18 ol oobed (1T slan Sl osled 93 § (ow Jbo (2 Ldl sir Siligions dolibaad

Dr. S. Marofi Oldes L.;..n LA&){ el{.ﬁd]: ggT ) r)l.a ejjf Skl U*‘-éj,\uji\o ,{:
R. Norooz valeshedi Oldea Lws <5L°)'.‘ e@db ‘AsJ.JijS 6.»\.'..531}& L_Sf-(-‘ omidls vl y 3959 Loy
F. Golkar Oltos b o o815 (03551887 litlsn (575 (g gmtils KIS 98

smarofi@yahoo.com

S92 ol gl p ol 409> 49 Al i b JIb W 5w
WAE/YN0: ol By ARETARVAR SRS PN

0l S>

@ el Gaas 5 g BB ol 0 S S s Ak pe )<i° G 3l s e s AL s, 215l
ol 02 @ el o e gl 0L alie Qb a) ool Sl el wle 31y (esan 5 b Gladlilen s
s SGh g, b wlale 550 ol B C3s ) s e slgnin an ol Bus sl Coeal o 2.8
Sy 36 B @ dilatn Bl Ol gl 9 Olts Olial > Bl 5887 3, o sir gy U3 (Bolal Slada 5 (o s
ol lodizmy L & 5 @laials S, B 30 Ll 5a8T bl e 5l sl WS 5 1500 0568 sl
som glaesls .23 8 plasl (Sl b b e €S0 5 Lyl Sl (6 sl B0 L slil b il e 30 b
S by oS sl e dibie ce sbaelagl Gl VWAVAAA B ATON-0Y (o T o5 slale 5L g Jolb (s
e 4B s 65 SO (w3050 s 9 b B e lie bl oty K osls iS5 oyl lin
GBUIL w3 OLL cilse cbailels 56« al cplosls (Flalllas 0 58 (sl gl ) (6 4 S Gl b
b b 1538 Bob g a0k Ly Sl 5 IS

Ao ddo

s 5 (Sitin 53) oS b 3,50 S o oolimal Wndte 515 Opal iy laa g S8 5 s sl Ly
ol ok Ly Jsbao — o By, al Ly b cladie IS el s kbl ol ool o8 s 53 (SKmalS gl
Ly, o ol OT by 555 55 ol i abais oS Jlo s 255 Oly ol SlUslas dhos & Jsane sb o &
das cpl 43 (258 55 58 Olyedamn o b g osle Jolan - Jo il &g 4 (ool @ Ol i L oty (g 55 90
o T 5 (ol sladnT b 5l oslinal b 5 T odd odalin 3lie @ 4z 5 b (nb Gl e Dl st Clid y nw
Shssls ssmg i sl e Sl eslanal g Wesls (g5ledae (ol p ks b 54, .(Yevjevich,1987:17) s,ls ol
Rl 0338 sl ol g (pyan as S 5 Sl o (Sl (m sadde 4 OlF B, nl (2 S dex
A oslitul s Sy Sl e sads | ey

b s Al g, oL o gl ‘;-’JJ‘% Osrpd S5 dasan b cledan s Sy glag e Sleslatl s

bt 03 tme 5 e o st 51 (S (b sl T 5 LT T ol 3 5l Sl 8 8 &g (gatai

J stn ok g


mailto:smarofi@yahoo.com

SN
C}/ﬁ AI'E

IF Ll osled A% e sl opled Y Jle i Sliios asllias &

ol s Sl i e LT cladie 51 (1348) OLKaa 5 55U, 5 (Box et al, 2013) <ol ol sla ol
ol gags 5o T s awlie mwOLl besls Ul odal w4 sslie 5 05,8 eslizul OT g Obj s
Olom et ¢ Sl plas Od 5ol sS7y 5 Al (63585 255 Wi i oS A5 plas Soe G138 b o s 4
T 5 sl (VIAS) T s LS Ol or ama cpl 3 e 3 s o i 55 bl Bl e I o i OLL
adie s ol ST s iy o8 (VAAB) OLSKen 5% 5871555 5ad o Lal (V440) 26U g8 5 (VA4Y) TISGus 5 il 5l ((VAAA)
a5 Gladie &7 L5315 O 9 65 S ey Ui Ol aala ¥ (g (555 2 Ly (slous atcas 35 sladite 5 Loy Jlo e Loy )T
G0 el st SIS ST e s K s o i s et T s ) i 005 G sleusd
Sl s b o pita iz O § 5 5 S5 o a0 53 (YY) Yol s bl ool s w1 plazays S 1
s 4h 5 Sl 6w S 93 amslie 55 (YVF) Ml gy 550, L3S (6 me ol Slwgiin Sl 350 o i
oo de e lale 50U s 3 (YOVE) N el iaadls conlie Sl 15T aibate (ol |y S S, ¢ gean
5 LT de e gimn e 403 b By o5 4 s M58 aglia Ly o ite i O § ) 5 3o (g ¢ oS
Lo Jan s (V) e SIS 4 O or 5 1 b sy Sl kitedls onlin 5 6 piita diz O S5 Sl 3
e bl sl i e sl (V01D T s 55528 0 Gl s bes 5les&I1 5o (VA (ST 05 o) 20
ol (s3dtn 51 Sl i lale b i Sl w23 ity 5l (0 0)) oS s 5 Likins 5 15 i 081 3,5
s saS Gble i s Al 5,0 S il Ol Ol 5,0 Al Ky, w53 (WWAY) O gruns .55 gad 05\l
L Olal s Olial s Olpos adbia JLSlast ¢ Sl slais pm 3l oslimal b (WWAY) o sb KaT ol g, Oay 43 1S
S gy (VAR OLISan 5 Ol a2, slgniy 1) oS (o801 o e o] s s 55 ol 5 3500 iy
B3y s > OFA) OLes 5 b 03,8 3IE 1) sy O 2alS 5 s L ole 5o 0L L el an slas,
03,8 S 1 8 el b sy pata IS Ol sl 5 Ol Ol 53 B0k 5 Los lab 5 wlals Sl s
Jte U3l 5l e s LT die 3l eslimal b 5ot o8l s alale 5L o i & (WWAY) OLSs 5 a3l
cadus wlin iags o 55 (WWAY) OLIKa 5 ool a8 i e L SO e T s (5oL a8l Jles|
oBog) ol 5 01T ol VY L3 5L o ey 4 e 3 amils ol | 08 8 o) 0L i e > Sl s
5 & Pk e s Ul Gl Sl e e bdie alie st S s 55 (WAF) ol dlue w3 8
b gl die oty 5 e s b dun 5 (Al cadas oS e 0 B0ln 5o S 51 ot gl aeylin )l e
wo g JKas Ll 5> (1180) OLISes 5 sty nls 6,8 (dmn 088 5UT o2ls ooyl sl o 8510 e o 2y
oA e s OBk i 55 Sl e sl Ja leslaal g asls sy L dle Vs e w0 ek 5 0T

