A0 oyl solaudl gvcanlow g L B gH (aoldad) oole @ pi6

YA - TV axéo AYAQ 5ol eiad g Conn Jlo

Ol gl LBl yo cd9d (A dug Thaw

Ol.;..o.u) oKy (golazdl ch L;):f) T Y
alireza.pm@semnan.ac.ir
Tloe wazmo

(Jgtme ot ) (i oKl dluaiBl Lol
majid.maddah@semnan.ac.ir
Ol Rb jpaie ol
Oyl olKuiily dladl HLuisly
m.tehranchian@umaz.ac.ir

e 5 el (latl cn g ot by 0553 (Slr 3> A 4y o ol ) slate 4y Sl adllan
S il 5 egloyss e AU, 0L ob G Tl Habite ol Wl ods o 9ls (WWAF—VFe ) 528
s GRS 5y 55 5 gl Ad 5 el Dods sla ke O sl jpoms 5 0T 55 8 0l 10
IS ol (1 s s A i anl 55 0T o (65108 s slie 1S s e (sl s 5 (o815
(Sl AT ys ot I, pyslie 0T 55 8 28 8 13 eslizul 5,50 OPTCON islas ags =87 o5 81
o e s e D kol 3 (S 5 5 lale e sla g lyls S 5 (ol St
Sie 3 xS ane (Sudi 5 SUL LT ,s 4 das e OLES ol o by sladle (g1 (As5 A 4
V_:u:uuﬁ&,,_w,u_aajl,;zﬁ%;,Jﬁgwﬂéuﬁlﬂ:&“gﬁw\?;}uﬁ,rxuuﬁgw
‘5}‘—40;5‘43#};r‘iuj-lMUﬁ)}&ﬁM‘é“))A)‘u\iﬂ}lﬁ.«féiw‘%u\.:l) EF Oropen A3l r ool
(L a5 L il e o 53 WY i 55 (goleatil ik 4l 0553 sk (1 ags po 5 el eke]
ST o 255 Gl a3 1) po 8 F s soladl Al £ OME Gl 87 35 00 slgiiy
C61,H63 JEL svaal

R 4l sOPTCON V':U"j'” (alar i S (s ang A ieldS 51,
ol 5 (Ko 3

WALV /D15y b WAL /Y /Y iEdl s b 2



WA 50l A oyleds FA Jlo | gobassl gbocawlbow 3 b b g} (aolilad) sole 4y pis AY

Ao .

NS i bl slasl s g SIss gl S sline el s (oslasl il
5 el slaslg sl 5 ol Jlie 55 313151 Cslam camelor 1 ol 5 Lo 4o 4
Jotw a0 T3 05 55k ) TGRS B 3 2 peate g3 (81 g n e Do
ol e 48 S ie LA 35S 51 5 (B0 5l 503 il oS Jlidl a4 1L
TSI 55 e bl o (gLl alst It 4 p5ke S 53 0l (6585 5 (5303 O
Lo o 1S OFRY O ) A o Co e 3lasl js g Slsts il o ke
b, S )3 g3 Gl 50 S8 Lo Sy e 53 Jlab sl 311 5 6 gDl i
o8 Slm F8 B GLadly U s S oo it (slag 57 bl on B sLasl
(YA e (o B) S 1,1 a5 5amd 5 aasd 03 93 0k

LU sl andls St s (ulio b das plnil | 550 Canlby Ll g &Sl (612 o
@58 Sl s G Gl s 5l zsbee cpl b 5 5 Ooldal 4y e ) 0587 450
ua,;c)t_;m}_a,m);,\m.;}.:@w‘u@&u@»cujﬂ;tolﬁ\,\;u
o 3,03 3 o g S g3 s g () g Solie las Sy 558 o et bay S 4 g o
i 505 5 KBl e b e 5 e Tys Ol a5 S0 s
3 i syl Q.u.u{@gjgge\,;c)uuéuuap.uﬁf@ﬂﬁ\);,)'b;au
T s oS slowl Eeb ety s T 8 opl S b slizsl ST e 2 deT s

Lguuij).sj_&él_nw;ls.b“l{s\?:ﬁdﬂfaL.U}j@@:ﬁdﬂf)l{:4>.r.::3):“’_...~l

1. Classics
2. Keynsian
3. Neo-Classics



VAY ol pl olasdl jo cdgd By oy o

S o s glooly adam 315,05 352 5 93 433 90 (6 oS Jlo il (5l 5 oline
WLl by ol (IS 55b 4 5 (SO e S (21 il gl I Sl 4 Ol o a2 5
54l g Sla )5S (61 OV slassl SIS (Sla ke o fege 5 S S gs A
Lz5 s s Of s dhwgas Jl 5 2538 (3Ll el oy i Sl 0 dawr 55 b o
@ bge OISl 5 Sl e a0l o a5l e a4 (Y) Q0L 5 uls) Sl ok
Olgm) 595 4yl aob by 5287 Jle Lol ol o Jbo b O g ler ¢S cla at oyl
3 Sl i s Ay gy SE" e s (YN0 e K 5 K
Colam 8515 5 ae 2o Yoot 5Y 0 A e Ol o 5l ey 45 Cal age Y150
3Gty i p 1 355 A Ay (i 515 o by 528 (Y0NS O s T o Sl)
AL g (i V48T Jleys Siu ale Oley S s Jgp ol b T s il u) g
SN0 & dslS) 3,5 s Jstls L2l b W 5 Aoy 70 1) gl aslbos! gla 428
3 (oS 3lans Ll s yls 3 5 g slaBl s ams 9 (6 S 9 Cdas A S s 6l Slalas ax
TOC il i B Bl Wl e 5 58S S s Ak e ey STLT iy pl 4 LT
(Y10 S5)) dilosls fealy
2l S Lyl SFUE el BT uuT o5 4 ars g S SIS b o
Jads 535,05 (S OT Jbo ol glooly 5 oacds 0ueT 5505 4 Jle 31 56 (galasl ,ET

.@‘a@abJjTyduJb&:ﬁdrSﬁj

1. Dasetal.

2. Ho Yuan-Hong, Hunag Chiung-Ju
3. Chatterjee

4. GDP

5. Cadenillas

6. Rankin



VAR 5l A0 o)lols TA Jlo | golasdl slacawlow g b gl (allad) oole 4y yis VAY

g slagle g Slkes 515 Jgor

(UL, 0,e) slbe o g (Slidoe 515 JLs
ALY 4 \YAN
-FEVAV/D \YAY
-favvany YYAY
-7+ AOY/Y \YAY
-VEVEYYV Y \YAD
-9 F\Y \YAS
“y-avsy \YAY
_\FEVAVIS YYAA
SOYVVAKF VYAR
SOYFYYA ¥4

-foofs AR
~AAYOY/0 \Yay
“YYAYNO/Y \Yay
YAVOONVY \vaf¥
-YOOFAQ/D Y0
=YY -2YID \Yas

S5 S sl

SISy Jalls 5 Slhee 515 g peme 51 ds5 Sl pm 5 SLhes 515 G s o

3 (G, 5 SUL) agae ey Jolss Slle 515 0T o Cows 4 Glasle pw sla o1yl
Sas Slale o gla ol 0o ngl.l_?\} ol Slles 5l 5 9 Sl ol lasls
JB aT 3 ST 5L )3 7 slen o 4 (6 208 DL Ias Bl o glale m sla ol ,ls
SV b 5l dal s SIS 1O jume o B T 53 bl oo il 31 A 5 5 e

