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6.6 486 | 8.3 82.5 | 102 | 29.1 |2910778] 3628044 | 2076316 | 61.6 | 2019

Adlitg alae) ¢ o) e 48 ) g (i) pEB 4 aal) dingd) ¢ (5 i) Alaay) QUK ; juadl)

Gl £ 8 Gl L geud) LB AS i BLEIAY) Jana o 3 igall Aliiacal) &l piiial) 1(2) Joa

Jaza - sl
Jaza N Janall dals . .
. EWELS ) Jara . A Claaiall G JAa Jara
Aadled) . G abl | T dale) ) . .o "
. aly . ] ) ESlaadl) aaay Omadbcall | LBy | Blsiay
A L) Cmalil)
" Jhall X Xs X X4 X3 Xz X1 y
o Xs 7 5 ) gl
4.2 20.5 5.8 16.5 75 60.5 7257 3055 | 12268 25 12003
44 | 215 6 10.1 | 131 52.2 7299 3908 | 13164 | 26.7 | 2004
44 | 219 5.7 20.1 | 795 57 5788 1908 | 12517 | 12.8 | 2005
5 23.7 6.2 12 108 56.9 5824 4507 | 13861 29 2006
4.7 23.1 5.6 135 | 2395 | 28.2 8951 3578 | 38051 8 2007
9 27.6 5.4 39.8 | 406 28.8 7870 4584 | 41631 | 8.3 | 2008
4 21 7.4 36.9 | 107 26.1 7174 2918 | 50569 6 2009
4.1 21 8.3 -5.6 260 24.8 5564 1301 | 50983 | 3.4 | 2010
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2.7 | 18.4 7.7 68.7 | 154 24.9 5954 1276 62926 | 2.9 |2011
35 | 184 7.4 275 | 361 28.9 6078 2070 | 64152 | 3.9 |[2012
2.7 | 20.2 8.2 20.6 32 43.9 7701 4553 | 39705 | 11.6 | 2013
24 | 18.6 8.9 72 365 44.7 10629 4312 | 43642 | 12.4 | 2014
23 | 173 9.6 919 | 165 51.7 14974 6169 | 52936 | 18.8 | 2015
2.7 |16.9 8.2 49.5 47 47.3 12135 3130 | 56310 | 11.4 | 2016
29 | 144 9.2 126 | 279 49.4 14832 3153 | 54048 | 13.2 | 2017
3 151 9.8 11.5 | 306 53.1 13237 4259 | 55360 | 18.1 | 2018
3.7 | 165 | 10.2 52.4 | 902 60.1 24598 8688 | 66570 | 26.4 | 2019

Adlida alae) ¢ cpaldl) o A48 1) 5 il B & ) dipgd) ¢ (5 glad) laa) GlaSl) ;)
A jally ddlatial) ilisl) (2) (gala
Gl £ R Cpalill uaa 45,4 -

gl AGAY adgall Wy Jlgal) allea i (1)J g2
Parameter Estimates

Parameter Estimates Predicted

Predicted Output

Hidden | Output Hidden Layer 1 Layer

Layer 1 Layer Predictor H(1:1) | H(1:2) | H(1:3) y

Predictor H(1:1) y Input  (Bias) 159 .037| -.319
Input  (Bias) -.088 Layer x1 -160| -528| .457
Layer 2 694 X2 -573| .007( .003
x4 331 X3 .163 .085| -.454
X6 .325 x4 -.430 .045] -.387
x8 .384 X5 .255| -.355| -.418
x9 -.003 X6 -271( -.048 .363
Hidden (Bias) .168 X7 215| -.093| .166
iayer H(1:1) 1.947 x8 -400| .110| .108
X9 .078| -.177 .189

(G gz dsalll) Hidden (Bias) 247

Layerl H(1:1) -1.405

H(1:2) -281

H(1:3) .340

(I zdsaill)
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(Al £ 8 g gual) LB AS i -
dpuand) S adgall By Jlgal) allee ks (2)Jsen

Parameter Estimates

Parameter Estimates Predicted

Predicted Hidden Layer | Output

Hidden Layer | Output 1 Layer

1 Layer Predictor H(1:1)| H(1:2) y
Predictor H1:1) [H@:2)| v Input  (Bias) | -.633| -.472
Input  (Bias) | -.632| .338 Layer  x1 -754| 216
Layer  x1 -789| -.152 X2 560( .414
X2 987 -.375 X3 341 332
x8 -.394( -.012 x4 528 -.411
Hidden (Bias) 354 X5 -515| -.457
Layer 1 H(1:1) 1.589 X6 -124| -.456
H(1:2) 218 X7 1451 .037
(A g 35ail) X8 -197| -.155
X9 .324( -.060

Hidden (Bias) .265

Layer1 H(1:1) 1.430

H(1:2) -.051

(JsY) g isall))
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Abstract:

Forecasting the retention rate is one of the main techniques used by
insurance companies in planning underwriting and investment policies and
in setting a reinsurance program. This is because the responsibility of the
company is determined in accordance with the retention rate. This study
aims to find a quantitative model able to forecast the retention rate, taking
into consideration all factors that can affect on such a rate. For this purpose,
the study makes a comparison between a Neural Network Model (using all
independent variables that can affect on the retention rate) and a Neural
Network Model (using the best variables generated by the Multiple
Regression Model). The comparison depends on several measurement
criteria, including Theil's Inequality Coefficient, Mean Absolute Error
(MAE), Mean Square Error (MSE), Root Mean Square Error (RMSE), and
Mean Absolute Percentage Error (MAPE). The models have been applied
(from 2002/2003 to 2018/2019) to two insurance companies: Misr Insurance
(representing the public sector), Suez Canal Insurance Company
(representing the private sector),with the application to the fire branch. The
study has concluded that the Neural Network Model (using all independent
variables that can affect on the retention rate) is more accurate and efficient
in forecasting the retention rate according to the measurement criteria.

Key words: Retention rate - Reinsurance - Neural Network - Measurement

criteria
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