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£ FIAAGA S04 AP PAH| A AR 712 A7, 4, FY D AEEY fAE
7} l—=°} DEA —‘%Hoﬂ Agst7] Uﬂvoﬂ 17 H Rl ¥%°— A2 AAotqnt. 7k AR

o

m%ﬁﬂéﬂ%°L%ﬂEﬂﬁﬂ%oEM;¢%l
24 0 dgacl BHOIAE $o)40] £ Aoz Wekuo] & A7 BB 177 Felz
SEsE gt

2 AT B WA, 5849 FH4 £4S 5ol BlATAE 2ES AFE IR T
Al 24 0] 7T HALE-FRAMA PAA S BgS B85 2012955 202087H4]19] oW
S| A ¥t olE S ol& Bl ATIATFYAA R T o] F o] AT ¥
sto] &3t 1 o]H 9] £ Ha AT B3t BAMIASE Ble] 1 84 V&8
SIS 7|EHIES 7 S ol& BA sl on, 7R 7]&EE(CRS)EZ A4

3) &R EAA R} G EA AR TP o] dole ] A AR} 7hedt 201282 &Y



30 "REmET H25H M3E

8409 #7|EHEeY FRAE HIERE B35 oIS A4S &4, =73 PAA =
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JFRAES E43517] Yoto] EBIZHEA(Tobit Regression Analysis)E A A
VA= 0014l 7] "ol ol BAE ARG
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S MRS Gt Aol FelFolt. 12yt 152 Ql DEA ¥ HHAE A
HAHE AEE AT T4 (Shephard output distance fuction)& AFE-5k=t|| o]H
of wet AR Lt H|AGA 7} BlEH 02 FUSHA S7FtAY S Ut HaE
gtet. B, WeFA 2] &<(directional distance fuction)& AH&SH =W AYAHE S7HA17]
Ao BIAGAE FAaAZ = AAY 3ol §-A](constan)AZ 4= AA ETHZhankg et al,
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AT AW Dloyad) e S kS B8HE, o) & FULLE, 1 bIA AJ2YE

4) DEA ¥443 19] 284 #& 7H #&5Ho] AYUAA & 45 #EHo] 71 ZE&4g0] w24
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GRS BH] SIo) B 7]
54 ¥40] Shek(lower bound)o] A7
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24 olEet BAb el 2 T iEl A2 HlEE 9Jvlohs B&A(efficiency)?] 7HEI &
S50l AFES7 = dtet. JEu HALE ZIHoA S B2 mede] Z1Edel s Zle
Hoet a3, AHE=e] A(qualiy)7HA] Zeeiths HolA edi & o 2d2Q gz
= 7 At &, AEAL AltFolol wet Wiskd Y1&aE she] FUI AFE A Wel A
245t= Ag ouistH, &= Mol 3 7|0 FY84o Hste 49l HX4 ¢h= Vel

A A "ot Bl A7 EAEHA] Fe ¢
HH 0 2= HE4 Malmquist AHIA S ©]&
= EFDHAL glof AgAe) F7ret wAgA S A
45k T3S B850 371 tize] ol9] 4ol 7hs et

hL

—_—

A
* max o — —+
0 = s L0 G(Zsm—l- Zs ) )

mo 1=k
J .
eky,ﬁi = Z y,,].LA - S+ (TL - 1u2a aN)y



=24 33

}0II
I' I
1%

T/ AUHYNMZ O TR0l [HE AYHBYMH|A 2 F

HALE-FANA BAg BAYHS 2-85HA Fth(Zhang et al, 2011).

YA MR = S AR O Hol7h TRt A O] HstrES YEtil Ae2A 444
O & oJHAHW N BAMS HH] & Al- (1719 A BlES E3t ol AAIE QA 719 FA
A t+17] Aol 9 AHE7E HHALE-FAHA A HspA] 42 42 4] (§)2F Zo] Yetd 4

QltH(Zhang et al, 2011).

