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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
the end, suggestions for improving the efficiency of insurers have been presented.

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Table 1: Summary of studies on factors affecting efficiency
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Table 2: Selected 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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non-life incurred losses, invested assets
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Incurred benefits desegregated into ordinary life
insurance, group life insurance and individual
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Total premium income (before deduction of
reinsurance premiums) and the annual changes in this,
aggregate sums insured (excluding participation in
surpluses) and the annual changes in these

ST le s walyo 5 (601,85l Joc Aoy 3o ¢ 25,5 yos Aoz
Group life insurance premiums, individual life
insurance premiums and investment income
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SiS 2 Ao 3> 5 Lo loly sl anady

Claims payments + net change in provisions + allocated
investment returns, bonuses and returned premiums
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For health and life insurance, incurred benefits net of
reinsurance, changes in reserves net of reinsurance
and total invested assets, for non-life insurance, claims
incurred net of reinsurance and total invested assets
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Claims paid and profit
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Wages, fixed capital, equity
capital and other ratios
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doliday Juazs 4050 5 5)l) sloas e
Administration costs and acquisition
costs

9 6 Sladiash 9 9505 wdjetnd (3od>
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Salaries, wages, commissions, business
and services expense
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Administration and distribution costs

oges loan e g (1) ASD 350lS 0 jetus
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Tl slaay o 5 5)ll sloas o
Administration costs and costs of
capital investments

238 5 alle Gaim (Lals Slhee sloas ;e
ST 4o 3> g
Net operating expenses, equity capital
and technical provisions net of
reinsurance

Ao 3> 9 (5 IS Lo yur Sl ) cylo jan € oand
Wages, capital, total investment
income and premium

9 pleew Ol Gsi> (6 )lod Slaad S (595
SlSL 598>
Labor ,business services, debt capital
and equity capital

Cummins and
Turchetti (1996)

Cummins and Zi
(1998)

Rees and Kessner
(1999)

Boonyasai et al.
(2002)

Mahlberg and Url
(2000)

Noulas (2001)

Mahlberg and Url
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Ennsfellner et al.
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Barros et al. (2005)
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Continued Table 4: Inputs and outputs of studies related to the efficiency of the insurance industry
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liability etc.
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Sy el ys
Profit and loss account, net premiums, settled claims,
outstanding claims and investment income
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and own reserves
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Claims paid, number of written policies, number of
claims paid, production premium income and net
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aelys e 555 g esdasle dape (b 55 (b plB3 e 33
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Current value of technical provisions, current value of

earned insurance premiums and current value of
investment income
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Investment income, net profit, insurance premium
income and loss coefficient
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Net earned premiums and investments income
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Equity, liabilities and fixed and current
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Badunenko et al.
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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
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”"”;’5 1 1 53.46 0.96
Maximum
o 0 0 0 0.31
Minimum
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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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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

olar ol il g el SIJIL Jow s Ve Joax
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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the number of estimated coefficient

Chisquare(25.47630,27 —4) = 0.326204



Oloied D pots cul s IS (gylogtre gy sln Wiy 33T @l VY Jgar
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 Y 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

AUl lsreds (635 o Ao Lol izl 0as Jl)55 53 (6 i Sl
2 S bl sl 00,S5 casi 1) 05> Syl bl g by,
O3y 3 O Sy Sl sl 05 (o0 2550 45 Sls IS e
ol lodinn 5 cnlio laglo s 4 5L Gl 0550 San 4y
B Az 0y5e jeS Olpl de Cato o el Gl &S ol feSe
oaaS g (RISl den (S pE (S p Jle jebar el w8 S
A S W 1,55 Sljyhe 9 uiled (S sl sl Y
el o0 i IS alS 4 b S8 ke il DS

