Ol SRS 8818 =R A2 H A2 E, 2008 H J. of Korean Institute of Fire Sci. & Eng.
(= &1 Vol. 22, No. 2, 2008

24=0]| Hek2 O|xl= 2010 et A+
—-2gote| V|2HTREME SHR -

A Study on Factors Influencing Fire Service Power
—An Analysis of the Fundamental Variable for Fire Service Budget—

Hd &S
Jin-Dong Kim

AL 2gP e

(2008. 2. 25. A5/2008. 3. 17. A=)

2 o

A2 the YR2F vstd A7} REYY Aalgol] AAFel Walrk vehts k. S,
27} Z715kT Feph T G, T AFE 98 25ad) ) A tusis
dolc}. oleig e} wWiXE RS ALY T4 WE0E olojd otk 2 AT 2L &
Wele] AYRe Foluy 2MFast A8 - AAE 299 FBL VA Yohredl Utk ol 9
slo] B ATANME 29, 2958, A AR 29, AFE 2900) B ZAE AAS 2 o
&, o8 st IARTE TAZ 41 S HARAT. S AFH) A% FAS PEe 3
A4 TRtk B A7 A, 2082 2sash A 29 e F@e
o}2el g wekort, ALl ZAH 29lel] YA S8 KM YFS Wekch w2
2% AAHA 229 b Fene] FFL WLor}, ARAHA 2L S0 Fae T Aoz
Vrebstt.

ABSTRACT

Recently the systematic change in the fire and disaster prevention administration, which was less
studied than other administrative systems, has been in progress. In particular, the fire service demands
are increasing and forms are diversified. The first thing you must do is to make up the fire service
power according to the fire service demands. Such an allocation results in social welfare satisfaction.
The purpose of this study is to investigate the determinants of fire service force. And this study inves-
tigates that fire service demand is affected by socioeconomic factor. To do this, this study reviews
fire service force, the fire service demand, socioeconomic factor and financial factor. And this study
sets up four hypotheses based on the theoretical backgrounds and the past research. The statistical
method used for the verification of hypotheses are multiple regression analysis and structural equita-
tion analysis. The analysis showed that fire service demand and financial factor were positive signif-
icant variable for fire service power. But socioeconomic factor was a negative significant variable.
Also the analysis showed that social factor was a positive significant variable and economic factor
was a negative significant variable for fire service demand.

Keywords : Socioeconomic factor, Financial factor, Fire service demand, Fire service force, Regression
analysis
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Table 1. Result of factor analysis

T _2alale] PSRN S Sa0E 15

8914 Ha AP 89l g2 29l 2erg a9l A 8%l
capital 0.872
AHEE 2¢l pop 0.914
density 0.830
money 1 0.662
AARA Q991 money2 0.994
money3 0.861
firel 0.825
2R Q91 fire2 0.857
fire3 0.730
income 0.871
BAA a1l
firm 0.826
TARS 45 2.604 2.168 1.949 1.397
A4 H]-& 37.074 21.94 13.244 8.656
TAEA v& 37.074 59.014 72.258 80.014
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ot 821%-4 9] A¥s= Table 191 YeR} Ut}
I g 88lo] B A WFEe] /A Je &
o] B4hg AWety de=rke sl e, 97
AF Zfgko] 1 o]dR1 83lo] 4l FEHAU. 2+ &
Aol A&E HEE AHEE #1818 ZAQANF =
N X (capital), 1-7(pop), T %= (density)Z T
d=o] ARl AL AV S & 5 Yok 2
gel B delr dAsk Al - AAF 29 FolA

X ¥ (capital), $17-(pop), T+E S (density) = A 1291

o2 FRen, 19078 AFHF A2 (income)H AHA
Hfirm)ye A48R10F Fo AL - AAA @98 A}
33 23t AAY 29os LRI By 7}
Ao #AAF, F 8209 Fo] th2y vehd 7hs
do] EA3H, ol ¢ M-S FEANYEIe A%
7} veRd Aoltt. A|2220-L AYHAY (moneyl), A
A ¥ (money2), 1A A A (money3)°] FAKAIE HAE
of AL 8%leE HHSIATE A382le sAE
B AT (firel), LAY 7P (fire2), T2 A (fire3)

A18E 2Qle QFUE, AAA a9l 10% Aol £
o

FAQ, 2L 199 BHFE ST

A4820L 10F AFNFA LA (income) 2F SH(firm)
Haprh Jo] AAAQ 8RleE Pttt AAa
A A Q0l, AAF 89, AR 29, AAF 2
A LR A Uepgon, 478 g]le] ARt
B VA= B F 80.014%F B3I Qlof, A
M-S EA43teH fly 8 AR AdH

