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Aoyl s cpalil) Ay i 2aameall 8y lued) of )l QLo (8 ety
i) olyadd! -2
oo S Jaiidd « iglanll opaelild s3gmadl Boadls Aloball opsalal) il ad Aally U ol 501y SIS Joiis
{(Rady,2014) Wl dpall 3 addslas Jiaxs gl (The local polynomial regression ) (1,51
Y=m (x)=e(X'WX)' X" WY
. T« .
B gll dxia (2 e, Layally
e,"=[100..0]

2ol sl dzie 2 (y)

- (Casella,2006) bi,SIM dls (e dead il 4plaall ddga all 2 (W) -
2l usiall 5y0all dagall 2 (V)

sl oyl Rgiine 2 (X)

sl olysrdl dudl adgall a(X) -
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:(Rady,2014) k (u) 5, /> <lass -

ik Lo Jloadl (1o Layie (e L, SOV ANS S
(K (u) $0) ya00 Soludsl o ST Aaid -1
fK Ydu=1) a9 Golun Lasls J5,SIM adls e Jol&II -2
K(-u) =K (u) iles Iy -3
ST s g 195 I (Zidan,2014):

Kernels used in smoothing

Kernel K(U) 2]l 2apal
Uniform %I(|u|ﬁl)
Triangle (1=|ue])7 (| <1)
Epanechnikov %1(; —u’)I (|2u| <1)
Quartic E(1—uz) I(p]<1
Gaussian ﬁexp(—zuzj
Triweight %(1—#)31 (ju|<1)
Cosinus gcos(gujl (ju]<1)

¥ 5,1 s JSA o e Tummieall L) cuaas T il J5,S01 0100 A1 Baall e sleze¥l wis g
{(Kim,2009) 4Ll maludl 3 555

1 1
K@)= exp| ——u’
27 ( 2 )
o3l s exp (L5, als (2 =K(u ). 2 = k,.m Tl

Lox,—x X, =X,
I x,—x X, ,—X
27X e 02— X
X = , J=L2,.,.N
Loxy, —x e X, =X,

Adgamll youe R X
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2019 (41y255) sais2 - 28 39 0«8yl oM 2 yall Azel

1

A = X=X o

1y

X=X, X — X e X

1 1

n My

p T pn )7

A =x -x.
Py pt yZi

]33 s Jarad ) e a3 (15 @l sicadl sie J1 (1) o () Alizadl il se (p) o

RS @Lﬂl

W, =k %\/(

A2 4.+ A

lyj Dij )

Sl hall dagamall oy (W) -
Bandwidth (s,all Gl delaa 2 (h) -

:M/Qyiﬂ/&mﬂ-%f

DN P PO TFE M (RENJOPE (PRRTEL (JUFEIN| R AT FIF ISR P - AN

(13) o8, Jgu>
Correlations
x6 x4 X5 x3 x2 x1 y
x6  Pearson Correlation 1 -.308- .069 -.609- 627 -.623- -.434-
Sig. (2-tailed) 420 .861 .082 .071 .073 243
N 9 9 9 9 9 9 9
x4  Pearson Correlation -.308- 1 -.581- 27 -.481- 773" 123
Sig. (2-tailed) 420 101 744 .190 .015 .753
N 9 9 9 9 9 9 9
x5  Pearson Correlation .069 -.581- 1 125 .028 -.519- -147-
Sig. (2-tailed) .861 101 .748 .943 152 .707
N 9 9 9 9 9 9 9
x3  Pearson Correlation -.609- 27 125 1 -.480- .246 790"
Sig. (2-tailed) .082 744 .748 191 523 .011
N 9 9 9 9 9 9 9
x2  Pearson Correlation 627 -.481- .028 -.480- 1 -.356- -.607-
Sig. (2-tailed) .071 190 .943 191 .347 .083
N 9 9 9 9 9 9 9
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Correlations

x6 x4 X5 x3 X2 x1 y
x1  Pearson Correlation -.623- 773 -.519- .246 -.356- 1 .036
Sig. (2-tailed) .073 .015 152 523 347 927
N 9 9 9 9 9 9 9
y Pearson Correlation -.434- 123 -147- 790" -.607- .036 1
Sig. (2-tailed) 243 .753 .707 .011 .083 927
N 9 9 9 9 9 9 9

