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Abstract 

This paper is part ofa research program supported by the Health 

Research Institute for Health Security, with the objectives to monitor 

and evaluate the efficiency of health subdistrict offices in Thailand. 

Cost efficiency was empirically investigated based on primary surveyed 

data comprising 246 units operated in 12 provinces. First, descriptive 

statistics related to outputs (4 variables) and cost (3 variables inclusive 

of wages and salaries, compensation to officers, and operating expenses) 

are presented and discussed. All revenue and expense figures refer to 

fiscal year 2008. Two types of efficiency models (namely SCF and DEA) 
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based an the input-orientation approach were applied to estimate the 

efficiency scores. We found that 45 units lied on the cost frontier and 

that represented 18 percent of the total units; in most cases, efficiency 

scores (DEA, VRS assumption) ranged from 0.60 to 0.75 and averaged to 

0.69-implying that there was an ample room for cost-saving, specifically 

31 percent, if output slack or excess input were eliminated thus implying 

the scope for management improvement. Our estimates should be 

considered preliminary and an in-depth investigation needs to be taken 

in order further to understand the special circumstances and uncontrollable 

factors that might have affected the higher cost to those units, but our 

models failed to take note. The last section discusses policy implications 

and the health decentralization program in Thailand, which is a topic of 

policy interest. Improving the efficiency ofpublic agencies and effective 

public service delivery are among the goals of Thailand's public sector 

reform. Over the past decade, devolution of responsibilites from central 

agencies to local govemment units have fairly succeeded in areas of 

public infrastructure and social welfare-but have been less successful in 

primary education, public health, and environmental regulation. The transfer 

of the health subdistrict office is high on the national agenda, and the 

National Decentralization Committee strongly endorses this connection, 

it is important to disseminate information related to health subdistrict 

management, budgeting, and financing to the public, especially local 

administrators. 

Keywords: 	 Health subdistrict office, Measurement of cost efficiency, 

Stochastic cost frontier, Data envelopment analysis. 
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<in:!.l'VI~mff~mGt~~ 'VI1nVlUdtJe,j~~¢\lbUUnl'JL"1"lh-l increasing at decreasing rate Gt~Yff)w;hiJ-:J~ m'ru~l) 
~~m1'Yi'tJb~;~ (mf)~~ll):::~'Y1TImVlGt-lGt~) 'VI:!.lltJ~-:J 'VIUdmlU~'UGtl:!.ll';ill'OJ:::'lJmtJn'OJnTI:!.lbbG'l:::nlTI'il-llUL~~~U
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VlU1~1!?lldJ bVl~f)n'U bb{;l:::Sjf111:f.J ~\I ~lm~~1n1Jnld"1Vi'~lVlibn~11:f.J~1~ruosnf)\I bb~61:::<if1 bbDd" 
q ~ 

(weighting of variables) ~\lldJ~lbtl'U<iff)\lb'Yhn'U 

LL1J1J~1i\i)~.'j6'l1J'iti"i1l1CW Stochastic cost frontier 

bb1J'l.j'~l{;lf)\I SCF nlVl'U!?l1Vi'<ir?u111(jJld-l Yld-IltJn\J fll !od"i)'ltJ1?d-I'flfJ\JfffnUfJU1JJtJ 

1!?l ~~'U'U1i~l'U11 <if'U'Yl'Ubb'l.h<ill:f.J Sj f111:f.J~d-J~'Unn1J<SJl'!?losnf)\I <if1 bb'l.hBfid"::: ~\lD d":::n f)1J
~ q q 

~1~Vl{;l1~<if1bbth e.J{;le.J~<iI (outputs) ~f)\lfirnUf)'Ul~mJd":::nf)1J~1~n'GJnd"d"d-J 4 Dd":::bfl'Yl ~f) 

\ll'U1J;-nld"<ild"1'GJ~n1il ~U1 ~ n1d"<ild"1'GJ bri ~d-J ~'l.h ~fll ~1'Ufirnu \ll'U<ild"1'GJ b~ ~d-J'Uf)nfirnU 



~lU'lJ1mlf)UliJtJ~d-J6JjU bb'lJ'lJ~lSlf)~bf1~~~ SCF lh::;nf)'lJ~'m~l~~'WSll(?l (disturbance 
1 

terms) 2 cif14 n~l1~f) v ~~~UU~U1l~~n'l-'ru~nllnl::;~ltJmJ'lJ~d-J (normally distriliuted 
~ q 

random variable) ~~I~~Sll~~f)~~tJml u ~~~~f)U~1ld-J~m.nJ~ffi1TIJlm 1~uV\ u => Q 

1unlru~ u>O V1d-JltJ~1ld-J1l GiU'Y1Wnf)~V1U1tJ~lU~US1~~n1l cost-frontier ~1unlrltd u=Q
q I ~ 

!II 

V1d-JltJtl~V1U1tJ~lUUU~C?1lbUUnllf)~l~nlh::;~'Y1TIJll'WV1~f)f)~'lJU cost-frontier 

Yj = bo+ L bjXj + Vi +~; ---------- (1) 

1~tJ~ u.=>O 
! 

bLSl::: Vi dJummJ~n~n'l-'rn:::nllm:::~l t1bL'lJ'lJ b~u1fi-:lmn~ N(0, O'V 2) 

Y =cif1bblh\illd-J ~~1u'lJW'Y1dV1d-JltJtl\lf1l1-if~ltJ11d-J6JJf)~~tllitf)UliJtJ 

cif1u,Lh xl, x2, .... , xn V1d-JltJ~\lcif1bblh~~1::;~~UUj1U1ln~1ld-J~d-JcWuTIn'lJcif1bLlh 
\ill d-J1U'Y1l\l'lJ1nV1~f)'Y1l~Sl'lJ 

V-JSlV-J~\9lV1~f)m11~'lJ1nll6JJf)~~bnitf)UliJtJ ~lbLUnf)f)mtJu 4 ~lU~\ln~l11tJbb~11rl\lGiU 
f) t.h~11n\ill d-J vh1-if~l tJnll'lJ1V1l1~bllitf)Ul iJ tJf)l~~::;n ~1ld-J~d-JcWUTIn'lJ~Jll"v'l bb1~~f)d-J 

bbSl::;ll~~ tJ5u ~ b~u til bSl~ ~\l1Ub6JJ \ilsnU'lJ'Y1vh-:l1nSln V-JSlyh1VI f1l6JJU~\I bbSl ::;f1l1~~ tJ 

~\ln1l1Ub 6JJ \il b~ f)\I 1U~u~ ~tJl::;snl nl~ ~lU1'U Uf) tJ n V-J Sltil1VI Giu'Y1'U\9l f)V1U1 tJ ~\I 
~ q ~ 

bbSl::;1U'lJl\l~U~~n~~\lm tJ'OjlU1Ud-Jlnm~~::;n\9lf)f1l1-if~l tJ6JJf)\I~tllitf)UliJtJ "1Sl"1 
~ ~ q 

bb'lJ'lJ~lSlf)\lbffl'l-'J~~ SCF 1~lTInllvJ)l'U1rn~l ~ (iteration process) 

b~f)1Vi1~f1l"v'lld1~b\9lf)fVlf1l likelihood ~\I~~~ 1~tJnlV1'U~-Umd-J6JJf)\! likelihood function 
~ q 

~~f)rn~d-J1J~~f)~~~f)\ln'lJ'lJW'Y16JJf)\!nll~n'l-'l V1d-JltJbV1\il 1unlrudbll~U-U~'U1lnllnl~ltJ 
q q ~ 

6JJf)\!f1l u btJ'\,bbb'lJ'lJ half-normal distriliution 5 

InL = L {'l21n () In as + In <P ( - s & A I as) - &2/2as2} 

William Greene. (2000). Econometric Analysis (4th ed.). Prentice-Hall. 
filBm.mtl'U~1j1bf(~~~.yf11u b'li'U William Greene (2003) 
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-----------------

;e:::::::.,Q" ~2.I ~ov I 0 , A ~ 
'Jfifl7'Jfl?U'Jrn b'J:l-J~1~nldY1~5EltJ'U~5l~ru6fJEl~~1 u bb~:::~1'U1m~1'V'Jl'Jld-Jb~El'J b,.., , ,~ 


V, u Yiyhl«l~~h likelihood 5~Yi5~ ~El'''Jlni('U~llh:::d-Jlmnl':J u d-Jl~TU1ruVll~1ld-J~em 

'!J q 

lh:::~'V1fif1l'V'J ~~~1~5:::V1El'U inefficiency score ~~~l~l~~bYhntJ 1 (5:::V1El'Ull 

Vltb~~l'U~'UtJ~Vll'JGi''U'V1'Ul~El~l\la:ilh:::~'V1fif1l'V'J) 1'U6fJru:::~~1 u>1 5:::Y1El'U~~~1ld-J~El ~ 
q 

~ 

lh:::~'V1fif11'V'J <if1El~1\l1,~'U u=1.3 a:i~1ld-JVl:l-Jl~':h Vltb~~l'Uit'U ~ s:J~~'Jl~1l:l-J~El~ 

lh:::~'V1fif1l'V'J~El~~::: 30 Vl:l-Jl~~\l a:if1n~f11'V'J~"'J:::lh::;Vl~~'JlHo:il~ (cost-saving) ~~l~~El~~::; 
30 1~ ~lh::;:l-Jlru nl'J"'J ::;tl~tJlh~lh::;~'V1fif11'V'J5ld-Jl'Jb1 <ill bU'Unl'J1~ ~'V11\lVlrt~~~i1"'J~~ 

q 

Ulbotrl~dl'Unll~1ld-J~lbtl'U (excess input) 'V1l\l~5El\l~Elnl'Jb~:l-Jm:l-Jlru~~~~~ (~~ output 
ill 

ell CV A""

slack) Vl'JEl'V1~5El\l1ii 

f111~jl1l1:a"itl1~fl13JLL1J1J~1~84 Data Envelopment Analysis (DEA) 

bbtJtJ~l~El~ Data Envelopment Analysis (DEA) btlu5nb'V1~U~Vlrt\l. 
~U~d-J1~'Unl'J1~lh:::~'V1fif11'V'J b~d-J~~'Uld-Jl~~ bL~'V1f11'J~ 1950 'lJn bun 1~ tJitnbf1~f115~~ 

q ..s 

Joseph Farrell (1957) 1~Vl~nnl'J~m.tlbtl~~tJbYitJtJotrl:l-JVltb~~lU b~d-J"'Jlnii,~ld-J 
''VlU1tJ~1'Ubb'U1VlUl'' (frontier units) Vld-Jl~~~ VlU1~~1i11"'J~~Ulbotrl~~ln~b~Ell~~~~~~5~~5~

'!J q 

Vl~ElVlU1tJ~Gi''U'V1'U~15~f1l~1'UdEl'Ul~~~~~~bYhn'U "'Jlmb'U1~~~~n~11itn1~~nlVl'U~ii,m:l-Jq q 
ill , ill 

distance function6 ~El"'Jlni('U1~b'V1~ii,~1tl'Jbm'J:l-J5j~ b~ El fl'UVllVlU1 tJ~1'U~'Ubb'U1VlUl 
~ , 

