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Abstract

Background: Tuberculosis has been an important issue in infectious diseases control

worldwide. The incidence and mortality rate have declined after the efforts of every

countries and the international cooperation, but the decline trend is slowing down.

"Find TB" and "Cure TB" are the 2 main strategies of TB control. Taiwan has been

implemented chest X-ray screening for active case finding, especially for

mountainous townships, since 1952. Although high-risk groups have a higher

incidence, more than 95% of the patients are found in non-high-risk areas, e.g.

non-mountainous communities by passive case finding. Objective: The purpose of

this study is to evaluate the chest X-ray screening policy for active case finding in

Taiwan. Method: We used spatial analysis and spatial autocorrelation analysis to

examine where there was small area heterogeneity in TB distribution. This study also

conducted cost-effectiveness analysis for chest X-ray screening in different TB

incidence areas. Results: A total of 2,065 TB cases from 324 villages in Hualien and

Taitung during 2009-2013 were included in this analysis. The heterogeneity of

tuberculosis incidence was much easier to be detected by spatial analysis using village

as the unit than using township as unit of analysis. The analysis also revealed that

screening for lower TB incidence villages tended to have higher incremental

cost-effectiveness ratio. Conclusion: This study suggests that using village as the unit



for TB chest X-ray screening for active case finding is more appropriate than

township. Moreover, this study recommends that villages with high TB incidence in

non-mountainous area should be included in chest X-ray screening.

Keywords: tuberculosis, active screening, geographic information systems (GIS),

spatial analysis, cost-effectiveness analysis
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R BBEBPOREETF AN 1% FHFTRPLABES FE-FRPRLE
FRGIRERT R[IS] - FPRRINR TSP/ EFR AR TFEEE S S0

FE S ATERRE JAETR A TR R S5 2 BB SOE R

F2[19] »
Bz LBRPURLEER

BRPpLEFRERAK
LS DEPRE T FI R RLEBR AR FE DR E

}(‘*%’“[ﬁaﬁﬂ BrH e B d oK [ rﬂLbiﬁv}}ﬁd;ﬁﬁ/\:ﬁf;ﬁ u»g;gl_;ﬁ TR

N
‘ﬂ-

FEERFPISOER AR c ABFREPRR DT FE L LERE NI X Kk d
AL EHERD G o HEd PP E RS pRFER AR RA
BEERGR S ERRE T AR R A SERF A o WX kR AL S
LR LR X KD FRPBEERRAAS S SHERET > §

FRpE BB RLLAAE B PRS - FL R SRR Y SR 2
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Eijﬁ‘«'ll'ﬁz%'l*ﬁﬁ P\—"Fgfl‘*“’}‘)]%%&i}%ng\ RN - BT RN
Plrosmgis B inghs SR B R X ki B 6 RN S

IR ERERYT FyET B X kiR 4[20] -

EFRRFFAFEE B P a4 BBPpLFFREE e 7= L Flei2
A X KA ABFRAF o - A b iRE - BEPR P SRR S A
B AP LEE R T oA B (24) G R (2 4)
W (1A) ~RF e (1a) e (14) »FiraEmphk 24
A BE S ALY s pliEG G r%%ﬁﬁiﬂa%*f’“}ﬁs’”? HEHR 5L
ol AR 2015 AR SR ZIER T 20 AT A RiFERK o WNINX £k B
ARFRA L X KCHRE FAREENDX LT L ppEHF L
PHEEPORLE SRR T L MR L RS R 16
ZHPEFRE - B Updef X R E R OSPORER bR R
PR REREE R p TR - R ER AR EEHE ) L P

