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| Extended Abstract |

Introduction

Today, energy consumption plays a decisive role in the quantitative and qualitative
development of human life. Natural gas is one of the key energy sources that aligns with
development, economic prosperity, and the achievement of climatic comfort. With the
increase in energy consumption alongside the country's development, as well as the limited
availability of resources, proper energy management is essential to prevent future crises. Iran
is the second-largest country in terms of natural gas reserves globally, following Russia.
Statistics published in the energy balance sheet indicate that the country's natural gas
consumption is on an upward trend. According to the comprehensive oil and gas production
plan outlined in the 2025 Vision Document, natural gas is expected to account for 70% of
Iran's energy portfolio. The total demand for natural gas across various consumption sectors
is projected to reach 1,612 million cubic meters per day (Raei et al., 2022: 153). One of the
most significant challenges in this sector is the uneven distribution of consumption
throughout the year. Changes in weather conditions directly impact natural gas consumption,
creating difficulties in service delivery during many periods of the year. This issue is
particularly pronounced in cold regions. Given Iran's diverse climates, sensitivity to
temperature changes and planning accordingly can help better manage seasonal natural gas
consumption and address related challenges, such as meeting domestic sector needs during
the cold season and mitigating the long-term effects of climate change. Energy carriers,
especially natural gas, are of critical importance, and any shortcomings in their provision
and supply can lead to significant challenges for the government. One of the most important
measures in this regard is the prediction of natural gas consumption, with weather conditions
being a key influencing factor. Therefore, the primary goal of this research is to model natural
gas consumption in order to take necessary measures for accurate prediction and effective
planning to meet the demand for natural gas in Zanjan city under varying weather conditions
throughout the year.

Material and Methods

To conduct this research, two groups of data were used for a 9-year statistical period (2013—
2021). The first group of data includes weather elements (such as temperature, relative
humidity, wind speed, and cloud cover), which were obtained directly from the
Meteorological Office of Zanjan Province. The second group of data consists of daily natural
gas consumption for Zanjan city over the same 9-year statistical period, which was obtained
from the Zanjan City Gas Department. To determine the relationship between gas
consumption and each weather element, Pearson's correlation coefficient was used. Through
statistical analysis, it was found that temperature is the only climatic element suitable for
estimating natural gas consumption in Zanjan city. Several models were examined using
CurveExpert software to estimate gas consumption based on temperature. Some of these
models, such as sinusoidal functions, exponential functions, Richards growth function, and
polynomial regression, showed promising results in terms of the coefficient of determination
between natural gas consumption and temperature. However, due to limitations in some
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models regarding the domain of the explanatory variable (temperature) and their lack of
alignment with real-world conditions, they were excluded. Ultimately, the Sth-degree
polynomial regression model, which has the highest correlation and coefficient of
determination between temperature and natural gas consumption, was selected and modeled.

Results and Discussion

To evaluate the influence of natural gas consumption on weather elements in Zanjan city,
multivariate correlation analysis was used. A correlation level of 0.904 indicates a strong
influence of weather elements on gas consumption. This degree of correlation is significant
at any confidence level, and according to the value of the coefficient of determination, it is
clear that changes in the investigated weather elements account for 81.8% of the variation in
natural gas consumption in Zanjan city. To uncover the real relationship between weather
elements and natural gas consumption, partial correlation was used to remove the effect of
other weather elements. The results show a very weak and inverse relationship between wind
speed and humidity with natural gas consumption. A weak and direct relationship was
observed between cloud cover and natural gas consumption, while a strong and inverse
relationship was found between temperature changes and natural gas consumption. To fit an
optimal model with the minimum number of variables, the lowest error rate, and the highest
coefficient of determination, independent variable selection methods were employed. The
progressive regression method was found to be suitable through trial and error. Initially,
temperature, which had the highest correlation with natural gas consumption, was included
in the model, resulting in a coefficient of determination of 81.3%. The second variable,
selected based on the highest discriminant correlation (Abernaki), increased the coefficient
of determination by 0.4%. The third variable, relative humidity, added another 0.1% to the
coefficient of determination. When wind speed was included as the final independent
variable, it did not affect the coefficient of determination. Including all variables resulted in
a coefficient of determination of 81.8%, representing only a 0.5% increase, which is not
considered significant. Therefore, only temperature was retained as the independent variable
in the model.