~El"'Jlni('U1 b~'Jl::;~ Ltl~~tJ bYi ~tJntJVlU1 ~\l1'U~'U1 bb~:::El'tt:l-Jl'UVll ~1ld-J~€l ~tl'J:::~'V1fif1l'V'J 7 

nl'J1~tl'J:::~'V1fif1l'V'Jvill~5El~bbtJtJ~El U'l.J'l.JUJn~fm?":r;r~c/(?Un7'JN~(9I (production frontier) 

U'l.J'l.JdS'iJ\Jn7Ji~c/(7u"unu (cost frontier) i1"'J"'J1J'UbbtJtJ~l~El~ DEA b1nUl:l-Jl1~El~1\lbb'V'J~~1~ 
q q '!J 

1'UVl~1~f1l5~~ mfib~'U nl'J~~nl'J bf1~f115~~ 1f11n'J'J:l-J nl'JU'V'J'V1~ nlW~nldiEl\l5:l-J~ 
~ q 

b~&J~lmbU1~~ production frontier ~!\-l~~lltJ'VItL1~il~~tJulb'ih~-:l~'VImtJ~1 x ={xl, x2, ...., xk) L~€l't'llm1 
\I, 

!\-l~~~uJll (m~~~~'VImtJ"lfU~~uJll) y {yl, y2, •... , ym) l~tJYi Distance function D(y,x) 'VI&JltJ~\l1~tJ:ml-:l'lJ8\l 
v 'v 

output-input space 'lJ8\l'VI'j,.bm-J~~ bmtJ'lJbYitJ'lJn'lJ'VI'j,.btJ!\-l~~-6UbbU1'V1Ul D(y,x) = I mlii,Yi'VIU1tJ!\-l~Iilii:tUj
II ,t,I 1 

tJ~~'YlIT-6ubbU1'V1Ul f1'Hii.Yi'VIU1tJ!\-l~Iilii:U~8tJtJ";i~~'YlTI D(y,x) > I ~\l~ml&J'VI&Jll~J';h ~!\-l~lilfll&Jl'ITl~~",~i1~~tJ 
Ulb;Sl"'\lltJbbli'i~1~!\-lli'i !\-l~Iil-oJ1U1Ub'Yhnu'VIlf1tJ-llitJ";i~~'YlTImy.jloXb'Yhn'lJ";i~~'lJ LbU1'V1Ul 1U~ f1'Yll'l'VIrt\lb1l~1&Jl1b1 
1bq;m~1~t.I&J8\l~1f1~lUil~~tJUlb-irl(input orientation) D(y,x) =sup {9: x/9 V(y)} b-rlub~mnu D(y,x) = I 

'VIaJl~~\l~U1tJ !\-l~~tUjtJ~~'YlIT1U~~'lJbbU1'V1Ul D(y,x) > 1 'VI&JltJrn 'VI'\.bllr.J~~tUjtJ~~'YlIT~ln;h~~'lJbbU1ViUl 

i 
, 

• 

' 
I 
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f1111 "lh~~'YITI.rnw" L'U~dVi:l-Jl~~~nlTIIi11hd~'YITInl'W'Vll~L'Vl~)'u~nlle-J~@l (technical 
, 

efficiency) TE(y,x) = I / D(y,x) = inf { !J:xI!J V(y)} iteHI 1l1~~'YITInl'We]'ULitfl~"'Jln6fJ'Ulli1 
ai 

(scale efficiency) SE(y,x) = TEcRS(Y'x) / TEvRS(y,x) SE(y,x) = I Vi:l-Jl ~t;I~ 
, iJ , 

nJru~Vi"bm~..J~@lut4jnllv.J~@lLb1J1J "e]@lllv.J~@lfl1JLL'YI'U~~~" (constant returns to scale) 
, iJ 

A ai ;:1;:1, ""..,;:1.., "" 

SE(y,x) < I 'VI 'H) SE(y,x) > 1 Vi:l-Jl~t;I~nlru'YIVi'U1W..J~@l'U'U:l-J~mj-ru~nlle-J~@lLL1J1J 

"e]@llle-J~@lfl1JU'YI'ULb1l1N'U" (variable returns to scale) it13J 1l1~~'YITInl'W6fJfl~<Jf'U'YI'U (cost
q 

& 1U6J..,.., (( ,.d
efficiency) 6fl~(;f~fl'Ub'U(;fqJ~n~ru c(y,x) = min x {w' x: D(y,x) => I} bli1~J'YI w = (wI, w2,...., 

wk) ~flll~l6flfl~i1"'J~~nlle-J~@l CE(y,x) = w' x* / w' x lli1~~ x* Vi:l-Jl~~~ 
nllLii1"'J~~U1L~lL'Ul~~1Jfl@l:l-Jlll'W 8 

q 

1 I AA 0 

Charnes, Cooper, and Roberts (1978 ~fl11 CCR) b(;f'Ufl1tinll~1'U1ru 

1l1~~'YITIlll'WL~~bm~1Jb~~1Jlli1~Lib'YI~U~fkn~f[1l1bbnl:l-J~~ l1i1H11i1 "NflN~<i1S';J'I-£d6jJll11" (slack 

output) Vi~fl11i1 "iJiiJ~~UlL';hsJ'ULfi'U" (excess input) i1"'J"'JU'Ub'YI~u~dt;lnu111l
• q 'lI 

1l1~~n@l1~fl~1~bb'W~~1~L'U~h'Unl~li1nll 11i11h~~'YITInl'W1Ii1mm~1Jb~~1J ~l:l-JVi'i-b~~l'U 9 
q 

~~lu~!jmlaJG'lUl~Uj:;1&lmlaJLiJi-J.'!,Jlbb~:;~~Ulrn'r1leJ\I DEA 'flml.'l-bv'1-il'YIU.Jam1aJ'IJ'YlmlaJ;eJ11 Handbook 
of Data Envelopment Analysis, l!iWJ'lJjjllilTIrnjG'llaJ'Yhu WW. Cooper, L.M. Seiford, and Joe., 
Zue eds. (2004) 'llm)l\l~\I~ln~11'IJ1\l<i1f)UU~nf)'IJ~\lit Since DEA in its present form was first 
introduced in 1978, researchers in a number of fields have quickly recognized that it 
is an excellent and easily used methodology for modeling operational processes for 
performance evaluations .... DEA's empirical orientation and the absence of a need 
for the numerous a priori assumptions that accompany other approaches (such as 
standard forms of statistical regression analysis) have resulted in its use in a number 
of studies involving efficient frontier estimation in the governmental and nonprofit 
sector, in the regulated sector, and in the private sector... p.2 

~~leJTI'IJl~b~aJb&laJlU'IJ'VlmlaJ'flf)\I Taewoo You and Hongmin Zi. (2007). The economic crisis 
and efficiency change: evidence from the Korean construction industry, Applied 
Economics, 39, 1833-42. 

'IJ'YlmlaJ'lJel\I Seiford (1991) jlmlU11 !j(:.J~\llU1~~n11 500 ~~ib'Yl~U~ DEA biJUb~~el\I~e:J rnjt]j:;b!lu 

Uj:;~'YlTIm'V'i.nlaJ'YI~bmlU1UUj:;b'Ylf1~1\1 "1 

mailto:e]@lllv.J~@lfl1JLL'YI'U
mailto:nJru~Vi"bm~..J~@lut4jnllv
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?ITn7'J 1'OJ'Yl ~1'U~d~f) ~bll'U~ ~l'IJlfl~f),:mld'IJ~'Vlld~'U'Yl'Uf) ~1,j ~lh~~'YlTI[n~
q 

*,j'Vl~l~~r,na,dl~f),jnld'OJ~ minimize "iJ'OJ<iftni7l4i'7fhuLf1U/' (excess input) 

(1)--- Max - (u' s+ v' e) w.r.t.A 


, 
A I ""(2)-­ YA-Y s ~fl~fl~~1'U'Ylt!]jlWl (output slack) 

(3)-- X XA.= e 1l'OJ~~Ulb~1~1'Ubn'U (excess input) 
1 

A If A y = ~~dn~t!]jf)\l~fl~fl~ (m x 1) 


X = ~~~n~t!]jf)\lll'OJ~~*lb~l (n x 1) 

I 

If A I "" 

s = b1~b~f)dt!]Jf)\l~fl~fl~~1'U'Ylt!]jlWl (output slack, m x 1) 

e = b1~b~f)~t!]jf),j1l'OJ%HUlb~1~1'Ubn'U (excessive input, n x 1) 

U,v = ~lVlihnt!]je:J\l~11~~lflq)t!]jf),j~1bblhl'Ufl'~nldblJ1Vl~1~ 
A. = f11~~lh~~'YlTI 

( 

I A If 6J .4%.:1 I 

Vl'U1~1b~d1~Vl (DMU, decision-making unit) 1,'U'Yl'U~e:Jfl'bll'U~m1Jlfl 95 bbVl\l 

~lffwYi~l~'Ubb'IJ'IJ-oJlflf)\l Ul'OJ::;~1'OJln.nl'l!1'lihn1f11nd ~111 output slack Vl~l~ii,j 
~fl~~~~1d\l\l1'U~1d'OJ::;~~~I,~-bb~11'Yill,aJl,~ 'Yil'Ue:J\lb~~1n'U excess input Vl~l~ii\l 
1l'OJ%~Ulb~1Y\l~-\l\l1'UVl~f)'VlU1~1b~d1~~'U ~ 1~-m'OJ'OJ::;~lmnun11~11~-oJlblJ'U 

o ..,..,1 r 6J r d <1.1 1 
'IJ'Yl~11~fl'ld1'OJnl dlJd::;~n~ DEA b'Uf)\l~ndbn~1n'IJ~t!]j.n1~ Wl~ Chingerian and 

Sherman (2004) d::;'lJ11 David Sherman blJ'U~'Ubbdn~l~ DEA b~f)1Wllh::;~'YlTI.nl~ 
q 

~l'Ufl't!]j.nl~l'Ut1 ~.f1. 1981 ~f)'<\lln~'Ul'U1J 1983 Nunamaker 1~b'Yl~it~dl'Unld1b~d1::;~
q 

G1:I-Jm'-!,th'l'!:l-JltJd G1l:I-Jl'-rH;iltJ'Y1e:l~e:le:lmu'\.lJ)l1tl'W~!'~e:llVfvJrilU~,)L1MhhLJi'1l l.i1l'l'!:l-JltJ~e:l~e:l\Jm'-'OJ:; 
I ~ ~ I 

minimize loss (Yibn~'OJln excess input + output slack) <;J~le:lfuJltJLYi:I-Jbqj:I-JlumnG1wlJe:l\J Hughes 

and Edwards (2000) 

10 

http:b~f)1Wllh::;~'YlTI.nl
http:b'Uf)\l~ndbn~1n'IJ~t!]j.n1


t I it I 

~~'lJ111utI q).~. 1997 ~nlTI~HYiliLYl~it~ DEA ~lU6:f~Jll'lAf;;jlWJU 91 ~€l~l1 lU~fik,"'it.yj
q q 

i.I I 
I &::t ,QV A A I d 

Efficiency Measurement in Health Care," ~tJ~lU11:J-Jt-.J~~lU':rOJtJ 38 <J1U LnUn11q)".i·~ 