—t+1 —t 1/2
1+t vy =) (1+ D', o/ Vg, = 1)
X
B 1+D —pt)

4)

]lﬂ/tJtrl:

St+1
14+ D 0 (L 1 Byt - (g1, 1 Byttt —

A@OIA D, (ot Ly ) S 1719 SS9 AR AR
3} vl Tete] AL 7S Uehle, YHIAE-SQuA JAH4 WSS} 1Tk 28 7)o
u8] t+17]9] EQAfu] 450] vl g, = FALC] S71E oJulshs v, 1R How S5

49| gag olgi
21(5) (6)2 A @)l A Hold THAAE-FAMA X|4=90] Bojjdlo|t}, & THAE-FAHA
AR = 84 WSS (rate of efficiency change: MLEC)?} 714 WSHE(rate of technical

change: MLTC)Z £3]7} 7}55lcH(Zhang et al, 2011).

t _ gt
MLEdHt_l z+11+£1( z+y1 bfigl’ zlil) t+1 2
1+ D7 @ Ty e Ty T =)

1/2

©)

MLTJ;FI:

1+Bt(zf7yf7bt;yf7_bf) (1+D0( t+1 yt+l pitlg i+l bt+l))

[(1+57J(;1(xt’ e t7bt))} [(1+Btgl(zt+l yt+1’bt+l;yt+l7bt+l))]
X
0

919l £:416)2H 1A 719} 1+1712] MLECSF MLTC G4 18T} 2 B9-(uad |11, amrd 1)
718841} 71&RslofA t719} t+17] Atolof] 7 H K (technical progress)”t ¥ Ath= A2 o
ERH, 120} 2R A9-(uzed T < 1 e “ < e w7leRe/do g3t 9 7lsHslolAo FE

(technical regress)”}| LFEFHTH= Zﬂ% 9 U]@E](Zhang et al, 2011).
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T () =5
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1. Malmquist-Luenberger MAHEX|4= HelE 24
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IPAUSHA|HZ | HEH0| M2 AQRAH|AL| 584 #ates 37

£ o2 Yehts FREE4 HIHE2 217 3.06%2 3.63% S7HeE Ao 2 UEht = 7kA
WP PYAA 2] Aglo] w2 2712 FHEAO0 29| QA M3} AnbofAt EQlubA| o] HT] 3}
A, AGAl =7 0 2 o] D AA A A 2] Mg Fo] AP PA R A0 aa4 WSt 54
A Je v H ke A2 E dj4o] 7hssttt

MLAIGE FA5H Q1= Al Y891 ECeF TCE AT EH, TCOA & Bt 1.39%2] 71&E 7t
e W 0.34%9] thA v)u]gt 78-S YERd TEC ®ishEol H|Hsra 7|& B 7 H A%
QI ML A= 3719 F8.YQle & Uetyth. H|& TECY ¥skgo] vlv|sie gt TCE +45ta
U AlF8 A4S SEQ} PECO] Hske = Eofjsh RAs B AFH SEQ] Bigkeo| A= Bt 0.35%2] 5
7He UEtd &840l It S7HT AL & 4= 1ol TCY F7F= SEY S7H éi 71Q1% Aoz
F7HEh A0 & SE= B84 FollA A BB A SHA 7]Q1F RIS AA
St Q] SHES ol Ao]7] fl&o] Adta oz 2AFLE F7HA7]1E Aol $3713 U
SHAAY B&S =ole AU & A+Z 7 A8 1 Sl

H8) ML & Fd240| A|7|d HatE

ML 71£884(CRS) 7|=Hst &7|1E88¢(VRS)| 2S84y

2020/2019(171) 1.0657 1.068 0.9978 1.0306 1.0363
2019/2018(271) 1.0148 1.001 1.0138 1.0097 0.9913
2018/2017(371) 0.9901 0.9696 1.0212 1.0006 0.969
2017/2016(471) 1.0614 0.9468 1.121 0.9814 0.9647
2016/2015(57]) 0.9395 1.0298 0.9123 0.9891 1.0411
2015/2014(671) 1.0647 0.9986 1.0662 1.0025 0.9961
2014/2013(771) 0.9561 0.9957 0.9602 0.9907 1.005
2013/2012(871) 1.0561 1.0226 1.0327 0.9951 1.0276

ey 1.0174 1.0034 1.0139 0.9999 1.0035

Z: Malmquist MARE K| 2 THQA 0| WAL 7|51 (geometric means)

