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The use of the two -stage least squares method and the Bayes experimental

model in predicting the solvency margin of property insurers
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The Solvency of the insurance company is affected by many factors, including the
degree of seriousness of the subscribed transactions, the methods of pricing and calculating
reserves, as well as the efforts of those in charge of production management. In general, the
company is not insolvent if the premiums collected exceed the claims and expenses paid by
the company. The study aims to provide quantitative methods to judge the solvency of
insurance companies, which rely on the method of two—stage least squares as well as the
Bayes experimental approach and compare them to find the best model in judging the
solvency of insurance companies operating in the field. These methods are characterized by
accuracy and objectivity, in order to predict the percentage of net premiums written on
shareholders' equity. The study has determined the strength and durability of the solvency of
the companies under study by measuring the margin of solvency. The study also concluded
that , and that the Bayes experimental model is better than the two-stage square method. It
also proved that there is a large untapped capacity in the Egyptian insurance market through

the 2019 Bayes pilot assessment of the four insurance companies under study.

Key words: The Solvency & the method of two-stage least squares & the Bayes

experimental approach& underwriting risks.
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Dependent Variable: Y

Method: Two-Stage Least Squares

Date: 05/15/19 Time:07:10

Sample: 2004 2018

Included observations: 15

Instrument specification: X9 X8 X7 X6 X5 X4 X3 X2 X13 X11 X10 X1
Constant added to instrument list

Variable Coefficient Std. Error t-Statistic Prob.

X12 0.243054 0.093712 2.593627 0.0223

C 1.091643 0.301403 3.621869 0.0031

R-squared 0.896376 Mean dependent var 1.844753

Adjusted R-squared 0.846097 S.D.dependentvar 0.373019

S.E. of regression 0.312959 Sum squared resid 1.273265

F-statistic 6.726902 Durbin-Watson stat 0.551286

Prob(F-statistic) 0.022274 Second-Stage SSR 1.289151

J-statistic 12.95440 Instrumentrank 13
Prob(J-statistic) 0.296316
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ERR FIT Y Ldadl) il
-0.19402 1.51715 1.32313 2004
-0.25018 1.52143 1.271249 2005
-0.36859 1.62719 1.2586 2006
-0.22123 1.68351 1.462285 2007
-0.4219 1.97461 1.552707 2008
-0.2793 2.13823 1.858928 2009
-0.15193 2.06747 1.915541 2010
0.0552 2.01988 2.075081 2011
-0.04266 2.18094 2.138276 2012
0.39113 1.94851 2.339647 2013
0.19394 1.96582 2.159766 2014
0.22896 1.86697 2.095936 2015
0.58204 1.6435 2.225541 2016
0.17607 1.70154 1.877611 2017
0.30245 1.81455 2.117 2018

220



i Il Lhena 8 cUad¥) o o 2a5 (2) o) dsas I kil Glaaly

Gl Aa I 56l b (e 13y Al adll e ST gpakall 4l o

2012 ale aa 2004 ale e A0 L) oDl iale (uld DA e oelall

Bl e camg sas e aa8 gl 2018 ale s 2013 bl e Bl lae Lo
REICREN I WP TR

Cmalill (usigal) 4,45 (2)
& omalill Gurigall 3550 Eviwes9 Flas) malipll clblall Jad Pla e
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Dependent Variable: Y
Method: Two-Stage Least Squares
Date: 05/15/19 Time: 06:54
Sample: 2004 2018
Included observations: 15
Instrument specification: X9 X8 X7 X6 X5 X4 X3 X2 X13 X11 X10 X1
Constant added to instrument list

Variable Coefficient Std. Error t-Statistic Prob.