T3 FEHEHUFE AREE AU ((powend] S &
2-3A (powerl), AR (power2), A (power3)9]
ATE 0955, 0.945, 097002 sh)e] g9lo g £
om, AHFHO T/ 2746013 AHEL H[ES
91.535%% ERECH

2 479 BAAT AN ARSehe e E A
AFS] - AR H W, AWSS |, AR W, AW
g A7 ofyE QRIEA AN Yehd 7 2219 &

o1& 2=(factor score)| T

42 MBI BN |
HARNG AAE] Aol £ sk A5
o BAYL BHS] Aste] AnAA AL 4N
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Table 2. Correlation among variables

T AEH 89 A4 89 | ade 2d | ARE ad g
AHE)E g4l 1 —0.055 —0.200%* 0.324%* —0.494%*
ZAAA 89 1 0.100 0.230* —0.036
28 89l 1 0.291* 0.742%*
AN 82l 1 0.707**

AntE 1

*p<.05, **p<.0].
o}, AAAAEA A3= Table 29 72 Table 3. Result of regression analysis

";able 3—% Ellf FHABA A ] ovl3te= v A 2R Beta t F2 8 s
= - 7
o}: Ht%—nai ;z}i s A SeuTi 2182 g0l | —0.304 ~3.558 0.001

A ;’E—#L "I‘I_E- - ' — it Z_.

RN ° N AA" 29| 0335 3.922 0.000

FHHAE BEH A A QU AWE ) {98 &
2 = | A9 R = 0.205
o] AMAIAIE "ol 9om  Anks o R® = 0452 T8E R°=0
( )—4 o’d‘ﬂ'ﬁla H ]—1- Alw—tq, ._1_.0-1—.9-_ —8-1_].54' ZH F = 14.022%* D-W : 1.355
47 892 2aUHGA foldd Fhd FdBAE B o
p<.0l.

oL Aot WM ol AT R AFRET) =
& Ao F9 109 AEe] g x| vs]
S ASE Yehy, B dFox AAFE d7Y g
I AdASAY. 27 2 HLS AR B8 3l
S7HE AL AR GA 2] AFol whet aEe] SR
7t e Ao Mg 5 gl

4, A3 - AAAR] 81 AW el A4
HHAE HHEE, AEEY 891 a9 79
2 S8 ABAE B3l 9k, AAHA 29k
et el ARAAAE Bol| Utk AA
891, AAA agQlo] Avkrast e FRIAE
B Aow AAstsion, ARRA g9 &ra g
2 FBBAE oI USL & 5 Uk o3
Aiks sEUAFo| L 17 B 2RI &8 A
of Al ¥t B AL AMdely, 7114l
o AT 238 thE A9 HEte HEE 9
ka3

AR, AFEAQ ald AAAA 81 AF A
A7} glo] FEdA Yol Q1 E QAFEETt 52
A3 AAY @Hol T Aeg veuith =
ARA 80 AFA 217 |§-oFQ G+ A
g Ho, FEUAH|R J1F & IFEET} & X
oo AFAe] e ANFGEY ¥ 3 A2 1}
23e=

4.3 S| HEA
AY31A 997 AAZA 898 EHHSLE dla A
T8 89208 EHHFE e IANA2 Y A=

ol="gl Al & HFel8) =R A22H A28, 20084

Table 33} 2t}

Table 3& B R*:= 045284 Ry Adyge <
33 A= HItdrh &, BARAN ol&¥E AHEE
o] oF 45%7} BE3|AA HsIA . R 0olgk=
7Hde B3| A 71&717) ool 7 E Tt
o}, o83t 7HEL BARNoE ST 4 d=H, &
AR FEre 14.02224 So% 0.000 3004
EAA §oAo] Id= Ao B £ gd. gy B
=AM e AJAIE AJAEE A7) wEdl A7) 8
o] &A% 4 AUr}t. ¥ Ao A = Durbin-Watson 4
& o]-83sld A7 dH AFE FAFsIRTE D-WE d
SAIZ ko] 20| 77 AgHe] EAER] gL
o, 03} 49 7}7ke-A Rpr1de] EA)gt L Bdgl
t} B A7 dBAIFEHS 1.3550| 22 o4 1%=2
AlGAkTo] SRk 2ttt

slAEAANAM B SRS AF 3 e =
HyEEo] Figo] BAE A SHHETS F5
W Alolo] ZEWE AxE el B A9 3J
HEA NN = SALYEE S ARk etl, ARl4 8
15} AAZA Q¢ BF g d f9Fel JIFS
o= Ao g Jeiygth a8d ARSE el 8]lo] &
W Qo viXs YA S ()0, AAE Q]le] &
g vRe I FHeolu. oy At
olm& M EH oS Lok A, FEUAFO|L
A+ & RNFEET & XA & A Y| ¥]3t
FRIR1F FAL AFAFAAT7E 24 U =