(O™ 1) ML ¥ 11 78249 A|7]E H5150|

1.2
1.1
m ML
1 — m EC
TC
PEC
0.9 m SC
0.8 -
17| 27| 37| 47| 57| 67| 77| 87|
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DMU ML ML ML ML ML ML ML ML ML
17] 27| 37| 47| 57] 67] 771 87| Bt
23 | 1.0338 | 0.9528 | 0.9615 | 1.0045 | 0.9721 1.0285 | 0.9972 | 0.9669 | 0.9892
47| | 1.1706 | 0.9533 | 0.9593 | 1.1107 | 0.8895 | 1.2927 | 0.9129 | 1.1517 | 1.0464
a4 1.103 1.2485 0.969 1.0742 | 0.9632 | 1.1688 | 0.9822 | 0.9064 | 1.0463
45 | 1.1245 | 0.9535 | 1.0108 | 1.0902 | 0.8902 | 1.1002 | 0.9852 | 0.9664 | 1.0122
a4 1.017 1.0219 | 0.9401 | 0.9942 | 0.9424 | 0.9503 | 0.9358 | 1.2872 | 1.0059
i+ | 1.0192 | 0.9397 | 0.9414 | 0.9552 0.956 1.0163 | 0.9957 | 0.9739 | 0.9742
oA | 1.1065 | 0.9333 | 1.3125 | 0.9057 | 1.0442 | 0.9219 | 0.9987 | 0.9223 | 1.0107
g4 11141 | 0.9021 1.1241 1.0629 | 0.8995 | 1.0058 | 0.9682 | 1.0186 | 1.0087

0.9786 | 1.2455 1.081 1.0005 | 1.0529 0.966 0.9748 | 1.0119 | 1.0356
1.0475 | 0.9053 | 0.7908 | 0.9685 | 0.9534 | 1.0307 | 0.9452 | 1.6059 1.01

1.1226 | 1.1499 | 0.9542 | 1.0498 | 0.8534 | 1.3313 | 0.7269 | 1.2199 | 1.0336
1.0157 | 0.9843 | 0.8055 | 1.2179 | 0.9941 1.0918 | 1.0209 | 0.9686 | 1.0064
1.0673 | 1.0342 1.009 1.0882 0.957 0.9952 | 1.0018 | 1.0677 | 1.0267
1.1836 | 1.1047 | 0.9745 | 1.1374 | 0.9669 | 1.0378 | 1.0178 | 0.9889 | 1.0488
0.8883 | 0.9089 | 1.0648 | 1.35642 | 0.7551 1.1049 | 0.8899 | 1.0856 | 0.9921
1.0652 | 1.0299 | 1.0524 | 1.0842 | 0.9568 | 1.0712 | 0.9895 | 0.9792 | 1.0276
1.1006 | 1.0756 | 0.9888 | 1.0244 | 0.9687 | 1.0714 | 0.9558 | 1.0211 1.0246
1.0657 | 1.0148 | 0.9901 1.0614 | 0.9395 | 1.0647 | 0.9561 1.0561 1.0174

Z: Malmquist MAREX|e 2 TMHQA 0| WAL 7|51 A (geometric means)
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DEA9] H| AT A (undesirable output) 28-S &-&
dol gl = 177 &Oﬁiﬂc}i¥4 = Jﬁ%/ﬂﬂli

(o]
o agde Ei% 3 E%‘i = %%OH —r%ﬂ% 7t E4 23 AlFE7E 2.0794% 7

wex
g SRS depgon], 4eAe 7157 247 1521, 10699 B84 A E Bolrart 229
SOl A AFE AMEET} 14512 FE SPEIE] JPg B Wixuby o] Hlgio
ul, 429t 7=} 22t 8], 5812 btk 2 A ATo] w2, AFEst B84 SH0
A= 7V gou] 58 259 AFH AAuky fhigo] Hlof g miael FAAE 2

wRE Boh 5 9k

v, T840 19] o] 27 o) WAL AQ AO2 B 14 BN E 2PREE 3 1y
HASH0R PrhE 2o 224 24 thy 75.68%¢] BLYS ol ehdw Agrne
B Uil AR E SRR ol FAAPREI DA X7}

76.71%2] B84 £X &
=71 5f #Auby Ao

Aotol & SRS A2, B71%=, AlFAl ol

DMU DEA EX=R=2| ZEHETN) EHEES
29 0.7719 0.7719 H|Z(2.5268)

A7) 1 1.069 M&(0.5865); HIZ=(5.4358) 5
A 0.7698 0.7698 H|Z=(4.3189)

a5 0.7671 0.7671 H|Z=(3.8716)

RES 0.9287 0.9287 M&(0.1540); ®IZ=(0.0751) 1
= 0.9658 0.9658 M2(0.1653); HIZ(0.6927)

