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1. Auxiliary Variables.
2. Root Mean Square Percent Error.
3. Theils



Sl i sl @l ) Joux

Sl | aboyw | b |(G5PesS| aboyw | adg [ Y ade | g0l
il adgi| YU udgi Sl | Fje gits | Fy
S[o 0N | SIYOFY | /oo oYY | /YOANVE| +/YVANE| c/N-AVY| -/Ne¥Y | RMSPE
SINAN | S VAYN | ofo o VEQ | </ EVYON | /N XD /- SYEA| +/-£948 UuT
SIYYAAV[ c/AVOY [ «/FOYY | +/QYYY | o[+« OY | «/YEYAY | -/VAYAQ gm
SANZE S YA AR AN IRYRRRY S RYAN £V IRYRL d SV VAR Y2 N VL RN Us
SSENYAN[ /8- AYY | [0V Y | «/YA-NY | «/AFEVA | +[0F-AY | </0-AYY uc

| | \ \ | | 3 U™.Us.Ue

Gedos slaasdly rae

GolS Lo o (5l A —F

9 il wdsd) (Fji (S pd ot g YU udyi) dilpw adyi’ 45,2 —)-F
(Fje bigof wlous

Tl 3 &l S50 Sloas 5 YIS wdgi (lsee o Slogas o oS s ol
b g sl Sl 05 V/AY 4 1 TR0 Jlo o 45 Yo ferkee TISIYA L, 1YOR
dgaz olidl .l walgs olEl FEVIFA @ gilwand mlo wlel 5 VFeQ
e Jlo VF (b oo i (glwdncds (5w, VEID) (6 Y8 eudeo Al
Oz 20 oo |y e ol b (gogmo (suig, 3l lad ((aeye Y JL) VT
50 Al g0l Sleas g LEils adgs liee cmd o i £ Jloges o ¢l s
b g azsly Lial33l FOUNTE 4 \¥AD Jlo 40 45 Vo fypdeo YVIAD ol 1¥OR Lo
VY oo iolidl .l awles ol FY /oYY 4 giluand b wlol o VF-Q
VR e JL WY (b oot st sileand (60,07 ) 6)¥0 (ke
3395 YIS adgi aiilen 1) oMo ol b (s0920 (s, 5l lid (e )0 V/FY JLo)
Cyarte $970 Sl g dg Suz a3 slasn el ST Gl ply oS e
D9



ey ey g0 ) LBl (61500950 by (65l dals

(HDI) ilawi! g Sy o paw a5 L —F—F
2l W0 Jlo o Sll alo s aslis flie F loged jo o8l bl olul
bl g VFeq Jlo b g sl il YIVY LY 4 V¥R Jlo o aS s M/ VYY
o m goae arlih ol jlee 2dl walgs Ol YIFAYA & gsleas mls
S oo b 1y e o b (s39m0 (535, Ly 0)90 bl bl 5l g canl Ve
@ ol g5 el alajlae Wb L Gl ogre cud Gl g Sene e
Al 05 Shjgel slaai o (Cilagy slodiie « duz u pS (s0lsmls £y ( S

Kie 9 Kii) dilpuw (S jo8 5 )/ 5 Lo puw —1-F

Y ady o )0 aile (K05 ailoy Ol A Jloged o S0l bl (bl
03wy VEYF/A0 4 VYA Lo ;0 aS w00y Yo ek V- VIOY 5l VYO Jl o
Bl wwles GlBIVEYYA & gilbas mls ulel 5 VP Jls o g cul
oitn 0 IS le s pstie gl 0dd doien )Y ek V) 52U 10158
Wloo Clus @ golaudl i) o YIS odes 05, jo Lol Julse 51 SO YIS ol
S dy (gaig, YYAY U Y)Y L 51K liae S casl ol oK 50 S8 LG @SS
a8 ool ol sl 5 00,5 40,25 Y5 (galea 1V 0 L L Jss
50 S gl bl ail eols plasl ogs 1) golaidl Jule ol g olazl jo
ailps (ohi5el Slaas g (uils alsy o 50wl (Si5d alo e Gliee A lagad
O IV Jlo o 0 Jlaie opl a8 woogs Yo ek YE/VY Ll VYO JLo o
VWEIESD @ gjlwans b wlol 5 VF-0 Jlo yo 5 a8l ml38l VY/AAY
BRNTR|N ULV PYURISUEL SNy JURrN W R SUNS SERP-J2 WY W VO yAL ) ST IR VORIV P
@ e Al 1Y 050 sl Jlo s 50 guo o Fad, Sl (Sl i oy i
ol 52l 08, (il j0 gl ke isu gl a0 HhaT 4 AT 00g VF-1Q
kol sl sl oolidl Bl VWAF LAYAY L 5l as Kie )Y gl V)Y bgis
Jole onl e dlaidl o placuglsl 4z aS o5 walys 055>l o Uiz
ailools plaizl sez 4 |) golazil