A FES viRE g9e)] Ae AT —Anelike] FRESE

], Q)FYUET} =Y, SrAAdold oSy} B
oA AAQ A aE Boy, F9 19193 &
TFaE AL Zo= veidth AR, A9 S8
A 2EATE B2 A o] Ak art Be AR
Uebstth, webd 7Hd 1S BE AYE 4 o

AEAE g%l AAA 8]l AR 291, A /&
AE FYHTE 1, 2YYE THUSTE e F
Ag 4ol A= Table 40 Yehd Sich

Table 45 X 3ARF 9 R’= 090124 B I+
oA St goloff o3t AvE Hdul=Ho) uf ¢ &
Ao 7 Yyelgtt 28]3 Durbin-WatsonZt = 1.859%
A ZEREe] AlDd AT EAYEEA] E3ATE Table 49 3
AAlT e BY AR - A a9l AWEd &
92l (-9 FAE AYL oy, 2%rg a9l

Table 4. Result of regression analysis

T & Beta t FoEE
AFEA g9l | —0.294 —6.631 0.000
AAA Q9|  -0.208 —4.597 0.000
AHFEQ 9ol 0.349 5.963 0.000
AARA 89 0.517 9.529 0.000

R* = 0.901 4" R = 0.812
F = 115.641%* D-W : 1.859
**p< 01,
Table 5. Result of hypotheses testing
T 744 AZA=
AL - AR AR 8212 AW Qo) .
M ope 9ge mai A
AR - AAAQA Q1S e &
82 O e wan, A
|&rart S7HEeE ool & L
7He 4| Aol 2ETE o] T | A

Table 6. Result of structural equitation model

ZAOF 17

1z
o

% ARH e aET FoHR FHel A
A Roe 2 Vet meta £ AtoA dAT 7t
A 2,3, 4% 25 AEE 4 A olH S ARE A
2late] 71 9] el RS GulshH Table 59F 2t

44 PEUHAREHETA

AMOS 7.0 o] &3l F7HQ 43150 =, £
A ol A M.I(modification index)7} 10 ©]/d<]
Z AAge AN B HFPEE FIA| LA =
AT AmosZEOH L AT E UHH EA4T
NS A&y, B¥e] AL E Jrigt =
o 3t A Hrte FEATFZREF o] 7HY dwt
U A7 1E A R = ARFEA | GFI(Goodness-of-Fit
Index)= Foi7 ndlo] Age| BA/FEAS drht
A Ags e 7HE Uel) = ARt} tiAl 09
A 1Atele] g THAI=|, 4% EXE WEA &%
7] W&o BA R AA7IEe glout, gl 09014
o Zglet mdlg <At B Aol ALtE G
= 086124 B d-79] B¥o] o Hx AP A
o2 ettt AmosiEAS AAISH Vet R
A9 3)AASE Table 60 Vet o

Table 68 AAT= RT8EA] B #ol™, SE
B EFAE st A WA 899 &Araes
olzt AlElA 817ke] 71Z4E-S -3.5900]th XS
A REBMGME 7|2HE AFEE B3k FEAGFY
F9438 Hrtsk=dl, 7174E -3.5902 1.96ET A2
ARAG7Y SoAolgta & & Utk o|FA A3
A ebd, B =FoA AAe 8217k ARAS
RE 939l Aoz Jeiyrh T3t FxH 4
YR A} AR A9} vfS- FARE A
o7 yehsth a8Y YFFeE aEEe AR
o wel A== Aol v stt 28y Table 65
B 2ol v]H = gko] AAE Qllo] e
[9RT { & A0 YEETH

TR RPN AR2AFE SHAT7E S5

]

S

N
=
=

oft X L N

feomt

JF-5 Estimate S.E. C.R. P
AHMEQ «— AREA Q9] -0.304 0.085 ~3.590 ok
AHEER «— AAA a9l 0.335 0.085 3.958 ks
2« 2§43 99l 0.517 0.041 12.566 kokk
b « Auk=g 0.349 0.046 7.559 | kK
20 «— ARSIE 99l —0.294 0.043 —6.772 Hodok
2HH «— AAF 291 —0.208 0.044 —4.724 ok