4 i Bl e oGSy Joe Sl Jol> mls el
@l b Wb gy o jebles |n) el oo eyl 2L
@bl Cald 53 5 flies 39 Sy A0 5l i ik e b Ao
S canlllas oyl ool slaazily 5 Ko Sy 50055 6,5V
soyas &5 a3 oo ol gl el (G p ESle g9 s S
Ol ol (nl Je sl sl oads e Sl Sgn 2 S 10 (39
s Lol e dnse U8 (pogpas oS b 5L Jbo codlids 4,
555 )il o] Lansgs maeio i IS 5l 5550 40

sla Sl ¢ Jow et 5l sowlunsds gulis 4 axgi Loyl o
iy Lol Copndg 09ee 5 Oy o 2l (tal3dl sk 5
D95

oy S HBL Sl (S slas o) 5 L by, 4o Joou @
Olgd S yd slyzl g B Sl s sl

S 0SS gl gloainy 5 ceslio sla iy ol
a8 S0 y50 Glag IS e

Cato LS 5 6 AT, e Sl oy aslls ol 5l an
Lo V8 (b aay slocs o oL ¢ jelatespay .l ol 5o des
5 25 o gl o oy VWABFo o (ala Lo o Jlsie
5 ol (slalsess oo ol n e belse (n e 8L
gy 5} ooliul L dars Corio 5 S 18 LIS ws s ye o
e 2D Al Ol 3,509, b esls pidgy Jlod
5 e it 3 IS 5 N, Jelse n e 28L jplaens
b g i o5 gy (Gigmma )Ty Jon oo &l o o dayl (538,50 g
0 851 4Bl pns (sl y3lidS g,
B 2 @Sl yhe ST o o giae B &Ly it
ot Sl 55 (6o i 4 4B g Lt ulls (yizeed an
sitn 336 (AT e puitie 5 e 3B LB 8,90 SIS 5 I3k
e 1 pog (pogas S 3,50 @l Gulul 2 il QS
plobanslie 0 aS s oo Gl lees 1o oI5 ¥ ol o
G0 0SS Gl ol 5 e a0l |y lade o i ol o
Jlie o ot sals LIS oo F alisl el o815 Il mges
JPESOR I PR T SRURY NN T ICP HESERPAC 1CH V-
sy sl ail ook Jle Wl 2L IS e
Qo3 (2ol azel 0 9 ik i a6l (SSUE S 5 e ol
31 (S Wlgion (21058885 5] (e BES 15 39 1875 (80 50
L olyon gl oo Lzl (gt oty &) ke (B (izpen aSL e
Syl pogas don slocS b Gl ol Sljlgeds g l5k dawgs

\Ve



s bl 4y el el bl ol 5l ad F ) ol dlde g ool
ol ]y S JlS wisge

olas llas cpl lassl jogas (0 a5 &l oo el (8ot o
su’ad‘ k_AS]u) J.AL..J ‘_,’ﬁ)l}‘ s.)LCs..oeA ‘g}"‘)”ojy‘: ..b)‘s).ﬁ S99 cSL».A
555 g dazme oyl g Ll deesls Jaz ¢ )lid jegum ailalST cols,

W PR WLC) UKM}‘ .‘a...:y

seme o dlie opl 120240 ()odiwwmy  Coly oS
wolazwl &5l Creative Commons Attribution 4.0 UJl-
borie AL alu) 2 50 1) 125 5 @8 (bl NS ST 22
Slyss S8 a4y bgio €C jomme 4y g yiwd (380 8925 7,0
g8 2 70 woadol jezme slitwl 4 1wl Wlae yo  Jlol
o el ol 5 lae lo b Slelo )l g ailie o pgbias 5 & i
Slael liwly o aSiyl Ko g 0l jazme ol jo Wb dllie oyl
Clas 730 pas Ojge j0 il odd aseie 6,500 Kol 4 allie
S8l 4 pile odimgl (392 o 5l S13 Solaal b g S iy
Sl GJB aseds jl (6,ls paseus 3> jexe
Creative Commons _llaJlopn jee danlice  jslaied
09 Azl e py Slid 4 Attribution 4.0
http://creativecommons.org/licenses/by/4.0