VAR 5ol Y Gosleds DO (50,90 ) (golal wliing SYE

(INV,) 39737 a5l ~F - #

YAV Ly VYOS Jlo 1 oysls sl e loged 4o o3I mlss Lolulyy
s bl VEe Lo b g amly il FAY 4 190 Jle 4o a5 eos
o Jo VY Gl gaxlg ¥ ol iolidlh o) aales 0+ /PAYF 4 g5luans
05,005 e 0l o 1, oyl oy ey o555 ol glacili 45 amo e L
B cnl bl Dpdy caday 1) wiedisr oo y5 b (5595 and 8 ol anulys
b 1y Jysd B s s9me (sig, WA JLo b 1) 51 (6350550055 ol
Ol sl oals ol pen 1) (gilwans coll sg, boow 4 VFY L 5l Ll oS
(1 G TGl s il Slayie s Voo b jao o g0 &S aSls
ety (Gl alep (2 )5 T alej lolos £33 06 85 o 5L 4z o
orl Ssne Sz j0 &S Cawl cdlae (] Wge 05 o Do g Dbl g ICT
g ol S8 o 55 glapiie S 2S94 4 VT Lo sl ehig asls
Dg 3Bl (60 1,5 Slawouas

o0 Sy 5o N uls ¥ Jguar

INV; HDl | oabeo Kie | oouboo Kii | gk Fie | ogubeoFji | i 2
Yo Yo Yo Yo
YAVYE | Vevey | ovsvy | ovevay | ovviae Y\EYL | WeR J
S| YAYVSY | VUMY | VPYFAL | YOUNYTE | 05-VAY | YA Jlw
DISAYS | YIEAYA | VVEIPED | VEYVIAA | BYlvY | SEVSFA | 1Fed Jle
- o e ] v b e Jl | ws, bitsis

- - NAlLf | VWALF| WALy | 5Ly | Gl J

AFL AFL AV, AV, g,
GOgro I, KW ol o, | el o, VIEY o, AR e S,
o o b b (g0gn0 PREXVIN PREXVIN oy
e o $55, $955,




£Y 0 eyl ol oLasBl 65099,y oy (g5 lwaua

5236 Jlos! 315 51 gl (sLo yuiin (5 3kus it~V

ol aliZes slogy )l c (25 Gl e (g5l algp al> o (] S
ol eiie 5 Al o il Gt Sz o el woglhas LT igl3El 45 Ll peiie
orly (glaools a5 L 5 anl o iolS e gz 58 o ogllas il ialS 45
ol 4 sy 4 ihie ool Ssrge VTAD Jlo b oS slopite oles
Sl 51 S nl 4 gl Jlocl cag w058 Jlogl 5K 0 VWA Lo 51 & i
aleoygls oanles lpiedr 455 5 (30 bl sanles lyiea le H9aS g
Y48 Lo Sledlbl Jlael in \WAF Lo Sy a5 & 100 o9 el 0 o0lic
g walys Glnl j0iS 6lp abg e piie j3 4SS L sl (V1Y)