Aal ol ar 4 )5 5 (St Sl B3 5d e anl (SO s 51 Sl L s a



YAO oyl pl olasdl jo cdgd By gy o

Cpedl 1 bl e o St pn (el sllan b S0 550 55 Slasana ool il
el 12,5 YL

el sl Oloy il b 5587 i Sldgas ol o bS53 AL digy ot
i b 5 llae Doy g 4 Ll 5 gp 5 g o e Bl 0 L 5387 056 el o6
335 (LK aT eeze YL 5 &S lasls dsle) 55587 J gy dly ol Gllas B BERLNETF
g o e (13 GG A S (o3 e (e DI

iy g lamml ol Wlgn oS ol Al 51 caze (AL dlg Ol jme (o3l Slusl s
S S e g ylel Sy Sl 5 o gat S S Wl el s |y galasl
Sl (VY0 (oalaml ) sl Coglas) AL AL oS Conl O gllas a1 s &ls 5
Ga.x_zc]a_w.!é_éa-J: g Uiy by ads Ctls 5Ly s SUly é\j}b PR
Slr slassy (Kol 5l olns Olgte a1y (A 5510k IS i 5 K s il b
e (3Ll OIS s Condy 5 4 IS 055 (Jle OV o 4y i S ps
Gl (AL (DL S s 45T oK B3 0> (W8 OLSns ) 5,8 )3
AL i ol w5 el (el b A 5 4 ad Cad W) 5 oS Sl ol et

5 H35 (A 358 WOl LA Sl Ll Fsd A b 03y mb 5 6,5 Oles
(3 e p s 55 3Laal Ay ez ) (g3Lal OMS (gla ke Ll 5 0 OT Jle el e
AL g 385 Hlie 4l ol ply b IS Sl e ite ple 5 o ses ide oIS wle
oSl A dal g m Bl 53 I LA e Hla) 5 VL Sl AL S e s
ijlj)>45@uﬁi:.aj\;;_b>u.m\_fdelﬁ.zﬂwwdjzaﬁzv\{g)&nc&»
(FP=1F ) O ol ol (g (a3 5 (ol (g0l anm 5 i b gy sl
g gl a3 ) Ol opl s o s e 0aliial b gy (s5luaig S5 Sl 55 5 )15 2 s

(}Jﬁqcﬁgkﬁﬁmﬁafd)‘ﬁjo)y&.ﬁ\{@&q@JAL‘L6@\@33@.&

Ol loee 5 Oling) 558 056 .



VAR 5l A0 o)lols TA Jlo | golasdl slacawlow g b gl (allad) oole 4y yis VAP

5 GRS s T b 5 Ll poler idw (G ) p e it o b g0 Slosl Jul

Al e Slslgiing

Eyogn Syl Y

b Sl ola e 51 K108 e 55 (oolaml NS sla e o ges AL
@3Bl Li p oy &5 dlauly 4 W5 0 (onger (A e Dol 0 g 5 ABL (e Do
Q;xdﬂfof‘u‘_;\ﬁdpéu@x’%@6‘%amx&=,@tjs.wu§;\
55 e JEalS 1y oalaml o gl Ay 5 esls 2alS 1) oo guast (6 IS wle e A5l e (o
O o el (Son Sl dal 5 g 3 5 (A5 ekt il Bl e el Bl
I 4 e ol (Sean al An3 (I (e ge S 4 (o gt i 51 il el
525 5iadl) ool 5 bl gl oo 058 o gt (Sloaiy jo A 2018 5 g5t 002 &
Cndly L L oo o see S o 5 gagee (A o (e B3 L(198 (S
Sl sl olamtl glaas sa ussls ol s 55 Cols gla S35 s oS sls e s
2 @S i ses S5 (K ez Sl kias a8 1) o ses IS wle pu
sl 0 Aizns (Y20 ¥) (656 5 &Sl L8

ééLd‘)UTw)j)bd@lshl}Dj\Ji‘:é@bﬁdﬁébwtéaﬁ
Lol G b 51005 o 15 33 (5 3y 6 S b IS 5k 4l i e s gy S
50k 25

s s 68 Jlo ol = (Sl plss 51 00 il (a3 Bl lesl) Jsls (1l + 2l 1 5l

SRl 3 el ol 58 e (SOL el Sl a1l G b Sl a5 ST S
ol ol e a5 ile (bl el SBT (S SLolE )31 0T Jis 4 5 (St
Rl o ke 48T (a3 Blysl Las) Jsls 5l il Gy b 3l ars s (s S STl

w‘?')bbfe'CJ_; il Bl el il ol anal 55w zws JB Hlzel 6l 5 S s slols

1. ElImendorf and Mankiw



YAV ol el olasdl jo cdgd By oy o

48 ala)saS 53 el cpl el il o 28T o puast i (IS e e OT Jlis 4 5 0k
o B Glsl sl a s ama g g S Gl Ll s 5 Lls gl iy 45 3 Gyl 1L
g3 a3 gy (6 S 45 Wditne Lo sz ol 53 O g1 Al oo BT 2oy ST e e5linal
5358 o Sy S 1S gt Jil sl s w15 8358 0 ) 5 4 e
3 st o 5 35 e 5 slate 4 (655 e S bl e il e 55 0T a3 4
Ol mes AN 55 Ve py 5 5 2l 3l U gy 4, 4 55 5 AS (0 bs d g 4 1) SIso ot
QYA e dow Ol e JT 5 s,

WL s Do (Han o s sobeaml dl adaly L LU )3 (odane o iy
WJlis ol ) ealiasl ui, U e abaly dgs a5 Sl cpl odiasolis Olallas
Ll OLas (Y¥48) 0L8en 5 g ¢ Sleden L dile o3 55 5 (W45 O Kas 5 o S
4S Coul plodiasilid Lyl cpl syls 59 oo Al 5 (ooliaBl Ady o it dlaly oS
.x..“@l«a:_;\u,&\p\@p@.\{ﬁ\p\‘cbﬂ‘pungtssﬁ}@.\{j\@&.ﬂ
e A Hsb s si e ool wi ) 1alS sl Aas s Sl elan OT
.g}.:@&,u,ma:atf,\i;mg@m\u)w;\w{;u;s\ Sl e I gs

L 0T 35050 5 Sl s SOy 5 3udoms 3 5 Ll g5 o g Al L2l 31 Jgl o8 s s
] u;;c)uuyéuu: L;lf\j\é&}j\.nfs:@\ Loy g by
LS gn A sl 5 s e Rl OULe 2l K5 b L s e s o o
b bl U 8 s iy 15 53 o s b 155 (LBl ) ey il e
Ay o Cdgs ads e 1AL anils (eolaBl uh; il Sl lg e el JSs
b aS5,05 00 Ol sl (VAM) 5085 S Soldllas 3148 ol JUIS sl oo JUIST a1 (g5lasl
P 0358 5 M 5 e Sl ady g g ol S 5L oS 55 on S (A e 253
55 G e 2R s il o e IS (8350 ke ST el 58