B ARBI PRI 0 X Ltk A [21] -

EASPOR X kiR

PR S L EE RS PRD e L RRPOR B 0 1915 & stk E b
J%%ﬁiéi%ﬁﬁéiﬁwkzkﬁﬁﬂiﬂ%lﬁiﬁﬁﬁi@&ﬁﬁ
BARE  fFRERBPRP T ELRT RS L 0 1967 E A 2 4
%W@%’Wﬁi?ﬁ%ﬁ%ﬁm%ﬁi?ﬁ&°ﬁﬂ@é%ﬁﬁﬁiéﬁﬁﬁ
P2 FE 1989 ELBEP B eI EREREREFIch  FEFLF AR
R IR %‘5‘3%1‘*@}%%52»;%’?&_2%%??1 ?:‘k’ﬁ»i:"i?%ﬁﬂ,%?:‘;ﬁ»%v‘ - 2 %
2402000 EARD BBE AR LT EPORP IS 2L FL FrcEar o Wit
Pich i FRPRFRER 2014 EapFalpt IR HENE & T8V
R ek~ U B EE £53[20.22]

AN X BB 1949 20 FRFERLPP ISR X L% L0y

WEE s bEks o 8P 19521953 £ A2 R FL BB L FT
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PAEEPERRET o BB PRP AR 2 X R o BB
- Zea g X Rig[2324] AR F X kI 5 C KE 60 £ > il %:}ﬁt
TR L2 VTRt s X kil FELEDEd > NFEP B A ~ &
R RRAEE BMRE =B AR RE LT EAFF LR EAGA
TR BRI T R BME - KRR L BM R RET SRS X
g PRI o PLAUE RS B RS B s [22] -
LHPH X SCRAFSFLRII AREHFREC o AH L A
3 & q??r;ﬁ e & i X kawaw & 4% X k4 P el it X B8R (7930
Migh oG e FRPRABBEN Y AuSPpREFELT AR F
Bl a4 ~ L% 12 Rt b RSN AGRE 12 Rk ket 3
Frt '%‘ SE T P P M P PR g R 12 R ARSI ROR
HEALAREA R L HE BREFTFRAFES 45 F BEE 1 R
EOPFTRA BRI RL AR R REF RN AR A EED S

BEL 15HRE A B2 BFIMIE6BY 1 [21]0

Fr & FRETA LR

Y

4
J+

Ll 2 E

F_‘k
>

POIRFA AL
B A 18 e RiGHE L %EFF John Snow %&:ﬁ%—, @3k s (Geographic
Information System > GIS) %A * feo & fFmd A - 1% & Bl AP Faen
2 e 2 ﬂ«@%mwix"f%m&@ﬁﬁﬁﬁ%¢%iﬁﬁwwﬁ’%
PR e F RO R PR A F K GIS AT Ao iFd 2N
PE LS -

GIS chi 4574 il ¥ JGR e & m FHF R fr2 2031447 1 5 R H
Box 2 AL RARRBERSDLEAF25] AFA 1995 & 4 g A1* GIS »
ALY ST A RN ROR o WA RDRED S FRE T
FCH T R A FR[26] -
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HRFRAKLIEAH

7 245 (Spatial analysis) Edp#-BEFHEH 2 F i} @AW 0@ $2
A FT o ?ﬁt“ Bt a5 Wang, Foordp 0 2 P88 R B 4 47 (Spatial cluster
analysis) 2 ZE P Z XA FHRAL Foeh¥ - H > vFE LT B F s 2ig
BB HEEMEFF > PRI F AT 2B R BRI S
[27] - = & A #p B (Spatial autocorrelation) ®£4p % % F #* 2 7 X fEf2 &k e 550
R EREMEERE 2 ERFHTIRED —21?‘7?252[28] o - RFFAET
AABTHEG TR LABRAEAY RIS T E BB ROBAESR LA
FRE RS R EOR o @ AR F RS IR H 2 R g TR kT ERRY
Sz B p AR ARR o

