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Clustering of Time Series Data With Application

Researcher: Sumeya Ali Hussien Assist. Prof. Wakae Ali Hadba
College of Administration and Economies College of Administration and Economies
Kirkuk University Kirkuk University
Abstract:

Cluster analysis in time series data is one of the important topics in analyzing
data and finding similar trends in time series, which represents a major challenge in
various fields. Scientists have increased interest in studying time series data clustering,
as it has proven its effectiveness in providing important information in various fields.
Clustering time-series data to facilitate prediction of formed clusters and exploit time
and effort. Clustering time-series data has been used in various scientific fields to
discover patterns that enable data analysts to extract valuable information from a large
and complex data set. Homogeneous clusters are grouped together on the basis of a
specific similarity measure. The monthly data of electrical energy productivity in
Kirkuk was used to study its temporal behavior. The hierarchical clustering method was
used, and the method adopted in the linkage method is the hierarchical linking method,
the ward's method, based on the similarity matrix, and we adopted the city-block
distance scale manhaten) distance to find the similarity matrix between clusters and in
order to reach homogeneous groups (clusters) that have common characteristics based
on their productivity, hierarchical clustering, tree diagramming and prediction of future
values of cluster productivity are used.

The most important findings of the research are the formation of four clusters
and the construction of a time series model for each cluster, and through the analysis of
the series, it was found that it is unstable and not random, and for the purpose of
achieving stability and randomness, the necessary conversions were made, and the
differentiation criteria (Akaik, Information Criteria: AIC) were used. (Schwartz
Bayesian Criteria: SBIC), (Hanna-Quinn Criterion: H-Q), (Root Mean Sguare Error
RMSE). To diagnose the significant models to choose the appropriate and efficient
model, the prediction for the first cluster is in the ARIMA(0,1,1) model, the model that
was used for the second cluster is SARIMA(2,0,0)x(1,1,2)*2, the third cluster due to
stopping the units About production since 2014 and until now the units have been idle,
meaning that they do not produce electricity as a basis for leaving the rehabilitation
works, the future values predicted here are zero, the fourth cluster was used ARIMA
(2,1,0) model and the predictions were good and close to reality for the period from
November 2020 to November 2022 for a period of two years.

Keywords: time series clustering, Forecasting, ARIMA, time series, City-block
(manhaten) distance.
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A M dudlad) 23l S (ARIMA) (p, d, Q) g3lad 2235 (d) Do 50 dapmaa dlaely 23
Zie o wiall LlEied) Aadll Loy )l zisei 8 cliiaa) adlly sl ddee i Laladiiul
(Zhang, 2003) (Chakravarti et al., 1973) &bl sUad¥l 5 a5 lull adll e ad
( SUIS Alhiia 5 (2020 <o) sle) (2018 « 23K (Mumbare et al., 2014)
0,(B)(1—B)?Y, = 6,(B)a;  ....... (4)
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1Akl uilal) 2

gLl vie Lgale Lloaat 31 il (o et Zul ol o cilal) 138 8 selilgd) Chuag .12
~oS s Al Gadat G ghad g dnie ) JuSlall Gy Jde (o sfiall Jalaill gaat &l glad
3 galll AiDla (yand ¢ il (andZll) Jal e 4 ABaidl (Box and Jenkins) i
DYy OsSie agtie JST dgia 3 Al by Jiall 5aSl) g 230 Ch}q.'d\ st (j.u.d\
(STATGRAPHICS-18) gl 33 alaaiu o3 Jaall <l slad

:Application using cluster Analysis agiiall Julaill aladiuly Gubill 2.2
el gl il 36k slaie) a3 ZWY) Glaay o Gl Sl sid) Jidad a al
) 2l 20my A8usall 28 2l Qllahy Y Eus (Hierarchical clustering) 4sie ) Jutudl
() pitall (il laie e 511 3 el Tadadia 0 5S3 g Lgalid e WAl Gl i
Cileie ddlue 48 j8ina C\)ilm\ Yol Gl yurdall Jalail) UA&}J\ 1 Suki (m el
48 gaiaall elli e alaie YL 5 ¢ Uadll d8luay eus ) (City-Block) manhattan distance
Loy Hll Ay yha g WIS G agllall ) g ALY Glas g G A3 Gl glue o) A0 (Say
cluster adlic day )i i oS a3l il Ciiws (ward’s method) 2)ss 3k A el
Agliial)l cilas o) el

Dendrogram
Ward's Method,City-Block

1200 - ]

1000 | .