SN b (505, S 4 b ool Wiy s A e 14 055 JUS

Dsbe A e j3 sy Ll g e edd slal gl A s 5L OT 434S ol



VAR 5l A0 o)lols TA Jlo | golasdl slacawlow g b gl (allad) oole 4y yis YAA

o i S BST o 5T s 2alS (Gl o 5 (K58 e ) (5518 b o
SaLS L Ul g e 4T ol (g3laml Slaabll g oSy ial30 o b 51 galasl s,
33 (A il 31 oS S e Ol OUlssLassl 1 (B p g o8 s Bl ol e (6518 e
Ciglae) b al g5 ) RS o e OT 51 g 5 g3basl ) g il 5 o el SO G
A I e OT L &7 5505 5y (s (2 51 (o i ]l (VY40 (Lol
S gh alaml wdy il Cel s
Cds ol Sl 2 5L UL GlakaT)s (2als o s (oads sl Jul g aler |
it B p 25 U 93 5l sd a5 Sl 4 e UL Jials STl
(esliE dalg 3b o e
Cel a3 etas oo il et y5b 1) O BB LT3 (UL 287 ol
S slaals palls cil (il 6 8 518l 053 350 o (oo s B e 131
035 on Jmol (Ao AT (ol b5 51 Ly 53 0l 5 b oo I 55 oo s i
bl sl 1 5 ety 14 gms
G+l =S+T ()
g ) s w 0T Ol e S
G-T=S-I )

bazsy 68 T ol 2ol dsb o ps arsy 8 S clal) G o

YA (55 5 Obwlie ) b o i1l 55S = oo guast Sl s allss 1 5 0sls 131
Sl e 06 7S 0 SSSU 1 il o b 3 s sl ad o el bl )
Cel g3 pd po g5 Dyl 6 o8 S8 Lol sl oy g 3 5 S o ges pebam
LgLAYlf.\.LJ;S-QH.\SHJ_,s-L;La&\)\;.\{Jﬁ-Q).\éJé.é:-L;\j(.uf&bﬁa O 93 35
3o A Dol el Lol 5 glaslis RIEIL 8 sl g es e plasl (3 as

Gl s 81 50780 0L Kan 5 olag) did dal s o gas (3 pas ialS



VAL ol el olasdl jo cdgd By oy o

AL S a3 e 5 (SSU sla it 45 3 Blosl s b s pldl (655 e oSGl S ol i
e 03 am b e Sl il els w5 5 45 5 Byl o3l 4y s geas ide Jle sla o)l
w el s 5 e 53l AnT 5 A8 oo Cu 55 ) ad gl Sleamra g 6 mS 456 J1 Jal 5
OYAF (T g o (S s0) 20 2131 650 ) 30

5 Ed93 (b ran 5 SIS ale oz olbs digs r3lie (VWAY) Olomilgb 5 oo (S jinr
333 R ol 53 53 g dlons O 5l 1 5 (KB 5y e 5 S (slacaT )
&G Ll b s (a6, 0L wb 5l Jild 3 b 5 OPTCON g:w%d}fﬁjﬁl
OLES okl Zows &0 5 b o3lizal (VFVA-IYAY) (sladl (51 oslisal s 1 (L 31 o
olie 4 S (55 gy (S e 5 B e sloue ( (S gy o 4 L0l
53 0T oo sl alan 3l i cang SUL .LaT)sjj.gf(ar» al 5o T s slgiiny
AEL (oo dre g p g ol

Slejorss b ealabl uiy 5 Jas Al Sl adlas 4 (1¥40) 0, Kes 5 Slde
ezl ARDL. a5 55 slaadls L (5513 e 5 355 (55531 5 oslizal L 1 FAY-\YOF
A0l bl wn,y y Jels allel a4 S ps s s R ol S bl
diy sl s 25 gl s it (g3bassl Wiy (S s L5b ol sl e
el gy Dol S 4 ol ey )3 (e 5 (b (S RIBL 5 (e

o p by Olmt @bl i,y o s ol gl ad STOYAY) OlasdS 5 oY e
3615 U el Jde 5 sy pila gy SeBUlen gy a5 ol 53 s S
Lo 168 Lol OT 1 (STl o gl o oolizd WWOR-1FAL Slej 0553 (glaesls
Wl Hlsliae 5 e Sdaol ST g el 53 Ol eolaBl Al sl

P gy S 3,551 1 5 Al Slej 5w Sl 4 (WWAA) g s (6 5L 5 &S (S g s
G Sy sl ao adlas ool 3 dustls Ol slasl gl sl Lallil A g 4 S gs
S SAlEL A 5 4 s ads aig e Dosline g 53 L g amlee Sl gs ad Gl

jlo:\.&.:_.«l\_gj.k_.p):\bu_u\:ual;u.\:bs@%MS:\:QL&J@\SMM;MW



VAR 5l A0 o)lols TA Jlo | golasdl slacawlow g b gl (allad) oole 4y yis 4.

u,;guéw.\s;boww.@\w,aw%@.gwﬁw,\ﬁgwﬁj
Se il Lo Y LY sgds s el al g4 s s U a sl (6l

AL gy S 3,531 1 6l m 1y (o (VWAD)slassl &l s (olamsl  gal i glas
lasltE 5y 5leslinal LIYOF-AYAY 0,05 b Ol sl (sobamsl iy 4 g3 o ges
'J“.‘.j}:“—'c*‘—b’ (Sﬁ-x_)L:.GJQ‘J_:A u:""‘);'—l U'i‘ @L’b d"Lw‘J‘f"’bf\?";\ (GMM)‘\B\&M
s Gl a5 4 S s Al ol pegdle b3 Yo Ll S s Rl
3L o o3 ¥Y Ul gl O e § 5 ot o (65813557 1 g (L ads (i)

Juee S5 53 St s Il cla Al STTus) O e o (glddlas o (Y~\\°)\;,:§J|)J:3
M;Lﬂ't&“jp;\_ﬂ*\&»L;ugjgam&gm@uﬁﬁd.xﬁ;\a;u;w\p(<.\i4?
3 gal dloa |y D95 Sl s 4y rbaw

Gl SlassiS sy 5 esae A daily o) 4 (YOI T30S (6 875 2y T
M)WGL}J:;LJ@‘)ASLJBQWoMT@)M@bMa)@a‘o&cw‘J)‘qu%
St s Al b W 5 4 s S STl oo )l s s (A ks 5 (o3l
15 N e s Aiy e OBl das s £V )

Slaosls L 0l (6l m oo soe A 4y Ctiw dnlllae 4 (Y210) "y 5 650 0l
Coans i F 5 AR5 ) gl el y A2 ages D3l 2y 3l eslizal L (Y+1)-Y+ )
A5 A Cd il I L isls OLES ioman (Sl Ao )oY |y s allb a5 4 any
J}QLSAJKQL&L»}g_}fmcj&Agjaﬁcjjd)gbﬂ\ﬁ‘g;&b?bbﬁjb-b

(V438-Y 10) Gl (811 Ll gy ol gy 31 ook plol G T bl gl 1 o™ J2nsy

1. Neil Rankin

2. Allan Wright1;Kari Grenade

3. Ho Yuan-Hong; Hung Chilung -Ju
4. Santanu Chatterjee



Y ol el olasdl jo cdgd By oy o

b3y s Sl 5 S sladde 53 das e O oaT Cowd 4 gl AS oslazul
bl gr AR o g (A dingy e 03,5 o

L 4S o smas (o s AK i) Joe 655 5 5 anlllan gl (P4 Y0) TeSTET 55 g 5 5
&G & Lnls Ol andllas opl s S L a1, 58 e Il el LTy SUL Dbl y
W5 G i S S8l 5 5m s (s el 5 4 oty Sl kT el
L) (sl 5 Jalaze iy BSS Jolas & 4 sbal (Al el ol 51 ST S s allsl
Sl iy 5 Al T do Vb i ) S8 Sl ys 3535 o | Ko (S35 5 11t
slasil & Sl (SKan ca 08 AL 55 SRS ESG pl pls aL YL ol diy 1 Jales
QIQTJ\L,’S&@L:SW.vuf\A:iL;;AﬁytjM)}M>¢5J>J>&SWQ|)
33 Sl 5 SKan LS r bl s yas ads 1 (6l o0 LialS Gda LS Syl
s el Sy S pl sl Odedis