FREpIM AT 2 5 285 p 4p M (Global spatial autocorrelation ) fr %
# 7 p4p M (Local spatial autocorrelation) » # % kfg it % A AR % 3 7
PR ke > SR E G HEMARER R L a2 NHEMRER
ol ez B AT FHEARE > BV MR E H
2@t 4L 5 %3 2 @ p AP B 45 3 (Local Indicator of Spatial Autocorrelation -
LISA) (29.30) -

PETFA MY RE A ERSEE £ %_Moran’s I » Moran’s [ &% & 4
WAl P12 F o g IEA0 REApMr RE N TEEMRRE R ¢
SRBB 2N RN F TE )0 REAApEY ROBEBLB L BT
BB AFETIRE HAPEA T ki > TIRF M 0§ T EART 0 BIA 7T
AR FHE RN TR AR I RERERE > TREPALA TR
% o Moran’s I &8 it £1F ZI) > 1% Z(D:E 77 £ FMRER % B F &
%ot 0.05 HEEE KRBT 5 E Z()A 3 196 M4 7 BEP ch: B A F 2
S REEH MG TAT G LA M 1 E Z()A-1.96 F] 1.96 2 B 5 A 7
SHEATAMAA S PE 2 Z0) 1 *-1.96 MlA 7 REp nZ T E A R0
10 % e f AR B [29] -

Anselin 1995 & # TR R TR GTE > FmE

\-ﬂ

RipNZFECAAM S - F - BT 2 2%32FpAM Moran’s T s 304

#4 Ti B &% 5% Moran’s 1 & [i B4 1 e BaR A P4 72X HE 1L}

14



B ERMAp AR ARRE c BFEHR LR ZDE 0§ Z(0)* ¥ 1.96 B & T
SHERET SHF L e REp AN LR AR EAR N R
Bl > s 2 BEMAEE (Spatialcluster) » § ¥ % ZAT R OREEIAE - B
T iaE L # % (Hotspot) » ¥ d High-High (HH) % 7 5 % ¥ % ¥ M8 % D
BLRE M M T 39E 54 % (Coldspot) » 7 d Low-Low (LL) 7 ;
B ZL) 3 -196 AT f e BREZEpAAM YL 2 B FAERRER Y
Bl > ¥4 High-Low (HL) # 7 » %~ £ g% @ 4% IR ¢ Low-High (LH)
731
B2 Tsal, P LR AFTHERESZE A APM G L7 308 o 01 B 4o )
BEFIRERBEERE TRERIFEREE I M EMELE R T4 K
TEFHARTARZ PR FRAFEIF L GFF Dbl BREE2
RAXKBRELE R me»ﬁ PRR R R B SRR R BB PRI W 3L 17 [32.33]

FPREFA AL TALEFHE AL

BILFE A A PT AHR i B 2 AR TR - s
ERIFLAPFORAINTEFE Ao KA S HEFTT T ANME R A ERIZR
R gefe < o RESITE S R fR* U7 A1P £ 1984 # Openshaw
e S | HE2PF A TS AP EAEERD TP AFTRE AP
Modifiable areal unit problem > MAUP 3> g i Z B H ~eh< | &rle £ 50 ¢
A4 ® Bt (Scale effect) 27 % 412/ (Zone effect) @ %% B A~ 45742 %

ig = R AR [34] - a‘%z;é;,bgp BEELFNTE g ) e it f@‘ﬁﬂ]

Tl - SPETDBITRTEFFHE ST R A A2 7 R %[35]

o

Jelinski fr Wu &4 & 72t (hierarchy)fe 5 ¢ & sHfRBHR i 4p & 0 7 A K %
HARREY U FpIE -'53 £ RenA %ﬁ‘q_\__ : &5\#’ ﬁaﬁ”’ﬁi’J G H T 1L 2045 T
j‘i&.‘l E\;ﬁi?\? ﬁ(fﬁﬁi &E’iﬁ'z Fé&;}'j}‘g{ y X E‘f"]“%ﬁ;ﬂlj g Ea%’:’_ﬁ;’i% ﬁ"] &mz Fé&*i‘gi[36] R