LtJunml~m~l~~lLitunl~1u'Lh~bYl~6:fVl~€lL:J-J~nl lu~lU1U~1€ltJ~~ 68 LtJun~ru.~n~lb~tJ1n'lJ 
d.li 

i.I 

nlW~1~~lWlm~1~~'V'-ItJl'lJ1~ 1€ltJ~~ 10 LtJun~ru.~n~l~eN6:fbllU'V'-ItJl'lJl~bb~~~nrJu (nursing 

home) LL~~1€ltJ~~ 5 LtJunlTIL~~~thd~YlTIJll'V'-1~€l~V1t.btJ~lU'lJ~lm1tJ'lJltJ~~Jll'V'-1 (health 

management organizations) 

Worthtington ~ltJ~lU11LYl~it~ DEA lJlW~11:J-JittJ:J-J:J-Jlnn111TInl~ Stochastic 

frontier m'i\1'i\1~b'V'-l~~11~lmb~~6:f~C?l1nn11 DEA btJumflUfln7j?LflJ7:M'U1J1JuuyaJu:JJ(9Jjn~ 
I I 

I "'... ... .g .fI1(nonparametric approach) Lbo/ino/ll~'i\11nTDnl~'V16:f€l~ stochastic frontier 6]j'~buUbb'lJ'lJ 

~l~€l~ b~~~~n"iJ bb'lJ'lJ'V'-Il~l b:J-Jo/I~n~ 1C?l tJ~un1~tJ111V1UC?l;r€l~Uit~lUb~ tJ1n'lJ~n~ru~ 
d.li d.li 

nl~~~'i\11H'lJ€l~~1~C?l'V'-l~1C?l 1C?ltJ~11tJittJ:J-Jli'illbb'lJ'lJcW~nifubb'lJ'lJ half-normal distribution 
'lJ 

I 
~ ~ ,61 ,.g 

V1~€l gamma distribution V1~€l exponential distribution €ltJl~ bC?l€ltJl~V1U~ DEA 

~~ruftn~ruv~~~tJ~~6:f~~~ntJ~~nl~~~~€l1~n1Jn~ru.t-.J~t-.J~o/IVI~ltJ~C?l (multiple outputs) 

~lu1~m~~tJ~~~ncJi~1~ DEA n'lJnl~1C?ltJ~~~YlTIJll'V'-1~€l~1~~'V'-ItJltn~lun~ru.tJ~~bYl~lYltJ 
b'Yh~~I.~ tJUYl~l'lJ~ t-.J~~lU1~tJ~€l~ bb'V'-lYl ~V1fli~'i\1~n~ 1.~~bYi tJU~l~~ 1C?l tJ1~;reJ:J-J~~€l~'lJ .~ 'lJ 

1~~'V'-Im'lJ1~~lU1U 68 I.b"'~ TI'lJ~1:J-J~m;;!~lutl 'V'-I.~. 2542 I.tJu1Ylmit'V'-lU1h~~'lJlfit:1Jt:1Jlmn 

11 '4Jlf1UY1ml~'1Jf)-:J Chingerian and Sherman (2004) ",U1484 UY1ml~~~-:Jl~;b~'ijL~\~"1,11!j~\9JJ'Ulml 
L'ijmTI:b~~~UU'11'lfl-mlL-ih~-:Jmml-b~~L~~'4Jlf1Vf"J.jff)~-:Jb~~~tlm11~lh~~Y1nm'lflmle-J~~ '1Jm)l-:J€i-:J~lmh"J. '" 
b~-:Jlh~~'U'Yif1Y1l-:J'1Jtl-:J DEA L'U~l'U~'1Jm'lfl ~-:Jit Is DEA the right tool to motivate a general 
model of performance (quality, access, and productive efficiency) in health care? 
Clearly DEA is proving to be an effective approach for evaluate individual efficiency 
as well as organizational efficiency; consequently, DEA could be used to evaluate 
quality and efficiency at all four levels of the health CaIe industry: 

(1) the individual patient's experience 
(2) individual physician level 
(3) the department or organizational level 
(4) the entire industry level 
Chilingerian and Sherman (2004, p.532) 

http:lU~fik,"'it.yj
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~:J.Jvn1'Yl ~l~~fl e:J'U(9)e:J'U v.Jfl\ll'Ut!l~Wnl'~i~~:J.J~'w;nl~11'Yll\l1~lnll Health Services 

Research December 200412 bbfl:::~bln i1'Yl:J.J~~l~J.n,t (2550) ~m!l1.h:::~'Ylfi.rll'VIJ 

'ljJe:J\l11\l~ ~l'Lllfl~:J.J~'Ubbm~11\l~ ~lDlfl~1111 
q 

Sj~<UJ'Ulnll~n~1'U'Vlrt\lb~~1nD1111bml:J.J~1'U1rnb~e:J1V1i(n1~~~1:J.Jllt:11ib'Ylflttfl DEA 

nDnlllll:::~n!Ql1(9)~~:::(9)1n 'OJlnnll'YlD'Yl1WIJe:J\l Barr (2004)13 ~lbb'Un~e:JyJbb11e:Je:JmU'U~e:J\ln~:J.J
q' q 

n~:J.Jbbln1'Ub~\l~lnt~~ <if1e:J~1\lb~'U DEA-Solver-Pro, Frontier Analyst, Warwick DEA bbfl::: 

OnFront bUWfl'U n~:J.J~~e:J\lbu'U~e:J1thb11~bib'U~lm~lnll ~\le:J'Urul!Ql1V1i(n1~~~1:J.Jllt:1q q .., 

till111~~(9)~b-ib~~fh1i~1~'Vl~m~~f11mnllbeW~\lb~nibe:J~ b~U DEA Excel Solver bbfl::: DEAF 

djwilu 

1'U~1'U~b~'Ue:Jll ~\ll'Uv.Jflnll~m!l b~\llll:::~m;: 1(9) ~1inlru~nttl~t:11il,e:J'Ulir~ 
'IjJ'Ul(9)nfll\l~1'U1'U 246 bbtA\l 1'U 12 ~\l'Vll~ b~e:J1V1~~1'Ub~11'OJD~D'Yl'IjJe:J\l~t:11il,e:J'Ulir~

\I 

'ljJe:J bb~~\l~i1&i b~\l~llrn'Ullll:::ne:JD bbfl:::nl11 bflll:::~ bll~~D bl1 ~DbU'Un~:J.J ~ (nllbb'OJn bb'OJ\l 
I I 

!Qll:J.Jf11blle:J1b~'Ul'Yl~l:::~D 10,25,50,75,90 !Qll:J.J~l~D bUe:J\l'OJln nll~'OJllrnl'OJlnf11b%~~ 
beW ~\lij&i b~ ~1 e:Jl'OJ'OJ:::UJ~:::Yfe:J'U~\lfl1l:J.JVlfllnVlfll ~) 

(j}l17Jd 1 bb~~\lf11~il&i b~\l~11rn'Ul'IjJe:J\l~t:11il,e:J'Ulir~ 1l1:::ne:JD~1~~1'U1'Ulh:::~lnl 
f111i~1~TI:J.J bbfl:::ll~~1~~'Ub~e:JUf11~1\l f11!Qle:JDbb'Yl'U bbfl:::f111~~bbfl:::f111i~1~~lbtt'Um~'U ~ i 

v.Jflv.J~!Qlbbfl:::m11V1D~nll TI:J.J~\l~e:J:J.JflDflfllnl'IjJe:J\l~t:11il,e:J'Ulir~ f11b%~~~1'U1'U1.h:::~lnlb'YhnD . 
\I q 

12 dJ'U'lJ'YIml:I-Jb~tJ'U~')~..lfl'UlliltJ~b;tJ'Uffl:I-J'yhu?'if) Vivian Valdmanis, Lilani Kumanaranyake bb~~ 
Jongkol Lertiendumrong 

13 'lJ'YIml:I-J'lI8~ Barr (2004) bbfflil~mdbmtJ'lJbYitJ'lJ11ldbbm:I-Jmd~1'Udru DEA 11l1:I-J~Un~lil/ffmu'U 1"lllmd1~~~'Ul 
bb~::ib~mb'V'l~ d,):I-J~~..jl'VI~ltJ w~8:I-Jn'lJLmtJ'lJbYitJ'lJ~rnff:I-Ju~/~rn~m;ru::i'lltl~b'YI~u~~Li'll8~bb~~::i11ldbbm:I-J d1:I-J 
1/ j q q I 

Vf~ bbVl~~b1'lJ1'If#JYi b'ih~~1~bb~::id1m'lftlyJ bb1~ ff:::YItl'U'hiJ'Ub'YIHu~Yi\lnU111l1ld::i~n<tl~f) ~1~n11~'lI11~ 
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5,491 HU ,hl~~1~11d-J1,%~~ 1.96 ~l'U'lJl'Vl (~tltl) ~ll,l,'UnmmdJ'U~h~\~~'UI,~tl'Ufill,%~m'Ylln'lJ 
8 37 , 06 8 'lJ 1 'Vl ~ tl tJ fi 1 <il tl 'lJ bb'Vl U~ ~1 ~1vr'lJ 

q 
,H, 1 n 1 b % ~ ~ b'Yl 1 n'lJ 35 8 , 5 2 6 'lJ 1'Vl 

bb~~fill~~1~1~~U~~fil~lbUUnll~l\l1~tl\l~bllUtl'Ul~~!jfilb%~~b'Ylln'lJ 762.727 'lJl'Vl 
i; 

nl11vr'lJ~nll~tl\l~bllUtl'Ul~~ (Vl~tl~m~~<il) ~'OJllrnl~1'U1'U~d-J11'lJnl1<ill1'OJ1n'rfldjtl\lcjl'U
'iJ 

! iI I I 

~'lJ';h~lb%~ ~ I, 'Ylln'lJ 11 ,698 fl1\1~tltJ dl~1n'lJih%~Ul bot'l (V\~l~ru~tl'lJfI~lnl)
'" q 

•&:tv t::i.2.J A IV I IV 

~bllUtlUld-J ~~'UWm~l\ld-Jnll'OJ1\l'Vml'lJl~ b%~m'Vlln'lJ 1.3 fI'U (fll~\I~~H'Vlln'lJ 4 flU)
'iJ q 

I , • 
2>' 2>'. I <=I 2>' 2>'<=1 Q.I I <=I 

'OJl\l~6ff1~~~11Jl~ (fllb%~~ 0.88 flU) bb~~1,'OJ1Vl'Ul'Vl~'U'lJ~'U'U (fllb%~~ 1.4 flU)
'IJ q 

Gl1.cn~~ 1: ~l~i1~~llrn'Ul fill~~l~ ~~~~<il U~~1JfI~ln~tl\l~bllUtl'Ul~~ 246 Uv1\1 
q 

•nUt ~"m .n~u ,hSD .nth 911• 

Pop 246 5,491 3,743 1.187 32.785 ~'\fIrn 

Teost: 246 1,958.320 997,693 823,053 9,984,683 '" m\'t1W113.J 

leI 246 837.068 296,os1 111.150 1,701.900 
, .. 
fl'~l~ 

. 
lc2 246 358,526 385,169 3.800 2,925,170 fllli1mJLLi'1U 

Me 246 762.727 835,132 86,004 9,356,041 fl11a'il, 

'" output I 246 6,242 5,896 579 32,386 nnm'J"Il1mfl 

output2 246 1,221 1,154 46 9,594 nnffl1"ilLtltUJm~lU 

output3 246 4.186 4,133 50 27,088 
,... 

nnm'J'OJLOO3Jm~U8n 

oUtput4 246 49 51 10 396 tnll1113.J'lIU 

Outputswn 246 11,698 9,583 831 64,404 TI:J.JlJ~Tm 

c4_5_1 246 0.00 0.00 0.00 0.00 
t: 

LLWYl~ 

c4_5_2 246 0.00 0.00 0.00 0.00 '" Ifi'1U1i1LLWYl~ 

c4_5_3 246 0.00 0.00 0.00 0.00 I.fl"''lm';j 

C4_5_4 246 1.29 0.56 1.00 4.00 .....~1U1Cl 

C4_5_5 246 0.22 0.43 0.00 2.00 ffwmmlCl 

C4_5_6 246 0.88 1.11 0.00 8.00 
.. ,
t.rJI'1 ~'W~1l.J1Cl 
" 

C4_5_7 246 1041 0.84 0.00 4.00 
' .