3 B e a4 axg b den ddliiagy dyas 4l
wbsnsebdjjgs,ow fiie claaiis

Arazmjoo, H., Ghaseminezhad, Y., Tayar, Sh. (2014). The effect
of organizational capabilities on the competitive perfor-
mance considering the mediator role of knowledge man-
agement. Iran. J. Insur. Res., 3(3): 332-347 (15 Pages). [In
Persian]

Arellano, M.; Bond, S., (1991). Some tests of specification for
panel data: Monte Carlo evidence and an application to em-
ployment equations. Rev. Econ. Stud., 58(2): 277-297 (21
Pages).

Badunenko, O.; Grechanyuk, B.; Talavera, O., (2006). Develop-
ment under regulation: The way of the Ukrainian insurance
market (No. 644). Diw. Discuss. Pap.

Barros, C.P.; Barroso, N.; Borges, M.R., (2005). Evaluating the
efficiency and productivity of insurance companies with a
Malmquist index: A case study for Portugal. Geneva. Pap.
Risk. Insur. Issues. Pract., 30(2): 244-267 (24 Pages).

Barros, C.P.; Caporale, G.M.; Ibiwoye, A., (2008). A two-stage ef-
ficiency analysis of the insurance industry in Nigeria. Brunel.
Univ. West. London. Brunel. Bus. School., 1-29 (29 Pages).

Barros, C.P.; Nektarios, M.; Assaf, A., (2010). Efficiency in the
Greek insurance industry. Eur. J. Oper. Res., 205(2): 431-436

NA

1218575 5 Oy 5 il 5l da Sl 1 ity 2T
EXY

syl jlatets )55 olys Loy oS b cledlol JLai o
b o e Codlas

oo &y gogas LES 10 59, &l yie g Lyl Joges @
O den LB eS8 (o9 (pogas Cute flarazgi b den

sle )3 LU slacs o plesl ol Lulys (05 oal)3 e
LAz b 58,5 el b okl glp b Eaie &l g eSS &
O den @b 2k pe ST 09 Soe

2 NS 5ie (35 yazin 5 (59,0508 D) Hhe (il e
do Crio 5L Sl 5)lge

Sz el agad o Sl b (Sl azpe wales o
Slml s (ot (i g3 (S by Coys slizl g S genS
wdls walem ol Saay SIS Gl 5 a¥ole IS 9SS slad

Jelisa iz lie ok g pgthe ;5 yp o 50 S
Ol &S Glgime g Allie 6,55k g 5 bl Jelod daosls i
Wlis Lugioie o oL L 558 ol ol azils oS Lo
el 5 Jeloigay sz dmosls 331 5 (6 pslaez lio 5k 5 oo
a8 i o] S el g Alie 6,555 5 gyle] Julos daesls
Tk 5 ot llie mgii s 50 0l s05mte ) ilS ol axils
Jedos dools pnds g Judoxigay 1o dools 331 4 6)51&‘*-?' lao
ol als C,S)L‘Z..o Q—| ‘5945 6‘53‘-7“ 5 dlis Lg)fg)b 9 Lg)LcJ

Y )P gl myb AT de 5uSiighy dleiel s
o plxil o5 ol8zils slazdl saSasls wi )l ol I bbb

(6 Pages).

Boonyasai, T.; Grace, M.F.; Skipper, J.; Harold, D., (2002). The ef-
fect of liberalization and deregulation on life insurer efficien-
cy. Working. Pap. Center. Risk. Manage. Insur. Res. Georgia.
State. Univ. Atlanta. GA. 1-35 (35 Pages).

Charnes, A.; Cooper, W.; Rhodes, E., (1978). Measuring the
efficiency of decision-making units. Eur. J. Oper. Res., 2(6):
429-444 (16 Pages).

Cummins, J.D.; Rubio-Misas, M., (2006). Deregulation, consoli-
dation, and efficiency: Evidence from the Spanish insurance
industry. J. Money. Credit. Banking., 36(2): 323-355 (33 Pag-
es).