. 2 / . &
i 9 owdus s s By S Olss 4 psan s A0S K0 gam kil culie | JeSas gla

! Burlando et al

2 Jones

3 Hansen & Lebedeff

4 bloomfield & Nychka
3 Folland

° Noakes

"Paras & Mathur

8 Rivero & Pochata

° Alhashimi

10 Jamshidi

" Maleki

2Rasuli

13 Kheradmand Nia&Asakereh



VOV/ o giom Olimir sl 3251 4B 55 &labe 5L ol i (s5lwdte
I 3 e Al 5 o o T G i 5 ctlit ol o Glaay T 5 8wl b 5 s b Sl e
(2T pmtigr oz Slepsle 51l 03 s 5 p e Slasllo b BeSll (p] OS]l a3l O 5 2 5l o5 > Slas
s S Gy ) eslinad b1 e cole 5 086 S s (Sl (01 298Y) 0L 5 s ity 3 S
TP P YUGRSIN ¢ 4 ¢ 28 F-AEL SRR NG W P UGMIP R VS B P S o ;xjp S s S5 s Selbl 5 o pas
oslizal ) S sl 5 Ol ybma 3 cailale il ey g ol (Sl lbosls 5 ot i ay jLasl Cpuls | 4l
s el 3 Bl aly sy b s Bl 5 (Sad e 2l 5 855eT slaesls wols 0lis T 3o Tl L 5
s 4SS Sy 3,8 (VEE SAEY s Yed) O 5T, aly suslly sl oUls ST glls e L st U2
R 4 S G ol Gl 00 OL T s gl 58 (it o sl sl ek g 03 1 (o8 55me
S 58 abb s 0L ob i s (Y08) O sl Sl 5 6 S 5 UL 283 Sl
S GE0L 8BS S i 3 5 sles slesls Sleslimal 5L (glaesls JUST s 5 anils el Sl | (o 5man onae
et S ) o Fyman as SGE 5 b s g i) amlie 55 (YY) 0L 5 0LS s ST B S e
b s 2 oam b (YY) 0L 57 STLL tmasls Sl tia sl 350 ok Sbe) (w4 45 L) (o s
5 Olcr 58T B ol o308 s i gLELL amlin Lo | prhan ae S 3 L i
g mils pllsl o sian s oS5 gy Sl el b Slale il s ey 5 elie @l 55 (Y012) O
Seslimal b 55,87 (w038 by 3 «Dllay — 2k an T8 (il e 55 | (o sman ae oK TS (\YAT)
a5 S o 53 (0WAY) LSCa 5 (gm0 (e (0 S5 b1 Olle,m 0L an T b ol dir O e oS8
5 o Uy din ol &7 ols 0L Ol gy 5 Ol Ol 3 il gl ol L i Sl (e 45 Jaa
33 oS o909 usSTE Bl Ly ol wxdly Jgens (LT Sl Ba, @ Cumd UL Gmtn cle UL <8
Ol Olgiol e Sl L ot el 255 Lias o5 () Wls 5 Olids s s &) b 0o 1 e 5UL
I ol @ b e 55 a8 g i U L wlale olie o (Jer b daly o 4 e oS8 S il
s 3 (W) UL 5 ekl olh aKl 2550 (Gl esls O 50 b Glaze Sgls Wesls 03,87 sl
05T 255 1y dgdin 5 Ol ST Sl dilaie a3 0L oy (i (o o Gl 5 e iy e ST 0
P8l 3k ey 4 (B e (s Sy oliilon b Y-F 5leslimal s tagh 5o Olisl aslsl s . disls 13
3 ge Bma L Anld Co s 3 il A L ae S8 S s usby 5 ol Slelbl Sl el 5 s S
562305 U5 & G st Sm sadBl Jalss Sl oolinl 5 s srnan as 4503 1 S 0 b (1PAF) OLIKes 5 lsal
Clbe gladas 552 fags o Ol s S pls! Ol 8™ Ol s wl, 3Lk s i @ oo Ol @by, 5oL
OSea 5 (ol dzils Sl o iy LIS 1) (omd Suasbs 4 Cnd (153 Ot Sl 5 (2 5an (nae oSS
5 osls 0l S slealanl s Ul B3b i iy 05 SDMS 5 o yms ms b sl B, amglin 53 (VFAF)
ils conlin | (e S Sl oslinal s,

! French et al

2 Ahmad & Simonovic

3 Valverde Ramirez et al
4Hung et al

5 Kumar et al

©Nayak et al

"Mislan et al



N
\YY¥ &Q a)l.a«::t Y4 )L@.: 4J‘5l a)La.«.: JY JL-M g‘-;:‘l:ﬁ‘f;- C)LE.;.E}J Muﬂ@ /NOY

s S5 8 S w5 a9 s oyl 0 s5 Sl ST Sleslimal boas 25 2ass cnl o
. . . N . . g . - . ES o .
5o Ol sh ad g 51 su sl had wlide 53 (SH0L i slr dbe p iowle (o pmn omas S35 S
Z - Py .- -
.>>;G|)|J)£§L§ej&g);g-u]auj>ce\j

