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1. Artificial Intelligence
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1. Autoregressive Integrated Moving Average (ARIMA).
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Doy el 5 Do 5 olE bl el )3 Sumbga ok o KT

(t+1) _ o
Vig =~ =WUjg+Ch. Rand. (Pbestj,g xj.g)
t
+ ¢,.Rand. (Gbestj’g — xj_g) A
(t+1)
VUimin = Vig < Vnmax
) () o ) J=b2enm
Yig TXjgTVig A

g=12,...m
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PSO-ANFIS 33 03! 3330 o gae 3155 .Y downsds

Of

Gaussmf  f(x) = exp((=(x — ©)?)/(2 x ¢?))
f1(0) = exp((—(x — ¢)*)/(2 x a7))
Gaussomy 20 = exp((—(x = )/ x o)
fG) = /1) X f5(x)
psimf’ fx) = (1/ (1 + exp(—ay x (x — cl)))) / (1/ (1 +exp(—ay x (x — CZ))))
dsimf’ fx) = (1/ (1 + exp(—a1 X (x — cl)))> - (1/(1 + exp(—ot2 X (x — cz))))
(2xb)
ghellmf  f(x) = (1/ (1+abs((x - ©)/a)) )
f(x) =0 if x<a
f(x):2><((x—a)/(b—a))Z if a<x<(a+b)/2
fx)=1-2x((x—b)/(b—a))? if (a+b)/2a<x<b
imf fx)=1 if hb<x<a
Py FOO) =1-2x((x—c)/(d —c))? if c<x<(c+d))2
FoO) =2x ((x—d)/(d—c))* if (c+d)/2<x<d
fx)=0 if x>d
f(x)=0 if x<a
L f&)=x—-a)/(b—a) if a<x<b
trimf fx)=(—-x)/(c—Db) if b<x<c
fx)=0 if c<x
f(x)=0 if x<a
f)=x—-a)/(b—a) if a<x<b
tripmf fx)=1 if hb<x<c
fGx) =(c—x)/(c—b) if c<x<d
f(x)=0 if d<x
PSO-ANFIS' 35 00 o595 3193 .Y dowosd
1 If(GDPis L) and (POPis L) then E is : 0.0189GDP+ 0.0454POP-0.0364 (1)
2 If(GDP.is L) and (POP is M) then E is: -0.0213GDP-0.5506POP+0.2316  (I)
3 If(GDPis L) and (POP is H) then E is: 1.0449GDP+1.7705SPOP+1.0012 (1)
4 If (GDPis M) and (POP is L) then E is: 0.0198GDP+ 0.4055POP+0.2084 (1)
S If(GDPis M) and (POP is M) then E is:  1.2193GDP+0.9120POP-0.5085 (1)
6 If(GDPis M) and (POP is H) then E is:  -0.0668GDP+2.5181POP-1.4542  (I)
7 If (GDP is H) and (POP is L) then E is: -0.0211GDP+0.0100POP+0.0174 (1)
8 If(GDPis H) and (POP is M) then E is:  -0.3448GDP~+0.691 IPOP+1.0094 (1)
9 If(GDP is H) and (POP is H) then E is:  0.7617GDP+0.9889POP-0.7686 (1)

A 3l 055 8 S Shel 5005 5 e gme 087 L5 sle e siasolts o s H ML il ptae cas 03


https://dor.isc.ac/dor/20.1001.1.22286454.1391.3.10.5.1
https://ndea10.khu.ac.ir/jemr/article-1-478-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22286454.1391.3.10.5.1 ]

A SN o9l 5 (556 ~ e (S o5 o0liznl b (S ST (650 ko dily (GLSLE oy e

£ dowouwo

SR S S w9y Il el p (O g1 (85 1 Lol  w s 9 (S ldands 1 A

ol Jw w Slol | | 819 slo Ju ol Sw i Slol Sl slolws Juw
4 94y ) 194 194 W4
vy s Vr ¥ VS Y WY W
VA¥ ws VY K K £
AFD IN\ VA Yo.¥ Yo.¥ Yoy
a0 af V4 YA YAY 1223
av.o av.y YFA [, [ W£WHF
V0 V0 YAN ARl YY.» VY20
e "o \FAY X YEV Wos
\YF \YE AT [2X3 [ZX) oV
ey vy AT ZX [ WSA
\FF \Fo \FAS £.) £0.) ¥5e
™Y VoY YFAS Fay ZX: Y-
V2 V2 \YAY OYA AR ¥V
1% \PA YFAA ov.e oA VY
\AF \AF FAQ ZX) v 5 v
55y X VVE
S e S w9y ol g (R IS5 Bl Gwm 1
ool olely g | bl o | @b ey G Ju
Cgs sbw Bgs sl Ags sbw ANFIS
141.94Y¢ VAF AP Yo OFVF 140 41AY .
VAAFAM YoPEY TIAVOFY Y. ALVOD ey
Y. ¥ave TIASYSY YYADAOY YYYAFVD yray
YVF.2 YA YYV.OFA YO4.4:¥0 YY0.4VAY ey
YYF 0 YFF Q4AF YAY FFSY 5. 0414 YaF
YV V4 Y04, 00V ¥ 0.45VY YSONYF Y40
Y¥. . 2VaY YV¥.2\ 20 FreyyYvq YAV.YY 4 \yag
YF4A\YY YAMS1 50 ¥OO. L FY Yav. 50 ey
Y04 YAAY ForaQY YA FS FIFAFYS Y4A
¥54.04:A ¥14 5VAS £ 0.0YFA ¥Y4.yave yraq
YVA.43A0 FEOFYYY Fry.sov TEOYPVY VE
YAQ..4Y§ ¥B) .YV 4 FOFVIFD FEYYF) Ve
Y44 yors ¥EA AV FAY 80 FVAS4) X
FLAVEYA FAFOIVA O AYAM ¥40.0FYA Vo
FYLXovy Fey. oy OVF.YYFA FIV.0VVY \Fo¥



