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Trend Analysis Plot for Real Data
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Box-Cox Plot of Real Data
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Autocorrelation Function for after Box-Cox
(with 5% significance limits for the autocorrelations)
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Partial Autocorrelation Function for after Box-Cox
(with 5% significance limits for the partial autocorrelations)
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Partial Autocorrelation Function for After Diff
(with 5% significance limits for the partial autocorrelations)
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Autocorrelation Function for After Diff
(with 5% significance limits for the autocorrelations)
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Autocorrelation Function after Diff
(with 5% significance limits for the autocorrelations)
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Partial Autocorrelation Function After Diff
(with 5% significance limits for the partial autocorrelations)
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Number of observations: Original series 208, after differencing 157

Residuals: SS = 15.0676 (backforecasts excluded) MS = 0.0972
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Trend Analysis Plot for Real Data

90 Variable
—8— Actual

80 —m— Fits
70+
60

]

8 50

§ 40

1 21 4 63 84 105 126 147 168 189
Index

B ailio jo (Kudd Ojyga juieand 25 &5 10508 :(A) S

Box-Cox Plot of Real Data
Lower CL Upper CL.
1204 Lambda
(using 95.0% confidence)
1004 Estimate 0.02
Lower CL -0.30
Upper CL 036
801 Rounded Value  0.00
>
& 604
7]
40
] //
Limit
04 T T T T T
-5.0 -2.5 0.0 2.5 5.0
Lambda

Oli glp BOX-COX (ygo5l golduiy Jrod yol)ly :(Q) JSi
B ailuw by ools il 4lg

Autocorrelation Function for After Box-Cox
(with 5% significance limits for the autocorrelations)

1.04

Autocorrelation

-0.84
-1.04

1 1 20 30 40 5 6 70 8 9 100
Lag

» diad eyl Jlosl 5l gy (Swnondgs &b loged :(1e) b
B adilkiwo s oold 59,

Partial Autocorrelation Function for After Box-Cox
(with 5% significance limits for the partial autocorrelations)

Partial Autocorrelation

T T T T T T T T T T T
1 10 20 30 40 50 60 70 80 90 100
Lag

Fobly Jloel 5l (F3 (Saronsgs @l Hlogei (1) JSb
B aikio gl oolo (555 2 Jrowd

WAA Sl g5l 10 o)leds witin Jlo olpl 5y Cnio (559 000 9 SS9y — sole 4,00

OA


https://dor.isc.ac/dor/20.1001.1.23222344.1398.8.1.7.8
https://ieijqp.ir/article-1-607-en.html

[ Downloaded from ieijgp.ir on 2025-07-16 ]

[ DOR: 20.1001.1.23222344.1398.8.1.7.8 ]

B &8 A Sl 3 25 Ay (e Gl 9 sledoe

i s s Jao b (S Gl -)-F
< SRIDE OO0 sy M b,
1WA Jlw glool abn i ol &5 dilaie 40 odwl Cwd

Sl 0als (5,155 0 Jgaz yo ‘_ﬂ s as o g

&l WA Jlo glol aian £ Sou ey 520l :(B) Jgu
@Lo)' S Jow QoLw‘).gA adlaio jo

JMs ods.; )‘.)L;;A w).a 50)!0 IR QJ% )L)L'uu.a C.'a.w L 4>5.)l;
Wl (o0 5 Oy

o o3l b Jos gle eaile (Bl izl ()] (oo 1 LBlae
Jias broaile Bl a5 el () 5l S § Jgoz o S-Sl
Sl ly a3 culas oads 55l Jaw 1) g s

STV R | o VAR WY P\ PUE Y- S S U SUR VRTINS
4 B adhie jo 00 53l SARIMA(0,1,1) X (1,1,0),, Jo

=P E VA Jlo lal s £ Soy e polie :(F) Jgu
GJLo)' Sow Jowe Qowa.g B adlio o

MSE) oad (G P E5 | ol lld e SF e
'Y \id
YA Y.
vss 9 AR
v Yo
VO YA
ve s

99 2 00t (il (Slej s sle Jo Sl gdly &5 jshailen
3 sl 8, Shae 45 3= So0 @ig S 25 B g A dilaie
Sl HeNle Gl 5 ol alsls sgand (2l 25 o i

At (25 g Jg3 JB sl

(SEFan (mas a5 b (S i -T-F

By A ailaic 50 10 5z Gl E5 S Gl GBS o2l 0
Sy e A S L ITRO Jlo i axie 25 5
ballas Slaye 0o 5l 6 pFo e b (J3 wilon 3 pdy (0 &j50
g (oo odin (2Bly poli b o ploxl (St Szl e
s o i |y Jols b A gV gl