FOERCAAT LA I RAR] gL R R S ADER S H R TR L AR
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FAAAR A AR AL REBANFRIRE LR E R BB RS
?Fe & R AR A [37] 0
Amrhein 3g 1 2 B H ~Ax < B T30F 2 R g AR AP M Tl ¢ AR
BoORFIEIRA T FE 2 S it R B TR G AR S ik AT ik

Hoieade 2 2 RG ER[38] B G E AL A A RARS B AR
3

o
e
@é\-
m
ﬂﬂ
I
>‘I\

Flo T ERFFBFRZIFIRE»L 2HE
[39] - $hE2 2 EAFFHFRE* 2 FHE 4% | P> kR R 2 EE ST &0
FABC I R ATRAN AL FFE AR LA ABERGARR S A
#i A v kBB s 1 1E[40] o

4B }Iis,f Fffﬁﬁ?ﬁ?ﬁ%ﬁi » Matisziw, T. C. % AR R :'1.%{5*} (el v ,,1‘?
BT P mehp s ot (7R 8 T [41] 0 Olson, KL L3 4 & {1 % 5 & finkeh
LEREFETEAN G T FRFR DG TAST T RIIIRS Y R
TR B 9 [42] -Higgs, B W. % 4 L2 FRPpa g dp 1" Bk ehz B dfhie
FRRAIE R AR TR R Pt e A BRERZ D
LEWARPEI BT RS L FL LI {FLFHEAY A o

= [43] -

PR ABRRY IS E

B BERETALAE AR AREFER G RO T LS PR 2
FeaL A PHEHEMMN Le AT BARF SAKMFM[44]0 2 Munch, Z.
FACERAE ZRBEFE PP RELEPRF LI HEF LN bR D
ZRGERETRA DR SR AREOR B2 BB BT
[45]°Ng, I C.% * plfid 2 R fFai@ g B 1pf » B hauTie g - 5
éﬁﬁﬁgiﬁﬁﬁﬁﬁ%éﬁﬁﬁﬁ%%ﬁW%ﬁﬁﬁﬁF@ﬁﬁﬁﬁﬁﬁﬁ

2 (Directly Observed Treatment, Short course > DOTS ) “#F » v 33 B % 4 5 F it 7
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B ik T B PR R L AR F R K0 P ERM TR EIFAL
BT S Shopbis 24 [11] -

Murray, E. J. ~ Beyers, N. % Couceiro, L. & 4 #1 3 75 4 1} » 30 JL 30 o SLphe
RENZFRFRE ST RFERAATE Y BA R B £re TS 2 B
Bt g e F BPOR AR BRE F S A R EE RS TR PORR s 4 2 R

L A L Fffﬁﬁ?"? WA fg%#ﬁ'%@%‘iﬁ;ﬁﬂﬁi i% 95 [46.47.48] -

PRFTR AR PR FIRLE

FifdofIr BIF RS LA RN TR ERE RS R
BHHEA T F N EREPER R G REE BT HE S TR R PR
X Rtk T 0 15 1 P Bt ok PR PR S B @ P
& [49.50] 0 ptet > HEMITET N AA G T AT R GV T EE
BAPRCSS B B R E RS S AL R B R L AT ¢ o L b

»x[51] °

7 & N A3whk
BT

SRGER AR ALY KT E - FRRAP AR L F )
* %~ #72 (Cost Minimization Analysis ) ~ = * 22 ¥ & 172 ( Cost-Benefit Analysis,
CBA) -~ = ~2x% & #7;# (Cost- Effectiveness Analysis, CEA) % = A& »z* o {7
% (Cost-Utility Analysis, CUA) = & o & ] = &~ 472 = i} TR S
PrREe™ X8 FS A0 PEBREPR G ZP - PEREa> X 2 Ak
EANZ > FRAAZRFHEFHOELZ DR Y ELEE R PEERF S
FooA Ak A E o KAWL RC B R Rad honk o SAE R A&

ek E B R RECAT o Bdem ML Z & 50 E R A 247 gk
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PHELUA RS RERE G AR PHRE R ST R