800 | .

600 [ .

Distance

400 | .

LA

L=l g il JSEN (1) sl
s38lall e ARIMA zilai aladialy (gaaaill 3-2

(Application using ARIMA Models for cluster):
:Cluster Js¥) asiiall Je ARIMA g aladialy (gl 1-3-2
Ol DA (g iy g ol g Jane sl 3 e (o2 Ja i 1 ALl s Al Y
Clas 5 (1F5, 12F5, 2F6) e s sing Js¥1 asiiall () clgd ol dagla e & 3UaY)
L5 (28linll) e ganall dayy i i ad & 17 32 ZUSY) 4l (e dgliie o2 ZL0Y)
daasl) Ul s o3 Cus dlaa Cdiat g 3 e Glaa gl G Ua ALl @llly g agin ddlall
asiic JS (Y Jusdladl sdgd Jarall 380 () Camy JuSlad) 138 as Jl g el 5eS) (e Ly yeei daiiall
O (2) JSAN e oy gy B Alale Loal 0S8 Ngas d3ie ) Judls B0 (5 5iay
Gl a1 a1 5 e Lelealy Jous giall 8 5t e ALlid) o) Jay Lee a3l Alul)
Al S ity Y
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Time Series Plot for cluster 1

(X 1000)
12 [
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cluster 1

o n IS o o
T T T T T

1/50 1/53 1/56 159 1/62

Tl ) i 3l ALl (5 1Sl i) 1(2) S

Time Series Plot for adjusted cluster 1

(X 1000)

sted cluster 1

adju

6
4
2
of
2
4
6

Js¥) G 2aT 2y dia 1) ALl (5 ) Sl iniall (3) JSE
Ay pnts 5V (3oal) 30 Aia 31 ALl 4l ) Alla ) s sl 12 ) AS0Y) B o
aidl las sl 5 (AR) S sV e JS Ay 2aa3 o) ang s (d=1) JelSEl) e
(sl 3IAl Jals ;Y1 Ay g JSIAN Jals Y1 3l ey S e (MA)

Estimated Autocorrelations for adjusted cluster 1

1F
06
o
2
S
& 02
T (] = ﬂ PR o s =
5 [} OB~ 0O ® =68 ]
g 02 ]
3
<
0.6
-1t L L L L L
0 5 10 15 20 25

Aaaall ALl ACF 3130 i 3¥) &l 1(4) <l

Estimated Partial Autocorrelations for adjusted cluster 1

e D=0

§ | popm="egmp "=t
s

0 5 10 15 20 25
lag

Uaad) LA PACF 2ol (513 Ll y¥1 dla +(5) JSil)
dia 3 Aediall O GBoal 330 ary 5 A6 oAl 380 day dda 3 Aledd) Al pde LA o
piny (Ljung-Box test) ) gdall L) JMA e Aaie ) ALl 300 gdiall SLiidl Bale)
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ALl siad (0.05) ST (p-valug) dad <l 13 Cus elianl) elia gaal) dlulod LAl
sle ssini ¥ (independent and identically distribution: i.i.d) 45 sée 5 i
om Alle @bl ) asas e Ja (0.05) e J8) (p-value) ded culs 13 el
Lcatild)

dall Al o) gt (Al paall duis 4 (2d 53 Y (p-value > 0.05) o a3l
(2) Usill b LS Al e

34 day Aaeal) dpie ) ALLL Al g8l SLAAY (ljung & box test) lial :(2) Jsaall
Js¥I Gl

p-value | Q- dslaa) dadd JLEAY) el
4l e luledl-Ho
0.174095 30.3287 Al pte e 4 VL

(STATGRAPHICS-18) (Jhas¥l maliall Jd e (S ) 58 e slaie¥) &3
iy (2 ULl S 23 gl ) Jalb (e (4) z 3 day ) 305 s sai (11) )80
SIS Jlae sl ulae TG e alaie V1 a3 Lale Lgialad &5 sage <l HLAY dad Ji
idsaadl 2SS (HQC) crsS-glia Sz s (BIC) i) s Dlaslza jliza s «(AIC)

Clusterl Js¥!) 2 stimll dyie jl) Alidill da il = 3laill 1(3) Jsaall
Model AlIC HQC | SBIC

