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Abstract

This research aims to measure the technical efficiencyof (19)

general insurance companies in the Egyptian insurance marketduring
the period 2014-2015 until 2020-2021. The research used frontier
analysis methods, represented by the nonparametric method: data
envelopment analysis that uses a linear programming model,
parametric method: stochastic frontier analysis to estimate the
transcendental logarithmic function, using the model (Battese and
Coelli 1992).
The variables of the research were administrative and general
expenses, production commissions and costs, shareholders’ equity,
and policyholders’ rights as inputs, and the insurance activity surplus
or deficit and net income from investment as outputs.

The research found that there were some companies had achieved
full technical efficiency on average during the period under study
according to the DEA CRS model, representing 21% of the total
companies under study. As for the rest of the companies, they were
not able to achieve complete efficiency, as the efficiency percentage
ranged on average from 75.1% to 97%.There are some companies that
achieved full technical efficiency on average during the study period
according to the DEA VRS model, representing 42% of the total
companies studied. As for the rest of the companies, they were not
able to achieve complete efficiency, as the efficiency percentage
ranged on average from 77.6% to 96.3%.

Using the SFA model, the research also found that none of the
companies under study had reached full technical efficiency, as the
average efficiency of companies during the research period ranged
between 91.4% and 96.6%. The research recommended the need for
insurance companies to adopt new methods to measure technical
efficiency in addition to financial analysis methods, such as frontier
methods, which include the data envelopment analysis(DEA) and the
stochastic frontier analysis (SFA).

Key words:

Technical Efficiency, General Insurance Companies, Data
Envelopment Analysis and Stochastic Frontier Analysis.
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Desquptlve Mean Std. deviation Min Max
variables

X4 78708.6241 158771.68952 | 0.00 850345
X5 1599983.0827 314633.63435 | 0.00 1697830
X3 975862.2782 3241117.8373 | -156443 | 18982252
X4 891604.2556 2598195.6490 | 23577 13727945
Y, 131421.7820 336459.58627 |-34179 2295983
Y, 156049.9925 417368.83239 | -6862 2483853

SPSS el il yiee il (e Ialaze! ctan Ll slue) yuall

i b @ladl Jgusdl M5 (4 C.@u
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sl 2y (0.00) a0 s 4> all (314633.63) gilae calymily A
B0 s o Ayl Jme S, e 955 U1 3 a s B9 2> a1 (1697830.00)
ol By dlawging
Lz all (975862.27) cealudl Gsand slall Lowsill il :(X3) crealudl Gsa>—3
whall Zeally (156443-) a0 dady 2ue all (3241117.13) gilae blyil,
A all (18982252)
duz call (891604.25) @lish alesd alall Lowgill il :(Xg) @lsll s Gsa>—4
whie dady i i (23577) gyhim Aad dun all (2598195.64) olias ily=ily
ApluSY Lleadly @Usll sae 3wl coglarld Ul amyy wdy Aue wall (13272945)
ollas¥ Jgat daall
all (131421) Llaill jze of paslal alall lawgall ol (Y1) bladll e of (a5la =5
bl 2a@lly (34179-) gpae dauay 2 il (336459.58) giliae bl il 2o
A a1 (2295983)

C 215 D)
N~




2024 Gz — oW s A 03l s Y] deela — 5] SIS pUadl dualel) Aol

Lz all (156049.99) Js 1 §lad alall Lawgzll il :((Y) Hletia!! (o 5l 3Lo =6
(2483853) lac dasdy (6862 -) 6,0 dasing dir all (417368.83) lena al,msly
candy SHLILN x> s (0 SGAN Jlea] Gotus (e cglatll eI az g A
Sl dagl oy darg S iladl 319 Lo
Ayl S ol Sy dd eyl liseiWl feloes il
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Model summary

R R square Adjusted R Std. Error of the
square estimate
0.949 0.9 0.899 106890.38721
SPSS el cila e gl e Iolazel e Ll slue) 1 yuall
ANOVA
Source Sum of squares | Df Mean square F Sig.
Regression | 13446319332742.5| 1 | 13446319332742.5 | 1176.864 | 0.001
Residual 1496747689116.1 | 131 11425554879
Total 14943067021808.6 | 132
SPSS el il yiee il e Ialazel cus Ll slue) s yuall
Coefficient
Un standardized coefficient | Standardized
Variable B Std. error coefficient T Sig.
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Beta