GLasiS 53 (o sas (A 5 3lud daly gy p o hagy 53 (VoY) Tanly 57 e s
oS 15 0l Sragy gl Amsls Bl s S eslizal b 1448 -Y 410 gladle sl » OECD
0L s 3,13 Sl g g slen o311 & (S 31l 5 Aa3 o0 (213 1) (o see A el
51503 S g 288 s oY Wl o ges A 355 Caeds sld ST Sokaol S 53 &S 5l
@NGAQCEMJUQUQU}:_&LAGL\A)%):.@\:L.écb.nj\u.xfl:@NU’A.\;’
Lo Toagls spm g Sdee GV sb 53 55 o pee Sl 3lad O pue Sl T eVl 3L
Wl (2308 (B 3 5ler Gl (e Sl 3Ld ST S sl

AL A 5 4 (95 (A Sl I (e (AL dmloes (5] 0l plnil Dlallae s
Al S ) (81 T o s Con Solalllan pl 53 pomass ol 0 o3lizal sl

‘S‘J_fjséb4’.‘&.6).5.Jﬁ@a)@\wa‘d@o‘kﬁj\%cbuw.‘.s‘j&)lﬁ&4.3

1. Kirill Borissov

2. Andrei Kalk

3. Alfredo Del Monte
4. Luca Pennacchio



VAR 5l A0 o)lols TA Jlo | golasdl slacawlow g b gl (allad) oole 4y yis ay

aalizal Jot1s allstl A a0 Ay i Sl @ Ay e Sl gy (A3 (A 6,5 0510
oml g das e Ol 1y (s A 385 Hldie oS wlin] o nd Sl 4 3 b Sl el
Sty (93 (A ) (gatia e o 5 g or w5 (55 (A w35 5 4 GRS
ASC,_:A;mﬁi}}uﬁgﬂ,;@@@ﬂ@;quuﬁ@ﬂﬁH\;fdﬁg-mm)
Wbl dal g ol jen a4 sl g Canlow OV (¢l (6 5 ca\q-jdicé.s;;k—)\bl
G w9y Y

O jn dle (51, OPTCON (o2, s Sl 5 o3l atgs J 257 a0 i 5l e sy onl o
2535 S,y a5 45T sl angs U8 0n s 8313 4 o o3zl S gs A 4t
S oS L Yoor ans bl s cdd 5 me V48 ans blsl 3 &S Ll a6 5 sk
ol ol ol 8 GAUSS g itels 1 Jaome 53 o2 55U ol 4l 5 28 ol
Sr 5 65 0T Gy b 16T Sl el (3L oLy bk s e ) > s lST
Jolo o e (S S Vslne s G a5 L OLS WU 5 S e 4 lesss o
s S b b (Sloy 93 o o b G L (il Jols o) S nl 05 oo
Ssh o Jeol ewslaBl Gl oy b s b 514 Cnl o o Gl

Mg e Bl ol 1Tl 5 'S ol e Ol il sdme p s U 5o
35 osllae Colual gy Sboaws Ol ol talS 08 Colin Ooda ¢ S05 Sole 4555
Sl pize )1 Ol ol gk e w55 Gl G 53 Bl e Sl 0ss0 sk
258 on s Wi o b b (Slans o (X, ) WLOT osllas palae 1 (x0) Sl 5 (U J 287
Glaalls S 5 olar Sl e g Jols I8 e c(oalgitn Sha s 5o
EF Sl (ands Lo it s S e ol UL gladkeT s 5 s sl

g_f}_.mleL?uj\LAOTg.}‘J:d\J_gJJ}JGA:)‘}JMGUJ.)C)}S'CJ}}LSJM\MJ

1. Control Variables
2. State Variable



VAY ol el olasdl jo cdgd By gy o

3l 3l s3laBl Aby &5 5 055 5 Bl sadome 1 dey o g 4 S el

Dy gt 2 s sl 53 O gee

U, G| u,u )

Sas 5 syl stls o Kol ( Wl s Jals J 87 (sla e il allis s
o aS ol e o 3 Aiil e el Glalad 40 a8 Wb o I wle a1l
03 5 13505 S 1505 8 53 015 0 355 0 4 a2 (ol 350 3l 51 OT 3l
sl ol b sl 55 ald o8 A o) 5 (6 e Sl 18T
AL 5 Jols Kb o ol o b (sla ite ST oula (sla e 0 8 ess ol p) 5
ML oS e sl el 5 il
HOFAF=1Fe ) i asl (sl ladl Job 53 OLIE b Sl 5 035 ol 5 5 L
(t=VYXFD) (g lodig 093~
HUSEPVW_ PV NV GU 039 ym sl

ot
Wy =a™W ¥)

t
S w5 Col laaey o oy S "W 5 55 Josle "0 OT 5o &7 gl o iy
bl 518 e g s 5o 1 53 (1880 G 5 656) 03l o e 5 31457 LB

cu()jjwjb@.bﬁja%bé.\wlaﬁaéb\" Oj)&}éhﬂﬂ.ﬁé‘j}\"' BT

,;dugé_‘)\fwgé\ﬂ@u,;;L_;cmiiu,ucuui;,‘,;«z,w Eola 43 S boka .\
L ogd g0 Jld OT (6348 Hldie 4 4 55 Oy 345 50 Eb Sl Al 5o ks Sl o
$Laize sl )t bV LY eer a0y 51 Y sane OPTCON 2, Sl 4y by o SVUie S 5 355
Kl i 53 a0y cpl o5 s on o3lizal ot o3 slaize sl Vo LY LY slacsss s o Lol
23l 035 ylsline Catie (sl 055 Sl gl ol Slas 8l oo I el (51 Olutal Gl 2y

et (sl 0559 (v g I (Il a5 (gl pame 0553 gite Jle (6 ) (g3liamdl Llod 4 ols (g 5luaigs



VAR 5l A0 o)lols TA Jlo | golasdl slacawlow g b gl (allad) oole 4y yis q¥

ettt oDl g n amalone LIS 5SS B S el emen 5 Ol
ALMC;.‘I'J}H\N}-'\J‘,_&‘SA:)}TJ_’W:m‘&h&})&k)‘&f&lﬂﬁ(F:.«M:M
Lo 5 JKE 4 Sl e $5 el (SSledig

X =F(X,_ X Up.0,Z,)+4s

t-1 ®)

A

S5 (1305,5) Sl gla e 4By b pslie sy a & Z 0 Xia OT 3 &8
I (gl Sl o 9 IS sl 61505, sl e 415 5 cdbe (gls el )b Hamil 5y 50 slis
.(\««v‘“&jm,:u)mg@w
ﬁ_gm*ow_uW:c,..ﬂtLw,,zﬁ;wl,_awumv;w_ix\aumu;.A sl
o pize ) m (2le3T (Sl e (Cano s (L it 4l slie ¢ 28 O 515052
e & 335 (5L el uills S s 5e 09 Lyl st 55 00 ol il
Gla e gl o lo3T (gla s M on &b 035 oSl ¢ s I il S
Sl 2l ST Gl s e T ST 5 o (6l i (51 o pllae (6l e 5 1T S

g tralome Jlo— W (2, Sl 5 L Conds (sl i

a5 05 25 gn 03izal OPTCON o, S 53 wls sl s o/ o/) /0 ) olie 51 Y sane
Wl ol OBl (goliasl Blod 4 J 287 5 Cmsy Sl ke 5lae 05 g lslins

. Rainhard Neck

. Sohbet Karbuaz

. Matulka & Neck

. System Equation

. Non Control Variables

. Initial Values For State Variables

. The Tentative Path For The State Variables

. The Expected Value

. The Covariance Matrix Of The Stochastic Parameter VVector
10. The Covariance Matrix Of The Objective Function
11. The Weight Matrices Of The Objective Function

