In order to estimate output volatility, GARCH technique
and Panel Data approach have been used. The result of our model has reaffirmed the findings of
earlier studies that the inverse relationship exists between economic growth and output
volatility.
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