il i | O3 ot 1S, il 3 g it o
Llaidl Blicia ¥l S oumiai juuiall Data Mining
CA4.5 it 5108 0l dibuimaill (5 sl oo | Gguui

* Ot i | Gty o]

Apae Al — 5l 40 el g ibaly )5 elan 1 andy ae L) Gaalil) il Glasds el gy Al o *
Lcalalud)
Email:



sodttData Mining ObLed! e co@ b 31alS A cua’d Oy 33 5y lie Uy

Olasbus el dalul -5 C4.5 Aa}yl 95 Mbieiuls & pall (rolid) 8 gu 8 Solud Ly I Larion W1 S griusa

:gadlal)

LlaaY) g Glo 8l il dalsal) dalas 8 duball 038 e ol Cangll Jiaty
Laplsd o duise daiia G Bad sl dal e (@) el (Bgu 4 LLaYL
(gradll Oaelil) Bou 8 Adgiunally illiad) Clinali Bow 3 L) (ggine sull C4.5
ki dag b ) dalall pae ¢ Gulailly agdll dlggan aan ) cililal) e cuinl sl sl
S Al cliags 8y Aalad) Lhaall z3lal) dalsy duadedll Z3l 3 Jal) 58 LS Bk
ClHa e 1Ll LlaaYl giue sl b lgle slae¥) (e ) sl sl o
Omlll (Bgw A ol @ s Bl o Cus () Gaud DI Aadll 5 el
A pdg Alal) Ladhll (alids) o) LS L LladV L Blea) by Lo aelun of ails e (gpadll
cgraall Calil) (g 8 LAY LalinY) (s 3L o Load selis Jigaill Hhalie

Abstract:

The main objective of this study is to analyze determinants affecting the
level of retention of premiums in the Egyptian insurance market in order to
design a classification decision tree, to predict retention level of premiums
in the Egyptian property and liability Insurance Market, as a data mining
tool that is characterized with simplicity, easy to apply and required less
conditions as in parametric models (GLM). The main conclusion of this
paper that increasing the number of insurers and low insurance leverage
may increase the retention in the Egyptian insurance market.
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™ Cummins JD, Nini G P (2002), Optimal Capital Utilization by Financial Firms:
Evidence from the Property-Liability Insurance Industry. J. Financ. Serv. Res., 21(1): 15-
53.

™ Lee, Hsu-Hua and Lee, Chen-Ying Op. cit.
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™ Chen R, Wong KA (2004),The Determinants of Financial health of Asian Insurance
Companies. J. Risk Insur., 71(3): 469-499.
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State University doctoral Dissertation.
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% Browne MJ, Hoyt RE (1995),Economics and Market Predictors and Insolvencies in

the Property-Liability insurance Industry. J. Risk Insur., 62(2): 309-327.

" Grace, Martin F. and Hotchkiss, Julie L., External Impacts on the Property-Liability
Insurance Cycle, Journal of Risk and Insurance 62 (December 1995): 738-54., 2011

Yod



st Data Mining Sbiledt e cuaiG 31518 dddual Ofyl y8 5yl Lo

Olasbus el dalul -5 C4.5 Aa}yl 95 Mbieiuls & pall (rolid) 8 gu 8 Solud Ly I Larion W1 S griusa

saill Daliaall opelil) Blgud 8 LLAYL Lalia¥) sl ehy AT cun dla of caldl
) dndiyall LY Y aea (e BN B el A58 L2y gag el (salay]
el (galaiBY) gaill ¥ aee aliad

ripal) Jra lad (1Y)

el Blonsd 3 danll e el s iy Lo Llle adf ) (g 2Ty alall e S o
e BLEYL BlaaY) aas of ans by iyl s Cipall aw g sl )
Cipall aw L audn ) oaeldl) Blaad Al B ST 60 Gnalil) I8 Qails
OS Ll (g LS - pnatl) Al Leb sy 3 il (31l a)laadly lldy codimlly
Glond Lbalial¥) Bl o Cipall jaw il il of () ey (Gl 2 0
G oaale pplls Gopall e B ual lgd S ) Allall 8 Laidie 00 ol
adladl caelil) sale) (3)sud

