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One of the important issues that has attracted
the attention of economists over the past decades is the role of financial systems in
the economic growth of countries. Insurance industry is one significant component
of financial markets. Therefore, the stability and efficiency of insurance industry as a
financial market sector is important for a country’s economy. One of the most crucial
changes in Iran’s insurance industry is the regulations having been made in recent
years. One main goal of regulation is to eliminate problems of market failure and
improve efficiency. This research investigates the effect of these regulations on the
efficiency of insurance companies in Iran.

The studied community is 27 insurance companies in the country and
the relevant statistics were collected for the years 1385-1400 Persian Year (2005-
2020). This study was conducted in two stages. In the first stage, the efficiency of
insurance companies has been measured, using the method of data envelopment
analysis (DEA) with the bootstrap approach. The implicit assumption of the traditional
data envelopment analysis method is that the inputs and outputs are definite. But
the output of an insurer is not necessarily certain. To solve this problem, we can use
the bootstrap approach to obtain statistical characteristics for this technique. In the
second stage, in order to investigate the effect of regulation on efficiency, according
to the reviewed studies, the purpose of the present study, and the conditions of
Iran’s insurance industry, the effective factors on efficiency are determined and the
regression model is defined. Then, the dynamic regression model was estimated using
the generalized method of moments (GMM) and the related tests confirmed the
validity of the results of the model. To calculate the efficiency and estimation of the
model, MATLAB and Eviews software were used.

The most important finding of the research is the significant effect of
regulation on efficiency. Also the coefficient of regulation, market share, and privateness
of insurance companies are estimated as-0.066, 0.041 and 0.306 respectively.

The results of the research show that regulation had a negative effect on
the efficiency of insurers and led to a decrease in their efficiency, but the market share
and the privateness of insurance companies had a positive effect on the efficiency. In

ORCID: 0000-0002-8390-0076 the end, suggestions for improving the efficiency of insurers have been presented.
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Table 1: Summary of studies on factors affecting efficiency
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Table 3: The results of studies related to the evaluation of the effects of deregulation or regulation on the efficiency of the in-
surance industry
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Table 4: Inputs and outputs of studies related to the efficiency of the insurance industry
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Continued Table 4: Inputs and outputs of studies related to the efficiency of the insurance industry
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Table 5: Inputs and outputs selected for data Envelopment analysis model
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Table 6: Descriptive table of data
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Regulation Private Market share Efficiency
o Sils
o 0.75 0.92 4.5 0.76
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Maximum
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Std. Dev.
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Table 7: Efficiency of insurance companies and industry under the proposed model during the years 1385-1400