* Correlation is significant at the 0.05 level (2-tailed).

spss goliyd ilasyl milidl e 13lazel oLl slae) o 1 yall
e Lo @sladl Jgamdl e 1asdlss

Byuall auie g9 panall (o yall Jdi 10 Aland) el piil) aazg ol il o Budas A8Me w3y -1
b Jl e gl Jl Les Lo ldag 8y ruaddl ool pdill aemg anldl il (pp 48Mall JSCé e e
Aloel) sguell 8,38 A1 alusialy elaadl s

1330.05 (o ST 29 0.347 cialy dplaydledd! A8ty Lolaio Juas (o A8Mall dolsdl p-value aid -2
Aslas) ¥ iae e 33 A lag e A8UAT 8oLy oL LA aall (0,8 (Luas

0.05 (o ST 509 0.42 sy 3)luiedl Jorag luS¥ (8 sall L o 48Nl Lol p-value oy -3
(%33 :%33-) (e 79105 i) Al szl e LS 3 i) A oL BLEY auall (,8 L 10
Syl c¥ias (e 35

:‘.,zqa-’/",.“ml‘.dl i olaa ] ylumid] olghas
oo @8l T Mathcad ol of 2asdls po (A Ldgasall) Busly Adgime § lyrill ez an9 -1
el b o palad! g aall g A 08y 390alld (i J| jiio (o 08,5 Baesl o ‘zgi  yigall
48.46 0.182 0.71 16.1 153.48 0.808 86
66.5 0.171 0.829 17.5 177.16 0.829 247.3
30.42 0.216 0.619 22.5 141.36 0.784 681
56.08 0.219 0.591 31 312.75 0.781 413
A =|48.14 0.238 0.74 37.6 67.747 0.762 1226.2
28.12 0.181 0.715 41.2 69.239 0.819 1273.9
15.52 0.315 0.73 38.78 79.278 0.847 497
19.56 0.118 0.814 38.57 87.082 0.882 1109.2
15.12 0.112 0.941 33.73 99.862 0.888 720.2

100 e esladly clily G el il Zawds (1000 e aobadl sgandl ol sl yaaill dand -2

n:=9
i:=0.n-1
(n) clayall suat quaSdl il Cislas gslug (band width) h Gl (oye Clus -3

=51

h=0.481
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2019 (0y25>) suisn - 25 <39 e 8,5 2 pall Al

tgwbeall aedall a 5ot ALK Aty ol Il J5,ST) Uslas s -4
1 1,
K(u)= exp| ——u
N2 2
k(2) = 0.054
Z?M;)Jaj Ldgdimno A9 dadaill JJ)S.” EEP- D0 olus> -5
0.399 0 0 0 0 0 0 0 0
0 0319 0 0 0 0 0 0 0
0 0 0.349 0 0 0 0 0 0
0 0 0 15<10° 0 0 0 0 0
£1(X10,X20,X30,X40,X50.X60) =| 0 0 0 0 003 0 0 0 0
0 0 0 0 0 0069 0 0 0
0 0 0 0 0 0 0082 0 0
0 0 0 0 0 0 0 011 0
0 0 0 0 0 0 0 0 0.137
1k LS 7,66, 5, 4, 3. 2000 S Gl - 390 3505 ae Adnael | ol jial| L8584m0 pns -6
£2(x1):= X1 - x1 sgaall lia jolic (o paie Sy laldl &
f4(x3):=X3-x3 | ey ol
f3(x2):=X2-x2 |
f5(x4):= X4 - x4
f6(x5):= X5 - x5 :
§7(x6):= X6- x6 1
p.;:’l P=]1
f8(x1, x2, x3, x4, x5, x6):= augment (P, f2(x1), 1
f3(x2), f4(x3), f5(x4), f6(x5), f7(x6)) 1
1
1
C).'LE_U GS}A.L“ ZLZA)J -7
1 0 0 0 0 0 0
1 0.021 0.237 0.014 0.119 -0.011 0.18
1 -0.024 —0.121 0.064 -0.091 0.034 -0.18
1 -0.027 1.593 0.149 -0.119 0.037 0.076
£8(X 19, X20, X30, X4, X50,X60) = | 1 —0.046 —0.857 0215 0.03  0.056 -3.2x10 >
1 0.011 —0.842 0.251 5x 1073 —1x 1073 -0.203
1 0.039 -0.742 0.227 0.02 0.133 -0.329
1 0.074 -0.664 0.225 0.104 —0.064 -0.289
1 0.08 -0.536 0.176 0.231 -0.07 -0.333
10 (x1, x2, x3, x4, x5, x6) :=f9(x1, x2, x3, x4, x5, x6)0 .