& 0.8659 0.8659 M2(0.0476); HZ=(0.9542)

St 0.9466 0.9466 M2(0.3199)

N 1 1.521 A71(0.0281); BZ(3.8668); MIZ(0.3170) 8
N[ES 0.932 0.932 H|Z=(0.3654) 1
2t 0.78 0.78 M2(0.0249); ®Z=(1.0248)

QI 0.9592 0.9592 M2(0.0413); HIZ=(2.1396)

e 0.7568 0.7568 471(0.0144); HIZ=(3.0079)

M 0.8608 0.8608 471(0.0377); M2(0.2560)

HIZ= 1 2.0794 7A71(0.0026); MIZ&(2.0674) 14
== 0.8072 0.8072 H|Z=(3.0665)

2 0.7915 0.7915 Z471(0.0036); HIZ(2.1157)

B 0.8767 0.9749
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(E 1DoAE VRSEFS &89 A3 A= At 1 Hi
oA 9] §°A494 H2 87.67%°11L, 7|&a&4d2 F+A424% £7]
o, FEEEAL 95.95%Q0 Ao vehgth A At 8.53%21 +27)

of FEAEE 4 ]ﬂg’“ 2 4.05%%14 DEA EE&4 A oA YeRd L’@Z < 7leBE40
o & HRlo] Sl AL E RAHY. & 2&4dZ /A5 Yol &7lea&dy) #Hol 3L
= M= FF71Holv ?l*}, ZA29Q, a4t & 59 ZA 23S BE 840l A7
Heh FREEHY HaEd HES 48T 2 SHX Y RTSY Al &2 AmEH AA 1774
29AE ) BAILTRRON R0 AZE] A3} Ugron, 7] SACIAE TR0l
A Ul FRpeASe] 2305 EQl 57/ FYaYERE2 FAER QE, A4k, A
of et £AE el TR B9 A4S BEAL A T 5 don], FEelAT
235 yehd 97119 AERSS S35 B9 A8t o4t AHIE F46t= 2ol A9 &
7Fsot7] ol £YE R E SAol| Bt RYES] sFolA g} ] vix], Hg
5 WSt BE4E BY A WS L, 54T FASDIA 4SS ol UL
2 2478 AU BEHS U 4 I oA Atk
(E11) 28 584 Hlw Y RTS

DMU 7l1&524(CRS) =725 24(VRS) TESS4(SE) RTS

43 0.7719 0.7965 0.9692 DRS

47| 1 3.4468 0.3101 Constant

a4 0.7698 1.0282 0.7487 DRS

45 0.7671 0.8065 0.9511 DRS

3= 0.9287 1.2743 0.7288 IRS

o+ 0.9658 0.9744 0.9912 IRS

oA 0.8659 0.866 0.9999 DRS

St 0.9466 1.0018 0.9449 IRS

Mg 1 2.6767 0.5682 Constant

ME 0.932 1 0.932 IRS

S 0.78 0.7816 0.9979 DRS

QI 0.9592 0.9908 0.9681 DRS

e 0.7568 0.8157 0.9279 DRS

e 0.8608 0.8628 0.9977 IRS

WSS 1 2.2067 0.9423 Constant

=t 0.8072 0.8446 0.9557 DRS

5 0.7915 0.8117 0.9752 DRS

Bt 0.8767 0.9147 0.9595
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1770 FIA EAGEE ] AFFHAHAE hFo R SHH &40 nX= FFad &4
o] &85 VTS et 71ESA TS of (3 12)0f UEhd Hie A} EASHSES |
A AEEAE, 177 FHA L BHEATE 3,048,766 0l o EHEQ HAed F7|=9] 9
7 B2 NG9 It AXprE @ol U I HAL Adds] 3A UEbg o, ARgrge] HE
AZO A= FIA], AT, AlSAIL} AR FI & 7ol AFet AAHE UEtd7] o] 444
J HFHA O Haks E AL 2 YEpyth AFEEE A&0] 1km'F 1,596 2.2 d2] 10878
o Hsh £ 1580 o]2F o, AWtH o7 FAA| QIF D7} FA . eh9lof Hsh QL EE
7} w2 0= motE Q) ol EAFH 2 AZ/NARFo|HA P HHZAR] AlFA=
76.9%%1 ¥HH A FEO] A= 27.5%°] E1Fct. ohut, ofE AFH| &9 WA 11.5%= 1
A= Ut AGAHGASNA= 199 B GRDP= 36,7308FHol L, A 9EH HA=
10,4789H9 02 2 W2 ofd A o2 Yelth E3], ARG A 9] 749 AHiA] o] & iigE|of
Aol 71 1917 GRDP7F 65,1128 0 & 71 =4 Uetgton A9 HAl= 10,4787HH &
BAEh E3 A G T AA HHFol 46.8% A1, HAE 15.1%014] & Xpo]= e &
At} o1& F A2 AAALLET} 81.4%F 177 IR A & 7HF =94},