SRIP I 9 oals

Ol 5 5 Oltas Olil 53 8Bl o a shS FASEY Cmans 0 i Ol sy 52 2T g Sl (8 (g2 305 o
e claokas 5 8 SOl b St yas 08 Sy (Bl Ll (il a8l lasinaih el s A3
Jls —dlas (0LL slawlels 51 g pdy B0 )by 55287 55 (3,5 4 e j”:‘i = oS ) (0 JS) st
5Okl 53 Ol gtin omngo SUL Lz L3 5 g K Sl Ll 5 Ol il sl fad 13 Cf Oy —op 5 E
Bl Sl ctyted o] ¥ slass o0 28 ol 03 e L3l 03,31 S s loday AL = Ks o
o Ok oI VY SIS G T imed 5 55387 lidlen Ol iy Cow ol oyl YA (o ol
oGy S 5 1l (5l s S| o B p 35 50 Sl & oLt ot Y 5 i oKy NV ¢ J poa
ol sl s 0t 8 5 3k bl s b 5 25T o 5l cnln slaoBs) (o 37 a) 357 50
Ly e s Al Wesly ol O5a5T s Bl 4 > clin ST 5 LT Rl L g 1Y o 5
sl et bl slaean) sl EIF pre @ ey b olg 238 3 Gl asse alale glaesls s
QU 5l 5 s bl 5 Ab 031 0 e ok il 33 658 il by &5 asm O pme (L1 b b iy
Ui oo 5 0505 08 (Gl WWAV-AA B AYAT-AD 55 &8 558 o0 o2 \WWAV-M T Jle 5 65,8 Y0N-0Y T
A5 sl LSy bl Jas

100000 150000 200000 250000 300000 350000 400000 450000 500000

e s H
. e 9 es
gl s PO PR oe—ssf | 2
z 3 > S Py 4 ) et
- A e = e o Z
s isia 3
& 2
g s iz B RS i 72 H
H L f— ‘; g
\ o o i
- o a® g
s o2l
s

H n H
S r-d et Leiat, :
a r A

i ] -

S { =l 0ig>

--------- g Gyl
g 4 PUST o S L SE— v L 3
~ [ SCHCOR | S— ]

oty s
- i ot A R
g |2
tS S0 S0 1 150 ~

Km
100000 150000 200000 25000 300000 350000 w0000 150000 prevn

e (SOl i1y 9 Wl cdgiome Cuxdge ) JCh
¥ Ol gl 3 5T 458> 550 Ol 53
GMUJJ@)OLX‘MJ’JJ AJUL»:L;/.L;JL’ MJ.}/\' M&JJSJMJJ &)Lw.; °"‘:’,)fﬁ 6&0@*‘%‘&;@;)9)\{ LfNJJ{
Sosots a3 5wl o3 SHL i Useme ol wlle S05,L 5l iy C3le 4 alale Su5,L i auls das o £

. . .. °, . . & & ¢
5 Ball Sl msa 31 enngr sl 358 sl Jsane 5 ) OLL S st Ol )3 B3 opl 5 b slaLS



O/ (g 5o Ol sk 32 21 425 53 Glabe (354 b e (s53Ledits
&ungb&xdljb C)L»»&LgLLJA J’I}“"'“_‘\""L'gs‘ UTW,S" &/ﬂ)@f&x &L@ajjs‘t{o\.ﬁjﬁj@,i L.wb\l;ol.ﬁ

el Sl 53 OT a8 5 ole o 55 L aty sl J-<’L~"~’ Ol °L<“-'ﬁ' Gl s W gl ol A

Sl & dube
Kaals o2l 5 Slels o I gl 50355 Jis S Wsd s by e gbesls 4 Sl Gl Jod 5 4528
3 w55 Bl oy een (A8 3 s et AYAS 0135 e G301 5,8 n S5 ar s 350 JIsie Slaaliae oy
Glor om0 T slin gt 9 ool cotlu g g ULl e glulid 5 (asS Glasle Sbej slagm b
Jaa ozl 5,57 cadsl dde Slals (g 4 Sb) m S iledde Jol opmen ol OT a8 slie
3l o ) el Sl eslinal b dite o,y p codd o lulis
bl sl mally 5 00T ol T Sslin sty g 3 1 seia ol Slelbl (Saily dlabe ey (g m (slaeals
S aas a5 0L e 5 Ol saab Slasl 5o 1 S b 5 b SLI disy Jod 5) 5 5 se uslia oo o
Lo sT S sl g wililon S min (Bln (s by | oo i il e Kb
(Pfaff , 2008) el S e Skn 58 5 (e 5355 N ol o i SO Sl e 68 85 90 5 S S
15 Lag T (s 800 sl aalyst 513 eslizmal 3550 G s ST olin ity sl b Slos s 338 plae 81 o
w3 (s cadly slas P OT 3 &S 558 e esls Ol ARIMA(R,A) &ose 40 5 d P Ol s ol an
(Kleiber, Zeiles, 2008) w5 o 5Kl S a5 Sle laaisy 3145 G 5 0315 O3 a5 L] slote & Szl
&30 4 Ad NPE = (1-L) d PE; ST coasli ARIMA (p,d,0) 1, PE; | oy 50 claoanyl Sl slale Sloj g
:(Enders,1995) cis 5 &ojse 4 Ol oy G aal, ( S b 4 .05l ARMA (p,q)
#(L)A-L)*PE, =0(L)s, ")
L'PE, = PE, , s 4 0I5 o 5 1 Taibs Klos a8l Ll 15 (PE) T 65 43T 3 S5 & 359 alai; >
(Pfaff, 2008) 555 s Oy 5 Sso 2 mia (Kb 5\ b it Klos 53 K5 w3l 03500 s oo
PL)=1-gL—g>—..— g, L° ™)