(constant)

21896.337

9803.034

2.234 | 0.027

X4

0.123

0.004

0.949

34.305 | 0.001

SPSS el il yiee il e Ialazel cas Ll slue) 1 yuall
ik Lo @bl dgamll (o miaty
3929 (de Jub Lew dadipe daid (29 0.949 45 csly (R) szt Lo Jalas of -1
LU jmesl (a5l @b ooy Jatwe pnaieS @l dlax Gsdm on $sd bl
Alarad) il o wb bl sg2g pue (uSai Lel ) 28LaYL0 (s s

zisaid) Blels 4S5 ol LM Bn T 9 %90 Al (RY) syumill dalas of =2
ol paild § Gammy sl il (e %90 Ay 355 Uaiadl sl o gy liag
Aaal) L) Ll cdahud) Joeo greldl wlyad o10% e laS Jldly boladll sze

A 390l 3 Aol Lple (oginio at §y5T Silnite Jl 28 %10 sl
ST 2l sda o s el z3geid! Lgine s Lguell F 2ad o) W sy =3
22 La0.05 (0 U3l 25 0.001 5lus (SIQ. ) 2esd o)) LS Adouzdl F 2043 (10
0.001 2glus 73901l Jogud (3 Unsel daad o
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0.05
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Model Summary

R square

Adjusted R
square

Std. Error of the
estimate
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0.987 0.973 0.973 68977.07
SPSS aliys cila s il e Iolaie! e Ll slue) s yuall
ANOVA
Source Sum of squares Df Mean square F Sig.
Regression | 22380209041106.4 3 | 7460069680368.8 | 1567.954 | 0.001
Residual 613760936464.5 129 | 4757836716.8
Total 22993969977571.008 | 132
SPSS el cila s gl e Iolazel e Ll slue) 1 yuall
Coefficient
Un standardized coefficient | Standardized
Variable B Std. error coefficient T Sig.
Beta
(constant) | 7225.687 8591.783 0.481 0.402
X4 0.068 0.012 0.423 5.654 0.001
X3 0.050 0.007 0.389 6.811 0.001
X, 0.247 0.101 0.186 2.430 0.016

SPSS el il s il e Ialeze! e L slae] yuall
(b b @ladl Jouzll (o ety
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Variables Parameters  Coefficient| Standard-error | T-ratio
colt) ) beta 0 (3.0463) 0.8978 (3.3928)
Ln x, beta 1 0.2930 0.1460 2.0057
Ln x, beta 2 0.3147 0.1037 3.0337
Ln x3 beta 3 0.1675 0.2229 0.7518
Ln X, beta 4 0.5251 0.0519 10.0997
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Variables Parameters  Coefficient| Standard-error | T-ratio
Lhy; beta 5 0.0976 0.2051 0.4761
Lny, beta 6 0.0027) 0.0004 (5.4510)

Ln (X;)? beta 7 0.0030 0.0012 23717
Ln (x,)° beta 8 0.0032 0.0006 4.7573
Ln (xs)° beta 9 0.0009 0.0195 0.0481
LN (X,)* beta 10 (0.0439) 0.0050 (8.7609)
Ln (x1) Ln (Xy) beta 11 0.0276) 0.0075 (3.6845)
Ln (X;) Ln (x3) beta 12 0.1707 0.0085 29.1657
Ln (X1) Ln (X2) beta 13 (0.0005) 0.0003 (4.6804)
Ln (X)) Ln (y.) beta 14 0.0243) 0.7018 (3.4634)
Ln (x1) Ln (y2) beta 15 (0.0053) 0.0040 (1.3165)
Ln (Xo) Ln (X3) beta 16 (0.0399) 0.0178 (2.2468)
Ln (X2) Ln (X2) beta 17 0.0250 0.0049 5.0074
Ln (x,) Ln (y1) beta 18 0.0322 0.0086 3.7310
Ln (X,) Ln (y,) beta 19 (0.0015) 0.0115 (0.1372)
Ln (x3) Ln (Xs) beta 20 (0.0060) 0.0009 (6.5783)
Ln (X3) Ln (1) beta 21 0.0120 0.0069 1.7181
Ln (X3) Ln (y,) beta 22 (0.0827) 0.0090 9.1623)
Ln (X4) Ln (y1) beta 23 0.0502) 0.0160 3.1313)
Ln (X4) Ln (y,) beta 24 0.0247 0.0058 4.2486
c°=c’U+oc’v | Sigma-squared | 0.0064 0.0013 4.7017
o’ u 0.0048
o’V 0.0016
Y Gamma 0.7495 |  0.1209 | 6.1970
Log likelihood 191.887
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(SFA) Uilgdall gogadl Juletll 23905 339