&1y EAITA0 Jlo ploail atin £ (S iy polio (V) Jgur
S an as A5 SiSS wlulp A il 5

s Slagyo e Sils ] ooy (H3lyr Joo slyt oSl - Sl I 903 s () Jguar
MSE) o Gy st 85 | ol ket o S 2 B ailiw

| ) Lag 12 24 36 48
q 4 Chi-Square 115 214 337 591

AT X A DF 10 22 34 46
\ \ P-Value 0.319 0.493 0.482 0.092
a \
" Vf EFman mac aSh b b solo Judxs Y-V

smas 4ed SG | 0590 7S (2P EP it ds Gl
Ol Sl oS oo eolil gl 4 g, S0k b Vi (gt
olawi 0l oo Bl lon Y 90 5 G L pmas 4L S Al
Ot da oy 3590 Sl el Sl ) x93 b (609,9 slagyy
e dsn los bawgte (lie 0l lo iy &5 jshailea o8
Slopite Olsim ol Cesw bwgie Glie g OlL L bwsie
leis 45 Gul JdJo @ Geizmed aiad QL] oae 450 4 (5399
w8 S Sl s (2o A 0 09 Sl Jla s (295 S
Sy90 038 oL 4 Az g3 b 3 fledy Y 50 bapyg s slasd 0sd e
o 03ls 5l oolil b Izl s 455 Joo ol 0 (ppps L
b (35,5 «bjgal 5B 50 45 Dy nl 4 gl o wiSle (sl
o Pl alies polas gl ools 5 s jazine LS5l (29,5 5
Gl ) s Al DY gpme sy 45 g sl ()9 5 Vg
Jow il (oo Joo e B a4 gom al> e 0 0] o cunny 5B
bl 9550 (_,’_.i'..ll.oﬂ sl ools 5l oslaiul b ouls slowl (rae 4l
> pe )0 45 ala ()9 9 1 (63959 45 Dy (pl @ 0 (0 )18
Soolaiwl b b ol g aiius aliuse Sloglro 3> 030,5] Cawny Ju3
oz g psl o St | 795 ol 45 2l (g5 5 b 60959
oS (o0 dmmliie @etdls J5 5l &5 ala (25 L) osel sy
e Bly sla (29,5 5 00d Jol> la (295 (o S
sl Jos o5 &dly jo .08 o adein Joo oll jo ) Lo coddge
D9 0 odpzmin lallas Sl s (52 0le Jlre b 5 (oras sloasd

N T S I
@ujdﬁhgbkjm&‘dgbwlgjﬁg_é.muip'gwl)e
S TP S Ui 4 Eeae (sras aSD ST 5 00l il

.MJ‘b)ﬁBSAAi]aMs.)).))JéJQ)}AMJ.G

WAA Sl g5l 10 ojleds witin Jlo olpl 0 Cnio (559 000 9§ SS9y — sale 4,00

[N


https://dor.isc.ac/dor/20.1001.1.23222344.1398.8.1.7.8
https://ieijqp.ir/article-1-607-en.html

[ Downloaded from ieijgp.ir on 2025-07-16 ]

[ DOR: 20.1001.1.23222344.1398.8.1.7.8 ]

ool jol g o

s SARIMAGOL1) X (0,0,1),, tad ol sy
1 elin 5 g3 b ,Skos SARIMA(0,1,1) X (1,1,0),,
90 dibaie 93 50 5 3y0e ju S £S5 S U >
S50 0 wily oo b Jaw l atws pl uioren Lauily axlae
o gbiws 130 g w5 515 ooliial )90 §p @i <5 55 bl
ST o3Y (Solel S 5 st & WSS KaS i ol
S W g el slaogals b adgng; sln Slles
)5 wale S s Br 9 @i S5 A Vs 4 Bgo @
Oy oo &1 lid 5 Slalllas gl Slolgiinn olgeds colys ,o
S8 a ol sle g Sl g Doy sl @Y ol il ange
s Juo bl ol o8les 5wl ul glaw hslsate 3,50,

)5 dnlie 2 (DB £ (S Ol ssbile 4 Glej e

&l

[1] Quiroga, O. A., Meléndez, J., Herraiz, S. “Fault Causes
Analysis in Feeders of Power Distribution Networks”,
Renewable Energies and Power Quality Journal, Vol. 1,
No. 5, pp. 1269-1272, 2011.

[2] Kaigui, X., Hua, Zh., Chanan, S. “Reliability Forecasting
Models for Electrical Distribution Systems Considering
Component Failures and Planned Outages”, Internationl
Journal of Electrical Power and Energy Systems, Vol.79,
pp. 228-234,2016.

[3] Tong, L., Liang, Y. “Forecasting Field Failure Data for
Repairable Systems Using Neural Networks and
SARIMA Model”, International Journal of Quality and
Reliability Management, Vol. 22, No. 4, pp. 410-420,
2016.

[4] Kutylowska, M. “Neural Network Approach for Failure
Rate Prediction”, Engineering Failure Analysis, Vol. 47,
pp.41-48, 2015.

[5] Jinxing, C., Jianzhou, W. “Short-term Electricity Prices
Forecasting Based on Support Vector Regression and
Auto-Regressive Integrated Moving Average Modeling”.
Energy Conversion and Management, Vol.51, Issue.11,
pp.1911-1917, 2010.

