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Abstract: Organizations should consider process improvement for promoting their performance. The main
problem is the high volume of process dataset along with the wide variety of their features that leads to increase
the complexity in process improvement methods. Previous methods cannot improve processes in a high volume
of process dataset. Data mining approach can support improvement methods by identifying valuable hidden
patterns in high volume of process dataset. In this paper a framework of using data mining techniques for
extracting valuable hidden patterns in high volume of process dataset is developed for presenting the
improvement suggestions. In order to evaluate the proposed framework, a real set of processes along with their
features were gathered. After that, using classification, clustering, and features selection algorithms, valuable
patterns in high volume of process dataset were identified. After evaluating these patterns, improvement
suggestions were recommended by the identified patterns. The results showed that identified patterns can
support processes improvement activities with recommending the improvement suggestions.
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Introduction: Processes are one of the most important resources in organizations. Improving processes can lead
to enhance the organizational performance. Several methodologies are presented for process improvement.
However, they did not consider the problem of high volume of process dataset along with their features in
organizations. There are many processes in organizations that lead to increase the complex interactions between
processes and high dimensionality problem (Jeong et al., 2008). In addition, there is a single view to processes
in the improvement actions (Houy et al., 2011). Huang et al. (2012) stated that there is a low attention to the
internal aspects of the processes. In this situation, data mining techniques can identify and discover valuable
patterns hidden in the large number of processes in the organizations. These patterns can be utilized for
recommending the improvement suggestion for enhancing the performance of the processes. Recently, there is a
link between data mining and process improvement. A few studies considered the interaction between data
mining and process improvement. However, these studies did not consider a real large number of processes in
their computations. In addition, they did not have a comprehensive and practical view to the application of data
mining for process improvement. This paper presents a framework for using data mining techniques for
identifying and extracting valuable and suitable patterns hidden in the large number of processes. These patterns
can be employed for recommending the process improvement suggestions.

Materials and Methods: This paper employs three data mining techniques including clustering, classification,
and feature selection techniques for extracting valuable patterns hidden in the large number of processes.
CRISP-DM (cross industry standard process for data mining) standard is used to implement data mining
activities. In the classification technique, C5 decision tree algorithm is employed to classify processes. In
clustering, K-means algorithm is applied to segment processes in several clusters. In feature selection technique,
the most important process features are selected for process improvement. In the proposed framework, at first,
all processes are gathered from a variety of the resources in the organization. After that, process features are
identified from the literature and they are defined based on an interaction between data miner and process
improvement expert. In the following, a process dataset is provided for using data mining techniques. For this
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dataset, a variety of data preparation and preprocessing methods are employed for achieving better results of
implementing data mining techniques. After that, three classification, clustering, and feature selection data
mining techniques are applied for extracting valuable patterns hidden in the large number of processes. In the
classification techniques, C5 decision tree algorithm employs a target features for classifying processes. Cross
validation method is applied to train and test the constructed decision tree. The output is several if-then rules for
classifying processes based on the target feature. In clustering, K-means algorithm segments processes in
several clusters. Processes in a cluster have a similar behavior and they are dissimilar to the processes in the
other clusters. Euclidean distance function is used for calculating the distance between processes. The output is
the cluster profiling to describe the behavior of processes in each cluster. In the feature selection, the most
important features are selected based on a target process feature. These features are more correlated to the target
process feature. In addition, they are more important to consider for process improvement purposes. The output
is a variety of more important process features so that they can be considered for recommending the process
improvement suggestions. After extracting valuable patterns hidden in the large number of processes, the
accuracy and quality and these patterns are evaluated by an interaction between data miner, process owner, and
process improvement expert. Evaluated patterns are considered for recommending the improvement
suggestions. These suggestions must be aligned with the process improvement concepts in the organization.
Processes are improved based on these suggestions. In last, the performance of the improved processes is
evaluated. The proposed framework is based on an iterative and continuous method for using data mining in
process improvement.

Results and Discussion: The proposed framework was evaluated based on a real process dataset including 1318
processes and 80 process features. Several preprocessing methods were employed to prepare dataset. Three
classification, clustering, and feature selection techniques were applied to extract valuable patterns hidden in the
large number of processes. Using C5 classification algorithm, processes were classified by the if-then rules
based on a target process feature. In the proposed model, as an example, key processes were classified using C5
decision tree. The classification accuracy in the test dataset was set to 92.31%. The output was several if-then
rules to classify key processes. These rules can identify key processes. In addition, processes features applied to
construct the if-then rules can be employed for recommending the improvement suggestions for key processes.
In clustering, using K-means algorithm, processes were segmented into 10 clusters. Some features were
considered to cluster processes. The output was cluster profiling to describe the behavior of processes based on
the selected features. In this paper, for example, the behaviors of processes in cluster 1 were described through
the selected features. Several suggestions were recommended by the selected features for improving processes
in this cluster. In the feature selection technique, for example, “cost of process” was considered as the target
process feature. The output was the selection of 10 more important process features that they were more related
to the target process features. These features can describe the cost of processes better than the other features.
The improvement suggestions for reducing cost of processes were recommended based on these selected
features.

Conclusion: This paper presented a framework of using data mining techniques for identifying valuable
patterns hidden in the large number of processes for the process improvement purposes. A real process dataset
was employed to evaluate the applicability and effectiveness of the proposed framework. In the proposed
framework, classification, clustering, and feature selection data mining techniques were applied to extract
valuable patterns hidden in high volume of process dataset. Process improvement methodologies cannot
recommend the improvement suggestions in a rapid and accurate method, when there are many processes along
with a variety of the process features. These methodologies are restricted to recommend a limited number of the
process improvement suggestions. In the other direction, there are few studies on the application of data mining
for the process improvement that they include some weaknesses. The proposed framework employed a lot of
real processes in the data mining techniques to discover valuable patterns for process improvement. In addition,
a variety of the process features were extracted from the literature to describe the behavior of the processes. In
last, a wide variety of the several suggestions were recommended for process improvement based on the
extracted patterns hidden in the large number of processes. The organizations can utilize the proposed
framework for improving their processes. In addition, this framework can help organizations with the large
number of processes for employing the process improvement methodologies in a productive manner. Future
studies can apply the other data mining techniques for the proposed framework. In addition, the proposed
framework can be developed for knowledge-intensive processes. The proposed framework can be integrated
with the knowledge management methodologies for improving knowledge-based processes. In last, the
proposed framework can be enhanced as a decision support system for the process improvement.

References

Houy, C., Fettke, P., Loos, P., van der Aalst, W.M.P., Krogstie, J. (2011). Business Process Management in the
Large. Business and Information Systems Engineering, 3, 385-388.

Huang, Z., Lu, X., Duan, H. (2012). Resource behavior measure and application in business process
management. Expert Systems with Applications, 39 (7), 6458-6468.

Jeong, H., Song, S., Shin, S., Rae Cho, B. (2008). Integrating data mining to a process design using the robust
bayesian approach. International Journal of Reliability, Quality and Safety Engineering, 15 (05), 441-464.



\Y4A QL@'JU})L@ Al QJLQ*: NA L;"L:J" AK 0,92 (CJL:.LQ.G} J\:J_’; C".'.J’.'.J"
YYAV/H ANV 1 YRRV NS sl

(son g5y e C}J) fO-Y0 : ,on

S somS Sladnl 5 35 (sl 550305 5,80 Ll
" sty Loy L gl s semes T Slou (g g0 3155 ¢ o LLOL deee

LQ\J.L‘ cd‘;@} 4CJUL:.E.>J B r).L.G .,\;-‘j cw}’\w«:‘ :b‘l QK..:LJ\A (el ‘_;)jté C'_,_v“J._v‘J.A oj; ngfs; ‘_gfr..;.v‘;—\
mohammadkhanbabaei@srbiau.ac.ir
fmovahedi@iau.ac.ir (0l 1«0l 45 «Slindos 5 p ke A5 (oDl NEIA (b lige 058 SLskiul Y

m.alborzi@srbiau.ac.ir (&l ! Ol g5 (lad=s 5 fﬁb NP> S50 oty (ledbl (g, 5l Co e 0,8 Ll Y

I’.I’adfal’@srbiau.ac.ir cd\ﬁ‘ gu‘j@J uJU.:.E}r_? 9 f}.\.& J}‘_} c@}’\.\»‘ bbT om‘b gC)L&}’\k‘ Ls)ﬁt"é C"i}i"\" a)jf )L:.L.’rb -¥

e ol Bt il wdls e 5 il B s g 4 il s 5 Shee L1 ) Lol sla 1S
S GLa iy 53 Sdiamy Sl Sl S el gl gle S5 s g5 Lol L b L5
SalSels 3 Sgy it 530 aanl 3 5L 5 o 3 iyl 5 5 40 A3 labs) 35 00 adul 3
) o3 S e Gty s gla by ) e T b sl 3 Olgy a3l gl Sl ol L
o 3 Ol Ll gl S | sl (sl gslSosls sla bss (55550 slp ooy i
(et 2ol b3 Slr el ol o3l ana 5 3 s (slaslgt B G L LadT 3 5L
Slapt L o ol 0l (sl e Wl sla S35 ol imnas badul 5 51 3l (glas samme
day it Lol Lty T 355 w53 5500 L o la S0 il S5 sl 5 (suad s ol
DL gl o sl s plulis a1 G b3l 5 g slaslgniog (a1 ol sl Sl
Sheis Ly bl 35 4 Sl 5 e slaslgig B L Lten 36 ods plulis la Sl das