2021-2020 412015-2014 &t s

Lwgd) | 22020 [-2019 |-2018 |-2017 |-2016 |-2015 |-2014 oA
2021 202 | 2019 | 2018 | 2017 | 2016 | 2015
0.940 | 0.942 10.962 |0.954 |0.885 |0.983 |0.954 |0.906 el pims
0.951 0.867 [0.950 [0.963 |0.966 |0.970 [0.970 |0.971 | cnelald sogudislis
0.951 0.953 10.956 {0.957 | 0.951 [0.949 10.953 10942 | nlld ezl
0.952 | 0.945 |0.946 [0.945 [0.954 |0.956 [0.960 |0.961 el L)
0.961 0.948 | 0.969 [0.980 {0.978 |0.886 |{0.983 |0.988 | elall s i
0.954 | 0.952 10.956 |0.957 |0.952 [0.955 |0.955 | 0.95] | oulill sl s
0.944 | 0.960 [0.976 |0.955 [0.964 |0.833 |0.954 | 0.980 LI,sball glealdyall
0.960 | 0.950 [0.968 [0.977 [0.962 [0.947 | 0.961 |0.957 |yelill%pall 2unazl!
0.934 | 0.925 |0.907 |0.927 {0.953 [0.902 |0.961 |0.965 orelild ess
0914 | 0.925 10919 |0.908 {0.900 |0.902 |0.921 [0.924 oelild JLg,
0956 | 0.948 |0.951 [0.948 [0.962 |0.958 | 0.964 | 0.965 ol sl
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0.953 0.945 10.957 [0.959 |0.949 10.954 |0.956 |0.953 | cnelald ) bsy
0946 | 0.936 |0.932 {0.958 [0.960 |0.948 [0.936 | 0.957 |=Sliell cbiwlet gyl
0.956 | 0.947 10.957 [0.967 |0.967 |0.958 |0.959 |0.938 el (8]
0942 | 0.942 |0.960 |0.959 |0.921 |0.909 |0.951 |0.953 |saudl gpall el o
0.966 0.985 10.983 10.974 | 0.968 |0.958 | 0.950 |0.946 | taal cpalal) 2y0al
0.953 0.947 10.955 [0.953 [0.956 |0.952 |0.956 |0.954 | Jaall cpaleld 355
0914 | 0972 [0.962 |0.960 |0.781 |0.792 [ 0.964 | 0.970 | Jals ;yle 5uSsh
0.956 | 0.937 10.969 10.973 [0.953 [0.909 |0.987 |0.964 | AsiKal cyeeleld iy
0.947 | 0943 0954 [0.956 [0.941 {0.927 [0.957 | 0.955 Lyl
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Ay Aol Aall 8elaSTl dmps (noli 38,4 (61 Baazs pue Balaadl Jgadl IS (10 ity
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EAPFEY X1 X2 X3 X4 Y1 Y2
X1 1 0.978 0.944 0.977) 0.922 0.964
X2 0.978 1 0.963 0.979] 0.933 0.974
X3 0.944 0.963 1 0.962| 0.909 0.974
X4 0.977 0.979 0.962 1 0.949 0.978
Y1 0.922 0.933 0.909] 0.949 1 0.906
Y2 0.964 0974 | 0974 0.978 0.909 1
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Ly 2021-20, 2020-20] 2019-20] 2018-20] 2017-20, 2016-20] 2015-20 KA oA
0.751| 0.493 | 0.794 | 0.557 | 0.483 | 1.000 | 1.000 | 0.932 otelil) e
0.887| 0.723 |1 0.998 | 0.882 | 0.892| 0.965| 0.878 | 0.876 |  cpelall jwrgudl 3L
0.954 | 0.993 | 1.000 | 1.000 | 1.000 | 1.000 | 0.686 | 1.000 el e Ll
0.792| 0.962 | 0.881 | 0.792 | 0.815| 0.929| 0.610 | 0.555 el Ll
0.825| 1.000 | 0.787 | 1.000 | 0.782 | 0.607 | 1.000 | 0.604 ol & (6T 4
1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 ol & 6l
1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | =fysball gleal 2pall
0.970 | 0.795| 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | cpelad & unll 2eaas!
0.762 | 0.511 | 1.000 | 1.000 | 0.544 | 0.977 | 0.610 | 0.692 ol Ceid
0.893 | 0.824 | 0.764 | 0.806 | 0.988 | 0.914 | 1.000 | 1.000 ol Jls,
0.879 | 0.878 | 0.858 | 0.738 | 0.840 | 0.937 | 0.942 | 0.966 Omeleld 5L
0.762 | 0.378 | 0.842 | 0.849 | 0.954 | 1.000 | 0.679 | 0.634 |  nelal e Liss
0.813 ] 0.980 | 0.950| 0.717 | 0.732| 0.719 | 0.852 ] 0.742 | el cliweld cigyl
0.799 | 0.938 | 0.939 | 0.953 | 0.957 | 0.847| 0.462 | 0.503 el (8]
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1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | sl cyolell ,pnll
0.887| 0.796 | 0.909 | 0.843 | 0.918 | 0.834 | 0.914 | 0.946 |  JalKall cnalall 3L
0.875| 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.547 | 0.581 J81S5 ()le 5485l
1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | sl cpalald sy
0.873 | 0.838 | 0.932| 0.875| 0.877 | 0.935| 0.836 | 0.824 Lawgall
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2021-2020 312015-2014 5511 s DEA VRS 73545 335