Conclusion

In the output of the regression model, the highest estimation errors occurred in April, March,
and October, respectively, while the lowest estimation error was observed in July. When the
average daily temperature falls below -7°C, the model's error increases significantly. This
temperature threshold is critical, as it marks the point where gas consumption increases
steeply with decreasing temperature, leading to potential issues such as gas shortages if
proper management and planning are not in place.


http://dx.doi.org/10.61186/jgs.25.78.9
https://c4i2016.khu.ac.ir/jgs/article-1-4245-en.html

3 & rrea-vyr s b L
TOAA-M\TA :‘g/-cl(gb (3,,, &%

https://jgs-khw.ac.ir/

. ;).;’ I%J

OLm) s 30 slop 9 ST Ll (il 1 (o2 515 O o LA (g 3L oS!
v@)é dloase GYO)SLV*Q (s> ag‘ém oo

QIR )l Sliaw 9 (oauilo 8 oK1  coloszrl pole ouSLAIIS iyl 20y Syt 09,5 ¢ uiliidlgngl bl ¢ Jgiummo kimn 33 )
m.mohammadi@casu.ac.ir :aelbl, ..l p!

asakereN@znu.ac.ir :aebbly .oyl pl oyl s oyl ) sl&ils « 3 Lidl yizr pole 0uSiiils (bl i 09,5 « owliciilgh gl dliw! .Y

abfaraji@znu.ac.ir :aelbly .ol m! oy ol oty « o Ldlyior pole 0uSuiils (Ll yie 09,5 « wbiblgrgol HLukils ¥

[ Downloaded from c¢4i2016.khu.ac.ir on 2026-06-22 ]

[ DOI: 10.61186/jgs.25.78.9]

oS> Wlio leb!
31 S0 0500 piky (T (S g (05 Armigi 33 (SIS pasi (A (651 B puao 039 0! allio g g5
3 219 3 0T Glalul S 5 g g3Lasdl o g anwgi' (sliwly 33 165 51 el @alio Ry allie
ol jsliods 35 9 9l Sy (2155 53 0941 ¢85 el e (nl Cal oanb

G PONC IS 3% FILP I JE W RORSVR VRO JE S JOPSRVIR US| I pRR PR v ) idby @b
35 B pan LA jgliio (3 ol o (5T SLOLE im0 51 (S 9 BT 3250 AR
GHwaNl g (o) 329590 (o0l Rl S juw (Gl poel I (SOl (4l el 5O (b et
D pan (3l 30 3 2198 9 Of polic) 001 09,5 90 51 pol> Sidgy plaxil (6l .cd S 51,8 W 2 ‘TMU
oudiodliw! diljey (whdo y (IFAY-1Fee) Alw A g ol 0y50 S (ly (b 3 u::m?/:a
MBley 5 oley sed 50 b B SBpae Lol gilugsl Hghiea unl Lol
S cpyioijly el w0l ooliswl ((ygumw )55) (3Ll b9y 3 g CurveExpert VESYAYNA

&3Llg (2 led NI )5 sl (2Ll 9N 5o il putio LS (lgiedr Lod paie
w030l LSt (400 ARSI (' o p8) +[AF (Kunrod o b b laborain
43017 o B YY sloo jl o gl a0 &S 6l a0 (b 35 UG pao ]38l
G lil 4 Gl Bl deyd (p S axye B B o slod 1 g a8l weo o oyl

VE-S/V)

15 st 35 SgunS gy po NS £95 9 cilae alaiis .ol 03157 5 Lod ilS 4z 4 Haojlguls
s 0015 s a3 ¥ sde 51 ykeS glod (3l ) ¢yl yoeid kel

(Sladoz iz (g )

(b 38

Gl

@bmju] Loyl ol crnb 518 8 as slolas (o 3LwsSI.(V - F) dllaie o > )3 5 ¢y 0 Sl tiamme «(gotmo :dbaw!