(oladd] wis)) ddsi' yidts o Cylad Sgs i1 -1V
T SIS ale e ()l e adlle 93 Byb 5l O)lS Sed gl
pr> &S Gl 2R L ogdoe Jleel S s dilin ()b Sl (e g il
30 ol &,k 5l ool Jles! polie il 009 Yo youlio Tradeg = YYYO/ Y
g FDItyr = VWWF/AD i (Y-\V) WWAP Jls lp sl 9 4S5 jeus
TradeMAL = TYVYYZAINY 9 FDIMAL = Y-./VY 9 TradeTUR = f#\-04/%
g Jlesl HNVFeq & g JLo VF 6l gileans 665 Lcl oo Yo gl

UV oot baloges 32,k 5l (oladl o)) oy Jion pn Sob pl Ol s
el 00 (g lwa VT



VAR 5ol Y Gosleds DO (50,90 ) (golal wliing svs

GO Wloyuw Sgdo gl NY Hloges SIS Loy Sgul gL VY 10903
Guls udgi g (25 Y oy 2o
Fje

Time (Year)
—— TRADE senario-malaysia —— TRADE senario-turkey

s slaasdl : que o glaaisl : e
S5 3 ) Syl IF foge YR O TR AT s

omlidl B,k sl golaidl iy o Slae 0 Sed ol Jlasl s oo lis s
g Ao ol 1) YIS ade canl anuilet VY jloged gllae > 5 (5,108 4 le yun
Al Oz )l S5 gl 4 Cad gyin el Pl gl g5l Jlesl
ol 1y mils ades canl aniiles VY loges Billae B (6l ke e ol
Oz 0,0 A8 gl 4 Cad (6 ion il 3 e le gl Jlesl g ano
SLEs VF g VY Jlaged llae 5, slaaiw g ols ulidl &b 5l ol ialidl 3]
Sl 5, Jlael g oo iol38l 1) ils aldes o YIS adgy Csl aituileis a5 s o

.Q)‘Q 4.‘5)-3 ji)l-:-u-’d-j . . .(5 . .~.". :.als)j‘




YV eyl ol oLasBl 65099,y oy (g5 lwaua

i wlopw it Oyl S 7 -1-V
Gk 5l Oy G «sy9lp Sew S, Nl jo A 1wl 009 (6 S i
0 Gl il g ess VIV # )+ 5ol Loy lade 6,138 ooy

So9lsi p yld Sgds i

o0l (Siluwdrd V8 9 V0 slaloges @b 3l osle p Oyls Sed gl
5 ols i3l B 5l 6yl o Slae ol Sad Jlocl camo g (i gl and
Jleel 5 sl ansls iyl 1l ataslys 10 logas llas (6l (sloaies
OBl Bl e o)ls A8 S gl 4 cad g talS ST ol gl
anils I3 51 ysly el dlg 1P loges s 5 (5 04k s
S 1, 455 i & o b ) sile i Sl 5 a2
.MOGA

0
2000 2010 2020 203 2000 2010 2020 2030
Time (Year) Time (Year)

——  FDI senario-turkey Current —— TRADE senario-malaysia

——  FDI senario-malaysia —— TRADE senario-turkey
Geiod gl 4B, 1 e Gelod gl a8, 1 e
SIS wlojw Sod gls N7 Hloges

Current

) 62919 3 )l S s 1D ylogel
$l$ » 2ol

Lol g (5 a5 a2l —A
6,18 ke oo potde Ho) Ol sl ead e SuST Pl AS v o lid gl
2 Sl alully g 009 HI35 S B jebas 6 y5le el wdg &b 5y, ()
My b 5 69l ade @b @b il ady @b poead (iluand (65!
Dbyl e jeiS 5o lawslie o all anils cude 51 Sl ale