'" '" ..... 
L"Il'VlUli'1ElU '1 



---------------------------------------------------

78 nlsDonlsnlFlSvllEl:nlFlIOnljU
-"" 

, 
fitllite),UlirtJ;Jd-JG1f11d1d-Jn\u'YhntJ 481.7 ~l'UtJl'Yl ~lWJrummd-JlbtJ'Uf11b~~tJdltJ~ltJ!iltl 

'!J 

firnittl'UlirtJbyhntJ 1.96 ~l'UtJl'Yl f11ir'ITtJjl'UbyhntJ 1.76 ~l'UtJl'Yl l.~tl1vi\i1'U~YJ1~VlG11n'V1G11tJ 
~tl~fh1~~ltJ~tl~fibnittl'UlirtJ1~l.l.fi~\lfllfit1~l.lltl1b~'U1'Yl~ (1'Ud~~tJ!ill~~~tl 10, 25, 75, bl.G1~ 

90) itld-JG11'U~ndl\l~ 3 I.l.fi~\l~~!;h'U (~tltJG1~) ~tl\ldltJ~ltJ ~\lfid1l1~11~~,h'UdltJ~ltJ
'!J q 

1'Ud1l~tl\l~'UI.~tl'Uf11~1\lI.'YhntJ 47.9% dtl\lG1\l~1~tldltJ~ltJf111fi~lbl.G1~fh~lbU'Unld~1\l 6J 35.0%
'!J q I 

bl.G1~l.tJ'Uf11~tltJl.l.'Yl'UtJf'lG11nld 17.1 % 
q 

teo-loot) lei leI me .."an 
~1,"1,"N 246 246 246 246 

Sum 481,746.80 206,000.0 88,200.0 188,000.0 YhL'l.rm 

Mean 1,958.3 837,067.5 358,526.0 762,726.8 1.J1l'1 

plO 1,150.4 474,175.0 57,794.0 233,741.0 1.J1l'1 

p25 1,352.3 637,420.0 110,300.0 360,992.3 1.J1l'1 

p50 1.741.7 804,160.0 255,819.5 517,270.6 1.J1l'1 

p75 2,214.6 1,013,603.0 400,370.0 864,292.6 1.J1l'1 

p90 3,033.8 1,221,183.0 882,009.0 1,444,829.0 1.J1l'1 
-.-~-- ._....- -------.....~------~ 

shoostl 246 0.4789 0.1940 0.0590 0.8794 

shoost2 246 0.1714 0.1357 0.0030 0.6158 

Shoostmat 246 0.3498 0.1573 0.0735 0.9370 f1nff~ 

http:YhL'l.rm
http:481,746.80
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Gll'n~~ 4 bb~~~~~~~GlVl~eml'lli~nld.snfl~~blTnfl'UliJ~ 1'U~1'Ud'U~bllitfl'UliJtJ 246 
2;' 2;2; 2; 

bb~~itahh~6J51nd'Yi~bllitfl'UliJ~1vrnld~bb~Yf~~'U 1.35 ~1'U~'U 1'U~1'Ud'Uitdj'UnldGldd'iiJ
~ 

i.I l I 2J 

-m'l.t11'U/'Ufl~Gi''U~1'Ud'U 1.54 ~1'U~'U ~nldGldd'iiJb~~&-l'Ufln~bll'U'Yi 1.03 ~1'U~~~ 

Statistics Outputt Output2 Outputl Output4 outputsum pop 

N 246 246 246 246 246 246 

Sum 1.535,574 300,278 1,029.825 12.031 2,877,708 1,350,753 

Mean 6,242 1,221 4,186 49 11,698 5,491 

p10 1,486 245 458 13 2,757 2,075 

p25 2,244 489 1.504 17 5,268 3,173 

p50 4.059 885 2,998 29 9,357 4,794 

p75 9.222 1.575 5,513 62 15,412 6,681 

p90 13,064 2,632 8,253 108 22,103 9,016 

, 

POp = ~1'Ud'Ulh~6J51nd'Yi'iiJ~'Yl~/,tltJ'Un'lJ~bllitfl'UliJ~ 


Ouptput1, .... , output4 ~~~~Gl (nld1vr'lJ~nld) .snfl~~bllitfl'UliJ~ 

~ 'JJ6' ~6'
p25,... , p.90 VI&-ll~bI~ ~l~ fldb6jj''U 'Yl~ 

I i.J ~ 0 A OJ 

VI'Ud~ 'lJl'Yl ~nn'U N VI&-ll~bI~'iiJl'Ud'U~bll'Ufl'Ul&-l~ 



, , 
t::! !/.I .... t::!.... A I,:!I. 

Gllll~'Vl 5 ~b6i (9)~~ EldJ~ll tJl'lJ~ El~6irll'UEl'Uld-J tJ "illm~'U~(9)'V1tt'U~El~'V1'Ud tJ~l'UEl'U~ 

l'U~1'Ud'Ud'W'lJl1~6irllUElUl~tJ 116 bb'V1~~L~1'lJ~'UEl(9)'V1'U'U q;)lb%~tJlltJ1'lJbYhnu 158,822
q q 

Ul'Vl\?lmb'V1~ l(9)tJ~lbb'UnElElmu'U 104 U'V1~YI~~W~'UEl(9)'V1'U'U"illm'Vlf1'lJl~'V1~El El'lJGl. q;)l~%~tJ
q q , 

Q..I 0 0 I I A 

102,286 'lJl'Vl Lb~tnll6i'UUI;1'U'U"illnn€l~'Vl'U6i~Jll'WGllUI:I"ill'Ud'U 45 U'V1~ ~lb%l:ItJ 165,277
q q q 
I I !/.I 

Ul'Vl\?l Ell;1mUEl'Ul~tJ Gllll~Y1 6 bb6i<n~ ~~ldd-J~El~ b~'U€l(9)'V1U'UY16irllU€l'Ul~tJ1wnwifEld-J~6j1<nu
q q oi.!l 'IJ q 

L~W"illn'V1~b tJ~l'U\?ll~ ~ 1(9) tJSj:lqj~ q;)lldd-Jn'U~yhn'lJ 18.4 ~1'UU1'Vl 

el2 1 

e12 2 

e12 3 

104 

45 

10 

14 

25 

116 

102,286 

165,277 

71,684 

45,198 

73,060 

158,822 

127,541 

146,013 

93,456 

82,383 

91,991 

172,109 

3,600 

5,500 

2,000 

1,000 

2,400 

3,600 

981,500 

692,025 

280,000 

305,000 

280,000 

981,500 

~'l..l'r,]~"nt'l.!l1X 

mnw'eluMliDltJ 

- nf).:n'l'l-i~'ilm~vi-ru~ 

- f)1.f*,), 

, 
, A 

- VI'WJ~-n'l-if)'I-i 

-"1a.JL~~t;tVl1i'l-i 

L'3U~~Vl'l1uViamite:Jtn:JJ!J1~-ru 
, I 

';.nnVlU1!J-llWi11\1'1 

.. 
- L'YlV'fUl~ Vl'J€l e:JU~L 10,600.0 

- n€l-l'YJU~"1Im'W~lU~ 7,437.5 

- €lU'O,). 716.8 

- n €l-l'YlWll:J.J'l1U 632.8. . , .., 
VlU1mlUe:JU 1,826.5 

- 'J1:J.Jb'3U€l~VlUU 18,400.0. , 



<ill'rl~~ 7 bl,rI~~NGln11~nrn<ilU'YI'U,11:h11~~l~bb'U'U~lGle:l~ stochastic cost frontier 
q 

1~~nTVjU~lV1<ibmh<ill:hJVl:hJl~~~f1T~'e:ln~e:l~f111~~1~11:hJ (log of tcost) ~e:l~rlrnUe:l'U,l~~ 
!II I 

~11,1,1h~rl1:;lh:;n e:l'U ~h ~ f11~e:ln~lU1Ulh:;6fll n1 NGl N~<ilYf~~hJ1:;I,Jl'YI (f11 ~e:ln) 
If ,I 

f11~:hJth:;~'YIfirl~e:lue)<il'rlfl11:hJ~~Vl~UVl~€lNGln1:;'YI'lJ~e:lcilU'YIU~e:l~'U,1~NGlN~<il1,tJ~~Ul,l,tJGl~
q q 

U€ln.;nnbbrl~~NGltJ1:;:hJlrnm11cJl'YI~rle:l'U~rnrl:hJiJ~ constant-cost ( L In Xi = 1) 'OJlnNGln11~n'rl'1 

~U~U11 m1<?11bitu:J1U~€l~rlmU€lUl:ir~cl1'U,lVlqJrle:l~fI~e:l~n'U~n'rl'~ decreasing cost n~11~e:l 

cilU'YIUbbtJ1N'U,<il1:l-J NGl N~<il bbG1eJ<il11n11b~:hJ~UUe:l ~n11Vl:hJl ~~~ cilU'YI'U,b%~ ~ (unit cost) q q 

'OJ:;Gl~Gl~wm rlbllUe:lUl:ir~~~l ~n'OJn11:hJVl~e:ln111VI'U1n11 b~:hJ~'U, n11~lcJlf11'V'i111~ I,<il e:l~ 
b6JfU.nrll:hJ11b1~fl11:hJlcJl eJ<il'rlm11~'YI~mn~e:l~rlbilum-bl:ir~cl1ulVlnJ~~laJb~:hJ~ nVlU'YI1~1,~:l-J... 

m:hJlrnNGlN~<il (nl'TIJJn11) 1~~~<ilU'YJUb~:hJ~Ubl,<il1ueJ<il'rl~Gl~Gl\l 5mX~Vl~~~e:l1:;~'Un11N~<il 
I 


&::& 0 I QJ 


'U1n11<illn111:;~'U~<il:hJJll'V'i 

~n'rl'rn:;~e:l\ln11N~<il'U~m1~ln11~fl11'OJ:;dju (under-utilization) ~e:l~rlbilUe:lUl:ir~ 
m'OJ'OJ:;b~~1~e:l\ln'U n) n11Gl\l'YIUmm:mmb'U'UrlbilU€lUl:ir~e:l1'OJ'OJ:;n~'U,1~lVlnJbnun11fl11:hJ"v'le:l~ 

q ... 

