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Abstract: The purpose of this paper is to evaluate the relative efficiency of the 31 hea/th systems from 

Mediterranean Sea country. By using a two-stage procedure. In the first stage, a nonparametric 

frontier method of data envelopment analysis (DEA) is employed to measure technical efficiency 

scores for the hea/th systems, In a second stage efficiency scores are exp/ained by means of a Tobit 

analysis with a set of expla11atory socio-demographic factors playing the ro/e of non-discretionary 

inputs, such as education and urbanisation. The results indicate that average leve/ of efficiency scores 

is 60.27"~ . .Furthermore, The results demonstrate that systems who spending /ess in health are more 

efficient. 

Key words: Health Systems, Efficiency, Data Envelopment Analysis, Tobit Regression. 
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JS DMU rb~_, •DMU ).;ill ~L:..:il oh-" t+J.,I..iS 1..>"4i .)JyJI o~l DEA ...,_,_,J....l...,....... _, 
L.JÎ ~ ~,>~1 J4....ll <} ··~bl ~ ~ ~ ,..:,4-y.... ~! ..:.~..l.oll J.!_,.,.:ï J=- J 3 _;...... 0\.:S 
r~ 1~ •t-J) ... ,..:,~4-JI ,..:,~1 ,..:,\S_y:Jl ·~fiyJl Jl_,.....\11 •L.Jjl.i....Jll"t......!l ,._ci_,.;,Ji :~ 

19 . ..:.1_,1_)!1 ~L:..:il <} '-:!.Jb)'l ~_;:JI Li"~~-'.) DMU JS .!ll:W L.JÎ ..b~ 't-"'1-' _,!_;ill ~L:..:il oh_, 
~~ -~;..u..J,> ·~ 1_);..; 20•(Benchmark) ~yJI ~_,l.i..Jl ~-' ~\s DEA ...,_,_,J.....l ~ _, 
1..>"4i ~ '1 ·•~.loU.. ..:.4-y.... _, ..:.::::l:..l.o .)c. ~L..:ic.'X~ ·•_;OSlJ .»:- ulh_,ll ~~ •#1 ..:.lh_,ll 
_, ..:.~.\.JI L.Jfo L.JÎ ~ '1 ,..:,4-~1 _,l u::::l:...l.oll _,1 ......... 1 J=- ..:.L._,l..... ..)_;, ...,_,_,J.....\11 141 ô.,llill 
..&;. ~ .~1 .k..._,:;.. ._)c. ~_,)_}JI ~L:..:il ulh_, JS .)c. ys; _;JI 'U"4Jll oh_,~ Li" ..:.4-_?-JJ 
JSl ~~~~<}~) .... ....Ji ~l.la.!J ~~ ~.):! •cW)'J JI_,~~~ LI"~~ JLW...I <} -l;:!Li 

21.).) oh_, 

DEA ...,_,_,J.....'; '-:!~1 ~1-1-4 
uÎ LS.JJy-<=]1 c.J-o ~ _, ,_,s~J u4-~l _, J!'JI u::::l:...I.JI J;..:; ô~l ôollill L.Jfo L.JÎ ~ Î.l.;--S 

·· 22.(t-J) ... '.Jl:i..l 'L>""~i .).lr;. •'-:!.>il ~) ..:.4-y.....ll _,i ..::...)G...l...ll ~ ~1_,..... 1..>"4ill wlh_, J.ilb:u 
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~_) Jl;, ~ J-:i ~~ wl~_,ll u~ __,.;.._jÏ.i;i '-:?jjl J CCR ~j_,...:J ~\.;.)1 ~1.,;.-ll ~ .J 

:.)\:ill ~l.)c. (CRS -ConstantRetum To Scale-) ~WI ~~ w\.;.ll.....:i!l 

Max iJ" 

s.c; 

L:-1 u,-y,. rr 
L~11J'tXt 1( 

j=t, ... , n 

r-1, ... , s 
i=l , ... ,m 

;'} ~WI ;~_, j> J,i .:!" ~~ ..:.>1.,-f'-JI JJ.; :r 

.(DMU) 

;'} ~WI i~J JS' j.,i .:!" u-.-11 ..;..':>(..:.,Wi JJ.; :1 

.(DMU) 

.r ~(DEA) J.,i .:!" ~\ .J~I _,1 J.-u..ll :-ur 

.l J--..wl (DEA) J.,i .:!" ~~ .J~I _,1 J.-u..lt :-cr1 

(1) 