‘1\

B MG UL TR A fe SR EL FR AR kR A
1 E[52]c AAF L AT B Ak A 3T R F R PR X KRR IR T

o
= °

T 39 A3 vt & Average cost-effectiveness ratio (ACER )
B R RAV RO RADRT P AP FERES -

Pk E R A (e N 1)

=54 ]
C’E‘ - ‘:ﬁ -
ACEE = _III HER BEE NEE BEE BB 1
By — By (4

# £ = & sxdk 1t i@ Incremental cost-effectiveness ratio (ICER )

B 2 ke AR sk it o 5 L E% e % Dominant 0 % T ATFC
W2 & pokendd [ F 2 2 ARE I seb AL HLETHD X
Dominated » % 7 #TFc R & > Z W Rokend > 7003 o0 ¥ g o L E_F deeh &
FEELAMPRLE P LA R kg ookt hkehig > PEFFEFE
Incremental cost-effectiveness ratio (ICER ) % 2 % ;‘i—?}‘;iﬁ T ¥r[53] o

ICER Eip et R % FH* A7 5 & S+ H 2ok § & H4een
= A (4238 2) ¥ * Cost-effectiveness plane (CE plane) % 5= ICER (Bl ) »
CE plane 0 X §h s NE(A > Z ek X B) Y3 i AC (A > Z s A+ ep

AR)e FATFV R FFRF IS BT RER I AN A BRI O =00
E By #0053 R =Rt V3 B AE=E -E, % ac=C,-C, 3T

TG d- BLAEE L (AE,AC) 5P A > A BEE7 R B R A0 4L & 7 45 ICER o
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IR EIRMIC 0 RFLE AT RAANLC ) ik S E

AC
Cominated & CE Ratio
B
A
» AE
1]
C
CE Ratio CE plane Daominant

Bz - Cost-effectiveness plane ( CE plane )

FORL KR R A (2011). 5 AR B RRRR i i 4T B S 47 & A ok A5

K BOSAL R A e - H ok b R F R L B i F A0
o] 2 BOA F(FTICER =AC/AE< 1) % wAREITE > % > #77 X ICER
WHERERLL G R T TR L g o FIU 0§ (AE,AC) 23T B0 E AL

TP B A AT R E R E D K([54]

BPopa B ERGHRAR A%
Mupere, E. 3% 4 & § + & shfcQ]5E i1 3 dp AP O B Pop At 3 g
FoRBPRABFRTGE E TR SFR 1,594 RPR LS ER TR 675

LR PR K 21,928 % & (Life Years Saved > LYS) » # 1§ 109
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EFAFH Al SFAEA & (Quality Adjusted Life Year » QALY ) + # ¢ $2¢
5|34 K ESKELE B EVRHAFRS56 LEPRE 05 E R TR 229
?, i—%‘?%, Ftim 0 & 8,058 2 & & (Life Years Saved » LYS) ; m $3% 45
BT S4 K EGEBE X Rk R SIEATH I ETAELI g 27
PRI S PORAN C #F VKL FERETE LIRS A NEAE[55]
Nishikiori, N.2 Van Weezenbeek, C. ’ﬁt%’fé%i?? SR TRRIAE R g A B
BABEREHEPORE AR R R A LA v g PR P

LETL L blde Xpert * 3t R b G R H B PR B R Y © ERICE 4 HIV

35

E?",

VA KRR G ORE ERS Aotk o 6 - BB B (© 2 i) R

T pEF AL SR F DERE R R S Ak ET L B E T AR

\

(4 g M (T3 fF & IF[56] o

.