YUY (VA YD pldhis sk gopls Clide ol

e o
http://dx.doi.org/10.61186/jgs.25.78.9

D O5

BY NC

Ol 0yl oidls 1 il



mailto:M.Mohammadi@casu.ac.ir
http://dx.doi.org/10.61186/jgs.25.78.9
http://dx.doi.org/10.61186/jgs.25.78.9
https://c4i2016.khu.ac.ir/jgs/article-1-4245-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-22 |

[ DOI: 10.61186/jgs.25.78.9]

VPeF el VA o )lods iy § Conns Sl (ot bl pale (60 0 )5 Sliind ay puini f.v

dodilo
2 a2 gl sl x5 o651 (el e 51 (S 010 p (S5 S 5 aF dmmagi )0 (TS s (1B (555
&l on odes I (Ko (xSl pdilolinl 6551 B pae Co e glie (09 S9uze 5 (551 B pae il
LAl (5 (i ol 4Bl G538 M50 5ok 4 ST sladle y3 T Bpas oS 039 35S 53 (65,3 (el
B Gras g @ig oy cuz p¥ glacslan; (b g alnddly pyaeln (o)l b GGl anb 55
($551 Bran 5 @355 Lopad 3 aslrans e Jlosl pae b plss (65,1 Bran G955 g, d5leien jume |y ok
Sl gy 5l Qo S5 RS 611 5588 aegd (lnl S eleS axle (ool OMSaL b 90 iz a san ] o
g,y sl g8 b 38 Bpae aS o g lis Sl aebsl s o eud piiie )LJ (A YA e g caw)
9 (2o V) (S d(ao)o YY) (85,0 b idy i b 4 (ormb S5 (BaiS G ras (585 5 ol (o2ul38l
Yo e IV Jloslglpl jo o 55 Gran e (VY VT (a8 0 5 (25)18) wlil g0 2o y0 (V0) Cio
Ol ﬁ,la}lf Brae JS om0 BY Grac LYV Jl o ol plhcaload plp V57 g ails 6, K0 6....;1)31
5B g o adgs mals asliy jo (FF V-V O Slam (65,50 &8 8) sl oadaiS il lem )5 0SB pae e lox
B sloly JS .canl oadaid 5 jkas o doyo Ve el (6550 a0 (Bpae 35 e VFF i aiw o jailS
OB NN (LlSe 5 e])) sy walss 55,5 50 oo yio sele VAT il 8 pae cilizeo gloion sl (e
3 ol Ll s b a5 s bty able Jlo Jsb 53 Gpae CESE 55 i ol o Blae ot 31 52
Silsse azlge JStis b Jlo 5l @lse 31 (i 50 1) (o ytloss 5 00,5y yedi 38 xen I Brme (e o s
2 SloaiS sl (25 Led uiie 457510 3925 (ages 53k nl 9)cnlil IS 6 ogla s pe Bl o (S
sodle (YA () Kes 5 come sobol )ansl odoms, LT &y Sledllas 31 (6 )bomns 50 53l 02l )l orenbs 55 (oLolis