205




0.146
~7.609
0.634
P9(X10,X20, X30, X40,X50,X60) =| 7.028
-0.23
-4.037
—0.255
: ,2 1 N o -
1:=Y HE)CE;:O xzooi;(ex;l) ;u;}m S 110y il siallslny) 8
e1,:= Y- F10(X1, X2, X3, X4, X5, X6) f10(X1,, X2, X3 X4 X5 X6 )=0.146
—0.06 F10(X1i, X2i, X3i, X4i, X5i, X6)
0.052 o140
0.025 0.195
—4.961x 10 ° 0.636
0.413
el = 0.023 1903
~0.057 133
—6.177x 107 0498
1.059
0.05 0.735
{(MSE) slas¥l puye asgin ol <10 0.247
8
Z (eli)z 0.681
e 10 0.413
= a0 Y =|1.226
MSE= 1.493 x 10° 1.274
8 el 0.497
Z Y 1.109
MRE = L 100 0.72
n
MRE=11.925
f10(0.5,X2,, X3 X4 ,0.5,X6 ) = 1.2748
f10(X1,X2,,0.15,X4 X5 X6 ) = 0.068

‘; el gl 8,38 Ul ‘A‘..\."L'Lwl.g C)J.E_U go_\a.am\)‘.\m“ﬁl Z 39 Gt &"LL 2% ‘JLI_” Jeazxllg
:L_,_z@_n o_.A'.A;L'i.” Ay b

(14) 03y Jgi>
=l el domsy il 7 yiall 7 3 gl Ao il gualidd|
MAE |e| sl 2ala Ll dayall MSE Wil 350 (e) Lozl y dlaall dagall 7 8,0l deiall
0.06 0.0036 -0.06 0.086 0.146
0.0523 0.00274 0.0523 0.2473 0.195
0.025 0.00063 0.025 0.681 0.656
0 0 0 0.413 0.413
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2019 (03ly252) sais2 - 25 39 o <5yl oM 2 pall Alel

MAE |e| Wasel) 2allall 2aall MSE Uaell 250 () sl yadaall acyall 7 8yl ol
0.0232 0.00054 0.0232 1.2262 1.203
0.0561 0.00315 -0.0561 1.2739 1.33
0.001 1E-06 -0.001 0.497 0.498
0.0502 0.00252 0.0502 1.1092 1.059
0.0148 0.00022 -0.0148 0.7202 0.735

.Math cad L.,s\.;a;ﬂ'l @L;ﬁ.ﬂ ‘:..\_&_‘Lw‘ Dduall
dallall 2aall lasigia 09 <0.00148 Layall il (MSE) Unsedl aye Lawgin o0 @slaadl Jgad! e LasDlig

(LS e ol dmipds e 7yidl] zigaid] Goddas - Lild

(15) oy Jou
SLES e el o piid a7 3 g0l Ao L gl
MAE |e| Uasel) 2alla L) 2o all MSE Uazel a5 (e) Las! y &ulaall doyall G 8yuall 2esall
0.0005 2.5E-07 -0.0005 0.4765 0.477
0.0016 2.6E-06 -0.0016 0.6184 0.62
0.0248 0.00062 0.0248 0.8498 0.825
0.0007 4.9E-07 0.0007 0.6847 0.684
0.0004 1.6E-07 -0.0004 1.0376 1.038
0.0009 8.1E-07 0.0009 0.8759 0.875
0.001 1E-06 -0.001 0.559 0.56
0.0003 9E-08 0.0003 0.6633 0.663
0.0016 2.6E-06 0.0016 0.9466 0.945