https://dor.isc.ac/dor/20.1001.1.22286454.1391.3.10.5.1
https://ndea10.khu.ac.ir/jemr/article-1-478-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-06-20 ]

[ DOR: 20.1001.1.22286454.1391.3.10.5.1 ]

179 Glioj )+ o)lads (solaid] ¢l Jdo Olido dolilas

g

0 doges
Siloge sl bl Sl Sl piin (S s 1
G5 O sen) Conrozr (UL 3541 32) K18 (A W g5
oSkl b S olaiwl b (S s ol b S g | J oSkl b w0 b S s oLl b (S s JL"
C 925w 3f Bgs bt A g 5bw 3 C g5l B ¢35 31 A 935w 3
YO.FAYY VO ALY \AANG44 OO+ YV FF HOO.YA0AAYS OFF A YAYA 1ra.
\Z AN V#.443\A VY.VOYYY OFY .+ YVYVAD OVY.L OVYYFD O4F.FAAYAAN 1149
V#.34VFA VANEP7A \ARAAs4 OVY.YYYAOF OARYN4O VY FYFYIYVEIY 1ray
\AA%4'A¢d AARAV YV A+ AAYYF DAY FZEAFYY N FrEAAF QY ZOOFYFFONY 1ray
YALFONY A DARY AY.DNVYY 00 YFVFAVA £YD.N  YAVOA FANNQDFVYA 1r4¢
NARRRTALY ISRAlas INAIAL FAVYFAOYYY PEY AT 70 VYY.7 OFOVF 1740
A+ AYYAQ AYAFY-F ADAFFVY £14.¥4y0. YF FEFAVIVEY YOANYOVY Y 17¥41
A+ AYOVY AFAAPNY AV.OP\PY PYVVAVYYYY FAY . #FARQY YAZEVYO\FA 1y
A YYFYA AO.FFAQS ALYYYAD FFF.F1FA44A YV Y.00A4FF AYZ02\FYY 1A
AY.00V\VY AZNYY 4).+441) OARIN AR VYY.2707VY7 AVAXYFYFFAA 1144
AV XVVYYF M.YNFE AARAAREY PV XO\FEPP VE7.F07FYA AYY.YFA. YYY 160
INAAARR! ALXOYY 4F.vvany FAY A FVOF YZANAVANYY AFANFFYTY 18+
AD.OYYY 4+ 74YFY 47.2V0\ FAV.OYVIADLY YAV AZIVEVD \ V2 VVAFFD 1E-¥
AOAYEP Y. OYA AAZ AR VYY) FAAFYAA MO.71VO444] VPV EAVYRY 181
APNFYFA AYFrYed Ve OAYA VYOVIAY V& AF+AZVYVA V1Y A3AYYD 168
ARIMA 3 ANFIS 55l polol yp Jisuws (S i i sy 10
(8 0 5ko) Coror ( 3,tkesl2) S 18 (A6 A8 Ju
ARIMA b gw s ANFIS b w ARIMAL gw s ANFIS b w

YOAVZOY YOAQYAY bOO XAVY OOVAY] 1ra.

YZN2\D YV vrvy OFALANA OVZ VEAY 1ra)

YV.OV\AP4 YAXVOAY OAY A FO baF. VOV 1y

YAX\FON YVa.f4400 04F.A4FY Z10.0AVY 1ray

AAREI LA A VEOYY FAAYNYY PY0.FANY 1rae

YA AOVY AY.AYOF FYVF PV FOOVYYFY 1¥d0

Ar7FA0 AV X F7 PYFLY 7 PYEN NN 1ran

AYXYVY INEATNY FEVAVAY FAV.YYFS 1ray

AY.LOFYY AO.AOFA [4ANAR\ NALY-LR) 4 1A

AY.NOPVY AV.XVAQA [aAAARN NACR ¢4 1144

AV FFFVY MY 0F FAV XYA? Y2Y.AYY 18-

AFNVAFA AXRRNALY Voo #YAA VA0 YN 1649

AFVVAYY 41.00FY) VY AFAN A+V.YFVA 1.7

AOFYFFA Ay vy VYV ¥ INERN%44 1¢.v

AP OVEY .0 PYY \ARRINAY AOY AQ¥Q 164



https://dor.isc.ac/dor/20.1001.1.22286454.1391.3.10.5.1
https://ndea10.khu.ac.ir/jemr/article-1-478-en.html
http://www.tcpdf.org