JEsews LgLA.\.;JJ.% s sSesls ‘La_);gﬂb_é 35 i MIS slael g

J}}wx a.l.'waijjéii'


mailto:m.alborzi@srbiau.ac.ir

WAA Olls 5 5l ) osled DA by )+ 6555 «Slles 5 A5 Co pta /YF

-

LV RYy

Gl 03,5 0y (148)) 100 5Ky 5la ils Olojla 55 oogs L2 &S Kiliss,aly sl bls 31 S T 3
L (Sl 550 o Jlo mlis (Dl (el J20) (63555 45 ol Lalad 51 a5 8L s Al
W gmazme (Dl (G5 (S rmns Ji0) (s 2 B S o S5l 15 OT T 550 Rl (sl 5 2o
Gl s Sl 65w 5 Sl ol s dT 0 635,55 s (5l 1S el |y Laite (Soldites
el 0T 5553 (6 S reamtd 5 v = el Aol b opl s 5 el s ol

Adizee (Y00V) OLSan 5 " elalls s LadsT 3 5 g dadls 5550 Glial 4y slos sl Laolesla
(Y0r7) ad ool 4l a5 | odr 5 yad (Doypishs O ey il SIS L VA% Jle 3 LadaT 3 5 g
G5 Sl s s b 1 S et 3 Shas il gl asbostla 63 SGss bdul b s 3 S Ol
el Lol 5

L LS S sladyT 3 slass, A by el ol 4l P T J R NS
(Vo A) P00l s plal T 1 lises (sla gt iz ol 03,5 1 (Y 0V) T0 0l
e ey T3 (1 V0) G0Sen 55 iy o 03, o ity 5 (5l s 35 0 15 il
o)l SO 8 5 el syl SO geme 1A le atas 4wyl (dilos S s

Ml sl ol 4 LT (sl S 5 aanl 3 5L 5 sl poe Ats dagdupends 5 Lol o0l 5o
Lnosls ol manay Loy T3 51 S5 a pams Olojlor G ol 0 4 a3 53 55 o LT3 s ok
L ebacS s gl 5 agl b slnesls a5 0l (Yo 0V) 0LLSKen 5 S ol 355 LT sla S35 5
53 T3 uis S ol (V889) "y 5 o eomen 0k w (sl siadil il (0T 31 sdiodaliv
Sl dadaT b gla S5 by Conle ‘,uj),: GV sl dtas by ez WSl ola S35 ls Ol sle
i Loty T 3 ez (6 Sl glawbide 55 5 Ladnl 3 (sla S35 o o

a3 e sl slal s LT sl (Sirs 5 bl slans (5130 L s S 0ly (V40 A) 0llen 5 " S g
Loy T 5 e e 5 S5 oSS B0 Lyl 3 g e cadS 55 s g e (Y1) 0L Kan 5 (558 W
(YY) Ohen 5 e el Lty T3 51 S5 slaae same 35S jaze adul o3 LadnT 3 o e Lol el
s slanir 4 s G b 5l e bl oa T 6 558 a5 s 0 LadiyT b 5 g zils slizel
TNY OLan 5 KT 50) Gl okl saS a5 (U] 5 sla S 55) a3

las Seay 3 dul b g ools ey (BLS)l 4 sd8 55 ass S 0l (YY) 0l TSy imen
LadsaT b o e 5 SLS oS (Suliadisn (sl ()| didiins Ll onl 4l 3 g 5 SIS 5 (Sukiact 5
i S W g it (YVF) 0L LSan 5 5olS05 553 sad Olosle s ey ja [2alS 5 5 Shae 3 5 Sl
S 3 e 3,000 5y s Ll Lol pwlad p ol 3 dos ol o sl a5 4 LSS
I3 g s st sa dadul 35 g sla ol i,

o La S ol g e Olgs oSl iis 5 plabis Sl ol 3 sl o 3 5l (Ko U b
Lot 3 sla S5 Ll 55 o (s5esls didizan (YroA) 7 a5 155 S o KaS ady] b 350 3 Olasla



YW oL Lo dema /58 530S slads) b s s (8l (s 5lSesls 6;5)6“4. ol

slas, 25k 5 SLedbl Ol 35 (S ladnl B oLl (i go SIS Julpe Lo 515 alalis
ae gozmn 53 La Sl 2l sl £ S 0l (Ye08) 0,lSen Vi s () T ST sy B s Sl T
A s sLSesls da g ditne (V00 A) O 5 (6la 555 on Ladial 3 3500 53 Ol ke gl el LaiyT 3
il 5 T s Slojen 5 Jg daadl (Nl 3 g 5 o650 kss bl oyl 3L, Lo
Gl (Lol slacJlas Gl dile (63,150 55 s3asls Lis S Ol (Y1) Kl 5 1S5 550 e W
5 T3 G s 808 ety b osl 31 sl SRals Olejle s (6,1 S5 slacdlad plubis ms;‘y sl e
S oSS ey T 35 g 4 (s (5SS s a3 ko

Ll slaSs 5 T 35U oo e 5b Sl 03 50 iy (5508030 § 5050 L o] 3 3 5oty 035l
o Bl s Lty ol ailes 1Sy (slSeals Gy b3l el 3 s gy b g0 (ST Gla tas
= GO el sl ssSesls (agy G ) e asy iles SO s 1 Loyl 3 5500 5 (5500l lapz S
03 51 S 53 O3y T3 55y 3 Sl 53 ($lSeals o vz 55 5 g5 55 &S5 les S ealizal Ly 3 (55,
s a3 55 amm 55 Olgy sla SN (s5lSesls Gy bl ol Lol 33 5 Sl ba) b 4 o Olol dea
AR ol e i e ) s Ol T 5 Gla 51l T elil 5 258 0 plolid S
S e S 5T s s gl 1 a3 o BLSS1 s Olgs sla S (gslSesls ol LasuT 3 o Lol sl

52 Ol e gla S0l sl 5 plalid 55 gslSosls sla s, 65,54 ¢l sl Wlis cpl )
Coda 355 e sl iy 5 5 s S pbaslnig LSS ol b aS 6l Sy sl s oS Loy 4 yames
G ol o olxes 8l LT 3 e gl slgnin B dadsl b as gams 3 dnad )l la Sl s Lol
il T s g slaslgniig (e 350 CA2S Ly T3 5L 5 e 3 Olgiy (50085 (sla S el 53 ol
e Lo S0 S ) 35 e e lie ) 53 ol e 53 iy 82,58 1) a3 iES (318 (sla S

PP T I WINP PRSP PP P UPH SS AN IR P ST U

SRR Bt g pealle

3 g &l dlie s a,,Sw mﬁmguu.@\);

Kol 3 gy 5 Sl
5" 5m 5 S) el (Vs S e 5 L 55 g (5 Sy oS e osde ]
Sl 5 5 ame s b deladl SIS AT Kles S 0L (TVD) Tk 5 S5 e (T0) s 0L
3SOLS 35t ot 7S pome Al 35 Lles S 0Ly (TIY) s 5 s .w\;tsjg,ws Cilaal i ()
=l 3l o mal Laacy s 2alS 5 CdS 5 s, Shes SR Gl ol i i b ol slady] b
Olay oals dba Sy 05, Seslw (g LS bgs Gl tos 533l 5551 o ¢ pul So5 50 Bl 51 A5 Le W s,
Sl 5> DMl (655l (6, S e OB US oals 8 sl g 5lus bl cduT 3 Slaysssa slalles Sl

Al



WAA Olinls 5 5l ) ooled DA by N 6555 «Slhee 5 A5 o e /YA

$sSesls

T 508D el 3l sl e 53 Ol LS L sl s3ledie 5 il (bl aul b (sslSesls
Sl Sl e S AT (Y00) Y (Yo e) sl s D) Wlesilly 5 e o LS00 ) (Yo ¥
¥ tosls (5lmeslal ¥ tesls o gh ¥ LS senS v gh ) Juld iy el ol sl 03,8 iy e |y g5l
Sl 68 5 SLs 0 sslede

Sl 5 e gdaib gy an Sl dlie (pl 534S Wl 5 s (gslSeals 5s (gadaze sl s,
3o 03l LT 350 (sl LT 355 o 53 i) bS8l 6l S

Glsaih s e S el 1 0313 (slae sazme (5la3 558 (6 S el S oy SN siuai s o
ol 4 YU gl 2ol 3 51 Sl ol olSST= STl 3 51 (slae gams oS0 cnl s 5 S o
pker Juld 6;«5@*@ s (Yo Ol e Y;g—,<:-;“ ©$3) 3 p0 0 S 5L o i s el
S S laas gz 4 Iy Laosls 4 gozes Lot li .ol e SO G re 0 S 0ol S s axli o S
DS an 5 ,5en (93) WS o stuaih Gts it il 15 Loy 55 daas L (lgmilyn Sy S o
/ ’ Yooy

s, 58, cpm ool jate s (S o (o o adi i A ] ool dssame (Slan, S Sluadi s )
DG L sy ol L g @Bl gt SO 53 ol oS LT o Aol oS plas, S5 5 305 o0 dwlone
(700 (oY) b o aals) giad o o, S s ot

oSS e DLl G (S5 S el 1 e (o ie) sla (Sis (S Sl g
i) e ) sl Laacdlge ol Y00V 0LLSan 5 WYL ol 4l e 4 bl S5 ol