.~ i.;;\4ll (DMU) ;'}JI ~WI ..:.>I~J J..t.; :j 

.j ~J ;1_,0!1 ~\o'w4 iw.J : DMUJ 

-~· ..:-J ·~_,.u •• ~~li _r.;. : 8 

.j ;'}JI ~WI ·~, J.,i .:!" F' T ~· ï...,i :yrj 

.j ;'}JI ~1>'.11 i~J j.,i ,J' J.--11 1 J-".L.li ï...,i :x11 

o~_,J ~ (} o~üSll ~_;.. ~ .)} ~ (1) ~4_)1 ~1 t) o.Jfo..JI ~1 ~b ufo J 

~ wl.~a._,JI ~ t:" ~~ 1YJ -u w~t......ll -....~ ..:..lj ).) •.~a..J '-'1 ul ~ ~ m )_,ill jl.i.:iJ 

.U.tsJI •~l..iS.ll ~ ~~ •(%100) 1 ~~ J) ~.J ._,1-:;__,ij 'i ul 

t,>l ··~y,<:. o.~a._,JI.~ u~ ~ %100 Ü" Ji\ DMUTT ~~)_,ill j\..i.:i) •~_,l (} ~ ..:.,j\.S lj} 

ô.~a.J ~ L. ~)Ji\~~~ )_,ill jWI wl.~a.J Ü" '-':.~1 .~ Ü" t.SY..Io.~a.J ~,;. 
o.Jâ$ t.SY..I wl.~a.J t;.o ~ ~\! o.Jâ$ DMUTT ..:.,j\.S lj} L.l 23•_,.51 ~~].! ~ J li~l y,<:. .~ )_)JI 

2 4 .• _;iS.ll y,<:. (.5 y. \t 1 w l.~a._,ll • ~1 .) _,.ali 
I.A.)fo f>; '-'1 •J) o.~a.J ~ li~üSll ~_;.. J4-;'i (1) ~\.:.)1 ~1 t) LoS ~WI ~~ f>; J 

.(U...Iy 4-:!~ .;>JI ubl,JI JJc.) oy ù~)l.!; J .~a.I.J 

DEA y_,J..,.\t ~~ ~~ -2-4 
.;>JI w4-y>....ll ~>! ~ ..!llil ,J_,J.:.JI Ü" ~~ 'J L. ~ <...i_,.... ~ ~~ ~b ~~ ~ 

~4 ~ ~ L. .JA J '1 ~1 (j.J~ J,iiS ~L..ll ~1 ~b .. ti. J.~ J ~1 ~b.)~~ 
25:~1 

Max 8rr=I:=l -«-r Yr rr 
s.c; 

L~11YtXln = 1 

2.::=1 -«-r Yrj ~ Lf!l-trtXij 

-«-n 1J'i;;:::: 0 

i=1, ... , m (2) 

t=l, ... , s 

j=l, ... , n 

~~1~1-3-4 
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J u ..:ùL.lA..JI 0A J!; À J..IA..Jl u-<o-""":l ~ DEA 1.:-'_,l..i ._..! ~ .J.;- .JJj ~lill\ ~wy,ll ~ J 

:.}:! L.S ~~lill\~.)! ~wy,ll J~ L...lic. J 26•1Y 

Min 6 
7r 

s.e. 

LJ=lÀjXij ~ 6 Xtn 

LJ=l ÀjYrj ~ YT7r 

i= 1,2, ... , m; 

r = 1,2, ... , s; 
(a) 

(b) 

j= 1,2, ... , n; (c) 

.sY,.YI ül.u._,Jl ü)G..l.ol 4..;...11 ~~ ù,s:; ùl (a) :~llll jJ:!Ôll W:..:i e ~ ~î4 ~lill\ ~wy, <'~ 
ül.u._,JI ü4-y......l4yJI ~1 ùfo ùÎ (b) •(7t) \+i<-üS L..l"'l# jlyJ\ o..l:lo._,Jl ü)G..l.o ~ t.jJL..., ) J!i 

J..~A..JI JI~ LJC- À y,z.J (c) •(n) l+i<-üS L..l"'4! jlyJI o..l:l._,ll w4-Y.... ~ t.jJL...,) y,Sl .sY,.YI 