(£12) BMH2 7|128A

Yt SD E|AZ Z|CHZE

CRS 0.8767 0.0941 0.7568 1.0000

VRS 0.9147 0.0915 0.7816 1.0000

SE 0.9595 0.0558 0.7698 1.0000

)] 3,048,766 3,373,885 355,831 13,427,014
2 HE () 1,045,243,257 791,943,399 142,495,482 3,378,712,218

I E(E) 0.0032776 0.00346239 0.00108 0.01596
OHIFE AHZ=H|2(%) 53.9 11.5 275 76.9

1915 GRDP(F ) 36,730 10,478 23,883 65,112
THEAE (%) 46.8 15.1 28.1 81.4
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gk AL 7Fs ) o]l ANl Wrtol7] HEe] Yeko g Besly] ol g:, & Bes)
Hahe GAAlolE B85t STt SR A olgt AkRo] 7H55l7] mEo] w84 ZHolA 1A
| she 1A 7H5Ad0] %o

o 712528 8(CRS) =72 24(VRS) T2 SE4(SE)
s Coef. Std. Error Coef. Std. Error Coef. Std. Error
Qe .007*** .000 .000 .000 .007*** .000
e HA —.004*** .000 .000 .000 .005*** .000
Sty .003 .003 -.006 .005 .008** .003
1215 GRDP .000*** .000 —.004*** .000 .000 .000
THEAEE B27*x** .092 .628*** 162 -.09 119
OItEH|E -31.636*** 6.992 -17.869 12.343 -13.744 9.078
Qe =27.927*** 5.544 5.173 9.786 -33.609*** 7.197
Log Likelihood -38.362 -48.023 -42.8
Wald x* 248.2%** 63.6%** 38.4%x*

) RA=E: ***=p(.01; **=p(.05; *=p(.10.
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A, AP AR A F7FAFYFAA 2] M2 Arfolat= a3 2442 s
A YWY, B4, 7HA, de4 59 33389 vkt 7FA S0l EAEE &ofAf o]Foj ¥
1S £ & " g 4ol UTHFSF 9, 2018 F4Y 9, 2013; FAY, 2014; 113 % £, 2005;
AAE, 2008; S4E 2], 2010; °o]F3 9], 2015). &, VAL FGA A2 Agho] LS S
AAIGE RO 2 A9 1] PR Y] B S opy|of F3FFY v 4 58S <&
A 4= Stk S-=of i £&437 T1F/40] SAlol =orAY, Hojk G842 oA 5
T3 9 o342 ekt A] = WFe g AAE £ Qe NE RS 44 1T Ba/go]
A7t B8, @A A7 FZAA SolM e dut ATFF AR = EAAY AAE H2
7] w2l 3t g9 ksl A 9T Wk A% ofyA|uh, Yo 2 o] 2R A
FyP O a&dS EA vls IA STHA BAVS A9 S vHE S EA AAAHA 1
T4 d-849 A7 = HEo] 4547 EE A W3R Xggst= Ao| v
Stk & 5= Qloh 9 20119 PHRbolA U d o) o] 2= AT A7 AP FAA =
9] Mg HA o] HIR o]t AP PAHA &Y SR Qo) g 3449
FENA] AAAGA STV AolEta wET wEhA, I7FAFPFAA 2] M3 o] & A
PP A B A 84 FEE EF0| Eole o] mE&AT YURgo] AT HE 7] g
PP A o] L7t AS Yok 7P 2 Wol € Ao|th

AR, AP GAH A 3, AT PR R FARAOf] tiE|gE Y A H| 20| B2 GFALE]
of tiujsh= g9 7te/do] ook JAH HlEE&dS AVAA T E7lsA = QtEh
Y 584 S0lA e =g ], QIZ o R 7HFE o] H|EE&S o7|A7 = 84R 4HEd
A G U A A] o] Fa3F A g oz 288 5= 917 f&o|tt 2
=, o|2Igt 7} Aol thgh 127t BE53E AdEjol A el B A 5&4 SHS B0l V- A
JEEE FSA = AEH2 AFT Ha/go] ok