AR PE X g s+ %

ﬁ%%ﬂ%m%EPI?# FrodR- PR PURBRIRE 2 169,175.54
Tood S 2 REHE AR F L R R - R PE B RRAER
69,066.33 ~[3] o PE > £ 2008 % 2012 EH R > £ ¢ ~ 500 2 a3 X Kk 2
Mk 215604 4= HOBFR28 LRPBL L RSB R 1.82% ; 1K
Hia R X kw2 TGk AL 12097 ~ e - & AR a_F,ffaE
7% 122,646.78 ~[4] -

FEEEAFTHER2008 £ 47 5 2012 # 12 1 HF 4 A LPORENF N
PG R RCE T i SRR AR I D G K- BEAAk SRR S FUR
SPRABFERIT R EFRAROAS T Ra R0 B gy Lk
f8 % < 80/100,000 | % # h&ﬁiﬁﬁﬁ%ﬂﬂﬁ%ﬁﬁ%%ﬁﬁﬁﬁﬁ%
R

o L

mﬂwmmmﬁﬁﬁﬁ%&ﬁwﬂ%L”l2@”m%x%ﬁ§$

-th 7:1\4\-

& 150/100,000 > & # b R d Fﬁﬁﬁ—ﬁa‘%f‘r 20 e PRE[5T]
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FFEHE AL P AL M2 SRBHEHEAD L5 X kil s
IR L PRE CRBEOREE N X kR AR F R F LB BN ARG £
REtimpadF 482 2 B¢H04-)[58]-

Boo s KD R X KR ok

dfe L
] AR WA E FRBLE NNS”
(#+g4v)
i R 2011 54,243 113 208.3 480
2012 60,092 148 246.3 406
KSR 4 2010 3,296 3 91.0 1099
2011 5,833 12 205.7 486
2012 44,169 50 113.2 883

*NNS : Number Needed to Screen & % .- % T [T 2T RS

TR LR D FEHE L (2015) « AP EEHIGI X ki Hik S oras 1

NU&&%%&%E%%&%?U&RA’ﬂﬂgx%&ﬁ%m%ﬁﬁé
365 4 0 Repop A B Rt FE 3% (365/12338% 100) » @ i3 R BegF b
% 1% (148/12338* 100)

i%%ﬁ%iﬁ%ﬁﬁﬁﬁ%ﬁ%?@%$ﬁ—jﬁZ%ﬁiﬁ%ﬁﬁf

BFNFEROGPORF LS RABFRFLE- LB EONF Rp Lo
2012 & 5 b BPopE A F AL 530 LB RE GRG0 B RS

W B A2 2083 2 L g A2 2057 0 fRerE R & A WL & R 20
LB 1% (148/12338% 100) 2 0.1% (12/12338% 100) = d 27 L > i
L ERFCREEACERAT F A B A0 v B 90% b s k2 F
ERFHR DT RF D OFRALT S 2 G @ S AR BRI R REL

3 O - < T8
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o8 FiHAaH

R

- AFIRPRBETHARAREHE L BApUHE R iR 2 TR
AppiE i, o ERTABFHEFPAFTHEAFRAIR Y BB B

EEFTRY G X 2015 & 57 12 p T M FE F 2009 3 2013

ERERE AP RBPRATR AR B AT R B M

_:‘ipfX%ﬁﬁ#iﬁ%%ﬂkéﬁ%%ﬂ%i@%ﬂéu,égm”