PRI Ky
55 6sLSesls 51 (V448) S 5 o ASlen S ey ) ool b 55 3 (g5WSesls 5008 b fass & 0
a3 5 lSosls Kor e 10 Jte (Vo)) Sl 5 S5 bles S aslisal 25T5 bl slausls o
Gaa U bl b Bl et gl 1y 5l 2o M GoSesls Jaa, L (1440) s Wles S 1|
Ll b sdome b Sl iy sl sl Sosls 51 (T 00) S ST 5 ois 8ol s 5 1 b T s 50
Sl Ly LT b siiome wdige 3 (5S35 3 LS (Yoo A) e 5 1535 ol 035 aslizul (U1 21 5
25573k 5 DMl 0L 2 3 e b go Sl Lolse Jod (S sladn T3 plulid 5o bl osls o
1 $abSesls O samen Ayl b dadsa Slas sl psghs (T40A) OLKen 5 ™ 5S35 .l 63,5 o 1 Latiy]

les S il
\CJ—‘;.' 53 A3 S o L T b 55 S penS stk a3 )8 (Yoo ) OLSan 5 (5,553
il 3 sdome —wibige 53 OF 3153 S ealizal Olgn 55hs 8L (gl (S esls 51 05 o Liles S 0Ly (YY)

o3 les S a1 La:.)uJJs Sde wdige 5 (5sSesls ‘_;<->:JL:§1 Jde (Y21Y) O, jﬂd.ib.até 23 e

v



Y4/ Ol 2O deme /8 s S sladal 3 s g (6 2 (558 els 6;:§)l5“4. ol

48 gazma 3 il sla S aLA.,\:JJ,é Sdove pwdige 3B A 5 Wl S aSesls S el o..«\wml;ui
Staslg i SLa i G bl AT s gl (TVD) O 57 558 a8 Lk | L b

S Seals sl sl 63,5, (TVD) 0L 57 Ky iles S &1 1 (5505 el (6,5 o
S3LSe3ls s 00 ol CollB 5 (3ladibe Bk (bl sl Jels o Wles S w1 ey T3 s

]
s S 35kl 515 Wl S €yl IS Sy 1 LaduT 3 55 (alSesls 5 18 (Y2 00) IS 5 Sl
Sl e sladT 35 65lSesls ey LI, 31 Sy oo 58 (T010) Kl 5 S5 . diles s o g
5 et les S5 0Ly |y byl 3 5 4 55 SslSesls 3,8 5 L s 2 ¢ b slal Ll Llosls Bl o S
Ales S a0l AT 5 g 5 AuT b Sadipn o SIS (2l (sl e (Y AT) 7 S 5153 Jbla
il 3, Shes 5 s Sl 53 s an (63,5055 s esls sla iy 3l eslizad L (Y1) Ol en 5 WG

Llos S 6l J3 laasl b o s 55 Slarenas

andllas plad 4y 5 6B Szl
las S o BLS S gl ol e e OLES 1 Jhas sy dinden Sl ot 85 ol VS
sasolis La S5 s sk, 5 S @ollas lls das SHI5 008 o Sl ladol b 500 5 (g5 esls
el s L arlge s Las S50 51 S pa o Sl ool ao gazen La s, s s S5IS ladasiiie
ool pl ol L] s gl sesls (6,8 Sa ¢l ol D Wlis pl gl tias
L S0 el Sl asliad L e el al Lol 355 amm 55 Olgy sla S oLl gl s5lSesls

s e Sl aol b gl 3 e slasleiny

S sSesls Ladul 3 35
e S5 e S
S s PRIl 5 gduad 2 (gduaik sla i) ) S Sl Gl b s )
S S gladiyl b ae o Y Ll 2 g slaslgds Y
Loyl 3 sl S5 4oy ¥ o 5T

lasslbal 5 s gy dajlpl ¥

HESIR

Loty 3 b3 e 53 a1 Olgy sla S S Pk,
D senS gladnl b5 )
Laslels L)Y
Laslgeing gl >1 Y

ol >l slaslgiy Sl LY

g S b3l Y
Sae Sy el bl b sduail Y
Ll 3 5l o 5 sl ol B oo oo ¥

byl 3 slaSes cn Fpee 56 O

Lol 3 35 5 seals (las SIS o L3I (gl gyl =) IS



WAA Ol 5 5l ) ooled DA by v 6)55 «Slkes 5 A5 e /T

L3 pe s ol s s gl ) G ol S0 )y 4 55 5l andlas ol led ax g
o 53 Olgy oSl plalis 6l gl Wlie ol S ol 5o 1 Wl sl sl Sy 5 a3
035 o £l aauT 3 5 g (1 il slaslgiiny (a1 opl SKaSay das o 4811 g sSesls b LadaT 3 5L
DS e Sl a1 35l s ao 53 3 g Sla it 5, 3l it by el aadllae ol b
gy Sl LS o low gaul 3 (s dior b oS L i 1) Ladul 3 oo (sla ol S50 pso
AS o Bl |y (a3 5 gy ealie 514 S ) (S (s3L 5 sl
Wl LT3 5 g s s pete sLas S 5l oSG sulSaT B as ol il 4 g s S5
5 S) 3313 e aBly b gloosls Sl s (IS G bl T 3 e 5 SRl (kIS w4 ST S
Sl oSl 30 Al alie ] cdiies 55 aze SUGT 3y gdaze Olalllas 4 ST.(YVY Sy,
Clr O Jadr bl ol a1 s g S et (55T slre dlis sl S Sl gl b

el sl (5T B L g g se i 53 (o3l

SISl 5 b okt ool sl -\ Jai

ol Ol (Ul o 55 ST 5 Sl

; lie ms (6 S 54 Ol
Lz 3 gt poalio b eyl B3| (V) Olan 57 oo ss e

6@;;,“};!(.5‘;?;;@1

Yoo edl s 05 K g .
Lol 3

oy T3 sla S35 51 3L 55 65 S

(83 s Sl fu‘\)\

Lol 5 g slaslgnin pgma 5 3L 5 sl B

(YT 0Les 5 ubess

LT3 5 g sl

Loy T3 3L 5 sl 31a5 31 cilanin (sla S ol el

MK AT ) Ol 5 e dials

S o e S s

YV F) o ea 5 GG};M;QL:«)U;»\
QL;ML\J?&‘LAJQT)A&M)JQL»M)\SQ\,B&Q)A 5 K5 (Y ) 0L e 5 e shanlS s obsLls ol ks 5l oS Sslan
S glaslgiy Ll 5 ey sla Sl (6,8 S ‘La.);_ﬂ)_'e ) o, Kea Olesls Ol e

Slal 5 Glosla sl Opman il 3 s bl 4 5L 5 42 5

LT3 Gl Sy emman 5 S 50S 5 Lol

(Yoo A) &l s 0 5 Kg

Lasl b S ko 55 00

bl g sme S S 5550 b el b 5l s o

(Y~\Y“) [)UKQ.A) u,al.dub

Satald oS i
BLFTE

SalSasls b uuT b 5 g od LG =l s LS )

(\"\Y‘) Qb&.«uﬁj Jdlﬁj.}

Slagrs & oS o
Slosle sl 583

L RXS)
Y olosla ol b as game SLulis ) 5l le wlid S, e ol 503l st g3led e
Pl alie s La S5y sl b assams o fotie Sledlbl L iy ¥ ladsl b sls S5y oLl

Gla sy gt 0 ldnl B SLedlbl SOU 5l cadS b e same g 6l 25000 i 5 (Golweslel Slles



YV O 5 oLLOE dass /58 seeS gladl 3 35 ()5 6sSosls (6,5 )80 gl
e 5 PO SR A

53y oLl £ oelaan b s Olgy dude a1 8L sl (S ol 5 sduad o (sduaib 556l
3 bslgin 1) (gl eddaiS sla S gliaal V s(oddiis LS oSty gla s 5 kS
odiciiS gl Sl 5 bl s e slaslenin LA (08 v sa) Loyl b

ool LT3 linl 5o . aS o il el s 5o lSasls (6,855 sl sl ¥ S
i 5 AT e s 5 aS Gl BT Slhes a5 el b gla (S (e Any B e L5 e
SLedbl STL aselslys ool badul 35 g aoaliin 51 a8 adul 3 sl Sy 358 e oslinul Ly 3
e 35t e Ll Sldes il b b Sy pslie 55 o slml Ll gla S5 ol janas Lol 3
5 Syt (i e s S Sl eslinal b3S o g bl B 550 5 i 5 s3leeslel Slles
Sy s 53 La Sl ol s b e ol S a5 sl w3 Olgs sl S5l o5 (S5 ol
Las e S w5 g laslgnin B11 5 Lo b

eyl 3 4o yares Loyl b (gbyad 5= eyl b sluailb

Ll b sla S5 Lyl b sla S5 ol

PR T sk

O3l b sasiits ol S SRS Sa sl S L)