27.(%100} •.JiS ü\..l:lo.J ~ ojiS.ll_? ül.u._,ll .::.4-y......ll) .::,)G..l.Jl c) 1..:-'JyA.Jl 

Tobit t_,.; 0A _;1-l:>.JI c;:j_,....; -4-4 
~ L...lic. :~ ,.::.L....y.J\ ~~ ~ J;lj i'.li:i ._...,.......JI 1'\..hil\ .)c. oyj.JI ~_;\.;Ji ü\~1 ..l:l..u.:i ùl 
.)c. _>.!Jtll .::.L....y.Jl ~~ .)c. ~~ L.>-" J~ 'l..ijY.. _,....y...J l..ij~\ ~ c) ~~ rll:..ill 

28 l<j ~ ül...l.OJ\ . . - .li:i 1 ' 1~- ~ ül....l.:>.ll Ji, -'..kJ -. -1\ \..hill .U" . V" (..):!'LAtS_,.......~ J <..r- . (' - . r.,r-- (' 
0A ~~ .)c. DEA üly!._;.. _;1-l:>.J\.; r4ill </' DEA '"'"'_,1..1 wly!._;.. ~bl ~~ ~fol\ J 

29.J,w...y ùl ~ _;\.l:>.J'il c;:jW ü-o t_,.; ~..il LJS,J J .~1 J oy.-i.Jl .::.1~1 
~yJ\ c) 4-:!lc. J.,..w.Ji ;;._üSli üly!._;.. ...Je. ~_;l.;J\ ül~l yi Y-~ J-:i...,JI l.j~\ c::j_,..üll 

c;:j_,....; ,:fi....: [0-1] J4,..Jl .)c. t~llll ~~ tJ_A! J ~ (1) A.LIA..JI ~ •Tobit c;:j_,....; .JA .)JYI 

~ u-<ofo c;:j_,..üll •xi •y.-WI .::.1~1 tt...!. J Yi ._..,L. __;#- t~'W ~ ~ ~)Wl u....J L.>-" Tobit 
c;:j_,..ülll.j~ <o_;..li...ll a ü)L.IA..JI tt...!. t"' xi t"' ~ ~_rl...! ..b,UY- ~~ \j., 'Yt (~Y' .>#-) L.;4\S 

30:~1 ~\.; (j_,..ül\ ~\.JS ,:fi....: J .~)l,J\ .)c. ~1_,.:...11 ü\_>.!JtJ\ .l...co) Ei ~ J..t..... 

YÎ = Xta+ Et ~ (1) i = 1,2, ... , r 
y = y• si 0 :5 y• :5 1 
Yt = 0 si y*< 0 
Yt = 1 si 1 <y* 

"-b. ..;..JI t} -'.....~\ wl~l ~ L.. ~ ..l.t+ô) ~)~<:. .!lWA. w.i\S ljj \~ c;:j_,..ül\ ùfo. ùl ,:fi....: LJS,l 
•31~WI ~yJI .)-'.....~1 Tobit c::j_,..ül~l ül~l ~ L.. J (ü4-y......ll Jü)G..l.oll) .)JYI 

•jfl ~~ .)c. ~\.ij'/1 J jfl i'WI ~\..ll\ i::"'Wll ~ L.. ..bi! o..l:lo.IJ "'-:!.,! .1.\+ô) ~)I.e. w.J.;-J \..jjj ~ J 

ül~ ooüSll y!._:,.. Tobit _;1-l:>.Jl ~ t)\:lll.; J •jflrWI ~l.lll i::"'Wll .)c. .~'il ~ "-'l-i 
_;l .. ..c)U) ~.l.JI ~ .~ •4-- yl........... L.;4 0.1~1 ~ 'L..l"'.J~I ~ :L,)A J!;.) ~1 Ui:i.....JI 

.~1 L.JtS.... ~ •(4..:...20 Li,! _;L..c.)U) ~~ 0A ù_,.i\..t; 0A ~ •(4..:...15 j_,! 
J 'Y-~1 .)! c~ Jlj; Y <)J.lll .s_,:;......ll .)c. ~~~YI ooüS ül.l..l.:.A J;h:i ._..! ~~ ~ J 

_>.!J'ti 0.!\...(J ü\~1 ÛA u...;. .)<:. ~~ J!; l.j~ ,..::,\~\ ÛA üi.L~ ~ ù,h\.;ll ~ L..,...c. 