Cummins, J.D.; Turchetti, G., (1996). Productivity and techni-
cal efficiency in the Italian insurance industry (No. 96-10).
Wharton. School. Center. Financ. Inst. Univ. Pennsylvania.

Cummins, J.D.; Weiss, M.A., (1998). Analyzing firm perfor-
mance in the insurance industry using frontier efficiency
methods. In Handbook of insurance: 767-829 (63 Pages).

Cummins, J.D.; Zi, H., (1998). Comparison of frontier efficiency
methods: An application to the US life insurance industry. J.
Prod. Anal., 10: 131-152 (22 Pages).


http://creativecommons.org/licenses/by/4.0/
https://ijir.irc.ac.ir/article_9151.html?lang=en
https://ijir.irc.ac.ir/article_9151.html?lang=en
https://ijir.irc.ac.ir/article_9151.html?lang=en
https://ijir.irc.ac.ir/article_9151.html?lang=en
https://ijir.irc.ac.ir/article_9151.html?lang=en
https://academic.oup.com/restud/article-abstract/58/2/277/1563354
https://academic.oup.com/restud/article-abstract/58/2/277/1563354
https://academic.oup.com/restud/article-abstract/58/2/277/1563354
https://academic.oup.com/restud/article-abstract/58/2/277/1563354
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1501023
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1501023
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1501023
https://link.springer.com/article/10.1057/palgrave.gpp.2510029
https://link.springer.com/article/10.1057/palgrave.gpp.2510029
https://link.springer.com/article/10.1057/palgrave.gpp.2510029
https://link.springer.com/article/10.1057/palgrave.gpp.2510029
https://www.researchgate.net/publication/253866974_A_TWO-STAGE_EFFICIENCY_ANALYSIS_OF_THE_INSURANCE_INDUSTRY_IN_NIGERIA5.%20Barros
https://www.researchgate.net/publication/253866974_A_TWO-STAGE_EFFICIENCY_ANALYSIS_OF_THE_INSURANCE_INDUSTRY_IN_NIGERIA5.%20Barros
https://www.researchgate.net/publication/253866974_A_TWO-STAGE_EFFICIENCY_ANALYSIS_OF_THE_INSURANCE_INDUSTRY_IN_NIGERIA5.%20Barros
https://www.sciencedirect.com/science/article/abs/pii/S0377221710000196%20
https://www.sciencedirect.com/science/article/abs/pii/S0377221710000196%20
https://www.sciencedirect.com/science/article/abs/pii/S0377221710000196%20
https://www.researchgate.net/publication/241760718_The_Effect_of_Liberalization_and_Deregulation_on_Life_Insurer_Efficiency
https://www.researchgate.net/publication/241760718_The_Effect_of_Liberalization_and_Deregulation_on_Life_Insurer_Efficiency
https://www.researchgate.net/publication/241760718_The_Effect_of_Liberalization_and_Deregulation_on_Life_Insurer_Efficiency
https://www.researchgate.net/publication/241760718_The_Effect_of_Liberalization_and_Deregulation_on_Life_Insurer_Efficiency
https://www.sciencedirect.com/science/article/abs/pii/0377221778901388
https://www.sciencedirect.com/science/article/abs/pii/0377221778901388
https://www.sciencedirect.com/science/article/abs/pii/0377221778901388
https://www.jstor.org/stable/3839123%20
https://www.jstor.org/stable/3839123%20
https://www.jstor.org/stable/3839123%20
https://www.jstor.org/stable/3839123%20
https://ideas.repec.org/p/wop/pennin/96-10.html
https://ideas.repec.org/p/wop/pennin/96-10.html
https://ideas.repec.org/p/wop/pennin/96-10.html
https://link.springer.com/chapter/10.1007/978-94-010-0642-2_24%20
https://link.springer.com/chapter/10.1007/978-94-010-0642-2_24%20
https://link.springer.com/chapter/10.1007/978-94-010-0642-2_24%20
https://link.springer.com/article/10.1023/A:1026402922367
https://link.springer.com/article/10.1023/A:1026402922367
https://link.springer.com/article/10.1023/A:1026402922367

Ennsfellner, K.C.; Lewis, D.; Anderson, R.l., (2004). Production
efficiency in the Austrian insurance industry: A Bayesian ex-
amination. J. Risk. Insur., 71(1): 135-159 (25 Pages).