5o pte a5 51 5, Slyied ol 5 T Sloasi el b oy ol oY e sla e o205 L o
3 Sl s s & i b ol 3 ke el 55,5 5 5,5 4 5 (53l G pae
ke (1L lasipe glatlly g (rb 55 (lad B pas i 4 (g Fcalio 00t Al o (] b caslie (a0l
235 oo S5 Gpae sl 1) Slse g Ol Sl pis Soeail )BT 5 Jlo S Jad s (S i 5L el
S (§ yod yow 3bLe 61y (ol 55 .00V VA ()], 5 ) 0500 Blod 2900 ] Olllas g e
Gl () 3 w055 il Capnbye il (s b ol 15,55 1 (5 3Y ormdl 1 il 3hlia e o
5 ol 53 ST 45558 515 (50l Kol o S 2 (S i 3 maias (5551 (s sl 5 ol
zee Gtely pas Ll )0 Wl go (o 5 ebls alss ol pan 4y |) (SISt 0y Slafad )0 oyt b
9 ol 4 e
Py o el 485 Siso oz s Il o G5 Brae i 5 GilesSl 990 50 s)led y Slallas
isSee slo iy 15 1, a5 ol by 5 oo (s (Kacned (VAAY) Y jige 5 Jlaw sl ool | Solalllaa sl
L1y o byl 5 aralne Lo bagio (G5 (el (ol 21 Lod yuiie Lol i) (oo 2 1 poT VL iz (6l 5
cys oy 215 el @l ulul paisls )l 3 asllhaes g0 ilitie sla oy, ol 5 (oab S5 alyg) 8 yae
b gSIl )0 Jitns yoiiio Lol lgieds oo uiie o35 (oo 092 #1351 Gl (rb 55 B pae e g Lod (i (S
3B Grae Gliee 50 do,0 MY Lo jo a0 ) Gioldl b aS Wi, sa i mired ol 8,8 08 colaiuls g0
55 aljg, Bpae Jiiuwe e Gloeds ob e s g ool oolanl b (Ve e +) Toliles 0gd oo ol LialS ab

I BP Statistical Review of World Energy
2 Sailor& Mufioz

3 Khotanzad


http://dx.doi.org/10.61186/jgs.25.78.9
https://c4i2016.khu.ac.ir/jgs/article-1-4245-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-22 |

[ DOI: 10.61186/jgs.25.78.9]

Gl as s S5 Slas ( ciolo,S lasg, ax )0 5l eolaiwl b (Y- oY) T paile 5 Sl 0,5 i | (b
A TP P LS SR FPS| WL 3| I P TS ow RN U  ILPP S SR VESIR VK SUPE ORI UUI (5 g |
o 9 99l Lo Ol bl 5 e 5 )5 oy, b aVle 5 alale iy, lagubiiie o 1, )l
LS 5 50 5l slolis « Sty w68l 6 5,54 b g solaidl slaasles olol 5 (Y22 F) 7S 5560 5 (M .ain S
Y omleod 3,18 (6 ogllae ass Sy o950l 5l eoliiwl b (65,50 Lolss o i 45 255,85 cols oyl oS 560 5
P b B Bras 45 5 (J5o y0 (egran (oras laaSid Gelul p il S S)las (o pladl (V-0 1)
0,95 51 eolaiul b (Y- V), e 5 00l .l sols (5 jogllas ames cads 515 sl Jow ol a5 ol 00405 45 5
Sl 1y Jow Gid Gudzs ol o ailaasls el S8 B jlae Saeaily i 4 ol badlie oo ¢ S5
rier V10 Jlo B oo 5 51 (IS s I 45" a5 ety ol o381 s 515 &L iy
oaosls J1 8 bl o e |y e slo,giS jo Bae jI5 L8, Lol gleaalie Judo 1 oolaiul b g oo oo yin
solaiul el 58 BowolisS ot Sl Sloy slos pw 5 (cmas a5l gla Jow (YY)l S 5 Ll el
S Sl g 090 oolaiul (0L ey Hlid wugb, o) gls g ol yole > 3 Jse obl sly g wilesges
Sy S G 50 g VNS (9t py (orae 45D o (Eohan (oras 4D Gla e G Sl (ol S5 B pan
Sl sy o b 55 Brae gloli (V:19) T Jogl 5 abE el sadosls aseidd yigy (Sl Jao (S
)'IJS‘T.';.AM}deéwwk}@mp)oﬁx.\w)wdl@Bw)ﬁl)l&ﬂTélsjd)l;d‘W

ol @il 1 50l o cads 55 slolis e g jloline 1)l dx 50 5 05 sl o

Adged oy bod ot ( alop g T Ll i b bLs | o ) alises 6550 slo Jal> Sl o), Kipgs (55l