O(L) =1+ 6L +6,* +...+6,L° ™)
S s o il g Sl el 4 LT (601 by a8l s |¢| <1 5oy P20 55 0T s
1 30 g5 S o ol 53 15 consms LSTG 1 LT (65801 (6,15 i 555 A5 bt 5 b Sl 55 8 Ll
(Eric,2005) 553 o (b b 55 Gl Cmsdl s SOl 4 o 5 ens Sl (e b i dm Sl o
ailis s Sl Slale Gl s 5 okl Poaiyl 5 Jad e s wililer S o oSl 1y gl 5 S i
4 Sk Sl S e sl sl S S o s o 0L SARIMA(p,A,Q) PE (P.D,Q)S b 1 oy 2052

1wl 5 O

1 Seasonal Autoregressive Integrated Moving Average

2 White Noise

3 Lag Operator

4 Autoregressive Operator

5 Moving Average Operator

6 Multiplicative Seasonal Autoregressive Integrated Moving Average



VT ol ooled @8 e ol oslad Y Ol e ol i Slidos aslhas € or
#(LYD(L)A-L) (1-L°)°NPE, = 0(L)O(L" )¢,
JLY=1-gL gL —.=g L’
DL )=1-DL° D L® .- L" )
o(L)=1-0L -gL" .- 0L
e(L’)=1-0,L' -0,L” -..-0 L%
QD P ey dab b S i 5Kk 5 S SO (s s i w05 d D G o
S55) A 5 Il s (gl e B g Bl b S e e 5 (68 LSS (s 535 s S
et 3l s 28 s BT e g ans p 0L 1 (VY gl Slale slassls (gl) (b 253 S 5 (3L
Isb 5 Gl G Koo g 5 o3l ls oS0k jpalin 035 il poeir & bl B3 L8 (g )50 ) Sl (6
G Sl ol b & bl Gl s s b ool il L) Gl s & s 53 2l Ol
s Sl B g B Sl e asseme s s lls G0 g Sl a3l Sline o5 ws gema
i 03l Usb 53 | e 59355 O g S 5l 6 el Bld (o) 5 el gline K5 w5 sama
L .(Hamilton, 1994) s e dalss a1 S e 580ks Osom S5 culid ' endOals copiomand atls ol on 4
bl al s ead 50 SIS S e b e plasl OISl (B Ll ()b
Ky s (o 0> Aty adyy OsasT gl a gy Tolg ady 24 oo b sy SlS (g (gl OpasT shie o
al g5 L) Sl g Tamlg 0l Sl ol s ey laady ) (18 1B s o el Gl (e 3 (A8 L ol
A8l o L) Gl (g 133 dnly S 52087 G3llan yslia ez 013350 558 ol o s 03 K3 Oy
b el 0250 53 ol ealisl 5,90 g T huad b 5 Jud S5 (SLls Sl (s m sl (o] O5a5T plsl she
HYIIbErg ) sas oslisal O o sk 5 2o O3l ¢ Ko ) (Koo Ssm T go0pnsT 5l bly cal s szl Jomd s
sl Ge opl s (et al,1990:215, Canova and Hansen,1995:237, Franses and Hobijn,1997:25,Tylor,1997:307
(2wl b 20) Lao 55 5, b a8l esliml Cle sl 3 dsly ads; O3 Slealale Sloj g m Al adyy Oga3T
s oS #&a (Dickey and Fuller,1979:427) 3.5 15 4l 5,50 5 3,50 ol 8 s wlale 3l (5w (2lls
sy hdd gyt s a5 s (e e s 4 e Bl b S
e 65032 S (Krans st 5 | Krns it wls Sl S e iy al 53 d dalg e b S e S0l
.(Shumway and Stoffer, 2006) &l s s | X Sl s (@ 30 pl LT Ul gne” la s slas RO
3l 4 a7 b 80l 5o Ll S5 G (galaty Sls Sl ealizal by adsl el (65801 B ol (555 5
i aaly ol ad gl 81 53 ot Jlasl 5 ol Calen Sl s b Ly sl sl S0 eSEST asle lellbl sla oLt
23 8 S5 e Y Slemaly S 55Ty il Sl eslizmal b &1 550 ey alm e s oy sle oS GakiS 5l e
Gt G555 a6 s ol S 25l e 53 Sl bud Ul sl Gl ke 5l (sl
S b Olan 135 Gl 5 Jiten (s K ¢l I sl o7l (1 Lo T (sl U1 il 3 o fiita

" nvertible

2 Unit root

3 Unit circle

4 Autocorrelation Function

5 partial Autocorrelation Function
¢ Spikes

7 Maximum Likelihood Estimation



VOO/ gt giom Olimir sl 32 51 4B 55 &bl 5L ol i (s5lwdte
oS Sk 85 1y g il 07 Gudlils 5 ke Se b Ui 5 sl € 81 (ENIC,2010) adly 3 3mme il 5
Gt 555 S b s 3 3l i bl T Bl (Kreans s palia ke 65 (sl s 5 il
Sl eslimal (i a bl gl o ey e JUsl sl Do Jlei 5 eilils Sl ((Ktads s 55y (g
ot bl @S0l eslizal s e ex flf (ENders,2012) 55 s o5 5,01 Osn3T Q% 0,1 L Q' cladgosT
o3l 350 ST olin sty s a1 OT 0155 o e Ll ool a5 iy T3 s 55 cslin 65501 ST
ol oaT w3l 3 oS it @83 ooyl Sl eslinal it Como Bl 4 5 oS0 lsnl it a4y ol 13
23l co ey 9 W e S el Y O sl 4 GBS cpl s edd G115 e s ool
gy O3l Sabay Sl eslimal b Sl g m wlabe S8, Coale s () 5550 o S jv\bb sabe by g m ST
lin ik 3l 5 e e r‘f o3 cabgn gl Sl 3 s (b 5 et b cbale ) s e Sl ey S e A
e s S S ol s S S jasis s elml 5l oy e U3 5 ed 51 Loyl s
Some bl s bmetiledl cbOsasT b ods ool Lokl canlin dibo ki o 03 Sb o 5 oK Sl
S Goson 5 AL ail oS SUET Jluis oS ol Fowle Jh il cladae o 5l el ey ST
i 55 e (B3 0) 0T sajaably & ol Slin Jote STl ol 3 A8 wlie s o] i iy
i sl b o
AIC =N.In(c?)+2(p+q) ()
S e J.f;b Jis 5 g S 5551 o a5 40 gf.;;@qu}wwlw\}ﬁ: (ol cdle slass N 0T s o«