.Math cad @La_';z(l Ea\.;).dl ‘a|.\.’>_ul Dduall
Lallall Aagall basugia (319 0.000069 Layall alyy (MSE) Uasddl aye Jasgio of @slaad! Jguedl he LasDlig
CJ—'LE-U ES}.«.L” bag> e Joo b ‘).A.AJl (0 i By dad P9 0.003533 (MAE) ezl

i) el Amyds e zAEL] 25 gl Geedai - (IS

(16) o3, Joi
&3zl onalidl A il 7 AGL 7 3 gaidly dyo Lt sl
MAE |e| Uasel) 2allall 2o all MSE Uazel) a1y (e) Wazt! yadaalldesll 5,06l aesl

0.0017 2.9E-06 0.0017 0.03134 0.029639
0.000119 1.4E-08 0.00012 0.0687 0.068581
0.002256 5.1E-06 0.00226 0.10195 0.099692
0.002735 7.5E-06 0.00274 0.12025 0.117515
0.000236 5.6E-08 0.00024 0.11026 0.110023
0.000228 5.2E-08 0.0002- 0.06788 0.068108
0.002173 4.7E-06 0.00217 0.12326 0.121089
0.001678 2.8E-06 0.00168 0.13848 0.1368
0.002981 8.9E-06 0.00298 0.9942 0.096441

Math cad Jlas¥! meliydl alasiul yuall

dallall degall bawsie 09 <0.0000036 Lagall iy (MSE) sl ayye Iasugin o 3slaadl Jgazll (e LasDlg
Z3sadl Baga (e Sy Las ¢ yiiall (o o3y285 8 o dayd (£90.0015673 il (MAE) Ll
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(Ol ol dmops e il 7 3paihl Geadai - Lyl

(17) o3y Jou
Oyl ¢psals doms i 7yl 7 3 gaidly Aol liad!

MAE |e| Uasel) 2allall 2o all MSE Uaze!) a1y (e) Laz! yadaall aaall 575,08l el
0.027753 0.00077 -0.0278 0.00357 0.031323
0.064991 0.00422 -0.065 0.0036 0.06859
0.099489 0.0099 -0.0995 0.00159 0.101083
0.114556 0.01312 -0.1146 0.00494 0.1195

0.1088948 0.01186 -0.1089 0.00098 0.109873
0.062998 0.00397 -0.063 0.00433 0.067323
0.122152 0.01492 -0.1222 0.00015 0.122306
0.136457 0.01862 -0.1365 0.00184 0.138293
0.095869 0.00919 -0.0959 0.00341 0.099282

.Math cad @L&YI @L;).f.ﬂ ek\.’zul Dduall
Aallall dagall Lasigia ()19 <0.00962 dayall iy (MSE) Unsddl aye Jasogin ¢of @slaadl Jgazd! e LasDlig
Z3saill Baga e Joby Les yisall (rs (iET 8 mine dad (29 .0.0925733 Layall 4l (MAE) Uazell

@&J’quﬁ'@)ﬁ&ccﬂﬁfcaw/w-&mb

(18) o3, Jou>
Bt aals LENSAF S EINF KPOCL PR ERE k)

MAE |e| Uasel) 2alla L) 2o all MSE Uazell 250 (e) Lz y ddasll dayall V 8yl 2ol
0.00031785 1E-07 0.00032 9.5E-05 2.23E-04-
0.00099081 9.8E-07 0.00099 9E-07- 9.92E-04-
0.00029526 8.7E-08 0.0003 0.00233 2.03E-03
0.00020714 4.3E-08 0.00021 0.00078 5.75E-04
0.00062533 3.9E-07 0.00063 0.0045- 5.13E-03-
0.00068141 4.6E-07 0.00068 0.00425 3.57E-03

0.000333 1.1E-07 0.00033 0.0057 5.37E-03
0.00056063 3.1E-07 0.00056 0.00619 5.63E-03
0.00024564 6E-08 0.00025 0.00748 7.23E-03