Lol 5 5 500 1 2 Ladl 3 55 0o

/ \ 2 slasledy
Al e Jolpe oLl il ol Gnonely pledy lad s

!,

il b mle Sy e tol b OBAS el 4w s laanl B g Ly, o e
Gl i, S 8w 3l a5 dulp plabd el b iisel 5 Sl aray skt sl
cﬁﬂ.).as.x;i\;g_é\.ulw,xs%lﬁdgj)\wfljbs@lﬁaﬁ@@m .
il il plesl ulp Gl 0 plesl (§ S Wyl S Sl ol )
B -+ EQOE VR [ JEUW TR PRTS% §1- LU N W LAV VTR Y St 4 ol
5 S Gl sl B okl sl B sl Shu sl el 3 Sledlbl

\ .\;Q“IJAL}.“Mawdj\ﬁﬂe@\;woujeots)lsdlw/ sl sl s L)

Lol 3 5

LAJ..J).a om0 SsSeils 5,5 S ©olgig ol Y IS

el 3 e Sl ol o a e (slSesls 6“’&))@
2S5 Ll 53 3l e Bl S5s & lid L T3 e Jobe (st o2, 01D
e Ly o3l la S 15 o 5 ol g 218 e S 5 55 o o3l (658 el Ot 55 (i

LS A5 6305 48 games 55 s 5 Ol



WAA Ol 5 5l ) ooled DA by O 6)55 «Slkes 5 A5 e /1Y

| ik glaa s 5o okl b gy o (Oda (S5p SG 5 8 i 53 Oy syl o, S0
Lol o sl o i s s ey Caalid o ni (sl adip G s LT 3 oS (1458 e s ol
Sl 2SIl 1355w o3l SIS o S ) s s sl ol 3y e (slaad
S odle oo 5 oS (S b 2o i on 02 S0l il DLl 5 s Loy st S
S sl a1 L o

L i (Sed da Sy o 4 Cod 8 A8 0 Ll ) ala (S (Sas Slssil 02,800 Y
itean Sl 95 o badol 3 5 sig (6l (6t Caeal 35 Ll Gus S

Sl 5 5 3LSasls Ll (gl U1 (68 8 ol Cits (s s esls (slaaz 5801 3L 455 aper sl
LT3 55 3 glSeals (880 ozl B 55 jeme e (nl 0313 4 pamn 4503 S 3 L]
5 oSSLalS Gl o i e (8 S el S Gt ) S a1 lis sl b e
ol (salging ol 02 Bae (S5 L iy Sieas jaxls 5t (Shs bl 02,80
i b o S a l slSeals slaen ST e ¢4l 0155 e s3lgdy ol sl 5s 4l o si e
2335 g o el (5S35 (slagn, SN L el sl pde Aol b5 g pmmanasite SN 5l S oSl
35 el (5 5Sesls d )18 5 exle (slaaz s SIS (ol sl sl

0 g el G s Slesliial b e LS o0 Lol 2 St sl S g lSesls sl b
ASesls 5 AT e 5 Sl s pamasite Juld O 1 Sl ) 153 e s Ll kS 5 235 Ul s
(OLS o Ao s LSl s Sl 5 (St s Y tladul 55 g onlie L La SO0 Cmllae L3 sl
53 O3l 5 ismal e sammn 53 4y LdyT b ae samme e 6l V0 3o Ly bline bzl 5, Y
eSSl ol sla S ool gl st 35 s la ¥ ¢ S oltl 5 il lagn ;S
S el 5 it a3 T e Cald Ol s Sl el s et D syl
Srs ol o, S s Gus Sns bl Shy Swes (asld Flaad = ol

e b S s e &) edEaiS sla S iy el 5 g sbaslenig ol Sl e
sl slaslgig 5 LSl o sl 350 i) 5 5800l Jules S itl iyl b s eonlis
Dl 3y slaslenin O B A3l (655050 b5 3o aasiie 5 sS03ls Moy ol Ua S0 55 o ploni
et A3l Ly OF Larowe 5 Olajlm 4 a3 o slacondly 5 Lyl 3 5 5y SISTISI L il Laslgeiy ol ol
Colgs 3y e plonil S L Al OLalid S 5 iyl Ol e slSesls g Lamasiie fols O
Wslgming ol b T3 3y e |l Glasle Sl oo oleydpo s 55 55 33 L 3 slasleniy
) e 2Ll Ll s S 5l s sladnT bl o ) amiys 5 Lo Dol 5 Lok
L ol e 8ls slss 5 Ol Sl b laslgnig (1l 5l e oo LT aS 555 oo o0 £ 525
olemig ol sl ol 6l La (S 5 Ayl b as pame catilis s (SladiyT b (sl l 5l €
Rl A3 la IG5 bl s sla S ealgndny sl dome L2 Lt o Sl ss4
S3lemin ol Gl oo 5 i A, e S el et S Al 3 L SJI pl s e



Y/ oL 2O deme /8 s S sladal 3 s g (6 2 (558 els 6;:§)l5“4. ol

$25 50 aadllas
WSS od sl S5 b 5

ol ol ol SLSl (g 8 VY 3l b goma gl 5 mesn s candlae b3 Ol
(Sl e Sy e (Gl Sy e (G50 Sy e gladsly s el b el e &L s Olesla
I8 s Al ol b gladsls ( Jle o e Japal 5 B Co e eSS e o Jbo o ke
L) 3l 5 050 e (oMbl (55518 (6513 o, 5 Sl (63 ,mly S pde 5 assednl s
il

Slaal L b e Olsle Glaal cpiman ool ol andllas Slojler (ol Cans s daanl b olulis <l
ol SLSOI s el (gsleing Ol gl gl s s Al b s Olial 5 (g sSesls
sloml ) SLS semeS o rtmen ool 0 plonil 5S35 5 5 gy LIS (ol Ol ke Ol
Dl e 3 AT 3 s Olsle 3 ol lts Ll 3 Ll 0T 5 55 5 050l o il
e el Ao 3 gy sl B sl o] 3 sbs e 3 S plulid (i ol Loy T3 5L 5
Sl 55 55 e oaliial LadyT s 5 3 sslSesls (6 ,S5S a lm s3leniny sl Sl sk

35 g0 odalie L. sla s LA.,L.JJA 55 > SsSesls L;Lav;i)jfﬂ)'\ S, L;ﬁf)lfq

R
3_:.@"L;\J_,.Jj_ﬁi';u_no:l.é.:_w\u.sébél.a.l;.ﬂjéw}w)’lL;:L@;mi,fv%;ﬁ)%&\ﬂ\%@&lij)léu
Wl o oLl a1 3 Sl 535 olBS1S S esls iyl 3 5 Jlos oy (65 Sen a3 4o s
sLoj sl ) aile glagnl Jals Sledlbl SL a0 3 Jodor LB, Sedlbl SL K s bl b
L:u_.ﬂj.e sla Sy polie Y eJsds a0 sw oo Lm\...ﬂj.e Sl S5 Y (o slacis; 5o .Jwb_e el
el s b baay sl aT 3 AVA L ol a1 3 sliws ol abs g o Jghee 3 T3 8 ol

ZJJ\oM%.@J}L;iLAu
Foladl s sg aasite ST e b Aabalid ¢ Jelie Dalalis ¢ Jolie o 5 ¢ Slojla sladls
6_/..’>u°v ‘j:.))id:’.))|°ﬂ>”.)u}>:)l;. 5’ ‘LAMTJALS‘J}‘;MLLAO ‘(Y"/\ cd;)u.’\.ﬁifé.l.«.s@ sz.)
Sdimn edige damlsS N0t Ll sl (Saeuls e 8 0besle sladls 3 S L3l e A sl b
Sl 5 o S Slas bl MY rg VL e Y £ Ll mbie Jlas L Lebl VY Slesla bl

.Lﬁoj}ﬁ: 6& JLL.»‘) °3}J§ g;ij.iv\,a u:.ub ngﬁ 6LAJ_)L«\)L:.¢J| ANY Euaj‘jﬁ



WAA Ol 5 5l ) ooled DA by N 6555 «Slkee 5 A5 o e /7Y

byl gl S5 40 goome

bt e Ol 5l (S olalid gl ol g e Sis A g1l Ll b sledibl L
e ) ol oMbl ol s oo OLES 1 AT 3 (sla S5 oMbl Y Jadr .ol 0 4 S 6 g Ladul 3
55 Jeld abses sy bas aS e Shy slis 6, Se3lll sy Y (S o Cho s ) Al 3 oS Slge (S
S s e o plws b d Y rcl Ol ks Sl b Aol B e a4 s e Sl 5 sliad saslie i,
3y amasie Sl ol e w0 by e Ol 5 e B ddllas ( ash Slosl gl Al ol
Sl S s 1 S e ¥ sl ladnl b (gl 2l sualine lSesls ol il b Sle ol s el
Ced & S JMie a oliws S5d 5 S el iy s Gebl SlMe cpl il (Shis G s Al b
Sl Oleslo SL s Sl A5k dimen fots AnT b Sy sllhe ons 53 a8 Sos Jalse o AT
ol b S s Sesll sl (Ul o aber 3D o3Y mbie 5 Oles psd £ Shes S (S 03100 &g
LS 3 Ole SUS s 35 .0 tab g e Wi S A ga dol B S s slhie eSSy 5 e p s
Sns S e Sis pleld e 5,8 e e W13 Sl (S e e 02 S 603
el 0 1) 4 gad s dol p Shs dr Sledbl ¥ Ui 3 S e i a5 | Al B