X12 0.292468 0.103781 2.818128 0.0145

C 0.952809 0.283317 3.363043 0.0051

R-squared 0.884932 Mean dependent var 1.735857

Adjusted R-squared 0.837619 S.D.dependentvar 0.263327

S.E. of regression 0.214314 Sum squared resid 0.597094

F-statistic 7.941843 Durbin-Watson stat 0.891986

Prob(F-statistic) 0.014517 Second-Stage SSR 0.606007

J-statistic 12.77286 Instrument rank 13
Prob(J-statistic) 0.308430
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-0.07385 | 1.65792 | 1.584074 | 2008
0.19106 1.82269 | 2.013753 | 2009
0.03497 1.80546 | 1.840431 | 2010
-0.0239 1.73991 | 1.716007 | 2011
0.03619 1.73208 | 1.768267 | 2012
0.0974 1.87648 | 1.973878 | 2013
0.3969 1.61686 | 2.013753 | 2014
0.11307 1.70905 | 1.822119 | 2015
0.26979 1.66501 | 1.934792 | 2016
0.12799 1.88576 | 2.013753 | 2017
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Dependent Variable: Y

Method: Two-Stage Least Squares

Date: 05/15/19 Time:07:23

Sample: 2004 2018

Included observations: 15

Instrument specification: X9 X8 X7 X6 X5 X4 X3 X2 X13 X11 X10 X1
Constant added to instrument list

Variable Coefficient Std. Error t-Statistic Prob.

X12 0.152321 0.049115 3.101314 0.0084

C 2.129164 1.449250 1.469149 0.1656

R-squared 0.940854 Mean dependent var 5.272202

Adjusted R-squared 0.894766 S.D.dependentvar 4.994989

S.E. of regression 4.012299 Sum squared resid 209.2810

F-statistic 9.618151 Durbin-Watson stat 1.862782

Prob(F-statistic) 0.008425 Second-Stage SSR 194.4605

J-statistic 7.948380 Instrumentrank 13
Prob(J-statistic) 0.717920
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(oAl ddlssie dalse M ann (AUl
JuiaY) dad oy 9.618151 (gl (F-Statistic) Ligenall Ailasyl dedll .4
¢ (0.05) dusina) (gsinn e JH a5 <0.008425 (g5ls Prob(Statistic) il
- e z3saill O Siny 12ay
¢ 4.99 (glma Cihatl 5272 i) (@il e LLEY) e dugie .5
(2SLS) dapyhal Hlaai¥) Cilasye gsane of LS ¢ 209.2810 sUadY) Cilasye & sanag
On S LUV dsag pe e Laa 1.86 Gsadily on)la A Gy ¢ 194.46 (&
&5l
58 A<, il e Lludy) bl )0aally doledl) Clld) mass (6) ) Jsan b ek
(2018-2004) 8l P& cpualill oo gl
(6) o5 Js>>
bl Gurgadl 318 AS5a0 (ildl) e LLudY) ileal 5sally daledl) ULl

sha) | skl adll | Adedl) adl) | lsiad)

ERR FIT Y
-0.36204 | 3.10764 | 2.745601 | 2004
-0.64803 | 3.10764 | 2.459603 | 2005
-0.7529 | 3.06927 | 2.316367 | 2006
-0.90115 | 3.33628 2.43513 | 2007
-1.00877 | 3.34842 | 2.339647 | 2008
-1.3383 | 4.13937 | 2.801066 | 2009
-2.19875 | 5.97979 | 3.781043 | 2010
-0.68106 | 4.73626 4.0552 | 2011
-0.35902 | 3.67914 | 3.320117 | 2012
-0.75836 | 3.47665 | 2.718282 | 2013
-0.26068 | 3.92997 | 3.669297 | 2014
0.3686 | 4.58443 | 4.953032 | 2015
13.51572 | 6.97557 | 20.49129 | 2016
-0.72472 | 10.6989 | 9.974182 | 2017
-3.89053 | 14.91371 | 11.02318 | 2018
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& Opalill Guigedl 88 AS5A1 Eviwes9 Slas¥) il cliball JAs Bla e
=1 Jul) Jgaall DA e (2SLS) dapphal &l mibll ) Jeasill

(7) ¢ s>
omelill yins A< EviwesOgali gilid
Calill yaa

Dependent Variable: Y

Method: Two-Stage Least Squares

Date: 05/15/19 Time: 07:33

Sample: 2004 2018

Included observations: 15

Instrument specification: X9 X8 X7 X6 X5 X4 X3 X2 X13 X11 X10 X1
Constant added to instrumentlist

Variable Coefficient Std. Error t-Statistic Prob.