i 2021-201 2020-20] 2019-20, 2018-20{ 2017-20, 2016-20{ 2015-20 oS, 41
1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 orelil) jme
0.916 | 0.874 | 1.000 | 0.890 | 0.897 | 0.985| 0.882 | 0.877 ool uag el L3
0.963 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 0.743 | 1.000 el e Ll
0.840 | 0.974 | 0.883 | 0.803 | 0.835| 0.957| 0.763 | 0.671 el Lol
0.855| 1.000 | 0.819 | 1.000 | 0.785| 0.692 | 1.000 | 0.693 onelall & (ol 4
1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 ol & 6l
1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 |  =iysball gleat 2yl
1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 oelil] & yuall 2aazell
1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 orelld s
0.939| 0.892 | 0.849 | 0.835| 1.000 | 1.000 | 1.000 | 1.000 ol Jlsy
0.919| 0.899 | 0.896 | 0.741 | 1.000 | 0.977 | 0.947| 0.977 ol 5Ll
0.776 | 0.434 | 0.852 | 0.850 | 0.955| 1.000 | 0.695| 0.647 ool s Ly,
0.919 | 1.000 | 0.987 | 0.864 | 0.832| 0.853 | 0.972| 0.928 CALCENEATIN L TYY
0.942 | 1.000 | 1.000 | 1.000 | 0.962 | 1.000 | 0.883 | 0.754 el (18]
0.890 | 0.740 | 1.000 | 0.680 | 0.838 | 1.000 | 1.000 | 0.973 |  sssacdl puall cnalall ey
1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 PECCIWETERUNT
0.922 | 0.824 | 0.927 | 0.874 | 0.919| 0.913 | 1.000 | 1.000 8ISl palild (5L
1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 J8IS5 ()le 5485k
1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 | 1.000 SIS epalald iy
0.941 | 0.928 | 0.958 | 0.923 | 0.948 | 0.967 | 0.941 | 0.922 Lyl
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