OYAS Gl Slegsal 8 el

"y PG b s el
ol ala Kl Sl ealinal b 5 6,8l T3 K8 a8 ol b (sla 25, 51 (S e phmn s 4S50
(s al) osllan ol 5 (3505 4U) (53505 sls Oln 2365 desls o 13 Laly, sl b a8 o 3l 0055
a3 s al Lt 5s 5638 a5l 1 eaass U Sleds Cils Slelbl  aste sal L 4l aas &)
WS Sl sk S Ak w e Salg o S el T sl i o e gladlie il L S
L 3 odd b 5 0ad iy palie o Ol 87 ST o Ol bl o (B3 el o 05 plsil S
S o Ol 1y s 2l 5 el s cpl Sl 0dd e 6,8 b Anlp Ll d cpl 4 Sboes bt Jud b
(Dayhoff,1990) 55, ,5a Wesls Lix asseme b coslin sla 95 cwibo $ln Sl o> (250] (ras S
Jsb s wly o & 65555 SR m bl (Usd) S ks o8 (3555 sl s8N i Sl s (slaeSs
Sl I i b K ol (3955 sl S ¢ floan 1 pams 53 Ll oty lod (5315 1 5,8 S5 ol g i b
S pB 1 W 058 5 Gl e st S asts Bl D5 e 655 Dl o il
Ll b S il (63555 Olad ¢ pae S 29,5 &S Sl ) b il wr oS asles Sl U e &S

:_}«:Lsd u\:{al 39,9 5&0:‘: S Calisea GLAJ

! Box-Pierce or Ljung-Box
2 Data Generation Process
3 Time Delay Neural Network



¢r

IF Ll osled A% e sl osled Y Ul i Sl astilas D

~

/\NOF

GO (b 00 oolil 3590 § 2 (Jb) pSl b (Lghan (as SBATY Golox ) Jau

y rlf slass U

S sl S

S5 el O (s
RBF S12 I: s-N-N-N: O r ot
GRNN S12 I: s-N-N-N: O .

o | S N (0]

Z

S S

Cw (S ldaa J{L&J)tdlﬁj)) @Lﬂj G lAae a (639, ol s .cwlS L;LAJ‘ ™ ‘_gJ.Lﬂd-U «9u Y Ki BN
. N . N T . . - . G P .o . . o .
J}Mdbﬁ&w)ﬁ}uu)bx ‘U"’j}'ﬁl jlw&,ﬂ:v U'»’“J: wlw;)lﬂ @)ﬁd‘f&@t"‘l OLAJJJL;VLAJ
..Lﬁ:dbl\d)-b.-&UuéJL«MLg@wfjﬁuJ@)@cw@de;%L@

Input Hidden Output
layer layer laver

sl 4 P ) Sty (ST (Fgin (ona 40 LSy Y IS
t+H1 Olo) 38 (2955 S 9t Ol 38 (53959 S

s oL, el
o o S Mo Sl Kk g aty; bl 5l alabe (3L bt sbdas s ol s
oslizwl (Addiscott ,Whitmore,1987:141) ¥ LU clas g..{u w5 (Kumar,2000) " +LL .S «(Fox,1981:599)
5 ot oaalia glansls « aad (Slannd slaesls O35 Kpo5 i et Sl e S0k 3o adys gled Do g S8
w5 das e OLEs Wesls (g pm 55 g palie 397 s @ (3b) ol wles cpl ool e 5 Shas O35 055w o
o250 bt Glhaa o Kl 4les 258 15 sslind 5,50 G ol 3 8 6500 a4l 58 Ol Bl g5 015 S5
523 S e palie b b oad abo palie sl Cllan ol il et 055 a4 4 p S o
S K3 JMEn 5 ARl a3 Y 5 +Y oy uslie Bl e wbl S wl cal sty oS sl 1 e s
OT e o e Js 43k i b 5 Ste e Bl bl sl o Sile s A3l e dutn olin g oy s O3
Lt bl s edd (leand glaesls ble s sad 5 S o5l glaesls 28T lspes 3l dte ol sl el i

A eolaal Vi) r.Z:....,a

' Root mean squared error
2 Mean Absolute Error

3 Fractional Bias

4 Mean Bias Error

3 Scatter diagram



VOV/ (g o Ol sh 52 1 a5 s Slabe 254 ol it (s5ledite
a9 slaadl
wx2llen St o Kila Gl s 5N 5 B S e S (Sl sladine Sl (3ladin sl G a3
68 Sr G 4 e wb s Dm0 Slale olie 3 Ol 5 by o sbOk b aslitel Jab s 5355
b ol el ool s s 5 (g3ledian s 5 sl calia lilpn ooyl 28T oLl 5
obora ad ldue B L e o8 5 Ll Sleslinad L OT wlabe sl 4 o6 slia c s s 5 K o
el s T ¥ Jatr 55 ol Sl b Loy sl o580 2 5 5 U r\f b omae slaesll
dlalo 2Ok (b Fp S il 9 baasuin - Jou