12. The Tentative Path For The Control Variables

13. The Desired Path Of The State And Control Variables

O©Coo~NOoO Ul WNBE



Y0 oyl pl olasdl jo cdgd By gy o

) Sl el (5033) Sl (5L it 51t (23T (U8 s dloma 51,187 5,5
adyl palaswamg LI 1(L.) QY:ww‘Fs....T Sl ey Sl by sk
e ons o e 3 aalsl 53 s e o ST 05 61505 1 sla e 5 J RS sla e
ado o ol o gh o) o (Il (gl uine ad gl polie ol bl 55 (L) by s e Yol
e byl s o 5 U ca.\..ié:’-&‘ﬂ:wwt;hﬁbli S TRt PP W Py
Ao dl 0 55 s g:uj}gauko‘ﬁawﬁwdhﬂbli@y AL e 2ol
23 g g el B (o i s (GLn el e 0 (s s (5l il e
L polae b J 87 (sl iae o e SWsla 5Tl 52 (65 5000 2 s S0 Lt gl o
5Tl ola e pslie 4ls o aslsl 33 5358 0 45 (6 daly &S5 Wl (gl e add
Ol 4 (Ll 5 J 87 alie s ) jpalie (ol ol g oo s ) 5L B &SS 4 J 28
s o oalimul (w1 ST 53 Sl 5 J ST (gl e (adsh) iulesT slie
e 31 e &S5 51 LalSG slas 45T 555 e Juole e ol il w57 ol S
G518 S5 ST 6K Sl 5 ST gla ke palie b 5358 kg 0db

B S S Sl e el g 1 e

Db 03y B 25 JSE 4 ile e L) Gl s (e SVl gt )
Xt =AtXt71Xt+BtUt +Ct +e t=s,..,T
20T ys oS

l

-1 ’ = — _1 ’ o o o
A =0n—F) R By =(In —Fy) "Fyt c =X,-A X, ,-8U,

— _ -1
e =(n —F) 5%
sla e 4 Cmns () CYalne s Grln o e 0 5 Fu( ‘FXH ‘Fx( Lilgy opl ys ail

0 o0 0
AL e el 0315 OLES Uy, X 4y Xy o5 448 Uy, Xy X, adsl palae Ol b1 s Uy, X, X,
2. Linearization
3. Dynamic Programming
4. Bellmans Equation
5. Feedback Rule
6. Convergence



VAR 5l A0 o)lols TA Jlo | golasdl slacawlow g b gl (allad) oole 4y yis Vas

oLy OVslas 555 o0 a0 OVYslae 5 (o)) SVslae Joli () SYslas .
b a8 LowT 1l ol 05T ) U 5o SVslre ool 45 5 Ll s o 5Ly
035 0S8 Eu5 BSLS i) 4 G S5 gladte 3,57 o(Yorn) il iy 5 &S5 glaasil
5 st OYslrs 4 a5 L eiwsliasl OVslae 4lS 10 0 bles a4 1wl sl
Wl b 5 arem) Ws o 3551, OLS 55 4 OPTCON oz, S 0 wasslgnty
3 o polie l)ls ol L5 (55 45 cptun IV il 515 ST e 5o (ol ol OFAY
(AP 5le 5 6S0) T bl o s SYslne sl bl 21

SYolee i ¥ Jga

oo olazdl &Y oles

\ CPR=6,*CPR(-1)+ 6, * YDR+ 0, +¢

1 2 3t
Y IMPR= 0,,+ 0 * ERR + 0 *GDPR + £,

v CPI= 0, * AGWN+ 0, * ERN+ &,

f INVPR= 6, * INTLR+ 6,, * DEMAND + &,

5 AGWN= 6, * AGWN(~1)+ 6, * CPl+4,

5 EMP= 6,,* EMP(~1) +6,,* GGDPR +0,; +&,

1. Ordinary Least Square

Olejor S¥slee sla 55, L 5OLS s, 4 (... )ngwwﬁ)}bqumﬂlfiqpﬁﬂ?dl}: Y
Jébdpuﬂl)l%‘\_:lfgwlb_(&.ﬁ:}_&rbglOLS Doy an el 5557 s il diily o 5,57 5 B
Lo el sy il yl568 s 5l 50k 2l (DEErministic) ks Lol o (o) gm0l 53 A2l jlalins (LT
ool LeT 4 by e to)leT) disls jlslims (gleT Blodd a5 b eyl 51 5 s domilir 558 o3 3,515 Slsles s
03,51 Lo gl sl 58 s ile (Lol 18 (55, LgT milosls 5o (ol Balas ba ualyl ol (sl
leal Lo eyl S 00 5 oo ol Ole s SVslan 295 4l eyl 2557 2 87 (5550 53 ropen 255 o0
3 S s Al o (il s el )l bl ST e il ol ks Lole 5 0dl 5 3 (Stochastic)
(1992) ULt (51 ) )5 Kt Ly (555 G b dasl 13 55 (5l ulss o dins oo OLES (g 25 lalllas
dloes 905505 (e SJs aaded (ool Coda 7 oyl 4 a2 55 U 50 addlle ol 55 .(Neck and Matulka
OLS s, 40 ol S¥slas gl byl 5557 1 bl o 5500 Comd 5 5 J 587 (sla ke gy 3l

RS PR (\\’u‘



VAV ol el olasdl jo cdgd By oy o

e olazdl Y oles

ERN= 0, * ERN(-1)+ 0,, *NX +0, +&,
INTLN=6,, * GDPR+ 0,, * M+,

0 ORI+ Oy + &y

EXPNR =6, *EXPNR (1) + 6,, * ERN+ &,

sty Ly,

A

Yy

Yy

YY

Yo

GDPR =CPR +INVPR +GR +EXPNR +EXPOR - IMPR
YDR =GDPR -TAXRR

DEMAND =GDPR +IMPR

GDPR -GDPR(-1)),,
GDPR(-1)

GGDPR:(
CPI-CPI(-1)),
GCPI—[CPI(_l)] 100

INTLR = INTLN-GCPI

AGWR = [AGWN
CP

]*100

MR ={ 30100
CPI
CPIF)

ERR = ERN *(—
CPI

UN = LFORCE —EMP

R= UN *100
LFORCE

PRICRAT = CPL
CPIF

CAPR =CAPR(-1)— DEPR +INVPR +ANFA

DEF = (CPAY + ANFA) - (NTAXRN + TAXRN)

GDPDEF
100

TAXRN

GDP = GDPR *[

TAXRR = ( j*lOO




VAR 5l A0 o)lols TA Jlo | golasdl slacawlow g b gl (allad) oole 4y yis 13A

e olazdl Y oles

Y5 GDN = DEF+[( INlTLN]*GDN(—l)j
vy NTAXRN = NTAXRNO + NGOR
VA G = ANFA + CPAY

Y4 GR :[%)*100

Y NX = (EXPOR +EXPNR) — IMPR

Geis slaasl sl

Lo e S| (o5 p 4By U polin ¢ g S5 SVolas & by o uls; 38 Jpudr 3
55 S Jeta LS s 53 il 5 o cilonts SSU1 05 ke ol 5 slite 4 487 10,59
35O BB LT & o st S b pan mobe w6 ) a0 L, S ) F g 358
S a8 5 St e 4 ol o Olsie 4 0, s 87 3500 5l pl b el il
AU Bl a8 O &8 55500 Sl riopan 3l Ste 55 e Jis olins B 5 a1y
e Al b a5 S aST ol ol il ABL e oSl Doyl s (Al 55l 5
Al Cote (O gmasd b y gl 5ol &5 JIT slan s sl e O ol Sls
26 Sl oy b S e g Sy Doty Bl g &5 ST sl O
AL e 555 g0 sl ONST slal 4l ealie ol