ARIMA(0,1,1) | 14.787214.7962 | 14.8093
ARIMA(1,1,0) | 14.8124 | 14.8213 | 14.8344
ARIMA(1,1,1) | 14.7929 | 14.8109 | 14.8370
ARIMA(2,1,1) | 14.7877 | 14.8146 | 14.8539

e e YU o il &5 Al ARIMA(D,1,1) ds¥) zisaill ga 23Sl z3 saill
(HQC) (nsS olis Jliaal dad J8) X5 (AIC) SIS jlinal daid B Lgd elliag yulas
(SBIC) 5l & Jzas
zisai¥) Glalaa pa o3 A3l Zz3gaill amaad 2y iEstimation aaadl) l,,ul:\
3 )8al) ilalall o Jsaall 3 jasal) ilaleall 45 sixa (520 48 2al Slld g ARIMA (0,1,1)
oab i 4dl ) (p-value < 0.05) 4ed o slie YL @lliy Y of 4y 5ine ilS 1) Lpani
Go Glidis 4 gine (A 35D 8 pakal) dalaal) ol AN ALl A 3 Jidi5 aaall A jh
iz dsaill Aapa 5S35 23 5aiY) G A by ieall

Y, = 54.2056 + Y,_; + a, — 0.393941qa,_;
ARIMA (0,1,1) g3 sail cilalaa o 3 :(4) J 52l

Parameter | Estimate | Stnd. Error T P-value
MA(1) ]0.393941| 0.0826353 | 4.76723 |0.000005
Mean 54.2056 88.6511 |0.611449|0.541995
Constant | 54.2056
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73 saill Gilalra 23055 5 alay) 223 :Diagnostic Checking g sadll Aadle saa pasd Gl
Gl 4 5) Residuals sl Cluay @l g 7350 Aaidha (520 (and dla e Al 2L
COllre Ll JMA (e z3salll 138 daia Hlial (e 2N (A i) Al 5 Aladl) Al cp
sl gaen (5585 O Gang sl el SIAN Ll Y1 O leaa s B gall 313 Lol Y

Aaal) 2938 (pania A aadl) w;}z)ﬂ\@ngM\ J93a para

Residual Autocorrelations for cluster 1

ARIMA(O,1,1)

IF

06
0
c
=
7 02f I
© o=l el o o 0o _
= (=] L= iy e | O
g 0= 00
S 02t E
3
Z

06F

0 5 10 15 2 %

lag

cluster 1 ‘;\}M Q;\M\ Ll Y O alas :(6) I

Residual Partial Autocorrelations for cluster 1

ARIMA(0,1,1)
iF
2 06
]
8
g 02
E ‘:DDGEDDDD,DDD,DDDDDED::D_
3
g 021
g
@
o 06
0 5 10 15 20 %5

lag
cluster 1,8 sall (5 ) S ol j¥) Elaa 1(7) JSA

JLiaY Al ALl 81l ARIMA(0,1,1) 7 siaall #3 saill daidle (520 4d jaa (Say
tdsaadl (8 daa sall dpda ) Laaly elld 5 Alulull 4] glad)
ARIMA (0,1,1) 73 saill 38 giiall JLsal 1(5) J sl

p-value dpa il

e:’j‘-“ G.J)“‘-"S‘ZHO
Ak pe zgaill :H1
A9 gie 8 gall o g paad) dpa i (b i Y Ll Ja 138 0.05 LS) o p-value das o)
A zisei 8 ARIMA(0,1,1) el 23 saill o Litdl @l g Jiion S g 5
D& iy dgie 3l AL W) z3 el yass 5 ) s :Forecasting sl ey
iy (53 JgY) 3 s iall A alisY) cilpaSy mil) ooy ddaje Al I Y) Joal 4lelas
Ll 8 e e 3l avigall ol S ddasa & £V Slas s (1F5, 12F5, 2F6)
Ot Bl (5 el JS (555 il

0.864421
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clusterl Js¥) 2 saiall oyl b ,eSl Z Y] 2] 5l o 2(6) J sl