GRNN GRNN RBF RBF
s121:12-200-2-  s121:12-200-  s121:12-11-  s121:12-15- o

11 2-1:1 1:1 11
TA4s /58 /28 /AN Fise| Lo
A AN /A Y bl s
VA A /Ay </AQ O50T Comun
/oY AR s /8N Szl slas
+ /00 < /00 o/aY o/8\ ol s
/00 «/of /SN ‘/5Y Osasl glas
Yo Yo " \a (V) s aU
Y Y . ‘ (¥) s U

QLT IS5 s o8 2T sy WAV-M BATAT-AD (T o gl ot o8 L e o0 b (0L oty s
£ USE 5 staT oty VAV-AA B AYAT-AD T Jl (sl Lol (6801 0t b L ot gl et Sl 0
S s ekdoh e jasls Sleslind b bl dibe 5 (e oSG8 5 sladie gl Culg sl 0dd 1l
Slale 5oL caosls (2T, Jlssed cpiomed Cal 0dd oSaie ¥ guar 53 8 Sl odd 5U 55l Lesls (o olT (slanasin
ot o3ls Lz 0SS s mae aaSlt 5 Jab Slj g sadie 3l ol i 39T claesls blis 43 el sdali
b i Oz Sl 5l adlate stk (atal s ndy 0 ol aolie el 5 bl 51 (50 3 42 8 o
G et 5 willes S u-:i‘L:‘ 3 L;-‘U-.’ o el 5> D ome L laslssed @ ey b Ll aas e OLE
Dl b g 3 0 plonil Sl K55 7l sl ol aalllan 350 w35l (slbesls ad 155 siasOLES oty 33
0351 oy o dob s 25 Sblagi 51 el gadl s Wl wxdlis S35 5 so5me L3, a3 S it ol L o5
ol dd nge o5 Sy Goare OT oSl &7 Lab L, Sl bl cpl sdes sl 55k 5 (YAY S i)
gl 6bale oL slie ead Ol sladas o e bl Ly ((VSAVAT A Ol 5 ,I0LE) 4 S s anio
Uos (glaalas polia 6 gamms 53 o dulin aign 6585 0L polin b s anulons \YAV-AA G AYAT-AQ s el Ju
3 g L St gl dute b e 3 1) (620 B (mae €S0 (sladie et (0 OLES (bl S oSl 5 S
ol olatals Sl aihate 2L g ST aas 0 0L £ 5 ¥ IS8 aglin 5 ¥gar > SaSTT cbales uslie 7 o)sbe
S (Sl e o b amglia 3 1 35 s i, il b o L s Kb e



/é/%

IYF ol osled A% Sle sl oot Y Jle el i Sliios wallas & /\0A
ok b S Sl s ki § Bodls &kl Shaasin - Jous
.l AGL
S o5l SARIMA ¢ o0, GRNNsI2  GRNN sl2  RBF s12  RBFsl2
' 002, oo — L12200-  1:12:2002- L1201 11215 Jus
2ds 1,1) A T 111 1:1 1:1
1,1)
£y £Y. £Y. £Y. £Y. £Y. £Y. sl
Ys4/0 YoV/Y sa/v s/ \Vs/s £5/s of/5 iy
eIy \E/4 YA \o/f \o/o /A Y/ Sl
Ya/¥ \A/A \Y WY VV/A \o/s \Y/Y s 31
\/Y LAV +JoA Jof +JoA ‘oY /5 S gl
£IV Yy VY as sI¥ +/a8 (VS Sz
rr YY/§ ‘NS \eY/§ I Y — /A Sass
- YY/A YV/A Y8 ¥\ Ya/r ¥/ RMSE
- £/Y§ \/fo £/VE £/VA VXY Y/re MBE
- LYY Y LI¥s LI¥s SN Y FB
- VA \S/V V4§ Y \V/A \4/f MAE

o

Yo

Lo o i
o

Th

P

lao oo 3

Fos

AT

——s saalie 5L

—=—RBFs121:12-15-1:1

A

leo o 51

s
oo

—— i sanlia 5L

—=—RBFs121:12-11-1:1

~
23 pe
I3
e
ol
A
Ll
ek
Side! G
2
A_..H.Q,ub)l
ol 5
e
2l pe
5D

@ Jbo dlalo sk 5l wb oI5 b (i 400 b e S - UK
IFAY-AA 6 1FAE-AO ko3 o3k 5



VO g s Olr sy 5l a2 g 5o oo 250 ol i s5ledle

3

g - bl o)l

] Ve ——AG1SARIMA (0,0,2)(1,1,1)12
5

S P 55295 il I i il o (S S9N by £ UK
YFAY-AA 6 VFAE—AO ko3 o3 5 &ilale byl

Yo va
0 SARIMA (0,0,2)(1,1,1) © GRNN 512 1:12-200-2-1:1
° © GRNN 12 1:12-200-2-1:1
F © AG1 SARIMA (0,0,2)(1,1,1) £
° ARBF 512 1:12-11-1:1
o
0 [} < .  RBF 512 1:12-15-1:
A o < I *
x o )
P, 3748,
‘3 09 o Oo 3 8%‘
o 8% & v gt e .
e o . Y a A
¢ @ o
8 o, o © Do o o o
RN o oooo 10 N A L
08" ofy ccome o 4 Ae 8
R, o Ry 3°
¢ 8 3B s o
o v Yo # Yo ATA) Y ¥ s Yo
8.3 sl ad dAslie

Sb) G GBI 3 ol oud 38T » § oud oudliv Slale bk Gedls sy -0 s
s Sl 9 Aad

& 7S donss
o Sl g ey OT mlia 2 3 (2 e Lsuriwi” sdas sl 955 Wesls o regr 51 (S UL
Pl glite 4 Culg s adlas (pl s Sl Sl BBk Ol aslan ST o875 St B 0528 55 5k 26T
Pll Sl o san (s S 5 Gl s e 3 0 Sl adllls 550 4 Slale 0L b i Gl el s S
gt e ae S s e b Sl e s e o sl Ao s e L Ll ¥ Jgu
028 3 ol sladia Sl jrer e SBaSE b 20l bt o 5 O bt sl (o s 4 b e ol
Jeoas ol ol s Slpsed (VWA (LSl ¢ gt AVAT Kl Oliis S0 BB L o5 e pll g Ol sl
Al S W 0 oS 43 oS ol ot b g esle L g, 5 adbie s bl L sbaesls sby SasT,