Lo S5 )ly S 35005 e Slasl & 4 5 L 0S¥ Ly s O, 5 07 oy
MGl o slasl |S Lol 51 55,0, wisl e b sl & clilods (58
Jzsl b oslamdl sy bl odiasolis @ alaly s By il Cute ol ol Sl o8 A3 0
AL I 35 e IV alaly 53 5 g dal s St (3Ll palie 4 4 5 b 4 o
23l e Sl 3,1 55 Syl palls J1aS 07 5 w8 Iy alS 515 Ssle
s per ol i 5 o S p5b 4 J g Lo il o I L L LU s STA e

Jsmg 650 i 5 (Kol Lol 5 328 Iy (bloml 5 SMlas GLols 4 k5 4 e 5 L



VA ol el olasdl jo cdgd By oy o

5558 Dol Ve alaly 5> 3l e Ogp o 5 St O o b 055 e sl g
JLsl 4T 03 gmad iy 15 Dl yolao JS7adly b ke 5 (885 551 55 51 (onb ) s
(sl Sote 0) b 21531 Sl pslo 551 E 5 Rl L s e

(S Glols (o jums BB T 5 cCub Cd 4 s 2l b a5 g5l SV sles s
O Alodd o o3 OOS” sblail )3 gy Gl b Gilke o) 5 5 5 oLl ) 5 5
el ok iy o5 Dkeklly a0, & 5 5l 0055 5 S Do 4 Dokl (Bl 0 &5
C 5 6O S S8 el 8815 s (S ki g = g 3 et Lo gia &
o3 Y el 53 ot Gy 5 YV U519 OV¥len 53 i 5 4 sl 4 Jols S
ol s (2ly 0 3 ¢ pama Sl sl s mly Vgl ST Dy s 4y Bl el
Wl 0 (i 5 (93 5 o g b Al b iy (6518 e 5 S 0555 el
daT)s 5 ol Cad s (all b ol el o Ol VY sl 5> S5 arn s (6 S
s Al SO Y dslas . dilocks 03,57 YO SYF C¥sle 53 i 4 s Cud 4 SUL
0 Ol wodeds oy a5 (YVY) ey OOST sl LS 53 o8 by 0 @ a5 L 457 il e
S 05 (ol g plee S gl UL T s JS C g 4 ¥ B YV SV lee L
bl o i Dl yslo el 5 s Bl 2l

o sin o St 5 o2 sl b (55000 2 5 (58 el (5L i Gl 5
8t 5 Ul s GladaT s Ol pl S8 (g5 5 b Comar (gls e ¢ 28 05 (51505
o Syl IS S Mgmal ol S 4 g3 2 SlataT 55 ¢ ol a4 g
S0 am s Bviews 1580 5 55 edoste DY oS s pae sl et li 5 (il Ced
Wl od ot 5 63T e WWAPAF e (sl o5 855" ol g5le )l sen
oLl (5l G g S5 SVl 5 (i 8 SYlae (5l Sl j3le 5 et )3

.r:;fuu;.ﬁ\L;;Lﬂ%élﬁ;.:&;)@u@ﬁuﬁjlﬁ\ﬂu;,:f@

1. Exponential Smooting
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1. Inputs



Yol olplolaidl jo cdgs pu dogs pdaw

2 b ot Al 8V o 3 50203 Lo 0 13515 Sy ol 350203 el 5 83l
SOl pallst ol s Jlzdl &5 golamdl dy daily 3,515 kS 5 1m0 sl
s o 3| (S e 5 odten 31 by Gl b 5 351 a5l 5 s o
213 (e Olyslo g aiien §J1 50N F 5 5300 Skl e &5 g
P o by 098 Lgan SBCwhe Wl (Gilvand gl dwls V£

IFAT-1Ee e Sl Jlo 50 pow 4ol p Blodl b Bud (Sl iio

5 Jshi 53 1y A e 5 o 55 4l Ol g 5luans sla e canlie (51
e il s EVIEWS i35035 (s 5 5l Jeol (g5leand jlude 5 dsle 5o .ﬁ),T@
el (6 gy (a3 5 ool (Ll ann 5 i oy aali 056 31 55 o
« el OPTCON o2 5 1 51 ool aigy 5likie 5 ook a8 (VFAP-1F ) O |
Sud Sl it N-1-E

5 P05 ey NN P PR W= N3 TF Jols Oda sl i
Sl I il 2, 0L b ol s w6 il 53 Al o 0 iS5 me (sl e s
uuﬁ);gwﬁuﬁjt@m\.\,:)'st”)j:'C,salfa\)j.leuﬂwﬂa)ymf

25 S



VAR 5l A0 o)lols TA Jlo | golasdl slacawlow g b gl (allad) oole 4y yis Yoy

olaidl s asly Blasl (gjlwans @L... dwlae Y Jgux

WAV F e la e o Ban (sla jice digy e o

VE. o 1¥aq YFAA yyay yYag (Jb, 9,bhe) an sla i
\As 2ls #IV oY -/ Siloas
s,z
A A A A A ot aali ’c
ol gl
\ila AT o o/f Y/A W e
YFARPAY  YO-AAYD YYOVPOY YYAYYAS  YV-FYAD  (gjluwacs
AL oy
YeYAeeo  YARAQY. YEYITAA YEYSFA.  YYOSe e il aeby
g sl
YEYSEAE YOV NS Yrasare YYAVORD  YASYONY  aig jlaie
W WY g i VoIV il
A AIA NA NA AY s aoli oo E
VYA WA VY/E \\ils VYO dog )lade
1YY VAFA VY .y Yao il
ke a3 lo
Very A AA- A-4 \Ani i 4ol s
cA;.;Sn_é).,aJe
VEAA YWIA VPE Ve -y aog )lade

S glaasl s le

3008 5 e ls s LAl A5 (il (alasl b 5 ke ey s b )

NWP AR %ﬂ&‘)‘-’f)}:'CJSJG-’L@-;‘M)tj--’)‘-”ﬁjﬂwk}ﬂﬁélﬁuﬂ’;u

LJM\JGA;}McU)J\" ;«a_ﬂé‘)‘)ow;}fﬂ.ﬁéwg’a}u;@;b?bgﬂjbb

PSR RANE A JPRIE TP PR IR SN AP J0 PREPYPRRE:

j‘r_.:b"bA_AUJ:)Ja-&fg}ﬁmd%uaﬁ-ujtjj'cj)‘uﬁu.QAﬁiﬁ%) Solwand

ils (s Gl A 5 5 alaasil dy f 5 e 3Kl e g 3500 il aigs



Yo olploladdl jo cdgd oy oy o

il p 930S pan Sl i 5 0555 F 5 bl A AL aig polie a5 L sl

A Gl B (Sl 3 Al oS Bl e > gy polie Sl S o

CA9d ( Ak 9 J S S ik F-1-E

osdedn azs g uS Jolboygs pa 55 g AL (YNY) agy (o i b
Jols S gs amn g 6 ST ABb o S 0555 (A 3 (ol Dokl o, £ 5 S Sl
5 Sree ol pa RAPR g ! S Al o s gladaT s 51 oo T ol
(Sl sladaTys ol oa S ps (sladaT s bl o0 G e sla ol s S
sl s ol J =8 gla i Aol oo SUL e 5 288 Gladelys 5 28 gladel s
Wog sl 55 g 53 ol glasle o (sla 5113 S 5 3 e o slbe ¢ S ¢ SUL
.slmﬂ‘eMoJ)dejédkv\{}JfnguJ:i:ﬁvf;iMU‘,{}