Farrell, M., (1957). The measurement of productive efficiency.
J. R. Stat. Soc. Ser. General., 120(3): 253-290 (38 Pages).

Fazel Yazdi, A.; Moinuddin, M., (2016). Evaluating the efficiency
and rating of Iran’s insurance industry using the dynamic ap-
proach of data window analysis. Prod. Manage., 9(35): 131-
150 (20 Pages). [In Persian]

Fukuyama, H., (1997). Investigating productive efficiency and
productivity changes of Japanese life insurance companies.
Pac-Basin. Finance. J., 5(4): 481-509 (29 Pages).

Hussels, S.; Ward, D.R., (2006). The impact of deregulation on
the German and UK life insurance markets: An analysis of
efficiency and productivity between 1991-2002. Cranfield.
Univ. School. Manage., 1-24 (24 Pages).

Jalali Naini, S.G.; Nouralizadeh, H.R., (2012). A two-stage DEA
to analyze the effect of entrance deregulation on Iranian in-
surers: A robust approach. Math. Probl. Eng., 2012: 1-24 (24
Pages).

Jaloudi, M.M., (2019). The efficiency of Jordan insurance
companies and its determinants using DEA, slacks, and
logit models. J. Asia. Bus. Econ. Stud., 26(1): 153-166 (14
Pages).

Jeng, V.; Lai, G.C., (2008). The impact of deregulation on effi-
ciency: An analysis of life insurance industry in Taiwan from
1981 to 2004. Risk. Manage. Insur. Rev., 11(2): 349-375 (27
Pages).

Mahlberg, B.; Url, T., (2000). The transition to the single market
in the German insurance industry (No. 131). WIFO. Work.
Pap., 1-23 (23 Pages).

Mahlberg, B.; Url, T., (2003). Effects of the single market on the
Austrian insurance industry. Empirical. Econ., 28(4): 813-838
(26 Pages).

Namdar, M.; Gharakhani, M., (2018). Evaluating the effect of
removing the tariff system on the efficiency of Iranian insur-
ance companies using mathematical and statistical model-
ing. Prod. Manage., 12(45): 153-176 (24 Pages). [In Persian]

Noulas, A.G.; Lazaridis, J.; Hatzigayios, T.; Lyroudi, K., (2001).
Non-parametric production frontier approach to the study
of efficiency of non-life insurance companies in Greece. J.
Financ. Manage. Anal., 14(1): 19-26 (8 Pages).

Pourkazmi, M.; Samsami, H.; Ebrahimi, Kh., (2010). Measuring
efficiency and productivity of public and private insurance
companies using data envelopment analysis technique and
Malmaquist index. Insur. Res. J. Insur. Ind., 26(104): 1-26 (26
Pages). [In Persian]

Qezelbash, A.; Lotfi, A.; Mohtashmi, M.; Koochakzadeh, M.,
(2019). Investigating the efficiency of insurance companies
from the human, technical and financial aspects to empow-
er the insurance industry. Monetary. Financ. Econ., 26(17):
167-192 (26 Pages). [In Persian]

Rees, R.; Kessner, E., (1999). Regulation and efficiency in Euro-
pean insurance markets. Econ. Policy., 14(29): 364-397 (34
Pages).

Simar, L.; Wilson, PW., (1998). Sensitivity analysis of efficiency
scores: How to bootstrap in nonparametric frontier models.
Manage. Sci., 44(1): 49-61 (13 Pages).

