Sl bas o> JESN Sy obg p Cd Cwid S b Ol ST
e G0 Jlois! b eSiusndgw Bgs sl Sk 10l pf Slaidl 53

rLS""?‘ Sy > ¢ pL = Sl
VWAV A[+% oy T b ARYAM AR OBy TRiY

ol
,;Mdgj_.:@gwwmuuubuwgﬁyéL;,t,,a,\p\
gz OT ) olaw Llgsl g s e Ol | Oley Jsb s (gslal glal Jlad
e Jalse 5 Al LAl w s Sy K&s 4 am s 5653 & 305 Coenl
S il 53 (5lasl OIS Canlin 4 S Cnd (SASS 48 O goeer Sl g ol
b o g 055 )le st b Joke Sl slisal b addllas o) ST 0 S8 5350 5 g
Il Lo oU g o o Cmed bS5 S 31 MS-TVTPY) i Jlist Jlez|
S5 sy 3550 1y WFAD B VAR cladle o s Oy g 4 Ol sl oo (slaes >
3 oded pl Al Calibes ) ler b Sl Cad (oS 5l Il ghate op s .l 00l
g;,ud.uj\yu@u.@uuw,j&”,;;,6m,,>ﬂw,;‘uw
S Ol ) 3Ll s (g ylos glaas o das oo 0L ke JUsl Jle| b Koo g
¢S i aS A e aen 534S (6Hsb a4t C8 T oS sy Slleg S0
ﬁj))goxbdkblleﬁﬁc@wwghéﬁc@\oﬁwwww
M_du:;\,;;JW”\@,;du.}t&gM;@ﬂ\pu)olﬁum\,;L;;),

o Ced (SLaS 58 b (oo el Sl e a3 0 1B S5 5 G

Email:mamipours@gmail.com (J s 0 kg 35) gyl o8l szl 0aSils Lstal )
Email:hadisabdi70@yah00.com ;s o&ils sl oaSlails i)l wlis )8 s poT ils .Y
3. Markov Switching with Time Varying Transition Probabilities


https://jemr.khu.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D9%85%D9%85%DB%8C+%D9%BE%D9%88%D8%B1
https://jemr.khu.ac.ir/search.php?slc_lang=fa&sid=1&auth=%D8%B9%D8%A8%D8%AF%DB%8C
mailto:mamipours@gmail.com
mailto:hadisabdi70@yahoo.com

Y C3liey ¢ 1P o lod /5Ll (8o Joho iladiod ol [ 1Y

5303 ,S PVl Ol g 0 Gay 2555 w5 5V T 5 Gy ) 5o Okl bzl s
o (8 iy e 3 35575 51 5 5 L I8 ez 035875 0555 53 e glacS 5
,;ugﬂgdus};otﬂumb“}ﬁ_;%@@.Mggu:%\p\&,,ﬁjm
0553 3 sluasdl o g 5 Jlazl 3515 (golasdl Cundy i 2 55 (6 ph S1058 50590
OS5 0ST S eeoluaml 35, 093 53 Lal das oo il 3l (6 j2he Hldde 40 |y 355

.v\.&b‘_so Lf:‘.'.‘fg‘ cé;&.fﬂ.\.&.aé\eb L;ﬁ) 69> 33 oLl JL@.‘I}‘ “L.:.".‘.a

(S g S e Jks (ol Cnd (SASS 53 (6 )low slaas > (Gl (solg
Ol e sl Jlazs|

. Q31,E32,C2 WJEL (sivdinb



Y e Ol SLaBl 50 (5505 (Sds o JUBI (Sl Db gy » ol Conad (ST g Of 1

Ao L)

o L Cad 5o 1) 60l (e 5 ote Dbl g golats sladle b Ol slal
LS 53 (o3l DU la pite 2 b Cad i Sblu g pl Dol 03 S 4 2
bl 0esST 8l a1y Lay 287 ol slasdl g azsldS 56 oS s ame 5 oS U 5
S Dbla g S0 ) Dy 2 oy 58T ol sladl )5 Cd Caad Coal 4y a2 5
2L s WTs g Ced Sbley el pdbol by 528 sladl , i
(SN e s ¢ o Il ey (9 jume (g3lal Li )y alax I (gLl ONS” (gla aze
S, siS 53 posas sl 5 ooladl Dllag 5o, Sleass s 05 F5
ol pleal 5 5 iy p ol b S 5 Rl BT .l 03 5 S eiS 0l
el o glite (ks gla Il s

by 528" oty Sallb ol 5 Sl giys Jge Jol g 0 jegen 51 D8 o DUl g
Coen] O GLoE 53 40T 1,5 €395 50 sled 4 S8 0 liS jalo Sy 4iS o st
5O g bl s LRl W o Sl S LS Bl 03 s
20T Y i T (il esle a4 Caliinn (gl s 5387 Sosls (riopas 5 S
D) 3,15 gl 3T oS 5 me 5 oS U 5 sl ST (oolal Wi )
(YA g

(ol 25 aT )3 5 S 4 atasly g5 BB b 4 Ol slasl & LT
Olpl aladl lle 5 ade S50 Alg oo Sler DLL 5o S Ll glaeS 5o
2 dalys g 5 535S Syl U5 i Sl g bl i3l il
03 Ll e U S gty i 5538 sl (5l sl 535 g aras
Sl il 5 bas 3540l 51 Slodas Jidu ulul et .Sl Slg sla,l5L
5 08 ) sﬂf@ Sose S Gl cbad 5 e iS (soledl
A0 O



Y Cliey ¢ 1P o b /58LaBl (63l Johe Coladow dolilas [ 1F

s Ol bl o 1l Slu s 5 b S (sladS 5d sl o8 05500051

et 2 T 505 8 e oh adlllae 5 o) Doedl ol an 1355 Ol
SES 5a SIS ) Geliod ) ool a3l o Ol 33 1y Ol 1 5 (55l
3555) 235 € 3 I Jlaml iman 5 (6ol (o S 2l 5 b 2 S a3
Ol 4 sl i ol okd 9 3w 0 s lie ol ool Kos 3 4 (B b
Y} TG LY, 95 S 3 el Bl olamst] Gdsed g e 5 Caeal (dedie
(ﬁh.;ﬁ@blgﬁgja\,gafrwaw\bﬁ)@uﬁéu@ﬁmﬁ
G ol i)y 5 gita 3 Il It SVl b S s O35Sl s, b me &
03 g odd astls LAaJ\JJ:.l:J)Q}gJ}J))TﬁQ¢)L€::-L;&9)J b o ol

Wl 0 ol oty i 53 (6,8 o 5 (Slumer OLL

g3 Sl Y
Sibe Sbas > pogio V-V

Ol dsb 53 SE 550 5 ol el s Lok TP 5 Ok ol Ll
Vb ) ()G b 5 sl Jal s B s S8 5L 5 sl Gisy
5 slsS €3 d oo 03> hules £ b, il Lol en YK Cly\ o9l B s ol
I 5 e s 2alS (S L ()8 LS Sy 4 1y 35 55 55
PR TS i PR O L Rt I VP I ARV R R 3P
LAY (M 9 (shanr) 3315 5 o0 Sododils Ly s O g0l o (65La8l (SOl 5

5 bal sl gy o L;\asj:..f Ol ghlw glaas > 4w o
ly ol sl o (VAF9) | omn 5 5 ool €8 ds Sy OT list S8
S o G m by 4287 (oalal OIS glac Il s ('Ja..a 5 odelBl gl s o5

1. Burns & Mitchell



0 O o Of ot Slaidl 53 &8 G4 o JEH S 2bgr 2 o v (Sl g il 51

e i 5518 1 ool Hleal calin o 5 53 53 (Y2 F) O 5 osisss
TS s sl e olaml i, Ol o3lasl slaclb s 3y 5 355,
Loy Jsm i o1y Lallib wd g d ) S bl sl 1y (ol Slssl 55 (1440)
Al e OT ety
3phor st 53LaBl 355 0593 a5 ST (oalal Gig) 0y55 S L e 2 S
bt jsb a4 Olg e 1y (ol Glreyss A e lex L(1FAY (O SKes 5 D)
05 5 35 S Ol (Gl a5 (58 0 i sl o) €03 505 5 B3 D)0
LG)‘M.JS@ Loy a 5T - Sl jallil A 5 aST 558 o 3BT (glo 0
SETOT o5 e 5 abgie Jols Lallil dd g (il gy OT 3 a5 Sl (glabais
35 b VL 4 W5 5 OB WS pan s (Uil gl a3 5 pd 8
AL W lie el b oS 58 e S (gloygs 4 (538 L 35S ey oo
2 Gapeas ol 233 Olie 31 s 4 0T (b 5 05 ol ik 51
sk &y Glana g laz b (a3 5 adsl slge S 5 OIS slaw rals
S gk i B ge 4 Ol b (i aba S e 35155 e RalS
4355 oo al g 45 0 33l 5 VL deTys Ja5 s 1 Vb &5 b sbasl OT s
5okd (b ge ads Jsls LAl Ay oy Ly oS ol Sl O s 0L
OYAF (ol dw 5 godlad) 5 (30l 55 5 B3y 0595 SET a5l 5 Consl oo
IS i Gler s Sl 30 o Lol 25 sla) 5287 55 (sl sl
Wl o Fiay Dok Isb das o O g g 5m ol (VN (0L 5 5bd) 5,8 0
(i S 48 sl Ol 31 s,E 13 b cou Cd cad S 48 buy

lez.n okl ONS™ (sla e 5 280 aeS 52 o dbaly 325 5550 5o glaa b

1. Dorenbusch
2. Lucas
3. Filis & et al



Y Cliey ¢ 1P 0 o /58LaBl (6o Joho Coladiod dolilas [ 15

L5 & Ldime (V4AQ) 'S0 5 (VAAY) 'O gthan o s | odms ol ouk
SL osyls 3y b seS i 5 ONS slasl gls e OV o conitus bl
Ol (VAAY) O sthan . Conl 03 5 (s0laml Glas S5 OeT 59 5 ol 2t oS 52
L;l.;adf}.’:)'lu,&lj:;)‘/co.b::nQ‘YL_\)Jp:@l@q-di;?-j!wz}f)/\j\sxfzb
it o s (SlacS sh g (6Ll OIS (sl e o abaly SUT Gl day Ll 03 g o5
Alass s Oley I 55 ety ol OV g 4y Soladllas