VAR 5ol Y Gosleds DO (50,90 ) (golal wliing SYA

sl )3 (> Gl wle e W) Sl S &5 Bedo0 LA Sed gl Sl
G 0 S (nl i el og Glnl 5l e g 4S5 ead giluancs Ul sl
5 SHls JlolBass b mls aes oo lid 1) (6055, ans 3l Sl> VF-q ol Ve
adgi p G (6,81 sl atiileis s & Oyl aS Gl ooy Lias (ww g 0ld pogie
Ol 4 gy 9 (i 5] sl sl axsls Slul e 5 555l5 dss (s 5 YIS
Al omb 4 sy a2y (Bime e 51asS ge il H90 plaiz & ean] o,
slaain g old g 5 (Brae ldain 5 0ld ppw &5 cl Cdlas (il wuge Ol
3 555 sl St by @lin 0 | Gl Sl 5 4Ll (55 S
as oy lid g)ls Sed goNl iz en 05l o0 Cewody  (SaST adlo b anLis
Lz aesoe 2al5 1) J2ls iou adgs wo)lod (Gl Bl Cur ()5 e 4 jLed
Oz Ll 03 (Gadgi slalanly e (gl by pf GV (L)l g e
pas 5 ) 9 I ol &lge 2925 L) ()1 Il i 4 L8 L
A gate ads 6 S i S Ol (LIS Ak s Jiles

5 7 SIS alo e Gosb 5l B ogd oo sleiing csiland @l 4 axgi b
o913 355 2 1 ol 3 5 0813 als8l S g 531, o i 518 a8 g 5o
) 50 e i 485 5 35 556 Ll b Sl i 255 ot
ook 2l oBass ol Jlsl B ods YIS Bras 4 ) o)l
STl p jiiile g Ayl g GolioS il S aS 3,5 Slleiiy Gl oo (soste
O)lns (Bran Sl oy p yekiieds (nl nogdl oS (b gy ©ygen ]y (25
wifosly e i Asbe ain oK bb Gk 3l B st sleii
s A 0 5 L g i VIS g 5 2l 1 30 shaslin
Cod glgS a1y Brae U adg aig,y oasylosl Jele lgicas alole ayje Jule
ools doye 0)ly (LB, 1 sudg YIS caiiS adgr wuo jlas cnl eols )8 eledl
Sz badl 480 9 (@Y (sudy VB ouiS Brae Wl 5 g et i
35 s0 Slgin o Sl oy D)l Sl g slateas ol ge e 4 B
WJeb e Comezr (J Comer B (Sludl aloj g 2l ool oS L
95 oI A e py B G g (et gblie 5 OMan SIS 4 Cunex
S5 i b 09 Sl alojes b 0l Jeali 4 (g5l e 1 MBS
D55 S8 e p D50 Falillge &)l



£YA

eyl ol oLasBl 65099,y oy (g5 lwaua

)
VYY)V 5455 5l

() 4dbe s

Kj osls Sips 8

M ra—
: @ + * y \
VYW
+ 5

VYWY WLATEIIN YV

RRDe vas &d@s s FDI oy vy
A 3405 NYWW

sl GONEWYY
+

+
V¥aa VSl e WYSYYIUYEY

& |

\ ‘/
S GV o SR ok
1N )
N NN
@ \ @ evaS My ¥ *J@Sqﬁq@ NP

Investmenttyyisy N

Yy

K Y¥s i N
<) s 3 Saomonpmon
@ *@umxﬂj' e
*
— W YIS/
e/ AP g%
PRSI R6 ~— o
. S

\ /
Vaw;\zmmw; g +

N PO 530

SR 7 \T WA )amma@»‘/ﬁ

- ‘ -/ = IcT ;\-/é&mm,mu
Z ,

-
R15

Nl & +
<Apls Shps *A)‘W*

d”'m LngM\LI.‘)lJ eV
o293 (Jolro g cde (ogpo Loyl S5 Hloges

g el 25

RHDIi vas: usls RAi.Cas s 25
VK 240 5Y VALY VIS 2%
) Gopl Y
o £ .
= SIPANNE Y 9 2 S Y <A EE 1 0
Kiidat o¢ ospls Sias DH s Ai R
YIS 35 \\ =

< k|

Kji ospls Elus 4
YISl Fjidatads &J VIS5 S K4S 3
—_— -~ T 1 ™
‘/RFDlluss-uﬁ(‘\!
FDI ol & ) WYY

\/<FD\|>

RDiry Y3 Wy
VIS a3l 5 0 dan s YUY YA gy (§adad
iDRe¥

i jF commY Yy

FUvLS e <l

e JFY Jasssigh
VIV WYY

e DRY 3%

s K

<We
<FDle>

RFDleiv¥¥ 1Y pls L35
[EEEERTR SN
j Vo K s - 5
Kje Guple S 2 Fiedat als a1 Ghds g s £
GEi3als

» |
Ae NWEN NS
Kjedat?:j)'\-‘ S ey e v 13 320 MY Yo
fils a4l § ja VJAV
s e IDH i o e
<Ak 0> O
<N
< I
<IDHREST sty Ssnismy ¥ » 5 o) —
o . 6LD .- b ..