5nU~Vl~\l supply> demand 1,6Jf'U, n11~~rlbilUe:lUl:ir~lu~u~~tJ1~ln1~~lU1uue:l~bn'UltJ 
~) m11V1'LJ~n11n'OJn11:l-J~e:l\lrlbilUe:l'Ul:ir~~'U~<il11'OJ1n'rl'1~\lcl1'U1VlqJl,~~1n'Unl1i1e:l~nu11fl 
bbGl:;cl~ b~:l-JrI~Jll'V'i ~~ <?11 bit'U~ln111:;~'lJ~fl11'OJ:;dJu rlbilUe:lUl~~cl1'U,1Vlru ~\lnfl11:hJm:hJl1b1 

q OJ 

~'OJ:;1e:l\lWnlW~11b~:hJ~'Ul~~~b~:l-JNGlN~<il Vl~e:ltJWGl~1J'OJ~~tbl,~ll,~e:lGl~f1~ll~~l~ (output 

slack I excess input) 



82 nlsDClnlsnlFls:gllfl:JllFilOnLJU 

(9I1Tl~~ 7 : VJ~tll"~d-.Jl rnnll"~"vb'V1"vb.sn e}.:mlll'tte:n,j,l~tJ 
q 

Number of obs ::: 246 

Wald chi2(4) ::: 91.76 

Prob> chi2 ::; 0 

Log likelihood -70.780 

Lncost Coef. Std. Err. Z p>z Log cost 

Lnxl 0.1148 0.0319 3.600 0.000 Log outputl 

Lnx2 0.0805 0.0276 2.920 0.004 Log output2 

Lnx3 0.0749 0.0221 3.390 0.001 Log output3 

Lnx4 -0.0383 0.0225 -1.700 0.089 Log output4 

- cons 12.1962 0.2211 55.150 0.000 Constant 

/lnsig2v -2.6792 0.2226 -12.030 0.000 

/lnsig2u -2.3012 0.4337 -5.310 0.000 

Sigma_v 0.2620 0.0292 

Sigma_u 0.3165 0.0686 

Sigma2 0.1688 0.0324 

Lambda 1.2081 0.0937 

Likelihood-ratio Test 3.28 

Prob>=chibar2 = 0.035 

'Ylf,?l~€lUflru,~:J..JU~ constant cost: : lnxl + lnx2 + Inx3 + lnx4 = l', reject• 
chi2( 1) 469.7 

Prob > chi2 = 0 

http:V1"vb.sn
http:VJ~tll"~d-.Jl


I 
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bb'lJ'lJ t-JfltJd~~nrunld1'ULL'lJ'lJ~lfl fl\l ~ld-lldnfl'Ud-ll'UVll ~lfl11d-l~fl ~tJd~5'YlTI.rn'V'i 
q 

I ~ 

~\lbb~~\lbtl'Ufl~bb'U'U fl~bb'U'U = 1 Vld-ll~fl11d-l11 VI't.b~\ll'UU'U~lbU'Unldl'Ud~~'lJbb'U1V1Ul 
, 

~flnld'lJ~Vlldci1'U'Yl'Ufl~1\l51tJd~~'YlTIf11Vf~\l~~ ndrn.YJfl~bb'U'U > 1 ~~~fl'U~\lfl11d-l~fl~ 
q 'IJ q 

tJ d~5'Yl TI f11'V'i ri\l fl ~ bb'U'Ub~ d-l~ 'UVI d-ll ~ ~\ln ld'lJ ~Vll dci1'U'Yl 'U~ fl\l ~n l<Ufl'U 1 if~ bb ~\l~'U 
q 
~ 

~eWtJd~~'YlTIf11'V'i fl~bb 'U'U 1.25 Vld-ll~ fl11d-l11Vl't.b ~\l1'Uu'U'l51ifn~f11'WYJ"il~tJd~VI ir~ 

cil'U'Yl'Ufl\l1~~fl~fl~ 25 - Vlln111~51nlw.'futJd\lnld~~nldlm~~b'Yhn'lJVI't.b~\llW~'Ubb'U1wll 
q q, 

tilld1\lYJ 6 bb~~\lnldbb"ilmb"il\l~fl\lfl11d-l~mJtJd~~'YlTIf11'V'i 

I 

il'~<3;; 8: ~n'M~nldnd~"ill~~fl\lfl~bb'U'UtJd~~'YlTIf11W'1 

1.0 1.099 4 1.63 1.63 

1.10 - 1.149 19 7.72 9.35 

1.15 - 1.199 39 15.85 25.2 

1.20 - 1.299 81 32.93 58.13 

1.30 1.399 55 22.36 80.49 

1.40 - 1.499 25 10.16 90.65 

1.50 - 1.999 22 8.94 99.59 

2.0 - 3.999 1 0.41 100 

~16-J 246 100 
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o/1111-:l~ 9 ~L~ tJUj,b~~bbuUlh~~'Y1TIJll\Al~e:l~ bb~~ ~~~'Vl1~d-Jl bU~tJ'IJ b~ tJ'lJn'IJ 
'IJ 

I I I 

~-:I~~e:l~~ bflo/111 e)o/111 ~lb%~ tJ~e:l~ I,b~~ ~~-:I'Vl1~ bbo/1n~l-:lnU ~ll,%~ tJ~e:l-:l~-:I'Vl'1~nl'V~~'Y1IT 
q 

I,I,~ ~~-:I'Vl1~cW'l!I'ru1~ n ~e:lu.yh-:l d-Jl n-~-:lUl~I,~U~l'dl'iiJ ~o/111'iiJ ~e:l'IJ n'IJ~e:ld-J~ I, ~-:lfl ruJll\AI 
q 'IJ q 


I 21 I 

.cI .c! v .cI 

b\AI e:l fll1 d-Jle:l'IJ fl e:l'IJ e:lflfll-:1'VlU-:I 

I 

d 

Gl1.ifl.:lfl 9: I,mtJ'lJbYitJ'lJfl~I,I,UUU1~~'Y1TIJll\Al~e:l-:l~blTite:lUl~tJbtJUdltJ~-:I'Vl1~ 

:">'" 
"-"'\::'"'''.~", ... ................... ..•..;i,.\ ... 


'm,ifi.:l\t3tl "~';114 ..~ ····•··· .. lHmff 

1100 1.344 0.136 10 G1d-J'Y11tidlnll 
q 

2600 1.292 0.393 23 'U~Thltm 

"" Ii"3200 1.190 0.078 20 G11'U'VI1 
q 

.c! 

3300 1.279 0.097 36 fllG1:;m'l!l' 

.., . 


3900 1.255 0.148 23 'Vl'U€l-J 1J1m1J 

y:rA


4600 1.446 0.209 31 nl G1'U'TI
Ii" 

q 

... 
5700 1.302 0.098 27 l"l1tJ-Jdl tJ 


.., 
 ... 
6100 1.261 0.099 4 ~ 'VI tJii1'U 


6500 1.442 0.251 9 ~'l!I'~1~n 


7500 1.376 0.120 33 G1 d-J'VI1G1-J ~dl d-J 

q 

Ii" .c! 

8400 1.231 0.097 16 ~11'l!l'iJl'TI1'U 

9000 1.261 0.159 14 G1-J"llm 

Total 1.312 0.191 246 



Kernel density estimate I 
I 

I 
I 

I 

I 
I 

I 

I 

1 1.5 2 2.5 3 
inefficiency score, typehs=4 

kemel = epanechnikov, bandwidth =.04 I 

I 
I 

I 
I 

I 
l!..J~nl'~~m~m911:W U1J1J~l~eJ~ Data envelopment analysis (DEA) l~t.J1m; input­ I 

I 

orientation(minimize cost) o/i''UY1'UtJl~neJ1J~1 t.Jq;)l"~ll~w'Ub~m,j, q;)l~eJ1J bb'Yl'U1J~~lnl 
q q I 

bb~~Gi\~'VJ'Uq;)l ~lbit'Unll ~h'Ui1'OJ~t.J~ (;1~YfeJ'Ul!..J~ l!..J~\9ltJl:::neJ1J~1 t.J outputl-output4 I 
!?l~~~l~o/i''U mlf)1'U1n11i~eJ(;1:W:WGl variable returns to scale (VRS) bb~~ constant returns I 
to scale (CRS) \9l1:W~1!?l1J 
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oM 

VRS 
I 


I .::i 


fllb%~~ 0.6870 

I OJ 

flla..Jfimnu 0.6630 
dlI 

~l Standard deviation 0.2090 


0 Dominated unit 101 


0 Efficient frontier 45 


0 

eRS 
, I 

.::i 

fl~lb%~~ 0.516 
I OJ 

flla..Jfi~Jl'U 0.469 


fll 
I 

standard deviation 0.271 


'o;nne-J~nl1~m~nlurh'Ud~~€)U11 SjVltb~~l'U~'UbbWdVlUl 45 Vlt-b~ ~~dJ'U~~rhU 
b'Yiln'IJ 18.3% ~b)lit€)Ul~mbu~bVl~€)Sjfldla..J~mJlh~~'YlTIJll~lu1~~'lJblmn\9h~nu ~lb%~~~€)~ 
fldla..J~€)U1.h:::~'YlTIJll~ (1~~1~e-J~~€)~ VRS) \9l1a..Jn'j-nt~d€)~1~ 246 bbvi~ b'yhn1J 31.3% ~~~~€)U 
f1n~Jl1~~€)~nl'nh~VliJ~Gi'U'YlU (cost-saving) Vla..JlmVl\9l ~1 iota = 0.687 Vl~Il~fldla..J11 

q q 

Vl1n~b)lit€)'U1~~1J'llilh~lh:::~'YlTIJll~lvrYf~b'Yhn'J1:::~'lJbb'UdVlUl ~1a..Jl1b)1~~1~~1J1J1:::a..Jlru 
q 

68.7% n~mVl~~~'Ci):::~-n~'IJ~n1lVl~€)e-J~e-J~\9l1'U1:::~'lJU'Ci)'Ci)iJu1~ 
q 

g" 

11 ~~lUi..;r~itb~'UrhU~€) ~~ €)~1:::'IJ'IJ ~ ~\9l1 a..J1J1:::bs:J'Ue-J ~~ €)~ ~b)lU~ ~1'IJ1~~ €)~ 

n1:::'Yl1d-:l~lfi11ru~~ ~~fl1€)'lJfl~a..Ja..Jlnn11n111~1J1~~'YlTIJl1~nl1l~~1~~€)~~b)lit€)'Ul~~
q q 

b~€)lvrbn~fldla..J~'U1'Ci)11Vl"b~~1'U~€)~~~l~~1~~'lJ1J1:::a..J1ru€)~1~f1a..J~1 f1UVl1Vl"b~~1'U 
dlI q 