N = . Z . . . . [ . - s . . . Al
b5 s b S, sl sl (5w 5l eS8 e o (s Opedpe UL Sl adlaie sl Bl il (g dy 23U



SN
\Y\‘&Lﬁa)l.a.w‘q;)@“jjla)wcv* dbc&@‘f}@@j}&muﬂ@ AL

Jsars sbas 5005 08 Sl Ol (sl 00 35l 500 I b 1 adlie (sla )l (ol (g5ludis o STl sl
olaggs 1> O iy 5 macden /Y olo sl s s (3L aa u:<‘l~“ Sl aalsl Cigns )l B s LT sl gs
Bl o el Sl Olsge 55 Salis o ool Soglize o3 VS¥ B ¥ o 55wl Okl g o ol za LaVA/A
0953 Sty et g 035 Wbl pls Bl (g yr Ol 4y (ST (25 Dl 5 (552 UL b e
Gy i Bl e Jle Gl slale > Sl 0o e iy B 2 5 o pde easOlS oy b J
5 dos NS B als ol s aoys V0D Sl ol bl Kt Bl Lyl 3 sasasOlss UL Jle O )
i s telin Olgis g 0le sl i3k bt sl s &5G3 oimie dun s (ol b ST n i ey oKy

NP g

Sl e g o8l )| i) GLOLYL Ol Ol s JLSis eyt ((TAY) ols (s KT
DT g UJ? (s3osS

b ot 03 S L g“»i?)b. Fran as SGE 33 Gl (1T B o el o cangans o3l (g 0 WJLS™ ¢l gl
WA Gaw YV osled b Ll i anlihad 0L S Olil s 4l s,

sf B B esls b o sian s S K8 4 5L 3T (YY) m (55 s Ol e il @U Lo de o apdbl
MN-Fr e FY ol (g il s LBlae done 0L ST 5 dgte ol adbate a3 G304

5 Jls s JlecKis o d0F0)) 2950 (53 S (halas S el (65955 ¢3¢ Sl ol b5 und i 033
(S0 b 5 Bl abes (K8 sl o g Sl eslinal b5t adlane e a5 500 JlecSas sl bl ot
YYFV Law Vo jles

e 3l ozl b liilen JUocSis Ly, s 5 i e O790) 5T BT jas g pmn o0 a5 (oo cdlan s L
FEEX0Y oo of ojled T wdign 5 G Laos dows ((olalis 53 0T 4o s 103,50 adlllas) e

i aglin 5 o snan s <S8 L Dbl — 0k 4 T8 (3l dOVFAY) 31 on cigte] 00 gamn ¢l ks Kl
VY-AF aw FY o e « S 5 OT abows 03,8 O3 a0 45 5= HEC-HMS

b w5l el b 6labe 350 s i TR s 3135 Loy s o0l 5LL et o0l aam ¢ pins o3l i
gle il b e 5 Sbli 4 8 (Ol Ol a8 511 oy 53, 50 walllan) R 11 o e > Sl (b (g (s
AN Lao ¥ ooyl ¢ b

T e g ke dome oo g e S5 S ealinal b Olgiol (0L Gt (VTRY) dams )05 5 e ool Ol
V-5 au

S e 25 MINITABLA 13l i b ey sl b 5 4505 c(OFAS) ol gl (38550 ¢ ilaan ¢ o=

Ol g 1350 ¢ Jom o e jshite 4 (o 5imn ae el Sloslinl b 550 (st ((VYAY) Sla (LSS 5 5 semmn (59t
OOl Olgr QUi Modlos 0 887 n ez Ulin a6 oo 2311

SDSM 5 (8 san (s &S (sla )t lin d(\YAF) o sme ¢ o Lo, Ol IOT L e (s pkie o ¢ Sligd o 2L
YO-Fr Law ¥F ol ‘_,Tcl,u okige alms by 9 5aly Ol ST (659 anllles SUle 250 031l 058 wLds 35 5o

5 S Slis 5 Olal g salS o wlia) (3L Ol o BLILT Lden Jod d(VFAY) e sl DLl Ol (50101
ASOVAS Lo A F o)l Y 6,95 ol ier lidos aslhab o



VN g5 Bl sk 52 2l 4 53 Gl 3L b e (5ledits
o (088 LT 3l oyl (o355 adllls) Slale Sl ur Gty 3 Sl s 3L b e (1TAF) LS ol s
Y ol b oLl 2aleT
48 gozmn IS —0n By 4 Otz gl 5 Ol Ol s Bl e adllles «(VYAY) Ol (o035 rsie cools mb ks (b
a0l el Ol OB a1 0 K8 cpnsler ULs
S el ol el et 5 ashn ((VWAF) Oled ol S1,e chams 5 5aT 1S
- oBsls T Ol el i ST sl e bl 3 0L Sk gy (2 ((VTAY) ol PlteNtsy
g 5 3l walihaas il Oyps uls s 25 4 Olal oo G0k (Wl (S8 s «(VYAY) Ll ] O3 pmne
MV oo ) o les

Addiscott, Thim, and Whitmore, Stephen. (1987), Computer simulation of changes in soil mineral nitrogen and
crop nitrogen during autumn, winter and spring. The Journal of Agricultural Science, 109(01), pp.141-157 .
Ahmad, S., Simonovic, s.(2005), An artificial neural network model for generating hydrograph from hydro-
meteorological parameters. Journal of Hydrology, 315(1), pp.236-251 .

Ahhashimi, Shaymaa (2014), Prediction of monthly rainfall in Kirkuk using artifitial neural network and time
series models. Journal of engineering and development, 18 (1), pp.129-142.