S adlas 5)50 Sljoyss (ool Gl uie 28 eSS 13 Ol 1 e s
Q}@QMH{}QMOU}{))&&&L&S%Q‘}‘gL.M‘)‘JJ?j&B%M‘
Ldr oed GBS g Lt Lol 5 L slal 47 Sl 5o Llg e Sl ey ss .l
2o G i b il Odeol 5 s Jle Ol gie 4y il e 035 8 L8 Sl
;ﬁjocuﬁ)J}.bﬂMJ\{))S@A‘J?}JJJ4{)))‘3‘5)\955)";
5 op 6o S i Sueol ST Sl e Sliabll oy w1 Ol b e Jlas
slasl sl=T Dad ga g3lambl jley js b fua S o g i DdeOle s Ll Ll
Psln dlarly O oty amS 3 oS 1y 35 el 2alS o Kol el L il e
.(YaAd LSJ}.&) SLas u:@\fcov\..fa quu’\

L oS (osb 4 s slad 4 bt i 85 08 aS palo 5 A5 dhes 101
or O b S 5 oSS Olse 4 5 b Gl b ) adie t5m 03 Lyl
(Sieals 558l 3 pdy e B0 0T S er 5 Sl J5e VT ol Glex L )
Lg‘owrexc\w)jwjv\:j):j‘ Sl e js 55 0 & gladel )5 4 gyl
308 e (3l Gl Ilab p s b y5b 4 5 by TIps o ses sy
T s dsyn 0 JIFr 5 Shhslo gladal s doyn 4 AL Ol sl slasl s

s e JS5 S Hadee 5 A g 51 AU Wl 1 Sl sl

1. Hamilton
2. Mork



Y O e Ol LBl 30 (5505 (Sds o JUBI (Sla b gy » ol Conad (ST g 1 T

(b ST s 4t Sl g GS1 (S eSS slasl I iU oS
Cwd Sl slp Slley dex 3l ol Jolse 56 Cou s 4 1y O ) sl
does Sl Sdas odd st ladeT s Gass ple Lo g Sl ls L5 O
Goylsedgs ply idu pl glasl Sl g oS Ol slasl gl Cis Sl sl
sl ody T 4l (L slE dal g 36 528 slabl y Calsies slaz b (sl g5
IMSe S50 g o 53 5 Bl dal g slae e Sl e b bsasl p
ol Y O 5 Jale (gadge) 358 o slaml Calides gl 2w 53 olbids
5555 a5 505, Jole &S5 Ol 4 15 e OT 51 G50 gladeT s 5 S s
4 5558 sl s Sols & e g b opomen (ST Joe Ol 3 s3Lal 58,
Dl 1y sl gla i e ¢ ele ol Jss 3l C)B’ Olug 2 cladaT s
2,5 dal g Ol g

S bl Gl Wil g o o b 53 1 B Cad GlaeS b (IS 5k @
ol &S Sl sl 4 e b 56 b I S s 15 S0 G | a8
s 5535 S5 S b S 5 05 8 e 0Ll 4y LY el 3G
~obsS 55 Ll e 4 el IS GLolE 36 Gk 56 K0 5 ile e LSST
308 gl 528 gslasl glac s 1y 3 BT Suke

L5y St GlacS 5d dSh Gl Caad _ite glacS 58 LS & galual Olulis S
e oS i b Cou idgs Ul il el i etiS ol slay 28T 5 s
LS Jlasl 1y (6 i Sy gdome Sladst 3V Dlsyly 5 U Wigd oo ) smes (& Cnd
a3 5k 5 558 Sas e S el Ol (53 Sl g e e Gk I L
alor 1 ane g b 53 Gla) a8 55 Ll 4 a5 L asd (a2 ) Sliges o5
G5 idm 5L )50 adgl sl ge 5 lasle p GLNIST 1) Slsls 5l lodas idw 015!
Gl 4 A5 ide p delual HET Slayly ol Jlasl Cusgdous clins o LSS



Y Cliey ¢ PP 0l / 58LaBl (&l Johe Coladod dolla [1 A

S I okl 3 S Gl g5 B (s slaolis Ssp 5 5,18
OFM OSer 5 (shons) ol (il 15 i pdibolen] ol
ly i oS sl slay 428 slasl Ko (a8 4 G Cawd Sl slacS 42
S VAN IS L g5 oS Glandllas ¢ s wals Lialgs 15 e 36 o
Gla,siS b us oo VAVe was blsl 3 S b LRIl s e Ol S
et S ol iS L awlis 53 g icwlul Cundy js Sl js S oS sl
3L s LT 5,8 15 coels 35 0 T Slosls OV guams Cad 43 Sl
5 G el 53 Sy I w53 5 b Lle iyt (bt slaOle g
Lzes ol ge 51 (0 a3 SLEL 2l 551 amei 53) 03,5Tab e 51 e 5L 03zl

YRRV (A PRCH-FCINO JUNCAPP NCL - FOR JCICN 1 B g

@2 Ol Y-Y
o Oty N -Y-¥

“dle (b ek 5558 5o 1) S e oS 58 SIS (Y 0) Y5, 5 plis s
i ad O)lie DS sl ST el oS8 w5 ki3 g gy Yo TVAAY (gl
By s LAl Al 5 s sates LS 4 aeie b Cad iie S0 oS 515 0L
ol 4 Cad Ci G S (O)lal VAR Jue 53 iomas 358 o0 Cpekd 3
3513 s ite Sllu 5 53 (6 i i (O e

S Koy 45 ) 4 VAR e 51 eslizal L (Y+20) "ol Sl 5 01
1) (a0 gl 5 St i3 W5 e85 Dl 4 Ol 5o LB e lacS 4l

23 sl (GHley Gl Ol g oo pomed hias 0 13 P Cod Dol &) 5

1. Gelb
2. Raguindin and Reyes
3. Farzanegan and Markowat



Y4 e Of gt Sl 58 Gobw G4 o JEH S 2bgr 2 o v (Sl g il 51

sdalin S gad SWadS sh 5 e 5o o Bl 3 mads 4 1y Oyl sl
S5

EAS Ly Keomsg S5l sy S eslizal L (Ye0d) Ml 5 S
olasl s 5 S Coad i e Ol iy g 4 head (Lol
Sl e ite S 50 & 55 0T 1 (Sl oeT Gy ol s 5 G7 (gla) 528
s 4,3 Soke 4,1 (oolatl Sl Lk Sote oS 55 1 i s3]
S Iy G Ol

i ad S 43 Sl VAR e S eslizul L (Y++8) o, 5 1501 S
313 515 ey 3yge YVVARE b oyes b Oldl 5 slasl 0N la ke
QuujsL;ﬁfdizjs\,waﬁ@g@;bg&;;,ﬂﬁal;l&u@u
Cd Cad 2ol 51 ol e OIS oman ol o3ls oliaist| 5 4 (g5l
gl 3l ol 05 5 cal S5 0T Cite Sl glabisde JB sk
358 g05 Oy OT Jasl Il (0l Cad 2l a5 (63l

s oSyl 5 odiS s lg (slay 5287 48T Wsls OLS (YY) 5my O 5 Loy
e 1S B OS50 S gy b 4 dipdy e S Cad Dl i Sl 0l Dl S
el gmn o 0 diS jaleo sl 5iS slamsl 0 yls ediS 5l sl 5iST sl

ol slaas o mdly Olej w0l Cow gladlae s (Y1) Tl
JSr 6 e 5> (DFMSY) Ly 55876 Somd g B85k Jita 1 oS T
2B Sl 03 505 e3lizad Yo NV=1408 Jlo 1S T (g3l Lyl d L5l 5 5ol

1. Cologni and Manera

2. Gronwald & et al

3. Peersman and Van Robays

4. Chauvet

5. Dynamic Factor Markov Switching



AY Ol « TP o slows / solaidl (8l S iladoni doldad [ F+

Sl 5 s Il Lo gt 5 sbay 5 Stasl S Lo gos bas S, & ol 0T 51 S
.Mdu@bﬂ)}bw;@‘yy‘ugﬂg

S 03 355 sl 3 i a4 i adlee 4 (Y01)) 0L 5L
Jte 31 o3lizel b (Old&l 5 555 o sl clsblS (LIl 2l codomza VL) Ly 5287
3ok sl Jol gl Al e JUiSH bl b Koo Sk
Cl Caad Lo g0 65 55 &K ol b @ g ol en 35,5 ¢S5 il b cla 58
9300 4S5 Jle EK 1 ey codmze SVLT s 1 (gnlasil 3 68T, Jlax| WTI
NV A+ IT WSS PUPRC G (WP g

Jde S5 51 eslimal b gyl slaas o oy & (TVF) "le 5 ug ik
STVTP sz SV Jlam L MS-VAR” 6o son (555 5l (6505 1 sew S 5355
Yoo PV 005 b s 5 saS 5s FTP P ulh OV Sl U anslie | shie 4
U.éjl>l.’ J.:jj.? ‘_gla)stbLﬂjju.a_:x;J)}E;.ﬂquLha k;"i\)" -L.'I}‘Jﬂ_‘b\j});‘};b
B Sl ods eslimal (a3l Caamy Sl gk et ls K Olge 4 (i) S5
bl g s o 8l dbe opl &7 505 0Les MS-VAR-TVTP  Jube jl oa] s
! g_,.wL.A Q-LaaU;Lg\a))J

03 g Ly b S GlaS 53 O 4 (Y10) "0, es 5 5T
b Koo g 98 5le Joay LY VF-VAAF 055 (gl ailale (laosls I oslinal L 4S5
3050 33 Sl e ST o] Gy il 4wy b ksl ke JUES) Jlez!
¢l éu}" TVTP Jv\.a B Jest sl 9 Sl S99 v\-«:’) ‘5"-)\:- L;Lauj)