J. of Korean Institute of Fire Sci. & Eng., Vol. 22, No. 2, 2008



18

Table 7. Total effects, direct effects, indirect effect

T a3 g a3 a3
3AA 8%l 0.335 0.335 0.000
SMHEQ
A —0.304 —0.304 0.000
. 73414 211 ~0.091 ~0.208 0.117
AL a]l -0.400 -0.294 —0.106
7o FFE FE ﬂ—ﬁ}ﬂ AREAE vehdoh i Bo] HUF 2908 RAXEIIE 47 98 QAR
i, e de ST W a¥o] FMAFE A S ANEIEY, 2 A9 &Y, Adre, ARF
A FEHT 036:}:_ -’."—1: BFoltt. o]FA T 8% TYH 80 F Fopou Al - AAHQ
B e AHadd HEAR ERFHEE AL AEH 80T AAE 8RI0E ME g8 AF
=& UE Ta9E Hrlste Zlo] 2ot Wk, H2A  °] e Aoz et
TRk 7HAL AR HE Hrlske AL 3ARA Y] =5, ARlE 204 7:‘1%17“ 8RE SHHTE of
AIE Hrbehe A Fdsith 2dd 2 Ao £ 2 AWgs 8908 FEHHESFE e AR S A4

MAF, AAE 8L AdE §9] FoFHA A
o Ao}, Lurache ¥ FoAdQd A4 Jde

O = vt meia AAAH gRlo] A E A
A o) ojE PAR FYL F= A Yol
ety FERUAARIYTA S A R=d, 1 A
+ Table 79 YERY} Sl

AA Al 2¢lo] AR VX 2EHE 0.335
oL, ARt m A= R -0.0910]t) wERA A
AAQl adlo] aWge viAle a5 FPFIH} 7
HEAZE o] BAQ e, AHEAS —0.2080] 4
ZAAA Q9lo] AR E AXA AurE) nX= 7)
HEFHE 01172 e} AEE wiXes Fa37)
—-0.091% AXMHAT FIE A4 e Q13 A A
[2lo] A=) A= AP A= 22 03499 0.517
2 Q84 8219 a3t ¢ £ Aoz =yt

5. 29 &

oF & A&

51 22

SR 2 Add et asdygoz st
7] 91 |i71EeY AAE 7 17) wj &), A4
A FFAMEEE AABIAL A Fehe Lol A 2F
= 2PEAR] AL AYA vk 28y F2d=
S ATHE AT A A, b R”E, A, FRA
AP FTHALZ S HUSH, ol BA e ar)

I

Z7k5) 5, Feivh vhpsbgel weh Sule] dale &
A2 FASA AT S E WA
o 2340l A WAook Bk B Aol 2

A Fa % AgE Aels test P
R, B AFME o2 Aol 43

152 B
Lo

ol SfAY L HFEFS] =EX] A2 H AT, 2008

g A3, AE a9E 2w w9 fFAR
YFE F= i, AL 89
o o4 = vz mEA Tk
g = |

AR, AFS1E 8]l

7613-41 .9-?13 %%tﬂj—-i 5]-*7 }\tﬂ-a_% %‘ﬁﬁ%_)ﬁi 5
= 3AEAE AASE A ALE - AAAQI Q9oL

rB, rlr

el e FHd 9FE AL, s
[A% AFH 290 Y+ FE vAE A2

et wetA 72, 7HE3, 7HE a7t BE A
At

52 WE |

THAE ARE BH S JHHoA A% A
7 o] 2w 29l AL AAA 29, A9 2
o] ;g ;_q _9_0]01] 45].04 &gz—]o] Cg‘c':ﬂ:__ HH= 7—]_m
2 Ueht, 2 A7 Qe M9 ggael UF

e}

AR Fad 71F e B, 7
2, T OER 2 AFast B4SE F4HeR
FAHojof s HAL W ok Wb 2
2Wast DAY W Yojof drh &, 2
W87} Z715HE s AKSle) ebde Teishel
e ZoHACk shef ol AFES WA ste] 2ol
so) A slofo} Gk B ATAT, Aol Ay
29 PYF o] Yok o] PFHo] 29 )
Al e Al v ool AT slge o

F 9t
olslel 2eo] A1 - AAH 8 ofste]
(el felHe Fee Wtk 27} Yept. of

SE-O.
. O o=

Q

° 1



Aol g3ke iRl Q90 #AZF At —AHkake] Z|EHSRMS S0 R 19

£ 2 AN 43 2o AgRFNE TR
AAEAL BT g vehlE Rold, AAz
FARA DA FolAtel A 2ge) o] G sHe W&
o] W& RS SWAS) BelAole, Ao B
& Age EAGelt). ojgA AFRET} F B
A - BN AGo] e DA &L 1 7R
AATAL ST PSS L 5 ATk EF oY B
g A9 FRb 348 AP 2% o B