Simar, L.; Wilson, PW., (1999). Estimating and bootstrapping
Malmaquist indices. Eur. J. Oper. Res., 115(3): 459-471 (13
Pages).

Simar, L.; Wilson, PW., (2000). Statistical inference in nonpara-
metric frontier models: The state of the art. J. Prod. Anal.,
13(1): 49-78 (30 Pages).

Simar, L.; Wilson, PW., (2007). Estimation and inference in two-
stage, semi-parametric models of production processes. J.
Econom., 136(1): 31-64 (34 Pages).

AUTHOR(S) BIOSKETCHES

OB X g5 (B yxo

Email: alisouri@ut.ac.ir
ORCID: 0000-0002-9153-2277
Homepage: https://profile.ut.ac.ir/~alisouri

Email: zbehboudirad@ut.ac.ir
ORCID: 0000-0002-8390-0076
Homepage: https://economics.ut.ac.ir/

Email: Niakanl@irc.ac.ir
ORCID: 0000-0002-9821-8512
Homepage: https://www.irc.ac.ir/niakan

Ol ol ol s olzils colamdl oaslasls ¢,k slazdl o8 colasdl jLosils ¢ ygm (e

Ol ol el oKl colazil ouSCils ¢ i olatdl 0,5 g ki olaBl ah )| cualids IS &35 23l ey 6O gt o

olﬁl Ol Ao 00SLEB GG Ao (ogas (ShBYT 0,5 ¢,boliul .olﬂ,,:' bJJ

HOW TO CITE THIS ARTICLE

DOI: 10.22056/ijir.2024.01.05
URL: https://ijir.irc.ac.ir/article_160307.html?lang=en

Souri, A.; Behboudirad, Z.; Niakan, L., (2024). Investigating the effect of regulation on the efficiency of
insurance companies; A dynamic regression approach. Iran. J. Insur. Res., 13(2): 155-172.