A gi ot 335 (Jolro g Cde (ngpo gyl Y Slog0d




1744 )""b.. Al L5°)L°":" HO 60)55/ ‘séw‘ um 5 [N

PP g 23

<Js alagly
. IMPORT]j>
<dseisba aaaci LS ey ¥

EXPORT)> " <l s L ek

\ h / «iIHDE
Adat s s sim As T 3 (518 Al K

5

R&D
<SS AU 5138 dda
FDIj> A

cisesa

<GDPj>

ﬁwﬂﬁa‘x@ 00 R ada K

Asanals Ay pwden ict

;ﬂﬁlol‘»&/.‘.m‘ 3 .
e gl P s . CALu ) g
< mhae OP> —— A g ot CTdat

CAB g Js
3 olan GAE 4y ua-d_):n.u.\/(

SIPPT &b Jokeo g cde (ogto Loyl Y Hloge

[

Sl 4o s poannnans 39

LSJLwJ‘ 4-.’.'-°f*’ [y ‘515.1.:.0 9 ode cs‘°9‘¢r°‘° bjg.?.,)'.?: ¥ )|‘>9&;



Y eyl ol oLasBl 65099,y oy (g5 lwaua

e Joosi Jgloz
(A dolo) Wloss o YIS udgi 2l .b)gi).g smls .Y Jguo

Dependent Variable: LNFJI

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 05/01/20 Time: 13:49

Sample: 1980 2016

Included observations: 37

Convergence achieved after 31 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
C 5.100839 0.829946 6.145988 0.0000
LNKJI 0.308113 0.107656 2.862024 0.0076
LNLUHDI 0.671761 0.296585 2.264983 0.0309
LNFDII -0.006025 0.033817 -0.178154 0.8598
LNRDI 0.480837 0.047094 10.21014 0.0000
AR(1) 0.700228 0.180240 3.884980 0.0005
SIGMASQ 0.011385 0.003632 3.134992 0.0038
R-squared 0.957245 Mean dependent var 7.919906
Adjusted R-squared 0.948694 S.D. dependent var 0.523156
S.E. of regression 0.118499 Akaike info criterion -1.240954
Sum squared resid 0.421259 Schwarz criterion -0.936186
Log likelihood 29.95766 Hannan-Quinn criter. -1.133509
F-statistic 111.9461 Durbin-Watson stat 1.917704
Prob(F-statistic) 0.000000
Inverted AR Roots .70

A Wolro) SiIs adg @il 0590y g @l F Jguo

Dependent Variable: LNFJE

Method: ARMA Maximum Likelihood (OPG - BHHH) (]
Date: 05/01/20 Time: 13:47

Sample: 1980 2016

Included observations: 37

Convergence achieved after 13 iterations

Coefficient covariance computed using outer product of gradients

Variable Coefficient B Std. Error t-Statistic Prob.
C 4.487552 1.068497 4.199874 0.0002
LNKJE 0.314729 0.101351 3.105338 0.0041
LNL1UHDI 0.159135 0.252774 0.629556 0.5338
LNFDIE -0.001176 0.027034 -0.043508 0.9656
LNRDE 0.399095 0.060858 6.557851 0.0000
AR(1) 0.854486 0.161170 5.301779 0.0000
SIGMASQ 0.012581 0.002601 4.837381 0.0000
R-squared 0.949463 Mean dependent var 5.442129
Adjusted R-squared 0.939355 S.D.dependentvar 0.505836
S.E. of regression 0.124568 Akaike info criterion -1.123874
Sum squared resid 0.465514 Schwarzcriterion -0.819105
Log likelihood 27.79166 Hannan-Quinn criter. -1.016429
F-statistic 93.93703 [ Durbin-Watson stat 2.059999