D84S 5 Golad et g ) Glatuer p et e B Cad glacS 5l

1. Engemann & et al

2. Medeiros and Sobral

3. Markov-Switching Vector Autoregressions
4. Time-Varying Transition Probability

5. Fixed Transition Probability

6. Abiyev & et al



1 O e O gl LBl 50 (55w Sds y> JEH Sl 2bgr » o oo (ST b Ol 5

Sl skl 6y G S Sl g 4 slaallae 53 (YY) "0l 5 Eodons
3,03 Ol ST Al Dl 5 6oy S P CE Cd SEalST Wisls Olas g dstls
ST 6l Yo A Jlo Ol s 31 s S Cnd 2alST 487 bl s Oliise o Cpiomes
035 O o Y VFNAFF 053 b 3 51 opl Ll .Sl axdls o5 5 ke il codouie
R

s > s 0N slasl slaeS 4 Sl 6, Seilul 4 (YIA) Ly 5 SIS
laosls Sl eslnul b jshie pty dsstls (655 0 5 (B8 als)l Gla)sES ol
aibaie J gy Conlow Sl 1 el b 613 5 O g 8 355 Jhay 5 1484-Y 010 51 Juad
2l sls 513 s 5550 ol Slasst o 1y Sl S Cead (sladS 45 5 L
DU 55 Jls S b dhy Lulal (glow (slaas > Sbluy 457 das o OLES
SRS S e S 5 g Gl Sl s S5 e 03> S Dl
Sb Sl 87 ol OT 51 (ST S momen S e (5L DdeOle )3 1y enl
Geos asl ST 55 5l Lyl e et Slle g 53 cage b S0 JSDs
S g0 A b Dkeoli ST Sl 331 53 ) (pls,l adlaie dxe s

10 LS O B 5 S S fs Sl eslizal L (YIA) "0 en 5 ol
sty Calibes Sloj G313 odoeze VLT (o5l iy 5 Cbb Cond m BLS,)
2 ST L latl Wiy 5 B o LI el 0 e aalllae 3 il 3
aadlan cpl s 3,8 513 ok 54 et 3550 WS -0l bl 3 (6ol gl DL s
b a8 ol L) g el S Cead B Skeoli S 5 s e 0L

Ll A Lol o b (lad g (Dol 9 SOl js Jy Sl a0

1. Mohaddes and Pesaran

2. Cavallo and Ribba

3. Das & et al

4. Discrete Wavelet Transform
5. Quantile Regression



Y C3liey ¢ 1P o lod /5Ll (8 3bo Joho iladiod ol [ FY

1S Ol Y-V

(s el g Sl g 51 do s ¥ a8 Wsls 0L «(VFAD) Lusly 5 Olsla
3 AU L (ngor gl SUlasi 3l Ao ys 70 (655 Ol e Sl g 1 Ao Y
Sl iie Sl g Jol wlis 51 (SOl a8 SalSS I Ll S ad Dbl g
el OF 1 3 (g3lal S

slasl (ol e o 53 a8 LA iE ey s (WWAD) el 5 L
Bl (bT Gl e le a5 ololis Ol slasl )l glaast o Il Ol ]
oo s lone ()l laes 2y IS 3T (ST (gl ie (51530 ol g5 5 eslizal
s S 0355 G B s ol 6z ddo &K Ay oo 53 e i3S
S5 andlas 3,00 1y 285 LS BT cdde opl 5l eslizal bog o3 ST slulis (gyls
33 SVsb S b s s S Sl enyly sLalS 31 VAR Jde s b Ldisls
ol ormes Al S LT 4 0T Sl il e olas slaest ol
2l GU e € Jus s Slleg ) do)3 Y0 a4 3B Ll
el bl 5 it 2 e 533 g ge sl e

AL U5 gl ESl 5B e S w1 OYA) ety 5 SO
Ao S Ay F 5 et ol Slaol S 4y S gdome (S5 gl (sliael (Al s
Wln ) 5287 1 51 pp Bl s el W5 Al £ el e Sl

Sl 13l 6l Ly goges Jslw 658N andllae 53 (VYAA) oyl 5 Sl i
Gl S 8 slasl o s i gyl Llesl sl s S L ol slasl
ol a3l Slas oz s p o5k 4 by pages D3l e S L ol 6
(s Cad e 5755 S5 L ol OlaS Gudissd cpl el 5,7 1 b ol ol slasl
ls Sltalin wsles S ls 5 Aol oo I3 5 5 IS wle (e
2 Srl s SUl Gl i o F 5 SdS 58 e Cl Oyl 5Ll

s (G ale 5 3 e ) 5 S5



Y O e Ol LBl 50 (5585 Sds y> JEH Sl 2bgr » o oo (ST b Ol 5

ks 55 01 slasl 55 o)l glaast o (g8 oIl gl (VWAR) el 5 L b
5 b slaesls 31 6,80 s HP i, 3l eslizul L linl .58 3 e HP 4 BP
sty VWWAYAYD Slejoyss b ads 53 ol slaat > 6,5 o)l 4 4Vl
5 gl OT 8 50 gl it 5 (ol laest 3 3550 5 LISET Gilam oKT
Ly ol 0)93 S Ol 1 slasl das o OLES tags slaanl Sl odys § fow
Sl 58 Wl VO 3 5 Gy easze 05 3l I W s oS ol il iy
5585 5 3oy sl s IS 56 sdaze ol g Ol 5 i Zulos s oS - (g50al sl
035 oo 95 L Ol jan (o5la8l Sg,y slao,gs g axils 65 J g0 i O 5l slaidl o
j\QTj\J&g;J:éLgho)jzb.wszdzbdumT)goT@@)M%éf@\
el o g ylay g 555 Ol jae S T
s a5 5 S Lol 5 as e 68U Sl eslizal L (1¥4) 01 5 b
m g S UK 5l 53 e o i Jalse 5 Jle Sl 4 OT Sl edaT iy
a3 oo QLS Gl () gl izl OVFAV-IYFR) (ladle (b 01 s (65l sla
SRl W5 ool slaad e 1 5L Ol 53 olw glaas 2 s ol Sl &S
ol S 3 Sl (Fas zobe 5 65l 315 0 e (I wle e O men S
daly ooyl 15 Gk o 56 OT 51 b glile g 5 &Kol S Cand ¢l
Ll 23S (sl 4 55 551 5 5 Al
- IS il L DUl 50 asdllae 4 (VWAY) o)l sy 5 O o
slasdl Wsls Ol 4-35‘-’;; di_.?&j}w QS)L» Jde I eslaa ¢ lel ol sl
Jlm 53 WWVEIY B ARVED 5 \RVIF BAYVYY 5875 6555 53 omdls ob e Ol
Geios aslllae 0555 Lolsl 5o H VL &5 L ) 5 Sl e Ly b 5SSl 2 &
G VLAl 5 edhe L) 06355 Sl Sy okl Jlazl e (Ll 03 ST 4 2
23,503 b i 010 slasdl & Sl oyl SOl gl ool +/0 50 AY /Y S 5



AY Ol « TP o skows / solaidl (83l o Silidzni doldad [ FF

330 Ohs g (B e g Sote S 0 O ad by Lile @Dl L) )
el 43 8 515 05T 3 50 OF ) Ll 43 5,57,

@3lasl Ah) 5 Cd e ST SISy ol sladisn (WY4) by
o 1 dn3 o O G ol gl 35T g ) ol ol S5 5 0Ly
oS j3lo i8S EG Olgie 4 Olpl @alaBl w) p Sl glacad IR AU
(At S 0S5 oS (65l S35 (sl 5iST LMl (gLl Ay ke (O
s b S ity o o 285 01w OL 2 3 )5S it o T 51l iie
b 01l 5> e editn J1 1Ll Gl iz ol ol el e (T 2 sl
S o D g K05 (slaypiS Bl 3 1) phie s 1 5 a8 s

Jobe 31 eslizal b O ) sbasl 555y 53555 Lo (V¥AY) 0K 5 O o
s I 1 i 5 8 el Sy s S o 35
o3 0L G ol gl L3S gy WAV BAYRY el o Ol o8l
ot e 4 s Smdse DSl i) Sl eds gl ol glaes
Wiy e Ay S0la L s am 4 (s el A5 by 55 5 ea g Sombie
sladl Sl odd (gduazb A/0F o F/FY (/A Co g a4 YL Sl Ad ﬁ)ka Cde
YL, b had Ve Bl iy b b OA 35575 Joad V' (s 3550 0555 (b O
R R T R e 3 L Y e R Ry
Sl 0l 35T Ao yn /0 5 /AY /N S 5

ﬁjo‘ﬂléjlqdjljsl)sojw¢.\9 oo p h gladlas 55 (VWAF) 5 o 5 )T
oo T ooty gl sty 5 WWAFSAYYA Glej oy 55 (b 53 OT sl 55 (28 el
05051 5 Ol 8 5l S Sliges 53 05n5T Ogmmar § 2elsbl slafiss )
(o 5 s Gl 5 M5 O gmen iy K03 5 0SSy (s1a5 - gmer
O SIE iy ol g5 A s a1y (ol lssl 53 O pde 3.5

e Sl eslamal b 50 0LL 55 58 edalive (639U 1, gyl Hlesl s O, poe



O [ ... Ol SLal 3 (53bm Glads 12 JU! S gbgr » ol consd S g O 31

ro 5 ol Jlesl 5o 1) Jleasl 045 pde 285 (LGS LT &7 4 b pl o
3,5 3,50l bl 53 Ol g el 1y and B ol ABlys 5 Lslsyl 3 sy 3590 chins oo

sop w by B3l ses Job dde 1 eslizel L (VW49) 0K 5 (6w
5 sl Ol sl 5 s Gl ts (5 SLadlSS & Sy o Saelw 25T
S Sl £33l Jie I e 5 My S a1 S0 Bl o
P 4 e Sate (5B WSS 5 S (B G s el i)
S Gl A 5 4l 15 Lol s s s SRISL A 5 (288 ol
oart Calply Sl in o gn e B s el Tl s SIS ) 7550
P i 5 o5 2 8 SIS 56 oo 53 (il3 e A (g Sl Jles!
213 Jgamee 4 )l

S S I 0ke sla b 1 eslizal L (1¥49) Slal s 65558 5 eslietny
31 o3lial b e 3 53,87 ) 3l WAYNVS 055 b s 15 0l slasil s (6500
G ol @l A Ol b S £ ot @ Csn s e Jbe
5 Slabawly WY Silsyls Ol o ST (s deT )5 amili das o O
S Rl Js b oo SRl kel 5 Gigs g8 dlet el LI lale u
s e gals ) slasl s S, CJE) Jla ol joleo Sl 5 Cole (sl

Cod eS8 0lamel Ol J1 w4 (glandllas 53 (VFAY) O K0 5 (oo
SL S S0 p b 535 e Sleslinal L Ol pl (3Ll Al g0 5 O
Al s dmts oyl a5 Azl WWFAYAYAY. L5053 (b s podle Sl ot o
@alasl L) Sdd el Sl il 5o YU Slle g 05 5o Cdi Cad oS 50 S
Oliame ol eynlil o pdon omly Olog b by 53 ol Li, 580 4 Sl