X12 -0.036157 0.069848 -0.517645 0.6134

C 1.731797 0.192090 9.015533 0.0000

R-squared 0.444165 Mean dependent var 1.636993

Adjusted R-squared 0.391669 S.D.dependentvar 0.217790

S.E. of regression 0.224405 Sum squared resid 0.654649

F-statistic 0.267957 Durbin-Watson stat 1.164235

Prob(F-statistic) 0.113401 Second-Stage SSR 0.650561

J-statistic 10.86271 Instrumentrank 13
Prob(J-statistic) 0.454836
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ERR FIT Y
-0.11993 | 1.58221 | 1.462285 | 2004
-0.02495 1.57766 | 1.552707 | 2005
-0.06938 | 1.62208 | 1.552707 | 2006
-0.12804 | 1.61987 | 1.491825 | 2007
-0.1507 1.65752 | 1.506818 | 2008
-0.1154 1.63737 | 1.521962 | 2009
0.25553 1.62208 | 1.877611 | 2010
0.27912 1.63642 | 1.915541 | 2011
0.05564 1.62639 | 1.682028 | 2012
0.11225 1.65601 | 1.768267 | 2013
0.03579 1.6295 1.665291 | 2014
0.22313 1.65448 | 1.877611 | 2015
0.35199 1.682 2.033991 | 2016
-0.35308 | 1.67621 1.32313 | 2017
-0.35196 | 1.67509 1.32313 | 2018

ALl Lalane clad¥) o8 o 2as Gl (8) o) Jsas I kil DIs e

AGE S 36l Al (ghar 13 ¢ Adadll aidll e S) gpakall aill) o iea

ale e bl g Laanas b AWl Bl ials (bl DA (e (el e

5rall Jae Lasd . 2018 ales 2017 GaY) cpalall ) 38LSYL 2009 ale ) 2004

Aalp ASE B e Gy a0 Woli 2016 ale s 2010 ale e
R\

228



Al jan sl s Wil

5 o Sl el Jumdl e il ) Al JaladY) s plasial e
Ol IS Al 5Ol saiilly ol Anealy ¢ bl ASHAl W SSall dadlasy
Gl Ao Wl oIS sl dlas (g Ao Baliall cpalill @lSHa a5l (gae Glo oSAl
S ol e B8l Caba) clia J8 e elsas lgn 2Li ) w3 i) o3gy plaiaY|
Sl Al sda (e gl OIS 1Yy ¢ B s ol lewds ISHal sda e cpailal
(o) an z3sei Law¥y AdlanV) cullu) DA e il ) 3l LaladY) Loy
GlSE ally o agukiy JE Gasdl DA e s Glall zasall Galh sy
c el G e 8 derdieal) Jeesl) aaat A (e Ll dae das )1 ol

(k=4) ol S yE aae

(n=15) 20185l I ale 2004 (e Lud)all 520

Y, A58 JS paildl) ) Emall L) dus Jaussie

o A5 J9 paildl) ) Akl BldY) dal (g)laall CilasY)
o A$ya I il ) Al L) ds ouls

g o= AsSal) L) A Gl giall bsie

5 Ll (o &Sl Ll ) ] (L) aas e
o=l ) Akl TaledY) ] @il cplal
Vv ol ) AmKal) JaledY) duedd @ idall bl Jasssie

H&A Ll sl alles

Sl il Bl sl a3 s 4 & A 3 Sl saxadl wisill allas

Vi & e O o GSA § asm il Gl s

Hepi nil) (Gl ol

229



Jae opalil) Al (aildl) e da€al) bldy) dleay daalal) cbibd) L Ladg
e A58 ¢ oaelill gad) 5L A5 ¢ uelill evigal) 3655 ¢ cpualill Bl ASHE) G
2018 ale 2004 ple (oAbl 55 PlA (el