: C4.5 dua) lsd Jas ddalhg Ludiatl) )8l Byad .1

laslaall aLECY 500 3121 Data Mining (DM) cllull e cagnll yiey dale day
ledle slaie¥) wy Al Gl (e daall g9 <Big Data dadall Glibll (he ddjaall
Canaill DM clilee o doulil gloil el aagp dale dbeary uinl ddee b
o <Gasall ¢ cLink Analysis L)yl Jidas (Regression HlaaiY) «Classification
cpiaill e IS e alae¥) i duay (Deviation  Detection  <alaiy)
o call) b padiy Ly il Llee 8 Regression )l (Classification
79 Description of Patterns in the Data c.tilull blal Cavasill dilee
(")Decision Tree Ll o sl Chmatll ddee b Aol @lpl) el o

tlia)lsal) o8 aal e cchhall Bad el 4 deddiudl Gle))lsdd) (e 2l aags

Yot e alal) Can ) AapalST e pualill (5 paad eV 28U A 50 (g paT 5 cdll e addall ae ¢ azlil) T
Sl cilipals 3 BliiaY) an paa) Akl Q) aladind cdeal Al cGua camg 32 ool ae T
Jaala < latll A0S A Hlatll il jall Ay jeaall dlaall Goall g8 o Gadailly il ol Al 4 sl 5

299 (S e el - S aaall — 5 ) geatall

" Quinlan, J. R. C4.5: Programs for Machine Learning. Morgan Kaufmann Publishers,
1993.

Badr Hssina and et al, A comparative study of decision tree ID3 and C4.5,
International Journal of Advanced Computer Science and Applications, Special Issue
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on Advances in Vehicular Ad Hoc Networking and Applications.
www.ijacsa.thesai.org
" Guo, Ligia, Applying Data Mining Techniques in Property and Causality Insurance,
https://www.casact.org/pubs/forum/03wforum/03wf001.pdf.
™ Sharma, Seema and et al, Classification Through Machine Learning Technique: C4.5
C4.5 Algorithm based on Various Entropies, International Journal of Computer
Applications, Volume 82 — No 16, November 2013.
™ Quinlan, J. R. 1986. Induction of Decision Trees. Mach. Learn. 1, 1 (Mar. 1986), 81-106.
™ Max Bramer, Principles of Data Mining, 3rd edition, Springer, Nov 9, 2016.
Shannon, Claude E. (July—October 1948), "A Mathematical Theory of
Communication", Bell System Technical Journal, 27 (3): 379-423.
http://cm.belllabs.com/cm/ms/what/shannday/paper.html
1 Zengchang Qin, Yongchuan Tang, Uncertainty Modeling for Data Mining: A Label
Semantics Approach, Springer, 2014.
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*2 Lior Rokach and Oded Maimon, Data Mining with Decision Trees: Theory and

Applications, World Scientific Publishing, 2008.

** Chauhan, Harvinder, and Chauhan, Anu Implementation of decision tree algorithm
C4.5, International Journal of Scientific and Research Publications, Volume 3, Issue
10, October 2013.
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= —E. LGQE E— E.LGQE E = (.9999
, 2 1 2
Info Gain (LR2,X1) = 0.9707 — E[n) - E[U) - g[n.qggg)
= 0.5707

Best (iias Junil 58 by X3 el oS Info Gain LSl o o lee ey
dad il il 1 alla o X3 wadll dualy Laduy (LR2 alall Classifier
bl saal Leaf Nodes  lasay Cagu Logil slina 13 « jaall glus Entropy 2

tall JSAlL miage 9o LS

LR1 3

+Ret @

(+BeC) eC)
—Ret +Ret
(V) oo J<a

Al 2oyl s LA Bt
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:LR3 Allall el sl