[6] Azadeh, A., Tasaoudani, B., Anvarian, N., saberi, M. “An
Adaptive-Network-Based Fuzzy Inference System for
Long-Term Electricity Consumption Forecasting (2008-
2015):A Case Study of the Group of Eight (G8). The 14th
Asia Pacific Regional Meeting of International
Foundation for Production Research, 2010.

Glolis s i 2By ol ep Sl wg o lladl wp Bole [ V]
5 il eras (o5 5 ppeRl 5l ool b (S sl (65 51 ey
BFYY o ) eoled csoladl gjldan Slidss MEld ogdl
AYa)

5 e w” g Olisnd oS ol o wp goblelbyspn [A]
QI S ) g abgr ST bl e Jelge Jlos
AYAF plaly g gss (A s 30

Ot Sz b e s S & ol 8 Ll LS gy [4]
gl 5l oolital b ol G sla o5 o) hdl ogels o
8 et oole ol B o890 159 90 axlllas ozl il

s lag o el

MSE, oxd ity S €5 | oy Bl o S g
VE 1
X 3

Y ' A
VY Ve
A Ve
VY VE

Sy EX WA Jlo glasl aidn £ S s p0lio i(A) Jeue
SE P (B A5y ST wlwl B adbaio o

s Sl o (eSiln
MSE, oAb it S 85 | ol lld s S
\E \#
vy Y.
\YAY " "
v o
Yy YA
YA \id

0 00l a8 T IS 4y 5 S, 90 duslie 4 sl oo dalol o
A b ol jo gl g pm sbo Joe yige o Slee Sl =l
potie 52 il lallas Sl o (Sl (a5l o Cglic b e
@\93 )'I oolazwl pac )'| CIW] IR O Srp Q—L‘ adl s (658> >35S
A.ml.a °‘>9€ @l}u;‘ R aat AS...M: W )é u:_ey .b.)‘).w uby LoeN) - PA.C ASlS
835 ;= 09=d B3l Joe (Sl (s G Jon (s 50 (izen

Cowllas lode o yieS gl A dilaie glaosls

A —0

paie b3 3 Gp Care Slig die a4 Gp miy sl 250
oo 3 ,Slas Sy 4is] At > 5l g arblse pope b bLs)|
5 g salys Gee el Glaolizh &g, jo 9 wdbie Gy
- hgelB a5 amd se HliS B ) p S 055 polS Cosal
Ol Gy sl cbgals LYo 1 Fodas I (S5 caie 0js> slo
I Br ans Gleasd o (8 5 (8 Sl Sl oS s
hlise GBS Lyl 3 LBl e Sligs S aler
Slasi (o G 9 @il Joe jslaie @y adilgi e a5 ASjls Seg
S5 i ool yo il I 4 sl o Sl sla ol S
s Sed ST eizen 5 Gl slage U g Ldow
olasi jo atiyd o8l @lS 5 dge Jow Q) jslaie 4 egtae
Sy o8 e g G0lS ddlate g 0 o s S (>
b oy n @bl )5 eslanal S5 0I5 B e @s S8 0
Gl Jao 45 591 o S U Slayye pSolee 5Lt ol

WAA Sl g 5l 10 o)l ot Jlo ol 32 Cenbio (59 0500 9 Sk (ohghy —gole 4,80


https://dor.isc.ac/dor/20.1001.1.23222344.1398.8.1.7.8
https://ieijqp.ir/article-1-607-en.html

B &8 A Sl 3 25 Ay (e Gl 9 sledoe

[ Downloaded from ieijgp.ir on 2025-07-16 ]

Avay

IV-V0 o AWo leds V alae lpl 30 Caro (59 0440 9 CoinS

“p “_g).alj U""" & ‘UL.;lf col)' Oy el HU OV VarRes) “_goLL.:l [ )oe ]
'

Grdy oy Glj lo abgs sln Shl s Cwd ity
axllas Sy e ,ssl b andl Sgpn ras 4l 5l eolanul b I3k
Yoaloe ol G Cato 659 000 5 SudsS 4,85 " olnl 50050

AYAY Aav-Af P ‘W’c)Lo.'b

[11] Elamin, N., Fukushige, M. “Modeling and Forecasting
Hourly Electricity Demand by SARIMAX with
Interactions”, Energy, Vol. 165, No. B, pp. 257-268,
2018.

Sz g ke Sy oy Gl b g Judx ey 55 VY]
Wgde gwgd,d olluils ollaml Lz (g dex i (g ke

AYAP
oo olRuily wllaxl o mas AL Jle s ozl [VY]
AYAS S

[ DOR: 20.1001.1.23222344.1398.8.1.7.8 ]

WAA Sl g5l 10 ojleds witin Jlo olpl 0 Cnio (559 000 9§ SS9y — sale 4,00

7\


http://ieijqp.ir/article-1-498-fa.pdf
http://ieijqp.ir/article-1-498-fa.pdf
http://ieijqp.ir/article-1-498-fa.pdf
http://ieijqp.ir/article-1-498-fa.pdf
http://ieijqp.ir/article-1-498-fa.pdf
https://dor.isc.ac/dor/20.1001.1.23222344.1398.8.1.7.8
https://ieijqp.ir/article-1-607-en.html
http://www.tcpdf.org