I I I I 

1JDiJ~cVi~b~fib~€)b~'U~dbb1J'IJ~lVl'lliVl9•.b~~l'Uilu ~ bb~:::btJ'U~€)~~b~'U~lVl'lliVl9.,b~~lUcVi~€)~ 

1J1:::~'YlTIJll~ b~~1J~1J1J1 
q 
~ fl ru:::i..;r ~ \9l1:::Vl ibn ~~ fld 1 a..JVl ~lnVl~l ~~ €)~ nl1'IJ~Vl11 

..;r~m1l'Ubb\9l~:::~'U~ fldla..J~€) ~1J1:::~'YlTIJll~btJ'U~~~ bn~~u1~btJ'Ui~~-'\9l1a..J1Jln~ 'Ci)lnVl~l~m bVl\9J 

http:fl1�)'lJfl~a..Ja
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I 
myh~u n) nl~1&i1l"V~tJUlb~1a-Jlflbnu111 \,~u nl~ltJq;h~l,Jb~U\'~e)U q;)l~HlJ\'\''YlUUf1mn~ 

I 

q I 
\,nunl1f111a-J-ojlbtJU ~) nl~1Vfu~nldVl~m'Jr;:,e.J~~~lnl1~f11~~btJU brte),J"V1nf111a-J ~EJVI~t)UVi~e) 

I 
I 

mdYil,J1U~~lnl1mruoYia-J1~~U e) ~1,J1~n~1a-J f1~1~tJ tJe)a-JW11 e.Jr;:,n1~~mj-1l<il tJbb'lJ'lJ-oj1r;:,e),J"1
cjJj I, I I I 

e)l"V"V~f1r;:,l<il\'f1~ e)UbUe),J"V1nr;:,~\,r;:, tJ~l bb11~5u~ b~U "(;{1l11~bb1<il~f)a-Jbb'lJU~ b~'rf' n1~Yi 
I 
I(;(m<Ue)u1iftJ~,Je) ~uuml::; VI~e)~U~~,JVI~e)e)~~U~a-J~W1fU'lJYl"vi1,J1nr;:, 11~::;~l~U~VI'UlbbUU "1r;:,"1 

!I/ I I I 
~,Jibu-ojlUlun"Vn~~a-J~e),J(;{rn<Ue)U1iftJlU(;{1l1~bb1<il~e)a-J~b~'l!l'~e)a-J"V::;~lnl1(;{tll<Ue)U1iftJ5u ~ 

I 
Irf1Vlln btJUn1~'lJ~Vl1~bI,'lJU be)n61fU-ne) l"V"V::;tl nD <ilVl~t)tl n f11'lJ~1 a-J nuVI tb tJU1n l~~U 61 

'lJ 'lJ I 
I 

bb<il (;{tl1<Uf)UliftJlU'inu::;btJuVlt.htJ'lJ~n1~~e),J1l1f1~~ bi:llVl:t..lltJ~e),Jnl~'Y11,J1Uf1~EJ'lJf1r;:,3J~lU
cjJj ~ q 

I 
I~,Jf1a-J \'br;:,::;1~U15~~a-J ~1 tJ ~,J bb~11f1~bbuu11~::;~YlTIlll'W~l tJ~l tJ~l bb~11 m"V"V::;~,J f1,J-ojl \'tJu 

~f),J~f1,J(;{tl1<Ue)UliftJb\,"',J~um111 I 

~~'lJ'lJ~<il~13J11~::; b~Ue.Jr;:, bbr;:,::;1<il11~~~YlTI1l1'\Al~e),JVlt.h tJ,J1t.IJIl f1~3 e) ~1'Uf111a-J(;{U1"V 

~e),JVI'I,htJ,J1U~~~U3JVl1l1f1V1~e)wvhtJ,J1un1nu n~ll~e) Ue)n"V1nlibtJU3J1~~nl~~,J'lJln ~e) 

m~tJn~t),JVI~t)lVf~,J1r;:,bbnVltilmlw~ubbulV1i(1 VI~t)lVfbtJU~lbb'lJ'lJnl~<il,Jlu~lVlW'VIt.btJ,J1U~U
'lJ 

e.Jr;:, n1~~m~n~e)l"V"V::; btJU~e) ~ <il ~lVl'~'lJ ~'lJ1V11~(;{tl1<Ue)U1iftJu1111 Yl'lJYll UVI~mJ~n'l!l'lVll~e) 
111 tJ1 U 11"V::;!i bb U1Yl1,J11~'J11~

q 
,J11~::;~YlTI1l1'\Al~e),JVlUl tJ,J1U6fJ e),J~Ue) ~1,J1~ \,~U 

I I J 
n1~b~3Jma-Jlrue.Jr;:,e.J~~ (output targeting) VI~e)r;:,<il~lmhuYibnunl1f1113J-oj1btl'U "1r;:,"1 e)U,J 

I I 

n1~(;{tll<Ue)UliftJbtJUVltiltJ1bf1~::;~ (unit of analysis) Yi~~Ul<ilb~nn~::;Yf<il~<il ('Uf1r;:,ln~b.wtJ,J
q 

3-5 f1U ~q;hli-oJltJnlW~l~ 2-10 ~lU'lJ1Yl) ~ma-Jru"Ylr;:,~wtJ<il6lft)'lJ~~<ilb'OJU nl~w11~,J
q 

e),J~n~~e)3J'Y111~~ltJnl1bbr;:,~1~b~'ml1\'~mmtJ'lJbYitJ'lJn'lJe),J~n~~Ul~lV1~ (b~U n~a-J) 
~ I 

~l tJ,Jlunl~1~ tJ<U'\Al'lJl1(;{1 bVl~11~::;nl'~~1~blr5uVlU,J~f),Jf111a-J~e) tJ11~::;~YlTIlll'W I 
q '" 

b~tJln'Jn1~lVf'lJ~nl~~lnl1~~'lJ (under -utilization) ~,JVl3JltJf111a-Jl1 (;{tll<Ue)'UliftJ(;{la-Jldbl I 
I 

'OJ~b~~m3JlrunldlVf'lJ~nl~l<iltJ~~UYlu<ile)VlUltJ~,Jf1,Jr;:,<ilr;:,,J ~la-J'W,Jn~U~UYlU (~,JSj~n'l!l'~ u- I q q 

shaped Vla-JltJbVl~ <il~1l1'\Al scatter diagram 11~~nmJ) lun~a-J(;{tll<Ue)UliftJ~f1~bbUU Iq 'lJ'lJ q 
I 

11~~~YlTI1l1'\Ajq;)e)U~1,J~1 ~b~ tJu~m(;{UmbU::;11 f11d"V:::~~:::'lJ'lJ~~1'OJ b~ tJ3Jl<iltJ ~ru:::~~~l~ I 

11d:::b~Ue.Jr;:,b~ e)f1UVll(;{lbVl~bbr;:,::;~U\9m~'Y111Vfm~lrue.Jr;:,e.J~~i(e)tJbnu111 VI~f)q;)11i-oJ1tJ(;{,Jbnu111 
q 'lJ I 

!I/ I 

nld~n'l!l'l~~,JSj~e)~<ilb~Ub~,JultJ'lJltJ n~ll~e) 3Jl~~nld "n7'jf)J!J'jJJ.JfffnUfnnUtJ" I 
(conglomeration) lVfr;:,~-ojlU1U(;{tll<Ue)UliftJr;:,,J '\Ajje)a-Jnu~~e) b(;{Ue)~e)~~m~~e)~lh::;nmJ~,J~ 
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l'U8~\9l-nl';jn:i::oJl~~rnu8'Ul~~lV1mJ~n~~\91nutl'J~~l~~~1l:J.J~lb~'U b~'U 'J~~~l~~bn'Un1l 
'lJ 

5 n1~ b:J.J\9l'J b'\Al'Jl~';hnl'J~:J.J'Ul~:J.J1dJ~~\911n bl'U'U'VI'U'Yll~~i(8 ~'VI~8~Jll'\Albl'U'U~~ lh~~l~'U 

cl1'U1'V1nJ1dJ~'Jbl ~'U~'VI~8:J.Jm\9l8.fl6£f~ "1~~ bb\9il'U~Jll'\Al&~~ :J.Jll'OJ'OJU'U nl'J6]J'Ucl~~:J.J'Ul~:J.J 
~ q 

~~'Ul:J.Jln~'U nl'Jb&1'U'Yll~'OJlnUl'U:J.Jl iJ~~bllU8'Ul ~~~~\911n~'U b1~l~1~b&1'U'Yll~~'U~\l 
'J1:J.J~\ltl'J~~l~'U~ ~l'U'\All'VI'U~ 1,~'U6]J 8\l\9l'Ub8~:J.Jl n~'U nl'J~1U'J1:J.J~bllU8'Ul~~1VIdj'UfJ'U~ 
u~nl'J6]J'Ul\911'V1qJ 1dJul'OJ~b~'U~tl~'J'J~ifl'Vl'nJnl'Jb&1'U'Yll\l:J.JlmXn 

~b~~'U&'UU~l'U1l nl'J1b~'Jl~~tl'J~~'YlTIJll'\Al~8\l~bllU8'Ul~~ ul'OJ~~tl'J~1~~u 
'lJ dlI 

bb~~f1ruq;)l 'J1:J.J~\l8tJl'Uf11l:J.J~'Ul'OJ6]J8~~u~~l'J8~~nwnf1'J8~cl1'UYi'8\l~'U b~8~'OJlnb~'U'U1~ul~ 

q 'lJ 'lJ 

6]J8\l~jUl~~nl'VI'U\91 bb 'U1'Yll~~bllU8'Ul~~rh ~18'U1tl&~n\918~~n'Jtln~'J8~cl1'Ur18~~'U 
9/ , , 

(\9ll:J.JUNu1fnif;}n1'JrhYlu~ifu~eJun1'Jn'J::'OJ7tJeJ7U7'OJLMun'eJ.Jf1n'J1fnfl'JeJ.Jr,:f';JUneJ\Jnu uifun 

2 W. ft. 2551 14
) b~8~'OJlm~'U1l b'Ylf1Ul~ 8U\9l. bb~~ 8U'OJ. 'Y1l\ll'Ul'U~'U~bb~~ln~~\91nutl'J~6j'fl6j'f'U 

I I 

nl'J~bbmb~~~il:u~~'U~utl'J~:J.JlrubYl8\9l8U~'UeN contingent demand ~~bb\9ln\9il~n'U 

1'U~~~'U~-'Y1l1~~l ~ 'UeJn'OJln'aln ~l~'J~u'Jnl'Ju~'VIl'J~\91nl'J1\91 ~Yi'8~~'U-tl'J~6jjl6j'f'U 
bb~ ~ ~ 'Yl 'J\l ~ru1 

q 
~ ~18 nl ~ boj[ l:J.Jl ~ cl1U~1:J.J1 'U~ ru~n'J'J:J.J nl'JU~'VIl'J~bllU8 'U l ~~ 

'lJ q 
I I IV 

~ .e:i I V I V V ~ iI I,d, iI v 

nl'JU'J'VIl'J~lU'Yl ~~ 8\l\9l1 n1lnl'J~\ln \91 n'J~"1'J1\l/n'J:J.J 8'U~ 6]J81,~'U8 b6j'f'U'U~8 \91f1~8\l nu 