Cgd (B g 5SS sl e ity asliyy Hlade 5 alige slade ¥ Joox

2D cle s
VE- 1va4 YA yYay \vag B S

(Jb, o,k
TYYSYY. YOAYOYD YoFYYSA 104YAA0 NYIYS  eidady  lasel,o
V£1040- AYOVY-Y 9.01A) N R YEEFAD Ao oo Sk
YAB+Ae oo YFRQeeet YAYOA.ee VAYOSeer NOFFeee ndadly,
YEFFAYYY  YIQARIOF  VARYEIYS  AYYEYAS.  \FAYVYS aig e
FEAQYO- YAVYY - TYE-ANQ YAQY Y YPTVE)  cisaly  lacsl,

FYNF.p Fe8-YA OFATYYES TALOYYE AAARS TN Aot ke ©=

VEFA2AD VYPOYYY AAARS YAYYAA £YV-a9 s i s
. sl
OAYYAY YYOVEYSE YaYOOYA YOVOYON YYVAYYA  aig jlde el
FA-900 FYYYD- YAYYAY Yeoro-. Y- AYFY Solwand

A+ AYYAY YOA-YYA \ERRaAR! FYAYTN S fa0047-. A ke

s slaasl sl



WA 50l A oyleds FA Jlo | gobassl gbocawlbow 3 b b g} (aolilad) sole 4y pis vof

ol e 1 (S 5 S a5 dig Hldie das e OLES ¥ oo oS sbislan

3 elle ju gla olols &Sl 5 S e T b gy Dl il oo ST (3Ll a5 il
95 AL Al e il i LU oolal ann g e sl 53 0 NI o luza
Sl Ed3 B8 dodr g a5 bl 2y b ey 095 plad o 5 55 (Gluad ldds )
oss SLIb ladaT s 5 das il 53l slasl 3 1) 55 o )le b galaml Li ) 4 O
Ll op S Gl (bldl il gy Sl 457 sl QLS 39 gy p3lie . das talS
R e Ll B3 s 4 (ol ok 0313 QLS Y o 53) 3L axils ol pen 41 05 5

s o 0L ) ol 55 B 53 slaal & sls el 1) )58 5 (cide il b ST Iy el

O0lgii 9 (S 5 doxuis .0

b ol & LBl o guate slamil 3 g Il gl sline O gl LIS
ploil 1 55 il g il Sl 1 lacd g3 ., oo b 55 s gl S ol by )
..x_i)l:.\.«T);QJ'\:JCJBM&L\C\quglﬁJMQ}A\)Lg-)&n:hdél):.ujbjl:}cm.s
ooty 3 (S 8 LT on 357 4 4 (6 S BLS g5 2 slome o3Il 4y g3 e A
Ol sbasl (a5 Ay aing o ond (511 4 ol andllan 53 ool (ks b OT opels
Sie 1S aigy (Suud 5 4t SULLT s g (g3lasl diy Hldis (b dy &) 4
Gla ohyls ¢SS 5 gyl Sl e pas i e Bl o (g3Lal 0wl
A d 5 Lsyls e Hlde f0ane Jgs Al e g anl e Sl ag lale
5 A @il el O eme e I 5 bl LL (Il sl ¢ ol ST s 4 s
@..;ﬁ:aﬁ,u;ﬁuumlm;l,:‘s@gu.\,T);}Mupl.m;\;ﬂ:ﬁu,;@\sw
gt sn cml &5 S iy 5 slasil s IS Lol Wb i aladl s, 6l Soke
el okl (55 dal s O ge IMRe Sl e gy 05 F S 350 0 Sl

JL»J.ALgb.:Lgﬂ.sl.ia&l.};;w\kx;}Mﬁ-ﬂgﬁj:@u\{%é&uélﬂjp’\:—wb);

u_:}}.su.h.k_gqi»uj)l?o@liGﬂjsgu\{&\db'l—cla.u@;ﬁlekaja.:pdnsJ)Tﬂ



Yoo lploladdl jo cdgd ooy doyy o

AL A= OT B &S Ui o et (b ()Le 423 305 sad et |y G5 ldkis &5 US o drslos
L Gl (2l 03 21l o ol ameiin (Bl 1o s a8l (5 A7 Iy ] 31 5 oo
bl gn iy oAb o (53 (kI (e OPTCON (25 S0 5 b gy Sl 29
s Samo 5 ha i ol plasil S 55 5 Las sl 5 5l ol i 4 e 5 L
S
@bt Ll gl (Ao g o opl ol 05V (o (Al gyl el 4 a5 L -
GRIAL oty 18 550w 8 i 03§ s e ol il 3K 13 OIS s a5 355
gy o S8 Wi 3503 055 5 s o Gl 317 (581 5358 Jbo b Uy o
Blosl a5 b Ll o a5 ol ol S a0, S5 3, 8K 13 i e Ko 5 Ja al
Sle o 6l 5200l il s sl 51 IS ok 4 blad (a1l 3 e 51 ES e
250 el A
j_;t_ag,'\;_.:ﬁ@u;élw;:r_:“zuuﬁ)gd_xsl;uajuu.g;)@u:s\u)'cjs—
..u,:Ji.x,:uéﬁjuuﬁﬁﬁ;u‘Scﬁw\rﬂaiﬁ\;{.ut{dﬂﬂ%,o.\; Solwans
355 Aol 4 ol S 0T aingy Hlkie 3l a5 o el 53 0 (OIS Couka p )5 35—
5,85 513 SIS b 6 S5
4SS Iy 2alST UL T s 5t il el o slee 51l ag ST 2 slee -
313 Ol (K Ak agy ylde oS ) b0len 1 A3k 4235 of pon 4 1) s 55 Wl 5 0 § 050
S Iy el L (s
CLJL;TQ&JM)JG\}S@SMQ@@EQ)}@Q;J};@V\{%cbybwlheﬁ—

355 dlous S5 Op b 5 S L S LAl A5 151 (g p3 oy gee 40 g3 ags



WA 50l A oyleds FA Jlo | gobassl gbocawlbow 3 b b g} (aolilad) sole 4y pis Y5
&be

= Cdgs amsg oS SU oy (FAF) Glgee JT e o 9 b9y Ol o JT
NYY 2o 0 oyl ¢ elaid] dnu o oliaioes aoliluas " J g w0y JUS 31 Ko

St s P Sl S oy 7 LNTAY) Sl ol sgin el 9 o1 ( ghsous (S oz
Cldiner aloes M ags J 1S 4 5 51 (63,87 1001 55 OIS slal sdas (b e li s aigs
XAYYFY o $0 o)Lk ¢ solas]

5 Sdeols 55 Sl S C(1YA0) 399 ol Cyamn § P15 ¢ R o (5390 ¢ g ¢ Slokus

Clallls iy oo aalilias "O) o) 53 (g3lambl Ly o s Gla Al Sl

NV-AY Lao OA oyled Ol (63,005 (olass]

ol ales 010l 53 0535 60l 050 3T CVYAP) (5395 dnbly § A1 O3 (Slwles
IV e VA ol ¢ solas]

Sdoadidy 5 Sl S 50wy 2 CVFAY) OLSIE o sl 9 Sngo ploy B13e 399 e
OF o)leds O/ ) (solasl slo_in sy aslihas MVYOY-AYAr b (colambl i)y, S g o1l
VY-OF Law

P ML (IT99) Jlns 59l (5 ke JMler 9 a1 ghaons (S i im0 (o0
¥ osled ( oo Sy ol clpins i " I (2S5 b 3 e al 00 1 5o s

5 Al s "Lt 031l 4 B e (gla o 1S C(VWAD) (ke Lowd § el gl (>
I o)l (drw 47

5 Oladss S5Ol nl 5 Css Ao (Caiw) odels s ((1W40) (SOLB! Hgo! gl

oo 5 galatl g0l oyl g3lambl Dbl o e 5 ldbe s Jb el

N 5 ezl 53l dn g i Aoy sl 056 (S3900 Sl s Sgi Cglas
Ol oDl (5 sganr

Gl s GI6luT SU" c(1FA0) (s 310G s § & 50 9mi” (5 g IS (I3 51 g
AW oy93 (ohlio sloasi aolihas "6 ie gl 35S )5 oo gl Jidu 5 pas p D3
N o Folads



Yo olplolasdl jo cdgs (pu dogs pdaw

Cadenillas A. and R. Huaman-Aguilar (2016), "Explicit formula for the Optimal
Government debt Ceiling", Annals of Operations Research, Vol, 247, pp.415-449.
Chatterjee S., Gibson J. and F. Rioja (2016), "Optimal Public debt Redux”, Georgia
state university.