Year Jl.
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L]
0.94 0.9 0.51 0.5 045 061 083 0.89 0.68 0.83 0.9 091 089 088 0.84 0.88 A
sia
55!
092 083 059 049 0.5 056 0.77 058 066 049 066 075 068 086 077 0091 AIJI;J
orz
Ll
091 092 048 045 046 044 089 085 044 0.83 0.9 092 088 0.88 0.82 091 >
Dana
el
096 093 057 056 057 064 076 067 061 072 091 093 089 084 087 0388 P‘)"A)"'
arsian
5!
082 058 073 047 039 052 064 062 039 038 0.76 085 091 088 085 0.93 :”
azi
DIty
091 0.91 0.8 0.79 0.78 0.81 0.89 0.87 0.84 0.86 0.9 092 094 0.78 0.6 0.69 “ﬁ"ﬁ)_
Karafarin
L
0.87 091 0.5 0.52 041 043 074 0.9 081 084 077 093 084 08 071 0.61 B
Sina
e
0.79 093 0.85 0.7 073 081 08 087 081 08 08 091 08 08 081 0.8 Mellat
ella
Axgi
- - - - - - - - - 082 094 08 077 061 056 0.76
Tosee
|
0.9 091 081 079 081 08 092 087 08 063 089 092 087 0.88 0.81 0.89 O%A‘d
mi
Lasl>
091 0.91 0.8 078 079 081 089 08 082 0.84 0.9 091 089 088 0.81 0.88
Hafez
Lol
0.89 093 053 047 0.4 056 0.79 057 062 058 075 093 0.79 0.7 0.83 0.89 S‘J
aman
091 092 081 078 078 061 076 08 08 08 087 065 061 051 037 0.52 [;9
ay
0.84 0.76 0.6 0.5 053 065 089 069 084 08 095 093 076 078 064 0093 N"”_j
ovin
Rigwiy
0.91 0.9 0.81 0.82 0.8 082 093 091 074 077 074 094 068 081 082 0.87 ’
Pasargad
091 092 057 048 048 0.65 0.7 0.68 042 0.57 0.9 0.74  0.65 0.7 0.34 - -
Moallem
091 091 o058 057 047 059 08 087 08 063 059 071 088 0.87 - - M“’:A
ihan
095 093 067 08 08 087 091 091 081 0.77 075 0.92 - - - - <
Kosar
L
092 093 08 08 083 08 09 069 048 057 0.90 - - - - - M
a
Sl
091 079 067 058 042 031 068 059 036 046 091 - - - - - o
Arman
Lo
093 092 084 083 084 08 091 0.86 0.8 0.83 - - - - - - < .
Asmari
gl
075 076 053 051 057 066 077 079 0.84 - - - - - - - o9
Taavon
0.63 0.73 047 042 037 054 083 0.57 0.8 - - - - - - - e
Sarmad
5 ol
0.75 0.65 0.7 0.56 0.67 0.1 - - - - - - - - - - .
Tejaratno
il sl
091 092 081 079 0.77 0.8 - - - - - - - - - - ’
Khavarmiyaneh
Lo CweS>
0.67 094 057 052 073 0281 - - - - - - - - - - )
Hekmatsaba
091 0.89 0.7 068 066 071 085 0.82 074 0.78 0.87 0.9 0.86 0.86 0.81 0.88 It;lt
ndustry

\FY



I cpl U 6l s slgs yoein lagy] (6,875l g ol o o
ool Jol 45 e Lol g, Arellano and Bond (1991)
3 i ablie olass a5 Sley ailes )5 olgaioy 1) a8l pess
slawy 5l pin s b olaws sy il gy slas o dlass
30 S oo oolaiul b, ol il eadiand 3 ks s sl JL
Sl st (e bl S92y 5l (36 (095 B jslaieay s,
Jol & e JolS (o 3550 Aslas jlcals Ol il Aoz 5 (edgs
Jow 5l (s 51 (6,0) ol Dl il dles IS (I b aS 098 0 a8 S
Syl sl e (655 S L gy ol (cpmizon 0l dlgs B>
O Bd> lp g aS (o0 Db |y (g o piite (2l5009
o piits plad am3 o0 05l ((Frdgi o piie (230950 5l (SBU

g 0 93 338 4y SG3F (gsly (e
6, = 0,0, , + f,Regulation, + g,Private,, +

P;Marketshare,, + 1, + ¢,

50wl b DI L g Pl dles & dolre )l o

Ty gt plpieds dlaly pite 439 Lld L (i ladse
Bedise o b iy Joe o Joe cog 55 Sanly Sao o
spanlys L 5 b s T dadg ool 1, 5l b By &Sl
Qisly yiio diBg 0929 oyl 10 .0 )b Sicen P ez b g
Sodg pas S5 (558 LAl 4 Jae Culy Coom 5
3l ool 5 095 oo yamie M DMaz § (o8 Sl pitie oo

o Gl g3l gl A Jgax
Table 8: Results of F-limer test

Effects Test Statistic df Prob.
Cross-section F 4014790 (26 326) 0.0000
Cross-section Chi-square 93.890285 26 0.0000
b josie g1y 9>y &) g3l A Jga
Table 9: Unit root test for variables
Mull Hypothesis: Unit root (common unit root process)
Method Series Statistic Prob.**
Levin, Lin & Chu t* EFFICIENCY -6.57598 0.0000
Levin, Lin & Chu t* REGULATION -3.60766 0.0001
Levin, Lin & Chu t* PRIVATE -2 16770 0.0151
Levin, Lin & Chu t* MARKETSHARE -2.48437 0.0065
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Table 10: Results of the model with fixed effects and random effects