S P W R WS TP SR W P L B Aol b sla S5y psbie an ¥ Jus o

sl ol onls I3 Y g 51" Shs Slais" O o L@thjémwm}jélwlé

Aol gla Sy o g ;s Sledbl =Y Jsi

Lol |Aie 5SS pans 5,3 Lotwsd 8 gl
] et ol O 32 _ ; s g P P ,
o _ S poles _ i S el iy Sraeb |«
Ll B S S S s ey
_ Jl edaline
Sl oIS 7T Sl } Jel bl dedlae edalive }
3 J%‘}(U anllas (o o Ayl el \
B Lol CEREY
4.19};.}& Lo
bl s anl 3 S Wlas codalie | Al oslisl &nlllas codalie &
j Slosle a1 ) Y
Bk laagl 3 st ok oS el
3 el Ll
QL_@A\ JJL«\;')lS /.r\.g_bﬁ S dallles codaline Jet| osbnd aadlas codalie
. sbasMl Jy Sooses | ¥
B Las |, st By
sl 55 55 (6 VL
S S anks e
B Sl Slles i xS o]
. Gostd dnn g Wl o N o ' (Sl Gupe S k3 Sosbd ¥
L;.Z.A}}_! Az g wu)ls ) i i
) slolul sy Sl
Soské




YO/ OLen 5 SLLO dases /58 50 ladsl 3 35 1 (s5Seals (5,8 80 sl

LT s sla S5y cosbe =Y Ju

Ll sl S5

£ o0 ol 158 5 1ol ¢ s ke 1 S £ KSR 5 S el g te ket b sdBand s Al b TS gl
O S 50 K Jad e saobeile » Ll Olole O b ol ¢ Jams SIS 50 Jolse & 3l e tidam ¢ Sty 1o,k
0 S Sty Ol 505 ladi T3 5l ar 5 5503 G20 A0 %0 Gl 5 5550 U t0lesle laeds g L ks B
Sl Comal M g 10350050 Olee £ sSlr Sl anTE Sl (6l S Ol 331 1 JEl bl D3l O
foaol Bl AT gt s b 550 tettplonil (glas g 31aS 55 oSS 3 Ol 855k bl £ 2B, (55 0 103 s S
Olsen tp1530 oo 103 52,1835 Oljoe £ SBLES L 53 0 mamsy Olsan tglaimls 2l lies mie Aol b thas o ol da)lS ¢l ol Jous
S tlin o st i (0SS Sy (S Ol ] (e Ol /Ll 2l i g 5 ¢SSl 5 eyl 4 5L
438 Ol sl 2 5 (i) SLdl lacsliad o 5L 2l (gl 2 Soles w0 5L Olge 0 p e aeass o 5L 2l (gl p3Y Obejy ol |
T bl gt Rl o e slacdled b LU (kS 4 a5 4 3L Ol 560518 4 5L Ol t el 4 5B Ole S anlllas
ol 58 gl 3L Ol sl (65T mar 4 LS Ol s leMbl (55518 G b3l 03 S Sladiadl 5 Sl Ol e s oS (5553 w0 5L
s Gus Olle Cupsale 5 Glal 31 Cons 4 5 Olpe 0lesle Cupgele 5 Slal b cdies BLS1 el o e 4 5L 0l 3

el 5 Olaeblode haw 0o £ 258 ey Sl tdas o ity n T3 g €03 50 b 03 e Seall 0T 5 5 st

Loyl 5 48 gosee Hliel 23,
s 55 Y 1 adls Gl b ae peme (65554 ) A ske et b ae peme slzel L5l sl s
iy 5 X 0 ) Ln Sy i sl ey ilosl 3 tlaaiy T3 bl SOl 28 ol oo Sl

Loy T 3 4 gazms (s5lweslel (sla 3,
oY s Sl plaes Sl baesls b A lwoslel (sla s, S S (slSesls s
S le andllas cpl 53 eddoslazal gla Sy, 51 &l esls Tl s L asy ol 5l slaas (Yo00)
Sl e S o s ¥ sam LSS Sledbl SO sl sl Sledbl SO i 51 badul 5 4 yeme plesl )
Sla S Sl ¥ OLaS alin b 1S5 sladnl 3 G Y ¢ 5 5 a4 ord 5 (S g5 b Jw
VOlaSs slas Lila [ S5s Gds # , 8 4 s polie Lla S5y Gde 0 Olse Sl b (5,1 SO

Sy slaasl
5 =2l 2Ll Gl A8 e s L s aleie ol @SS glaasl i ol
Olgy Lo Sl 2l sl (sl sslSesls glani ;831 (S S 4 5l sad L o3l ol Gy 08
sl s 3l sl L cmlgiys i a1 3 gy Sl 1y e Ladigad ol o555 0 1) Lot T3
| VY s pledS 1l 5 A st (5003l slan 5581555 oo 1 Ayl 35 gy Slaslgelny (z Suime

ol ol




WAA Olils 5 5l ) osled DA by )+ 6555 «Slkes 5 A5 Co pda /7P

SHuadd

534 gluaib g 2 g e sl Gda (S s G el el csduail SISl eslina L
ol L sl 3 1l 5 e 2 b Sy sl 4 Cund S oo o S35 Y K- 31 018 ) ol &y 50
S ghoaik G S

SLeMbl S a5l Sl iy v (6 S el S5 05 58T STl i 13,15 el G 3 S5 Ll
Sl S oyl il aS S5y ,a w tAS eoeslatel Gua S5y 5 536 sl S5 bl ol
J_A;Jui}))".J)_ivwg_.)[_&::l‘jC,_MJwéﬁ)g&cﬁwﬁbdM;E)}ML{wb&M
53 SalSesls sla iy Lol 6355 a e3lital (68 el St 3 0 S s W S35 bl 6l (ol (Koo
SAES e e |y Bds (Sh p Sy Lo S Oleses 5 gbas 3l sb5 e pre s 5L bl b 4l
e (S Ll Olasan [ bar oine Lo plalid o3 om0 50 0 plonll o 2 s el

B e bl Gua Sy o S sla S5 68 meenad S5 luaib o) Sl Sl esliad L 4yl o
¥ J"J_{b oo YA oy ) Bl Al b i cal sl s (S DS i) £ A Ses Sl «
S5 Sl (25 S s e s Sn (S bl S o B 2 3 s T edisilals i)
Ly Las, S, dilsn a8 Xd o oLl gla Sa u;;i,ﬂ_/\, 3 53 S o o3l By cnl Sl ek e
=l e i el gaai o, SIS SToddigslalr iy, 53 S ghuaib Gda Shs bl
53 ld ol Gua (Sns p S gl Shs il s b S cnl ol (Sis e shls o) S
AS din cage slaShs da Sis ol Sy oliad Gl sddastle (6 S monad 3 dlie oyl
Lgd e olbsl y plulis

oS ) 5l ) 51 A le Laslgtg cpl 6353 o0 &) duaih s 2 53 ol 3 e laslgniy
Sla S il Ly il pl & ol s bl o 5 g g oS = 81 0l 5 (golas g S ool 583
Lol b sla S5y palie (ol b 03 women L5 o Ol 35 laslgning LI (6l 45 Aied oo
S Y s 0SS Loyl 3 3 g slaslgein Bl 3 slie pl il ol jaseie Cods S5y lul
s s slaslgmig La Sy ol Sleslinad b il 130 Ga Shs 0 o8 Wp5 o bl g S5 )
e

Vo slss i gad (sl bl 3 3ls (s esls bt 5 LadyT b 5 gy b8 0 4 (o ba S sl
el bl 1 s (S5 ¢ S5 Sl 5 (S aenad 555 Glagi, Sl e ol ol Ol S5
ol sl e Shrs o S 140) 3515 Comal DU (5 L Shs sldad a3 S o sy ) a0
St Ayl sla S shss o a ) (i e T3 la Shs hen |5 0055 o SR LT B s s
Sheas il oS s Sy slias S1Y 555 o Sl Lol b plubs gl e Sla S 3 (s e sl sl
Lo S5 Sl amar 51) Lo S5 sldad cund gl X 350 oo Dbt oo 3 550 6l e (S5 (655
g e oLl YU A, Ll (S 5l oslins Gslas i) elad  (Wlodd (giias ) Cuenl Llda
Aol Bue Ss b rin LUl (gulesls 5 anl b 55 ol IS Sl ki alad o s S35 opl Sla S
S e |y Bds S5 Alg e e

D S s Slaalgdg W1 (6l (65 pendl S5 (55 Sl gl 4l



YV oL Lo dema /58 530S slads) b s s (8l (s 5lSesls 6;5)6“4. ol

Gloaib bl ol o bl b 5 ol sl Ol & ges (61 (0T 3 03 g ldS) Gda S5y e ol s
Ol Lal 55 0 a S a0 s golguin s olr 5o b S5y obsil gl osme Ga gla S5y L5l
:)_Tg_gu.a_m&:_gﬁwbdv&;}j;_)b}:d\..s)l.sLa.,L:JJ.éJ%J>iju)'k:j4{¢§:-:u_é,\.a§}j
Jj.&& fl’U‘ )lfe)‘.)).l;iij_é
0313 de gazme 5 Jde gduaab Cds ol sl el T 6J3§("3M o sl La.k,.ﬂjs Shoaib ¢l
laesls o3 wbline awiwslael ol ¥ ol ol o3 AV 5AVAY Ll o i Oe3l 5 asel