&\U.,\;:f@:%\)Qﬁw&\}élgha)js)sébmn:J\)’LAQJJfoJ:S-S

1. Band-Pass Filter



Y C3liey ¢ 1P 0l / 58LaBl (&b Joho oladod dollas [ 5

S Cd 55 Dbl g8 pl80n 3 03,15 e I3 Al plate 4 T, 51
3,8 515 oslizul 3 5o

Slesh aie s (eadate Olallls oS Lo Ol o o280 SOlallas Sluper 53
iy 53 Sllas ol edes Sisls g Sl 8 8 e OT 5 Sae Jalse 5 solow
Gy s gladde 1 Js1s 3 a5 8 &y Slllls 1 Sl 03 g T lis
Sy s 4 &8 e 5s Lles ST eslinal gyl Sbaas e Jelss o5
S Fp s eslial o gladue ) Gl e ol e o 8
Sl Kot 555k iy, wlen b e glaisy 5l S5l om0 Slallae
53 0%l Jlezl (Ollllan ol 53 S b 5 ol b s S eslital (65l sl Julos
S s ol ok w3 S s ol s s a4 e d) S AT L s oS
5 b (1 il (6,8 05100 oty 5 Vsl & Gl ol 53 bl andllas Lo
I gyt 81y allan ) 53 L 6l o oslinel S Cod (slaiS 5 2] el
s S 3355 Szt p O S )le Juka I (5l St 1 (635 L Lnd SlaS 55
)03 egls 53 el okt .5 o g (TVTP) "0l (b s ite Jis) SVl L
S5 0ble Jlazl (g9 Sl o Calies (glaeS 08 Dl 31 ol o an)lan
355554 By 5 s Ko w2504 50 eSS 5 sl Jlast 5 (55875 5 5550) 50
35555 ol b g 3050 g se dlm B4 5,8 515 o 5 4525 3 )50 (oS
] oS rl}u\ (s Olallas s

G5 (s 59 ¥
Sl sl Sl b saeS 5 SIS 5T Gl ey ol s
ol gt cp ool old oslinul ke JUisl Jlaz b &Kiomd g 35Sl 39,

MMW&MJ}J QTJ‘WJOM ng‘)ﬁJJ.AJJ 4;'3‘)‘)\.{4.: Lg\.hj:ah Ls’.titf-

1. Time-Varying Transition Probability



Y O e Ol LBl 50 (5 5b5 Sds 1> JEH Sl 2bgr » o oo (ST g Ol 5

50l st e 5le b 6Kiomd g 38 5l o o s g0 3557 p S Sl
D55 h g S Je eSS ) Ol gie 4 pite
S Cand (S gl ol Sl Y-

ol 03 &S syl sy Al Gl (CE Cwd glacS b Clj'xwl sy
Sl Cad ol 5o sl ealinal 28 GlaeS gd ol Sl s Hler I Gadosd

55 00 Ol &S 55 2l (gl U lane Sl

Aroil = Inr oil, —Inroil,.y , t=1,...,T ()

old iy 5 (Aroilj);&sgﬁéﬁ)@);@ﬁyo\yagp; | P
Z(\Q/\*c\iij) ol

Aroil,, if Aroily >0

0 , if Aroil, <0 )

Aroilf = {

O shron Lo g oS ol Jlaite (NOPI)' o Cad 2131 Sl g Il @

! ol 43‘)‘ (V44%)

NOPI,
_ { Inroil, — max(Inroil;_4, ..., Inroil,_,) , if Inroil, > max(Inroil,_q, ..., Inroil;_,)
— o, otherwise

)
03 S b e S 3l b b )3 ek do 3 Olgie 4 NOPI Sl

55 n daloes 258 Lo fusb lgx

1. Mork
2. Net oil Price Increases



Y Cliey ¢ 1P 0l /58LaBl (&b Joho oladiow dollaas [1 FA

Sy 812 ol 0k S50 (1890) T 55 5 Lo 5 '(SOPI) pler Il @

258 0 03l GARCH 53, 5l Ctd Cad Sblu g5 05557

4
Aroil, = ay + Z a;Aroil,_1 + & & ~N(O, hy)
Ji=1
he =vo + V1€t 1t Vzht 1
-, lf
SOPI, = \/_ \/_ (f)
, lf \/_h_t =

S5 slo 3y g oo IV

3590 Ml Sliis 53 (Sl 33 ) poty (S50 0 Ko g 58 5le e
old alis 5 oy ,me o b Slboj g m gbds I K5 5,8 e 5 eslinad
33 Sl gl sl Llg o a5 ol S i la bl Jols Js opl S
S o B85l Sk 5l (s IS8 a3 13 s 3500 Iy Cilee a5
e Gk Sl Caliee a5y 5 bkl o Jal 5 s (‘f?‘g” S Sl oyl
Bl CaSTHle gl 4,0 0w 9w &S 358 0 S sdalin LB L8 Cuad
23 S sle b el bl (S L pled ek Jlil 55 i Joe Lol
B o e oy 4 Calie ey 8 Sl Gl o) L blards
b oCalies slamss oS5 Giledde g ol Glate sd g o3ls DL odalie
JB,8) iy Gb i ool i)l dde cpl 514 Gl Dglate Sls guat
3 ospee) s Tl ah o Gend Dldalin db s &S 5 Joimee (odalive
(\YAF (g jane

OT oy ol &S (g e by &S Sl ol 5 B3 e e ladde o

)‘L;EJ-J:PLgtAdJAJj@ﬁ'}a)y&)&huhm&uﬁ%pjjaaj;@cbu\

1. Standard Oil Price Increases
2. Lee & Rati



FA . Ol Sl 3 (53bm Slads 12 JUH! S 2bgr » ol consd S g O 1

23 g e e 03 8 33 4 K03 Sy 4 Comdy Sl i o bl
e g b s Condiy 4 Cands O 1 e o e ol ) S
3,5 ol e 4y JUsH ) o e sladibe ol 5 KSs (S ps 5 el
S 5 'STAR ladde 5 il o ke 5 ol 3 Koo S5l Je
& (S adde ol 55 e AT 6l (s oSy s T3 o e
Oshan Lw g oS oS )b Jlasl Jus s dadde TR I (e Card g
Sooh) ol oks w3 8 B 55 o, Ssge 4 =30 B el el wly
O A 02 S b o S5 02 S eSS Sl aslizal b sy cal 53 (Yoo F
63)¢5¢ﬁ36u5ﬁﬁtoé%wyﬁ5)ﬁ¢“d}bj&ﬁ)ﬁ’f)éuﬁb
5T s 4y 03 b it JUs) Jlozml ey e Sl oalizal 1 Lo 35 i 5187 Szt
FB cas o 5 T 0k 53 & (s st B Bt g Sl e o
313 (5p) odalie b6 e AT 5 6K 4 (Ko 50350 oaliee
Wl 5 3l S CVAVY) SIS (6 gm 31 5L s (1 Ko g 265 5le ke
ol shaast o sl 6l (VAAR) O sihead (6 g 31 ¢ g 3 0ok 55 pmn <(VAVY)
Osthoon clunl Sbj G Sogo 4 & il p Gildile Hokain 4 Al ools ann g
55 Calibes gl T 3L s slaze sy OT 5 a8 515 anw 55 1) Jude (Y44F (14A4)
e Yt Sl S S sl 4 5l e S sa 5 Je S (g5 sh 0 85 s
t=1,2,...,t0 laeyss 53 odd dalive lassls oo 4 &S (oo a5 S &Iyl 55

Ye=¢Ct+0yq1te ) £-N(0,0%) ®)

1. Smooth Transition Auto-Regressive
2. Enders



AY Ol « TP o slows / solaidl (8l S Siladoni doldad [0+

dl’-d‘)b.}f&lJ\}_;&‘éﬁ@iﬂfﬂCLNJQJ‘JL&JM&tOQuJJJJ}Q
sl (a5 gy Al 5l eslatal b beeslsty e oy 95 (gl 5 4S5 5 dal 5 ol
Ve=C+0yi1+ &  for t=ty+1to+2,.. #)

033 (grba 3l 95 6 s I 558 53 i 73S 5 LebI Ol 5 g laS 5k 4
S Cnds 32 i Sl gy blae 53 bled (o iy 1 OT il s b (oS 5 5
35S e Aslee 93 48T Joe Ol oo gocpl 3l 3sd 48 8 by Sola kie O pe 4
5 gos Slgii 5 Sy 4 dib 4 5 s,

Vi = Cst + Byi—1 + & V)

Sp s SEL i =12, 0t 0y53 Gl &S Sl Bl e &K Sp 0T 4 oS
Yl | Jue 4 Jl= L(V48F O ghean) LS Hlestl 1, S=2 iz = tot+l,t0H2,. ..
e Sl esle il OGSl 5B 872 4 SELS ok K85 s Gl
D) 4 35Sl i I 5 oS St ($ala e 355 5 oS Lol (ke

Wl 53

P[S; =jISt = 1,St—1 =), St—2, -] = P[S¢ = i|Se—q = j] = By W)

(e (B Conds 4 g5 euT 30 Cards 4] Cands Sl ES o el om

AFS Glatanss 5SS s alamd 55 5 e e Sl 4 4 5 Lol (S
A4 s ls

Yo P = @)

S sl Al sl Szl B3l 1) 4 ] 51 e Sl s S|

3l



B0) O . Ol Sl 3 (53bm Slads 12 JUH! S 2bgr » ol consd S g O 1

St=0 t:]-
p= St+1=0 I30|o I:'o| 1
St1=0 P1|0 P1|1

Z 1 1

il w3 4 il DSl 5) ek dde Cead oS Sl el IS s

sl TIMSD 1 51 o8 ¢ (MSM) 5 5ke 53 U555l slads Sl e

Sladde gl Lsh on o TMSH) oty 53 Slewal 5 (MSA) 5 S5 51

i gw o5 sk S e £lg3l ) S

L g ) e s 0 ke SO g S 3355 Ko g 55 s

i=1

Mo & 399 L9 = 3>
Je b N & 2
JY mise
14
MSM (m)-AR(p) | Ay, — u(s,) = Z @ (Ayei = u(se-)) — & | &~IID(0,02) oSl
i=1 5
MSI (m)-AR(p) Ay, = c(s) + Z a;(Ay,_) + &, &~IID(0,0%) | sl o,e
i=1
i ) obls
MSH (m)-AR(p) Ay, =c+ Z a;(Ay,_) + & &~IID(0,02(s;)) et S
i=
P e %1}..‘5
MSA (m)-AR(p) Ay =c+ z a;(s)(Qye_i) + g &~I11D(0,0?) L
[t it