(13) &) Jsx>
(@ Jaxal ) (ilil) e LLAY) il
uageal] 5LE Cudigal
K=4 Cralill juan Crsalill Omalill el LAY
2004 0.38 1.01 0.32 0.28
2005 0.44 0.9 0.27 0.24
2006 0.44 0.84 0.31 0.23
2007 0.4 0.89 0.33 0.38
2008 0.41 0.85 0.46 0.44
2009 0.42 1.03 0.7 0.62
2010 0.63 1.33 0.61 0.65
2011 0.65 1.4 0.54 0.73
2012 0.52 1.2 0.57 0.76
2013 0.57 1 0.68 0.85
2014 0.51 1.3 0.7 0.77
2015 0.63 1.6 0.6 0.74
2016 0.71 3.02 0.66 0.8
2017 0.28 2.3 0.7 0.63
2018 0.28 2.4 0.65 0.75
Vil | 0.484666667 | 1.404666667 0.54 0.591333333
CalyasY)
Sl 0.132334353 | 0.660312336 | 0.159687194 | 0.2173827
ol 0.017512381 | 0.436012381 |  0.0255 | 0.047255238
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14 Alalaally o))
1=y, 1 k = (0.484667 +1.404667 +0.54 +0.591333) / 4 = 0.755167

i=1

(11) a8y Aaleall DA e a0 S0 Cplall Qlas 2

o =Z(y., )2 1 (n, 1) a1

=

V=il ) dkd) Wlay) Ll o pad) cplall Jasgie clea (Ko WS
A 2

A
V=0 /ngi sl
V = 0.001167 + 0.029067 + 0.006 + 0.0031503 = 0.0087713
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A= (5~ 1] (K=~ |

i=1
k A
> (¥, — 1)> =0.07317 + 0.42185 + 0.046297 + 0.026841 = 0.568159
z\hu\ ‘Lw.u
A =0.568159/(3—0.0087713) = 0.189941532
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0.477535485 0.011111206 0.48864669

A | 1.38399899 N 0.014068329 | | 1.39806732
#en =1 0.532054666 ' 0.014068329 | | 0.546122996
0.582632703 0.014068329 0.596701032
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aasr gl Ayl Al Jae (el S5 AW 8eDlall (ggise (pp DS 2age Y
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oedigall & (2) cpaelill Gussed) 518 & (1) Gaabill yeme ) ] a)¥) Al ciliball Jlaobs
culS ( IBM spss Statistics 20) Gumayd Gindl dae [(4) celill Gl & (3) bl

- Julls C_:tul\
(16) pdy s>
ANOVA
Sum of df Mean Square F Sig.
Squares
Between Groups 8.522 3 2.841 21.591 .000
Within Groups 7.368 56 132
Total 15.890 59

Sig ) (gl wlaall Jaa¥) dad of Ladls @ld) (16) &) Jsaall ) kil
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Basaiall lijlaal)l Cosld alaticd) A i Led cabian ) clhal ale aaaly

CHLEAY) anl Cagyaally HLadl DA e Lagin CDEAY] oail Sl s x)¥) @lSHal
. (Post Hoc) 422l

(17) & s

@J\}“ Q\S)ﬁaﬂ 3aAxal) QL&J\.M\ C_;\tu
Multiple Comparisons

Dependent Variable: y

LSD
(1 x () x Mean Std. Error Sig. 95% Confidence Interval
Difference (1-J) Lower Bound | Upper Bound

2.00 -.92000° 13245 .000 -1.1853 -.6547

1.00  3.00 -.05533 13245 .678 -.3207 .2100
4.00 -.10667 13245 424 -.3720 .1587
1.00 .92000° 13245 .000 .6547 1.1853

2.00  3.00 .86467" 13245 .000 .5993 1.1300
4.00 .81333° 13245 .000 .5480 1.0787
1.00 .05533 13245 .678 -.2100 .3207

3.00 2.00 -.86467 13245 .000 -1.1300 -.5993
4.00 -.05133 13245 700 -.3167 .2140
1.00 .10667 13245 424 -.1587 .3720

4.00  2.00 -.81333" 13245 .000 -1.0787 -.5480
3.00 .05133 13245 700 -.2140 3167

*. The mean difference is significant at the (0.05 level.
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