de.~\~ 1....;3 J .~1 ~YI ••üS .)c. 4-1.\+ô) ~_,.;) ~_;j ~ 0A 'i üly!.j.JI •j., 

:.::.1~ _;.Jl-'.fi..l t"' ~1 
1 ---11 't.a;"'l J...,...,; , Wl 1.:. \..lll :Lll · -. -'1 '\,;.;)'\ ~ ,j .~n - . -11 't.a;YI · -. -'1 J; · -'11 J ...... _,.,- (j f . (' <.r- i::' V" r.,r-- (j . . y- r.,r-- (j • ....,..-- -r-' 

.~1 ~\.i.;'/1 t~ L.;4 L>""WI 

-~~~ ü\JIY-'/1 t~ L.;4 ~ ~_;WI ül..le.L.....ll :~).;JI ü\Jc.L.....ll 
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~ Tobit y_,l...l rl.li.:i..l 1~ J •(~1) -r.y...JI "-?-jill ~ CCR ~j_JAJ Jl-;i...4 ~ J •DEA 
:~1 ~tllli.)J Eviews v. 4.1 ~uY. ~.)_,:;..JI ~WI U..y.ll 

Tobit ..JI.h.ll r1.li.:i..4 ~ 4JW1 i' DEA y~ •~tiS.l\..::...1_,.!._;.. .(2) r!..J J~l 

(Tobit)~~~ ~ t,-ll) o,;1!11 ~_,JI ..:..t;.:oy (DEA y_,J....~) JJ'il ~.,JI ..:..1_,.:.;. 

x~ _,.:,,;.. JJ.o,ll x~ _,.:,,;.. JJ.o,ll X2 _,.:,,;.. JJ.o,ll X2 .. AJ.o JJ.o,ll 

16 0.5873 VJ}il 1 0.9803 ~ 16 0,5849 jll~l 1 1 ~ 
17 0.5814 ~1 2 0.9079 VO:fll 17 0,5636 '-""'~ 1 1 ~ 

18 0.5728 )oi 3 0.8762 .)MAA 18 0,5389 ~J_,....ll 1 1 LJ..J,.. 
19 o:5695 ~ 4 0.8590 ,>&111 .JJt. 19 0,4990 I,!S.; 1 1 ,JoOi.ll .JJt. 
20 ' 0.5604 '-""'~ 5 0.8014 ~ 20 04441 .J11..4l.....H 1 1 )oi 

21 0.5534 ~_,!... 6 0.7:'/65 ..,....-.,.JI 21 04246 ~~ 6 0 8918 ùtMI 

22 0.5290 l.aS' .J' 7 0.7521 .:.t_). .. 11 22 0,4031 ~1 7 0,8583 ..,....-.,.JI 

23 0.4902 - ~~ 8 0.7483 Jl_, ... ll 23 0,3984 ~"431 8 0,8175 ~1 

24 0.4080 .J11..4l....H 9 0.7479 ~,.....JI 24 0,3587 ~1 9 0,7313 JI _,.li 

25 0.3998 Wl 10 0.7239 LJ..J,.. 25 0,3558 ci'..HR- 10 0,6961 .:J...t&. 
26 0.3897 ~ 11 0.7236 ùiJ_,..ll 26 03237 ~ 11 0,6865 .::.usJI 

27 0.3850 ~I,JJS 12 0.7089 ci'...HR- 27 0,3181 ~ 12 0,6687 .:.I.J.o11 

28 0.3628 ~1 1.3 0.6824 .:ausJI 28 0,2916 ~_,!... ·13 0,6661 ùiJ_,...ll 

29 0.3368 \Al 14 0.6292 .:J...t&. · 29 0,2650 cj.i.,Hll 14 0,6585 ~ 

30 ' 0.2344 t.W.;i 15 0.6233 yl~l 30 0,2411 ~I,JJS 15 0,6219 VJJ'll 

31 0.1845 cj.i._H!I 31 0,1896 t.....i.) 

Estnnated usmg the maxmlUm likelihood method m Evtews 4.1 . 

. SIAD ~u.~- .:JI>:-.,..... :~1 

EFFIC = 1.5995+0.0007EAU-0.0091EDU+O.Ol090BEIS-0.0093TABAC-0.0049URBAIN 
(0.0000) (0.8342) (0.0283) (0.0221) (0.0330) (0.0548) 
R2~0. 5568 R2-adj =0.4460 k=31 
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