X2 uaadl (1)
Entropy(LR3,RA) = (37,07)
3 3 0 0
=——1log, —— —.Log, —= 0
3 .923 3 923
Entropy(LR3,RT) = (07,27)
0 0 2 2
=——.Log, -———-.Log, - =0
2 0925 .2 '932
Info Gain (LR3,X2) = 0.9707 — E[n) - E[n)
= 0.9707
X1 uall (Y)
Entropy(LR3,Exp3) = (07,07)
0 0 0 0
=——.Llog,———.Log,—=10
5 9322 5 9922
Entropy(LR3,Exp1) = (17,17)
1 1 1 1
=——.Log, —— —.Log, — = 0.9999
5 ‘3.922 5 ‘3.922
Entropy(LR3,Exp2) = (2%,17)
2 2 1 1
=_E.LGEEE_E.LGSEE= 0.91829
2 3
Info Gain (LR3,X1) = 0.9707 —E[U.QQQQ} —E[u.gng)

= 0.0197
Best Classifier Ciias Juail 5¢8 by X2 el ¢S Info Gain LSl o La Laadl
Gls ENEropy das culS juad) 1 alls of il 3¢ dually Badby L LR3 dllall
ChBAl By (6S5 @llg « hall 5ya5l Leaf Nodes (lasay Cigu Legil slina 138 ¢ jouall
s ul J<all e dlgl
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() & o

Algilly BIEN Al pall say Dl B0
edgiall LlaaY) (ggind clue 0 dllia of Gl (KA (e ey
oA+ e Ji(LR) el S50 Aalal) cillny) ddaisa 8 Hludl) Jaee oIS 13 (V)
Dot o ST GsSe adgiall LYl Ll (geie
%A+ ozl (LR) el A58 dalall cillmsY) ddaina & 5)ledl) Jaee oIS 13 (Y)
Lalaay) ggiae G %) v o ST bl sale) calila) AdSs Ky PV Y e JBT )
Yot e B (sSus pdgiall Lluall
Ji ) %A e (LR) opeld A5 dalad) LSY) ddaina 3 Hludll Jaes (IS 13 (V)
sl ssine Gl %) v e gslad ol e JB el sale) culla) AalSs Sy PV Y e
Dot e ST (sSus pdgiall WL
Gslw 5 e ST (LR) el 3558 dalal) LSy dhine b ludll Jaa oIS 13 (£)
asiall LLaYL L) (ghiwe ol (paitie Sl e dldl Jase o %)Y
Dot e Ji OsSaus
Gsbw sl e ST (LR) el A5 dalal) LlSY) ddaina b Ll Jaes (IS 13 (0)
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sdadadatl) dayall LV

gl Jgaall jalaag clibad) V.Y

Bsdiall bl adly e Ly dalad) ULl e Jpeand) 5 a8 cdnelil) chyiall dually
e Al 558 DA cpalil) e 850 L jeadl digl) e aleall goindl clian) QLI
s galdll Suiall Al cdolaBdY) bl Wl LY Y/Y )T as Yo /1444
adaill Jaray @olaiB) gall Jars (pyiiall Lailly W ¢ gpanll (Sl clidl o Capual)
A P PN PR WL P CR D POU [ L0 P PVIL S PYOSI
. https://tradingeconomics.com/egypt/

rAlany) Juladl) ili V.Y

gall gl il sad el die bl e il WEKA zaliy e slae¥) &
o s Laas «C4.5 dy i ahatiuly (gl Cpall) Gw 3 LAY LlaaY) (s
Gald) ol 35, ) J48 ff Java 48 awi WEKA maliy 3 C4.5 4wyl of <AL
Aalal) Lol il slefind J8 Ala 4 V) Al palls 4 bl desy
Lasd Al ) panally oYy dalall Lalai@¥] sl slagind aan dwll) Al

oliie ga ST e slae ) s Cigw Gulaill z3sail) ndla (52 o ool cale diea
Clih e 28 JS e o o USS plgall (g o sl Chinaill 38y Galie (e
tsb LS o il

dabatl) il (e Laadlg rduball dae el o el maal)l Caiatl) dua (V)
il Cana & C4.5 daay e zlad A o ¢(cnr) Ay Jeaadl dacagall Slas!
el Cun VYA @il maia <G (LLaYL LlaaY) (g5 clajiall dalal
O b smaa IS Al dae Blad) e das g Alla V8 2ae i of cae Ui
Adlad) 28 e Jag Algdes Bas daw el Al sday ccWls £ Caiiad 8 cilid Lol
e ) el (3o 3 BLEVL BlaaY) (giuns 5l dilee 8z 35l