Math cad Glas¥l melidl aluasiul uall
Legall Lwsio of9 <0.00000028 Layall gLy (MSE) Unsedl asye Jasssio oof @oladl Jouzd! e Lasdlig
ARl 7350l B3g2 e Mds ay 1dag <0.000473 (o (MAE) asel] 25l
gk o L) Ay ds e 7yidl] 7 3gaid] Geddas - Lo lu
(19) o3, Jou>
‘éw..\.i.(,.” &ytﬁ‘ 31.7_.9.&.' C)J'.E-U E.Sj.c.i."a, Lol @‘»L‘Uﬂ
MAE |e| Uazell dalall dauall  MSE Unidl aye (e) Uzt yadaalldedll  §5,0at deall

0.003368 1.1E-05 0.00337 0.03708 0.033713
0.001918 3.7E-06 0.00192 0.06349 0.061574
0.004329 1.9E-05 0.00433 0.04427 0.039943
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2019 (41y255) sais2 - 28 39 0«8yl oM 2 yall Azel

MAE |e| Uazell 4alall 2aiall  MSE Uadl aaye (e) Uzt yadaalldedll 9 5,0at deall

0.002379 5.7E-06 0.00238 0.09428 0.091897
0.003644 1.3E-05 0.00364 0.09529 0.091648
0.000837 7E-07 0.00084 0.08567 0.084832
0.001959 3.8E-06 0.00196 0.09064 0.088683
0.003269 1.1E-05 0.00327 0.12135 0.118077
0.004318 1.9E-05 0.00432 0.13781 0.133492

Math cad Jlas¥! mebiydl aluseiwd uall
ik Unseld dallall 20al) basgiag <0.0000096 ale Unzell aoye Iassio ol @il Jgazell e Lasdl
Z3saill 8352 e Sy day yaall (o Ly 2l gl g yiimg (0.0028912

i) ol Ay e 7l g5 gaid] Gudai - Laglas

(20) o3, Joua
G0y (ol Aoy dd 753l 2 3 gl a Ll ilad|
MAE |e| szl 2ala Ll dayall MSE Wl o350 (e) Wzt y dglaall Aagall G 8,uall deiall
0.004292 1.8E-05 0.00429 0.03981 0.035521
0.006155 3.8E-05 0.00616 0.04356 0.037405
0.004097 1.7E-05 0.0041 0.04498 0.040882
0.00616 3.8E-05 0.00616 0.05085 0.044686
0.005113 2.6E-05 0.00511 0.04449 0.039377
0.006092 3.7E-05 0.00609 0.06428 0.058183
0.004921 2.4E-05 0.00492 0.06499 0.060072
0.001891 3.6E-06 0.00189 0.07538 0.073487
0.003861 1.5E-05 0.00386 0.11618 0.112317

dachtaM ilas¥! maliydl alaseiwl yuall
Uaseld 2allall 2agal) Jasging <0.000024 aly i) Uasell aye dayd @z yiio Bsluad| Joundl (e Lasdly
Z35aidl B3g2 (e Ml day 4Ll 0iall x> a9 (0.00473 4,

o lsd] ol dmipds e pyiil] g 3gaid] uidni -Liols

(21) o8, Joua
&al g ol LESYA QJ.E.U ES’-&J—“—) Lol gl
MAE |e| Waseld 2alaLll doyall MSE Wil 350 (e) Lozl yadaallaesl 95,05l deall
0.003632 1.3E-05 0.00363 0.0363 0.032668
0.000685 4.7E-07 0.00069 0.0318 0.031115
0.00418651 1.8E-05 0.00419 -0.0002 -4.39E-03
0.002624 6.9E-06 0.00262 0.0725 0.069876
0.002177 4.7E-06 0.00218 0.1018 0.099623
0.004751 2.3E-05 0.00475 0.1763 0.171549
0.002784 7.8E-06 0.00278 0.1408 0.138016
0.002401 5.8E-06 0.0024 0.1743 0.171899
0.004247 1.8E-05 0.00425 0.1963 0.192053

Mat cad Jilas¥l meliydl alusiul :yuall
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Lallall 2oyl lasgio ol <0.000011 Lagaldl il (MSE) Unsedl aaye Jassiio o 3slaad| Joull e Lasdy
il 7 3gaidl Baga e Juds Aaslad! @uall @ yiuog « 0.003054 2 (MAE) Uasll