\YY


https://www.jstor.org/stable/3519983
https://www.jstor.org/stable/3519983
https://www.jstor.org/stable/3519983
https://www.jstor.org/stable/2343100%20
https://www.jstor.org/stable/2343100%20
https://sanad.iau.ir/Journal/jpm/Article/976170
https://sanad.iau.ir/Journal/jpm/Article/976170
https://sanad.iau.ir/Journal/jpm/Article/976170
https://sanad.iau.ir/Journal/jpm/Article/976170
https://www.sciencedirect.com/science/article/pii/S0927538X97000164
https://www.sciencedirect.com/science/article/pii/S0927538X97000164
https://www.sciencedirect.com/science/article/pii/S0927538X97000164
https://dspace.lib.cranfield.ac.uk/handle/1826/3947
https://dspace.lib.cranfield.ac.uk/handle/1826/3947
https://dspace.lib.cranfield.ac.uk/handle/1826/3947
https://dspace.lib.cranfield.ac.uk/handle/1826/3947
https://www.hindawi.com/journals/mpe/2012/423524/
https://www.hindawi.com/journals/mpe/2012/423524/
https://www.hindawi.com/journals/mpe/2012/423524/
https://www.hindawi.com/journals/mpe/2012/423524/
https://www.emerald.com/insight/content/doi/10.1108/JABES-10-2018-0072/full/html
https://www.emerald.com/insight/content/doi/10.1108/JABES-10-2018-0072/full/html
https://www.emerald.com/insight/content/doi/10.1108/JABES-10-2018-0072/full/html
https://www.emerald.com/insight/content/doi/10.1108/JABES-10-2018-0072/full/html
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-6296.2008.00144.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-6296.2008.00144.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-6296.2008.00144.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-6296.2008.00144.x
https://www.econstor.eu/handle/10419/128685
https://www.econstor.eu/handle/10419/128685
https://www.econstor.eu/handle/10419/128685
https://link.springer.com/article/10.1007/s00181-003-0164-6
https://link.springer.com/article/10.1007/s00181-003-0164-6
https://link.springer.com/article/10.1007/s00181-003-0164-6
https://sanad.iau.ir/Journal/jpm/Article/976213
https://sanad.iau.ir/Journal/jpm/Article/976213
https://sanad.iau.ir/Journal/jpm/Article/976213
https://sanad.iau.ir/Journal/jpm/Article/976213
https://www.proquest.com/openview/b619c4b7ec9dfc2f5eb068f1c8c70f9b/1?pq-origsite=gscholar&cbl=34285
https://www.proquest.com/openview/b619c4b7ec9dfc2f5eb068f1c8c70f9b/1?pq-origsite=gscholar&cbl=34285
https://www.proquest.com/openview/b619c4b7ec9dfc2f5eb068f1c8c70f9b/1?pq-origsite=gscholar&cbl=34285
https://www.proquest.com/openview/b619c4b7ec9dfc2f5eb068f1c8c70f9b/1?pq-origsite=gscholar&cbl=34285
https://www.sid.ir/paper/100918/fa
https://www.sid.ir/paper/100918/fa
https://www.sid.ir/paper/100918/fa
https://www.sid.ir/paper/100918/fa
https://www.sid.ir/paper/100918/fa
https://danesh24.um.ac.ir/article_32857.html
https://danesh24.um.ac.ir/article_32857.html
https://danesh24.um.ac.ir/article_32857.html
https://danesh24.um.ac.ir/article_32857.html
https://danesh24.um.ac.ir/article_32857.html
https://academic.oup.com/economicpolicy/article-abstract/14/29/364/2366369
https://academic.oup.com/economicpolicy/article-abstract/14/29/364/2366369
https://academic.oup.com/economicpolicy/article-abstract/14/29/364/2366369
https://www.jstor.org/stable/2634426
https://www.jstor.org/stable/2634426
https://www.jstor.org/stable/2634426
https://www.sciencedirect.com/science/article/abs/pii/S0377221797004505
https://www.sciencedirect.com/science/article/abs/pii/S0377221797004505
https://www.sciencedirect.com/science/article/abs/pii/S0377221797004505
https://link.springer.com/article/10.1023/A:1007864806704
https://link.springer.com/article/10.1023/A:1007864806704
https://link.springer.com/article/10.1023/A:1007864806704
https://www.sciencedirect.com/science/article/abs/pii/S0304407605001594%20
https://www.sciencedirect.com/science/article/abs/pii/S0304407605001594%20
https://www.sciencedirect.com/science/article/abs/pii/S0304407605001594%20
https://ijir.irc.ac.ir/article_160307.html?lang=en
https://ijir.irc.ac.ir/article_160307.html?lang=en
https://ijir.irc.ac.ir/article_160307.html?lang=en
mailto:alisouri%40ut.ac.ir?subject=
https://orcid.org/0000-0002-9153-2277
https://profile.ut.ac.ir/~alisouri
mailto:zbehboudirad%40ut.ac.ir?subject=
https://orcid.org/0000-0002-8390-0076
https://economics.ut.ac.ir/
mailto:Niakanl%40irc.ac.ir?subject=
https://orcid.org/0000-0002-9821-8512
https://www.irc.ac.ir/niakan

	Keywords
	Abstract
	بررسی اثر مقررات‎گذاری بر کارایی شرکت‎های بیمه؛ رویکرد رگرسیونی پویا  
	چکیده
	:کلمات کلیدی 
	مقدمه
	مبانی نظری پژوهش 
	مروری بر پیشینة پژوهش 
	روش‌شناسی پژوهش 
	تحلیل پوششی داده‌‌ها 
	رویکرد بوت‌‌استرپ 
	 انتخاب ورودی و خروجی مدل 
	تعریف مدل رگرسیونی 

	جمع‌‌بندی و پیشنهادها 
	مشارکت نویسندگان 
	تشکر و قدردانی 
	تعارض منافع 
	دسترسی آزاد 
	یادداشت ناشر 
	منابع