RPN L UPRE

() o (o) ) il 8313 45 parme
AY a3 e FOV 1y e (Caze) )
PYY s e YV i sl i () i
(i) o (i) ) Oge3l o3l a2 azea
9 i yol Cote SN 1w Cke (Cuie) )
04 1w )s Vsl e (Ji;ﬂ)fi.a

o b S slay T3l os Gl S sladnT b suai b 3 sddsbnl (18 &5 503 O S 3
Sds S e ghuaib il ) el DLl gl b des (pizen s e guadil (I3
DT 0355 L Lo sl a0 U1 om0l 3 ol 5o T3 0T sla (S3up Olasl 3 L sl gutor AnT 3 o
Sheslinad b aS 5505 5oy o s il 5 WSl (gullS slaan 3 olalis (gl iman 5, o Al
GAS sladulp Lalis (6l a8 S e 0Ly O ol 353 g0 0313 LS dy] 3 S 05 558 Ll
5 e o e L nl b 958 s (S des S Y 5 258 s OF Sy i el IS
Sy el A glaaul 3 e,

b GadS Gladl b (il a5 L 0150 e cs oS sl cpl Mg ol 3 il B cnl 208
(3l Sl eslizal L aSul pps s s b (Shs den cd 315 T bl sl 538 plabis
Aul b5 g laslgmin D1 5o Ladul b Slasiie plulid (31555 358 o plulid baanl 3 Slasite
S mod 3y Slslgin 11 51 5 diwdie Al B sy e Oblecin 05 Sole 4ol s iS SWS
el s sl aiahass 5l baasl 3 ode Sy e b s G b 5lsgd o 6,5 gl liadia 8
b ) line sba Aol 35 g slaslgndy 5 sk e

P dsdr 53 Coeal 5 S ol S S (S el s Sl s T sla S5 on e
Sl Bin (Shs 2 Sie sl Shs ale 51015 e 5 dies dsad Doson b Sy pl ol Gasiia
Colw s La S5y cn Seee s o1 = 31l s zlAl 5l e s S eslind Aol s g glaslein Gl
sdalice £ Jsdx 534S 4b Olen 353 o &b S gladnl 5 35 ol olaslgin (S s 3
TR RT P STPIRCMPRE U BNV SS-UJ“U i ol BB 5 ot sba s s sleiy 0l



WAA Olinls 5 5l ) ooled DA by O+ 6555 «Slkee 5 A5 o e /FA

s caslas ;) HLS 4 (0 Jsd) 0508 s sl ol jo oS des la S5 Olen £ Jsdr o
Gl S5 g bl 5 olST = ST 5105 & gas bl o chuaids 5,5 55 b 3 slaslening

RCOUV P o3 U VNS S TP §

SIS ol 3 gdoails Jus 3 sl 55 4505 =0 J sk

058

3U3 At 5ol T Jlo ool s 3bs ket B da e 51 T3 0350550 Ol 5 3L a5 55553 Kos slaanl by anl s 36 S0

2537 Slr o e QT pl B el ol S 0T sl

o B e gz 30T 5 3 gusT s 5l el L U dav e 51T 3 055000 Ol 5 A3L a5 5550 Sos glaun] 3 o awl 3 3G )
Las sl §sb pea ot T3l & ped ol (SIS T3 il 8 T b i 5 L5

(53 78l5 Ko 55 Ay T3 ol gl sl (SIS T3 Al sl ot B o 51T Jlo 530 5 s b eeS i g5 S

ol g e

b3l 03 S3letiall 5 kB Olon 525 et © st 51 T3 025050 Olen b Bl w5 55500 Kos sl 3 a3 36 S

3T & 503 A 1y T3l B el el (S T3 il Lo e U oS s 51 oSl (5L

Gl sladul 3 5 s slaslgiin =% i
Al 5 g slgiy sl S

L3, 40 S Al 2 0550530 Ol e Sal33l 8l sl s i 5 (glaaals 3532536 Ol 5e

oS sl 351 elge ploles Y s 330 S laa] 3 51 as lau] 5 55 )

LS e U LT S sl

Ser eyl p e 00 i

Lo Y sd e S claanT s Jbo a5l (il el oS elye o e 5 oLl )

6)‘-;—«0};3 Li gr&;‘ i Y Ed.lcls LQLAJ\,__:'T)_e JL» A_Ii’j)‘ Jﬁl}é\ LS\;.’ Uhouuﬂ E) olels! Jl.a dj’).)‘
S e sl Jbo i35l eS plaa]
Ol 53 131 5500 5 1531550 ladal b 50 5 olulis Sl T B £
S8 5 e et ls o e 5 olulid Y S S o 108 50 la] b s 5 plalis ) )
- _)15;;.,_..5]{):3[5
S gl B
SIS slaay T (51 5 Sl b aham 3) OB S el 4y a2 5 5 ol oS el ¢ 5
Jelse oo 5 GLlis Y s 18 o Ll gldS slaunT b oS Slaal b 5 plebs ) | gl b sl a5 gy b
SIS Glaaul s IS ST sla e Ls s
5 lelid Y feulS slannl b e 6l gl e 4 Ol s (sl gy bl )
: abe 4 o i
SIS gladgl B alie oy ke
IS GladyT 3 sz sl (25l 5 len dannys Ll sl oo 4 5L Ol e
(s Kol bl Y S bl sl (sl Wl (638 s 5 OLSLIS 3550l )

MIS lanyT 3 oSS a5 b (g p il

plowil (sl a1 OUSUIS (6 S50 Y 5ol a3 (gl (555150 e 3 aly (95 ) R
: Sosls a5k Oy
LS glasl b

555 L 03,5 5leiadl kB Ol
e

Gl b gl gl ledbl (g5l (5,850 Y elS glau] b Coanny Oljpe 2alS )

SIS




Y4/ 0L 2O deme /8 s S sladal 3 s g (6 2 (558 els 6;5)6“4. ol

A o=
i e 3 g glaslgn iy 5 sy St a1 b (o SSLalS (suwad = 5 801 51 eslinad L
o=l olie U8 s ol sl eslital fp W g e s sl Sl ladd gt Cslie slUad oad (5l 50 e s S
S dadgt Veoslad ys el ) lde 35 e <=l>_r.2l G SatS L gduad s (ol xS el
ﬁ‘fl_b-L).lj:.gsébdJﬁ)ULﬁJ‘ﬁJ‘Mg&M“}}&)ﬂ‘JJWW‘OMJ—\/?OLJJ‘JJ)LLM
o5 Lgl Gla S5 olulp adp a3 byl 3 & cl baadi = by (sduad s s 5

ol 0 631 gj:“’."L“"VJ}"\")J LA‘LJ:? L}ibjfi J.,SL;G

Lol Cho 5 gl bbad s Ly, -V Jsl

) 0350515 Ol 5 V.:}.:..,.» bls,l 5 . Sl

s Ll 202 Olpee -
_ Jlst Lt NEPYRSWLY Sl b oo laal s ooles
Sabosle Dles i Skl S
3 e Rl (L) bl ad g 4l gt
(W) (1s)) (slas)
(Jw)b) (M)ﬁ) (slaws)

40 YA A+ ARV VO O Yoo )
Y/YY 44/14 Yoo 4414 AV/V 4 \YY Y
Yo/As Fe a7 AAR Y¥ \ \YO Y
YV/AA av/Ys AV/$¥ fY/A¥ ¥/f4 0 A4 ¥
VE/fv YV/YY Ve/YA £\/2Y YY/¥e N \AA 0

Voo ¥/+4 < /OY AN . YYY 40 4
g/ ARVAR YV/o ¥ Ya/8Y YY/VY Y YV \
oY/ 8 4¥/4¥ AY/AA 4¥/4¥ AAVARS \K \OA A
[NARd VY/EA AA/YO Y¥/08 Y¥/05 Y ov 4
A4/4¥ ARZAYN YY/4. Ya/2Y A/AY YA V04 B

Sy Al B Y0 S (e B 3 s e o el ) sba S B Sla] b wlsl
i ol gl b5l VO ol Sl s 1SS0 Lol p aol s (600185 1 Kke sl
Als Olejl sLaeds b pitene Bl Lol 3 51 do s VN0 i (g § 2t s 5laie) 5 gomn(s e
o il Jsh cbl gy ad g pl ladnl 2 5l A s YA Ldites gulS st ol laanl B as s AD
s A g2t gl b 51 s ged i U ls (9ol Sbostle & s badn] 3 5l ds ;s 40 L ditees OLS IS
Lass sy mlie 5 Sllael 03 COLS,IS G s Slwlos plonil tlao s 53 QLSS Olodily Slwlons 31 5 Le
Jelis SIS e s 5l glaes s Sl L A
st Ao T b SSLalS o) o SISl eslinal b oS ol S po ol @3 g sl 81 g
Jols ) el as o 0d o Sl ad b s (gl Ladia jsba ulal 55 0 pp Glaslgly Lpd o e