Babazadeh, H. Shamsnia, A., Bostani, F. Noroozi Aghdam, E. , Khodadadi Dehkordi, D. (1391), Analysis of
Drought, Wetness Year and Forecasting of Climate Parameters, Precipitation and Temperature Using Stochastic
Methods in Shiraz City. Journal of geography and

Bloomfield, Peter, and Nychka, Douglas (1992), Climate spectra and detecting climate change. Climatic Change,
21(3), pp.275-287 .

Box, G., Jenkins, G., Reinsel, G. (2013), Time series analysis: forecasting and control: John Wiley and Sons.
Burlando, P., Montanari, A., and Ranzi, R. (1996), Forecasting of storm rainfall by combined use of radar, rain
gages and linear models. Atmospheric research, 42(1), pp.199-216 .

Canova, F., Bruce, H. (1995), Are seasonal patterns constant over time? A test for seasonal stability. Journal of
Business and Economic Statistics, 13(3), pp.237-252 .

Dayhoff, J. (1990), Neural Network Principles. : Prentice-Hall International, U.S.A.

Dickey, D., Fuller, W. (1979), Distribution of the estimators for autoregressive time series with a unit root. Journal
of the American statistical association, 74(366a),pp. 427-431 .

Enders, W.(2008), Applied econometric time series: John Wiley and Sons.

Enders, Walters (1995), Applied econometric time series: John Wiley and Sons.

Eric, A. (2010), Modeling and Forecasting Inflation Rates in Ghana: an Application of SARIMA Models,
dissertation. Thesis of M.S. submitted to the School of Technology and Business Studies.

Folland, Ch. (1990), Observed Climatic Variation and Change, Climate Change: The IPCC Scientific Assessment.
Cambridge University Press. pp.195-238.

Fox, D. (1981), Judging air quality model performance. Bulletin of the American Meteorological Society, 62(5),
pp. 599-609 .

Franses, Ph., Hobijn, B. (1997), Critical values for unit root tests in seasonal time series. Journal of Applied
Statistics, 24(1), pp. 25-48 .

French, M., Krajewski, W., Cuykendall, R. (1992), Rainfall forecasting in space and time using a neural network.
Journal of Hydrology, 137(1), pp.1-31 .

Hamilton, J. (1994), Time series analysis. vol (2). Princeton university press Princeton.

Hansen, J. (1988), Global surface air temperature. Geology Letter,(15), pp. 323-326 .

Hung, N., Babel, M., Weesakul S.,thripathi, N. (2009), An artifitual neural network model for rainfall forcasting
in Bangkok, Tailand. Hydrology and Earth System Science, 13, pp.1414-1425.

Hylleberg, S., Engle, R., Granger, C., Yoo, B. (1990), Seasonal integration and cointegration. Journal of
econometrics, 44(1), pp.215-238 .

Jamshidi, V. (1989), Evaluation of Temperature and Rainfall in Tehran City by Time Series. Thesis of M.S. Tarbiat
Modares University, Statistics, Dept., pp. 263.

Jones, P., Raper, S., Bradley, R., Diaz, H., Kellyo, P., Wigley, T.(1986), Northern Hemisphere surface air
temperature variations: 1851-1984. Journal of Climate and Applied Meteorology, 25(2), pp.161-179 .
Kheradmand-Nia, M.Asakereh, H.(2001), Pattering of ARIMA for Annual Average Temperature in Jask (Iran),,
Paper presented at the 3rd Conference of Stochastic Process, Isfahan University .

Kleiber, Christian (2008). Applied Econometrics with R. : Springer Science Business Media, LLC, NY, USA.
Kumar, A. (2000), Dispersion and risk modeling. Department of Civil Engineering, University of Toledo .
Kumar, S., Tripathy, D., Nayak, S., Mohaparta, S. (2013), Prediction of rainfall in India using artifitial neural
network models. International Journal of intelligent system and applications, 12, pp.1-22.



SN
WY ol ooled A% e oJil oslad XY Jlo  oldlar Sl aslilas @ YA
Maleki, M.(1989), Investigation and Modeling of Temperature and Rainfall in West Country. 184 pp.

Mislan, H., Hardwinarto, S. Aipassa, M. (2015), Rainfall monthly prediction based on artifitual neural network: a
case study in Tenggarong station, east Kalimantan, Indonesia. International confrence in computer science and
computational intelligent, pp.142-151.

Nayak, D., Mahapatra, A., Mishra, P. (2013), A survey on rainfall prediction using artificial neural network.

International journal of computer applications, 72 (16), pp.32-40.

Noakes, D., McLeod, I., Hipel, K. (1985), Forecasting monthly riverflow time series. International Journal of
Forecasting, 1(2), pp.179-190 .

Paras, D., Mathur, S. (2012), A simple weather forecasting model using mathematical regression. Indian research
journal of extension education, 1, pp.161-169.

Pfaff, B. (2008), Analysis of integrated and cointegrated time series with R: Springer.

Rasuli, A.(2002), Modeling of Climate Parameters in Country North-West. Forecasting Monthly Temperature of
Tabriz City (Iran) by ARIMA model. Tabriz University, Journal of Sociology Science, 8 .

Rivero, C. Pucheta, J. (2014), Forecasting rainfall time series with stochastic output approximatted by neural
networks Bayesian approach. International journal of advanced computer science and applications, 5 (6), pp.145-
151..

Shumway, R., Stoffer, D. (2010), Time series analysis and its applications: with R examples: Springer.
Taylor, R. (1997), On the practical problems of computing seasonal unit root tests. International Journal of

Forecasting, 13(3), pp.307-318 .

Valverde Ramirez, M., de Campos Velho, H., Ferreira, N. (2005), Artificial neural network technique for rainfall
forecasting applied to the Sao Paulo region. Journal of Hydrology, 301(1),pp. 146-162 .
Yevjevich, V. (1987), Stochastic models in hydrology. Stochastic Hydrology and Hydraulics, 1(1), pp.17-36.