** Chauhan, Harvinder and Chauhan, Anu, Op. cit.
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@Al (V) (“5) Jeaalls g A LS Jalaall 238 4 Oi LaadL : Kappa Jelas (Y)
e 2ol Cun ¢ gl Bz dgaill Alad) A8 o oy Algike dus Liad a5 %TE.Y a
LOF ¢ 17) daleall 522

(7) 6o dsxad
el G 8 Sl Byl IS 5501 28 el
Fuas] | % | A dand) % Sawd) e | % Sl A
Kappa cMawll JSa ddiaal) IS ddiaal)
ey Yoo YA AR ¢ YV.A V¢

) Carial Aiyha ddghiadll oda maagi @ Confusion Matrix (gdill 4dgeas (Y)
LS (LluaY L Llaa¥) g il dall b)) cilial) of dabaadl cylall o lgasss

AUl JSAll mage 2

=== Cpgnifusion Matrix

L R e

(i T % T o T D
[T o T e

<-— clazzified as

[ = ]

&
b
c

— ol Llee 8 Luld CDlelee ol OVane £ Glaa 8 Agiadl) o2 o slae¥l
s sl A8 Ganlie mea Glia b lgle slae¥) ay = (v o) JSEIL miage sa LS
fod OV aadl) sdag ¢ pilie e g jalue IS8 elge Ll Bad coslud Gy Cavial)

2e e Hle s :True Positive (TP) masall cagall caanll e (\)
o Lo g (2l all) Clajiall Gl e A 48 i ) Sl
) it
e e jle s @ False Negative (FN) il Q) Canaill s (&)

c oAl il b L 2 ol i 88 ) o S D

V¢




A8 gl

Ayl S gond Aocalali Aot |

Ja¥t s at

g5l e Uadlly Caje :False Positive (FP) ;lalall caagal) Caiail) aae ()

O Bra 18 () a8 Y A SDad) 22 e e s (Type | Error gl
Al Lganiat g (L) uasall) sl il
g5l (e Wadlly Capens :True Negative (TN) mesaall calldl Cauaill sae (9)

O dae 48 D) am Y Al Sl e (e Ble 58y «Type || Error Sal
LAY liall ghia g (bl juiiall) cila i) i
redl an il Al e 38 ST ARL) 2l s
H(A) LS Js¥) (ggisall Lpilly

True Positive (TP)=4

False Negative (FN)=1

True Positive (TP)=2

False Negative (FN)=3

True Positive (TP)=8

False Negative (FN)=0

False Positive (FP)=1

True Negative (TN)=12

:(B) Llaadd SO (ssiall Ay
False Positive (FP)=O

True Negative (TN)=13

:(C) LlasdU Gl (gginall dpnally
False Positive (FP)=3

True Negative (TN)=7

Sae¥) 2 Al Caiaill 483 Galie o COlalas (g 230 Gles 2 ARl il e elisg
t AU Jgaally A gall dpdnail) whljall 3l b Lol
(2) p sl

Class TP Rate FP Rate Precision F-Measure ROC Area
A 0.80 0.077 0.800 0.800 0.862
B 0.40 0.000 1.000 0.571 0.538
Cc 1.00 0.300 0.727 0.842 0.719
sl Jaygiall 0.778 0.155 0.823 0.755 0.708
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Hlandl s e Hle s :True Positive Rate (TPR) muaall Caiaill dales (1)
ol LS el 138 il

TP
TP Rate = ————
TP + FN
4 4
TP Rate (4) = —— = — = 0.80
4+1 5
2 2
TP Rate (B) = —— =— = 0.40
243 5
8 8
TP Rate (C) = —— = — = 1.00
8+0 8

cciall dlesl Algiie dasi g YVVA Javsiall sl alall Jaed) iS5

i e e Ble s» :False Positive Rate (FPR) (Ll cauall dalas ()
sy Al gl 2y (i) juriall) Cilapid) il (g Aline 458 I an Y 3 cOlad
o LS aleadl 130 il