Ot a5 ol las lasl asdlae 51 Jol> amls o) uedd 1) lhed el jo lels j ail s KUY RN b 8
Sy 688l S B L (WYAS) e g 5,0las abboo Lo (b 55 Grae ol p )LS,QL, Jele
Sold 5 Gy 4 Cad 5 Cud dod il p 1) Gl g (S 5w 0 anb B Lol (STSM")G’»LA)'
V8 Lo @ Cod (b B il Bpae pnS aS ol las Lol iegh il 88,8 aw) p 0diiS B ras
b 55 G pas slolss Lol Jale ¢ Lad llug 5 592 sl i dod Ol s g ol o + NV delyo 45—V Y o
5 > $ibly 693l 50 5l eslatnl b1y ausSadgy jeiS 003l jo pl cas adei (VWWAA) LS 5 olaSs as

IS bieass 53,5 anglio ool lizme jsboas |, ,545 12 50 sselesy @l § Woged (i sras sloaSeds
3leslaiwl L YA en 5 (s0u,S 0isS oo dl) by Jow plo dy Cod (6540 (Gt (smas lodaSll a5 g
OE 5o Sran (e 5 Les (oS ol plis plasl aslllas s 8o ,S cw)p 1) 5585 50 518 Bras Glie (5315 555
doyo Ve (S 25 )0 abal) nl el Gy 010 0529 usSiae alal) (S 5 (55,9088 ¢ onges o5 o ¢ S o

50 Gyl B pan 0 pitin Wiz ygaw,S g smas a8l (655 5 slagSUl sl eolaill L (VYA 5 (s aiily oo

* Sarak and Satman
> Gil and Deferrari

¢ Ceylan H, Ozturk
7 Dombayci

8 Taspinar

9 Gautam and Paudel

10 Structure Time Series Model


https://www.sid.ir/search/paper/%20نوسانات%20فصلی/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
http://dx.doi.org/10.61186/jgs.25.78.9
https://c4i2016.khu.ac.ir/jgs/article-1-4245-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-22 |

[ DOI: 10.61186/jgs.25.78.9]

VPeF el VA o )lods iy § Conns Sl (ot bl pale (60 0 )5 Sliind ay puini ¥ f

Lol 51 (b g )55 (g, Sl eslial b YY) o8 5 (oBI oS (nin | olnl Jaig e ise
Ol &l s SIIOYAY) e 5 (Soo g dnds 58,5 awian |y ol G pae caliea slajise 4o 65,5 sl ol
o ol by Gy 3l eslial LTy ealans ;o Gl (51 claolss e cogus Bran 5 o Slas 2 oo 5
il oo srals oo molidlaz 0V o sl as as o /7 sgu (58 sleolS g, o3l Jawgie jebay a5 wisls ylid g
oolaiwl by g ¢ oS )5 omas a0l Som i Glamebl alold 046 1 g (g lel Judow sl eolazul L (VWAY) ) Ken 5 Bolo
b S wlale B pan (cin i 4 pla3l (S e Slasd g Les gl S Ced a5 B (e sl it
s 62l 5 S Lol 4y bogy o gl 5 ool do o A ylipalsl alols cisgas oyl (S5 iy 4o
L sk 35 CGrae b 0,5) cavs a4 Jloo a4 OFAF) )L, 5 ok 050 obos Ol 5l 518 8 yae YL
bl ey 4 axgi b i Ol bl o ganb 55 Bpas (aGin @lp @BIS Wy Bras 4 azy
5 B 5 Sl 1, Slygima Sl — ab Sblugi g, sk (sloeys9 5 smr S Cnsh oS e shas
S isn jo b 8 B ras Ollug a5 ol lis aios ol gl wisged cim i du JW Y Gl |y b
raie y e SlagSll ks S8 Gpan lp Lolis ol cmii OYAR)Se2 5 (60 ol Jlo S 51 5l
315 325 5 (w5 )) S3kls Slagl o ae 4l lagSl osliinls 9o (n ien slogSl lgil e 51 s planl | Leo