WAA Ol 5 5l ) ooled OA by v 6)55 «Slkes 5 A5 e /¥

L;lﬂjljes\zju.)_;ibé sep il as cd sl iy coie G Sy .l alp a s LAJ.JJA
(4_3}@)}%4{);“.5;3liféb@]}é\ﬁ;%du:%/\J)&)s.x\asﬁg&d\u,\:ﬁiﬁév\quf

el 2 51|

Cnsed & g5 Lgl.m.)\;.ﬂj_é Sy slaslginy A Joi

LT3 3 e sl saalp S

a3 55 LSS sa Sl 5k SaSw ol 5 ol o) g3l s 5 Sl S5 i 53 Ol e

e b s s oS s 6@,\4}} 3l JS‘L:A S les i L;LAV\;J)A P L
Olpea banlp cnl Gl CdS s sl Cmsis 3 oyl s e U3 Mo e Al 3

DMacs e sladyl 3 635,55

a3 sl nl33l gl o3sn 4 o ol b ad i ol sladi 5 plisl Olasla (slae3 s b poditene bLS
e L3 Ladn 3 S e slac e G Y LS e slay T Ll ) 03 s s
Qls asls JUsl s gob bl oS pladol 3 L ad s ol glaunl 3 oS 5 sl Eils QUi cbls O3 plls Ol 5
DU How s 2213 sl o 6l Jaddlssins 5 gy (s Slostle i

ien 535 8,8 B s b1 LT3 e Wl el o) sS ol 5o Jlasl stuad o 55801 355
S S 53 el San 1S S o 3 T a s Tk S oyt T B sla S
S a5 s s g ge SladnT b 3 pd e o (duad 2 3 Al alie 4l Olen 3 s B L
alie (Shsdor b oo o8 il pladnl b as ot sl (Sl ply (3l adls oaas | ol
3 3 s JMacs e Aol b e sldas sl 3 3 e (1 S ad Jes S0 slad T3 L
S s et S 13 e Jlesl kit S s LT s (sl T8 5 g il Ly )
SLSesls 55 g LS T3 Sl Sl s iy 5 a3 5 e D15l 5 Olasler Laee s 5L ¢ S 5La3
A dsdor 53 m ke s Obleln 55d o 2Ll s sl Do ol CB iames 550 e el
ST plas an Aol Slslging ol Sl (6l mal ot 35T Wlie s oSt Shalgniy 51 sl g
Sl S sty 550 a3 sl Aol 5 s slgtig DI 5 bl 350 ax 5 0l s
Syl alie aS byl 3 = sl Lol a3l sl ol it 0T slady T 2ty 6l o5 353 7 Jao
S a8l 55 6K Gkt 5 558 e Jlesl Laslgidey ool s 42 5 Oles 5 Koo

b S5y bl
ol 3 Slaslgin e 5 alolid LT 3 e sla S (S bl o, S Sl eslind L
S e el L s S5 G il a5 ol K5 cpl 4 3 5m slgidin B 35, 055 e a1l T
et Ll g sl T A Gis S e 50 s e e SS030 5 2 s
S ol e an 3l s olgin Comolr 0o b S bkl gl esme Sls b S5

Dy e rt_?,gtjtsm;},uii; Sy aaie el bl s 40T 3 s 53 Ol 5L wax 5L G



f\/ J.)b\/ﬂj;ld_l{ol};lw/)ls‘)k_fms sladsl 3 s e sl (s 5S0sls 6;5)6“4. ol

o (S5 a8 e 3 S o Sl Dds S5 el s e sl 3 6l (S35« (Sis obtl o, S
52l Bl 3 g S A e (S b st (Sien e sl (S
S gadds Bl csme gla Sy 5l eslind bl o 5 0V Ll o S (S bl g S
e Sl S e el B s lasleiy Sos Sole s e plndl s s slasleidy
LS o sl 1 g (Sis Vv slhas & Jsdr @ sad (1 355 0 Wl (S Sl oy Sl Sl s
St U5 L Shy plear s (Shs Ve cnl sl gt (Steen a1 " Gis S5 Las
cons bl AT & pe el sl 1 el 8 5 sege sl al Olosle S10050 T3 s s sl
S Sl e e (S Ve ol s slasleing A sl S a5 S )t ol ol g

Aas e &l J\.‘.’IJ.% Lo

LT3 e 28 (gl 3 e sboslentg -4 U

LT3 5 g Slety b S
Jelas Y Sl e Ol 4 (901 i pp oS (6551 SO bl dul b g5l e )
6))&.‘9\2«»&'
2ol ey &l il sl slacS 5 L

(62313 5 (Ll 30 g hor3) dnT b sl 03180 Lo SR

T3 Sy 2 e CnSls Sy

Loyl 3 mbie oy e e

U ) S50 GRIA el S bl i s 5 lubs s S

L LSS gl Y el ol T 31 (s 1S oS pladnl b plosl b e(solmirs bl ) i
. : el 35 ols S Olge
ol e T 51 s S 45 pladul b fnes 5 ol

m;z,;ij-,aJutsélﬂ@u;u»b);oigﬁﬂ,\“_mp@Tﬁf_};&uu ,\;Jj;@;

ol b s s 5 plls Yelian e laanT b osmsa 0T 8 gl iban s e )

PR R
Al el 3 a4 g Lol S e sl VS 33

a e sladnl 3 sl Ol g s 5 pllis Sl g

agya sladyl b sl Jlo sl 5 ausa o Sl 2l

S S 4om 5 S
la Sl plalis Gua U a3 b5 e 55 $slesls sl iy 65,80 6l amlr s !
ol 6l Ll sla 555 Lol e Laaal b 51 a3ls de gamms cdas o a5l ool 5 5 5 (gl dede
realie 53 alllas bl T3 sla Sis ad a8 S S« olgniy ol i 5 6 pdys 0

Lds plalis 55l co e 5 aanT b s s

($oLSesls sla ass 3l eslial L Lgl sla Siis 5 bl b ac same g5 5l A 3lgiiy sl 3
Gla sy s ealitawl aal 3 5y g slaslerig Ul gl o La S ol 5las glules dad sl sla Sl
el 23 g G sSesls



WAA Ol 5 5l ) ooled OA by O 6,55 «Slkes 5 A5 e 1YY

e S S bl sl (Sis Sl s S a e il b gy i sl SLalS 12,8
s ladyT sl By dias e segr |y oS sla Shs alas b e b i (a3 s sla b,
s a0l s g slaslgnin b3 S35 s m e s sbay SIS e ba B a5 b5 sl LT sl S
S s §5 SL1s 3 laslein (el b sla S sbs shias s Jdse (s3lgndy il U3
daas o S Sy o slias pelal o 1 5 g slein (il 5 55 sla i, Lol ctizos
o hls Sldlas ol agls sy s badiol b s g 55 3lSesls 5058 (s, SulSldlas b bl

el oS A1V Jadr s a8 s (oolgldn Ol 4 o ol

Lol 35 53 @seals (S 0 3 Slllas b (algning sl dmlis Vo Jsr

Gty omlr bz T3 35 53 (55080303 2,18 L3 lalas
Lol (sl pmdls Gladul B 51 s 45 samme (S50 | 51l 5 el (e 5 T3 0L e 51 IS (g 550
LT 5 5 pgr (5l 0 Ka sl Olg PHRCE A
Ol s LauT b des 4 LS 25 (6,8 8w Ladol b @ sdad syl 5 me 555 il
Gl e S5 3l s §55 555w Sl sl Sis 3l g3 sdome slAsS (5 S 8w
L3 oo 3 (s5esls o i, 5l 255 558 LT3 o sl sslSesls s G s 4
a1 3 500 Sl 031 (S50 5l o o s 03 S L S5kt 3 SOSe30s (i S 5 rsee (SosS Lails) o s
@iy by B, Wl o Sl @ oS s 5 bl 3
Lol 5 g slaslgnty 51 s g5 1) oS £ LT s s slaslety L)

35 Slae semme S8 A le oS UG el (ol sl Slzel oLl sl SblBl 2
Ao LY sslSesls sla s 2 bl Slp el s 5 pblize i lzel sla b, Y sl s
5 o bl sl il b s Ol sla S 2l sl s (slSesls slag; S (6 S 554 Sl 4 g
35t pedlis 5 OLS 1t ol Al s 5 5mp laslgnig Slzel LU Y soaledny ool 6 ndis 08
a3

o ame 313t 5 ol e 4l St el Lzl 55 s sl S Ll bty s
Lo S5 0 Gl palie e Sl g3 sl 005 5 o LT (la Sy ol e ool 3 51 (S
Olial ey S i 0L slaml 5 08 ot sl 40 5L 3o (pl el OB o el 3l 55 el
2 $alSeals (5SS s el s laslgd 4l p s 3l Aol 33 g Olaal 5 (g5Sesls
SLaldl 2 bls soleiny Cmilr sl poler d aalllae J s Olejle 4 Glate gladul b 4 peme
taasie gl (5,0 10l 5 amd g tldl Cu pde A das 3l ol LdoT 5 3 5up gla wlid 3, Ailes
Cola i LSS L bl 60l 55 55 sl (6 e il s sl 5 101 e el
53000 SIS 4 AT 53 oS el 03 1 0 e By S glaesls I salgiy

S ol e S el 355 Gladn 3 s s ln @olente sl 3 AlS e Ol

S S Ladul 355 o 3 (s3SI 5 AT 5 gy Gla ol is) 4 il e




Y7 OLan 5 Lo dames /1S5S Sladsl b 55 51 580ty (5,5 584 g sl

il olee Juls ST laiags sbaslgin
S Sl g gl Sl el &S olgdn Sl L3 ssBesls gl s, ple (5,558 s
sl Gl T s e Ll 5l e S 5 ;s slaassad 3l sbe Slalllas 3 o3 350 0 el 3
i 5 oS i Dyen Al g o b3 sl s 358 45 S 0 ol sl
Sl Ly lady] s g 1 s3lenin Sl puler L) U 4 oslgt sl s el b s

Sl e gl LSS Sl Sy e Glaelid Sy b solgin ol ey a5l Al 4 Ll
Al e T35 g e L (6 S el Oty e G 8l 2l

References

Borrego, D., Barba, 1. (2014). Conformance checking and diagnosis for declarative business process
models in data-aware scenarios. Expert Systems with Applications, 41: 5340-5352.