W'JU.S6jJJ77WUM\J"lf7$1 w.ft.2550 dJ7@7'J7 47 Ufl1 ru&i1l ~iJ~8~cl~b~~:J.J~il:u~'U'U1V1 8tl'Yl. 
q Old Q.I dlI q 

~ffn ~Jll'\All'Unl'J~u ~\916j'f8Unl'J~\91U~nl'J~Tfil'Jru~6]J 1\91~b%'\All~8 ~l\l ~~1'U'J~~utliJ:J.JJl~ 
q dlI 'lJ

IV , , 

'J1:J.JYf~nl'Jbll~18'U~bll'Uu~nl'J~lTIl'Jru~6]J1VIbbn 8tl'Yl. ~~lwi11~ b1~lVi ~l'U:J.Jl1~~1f1'J\lnl'J 
q 

bll~18'U~bnu8'Ul~~~l'U1'U'VIrt\l (35 bbvl\l) 1tl bb~1bl,~~nl'Jtl'J~b~'U~1l:J.J'\Al~8:J.J6]J8\l 8tl'Yl. 

l'Unl'J~ubll~18'U l'UU 2552 ~iJUl~ (81l~'Yl~ n6j'f6j'fl~1~) 1~bb\9i~~\l~ru~fl'Un'J'J:J.Jnl'J
dlI q 

b%'\All ~n'OJ~l'Unl'Jbll ~18'U~bllu8'Ul~~1 VI bbn 8tl'Yl. ('U l ~8.n~nlf 1nlf~1~TI'U 
b~'Utl'J~TIlU~ru~8'Un'J'J:J.Jnl'J)151~~nl'Jtl'J~6j'f:J.J1tl'VI ~l ~ bb~1 '\Al~8:J.Jnu~\91r1loj[8 b~'U8'Yll\l b~8n 

q q 
iI I 

('VI~l~'Jtl bbUU oj[m~'Um1i8~~~~l'U1'U 5 d·tl bbUU) 1\91~Y1 bb\9i~~~\l'VI1\918l'OJ'OJ~b~8n'Jtl bbUU 
'lJ 'lJ 'lJ 

14 be:Jmnm(:.JU ~duml~,dl ·LiieJiuff~iI 2552 D1Ynnn7'JrhEJTfJUfffllUeJWJJEJ tM eJV@). iJ.hhLfN tMVl7LUUn17i, , 
rimTeJu!M eJV'O).­

15 ~~~uhu1mn~~liJld~ 1Ud~~Uf)1lbtln~ldUdme:JumdUd~~:J.J1Ie:J\lf)ru~e:lUnn:J.Jmdb%'V'Jl::;n"ilmd(h~1tlU
III I I q q i 

~rIl'UtlUl~tI bbf1~ beJn~ld~eJ VI~mnru.,4 b~eJU'tll bl.f1::;mdlh::;b~uml:J.J'V'J~emeJ\I~munl'ldeJ':li;bm·1e:J.:jriulu 
.., '" 

md"il~md~lU~liJldrn~lI, 

http:be:Jmnm(:.JU
http:8\l\9l'Ub8~:J.Jl
http:Yll~'OJlnUl'U:J.Jl
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n1'j1%tJ bb~~n1'jb~ tJ bb~i~~,:n'U1%tJ b~ tJ1n'lJ n1'j1(9)tb~~Y1TI[n~esn eh'l~t;llUe:)'U1iftJ 

dJ'UGb'U'Vl~..:lesn€J..:ln1'j~(9)<il1~lh~~'U~~ (~..:lfl'j€J'lJfl~~~€J..:l'jl1Cil1..:l~~lnn11n1'j1bfl'jl~~'jltJ~ltJ­
n1'j'lJ1'Vl1'jb~U bb~~b1J'U~1~€J~~t;lltr'U1%tJ'Vl~m.h~n'U~esnfn~rh'U'VlibllVIfl11~~'U1'GJ biu 

q 

~ru.n1Y'iesn€J..:lnl'j'lJ1nl'j~1'U~esn[n~ fl11~Y'im~tJ..:l "1~"1) 'lJY1fl11~dS1~€J~ln(9)~bu'Ul'U~€J..:l 

nl'j%~~'j'j'YI~~ tJ1n'jbb(;l~n1'j'lJ1'Vl1'j..:l'lJlh~~1 ruesn €J..:l~t;llit€J'U1iftJ (bb(;l ~'Vl'U1 tJ..:l1'Ufll fl~i\i) 

~ ~ 

~b~tJuS1fl11~b~'U11n1lll~'Ufl11~~bl.~~fl11~b~11'GJ~t;llU€J'UliitJlV1n'lJ~'lJ~l'jesn€J~f)~llnlllnmm
'lJ 'lJ 'lJ 'lJ 

Gb'UtI€J..:l~'UI.I.(;l~~..:ll'U U1'GJ~I.1J'U~~~~fl1'j 'Vllnn1'jtlltJ1m,IJI1'jn'GJ"1 bn(9)~'U €J~1lnlllnfl'j€J..:l 
I I ~ 

G'f1'UtI€J..:l~'U'GJ~<iI€J..:l%~~'j'j..:lULh~~lru~U'lJ~'U'U~t;llU€J'U1iitJ %(9)I.<il~tJ~'lJfl(;lln'jVi~~'Ufl11~~
q q 'Il 

~l'U~esnfn~ bb(;l~mtil'jru~esn nl'jl.<il~tJ~nllll'illlh..:lm fll'jesn f)~~t;llU€J'UliitJ'Vl~€J%\9I'Vll€JtJn'jrubm~
q q q q 

bfl~f)~~mfl~f)..:l1~esn€J..:l~t;llUf)'U1iitJ 'j1~~~%~lV1~'lJ1n1'jb~'lJ1Jl'VlaJ O,i'U 11~\~1.1.~'YI~ Yl'U<ilbl.Y'i'YI6 

~ltJ'j~~1~t;llUf)'U1iitJl'U1J1..:l1'U) f)~..:l l'U~~n1'j1J1'Vl1'j~~ u1'GJ~S1nl'jI.<il~tJ~n1'j1VfS1 

flru~n'j'j~n1'jrllnuYi fi'YI1..:l bb(;l~nl'j1J1'Vll'j~t;llitf)'U1iitJ 1(9) tJ I.~fll ~'YI'j..:lflru1 ~1'Utlf)..:l~U°tl 'lJ q q 

~ll.1J'Un'j'j~nl'jG'f1'U'Vl~..:l TI~n1Jcib 1.1.'YI'U~l'U~l1n'jru~esn ~1 1.1.'YIW[!€J..:lf)..:l ~nllln fl'j€J..:lG'f1'UtIf)..:l~U
q 

~l<1l'jnl'jb<il~tJ~nl'jb~€J'illn1'jtll tJ1f)'U'lJfl(;lln'j~l'U~ltil'jru~esn~l~..:ln ~~t;llU€J'U1ii tJesn f)~ mJ'YI. 
q q 

mf)~1<il'jnl'j..tr1..:l~Un..:llW[l€J~~t;llUf)'UliftJb~~b~~<ill~fl11~~lb1J'U 'Vl~ltJb'Vl<il 'GJ1n'Vl~ni\ilU 
q ~ 

~€J~(;l1'U<il1'jl..:l~ 5-6 ~~tI€Ju111'Uesnruvvd~t;llU€J'U1iftJ1~'illfl11~i1~~mb(;l~'ill b~'Uf)~'Vl'U'U'GJ1n
'lJ q q 

b'YIfi1J1(;l e:1'LJ<il. €J1J'GJ. I.b~~'GJlnnf)..:l'YI'U~esnJllY'i~11J(;l16 ~1'U1ULaJu€JtJ ~..:lb1J'U~rutUlrul.~..:l1J1n 
q q ~ ~ 

11 ~1 tJesn€J..:ln1'j'f11..:l1'Ubb1J'lJ bfl~f)~l tJ 'Vl1n G'f..:l b~1~1Vffl'Utlf)~~'US1fl11~ b~ll'\ll.b(;l~<il'j~'Vlun 
~..:l~~~esn[n~~..:l~'U-fl1~11'GJ~~..:l1~'illfl11~i1~!jf)n'Ub~~~'U<il1~~1~'lJ f)~..:l ~b~ tJ'U~U'lJ~'U'U 

q 'lJ q 

1Vfi11fl'j~nl'j~'U'Vll~rnu€J'U1iitJ~Ubb'U1'VlU11(9)'GJlnf111h~~'YITIJl1~ bb(;l~n1'jtJ'j~b~~~flrun1~
q 

b~€JtJn~f)~'Vl~f)bb'U~';blV1I.1J'Ubb'Vl~..:l~m;l~~l'U ~1'Vl~'lJ~tnU€J'U1iitJ~~fl~bb'U'UtJ'j~~'YITIJllY'i~1
'lJ 

I ~ I 

(bitf)..:l'GJ1n~Jl11~bn~~f)~'~~hfl,);l.i'U ~.;j'lJ'Uml~'Vl~f).yhl'lJ~..:l n'U~l'j 'Vl~€Jl.h~6[j'ln'jUf)tJ
'lJ 

n11~1<il'jJ1U17) nU1'GJ~b1J'Un'jru~n,);1~u1~'U1'GJbi'Ub~ tJ1n'U 

16 f)mVJu~"lJm'W~l'lJ~ bll'UUdmtlm~ru1'V1~ f)~ld~~1<ii'~m~~~~~f)~~VJ'U"1~~bb~U 2549 bll'U~'t-lJJl 1~tJmlafib~:/.J 
bb~~ml:/.J~d:/.JiifJ"lJ~"lmm,hl:J ~e:I1;flUf)"l1'U'VI~f)U~~n'U1:'f"IIm'Wbb'tt1"l"l11~ (1:'fU~"l1) b'YI<f1'LIl~ mJ@]. bbm;l'U'lJl"lyjUl1~ 
f)~"lVJW~:/.J"l1'U~:/.J'YI'lJb.nl:/.Jl<ii'dtJ ru uml:Ju 2552 ~l'Ud'Uf)fJ~VJ'Ub~:/.J~'UbW 5,484 bb'tt1"l ~~~'Ui.~~l:/.Jl~b1 ~'lJfl'U~m.J~ 
b~:/.Jb~:/.Jl<ii"o;nm1'lJ16Jj~"lJ~"l ~U~'lf. bbr;'l~tJ"llUm~l~1:J1~l:JfJ'U~'lJ~m~1"l11m~ flrn~b<f1~<f1lflqj~ :/.JVn1'Y1m~tJ 
'fi~~:/.J<f11fl01~ (~:1L~f) U'YI:/.Jm1(9JJU bll'U'lJ1jrul~m~ 2552) 

17 lumru.~d~~l"l~ 'WUil~mUaul~tJ 52 bb'tt1"l ~U~~'lflf)mfJl:Jf)':h 3 WuflU (~~I:Jr;'lt 21.1 bl1I:J'lJn'lJ~l'UdU 246 bb'tt1"l) 

bml:J'lJbl1I:J'lJn'lJ ~lb%~1:J 5,491 flU 



5. 6f~ 
q 

I 2/ I 

nld"l~m~€l~ ~wnd-J'lJd"::;b~I,l,e.J~'lJd"::;~'YlTI[n'W~m'l61bnit€ll,l,l~tJ (d"1d-Jrr'l'VIl-i1 tJ'lll,l,~1,l, ~ 