FP
FP Rate = ————
FP+TN L
FP Rate (A) = = —=0.076923 = 0.077
1+12 13
0 0
FP Rate (B) = =—=0
0+13 13
3 3
FP Rate (C) = —— = — = 0.30
3+7 10

gl doleal lgihag 5 dud A9 %AY.Y Jangiall ol alal) Jasdll (S
4 A DA (e sliall ) Jaleall 138 Clus 23 ¢ Precision 38x0) Jales ()

TP
Precision = ————
TP + fF
Precision (A) = —— = 0.80
4 -|;._ 1

Precision (B) = ,

= 100
0

a
Precision (C) = —— = 0.727
8+ 3

oyl Lleal GUialM Bas At a5 %YV A Lasgiall i alall Jarall 1S5
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dee A Aaadiuadl Aoy lall B Jla) wlie g8 @ F-Measure i ulie (9)

s Recall clexay) Jalas ob Wl (Recall 5 Precision e JS pailis (il
tob LS ) psalall (gaals el ol dalaal) 138 Glas 2y (TPR lguis
2TP
2TP+ FP +FN

F—Measure =

or
F— Measure = 2
1 1
Recall + Precision
F — Measure (4) = 1—21 =0.80
0.80 ' 0.80
F — Measure (B) = % = 0.5714
040 +1
F — Measure (C) = Lﬂ. = 0.8419
1+ 0737

Adaal Algiay B Ao Lad (a5 %V0.0 Luladl 13gl Lawgiall i alall Jaedll Sy
osl) Alalad litalal g i)

sl e FPR (i agupall sl dawd dalidl e a3 : ROC Area Jalas ()
Dinall Om abt dalaall 138 dad o gl e g bl sl e TPR 5 ¢ aiY)
Pa Ga gl ofy Chieaill 38 e dila v.0 Ga S 4nad calS LSy naall aalglls
Jolaall 13 Zed of L Jaadly ) Random Predication lsie 3u (ud z3sall
138 Ll Jpant) oy A ol 38y Lo oy Algihe das a9+ VoA JSS 2 3gall
cgradll el B (b BlEaY) Gligine Caialy dalally # 35l

Llaa¥) e sl C4.5 du)leal Wy dnaill chal sl mas (1) &) J<all
fl LS cgpanl i) (3ou 3 LLAYL

“® Fawcett, Tom (2004). "ROC Graphs: Notes and Practical Considerations for
Researchers", Pattern Recognition Letters. 27 (8): 882-891.
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/ <= 15 /\ > 15 \
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//\\
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/ \\
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A less than 0.45, B : 0.45-0.50, C: greater than

=== RBun information ===

0.50

J48 pruned tree

Scheme:
Belaticon:
Instances:

Attributes:

Test mode:

weka.classifiers.trees.J48

retention

15
13
xl
xe
x3
x4
xS
x6
x7
x5

x9

x10
x11
x1lz2

Y

10-fold cross-validation

9 <= 15

X9 > 15:

Mumber of Leaves

Size of the tree

xd <= 0.302489: b (4.0}

2 > 0.302469:

a (5.0)

c (9.0/1.0)

Time taken to build model:

YAY

0.04 seconds
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=== Summary =—=
Correctly Classified Instances 14 T7.7T7T78 %
Incorrectly Classified Instances 4 22.2222 %
Keppa statistic 0.6418
Mean absoclute error 0.180&
Root mean squared error 0.3901
Relative abksolute error 40,483 %
Root relative sgquared error 81.5085 %
Total Number of Instances g
=== Detailed Accuracy By Class ===
TF Rate FP Rate Preciasion Recall F-Measure MCC ROC Area FPRC Area Class
0.800 0,077 0.800 0.800  0.800 0.72 0.862 0,696 a
0.400  0.000  1.000 0.400  0.571 0.570  0.538 0.587 b
1.000  0.300  0.727 1.000  0.842 0.714  0.71% 0. 668 c
Weighted Awg. 0.778  0.155  0.823 0.778  0.755 0.676  0.708 0.647
=== Cpnfusicon Matrix ===
aboc <-— glassified as
4 01 | a=a=a
122 | b==5L
008 | c==c
x9

<=15 =15

x2/ \c(g.on 0)
/\

<= 0.302469 > 0.302469
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