Sl gy gl
:@Lﬁ.ﬂ-f@f
ozl alusiuly cldg cdalisell oelddl @8l 3yl of 7o) Slo (olidd oS z3gad ) Ll biogs -1
((The local polynomial regression) &l sgusll 8,58 Alls 2as,kay alaodU]
:0.00148 Unsell aye Jacugin dagd il Com « rsall (runlill Ay 4 7 ysall oS0l Z3gidl dlels -2
liag Aallall 2eall bawgiag Unsdl anye asogio Aayd (alasily 0.0314 oy dallall 2aall b wsiag
bl zdgadl Bag e Juds
:0.000069 Uazell a3 18 Lossgie daud il o LS e cpinlid) Ay id 75380 eSO 2 30l G903
:0.003533 aly dallall Aauall bassgiag
:0.0000036 iy Unzell oyl Alasogio dasdy Gymadl (paldd] Byt 3 7yl oST) z 390l 3o 68 -4
0.0015673 iy dallall daall basigiag
:0.00962 Unzell asps Lot dasd codly s ol psdall (ls &y id 7505l STl z3g0idl g9 -5
0.0925 3L dalll 2ol basging
.0.00000028 sy Uazedl aoyl Ao sogio daidy 3Ll (el &y id 7yaall oSOl Z3g0idl 3:L4S -6
0.000473 3Ly dallall deall bawsiass
:0.0000096 Uasell a1y0 baswgio Aagd il o o guoti]) el dmsy i 7 yaall oSOl Z3gaill ulels -7
0.00289 gl 2allall 2agall asging
Loiisia9 :0.000024 ciady Uasedl a,l Alasgin Zasdy 33yt (uals a3 708l eSOl 2 3g0ill BelaST -8
0.00473 gl aalhll dayall
:0.0000711 Unzell ayo Josugin dagd corly Cuem e nlgmd) (pals ey i 7518l oS0 Z390ill (G9u> -9
cAallall degall dawgie daydy el auye Losigia dayd (olasily (0.03054 als dallall Aagall Lasigiag
bl z3geidl B39 (e Juds ldag
Aeudg bylusdl Juas (o AMatl Lgins Sy A lad | A8lallg Llawsd| Juas (o A8Mall Lgias  -10
R EI Y JUEEI]
Lally LU ol a5l 10U lise (3 Jadin LS Bdiga (rpalid) ¢ Uad 85lucs of zoy Sl pdihe Jiay -1
Lol 3. S Juas < cruolidl Bole] c¥gae Juan o8ylucd] Juas Aulay i) 28Uallg  Lslaws] Juas)
(o luSY 8l A
Ay gyomdly LSy Gruall §958 (rals mlidd Aielel) Ladleald all 3y0¥) e Laamdl 12
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ABSTRACT

This research addresses the identification of technical and financial indicators that affect the insurance
motion net or failure for every cooperative insurance section inside the Kingdom of Saudi Arabia. These

factors have been identified in six independent variables.

A quantative model is being used in this study based on the non-parametric regression. This study
aims atimproving the efficiency of technical operations at the Saudi Market for cooperative insurance in or-
der to push up the insurance market inside the Kingdom and especially within the rapid growth rate, which
has been accomplished by the insurance sector inside the Kingdom. This is added to the socio-economic
role that the insurance sector plays. Yet, a serious insufficiency has been observed within the technical op-
erations for most of the insurance sections inside the Kingdom represented in a direct proportion between

loss rates and retention.

In addition to that, there is a low excess in the insurance motion for most of the insurance sections
and a failure made by certain branches at the insurance motion nucleus. This study also shows the impor-
tance of using and activating recent quantative mathematical methods for improving the efficiency of the
insurance technical and operations efficiency in general and the special technical operations for insurance

restoration. This would represent the very direct reflections on the nucleus of the insurance sector.

The study aims to propose a quantitative model to predict the quality of the technical operations of the
insurance sector by using the non-parametric regression, As well as the mechanism of the proposed model,
represented in the face of rapid changes in the market, and the internal and external competition, which
works to reduce errors contrast, The proposed model classifies insurance sectors and companies according

to the quality of insurance and re-insurance activity.

Key-words: Retention Rate, Financial and Technical Indicators, Non-Parametric Regression, The Local

Polynomial Regression.
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