5,5 o5l e SIS ool sl ARIMAT ilej (s 5

Syt g sSy oo 5 aalllas |y Gl 5o (reb 58 Bpas 51y e 5 ol Syt ST 0T Sen 5 (S
g el Sl srb S Bran n 2lsr 5 Ol Sliss ST Wapw, am Gl 4 Caledye g ) sl ()]
UW;) 69§.” ‘5\0.4\& LSLQ}‘)L-“" )l ‘Y~\”~d3| )o @.\AJO )lf d].a.a £5J)cd..u] )5.Ia.~ocb (\f' \)ulei.o.m 9 W
Les @l,5l a5 ol (lis gl ol 48,5 o040 o1 (pl 50 Lo 5 oxebs 518 oo uiite ¥ 51 5 ooliinl onds jgusils
b 35 G ran e slaz 0 F il aS ema ol b 58 Gpas o 6 ki 8l b 58 Cand 4 s
il dolez VeV Jlo 1o caSe e o)Ll YOAS @ |,
ooy ookl Sl ol 51 e Joo a4y cand8l slaosls dan 3959 3l (6 S ol (sl 5 <0 iol3dl 6l cBuims cpl yo
Sl b S5 G ran o Ol s o ST sla b yo solaiwl gl Jow cds 10 S5 Jelge plo Sl zals gl g col

el oadidulone o ) Do Loy ralS a0 S

it s,
axlllans y g0 dllaio

o Jleds ;o (Syh Jsb a8 8o Ve gax 0 FA 5 Jld (o, a8 80 Yr 54z 0 Y7 o SLdlax blod 4y ol el
(\) Jiw Sl o..\.wcﬁ‘s L)‘)”‘

Il Auto-Regressive Integrated Moving Average


http://dx.doi.org/10.61186/jgs.25.78.9
https://c4i2016.khu.ac.ir/jgs/article-1-4245-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-22 |

[ DOI: 10.61186/jgs.25.78.9]

7
hy
ey N -{Q'ZEJ"H
e ey
47”0"0"E 47”3‘0'0"E 48=Ol'0"E = € E 49°0'0"E 49”3‘0'0"E Z\r "“E 7 L
- w =3 75 )
e P o) N AN
p et - L —~
= S / A
=3 v.,;\i -~
[ = N
&
=
= 2
21 =
8 49
g 2
= &
E]
=
s =
=5 =
2 =
« ©
£
=
s =
21 [2 » e KM B=4
2 3
] I T T T R T S | 2
47°30'0"E 48°0'0"E 48°30'0"E 49°0'0"E 49°30'0"E

axdllans jg0 dibio (o LSl i Condgo (V) i
ooz i OVVY Y (glo ot piite (gladel el ool 2 anl () oy Jlah sl e 032583 5| 2 oo
w8 5 s Ol Soles OTAD ()bt s sl nl Lol 5550) 058 00 Dyt Copraz Ll 1585 108 (amsjsd
o2l 4 gz 5l 5 aslblo @ 5,50 515 ala 5 JUids i)l ol & Jloh 51 (o) st ol 0 stashS A
s g bl 51 (S0 952 g 0)lo el e VPPV Lo e g el ogaze pliviale Gliw seed 4 )8 5l g 09,2l
Ped e Dgme ]

HB o9y g el
03,5 radsl 1l odosliid (VTAY-VEe o) Wl @ (glol 0,50 Sy (sl 0ls 09, 45 5l yol> Limgy bl ol
L a5 atl e (Sl 5 0l et pus eamd s, oo Jold) lop g ol jolic 5 sloools oy 3,50 (glmosls
A sl Ay, (Bran S Glrae Jali osls 09,5 (pegs 3,5 351l il oty o)l @ aiiians axlye
13 6,10 0 00 8590 9 33 ()l yliw s 5 ool @ axl e Las (YAY-VF e o) Wl & (g kel 0,90 S (sl oyl
0559 (pl lp s pol> Grgh g wyiws 40 0adol Jlw A gl b Bras 35 sl pFe il aSlxlsl s 8
el oplol (s o]

s 5 3305 5 ol gy SIS 5 (6,05 ol ey oS c¥lie o) (glaibiulis gl 31 oolicl L lacy
&bl (55515 550 5 (3310 5 s 5 910,5 SPSS Vi Jl38le 5 )0 bgspe slagylejl 5 a2l ye 5l eaisdst glacols
28,518