Lower 95% | Upper 95%
Period | Forecast Limit Limit
11/2020 | 7013.1 3821.26 10204.9
12/2020 | 7013.1 3274.43 10751.8
1/2021 | 7013.1 2797.95 11228.2
2/2021 | 7013.1 2370.12 11656.1
3/2021 | 7013.1 1978.51 12047.7
4/2021 | 7013.1 1615.24 12411.0
5/2021 | 7013.1 1274.93 12751.3
6/2021 | 7013.1 953.69 13072.5
7/2021 | 7013.1 648.648 13377.5
8/2021 | 7013.1 357.573 13668.6
9/2021 | 7013.1 78.7044 13947.5
10/2021 | 7013.1 -189.375 14215.6
11/2021 | 7013.1 -447.827 14474.0
12/2021 | 7013.1 -697.622 14723.8
1/2022 | 7013.1 -939.574 14965.8
2/2022 | 7013.1 -1174.38 15200.6
3/2022 | 7013.1 -1402.64 15428.8
4/2022 | 7013.1 -1624.86 15651.1
5/2022 | 7013.1 -1841.52 15867.7
6/2022 | 7013.1 -2052.99 16079.2
7/2022 | 7013.1 -2259.65 16285.8
8/2022 | 7013.1 -2461.79 16488.0
9/2022 | 7013.1 -2659.72 16685.9
10/2022 | 7013.1 -2853.67 16879.9

‘AQY\ u,g..\;“ (b 3 ) gana s f_;u.ml\ a.gs!\ @AAU\ :\:\LSSHAS\ (a:\ﬁj\ d)dﬂ\ e
.95% 485 Ay 5 SV

Time Sequence Plot for cluster 1
ARIMA(O,1,1)

(X 1000)
17 [T

13 -

cluster 1

1/66

clusterl JsY! o siiall 4yt 31 Aluludl 5ol e 3(8) Sl
daa gall il shadll (i (gaadat A s N g Gl g AGD a8lal) e ARIMA g itad (gaks

L gl 84 ) ala gy cluster] JsY) sl Jalad 8 Gl e 5l
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o (3F5, 4F5, 5F6, 1F6, 8F5, 6F6) & ilasdll a2 & zluYl clas s Cluster 2
Al il s A3V 5 Eue e A dpansall LS o (g siad A3l Alulll
Gieliae amse zisal OsSy samssall J¥) Gl 31 ae el o le )
LY ey Al adly 5l aay 5 #3500 SARIMA (2,0,0)%(1,1,2)
O Ll 5 A8 dgaa ain 2 Lgad apen sl 3 5adl 1A Ll yY1 s sl 3
o) Ju p-value > 0.05 4ad o) (Ljung & box test) L) s 400 g de 81 i)

ARIMA(2,0,0)x(1,1,2)12
(X 1000)
18

T T T T
[ ] @ actual
15 [ ] | — forecast
N & ] [— 95.0%limits
L o o 4
L JdaP | od Mhla For Jloky Fun ooloe
g |9 &6 B AR 3 L o0 A4
5o 3 opl & @ [ o

cluster 2

L L L L L
1/50 1/54 1/58 1/62 1/66

cluster2 (Ul 2 saiall Ala¥) adll g die H Alulodl gl Jisia 1(9) JSA
Residual AutoA::’r\;il(z;l(;g)sxIi‘rle’qgjluzsted cluster 2

=4
>

TG

e=="pgog=" “o=""o-

Autocorrelations

0 5 10 15 20 2%
lag

cluster2 (8 sall 1Al Lol )¥) Cdlalas 1(10) JS)

Residual Partial Autocorrelations for adjusted cluster 2

ARIMAR,0,0(1,12)12

P
9 06
g
8
g 02 .
§ | coc"ppppe-o-gen™Pn-—ue
2 02 .
8
5
o 06

-0 1

0 5 10 15 2 %

lag

cluster2 A sl 5 e 1A dals Y1 Sllaa 1(11) JSA
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Zisadll Aadle daia LAl e Y p(sLRAY) Bigll [jung& box test bsidl o
ied o) Lass (ljung-box test) Llia) JYa e llis SARIMA (2,0,00%(1,1,2)%
O) Eitud g 40 pde el ALudull Gl (o) paell duim B b ) (S Y (p-value >0.05)
Do)y e S5 g sty A0l sde (Bl O A1 sadn s dgime e A0l Cildals Y
Sl Jsaall 8 LS 2Dl sa (adiiall #3 sl
zisa A Al Al 33 pall [jung-box sl :(7) Jsaadl
SARIMA (2,0,00x(1,1,2)"
p-value dua )
4 gde ALl H
) pdie e AlWllH,
ZUEY) Clas o) die ) Judls dxa )l e s siay Cluster 3 Gallil) o gaiall dauilly Ll
Je! &A1 20155 2014 4w die Jeall (o 48850 & s (7F5, 3F6, 9F5, 4F6)
A3l ay xSzl Y1 saa g Lere iall G g duaidall S AN sas) J8 (e Jualil
Jandl (Gl 7 jla & il s2a (5585 @iy g Jaalill Jlae) ALeSS ane 5 Jaadl 28 50 LS il
il il 06 @l o (Lia) Al O (5 Jaall o 488 5ia LY 525800 0 it Y
e oA Glaa gl sda 8 Ak Sl Adll) Aualiy Al
Al aliY Clas g Ay )Y dyie ) Judla Ay ) s sia3 Cluster 4 alll 2 sl
a5 Leem ) a0 5 fue e 45 S0l 4ie3l1 Alulul) (2F5,11F5,6F5,10F5) 4l Sl
Juialy PACF Soall Al Lla V) @dlalaey ACF (S Lala Y1 O llase
4l il axe e Jy p-value < 0.05 dad culS 5 4 sdall LAY (Ljung-box test)
Al ) s ) Uilea 55 iy )55 J g sll (531 35080 230 3 At ) ALl
ARIMA (2,1,0) 5 (AIC) cSIS) e run 3 508 Juadl