Checherita C. and P. Rother (2010). “The Impact of High and Growing Government
debt on Economic Growth: An Empirical Investigation for the Euro area”. European
central bank, working paper series, Vol. 1237.

Das U.S., Papapioannou M., Pedras G., Ahmed F. and J. Surti (2010), “Managing
Public debt and its Financial Stability Implications”, Washington DC: IMF, Working
paper, Vol. 280, No, 10.

Elmendorf D. and N.G. Mankiw (1999), “Government Debt”, Woodford (Eds.),
Handbook of Macroeconomics, Amsterdam, North- Holland.

Matulka J. and N. Reinhard (1992) “OPTCON: An Algorithm for the Optimal
Control of Nonlinear Stochastic Models”, Annals of Operations Research, No. 37,
pp. 375-401.

Neck R. and M. Josef (1994), “Stochastic Control of Nonlinear Economic Models
New Directions in Computational Economic”, Kluwer Academic Publisher.
Netherlands, pp. 207-226.

Neck R. and K. Sohbet (1995), “Optimal Budgetary and Monetary Policies Under
Uncertainly: A Stochastic Control Approach”, Annals of Operations Research,
Vol.58, No. 5, pp.379-402.

Rankin Neil (2014). “Maximum Sustainable Government Debt in the Perpetual
Youth Model”. Bulletin of Economic Research, Vol.66, No.3, pp. 217-230.
Yuan-Hong Ho. and Chilung Ju, H. (2015), “The Optimal Public Debt Ceiling in
Taiwan: A Simulation Approach”, International Journal of Social, Behavioral,
Educational, Economic, Business and Industrial Engineering, Vol. 9, No 6,
PP.2022-2026.



VAR 5l A0 o)lols TA Jlo | golasdl slacawlow g b gl (allad) oole 4y yis

sl (sl e Co 108 ) Jgur

S gle e
M S (ol o>
TAXRN 6ol Ceosd 4 g Sl wel o
CPAY 6ol el 4y 2gs gl el
ANFA Sl o 4 (5l ool s Shes
IS D9 109 b i
EXPOR WWAY ol Cond & o5 @l yolo S
CPIF (oasie VLI CPz 5 5 00iiS G e sloy asLs
LFOR Olpl (b comez) 5 (59,0
DEPR VPAY Gl Coosd ) Culf agle jos Szl
NTAXRNO Gl S 4 Sgd i pd g SWle e slaasl s
NGOR 6l Cead & g i el
(509, b ) Condy sla s
GDPR WWAY Jlo ol cod @ 5 Jalse cnd 4y Gl (L3 (allBb adgs
YDR VAT Jlo col Consd 4 o)l s BB el o
DEMAND VAT Jlo ol Congd 4y ol IS slolis
GGDPR WWAY Jlo 2ol coad @y olpl BB (@Bl odgs 0, 25
GCPI OlR! o CPL s, 000! p)55 €5
INTLR Olrl ) (e8ls(@annily loos s Sgm £ 53) Dl 0500 &5
AGWR VAT Jlos el Coosd &y )]s S 50iss Lavsgie
MR Olnl 3 ((S38) Jgy (8ly o2
ERR Olrl o 5 Hls 25
UN Olrl 0,85 Conex

wg@



Yol olplolaidl jo cdgd oy oy o

UR

PRICRAT

CAPR

DEF

GDP

TAXRR

GDN

NTAXRN

G

GR

CPR

IMPR

CPI

INVPR

AGWN

EMP

ERN

INTLN

GDPDEF

EXPNR

NX

olpl e 68 25

oazie VLI 4,0 CPl &y oyl ;o CPI e

Olpl 3 WWAY Jlo el o 4y dylo jus 0,053

Olnl 30 @)l Cwod a4y Cgo azog (g yuS

S & ol 3 A 0

WA Jlo cubl cond 4 UL slanel

G Cwd @ lal cdgs oo

ol S 4 olnl ss Gl wel o S

Sl Sl 4 g0 zbre

WWAY ol Congd 4y cdgo )bk

YYAY Jlo ol Cad &y pogas jidu (B yae g)bre

YWAY Jlo ol cwod @ ol pl lolg JS7

OYAY=Y - )lnl 10 00iiS B pas sl (>l

VWAY o colb cwnid @ ol ) pogas Gidu (alBl 6 I8l s 7 )bes
Ol e AVl gl 330w Lawgin

Olpl o Jelis comon

(OlR! » °‘}T L) 55l (soel 255

Ol ) Saealy (Dasaily Glaos s Sg £ 55 ) gomsl 050 5
OYAY=) ) Gl s oaiiS oy s asls

VAY Jlo osBly a4y o2 é &l yolo JS

xdly o 4y ol polo Lalls




WA 50l A oyleds FA Jlo | gobassl gbocawlbow 3 b b g} (aolilad) sole 4y pis "

S35y Yolaa 8505 5l Jol> s ¥ Jgur

4"“”“5}‘"""“’ an R L)'J)‘f aJoleo
G (PEras )b cpr =0.8 * cpr(-1) + 0.06 * ydr + 1375.33 =098 R 2
ol Coosd &y cogar t (20.85) (2.68) (0.12) D.W=1.62
s ol impr = 430564.3 — 17.17* err +0.026*gdpr —0.25 R?
TR t (6.8) (-3.34) (0.76) D.W=0.43
‘ " cpi = 0.000005 * agwn + 0.00433 * ern -0.99 R ?
IRVeLY L
Sras sl o> t(27.8) (9.62) D.W=0.88
oy Ao @IS 4loreinypr = - 924.425 * intlr + 0.18945 * demand =081 R 2
ol Caasd & t(- 0.94) (41.5) D.W=0.66
, ) i agwn = 0.80 * agwn(-1) + 43000.09 * cpi =099 R ?
K Lo
o ol guon baogie t(18.81) (8.51) DW=125
emp =1.007 * emp(-1) + 5092.26* ggdpr+ B R2
Juizs! 208443.7 =098

t (134.2) (1.61) (1.86) D.W=1.31

| (25 ern = 1.09 *ern(-1) -0.000557*nx+221.6 =0.96 R
Ve t (31) (-0.25) (0.62) DW=1.15

. intln = 0.000013 * gdpr - 0.0000008 * m —0a5R

ey | o 5 .

A t(22.6) (-3.64) D.W=0.33
f 5 2

. .. gdpdef = 0.9201 * cpi + 2.33 -099R
ke t (79.03) (1.001) D.W=0.36
expnr = 0.92* expnr(-1) + 2.25* ern =0.9 F\TZ

e e Slols

t (13) (3.4)