Al b oolitl (ygus iy (S abatly alse 5 O polis 51 Sy0 5 55 Brae (e LS| e jslaieny
w830 Ol ) (Ko 4253 5 Sz led (nl el gy (Ko 75 3l ooliinl ((Son (o 61 b
L yeiio ol 28,5 0ual b 58 o5l b o ylme b 1oy 51 S0 Siacad dslons (gl (VAAN YR - o Sle)
abal, 51 Z; 51 B3> Ly 9 X alaly 5,605 cax Jlie gl () alal ) ol saoolail ((SUS&) Sz (Siwaod
VAV 6 Slae) 0505 oolawl g5 o (V)

Txy—TxzTyz

Txyz = " .
1-14¢, ’1—ryz (V) akal,

(YOO YR 0,5 Lee)sgs ,Lisl Slnsl Lol ool s il 655 ens] 2 o] yoli b Tgg] (o lussSI jslacoay

5ol polie Lils) (55lusSl (gl ol 55U 50 Lo sl 05265 (y0503 L3 (55l 50 Sl slasgas 51 (S5
Ok slr 3815 5 w2by — )lel (53,58 (53Ll5 b i8S 000 (3l slagds, 5l ol bl yo 58 Bras b olse
3,5 S polae (g i 5l oolaiwl b 1y polasl (6 pmiie CoeS s T b aS slaisSay el s g 55l el

12 Matlab


https://fa.wikipedia.org/wiki/%D8%A7%DB%8C%D8%B1%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%A7%DB%8C%D8%B1%D8%A7%D9%86
https://fa.wikipedia.org/wiki/%D8%B7%D8%A7%D8%B1%D9%85
https://fa.wikipedia.org/wiki/%D8%B7%D8%A7%D8%B1%D9%85
https://fa.wikipedia.org/wiki/%D8%AE%D9%84%D8%AE%D8%A7%D9%84
https://fa.wikipedia.org/wiki/%D8%AE%D9%84%D8%AE%D8%A7%D9%84
https://fa.wikipedia.org/wiki/%D8%B4%D9%87%D8%B1%D8%B3%D8%AA%D8%A7%D9%86_%D9%85%DB%8C%D8%A7%D9%86%D9%87
https://fa.wikipedia.org/wiki/%D8%B4%D9%87%D8%B1%D8%B3%D8%AA%D8%A7%D9%86_%D9%85%DB%8C%D8%A7%D9%86%D9%87
https://fa.wikipedia.org/wiki/%D8%B3%D9%84%D8%B7%D8%A7%D9%86%DB%8C%D9%87
https://fa.wikipedia.org/wiki/%D8%B3%D9%84%D8%B7%D8%A7%D9%86%DB%8C%D9%87
https://fa.wikipedia.org/wiki/%D8%AE%D8%AF%D8%A7%D8%A8%D9%86%D8%AF%D9%87
https://fa.wikipedia.org/wiki/%D8%AE%D8%AF%D8%A7%D8%A8%D9%86%D8%AF%D9%87
https://fa.wikipedia.org/wiki/%D8%A7%DB%8C%D8%AC%D8%B1%D9%88%D8%AF
https://fa.wikipedia.org/wiki/%D8%A7%DB%8C%D8%AC%D8%B1%D9%88%D8%AF
https://fa.wikipedia.org/wiki/%D9%85%D8%A7%D9%87%E2%80%8C%D9%86%D8%B4%D8%A7%D9%86
http://dx.doi.org/10.61186/jgs.25.78.9
https://c4i2016.khu.ac.ir/jgs/article-1-4245-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-22 |

[ DOI: 10.61186/jgs.25.78.9]

VFeF jurl VA o lods oy § Connws Sl (o bilpinr pole (60 4 ) IS Colindini’ ay puit ¥.&

&3kls s ol sl NIVATR 0 Slae) Cunle it oo (b Ll (5LusSl (gl 00l 9, (s3Ll5 edls,o
35 oyt wizr 55blg )3 g by, cnl (soled )3 318 392 g (Lt (slaoly (Seen (Sla piie (sled Sl A
(Krod oy 59d0m0) (s i re (2 FS ) o &5 Conl Jiie sloyii 5l (oS 5 5380 2 3LwsSl 5o (Lol