Brown, S. P. (2008). Business Processes and Business Functions: a new way of looking at
employment. Monthly Labor Review, 131: 51-70.

Castellanos, M., Casati, F., Dayal, U., & Shan, M. C. (2004). A comprehensive and automated
approach to intelligent business processes execution analysis. Distributed and Parallel
Databases, 16(3): 239-273.

Chen, F. Z., & Wang, X. Z. (1999). An integrated data mining system and its application to process
operational data analysis. Computers & Chemical Engineering, 23: S787-S790.

Claes, J., Poels, G. (2014). Merging event logs for process mining: A rule based merging method and
rule suggestion algorithm. Expert Systems with Applications, 41: 7291-7306.

Curko, K., Varga, M., & Loncar, A. (2008). The support of business intelligence technology in
Process and Business Engineering. International Journal of Computers, 2 (1): 8-14.

Dalmaris, P., Tsui, E., Hall, B., & Smith, B. (2007). A framework for the improvement of knowledge-
intensive business processes. Business Process Management Journal, 13 (2): 279-305.

Damij, N., Damij, T. (2014). Business Process Approaches, in: Process Management: A Multi-
Disciplinary Guide to Theory, Modeling, and Methodology. Springer Berlin Heidelberg, 45-60.

Delgado, A., Weber, B., Ruiz, F., Garcia-Rodriguez de Guzman, I., Piattini, M. (2014). An integrated
approach based on execution measures for the continuous improvement of business processes
realized by services. Information and Software Technology, 56: 134-162.

D’heygere, T., Goethals, P.L.M., De Pauw, N. (2003). Use of genetic algorithms to select input
variables in decision tree models for the prediction of benthic macroinvertebrates. Ecological
Modelling, 160: 291-300.

Dumas, M., La Rosa, M., Mendling, J., & Reijers, H. A. (2013). Fundamentals of business process
management (Vol. 1, p. 2). Heidelberg: Springer.

Folorunso, O., & Ogunde, A. O. (2005). Data mining as a technique for knowledge management in
business process redesign. Information management & computer security, 13 (4): 274-280.

Ghanadbashi, S., Khanbabaei, M., & Abadeh, M. S. (2013). Applying data mining techniques to
business process reengineering based on simultaneous use of two novel proposed
approaches. International Journal of Business Process Integration and Management, 6 (3): 247-
267.

Ghattas, J., Soffer, P., Peleg, M. (2014). Improving business process decision making based on past
experience. Decision Support Systems, 59: 93-107.

GOmez-Pérez, J.M., Erdmann, M., Greaves, M., Corcho, O., Benjamins, R. (2010). A framework and
computer system for knowledge-level acquisition, representation, and reasoning with process



WAA Olnls 5 5l ) ooled OA by N 6555 «Slkee 5 A5 e /FY

knowledge. International Journal of Human-Computer Studies, 68: 641-668.

Grigori, D., Casati, F., Castellanos, M., Dayal, U., Sayal, M., & Shan, M. C. (2004). Business process
intelligence. Computers in industry, 53 (3): 321-343.

Groger, C., Schwarz, H., & Mitschang, B. (2014). Prescriptive analytics for recommendation-based
business process optimization. In Business Information Systems. Springer International
Publishing: 25-37.

Hammer, M. (2002). Process management and the future of six sigma. Sloan Management Review, 43
(2): 26-32.

Harrington, H.J. (1991). The return of high performance to the US workplace. Journal of Business
Strategy, 12 (4): 23-27.

Harmon, P. (2007). Business process change. Morgan Kaufmann.

Houy, C., Fettke, P., Loos, P., van der Aalst, W.M.P., Krogstie, J. (2011). Business Process
Management in the Large. Business and Information Systems Engineering, 3: 385-388.

Huang, Z., Lu, X., Duan, H. (2012). Resource behavior measure and application in business process
management. Expert Systems with Applications, 39: 6458-6468.

Jeong, H., Song, S., Shin, S., Rae Cho, B. (2008). Integrating data mining to a process design using
the robust bayesian approach. International Journal of Reliability, Quality and Safety Engineering,
15: 441-464.

Jung, J., Choi, I., & Song, M. (2007). An integration architecture for knowledge management systems
and business process management systems. Computers in industry, 58 (1): 21-34.

Koh, H.C., Low, C.K. (2004). Going concern prediction using data mining techniques. Managerial
Auditing Journal, 19: 462-476.

Larose, D.T. (2005). Discovering Knowledge in Data, an Introduction to Data Mining, 1st ed. John
Wiley & Sons, New Jersey.

Lee, S.J., Siau, K. (2001). A review of data mining techniques. Industrial Management & Data
Systems, 101: 41-46.

Lepmets, M., McBride, T., Ras, E. (2012). Goal alignment in process improvement. Juornal of
Systems and Software, 85: 1440-1452.

Mathew, S. and George, S. T. (2012). Implementation of data mining technique for BPR. International
Conference on Electrical Engineering and Computer Science. Trivendum: 262-266.

Nissen, M. E. (1999). Knowledge-based knowledge management in the reengineering
domain. Decision Support Systems, 27 (1): 47-65.

Pivk, A., Vasilecas, O., & Kalibatiene, D. (2014). Ontology and SOA Based Data Mining to Business
Process Optimization. In Information System Development. Springer International Publishing:
255-268.

Ranjbar Fard, M., AGhdasi, M., Albadvi, A., & Hassanzadeh, M. (2013). Knowledge Management
Barriers Identification for the Four Kinds of Business Processes. Journal of Information
Technology Management, 5 (1): 61-88. (in persian)

Rupnik, R., Jaklic, J. (2009). The deployment of data mining into operational business processes, in:
Data Mining and Knowledge Discovery in Real Life Applications. I-Tech Education and
Publishing, Vienna, 373-388.

Salappa, A., Doumpos, M. and Zopounidis, C. (2007). Feature selection algorithms in classification
problems:an experimental evaluation. Optimization Methods and Software, 22: 199-212.

Sohail, A., Dhanapal Durai Dominic, P. (2012). A gap between Business Process Intelligence and
redesign process, in: 2012 International Conference on Computer & Information Science (ICCIS).
IEEE, 136-142.

Song, M., & Van der Aalst, W. M. (2008). Towards comprehensive support for organizational
mining. Decision Support Systems, 46(1): 300-317.



FO/ O 5 SLLOLE dazes /1S5S Sladsl b 55 51 50ty (5,5 584 g sl

Tan, P. N., Steinbach, M., & Kumar, V. (2006). Introduction to Data mining (Vol. 1). Boston: Pearson
Addison Wesley.

Tiwari, A., Turner, C. J., & Majeed, B. (2008). A review of business process mining: state-of-the-art
and future trends. Business Process Management Journal, 14 (1): 5-22.

Vuksi¢, V.B., Bach, M.P., Popovi¢, A. (2013). Supporting performance management with business
process management and business intelligence: A case analysis of integration and orchestration.
International Journal of Information Management, 33: 613-619.

Wegener, D., & Riiping, S. (2010). On integrating data mining into business processes. 13"
international conference on Business Information Systems, Springer Berlin Heidelberg: 183-194.

Yang, H., Park, M., Cho, M., Song, M., & Kim, S. (2014, October). A system architecture for
manufacturing process analysis based on big data and process mining techniques. In Big Data (Big
Data), 2014 IEEE International Conference on (pp. 1024-1029). IEEE.

Zhonghua, D. and Limei, S. (2008). Business processes reengineering based on data mining.
proceeding of 2008 international conference on ligistics engineering and supply chain, china: 164-
169.

! Harrington
2 Dalmaris
% Davenport, Hammer, and Champy
* Harmon
® Brown
® Ranjbar Fard
7 Jung
8 Chen, and Wang
® Jeong
0 Houy
1| epmets
2 Huang
13 Vuksic
14 Delgado
1% Zhonghua, and Limei
18 Folorunso, and Ogunde
Y Tan
18 Tiwari
19 \Wegener, and Riiping
2 Gomez-Perez
2 Borrego and Barba
22 Damij and Damij
2 Koh and Low
24| ee and Siau
% CRISP (Cross-Industry-Standard-Process)
% Dheygere
" Salappa
® Nissen
2 Curko
% Grigori
31 Mathew, and George
%2 Ghanadbashi
3 Groger
¥ Pivk
% Rupnik and Jaklic
% Sohail and Dhanapal Durai Dominic
37 Ghattas
% Claes and Poels
% Dumas
0 50ng
*! Castellanos
* Yang
“3 Davies-Bouldin
* Filter
** Wrapper
*® Embedded
#7 coefficient of variation
*8 standard deviation