Prob(F-statistic) 0.000000

Inverted AR Roots .85
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Dependent Variable: HDI1

Method: ARMA Maximum Likelihood (OPG - BHHH)

Date: 02/18/20 Time: 20:38
Sample: 1994 2016
Included observations: 23

Convergence achieved after 19 iterations

Coefficient covariance computed using

outer product of gradients

Variable Coefficient Std. Error t-Statistic Prob.
HDI1(-1) 0.458685 0.092463 4.960731 0.0002
C 0.753333 0.133051 5.661977 0.0000
TRADE_POP 1.70E-09 6.22E-10 2.729313 0.0155
EDU_GNI 0.015969 0.007155 2.231798 0.0413
HEX_PPP 0.00027 4.19E-05 6.521007 0.0000
AR(1) 0.67223 0.276008 2.435571 0.0278
AR(2) -0.895506 0.168063 -5.328391 0.0001
SIGMASQ 0.000101 3.93E-05 2.561502 0.0217
R-squared 0.998391 Mean dependentvar 1.911957
Adjusted R-squared 0.997641 S.D.dependentvar 0.255661
S.E. of regression 0.012418 Akaike info criterion -5.524435
Sum squared resid 0.002313 Schwarzcriterion -5.129481
Log likelihood 71.53101 Hannan-Quinn criter. -5.425105
F-statistic 1329.919 Durbin-Watson stat 2.448503
Prob(F-statistic) 0.000000
Inverted AR Roots .34-.88i .34+.88i
(1Y) dolzo) ‘5)515& é’b é)Q‘).g ) COL» N4 JS"‘"’
Dependent Variable: LNINV
Method: Least Squares
Date: 03/21/20 Time: 14:18
Sample: 1993 2016
Included observations: 24
Variable Coefficient Std. Error t-Statistic Prob.
C 3.959171 0.679694 5.824934 0.0000
LNGDP -0.170972 0.049830  -3.431105 0.0034
LNHDI1 3.371965 0.567102 5.945961 0.0000
LNINTR 0.058841 0.014492 4.060144 0.0009
LNTLPH 0.145708 0.022469 6.484720 0.0000
LNMOBL -0.022697 0.006809  -3.333366 0.0042
LNTRADE -0.152034 0.048756  -3.118259 0.0066
LNFDI 0.009266 0.009348 0.991247 0.3363
R-squared 0.999186 Mean dependent var 2.751776
Adjusted R-squared 0.998829 S.D.dependentvar 0.678222
S.E. of regression 0.023204 Akaike info criterion -4.427754
Sum squared resid 0.008615 Schwarz criterion -4,035070
Log likelihood 61.13305 Hannan-Quinn criter. -4.323575
F-statistic 2804.669 Durbin-Watson stat 2.265348
Prob(F-statistic) 0.000000
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Abstract

In this study, we simulated the effect of trade on Iran's economic growth
by using a combination of econometric methods and system dynamics.
Through the design of a conceptual framework, an attempt has been made to
expand the Ozawa (1965) -Lucas (1988) growth pattern by expanding the
Oniki-Ozawa (2015) model. Entering the role of trade through trade volume
and foreign investment inthe model, we simulated and predicted the effect
of these two factors on the trend of production of goods and knowledge
production, human capital index, and innovation indexfor the period of 1359
to 1409 (Solar Year). We used business data from Malaysia and Turkey to
analyze a shock and compare the result with Iran's data.
The results show that the effect of technology resulting from trade (in the
sense of foreign investment) only affecte the technology function, and the
growth of technology has a positive effect on the knowledge production
function. In addition, trade has not a positive effect on the commodity
production function.. Besides, following Malaysia’s trend of foreign
investment to simulate Iran’s situation is beteer working than the model of
Turkey and current Iran’s model. Finally,:the result of forecast for economic/]
growth for the period of 1399 to 1409 indicates a situation of economic
recession. With countinuing this situation and sanction, a worst situation is
expected.
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