2 A8 WAk sk Sl AR E
of olg ARY S Yk, T 2y AL - 7
AL 2ol ofgje] S()2) felHel g g
3 FA aaas dwel FolHe Jee v
e TR | 2PRes A - AAH e
NZ 29 B U AoE FEG 5 U 2 &
7o) ARE B, A A LAEFEAR D, A, Q)

-

TEE)] &%rad S FA4A A S
ASHN. =, 2o e FEdd 2 At B
2 Aol A] *J\:HZa‘e.i A AT ole U
7t e Ngo] TR B2 A vl shAleR
o) 2|3 AavpA| o] p-atn, AAjeja e i wF
ESHOE HA vl 2 FHUAFTE FolEAS
S vk £3 i e AHLe 32 - 3 F
o] B kA o] @ vE WS
ol&3tY BT He Fe At W] W 23
A3Yd F Aot

723 ARG alle] ] fo
= Aoz vehd, XHL%Oﬂ thH) st 2
< FE] A ARG
g Hsfot g}, Ay HMWOW Aiul el
THA oI, |7} el ite] HHHOZ ]
< ofF mmlsitt, I AAElEE H7
I Ate BIshe ofF 2.3 7]E2Q1 A
m ol =Hle] tfFH A °4§%EH7} gasjrh 3 3
QAAGA = TLEFAT AL S ESA) T F
=% Ay BRE T z}ﬂl?ﬁm Nd=¢o] Zg 3t
th. ol& st &nke] R EAAR] FEAEA
A&} Ffde] dasitt Alsle] SARstE Qlate )
o] BRI TS AL ik mEhA A
2 APMIEE fdske A, A7), 7heAjded o
g A= E AAsH HET Havt vt £ F
FANAATY EARM S 9EE sRsE DSA,

_9_.

1

lmm—
-1—1

-

Y
ol ro,
X o8

ook

o

ﬂN__,
Nt
ey
2
_\,1_,
o it
it
Fﬁ

‘

= b
o
L flo N

=)

= 10 fF ol

8 ot

i

FO|EEHA, 1EAH T o] FEAEAE B3
AR -G F ook it} 53 ]Xﬂt TS Bl o

e At PFAQ] AP L FREfqof AR
A3 ol tigk FA7E At E o]_?_cq 2 Zlojr}.
aaa FEAAAle ASE 2 Ak 71l met
ANZRFAAE HEsked], ol8dk AxFEIAES ¥
A3, GAAEAEE =Y3tE &S Z=AAEA
9} Z+o] 1,000 1.5% sPH F &A1 EAI7F S7het <
ATk gk A A AR A o] A AL A AE A
o] A& S0%7HA 71 2SI ALY E 5

3 % ok

2ol 2

B =22 20079 T g T390
A AARG o o) FAE UGS

=28

1. #HRE, “Sl=-9] v ulx]of] A3 A,
W BFARSEY =T, pp.6-7(2001).

2. ARE, “Arlof kel A g Rlol| #3F A7, FETH
&l BIALESI =, pp.81-84(2007).

3. Nancy Grant, “Fire Service Administration”, NFPA,
pp.-274(1994).

4. FEY|, A4 35, “AHWHE”, pp.164-165,
AH2006).

5. S.E. Chandler, A. Chapman and S.J. Hallington,
“Fire Incidence, Housing, and Social Conditions -
the Urban Situation in Britain”, Fire Prevention, No.
172, pp-18-19(1984).

6. Solodiban Ducic and Herberto Ghezzo, “Epidemiology
of Accidental Home Fires in Montreal”, Accident
Analysis and Prevention, Vol.12, pp.68-69(1980).

7. HAE, “AaSIE”, pp.14, FHESTAK2004).

8. Warren Y. Kimball, “Population Density and Fire
Company Distribution”, Fire Journal, pp.140(1965).

9. William D. Duncombe, “Cost and Factor Substitution
in the Provision of Local Fire Service”, The Review
of Economics and Statistics, pp.183-184(1992).

10. k53, “2APERE ] o)s 2} SPSSE-E”, tHEE3HAL
(2006).

11. AR, “AMOS 79832 R gRAd» SRl (2007).

A}

373}

J. of Korean Institute of Fire Sci. & Eng., Vol. 22, No. 2, 2008