(P15 8) tae

OS5l a3y i dda & 5505 Juolo Oliabl Sl (sl Jube Sl (651 2l

S fmlio (5310 (35 &S0 b dae) (o Jabe b e )3 (255 5 51 i b Jue)

1. Markov-Switching Mean
2. Markov-Switching Intercept Term
3. Markov-Switching Autoregressive

4. Markov-Switching Heteroskedasticity

5. Krolzig




Y C3liey ¢ 1P o lod /5Ll (8 3bo Joho iladiod ol [ Y

S 555 eolizal (LR) | Slicly S 05057 51 lei oo Jles! baesls 655
;ﬂ@q‘},‘;&{;d,\;;}}ﬁ)Td\a)uT
LR = 2(In(Lyg) — In(Lg)) )

LR,,\,&\{@(J;JL»V{,‘)J:;:JM)@UJM el ys Sha Lyg 0T s o
3L Shls oyl cpl il o (s Jie) die Jde gleiiu ;s S odiasOLES
Sas okl Jldie a7 S5 53 oSl o gdoue shiss 4 (6305T ay5 b 95618
b analin 53 58k 055 i Jube 487 35 g0 (68 s i 8l i OT Sl
e Je Sl gl ol esls (a5 1y s iembie SB35l o et Je
o oolasl Wiy e SSE gl .»Jf szl s Jue gl 4 S 5L {"ij)
Sk algy Je 5 ) ahg SN e 5 Al By ALl Caliee slags S
sh g oslimal Sledbl clajlae jshte ol 34 S b 3, dte Ko g
~ 50 S s (6 L Bl 0T Sledbl (glajlas jltie 4T LBL oo gy oo
3,5 eslitul w0l 5 5,058 SGET O Sedbl glao,bT 51015 o 56 b
Lo 3 3l bl T3 o ST oL a5 Wlosls Olas P18 Cise Sl o

.J)\Jaﬂb@wdﬁsﬂp

= 2lyed) | 2N (o)
T T

AIC
e JES! i b cisuigw B8 sl Joo F-F

,;Ju;s\c;yu;}iMs\jwbﬁ)ﬂ&zggyg;,uéwmpdé,
L ite JUist Jlaz 5 (FTP) ol JUst Jlez) ol W gy ol &S 5,05 555 gy
JUst SVt das s o3l S ol ol FTP Lol (S35 kzea  (TVTP)OL

1. Likelihood Ratio (LR)
2. Fixed Transition Probability
3. Time-Varying Transition Probability



OF [ ... Ol SLal 3 (53bm Slads 12 JUH! S gbgr » ol consd S g O 31

Wb atetia slie 650 Gt et 4 558 g0 5 By pl 03 LBl ke
g n 0313 5 abslan oy gon S G (b e 4 Sl atls g
p(se = j|$e1 = iS¢z = k, ) = p(S¢ = j|se—q = 1) = py; ()
o sl 8 Cole Olg o (B55 ole Ul ¢ le b Jsl Jlazl pay 3 oplplo
M G5l oy 6yl p ol sl ails (Ko )l EPRUS - JUEEEES
el ] Cands 3 Sum 4l Cands Jll By Jlal & S e Lo 5 |y aiads
o sl Jlaz| 0T 3 a8 Catlo (g 5b 1) Il a5 o o555l JUml L 5le 0155 o opl ol
(ol 05 Ol (VAAR)' 0 il 55 o7 glailen .ol il s (6l R0 4 S s o))
Ty 0nls Sl ) oy e 4 515 e Sl Jlez| g

p=pr(s, =1‘SH=1) (235 92 Oble Jlaz|

p=pr(s, :Z‘SHZZ) (255 53 OLle Jlaz|
sl (FTP) &b sl Jlaz| gy 4l i 28 (TVTP) e Jlisl Jlazs| 3,
B swsp 6l adllan ol 3 s 5 me (VARF) o5 05 Lo LU ol b, o
Sy silate w5k or oslinel 3,55 55 ol Sl @)l b 2 5, (S laS 5d
P 5 D) goa O b e Jlisl VL asels

Pijc = Prlse = jlse—1 = L, 0il;4] =
exp(¥ijotoily_1¥ij1)
1+exp(¥ijo+oile_1Vij1)

:r_.v.)\b O v\.&lao.a izl,...,M,jzl,...,M'l QT B "y

)

Pime = Prlse = M|St—1 =i0ili4]=1- 29'4=_11 Dijt L= (%)
1,..,.M
LS b Joli 0Qlp (sl ad 0 55 5l aie Sy e, sl M SY¥sles o) 55 oS

33598 (Sloe a0 i 5 15 K05 0 4 NEPRC SIS+ LU U

1. Hamilton
2. Filardo



AY Ol « TP o slows / solaidl (83l o Silidzni doldad [ OF

Y e
exp(Y10+X]=1 0ils_1V¥1;)

r(s;,=1ls,_,=1) = : i (e)
p ( t t-1 ) 1+exp(]/1o+2}1=1011t—171j)
exp(y20+27-1=1 Oilt_llzj)

e J . (V%)
pr(s; t-1 ) 1+exp(yzo+X7; 0ily_1425)

prise =5\ w3 »» 0kl Ju=t prisy =1ls;m1 = 1) & )5k «

Oil jsze (Guimed cpl 5 das oo OLES 1, Y 230 03 odile Jlex| 2|s;-1 = 2)

S ghailen ol ok drloes Calides Il Hlgar 4 45 Sl i med S 5 Sl
(F) 5 () oY ) (1) sladgn s 5l s o S 58 mloes (6l s 0Ly 3 iy
Aroilf 5 das o S |y Cdd e 5 e &S 53 AT0Il (ol 0l o5lizal
o2 Gy ool gl died S Ced Cute (glacS 5 adias 0L SOPI s NOPIL
0 A 5V Sl (gylow slaas o OV S|y S5 s (slacS 18 Ol ]

3,8 o )5 o 5w 300 53,57 5 B S S 5d e ol oSS

sl o 9 4 x5 9 Joo 39T 5 .F
= bb Qg.o}Tg Y ST A-F
BE) 6)[:1-5 )‘jb‘,: S gl.o.:s LQUBS}& JJ\ adllae w“ BE) K a)u‘ 6)}24\.4.&

S oyss b e Jnl St b Ko g (558 5l ko Sl eslizal b Ol 1 slasil
‘5\,.@,.:4&'.@%;,\;&@54{;5 Sy dedd Soypo 4 \TAD B AFAF

)}lﬂ—.d uf.‘ts‘f’ C,.w\ 4.19_}’J.A L}"LAJ LSJ“” ‘SLQGJ‘J LS’-LLALS“)J" G&LAJ 6‘).«.«4}&‘}.:1’&'

1. Khemiri and Ali



00 [ ... Ol SLaBl 30 (53bm Slads 12 S S 2bgr » i consd GG g I 31

Loy pize oUle Condy ADF' 5 KPSS' usly aiy, sladsasT Sl eslizal L Iy

. d).&g-)@\o:ﬁb’bda.»):s\foﬂw)ﬁ

JM Sl ko S S 39 Loy SV J9ox
@Bl& Q}n}T Jl):u'l
ADF(3) | KPSS | & fust

Bl | e | dle | oaSlo | ke

—(EG) gslassl ws,
Lo
-Y/ev /¥ O/¥0 -N#¥ \PINY | Y/7» Y/V. B2 HN PNT-3))

Sl Cwed ay S Is

(ra.

4 340 liad dlols 53 KPSS S ADF iy jpslis 3 Slbons 3.0,z 555 0 SS0L e

RERRYL N 71 A

P 03 Ol slasl js (ool laas o 558 o0 aba>De (V) Hls g 1 4ST ) shailen

Aoy sy Sys0 0595 b5 &S (ysb a4l cdalin B VYAO-VFAY o4
LOIYAF-AE 5 ¥ -8) OFAPAY sladle & bge Gl gk aw 5 (ol
2> 63kamil 385 sl 4 Ol on 15 WA =) Tl s Sl o3 gy 4l go Kt 2alS
4 Cond WY Jlo gl Jud 55 (oolaBl Ai ) o9 cpl 55 .58 oLl Slejayes o
ooy (Ao y3 —A/F) gy 5 5,50 °JJ-’6E)-’C)"“&:’,[’,4:"\V‘\' Jl s awlie fas
500t Ll s a5 ol sl sl L ol 4 YAF Jl ¢ Jlin 3
OLL 53 Cund g cpl o Cbls anlsl 53 VWAD Lo s 9 i s,y 5 5 o5 (3Ll sy
slazbl canw 5 o al b s Ll il sl 55 VWWAA-AS sladle o C-)\.P; asl

55 Ll .l aelsl WFAY Jlu U (6555 ) Cundy ol 9 Al axlge (gl dd 555, L O,

1. Kwiatkowski—Phillips—Schmidt—Shin
2. Augmented Dickey—Fuller



AY Ol ¢ TP o skows / solaidl (83w o Silidzni doldad [ 0F

033 3 Salis 5 3L 3 5 s 5 5287 (3Ll Cons s \WAD 5 VAT gladle b

& s galaml s,

EG
20

15

10

2004+
84 85 86 87 88 89 90 o1 o2 o3 o4 o5

Ol lad solaidl ulby ) 510903

i b SBT g il Y-F
SLeS 58 a6l iy Hler Sl s o,lal Ll gy Cand 3 a5 shilen
S S DMLl ST 5 Y ) SVslee) Jsl gy aw 45 308 e eslitul G S
5 due 2,875 il (F doles) polezr Bo)y 5 Sl dloes LB O Cnd 4 bg s
Sl gzl sshu 4 piler (S5 5 ool Sl G Cnd DUl g ol 5l
o Gy S b i, 5l S Gl sdd eslizel GARCH Jus 5l ci Ced
b Slanal bl by b eslized 03,8 e 13 eslizal 35 e b piie (6 p A0
3 Ko oSl iy elined b o Cead Sl g (3Ldibe 5l Ll G S35
St "o S0l b s 0053 ST oMbl slaslons 51 (S 38 5 s L