Time Sequence Plot for cluster 4

0.698563

ARIMA(2,1,0)
(X 100393), 1 T T T T_]
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Cluster 4 gl 2 siiall e 3 ALl ol aabiial a5 Lo {iall il o 2(12) JS2
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Residual Autocorrelations for cluster4

ARIMA(2,1,0)
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lag

clusterd (8 sl 51 Jabs y¥) Cdlalae 1(13) JSl)

Residual Partial Autocorrelations for cluster4

ARIMA(2,1,0)
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£ oo2f 1
g —— I NN
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< 02f 1
s
©
o -0.6 7

16, 1 1 1 1 .
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lag

cluster4 B sl 2 ) 1A dalis j¥) E3lalaa 1(14) JSA
YA e Al AL ARIMA (2,1,0) 7ol z3 saill 3aidle (s2a 48 jpadl
s sl A dsia gall Cilia @l JA (e (Ljung-box test) _las)
ARIMA (2,1,0) z3seil &) sall HLa) :(8) Jsaal

p-value | Q- dslaay) dad s )

?3)““ Ghj“ﬂ‘iHo
479311 21.67 i
0.4793 6769 e S,

(o5l 431 (51 aall B p b i ¥ WL e 368 P-valUe > 0.05 ad () Bl
Ja Les (White Noise) sbiand) ¢l suall dlulull Jaai aii g Jilse a0 )58 ¢ 5855 40 e
Aoliiiaal) ally 5l a33a g dua 3 gl () 2S5 Laa B gall AN e
Lo gial o i) 53 il 485 Jasca julae aadic) 140 gSial) 38Ul el (p 4 8 4-2
On 35 s duadl HLiaY (RMSE) (Root Mean Square Error) sWaa¥) s s
1(9) Jsaall 8 i s LaS ()5S 3 giie (KU sl Laddlioaal) 2 3Laill
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L) Jfied ardiaal) 28lal) 7 3las (45l 1(9) Jsaal)

& 3 giinl) Zagadll RMSE
1 | Cluster 1 ARIMA (0,1,1) 1613.1
2 | Cluster 2 | SARIMA(2,0,0)x(1,1,2)* | 1250.37
3 Cluster 4 ARIMA(2,1,0) 1681.85