~€l'l[n~1~) djl,l,nd"::;'lJ1I,l,nld"'VI~'l~1~'lJl~ b~'l1~1Vf~l bitl,l,nld" bb~::;61€l~~~€l'ln'lJ'VI~nnld"
d.!I d.!I 

'lJ1'V1ld"[n~1~11,l,tJ~l'V1dJ (new public management) b~€llVfbn~~1ld-J~1,l,l~ll 'VIl-i1tJ'lll,l,
d.!I q 

~€l'l1~~~1 bitI,l,'lll,l,€l ~l'lb~d-J bb~'l e.J~<ll'lJ1nld"61lTIld"ru,::;b~€l<ll€l'lJ61I,l,€l'l ~1ld-J<$i'€l'lnl'~r~ €l'l'lJd"::;6ffl6ff1,l,1~ 
d.!I 

1~ tJ~d"::;'lJ'lJ'lJ1'V1ld"nld"b~l,l,bb~ ::;nld"1~~l tJ€l ~l'l'lJd"::;'VI tJ~ bb~::;~d-J ~l 'lJ'Yl ~1ld-J~djl,l,~11,l,~€l tJ~ €l'l 
q 

'VI~'l1~d"'lnld"1~tJ'lJd"::;b~I,l,e.J~61~lit€ll,l,l~tJ (1~tJ1~nd"rn~1€l~l'l61~lit€ll,l,l~tJ 246 bb~'lll,l, 12 

~'l'Vl'~~) bit I,l,nld"l ~'lJd"::;~'YlTI.nl 'W nld"'lJ1'V1ld"<$i'1,l,'Yll,l, 1 ~ bb 'lJ'lJ ~l ~ €l '1 S CF bb~::; DEA 
q 

e.J~nld"~mj-l ~l,l,tJl,l,ll ~'VIl-i1 tJ'lll,l,~l,l,bbI,l,1'V1itl~l1,l,11,l, 45 bb~'l ~::;bbl,l,1,l,'lJd"::;~'YlTI.nl'W~11,l,1'VIb~ 
I I I 

I I i.J I d I CLI t:!i I dev .r::::I. i.I 

€l tJd"::;'VI1l'ld"€l tJ~::; 60-75 bb~::;~l b%~m'YllmJ 69 61€l~1ld-J'VId-Jl tJ1ld-J~n tJ.nl'W'YlOJ::;~~<llI,l,'Yl1,l, 
~ q 

~€l'l61mit€ll,l,l~tJ1~1€ltJ~::; 31 18 61~'b'VI<ll~l~ru~€lnld"e.J~<lle.J~'lll,l,~lnlld"::;~'lJ (under-utilization)
q IV 

OJlnnld"lb~d"l::;~VJ'l~i'I,l,<$i'I,l,'YJI,l,'W'lJll ~11,l,1'VIq)€l ~1Wlh'l "~l~'l"19 (decreasing unit cost 
I ~ ~ ~ 

~'l61::;r1€ll,l,~'l under -utilization) e.J ~ nld"l~'lJd"::;~'YlTI .nl'W11,l,~1 'lit~ €lll djl,l,btJ €l'l~1,l, 

~l~tJ1dJ~~€ld-J~~61d-J'lJd"ru'VI~mb~::;1~i b~llOJ "61.nl1::;bb1~~€ld-J~ b~Jj-" ~ €l'l bb~~::;'VIl-i1 tJ bil,l, 
~ ~ ~ 

121 21 I I 21 I 21 

61~lit€ll,l,l~tJ'Vi~'l €l ~'lJ1,l,~I,l, 'Vi bnl::;'VI~€l'lJI,l,'Vi61'l~l'l1n~ d:J€l'l 'VI~m~1,l,'Vi'lJd"::;6fflnd"it€l tJ ~'libl,l, 
~ ~ 

md-Jlrue.J~ e.J~<llit€l tJ bb~::;~I,l,'YlI,l,~€l'VIl-i1 tJ61'l 
q ~ 

nld"~ ~ <lll d-J'lJd"::; b~l,l,e.J ~ bb ~::;1~'lJd"::;~'Yl TI .nl'W~ €l'l'VIl-i1 tJ'lll,l,.n l ~1~ b1j1,l, ~'l~l b1j1,l,
d.!I 

bb~ ::;61l d-Jl d"~~b d-J II~b1j1,l,d-J l <lld"nl d" b~ '1 'lJ1 n n ~ l1 ~ €l b~ €l ~I,l, 'VIl 'VIl-i1 tJ 'lll,l,~l,l,bb I,l,1 'VI itl 

1Vfnld"d"l'll~ bb~::;tJn ~€l'l b~~~ 'VI~m,b b1jI,l,~1 bb'lJ'lJ~l'VI1'lJ61~lit€ll,l,l~tJ bb~'l~1,l, ~ nld"be.J tJ bb'W~ 

18 ~;nnj11eJ~l-:J 246 ~mumm1~ 'Wu-jlii~ll-i{~lm1~nu 482 ~lUUlYl 'VllnyjllVf'Vl't.bmlu~J1eJmhd~Yl~m'W-w(iJJUl 
'lh~~Yl~m'W~UbYhnu'Vlt.bmlW~UbbUd'Vli(l 'Vl~-I~~-:Jmd'lh~'Vlir(91~ll-i{~lmUU~);1~l~-:J 149 ~lUUlYl 

'" 

19 l'WllfwJUdn ~b~~Ubb~(91-:JJ11~jjJm'W scatter plot ~-:Jb.nlhll~~-wuinufl1l~J1eJmh~~Yl~m'W jjJn~~ scatter 
5lJ \J \J \J 

plot bbnUGl-:J 'Vl~l~~-:J unit cost (total cost / outputsum) ~1UbbnUUeJUbb~(91-:J output ('Vlt.b~-wu) 'lIUl!?1'l1eJ'l 

~eJ-:Jmmf1~~YleJu~-:J weight = pop ~eJ ~lUdU'lh~"lilm (~);1-:JYl~bU~Unu~mUeJUl~~) ~lnjjJm'Wdbb~(91-:Jll
5lJ I I \J 

lUb'll<il~uYi.yhh~"lilm~ln unit cost iibbU11~);1(91);1-:J yjlUeJ-:J<ild-:Jnu.nl~ 'Vlln~lU1Ulh:;"lnmi(eJ~nll 5000 flU 
.d Iii cvJ. I c;

unit cost ~bbU1b~<il1(91'l1UeJm-:Jd1(91bd1 

http:yjlUeJ-:J<ild-:Jnu.nl
http:lJd"::;~'YlTI.nl


nls'SonlSH1FlS1illfl:nlFlIOn15U 91 

fi11d-J1bb~ :AfeJ d-J~(fUb 'Yl ~1bM~n nlJ nl11J1Vll1(fbllUeJU 1~ I:Jt.h'OJ :::dJUlh:::11:J6'Jfu1~ 1:J!J11 ~ 
'IJ 'IJ 

bb~:::eJ ~LUfi11 d-J(fUL'OJ6fJeJ\l ~1J1Vll1eJ\l ~nlu n fi leJ,j ~1UYfeJ,j ~u brteJ,j'OJl n dJuU11:J1J11:J 

1:::~1J6'Jfl~L1X~11:J1eJU(fbllUeJU1~1:Jlu~,jn~ eJU'Yl. b~milL'OJ1J11J'YlnlllilVllJoJ~nl1(fbllueJU1~1:J 
nl1-lli~11:J1eJU1Jfi~lnl bb~~nl1b~~I:Jd-Jn11-llit:111:JleJu 

q 



f1~eJUn';il~n1~\9JJUl'VI~mnruerib~eJU16£JLb~~~'lJ'Un~1nn1lth~b~Uf111~YJ~eJ~LUn1":iThtJ1eJU 
q 

~rll'UeJU1~tJLVfbbrl mJ'Vl. (2552). 'jIJ~nlnru6ff dEJU16jJUfI:;r/7WJ::li}ufI?7uvrm3JWflm 

. Vnf11EJ\JfhunEJ\Jiu!Un7~(1)n71~7UfI'71J71rufl'6jJ. bf)n~mJ~neJ1Jnld1J~;w lu¢J 12 
q q 

\9l~1f1~ 2552 (U1 tJeJ!Wn'; 1n~1tJTIu djUih~DlU) ~l'IXn~luiJ~~ ~l'IXnu1tJn*:i;wU\9l~.
q ~ 

~bln il'Yl;W~11\9JJtt. (2550). iJl~~'YlTIn1YJnll1J1'V111~U'YJU~eJ~~rnUYJtJl1J1~ nlrn~mj-1 

11~YJtJl1J1~f1U~bb~~~11t1 95 bb~\l LU~~n~~lun~lutI~~nl~'Y111\l~11nlru~6£J. 
'lJ q 

({ ({

"J 71f1'71/'fI~fl7f1'(jJ1-fiTI3Jfl7f1'(jJ1, 25(4). 
.oS 

~ bd'n il'Y1;W~11\9JJtt. (2552). n1ll~t1d'~~'Y1TIn1YJ6£JeJ\l1d"~YJtJl1J1~LU~lU~bf1~eJ\l~eJ~~\9l1;W 
~ 

iJd'~b!JU~~ nd'rn~n'1f11d'\lYJ tJl1J1~6jf;W6jfU6£JU1~n~l~ 166 bbvl\lLU~\ln~ ~l'IXn\llU 
q 

iJ~~nl~'Y1d'1\l~lDllru~6£J . "J71f1'7dWWU1JTI171f17fI'(jJ{ 49(1 ) . 
q 

~ bln 11'Y1 ~~11\9JJtt. 1Jd'lru 1TIn1l. (2552). n71~~V'1.i1:;dJUN fI n EJ\Jr/UfI'6jj[/ 7W(jj71JfI
q q 

1~ tJ f1U~1J1n1TI6jf1n1l f1ru~bfld'~f11~\9l~ ;W'VI11'Y1 tJ1~tJ'5d'1;Wfl1~\9l{ nl\l b'YlYJ'1: 
'lJ .oS q 

1d'~v:l;w~~ beJ~'Wl\l. 

~~~UTI b\9l6jf~eJTIn YJ~btJ11 U1q;11 bb~~f1~. (2552). Tf11\Jn71~mf7f1'TLi1Jr/L1lJUUfI:;$7(1)(jJ73JNfI
q 

I,'~EJWWU71:;1J1Jn71r;hlJTEJUfI'rnUEJU7JJlJlVEJ\JflnTLinf11EJ\JfhunEJJiu.d'1 tJ\llU%U1J 
b I 0 Q.I ~v 

~~1Jd'rub~UeJ\9leJ~lUn\llu1'OJ tJd'~'lJ~l1nd'ru~~, nd'~'Yld'1\l ~lDld'ru~6£J. 
'lJ q q 

'" ,(beJn~ld'btJ'lJ b~~) 
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