G SSle dslan s (51178 et ke Ve 31T 50 e 855 g5 SBer

1. Box-Jenkins

2. Akaike Information Criterion (AIC)

3. Schwarz-Bayesian Information Criterion (SIC)
4. Hannan—Quinn Information Criterion (HQIC)
5. Autoregressive

6. Moving Average



BY [ ... Ol SLal 3 (53bm Slads 12 JUH! S gy » ol consd S g 1 31

Gslan ) ST o5 0sasT Sl Lsd o e ARMAP,Q) &y s 4
Ci sl |y Sbleg ARCH a3l Sl eslizal b 015 o Sysesd )5S o
g;.‘,:s,gwsbgT;\.upwwﬁ@wudbuéﬁdipd.ws;;dﬁw
oSole dsles rasd 1y sl it ol Uil 48 e O S e Bl mlaw 55 O
Gl b Sole dslee Cpe - Fulsd slae Sl esliud b cCledd oslizal b &
bty sles a1 4 a5 L i pw ARMA,Y) Sy 4 Cd s Ol s
SARCH b 055 6 51 S 587 asl b 035 e il sl 123 (6513 5 5o
Olge 4 5035 05Y Ll 5 e GARCH(,+) Jus cnl sl 513 sns s GARCH
canlsl s .l 0ds S g 53 0T gl 5. 83,8 5133557 2 3550 uibls dslas
ool aalre 51l Cad Sllo g cpoler ) 4 Sl Cad SlalS 1 alws 1

SOPI & Lgye ahslae s otd ol il (Bp) Jio sllas e 5 () 0 55T

D3 s Al
[cxSilko dole] ARMA(Y,Y) Joo 3587 » 31 Jolo> mbs ¥ Joua
S 1Sbxo ek ‘ Z o5kl ‘ S ‘ in
Aroily = ag + oy Aroil_q + Big—q + 1 3Sile Aol
& ; & ~N(0,h)
oAy Jove. WYY constant
dovin* afrvre Javeq AR(1)
oo * glar ey Jsovy MA(1)
he = il 519 Ualze
Yo+ Vi€l
v * F/.4¥0 $4/4\F0 Constant
COARATE YRR < JAVYY g,
R'=./s¥y; SIC=Alvafy ; AIC=An#0 ; Log likelihood =
-v.o/vvInverted AR Roots= ./ax; Inverted MA Roots= - il oyl
/50

RO IR TP TN [_)L;:.o.l;lc\l.pléjsgﬁféb:jjlswjisu.}%jg*-xe)arv.é:iﬁL;l»-uéh_:c.:.n

1. Autoregressive Moving Average



AY Ol « TP o skows / solaidl (83l o Silidzni doldad [ OA

-

Y lage 53 S e GlacS 5d 2l Sl (6 &l iy 3 Jols =.

Oil Price Shock: Aroil;

RGO PR r.:.wj

0il Price Shock: Aroil,

MMAA

a4 85 3 ar = 89 o 21 22 L] 24 e

0il Price Shock: SOPI;

T T T T T T T T T T
2 85 86 &7 338 | Qg 21 o2 a3 24 e

0il Price Shock: NOPI;

28 2
24 7]
20 ]
L
4
12
ER
0z | )
2]
04
00 0 -J\

W os4 85 ® & B 8 0§ 2 @ # %

84 %5 8 & 8 8 9 81

Sl Cand (SS9 Y 18005

T T
52 @ W 5

Guts glaassl o

g g5 ok Juo dug 49 9 Jobo o F-F
O35S 5l gladae gl dguta 55 o8 slailen L Llo ba ke ales Sl

(ol JU! Il b o sor 355 5le ke 51 3linl b Tsl A o, La1 55 68 gur

Sl b e Sl Jde g § 53 50 iy wingy s 5 o3 ol b 4 4igy Jobo
255 4 Al Ctlitne fal g b S v 055 )l Jie gl e ol 53 €55kt !
SN Hlas wlul s MSIH(2)-AR(2) Jue 5 ok 5,57 5 Calses a5y ol

ol Joe 5331 (oS 5 Do 4 el s Ol 4 ke Ol e 4 SIS

el ol o3lizal OX-MELiCS 131 ¢ 5 51 ke 5,57 (sl 5 )



08 [ ... Ol SLaBl 3 (53bm Slads 12 JUH! S gy » ol consd S g O 31

493 5 4By 53 Cpmen el ) 4 ataaly I Sl S50 Je 5 o) 4 s
Dl o ol iy 5y 9 485 Ol 5o

48 sazen 5 (ol dd) F 5 Olea adlas pl 55 EGy (gl5ys piie Cais s
e ol ol .l (eolaml iy &5 oal Tk addy 55 Olad OT Sl
15 55 e Ol V8 ks & 5 sois MSIH(2)-AR(2)

EGy = Bo(se) + P1EGy_1 + B2EGr 5 + uy av)
b w250 3 (b 5 035 055 4 atesly cdibe I 51 558 Olgie & B ¢35 dolas 3 o
335 2 3 5 s 35 3 o aadBs s bl alllan 53 3l 15 S, = 1,2
- et U~NID[(0,02(5)] Copon U sl o ol OLSS 025
ly ilsls 5 ke 5la b dbe i a5 Sl Joe sl da oS 55k 4 553

O’lz,ifSt=1

e dal0l[s] = Iy
B4 e [t] O_Zzyifst=2‘v:’..)J d

(FTP) cob JGs! Jloi>! 31 Lol> ol F-F
355 0 03l LR 05037 51 laosls (6 &I 035 st 2 b 0390 o s Sl
b5 e 6 SIS S eslinul 035 conlin 0diasilES 09031 cpl Hldie bnsl s &S
49035 p95 w5 e 51 (2,8 5N i Jol a5 e S (8,8 JMRe (romen Ll
G s Olge & Jsb w3y 38 IVl Ol M Sl s gme (s LT bl
el i Bb5 il sy galal 55575 w55 Olse 4 e3> w5) 5 olal
3 IVA Bl ealasl 5,y ﬁj, 53 0Ll Jlazt das e Olis Jlast OVl w5



AY Ol « TP o skows / Solaidl (8w S iladoni doldad [ £+

el J&S Jli! 4 MSIH(2)-AR(2) Joe 3 ol gubi. F Jgus

& piko | il o [ tojll e [ gt
2504 el M 5
(V232 Bo(1) ¥/409 /A e
(Y232 Bo(2) —V/AFY —\/8Y YD
s S 5l
EG:_4 aax! 4/4¥ e
EG, —/004¥ —¥/FA s
20 4 el bl
SEVE3)) of /Y44
(Y3, 0F /Y40
Wapad) S50 5 paseis glao)luT
Pu «NASA LR-test AYSYS[ -/ ¥
P2 < JOAYS  Log- —NB/Y VY
likelihood

Guts glaasl o

—— r:GGDP(scaled)

_ P[Regime 0] smoothed

I L I I | I I L I 1 I
1385 1350 1395
_ P[Regime 1] smoothed

1.00 1.00
0.751 0.75F
0.501 0.50F
0251 0251
. ‘ . y
1385 13%0 1395 1385 1350 1395

b JE it b cSizuiga- B sl Joe 3 Jolo gt I 518g08

rir

Gt laal e



$1 0 e Ol Sl 3 (55bm Glads 12 S S 2bgr » ol onsd S g O 31

— S b e 1 o= Tl 4 a5 b osd e edalin ¥ la s 5o S skl
5 Dl b ey ke okl B51 5 (il ol ab QUi Szl b Ko e
el ol 030y OLES HIs gl o Can YU Cad s ((oolal Ud)) Sl el
Dlsed opl 53 e pslie s e QLIS ) (eolal di )y jislie Cnly Caw WU i ga
sbiles .ol alal s, il Kl Cote slie 5 golasl i, gals Kl
Fs 0093 55 0ble 5 (golaml Ui ) Co 5B 55 mw oy d ST 53 558 e odalin &S
Ao s S edd GLld e S Glage ol Cend 53 el w5 e
Wl 3585 a5y 0ins OLES S5 55 5 (Bas ey el Ol
,,um.c,w\a,uuz,lfau&Lﬂu&uﬁ,‘,gbﬁf&u;}}f Jad>= 3
Ao ys #F 35l ol (s3lal By o Kl ) 13 dphen 4D &
SAFAL OYAV-AYAS cladle b s Slaalie ol LI & 555 o Jols ) Slualie
Y5 spdem a Oldalie sle 5 3,8 uys 1y dey 4 ITAF 5 YFAFSIYAY (V¥4
Aas _a ouz;d,u,'iyu@ué\,)a.‘.\;\afﬂ;(r 2330 3555 (235 0> do s
& 095 dgb Lo sie 5039 o 05, Olge & By oo oo 2os 0093 b &S

C""""°5}"J‘MY/9VJ’\]"’}§)ﬁj)&‘f}g}“éjf/?vj"jg}’})ﬁj)

,,ur,_j,w—f,\;,“;,;l;\swt,u;mﬂj,.u.Jgﬁf;.\;@,sz,lplv,;.Jc,.wi;swjy.\
d)l’.ﬁ;&_ﬁ‘..13)tﬂbd‘)}éb)).w‘a“b:u&w\*)\ ﬁj))‘dﬁ?’ﬁd\)}g@‘nﬂn)bou&
Q‘GM-\B;#‘))‘ V’fj)d)wii’-ﬁbjwﬁb



Y C3liey ¢ 1P o lod /5Ll (8o Joho iladiod ol [ 5Y

iy 4 bgw S S 39.0 90>

G950595) w3

395 50395 w3

() Jle S Sl (b)) JWo Jucd o
(FNIFAD-(F)IFAD \ (YIWYAD-(V)IYAD Y
CENYAV=(\)\YAS A (FYAD-(F)IYAD \
(O —(FIYAA 7 FNYFAM=(DIYAA s
(FIFA—(F)I¥4. \ (M4 —(Y)Vr4. Y
(F)Irar-(1)1vay \% (FIFA -(1)Ir4) ¥
(FIFAO-(F)IVAF o (F)Irar-(F)Ivay ¥

250 0 s Dltalin Lo sv/5¥ 250 Bl Slialia 4o Y515
(Joa®) 255 0095 Jsb Lo 52 \lial (Jad) o355 0555 Jsb Lo e \ial