Dependent Variable: EFFICIENCY Dependent Variable: EFFICIENCY
Methed: Panel EGLS (Cross-section random effects) Method: Panel Least Squares
Date: 06/0823 Time: 18:57 Date: 06/08/23 Time: 18:29
Sample: 1385 1400 Sample: 1385 1400
Periods included: 16 . M . i
Cross-sections included: 27 Periods '”C_'“deq- 16 )
Total panel (unbalanced) observations: 356 Cross-sections included: 27 )
Swamy and Arora estimator of component variances Total panel (unbalanced) observations: 356
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient Std. Error t-Statistic Prob.
MARKETSHARE 0.001523 0.002008 0.759312 0.4432 MARKETSHARE 0.007222 0.004052 1782289 0.0756
PRIVATE -0.074799 0.047999  -1.558335 01201 PRIVATE _0.092929 0.049189 1889290 0.0597
REGULATION -0.052413 0.018463  -2.838733 0.0048
c 0.860636 0049506 17 38435 0.0000 REGLILATION -0.046600 0.019035  -2.448142 0.0149
C 0.847958 0.049609 17.09290 0.0000
Effects Specification
5.D. Rho Effects Specification
Cross-section random 0.068240 0.1999 [[ Cross-section fixed (dummy variables)
Idiosyncratic random 0.136512 0.8001
- — R-squared 0283557 Mean dependentvar 0.759920
Weighted Statistics Adjusted R-squared 0.219824 S.D. dependent var 0.154552
S.E. of regression 0.136512 Akaike infa criterion -1.064307
R-squared 0.052383 Mean dependentvar 0.360336 X B
Adjusted R-squared 0.044307 S.D. dependentvar 0.143219 || Sum squared resid 6.075155 Schwarz criterion. -0.737768
S.E. of regression 0136709 Sum squared resid 6.578695 || Log likelihood 219.4466 Hannan-Cuinn criter. -0.934415
F-statistic 5.486031 Durbin-Watson stat 1.040728 || F-statistic 4.449155 Durbin-Watson stat 1.124877
Prob(F-statistic) 0.000278 Prob(F-statistic) 0.000000
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Table 11: Model estimation results by generalized method of moments

Dependent Variable: EFFICIENCY

Transformation: First Differences
Date: 12/26/22 Time: 14:33
Sample (adjusted): 1387 1400
Periods included: 14
Cross-sections included: 27

White period instrument weighting matrix

Method: Panel Generalized Method of Moments

Total panel (unbalanced) observations: 302

White period standard errors & covariance (d.f. corrected)
Instrument specification: @DYN(EFFICIEMCY ,-2) STOCK BIG

REGULATION
Constant added to instrument list
Variable Coefficient Std. Error t-Statistic Prab.
EFFICIENCY({-1) 0.346385 0.005558 6232777 0.0000
REGULATION -0.066451 0.001594  -41.68333 0.0000
PRIVATE 0.306088 0.040165 7620848 0.0000
MARKETSHARE 0.041605 0.002499 16.64986 0.0000
Effects Specification
Cross-section fixed (first diferences)
Mean dependent var 0.008384 S.D. dependentwvar 0.123384
S.E. of regression 0.152165 Sum sguared resid 6.899931
J-statistic 2547630 Instrument rank 27
Prob(J-statistic) 0.326204
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Jstatistic value, instrument rank —

pvalu = Chisquare . .
the number of estimated coefficient

Chisquare(25.47630,27 - 4) = 0.326204
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Table 12: The results of Wald test to check the significance of all the coefficients simultaneously

Wald Test:
Equation: Untitled

Test Statistic Value df Probability
F-statistic 90819.83 (4, 298) 0.0000
Chi-square 363279.3 4 0.0000

MNull Hypothesis: C(1)=0,C(2)=0,C({3)=0,C{4)=0

Al _gY,T a3l @l VY Jgax
Table 13: Arellano-Bond test results

Equation: Untitled

Date: 12/26/22 Time: 14:43
Sample: 1385 1400
Included observations: 302

Arellano-Bond Serial Correlation Test

Test order m-Statistic rha SE(rha) Frob.
ARIT) -3.407596 -2131333  0.625465 0.0007
ARI2) S1L3677T -0.694363 0527320 0.1879
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