2 3 240] 9tk
oS, B AT 2GR HA |2 HEHS 2T AAATES 7Y FAHE, F,
AR W] ALt B 27
DFA R8g 1A = 5
2 uehd 29AE 719 992 vtelx] BaAG BesH] Pk
£2 AHSHE Faol A A0l B2 TN % o Heksta FAH &
24 9o)7} 9iek.
£ QA7e] YA O RE, 20209 42 18 ARG RHAA R AL o] A o 79 TEA
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NAE -GS FAE. (2005). 2 2871F #
Bt ALS]oF P A, 16(3): 349-367
HEF -o]Ft. (2013). BHaFERE AP P MU LAY FEHIH 2 Z4 A & 2EEE
SHeR. =718 =H1,9(1): 25-46
5. (2008). 210l FF= v A= 2Qlof TRt A+ RSP AYEHS] =7 AL 22(2):9-19
S AVEE. (2013). AR A =200 AR o] It AT RERARSH 5 EE] =2 AL, 1409).
4485-4491
Ha Sl (2004), DEA] 23t 354 H| A& Akl Aju 2Rt Ak A7 o] AAH|AS
Ao =2 1(1): 1-24
FFL. (2014). &% =71 B Aol gt A+ 'MLP5ts] St s] TRe=wl, 71-112
8L o9+, (2013). BAgte] w2t HSPA[Zto| A wiEhE AR AfE| A0 BhRRE:
EAT NS SHCE. =971 =40, 98): 33-46
4 - ARG o1, (2018). Ryt 4 E Hi K] 71 AL ol TRt At AR
] SF R MATRAHES 2402, B ATSHEFS| | | 22(3): 47-73
. (2011). ALHPAA o] mE aed 29 MY SFFEA ARIE
2. =971 =4, 7(1): 143-158
Y- AGA. (2007). &% Q1 9 2AXGS B3 214]7] A A 9] A wieE 20174 g
g} eote] shas] =4l 25-55
W91 - o35, (2000). Bt A x| o] AH) £4. Rt=sab4Rets] =241, 20(1): 55-70
7. (2012-2021). AR BAAE,
. (2012-2021). TollgaP4 SAAR,
ST 7. (2010). 'B71E 4TFA 8% A F7ATY
A8 (2005). = &MY A|A 9] el et A+t Adtieta P4 st
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F71E-olFT - {FFL - olRl+F. (2013). ’E= 9171
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FE=. (2010). ofl4te] B84 H7h Axfoflitol dist REAER Zhgaxehid Aol 28 A
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H71EE =, 110254
ol 2. (2016). A& }737]% 7 A I A (11-1750000-000121-01). Ttk

J
=%
o =X

(O8]

Arstg gt
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Abstract

An Analysis on Efficiency of Fire Administration Services Following the
Transition to the National Fire Administration System

Jung Jae-myung

This study measured the effect of the transition to the national fire fighting system in the fire
departments of 17 metropolitan, using the Mamquist-Luenberger index model and the undesirable
output model of DEA. As a result of the study, the analysis of the efficiency change rate over nine
years from 2012 to 2020 showed an average annual increase of 1.74%. It was analyzed that the
increase mainly had the greatest effect on EC, and in addition, TC also had a positive effect on the
increase in productivity. ML after the transition to the national fire system increased by 6.57%,
which is higher than the average annual increase of 1.74% before the transition. Next, in the
efficiency analysis for a single year in 2020, an average efficiency figure of 87.67% was obtained,
and 3 of the 17 metropolitan city firefighting headquarters were evaluated as effective. The cause
of the inefficiency was mainly due to the pure technical efficiency, and in the RTS measurement, 9
divisions showed a decrease in scale effect and 5 headquarters showed an increase. In the analysis
of factors affecting the efficiency, there was a significant positive (+) effect in the ratios on
population size, GRDP, and financial independence ratio, and a negative (-) effect on the size of

jurisdiction area, apartment dwelling ratio, and population density.

Key Words: Fire Administration, Undesirable Output, DEA, Malmquist-Luenberger Indice, Tobit
Regression Analysis