Gets claasl o

o JGSI Jloit 3 Jol> gobs .O-F

2 OA 5V SY¥5laa) it JUast il b @Ko g 3585 Juke 51 ol il

e codd S30 gt 53 45 G slaadl 4 e 5L b= ol okd 518 S0

oo 51 2,8 51 e o7 ol lagme (LT Bl 4 5 e Jgl 055 1 51 20

QJ"‘"L‘{)‘)).‘M* r.i}) (5‘]" a-LﬁTC,\M.L: ‘rﬁ\i)bw.cﬁwl 03 ¢ r}.} r'-’-j)dé;ﬂ

ol 035 W (L 5oLl 357 055 015 % £33 235 5 0l
Ol ite JUE] Jlazt b Ky s B8l I 51 ol ol (ST 2l

Cﬁuébdfﬁ¢@\a~u«ww@wgﬁSdﬂb)L@?wﬁSM:da

JL;:>\ 9 MJ@ Lf:'-’-“}é‘ ‘) O‘J‘,’.‘ JLAS.;‘ DL L;"}) r.‘u‘j) DL QJJLR JLQ::}‘ C C,A.:-;

Wl 0 o3zl e 515 o 51 it JUSH Jlazt b S g 358 5l Je 55T 1)




Y e Ol Sl 3 (55bm Slads 12 JU! S gy » ol consd S g O 31

s Dobe adas e GBI 55 By oo 4 &l 5 5585 Cards Sl s
ol G Cnd S 53 5 Dbl 56 Comd Oyl slasl s (ol slaas >
3&53)r.ij))aO.Ubdkb-\)acﬁbwdudf}s%\réww&ej!w
35550053 53 Lute S 53 55 3 S IVl U150 Fias 4 2555 50 5 S
a s a1 Bs) e s & Camd SRk SR &1 1y 55 77 LIS Jlax
53 Gy 1355 0593 4 G S laeS 53 Ol slasl s s Sole
S i Hlde 45 365 5 093 3l sl oA Jeal 5 )b eoladl Cndy i
055 33 0Ll Jlax| e e 5758 &K 55 ceolamdl Bgy 095 5o Ll das o il 53]

.MQG&‘J&_’{‘}‘ GLQJ:J)‘-LE.&%‘_)&))



Y Cliey ¢ 1P 0l / 58LaBl (&b Joho Coladod dollas [ ¥

e JG51 Jloi! § MSIH(2)-AR(2) Jue 31 ol gubi 5 Jaus

B wid | gre Y e ed LA g F ol
) Aroil, Aroil} NOPI SOPI
+/YYVYYAQ AAAARY LYYV +/YVVYYAY
(25 Bo(1)
e 51 2,8 (¢/ve0) (e/ve0) (v/vev) (v/rev)
253 AU ) SYOPAYAS | Y/0AVYCF | —Y,OVELfY —Y/0V10F
<er)))ﬁ0(2)
(+/000) (+/000) (+/0e0) (+/ve0)
) VV/VYEYE? VV/VYYEEY 1Y,VYYPaq ARVAAARSNS
(\f_;,ml
3 b il (+/00) (+/00) (+/e00) (+/e0)
5 L, | YEYRVRSR L OYE/YSVWYE | REYSVWEY | YF/YSAV)
(Yf_;,mz
(v/vav) (v/vvv) (vfenn) (v/enn)
«/MONAZ */AMOYAA S MOYAY */AMOIYAY
- EG._,
Loy 4db g (v/vav) (v/vvv) (vfenn) (vfenn)
szl —+/\YOAFY —+/\Y0Aa0) -+, \YOAFA —+/\Y0AYY
EG._,
(v/vv) (v/vvv) (vfenn) (vfenn)
MNYYYAN? IARR ANV AN YOVEYY V/#EVIVY
5 Ouile Jlazs V1o (/o) (/o) (/eee) (/eee)
ETTINC Vg YWY Ve NNy «/OSVEOV 1/AF VY
Y11 (/) (/) (+/0e0) (/00 0)
FIFAPYW | Z/FAAFYY §/FOYVFY #/F+ FOAD
I Jlas! Jlax|
5
Y20 (/o) (/o) (/00 0) (efovs)
VY f,b
AACRAAT Y/OVYOF . Y/YOF\VE Y/#+¥VYVA
(Fsr425))
Y12 (/o) (/) (/00 0) (+/0e0)

el 0t 355 ol dlazsl 3551 SOl 51, s sldel ¢ i (glaasily e

Ol§ oo i Slaadl 5 &5 sladeT s 5 5i8" sluasdl Kooy ol opl ol

S 55 b pas 5 6 o LIS Oyl 3Ll s (5l slaas iz 38 IVt
4 3oy Olsd 53 B Gl T)s o pde 8 md g ol LtCl G C
Olos3 53 (o SladeTys (5131 L 155 S i Ol (g3l 5875 Curdy

03 S 3 b RIS a4 Gy Conds 3 Ok Jlal Gy



$0 0 ... Ol SLaBl 30 (53bm Glads 12 S S gbgr » i consd GG g O 31

oLy a8, )l E3aBs L;.,\.:.lfdaﬁ;c&m ST s ol 2l galasl 35550083

S5 4o

Fo 0l Jsb 53 & Col 3lasl Wiy bsiu 5 seb Kbl )b slaes
‘5u‘5ﬁfw4{}¢.ﬂ\ slasl Lo 5 40 gl dade Sl &K 4 das
Gy Al e lgr ol Sl Al e g G154 p S e ¢SS (oolasl
u\.,\;.a_sdu'@‘..E;aJJI;JJSQ\MM,J;,‘C,\MQJ*,
Gl iy Jl s 5Ll a7 Conl Sbj 35 9 $a, ol Laseis JB b jesls
$30 0ly35 33 S o S o 3Iu1 1y (golasl W 5 e &5 Sy allsb ud g om
s byl 4 $ey Olhes W oy dsb ol s .l 215380 Jl> 55 (g5l
o 3 By A 3l o 1505, 5 15055 bS5 5 @aladl sl
Bl 55,80 28 4 Jo5 e Ml GalBb W5 #5068 b DLL L
03wl 34l o Caned (bl Uiy d e cpl 53 308 e 35S dl e 3505 sla]
T L, co st 5 ol Glaas o lld & Cul ol Sl Sl Sl o oyl
55555 Glae,s3 SIS ja 53 mbie o3l Glacln 35l 4 g 5 BB S
25 el galadl Gy,

Ol 55 ol Hlgal 5 C& Caad (SASS 5 Sl 1 Ol e 0l s Gaowd ) )3
e Jsl Jlez| b Ko g 265 le (681 51 o3lizal L AYAF-ATA0 oy55 b
- e e Ol g 4 (solaml Wy ke 514 65k 4,8 15 e 5 4 5 e
Gols e > a3 5 g Olallas (ol ol o3linul (g los Slaas > sliS”
alin Slallae b 511y adllan ol o 4 0T 43 8 &) g0 o slas S0, b !
ol iza SVl o 5o b Sty 55l (658U (65 4 S e i lee

&S Slealasl Gy, 55555 0lss olls e Sl 36 L 5 S, ol



AY Ol ¢ TP o skows / solaidl (83w o Silidzni doldad [ £7

3OS Jlazrl b (23)) Sy €5 )3 0ile Jlazl 3 15 S Cnd slaesS 5 |
23 a3 e 0L e 55T Sl Jol ol ST L5l 1 S5 Sy 4 (Snls
(O Cad Coie (SACS 38 (Conl 0l dnloes S8 Cad S 55 &S b= Hlg 4
3o Jleml s das e (EIH 1 Ol slasl 53 G iy 03 Okl Sl
Ol @b & ars b s (R 55 1 Gay ey 4 JWEN 5 58, Cunds
Cs Caasd O i b gonand 5 50 Sl Ol ) slzdl s ()l glaas o 5,8 Yl
3Ll Gy Cand s 53 S Tued e 65 5 S5 s (o0 OLS ol pimpan
23 e 5 a3 o SRl 1y galadl Gig) Cands el s b el (087 WL
A-wJ.'L;.GW.u\.@)@ﬁ\}“)b;}j‘cﬁﬁdw“yl{&w\{‘SJ;JWJ
Lg)lfjgtQ.L.'::45.5)\.3d\,:CJYJngl:.JLSUaJi:»J{\AS}&L;)\f;lQM

Ll (e3lasl 3, Ol 51z golaBl 555, Ol 4 LS 4k

Sl eylsen Ol slabl (gl (glaas o das o OLES Guoes Cufubm ol s

33 535S ealaml Ol pyael 5 Shes &S (gHsb 4 358 0 Sl S Cwd glaeS 4l
s ilin 035575 O3 4 Cd By Olysd 55 S Cad S slaeS 5 L bl
(s sladeT,s 4 slasl was Sewly s o olasl 555, Olyss 45 uoes
e2lA L G O« M 53585 5 s el Sl 53l L Cad Cote slacS 4
S b 51505, GBS s 4 O gl shal 6 T Olge S S S ol 55k
PRI glite 4 355 0 ao g 535S (3Ll Ol sl 5 OISl &yl
S o e 5 0V Dlgad (2 T s Slle g 5l el iy 6 T
e I o a5 G5B slhe Cule, i 2 a5 4 Ol sl Sels
23 0555 G pts e plilele (o ann g Gakio 4 (28 sladaTys )l
Slyslo drw s ler oS glaaln 6,8 K ¢ SUL gladeT s e 131 (s

a1 33 g Glaal am gl 53 s (630 0553 Bakio e Sy e 5 (B 2



Y O e Ol Sl 3 (55bm Slads 12 JU! S gbgy » ol consd S g 1 1

a&To g @b

- Abiyev, V., Ceylan, R., & Ozgiir, M. 1. (2015). The Effects of Qil Price
Shocks on Transitional Dynamics of Turkish Business Cycle.
Sosyoekonomi, 23(25).

- Arman, S,. Peyro, F. (2013). Asymmetric Effects of Oil Shocks on
Business Cycles in Iran's Economy. Quarterly Journal of Quantitative
Economics, 10(4), 113-146. (In Persian)

- Burns, A. F., & Mitchell, W. C. (1946). Measuring Business Cycles
National Bureau of Economic Research. New York.

- Cavallo, A., & Ribba, A. (2018). Measuring the effects of oil price and
Euro-area shocks on CEECs business cycles. Journal of Policy Modeling,
40(1), 74-96.

- Chauvet, M., (2011), Real Time Analysis of the U.S Business Cycle,
Mimeo, Federl Reserve Bank of Atlanta.