Sl 2l SARIMA (2,0,0)%(1,1,2)? S8l 2353 o) Jsaall munsy
Oy bl Jiad 8 Juad) 431 ol RMSE Jlsall 4 8 (sl L) 54 cluster 2
Al Ay Claa g A anay ) LSl Arg Y1 afliall (p Juadl) a2 sl
el 30 el e o Wl G Lo JB1 Canal) Juad A Lealinl (585 ) 4l <))
L el Lehaliil 0585 (5 AY) el A oSall e
Slua gil) g claliiiuN)
i Loy ) aal s 58 Sy clalifia) Y gl
A pal) Sl Gpuanil 5 90 (A AL 5eSl) A8UAN (g 4y pell) LaliaYl il dpaa] (eSS
Ol A gag Jully A8 e AaliY) elal st o il il o) Cua
B_palzall sLall 4, ) 5 yuiall 5 4 ) 48D AL jeS) A8l (o painall Claliial
el Apasiiall duadl Jdlall daiylsa o A el Uiay mli i
08 aladiuly s Ward linkage 2.5 48,k Hierarchical clustering of time-series
=& Ghel Manhattan ¢hleis 4dlus Layl s s City Block Distance gUaall ddles
Ayl Lol oS5 dilaie gl o Jgeanlly Ll (3a3iall) apenil) Caagd Jundl) o
ZLEY) Ca e Agaliie Al Sl Adlall 2Ll Clas g e (s siny e S (adlic) e
3siiall 5 «(1F5, 12F5, 2F6) zlul claas 3 Lo s sing Js¥) 2siiall Cum S 2
G 3 il ((3F5, 4F5, 5F6, 1F6, 8F5, 6F6) il sy din o (g siay Sl
Glas g a)) sisg @l )l 28l g ((7TF5, 3F6, 9F5, 4F6) 25 zWl Sl 4 s sing
.(2F5, 11F5, 6F5, 10F5) .\l
Aia )l bl ol aa s Wl (5585 cluster asiie IS e iSha 1S5 43y 5k aladiily g
sloal @ g (Wlsde Gul) 3ol e zWY) Gl gl (2020-2010) Al 5l
Al SR (Giad Chags A O 3L sl
Ualidl jplee Lo slaieVh o sSie agtie JSI AlEual) ally 5amll 23 gai Juadl sl &5
S (s Jbaas (SBIC) Fiolsd Jaes (AIC) SIS) Jbae z3saill il Ao J3)
| (HQC)
Asiall Culiall #35aill 3 ARIMA(O,1,1) 58 Js¥! 2gaiall A3l g 581z gaill O an g,
gl sy e (g siny Gl 2 il Luailly s (SARIMA (2,0,0)X(1,1,2)12 58 (A5
il Ay Jaall o 48 gie 4a Y sy Ly 8 2014 4w e Jeadl o 448 i) A3
S dimy gl I 2 stiall 43l Jaa gill &5 (2 23 gl g ¢ pianlal] Cpiall jhia ()5S AalisYl
ARIMA (2,1,0) s
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daae (3l i/l oS S Alailaa 8 AL Sl A8UAIL ZUSY) Sy sl a3z laill sdgd g
] 2020 AU G 0 e e | gt (24) 31 A 5l 5 s dilliie (uvigall 3iglll ol S
W Caadd g dplal Alulull & LDl ae Wiulii adll oda ekl Cam 2022 (AGN (5
JuDlall e jell (g2 stiad) Jalaill 48y yla () peiiaa] Al S 28Ul 2] 181 o) A diine 5 ) sacn
Cun dgall g gl peaiad LY Uil sas 5 IS 2 ke IS5y il ddae (o Sy Juiadl) dia )
3 e slaa ant 5 clgin Lagd duilatia (alic) Cle gana oyl ) 17 e s gl cl il
(e senall) agliall 352 s 0z B 5 JSU Juaie JSiiy g

cibua gil) Ll

& haall 2afy Gl agill 5 die 3l Judball (oo giiall Jilail) 48 jha diicly o
onS il ilad Al claladl) 8 e dapent  Sinall it 3V el LIS A S S
o Jadldia ) JusDlas Jalaty aois il 5 Lgalisy aill 5 (31 padl IS 8 40 S A8 Ll
L e 5 Ladill

Al A8 a3 o s Al s Jlac) Aglee L dalay sl gl 8 Gl ) Ly
ainall LML) Aalall o Y LY Al 5e<l) A3l

I @) 2l a s Aliall Gl g Jabdl) s ol il (e 3YL aasi
Al Sl Al eluall y J jiall Iy 4l s

satiall dpe el sl Godall Jie Al Jdball sadiall (o a8 5kl alasial
.(K-means Clustering)

dlaall

Ayl jalaall Y

Al 5 pud SOl B a4y ) gl cildailaall Caiiai ((2015) allda caaal
(2) 2221 ¢((37) e galall Sl Hall 5 G ganll (4 5 drals A ¢ siad) Jidaill

Lol oV g A 31 QD) 723 gad (g 4584 (2014) 7 e dieland 35l (e lan
Gl all IS L gl 63 5 slell (o gl Amalas ¢ priale Al clagall aasy pasll b
sinkail) SLaBY) and (Lled)

e ) Judld) iy dadadd 7 it Slas) slud ¢(2016) cdithe 4k ol ¢ 0 sl |
b _ladll A0S 3 ) guaiall Arala coly 53S0 da gyl o(Auidai A )2) ol juiall Badetie 4y siiall
2016 el 5 anlaill clany) o
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