(YOONYA 0 Slue) ail Uaz lode o iaS L g

Slr Ppals g3bly MTosis, i 53kl MTosig; ey Bl dayeite saled ol (39 sl 5 pol anlllas 4o

uw;) O"j) s&a:u U"‘ ﬁl.?u‘ LS‘)" U“?) u.)).a.e‘) 9 oolazwl au,....u u.u]@ Aion l.v J.a...mA LSLQ)M Slows ul?u.)‘
U—l 9 ﬁl.?u‘ M‘B)—d—hﬁ 9 J.D...m.a L_SL“)-‘M )‘ gSJ).Q O oolw M dml.?m Lu ws) U')‘ o A )LH_‘>‘ ou\as)w.u
eiie 5| s (glaprite ploo i1l pl o o5 il aLbls dianly it b |, Sa5S Ao Ko ety 0525Vl
Jein & i il 30 D8l L g et o po j il (SSW ded S jgdone 09 oo AlBlS p dlly
L Saod jgdome (e a5 (G uiio g Sgub g0 0310 dslol jusie olass 12 0,90 40 alyd plaes o lis |y peo

Oliee o bl 2 Ol o 4 sl (oo g ol paie L o pate a5 0 psles Yy saioly slagsg, (bl 2
J¥ley o paie nl ol 2 (B pan 515 0 5510 Caz gounie (SlagSIlogei 351 s b o |y ek S5 B pae
9 530,k wby ab (oled @l (owas mly di) oSl ol 5l golaws 235 )18 dslllaes 50 CUrveEXpert
Wiols (Las ) (orlin 4l bos i 5 (b 515 B pan (e G el 22 e Bl & (Slabor iz (90 5
CoaBly b adad poe aoes 10 5 (lod) (sl puiie dilo iy o3 Blod 4 lagSl ol 5l (S Cudgaome a9 b g
5 S St (o e 5 3 (Soad Gyt SIS 45 0 a0 5315 551 Salgis ki, g
98 e Ol 5 Oz sX ol S Sl 15 .85 alxil 5lasSIl 5 bl Cotls s 5 G5 e

y =a+ byx + byx? + byx3 + byx* + bgx® M
5 i e s b ‘TM oo bg b Jlade @ (g 515 O pan lxiy] o) aily 0,sie Y (V) abail, o
il e (Lo L) ) S it X

s Saghy ed) (5o 5 T pobie helse n Fts 5l anilise IS, 651 sladel> Bras o (s)ledy Jelse
2 sl s 2l polie Gl 5l b S5 Brae 533l b3 cazr jsliie (rem 4y aiilioe (SRl g ol ey
¥ (Sod e 058 g0 0050 (V) Jgao ;0 a5 aigF Lo ol 48,5 0 g0 0 pitie Wiz (Siad ol 4
Olzebl gl jo )3 (Fion (e (nl ol glsp 5 O jolie (nl 515 Brae (e 3b5 Sl 6 38l Sk
RS 5D s py50 s 5 Ol polie 5dh 4 20,5 oo (atie (e yd e & argi L g oo o ses olglo
WS o azg |y b 5 G ran s 10 i v y0 AVA Gl
o gy | (rnb S5 Brae (e b 2l 5 O polie 51 Siym (s alaly Sz 5 Db e plateay
9 ob) )l—H.Ao\) (50.»...‘0 )lf g_B).»a.o u‘).A.A l; Loo 4.'44‘) ’LY S Q‘?”LS" o o..\.....m\jl)l (\) Jab\} B CJLAJ A eolaul Q9 =
bl 5 e gz )0 hawgie (ed Casb) aluly il oo (Rl B as (e Les alTL g WSl o0 oS g 53
ot 035 53 (57 (V) Jgoz wdloe oSe Sz 50 9 05 Sl b S s ) 5 prditns Sz )3 905 (SR

13 Backward variable Elimination
14 Forward variable selection
15 Stepwise variable Entry
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