- Cologni, A., & Manera, M. (2009). The asymmetric effects of oil shocks
on output growth: A Markov—Switching analysis for the G-7 countries.
Economic Modelling, 26(1), 1-29.

- Damiri, F,. Eslamlueian, K, Hadian, E,. Akbarian, R. (2017). The Effect
of Endogenous Reaction of Monetary Authorities to an Oil Shock on
Internal and External Sectors in an Oil Exporting Country: The Case of
Iran. Quarterly Journal of Quantitative Economics, 14(3), 187-213. (In
Persian)

- Das, D., Bhatia, V., Pillai, J., & Tiwari, A. K. (2018). The relationship
between oil prices and US economy revisited. Energy Sources, Part B:
Economics, Planning, and Policy, 13(1), 37-45.

- Dornbusch, R., & Fischer, S. dan R. Startz. (2004). Macroeconomics. 9"
Edition, McGraw Hill.

- Engemann, K. M., Kliesen, K. L., & Owyang, M. T. (2011). Do oil
shocks drive business cycles? Some US and international evidence.
Macroeconomic Dynamics, 15(S3), 498-517.

- Faaljoo, H., Seyed Ahmadi, S. (2015). Investigating the Impact of the
Global Financial Crisis on the Times of the Depression in Iran (Periodic
Approach). Quarterly Journal of Trend, 22(72), 83-104. (In Persian)

- Fallahi, M., Peyghambari, S. (2007). Interaction between OPEC Oil
Basket Growth Rate and Economic Growth of Major OECD Countries.
Journal of Humanities and Social Sciences, 7(24), 97-126. (In Persian)

- Farzanegan, M. R., & Markwardt, G. (2009). The effects of oil price
shocks on the Iranian economy. Energy Economics, 31(1), 134-151.



AY Ol « TP o skows / solaidl (83w o Silidzni doldad [ A

Fattahi S., Sohaili K., Abdolmaleki H. (2014). Qil Price Uncertainty and
Economic Growth in Iran: Evidence from Asymmetric VARMA,
MVGARCH-M. Journal of Economic Modeling Research, 5 (17), 57-85.
(In Persian)

Filardo, A. J. (1994). Business-cycle phases and their transitional
dynamics. Journal of Business & Economic Statistics, 12(3), 299-308.
Filis, G., Degiannakis, S., & Floros, C. (2011). Dynamic correlation
between stock market and oil prices: The case of oil-importing and oil-
exporting countries. International Review of Financial Analysis, 20(3),
152-164.

Gelb, A. H. (1988). Oil windfalls: Blessing or curse?. Oxford university
press.

Gholami, Z,.Farzinvash, A,.Ehsani, M. (2014). Business Cycles and
Monetary Policy: A Further Investigation Using MRSTAR Models.
Quarterly Journal of Economic Research and Policies, 21(68), 5-28. (In
Persian)

Gronwald, M., Mayr, J., & Orazbayev, S. (2009). Estimating the effects
of oil price shockson the Kazakh economy (No. 81). Ifo Working Paper.
Hadian, E., Hashempoor, M. (2003). Identifying Business Cycles in
Iranian Economy. Iranian Economic Research, 5(15), 93-120. (In
Persian)

Hadian, E., Parsa, H. (2006). Investigating the Effect of Oil Price
Fluctuations on Macroeconomic Performance in Iran. Journal of
Humanities and Social Sciences Research, 6(22), 111-132. (In Persian)
Hamilton, J. D. (1983). Oil and the macroeconomy since World War 1.
Journal of political economy, 91(2), 228-248.

Hamilton, J. D. (1996). This is what happened to the oil price-
macroeconomy relationship. Journal of Monetary Economics, 38(2), 215-
220.

Hamilton, J. D. (1989). A new approach to the economic analysis of
nonstationary time series and the business cycle. Econometrica: Journal
of the Econometric Society, 357-384.

Khemiri, R., & Ali, M. S. B. (2012). Exchange rate pass-through and
inflation dynamics in Tunisia: A Markov-Switching approach (No. 2012-
39). Economics Discussion Papers.

Krolzig, H. M. (2013). Markov-switching vector autoregressions:
Modelling, statistical inference, and application to business cycle
analysis (Vol. 454). Springer Science & Business Media.

Lee, K., Ni, S., & Ratti, R. A. (1995). Oil shocks and the macroeconomy:
the role of price variability. The Energy Journal, 39-56.



A0 ... Ol SLaBl 3 (53bm Glads 12 S G gy » ol onsd GG g I 1

- Lucas, R. E. (1995). Understanding business cycles. In Essential readings
in economics (pp. 306-327). Palgrave, London.

- Mahdavi Adeli, M., Ghezelbash, A., Daneshnia, M. (2012). The Effect of
Oil Price Changes on Major Macroeconomic Variables in Iranian
economy. Quarterly Journal of Environmental and Energy Economics,
1(3), 131-170. (In Persian)

- Mamipour, S., Jafari, S. (2017). Affecting Factors on Exchange Market
Pressure in Iran by the Markov Switching Model with Time Varying
Transition Probability. Journal of Economic Research, 52(2), 163-193.
(In Persian)

- Medeiros de, O., & Sobral, Y. (2014). A Markov Switching Regime
Model of the Brazilian Business Cycle. Available at
SSRN:https://ssrn.com/abstract=969503

- Mehregan N., Mohammadzadeh, P., Haghani, M., Salmani, Y. (2013).
Investigating the Economic Growth Multi Behavior Patterns in Response
to Crude Oil Price Volatility: an Application of GARCH Models and
Markov Switching Regression Model. Journal of Economic Modeling
Research, 3(12),73-101. (In Persian)

- Mohaddes, K., & Pesaran, M. H. (2017). Qil prices and the global
economy: Is it different this time around?. Energy Economics, 65, 315-
325.

- Mork, K. A. (1989). Oil and the macroeconomy when prices go up and
down: an extension of Hamilton's results. Journal of political Economy,
97(3), 740-744.

- Peersman, G., & Van Raobays, 1. (2012). Cross-country differences in the
effects of oil shocks. Energy Economics, 34(5), 1532-1547.

- Pooriaee, A. (2011). Trade Links and Oil Price Effects on Iran's
Economic Growth and Major Trading Partners (1988-2007). Faculty of
Economics and Administrative Sciences, University of Isfahan, Iran. (In
Persian)

- Raguindin, C. E., & Reyes, R. G. (2005). The effects of oil price shocks
on the Philippine economy: a VAR approach. University of the
Philippines School of Economics.

- Rostamzadeh, P. Goudarzi, F. Y. (2017). Forecasting the Occurrence of
Business Cycles Using Band-Pass Filter in Iran’s Economy. The Journal
of Economic Policy, 9(18), 41-62. (In Persian)

- Samadi, S,. Yahyaabadi, A,. Moalemi, N. (2009). Analysis of the Effect
of Oil Price Shocks on Macroeconomic Variables in Iran. Quarterly

Journal of Economic Research and Policies, 17(52), 5-26. (In Persian)



https://ssrn.com/abstract=969503

Y C3liey ¢ 1P o bt /5Ll (8 3bo Joho Hlasdiod ol [ ¥+

Samadi, S., Sarkhoshsara, A., Amini, D. O. (2017). Asymmetric Effects
of Oil Price Shocks on Interest Rates and Economic Growth in Iran:
Nonlinear VAR Model. Journal of Economic Modeling, 12(1), 27-52. (In
Persian)

Samadi, S,.Jalaei, S. (2004). Analysis of business cycle in Iranian
economy. Journal of Economic Research, 39(3), 139-153. (In Persian)
Salehi Sarbijan, M,. Raeesi Ardali, G. (2011). The Impact of Qil Price
Volatility on Iran's Business Cycles: Markov Switching Model. Faculty
of Economics and Administrative Sciences, University of Isfahan, Iran.
(In Persian)

Salehi Sarbijan, M,. Raeesi Ardali, G,. Shetab, B. N. (2013). Stagnation
and Prosperity of Iranian Economy Using Markov Switching Model.
Journal of Economic Modeling, 7(3), 67-83. (In Persian)

Sharestani, H,. Arbabi, F. (2009). Dynamic General Equilibrium Model
for Business Cycles in Iran. Economic Research, 9(1), 43-66. (In Persian)
Tayebnaya, A., Ghasemi, F. (2010). Measuring Business Cycles in Iran.
Journal of Economic Research, 45(92), 183-206. (In Persian)

Tayebnaya, A., Ghasemi, F. (2006). The Role of Qil Shocks in the
Business Cycles of Iranian Economy. Journal of Economic Research,
6(4), 49-80. (In Persian)

Tayebi, S., Dashtban, M., Jabari, A. (2011). Determinants of Business

Cycles in Iranian Economy (1970-2008). Economic Studies and Policies,
7(17), 17-36. (In Persian)



The Effects of Oil Price Shocks on Transitional Dynamics of
Business Cycles in Iran: Markov Switching Model with Time
Varying Transition Probabilities (MS-TVTP)

Siab Mamipour', Hadis Abdi?
Received: 2018/03/2  Accepted: 2018/11/27

Abstract

The business cycles are one of the most important economic indicators that
they show the changes in economic activities during time. The study of
business cycles is important because the understanding fluctuations in GDP
and effective factors on these fluctuations help policy makers to plan better
and more efficient. The main purpose of this paper is to investigate the effects
of oil price shocks on business cycles dynamics in Iranian economy during
period of 2005 to 2017 by using non-linear Markov switching model with the
time varying transitional probabilities (MS-TVTP). So, first, the oil price
shocks were extracted in four different modes, and then the effect of them on
recession and boom regimes are investigated. The results of MS-TVTP model
show that business cycles are affected by oil price fluctuations and shocks in
Iran’s economy. The results indicate that, in all four modes which oil price
shocks were calculated, the positive shocks in oil price increase the probability
of staying in boom regime. Also positive oil price shocks increase the
probability of transition from the recession regime in Iran’s economy. Also,
with relative comparison of the coefficients of oil price shocks in the
probability of staying in boom regime and transition from recession to boom
regime, it can be argued that positive oil price shocks in recession period
increases the probability of transition from recession more than the boom
regime. In other words, oil price shocks in recession periods have a greater
effect on rotation of economic situation and increase the probability of
transition from recession regime, but in the boom regime, the positive oil price
shock lead to increases the probability of staying in boom regime a little.

Keyword: Business Cycles, Oil Price Shocks, Markov Switching Model, Time
Varying Transition Probabilities, Iran.
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