T 20I3EFTAS B X LR HR - AR IFFRHEL o

Pr %
- REREAY

(=) FLHEBPopEE RO TERE £ RS ROLT AT

KB B) PR B RATE A 2 b4
(=) F3 %2009 % 2013 & -

(Z) PRHEE I HLARRS IR LET B9 LT ko

e T S iy

(-) ik
X R RS R LR X LR R LB s b -
% AT A 2

2. PR R 2009 3 2013 £ B TR B PR B A
#/‘;,)?:’A o
(=) Pf %2011 1 2013 & o

#m 4 (New case) * 7 8 £ LGP EH RS S0 L4 o
TE v * (Retreatment case) : ¢ 7 (1). 4% (Relapse) @ ¥ 4% - B = Fffe2 gt ¥
e T E ?ETLp«r}E‘ &;g:@a#:’:ﬁ;@‘#*ff%f%r 4o (2). % 75 £ s (Treatment
after defaul t) @ @ %7ipfka B2 b am £ % P S H B2 4 (3)_ 4 pri
iv)(Treatment after failure) * ip % T B " 2 M R RRE FTHEARFHL > A F iRk
m@ﬁ\;@ga%$ﬁ@aﬁg%%@¢%«
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Iy

(2) PP HLFRHE K EE T ED A r ko

$- & Py REZER

Py R

BN OB X R T 2012 # 3 B Rop Al d 2 Fp L8 3%
IR VEREC PRGOS S L RS L E R R S 2 L

5 5.6%5 1 o & AL B X Ch R A B F 2 B4 B3 T 40.6%
(148/365%100) » ¢

U‘—'—’f‘l'ﬁqg

R % e138.4% (148/385%100)

1% (148/12338* 100) ; 7

APl >RB R

ErEE R FI RS LT TV AE
REEARE  ORP T RPROELFAZEAF IV ARG ) REDR
oo BIP L AR X R R R L B F o TH T B kG X R
O AT g TR H g B R OmEA G R DA B R Ao
rEF tﬂ%’ﬁfd TRINERYE 2 TR Rk A

» AR T R AL R X kiR T
FES

TRLE L Yot
BYOpEAF e HL  HIEAFRTME, F 2 B RS (smallarea)

& koo kAT f R

PRI EEREE X R FBITER > v TR 25 P Aok
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F)i%i%ﬁ%i EENEE IFD SHITNE T D

(<) %k A EEPRTIOND FRF PHL .

E)FE P imRTir Rz as &, ‘L’f’Lﬁﬁ;?iié-iil?’-&’sfi Bk

L

AR AL B Hedide PR LD SR E AT B WA E SR 2 APl
‘if 20 ER T L RGO

NN D RIS s F 2 S

10

() L& 42l S E R PR X KSR T4 B
(Z) 25840 * 2011 2 2013 £ F - d i 47 B 2 enX Rk Ik
F(HRE- ) 0 REFIRF T35 3025% » &a 4% 2hdp 5%
HE FRnBA v i 22hlk 5Re 3 X ki L #ic o
z o~ Zhligs FRX ke rr Y Bk ik
CEE REENERLENCENE D E AT STy S
() 4ETE3 58 0417 2011 3 2013 & 5K 3 % 47 B L 584 2 S Pop s 4

Fo R Pop A b L Adp B IS 2 S BEHCR] kA I 2

EE

R LR s BPopHd FHE L ALE MLV 2 ARERE

& ¥ (%8s )

[

N Esgxdgi«ﬁ%ﬁw :

() & FREX X Fhp- ATFRY S 2176 ~ o

() #E2 2013 Eap g FF ARV EF RS AR
LR QECY: Y 2 P ;;t‘;‘;i'ljgg * oy e bR f[i??ﬁ 2w —g o ir X
LR R AR EE A2 (R ) -

2~ T 3oa Asch vt i@ (Average Cost - Effectiveness Ratios, ACER )

(-) T & APRTEIT L > HEM P AE 2k F o
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(=)F+E2 50

- ICER = C1-CO/E1-EOQ -

W& & A»c%k ot @ (Incremental Cost - Effectiveness Ratios ,ICER )
(Z) %k @ WA T hd A E 2k b & o

(z) %> 5 T ICER=C2-C1/E2-El -

P FRARS L

)

e

SR L

A7 H* Excel 2013 27 F

P“II}E/V\*Q S i\.?;}iﬁ;}%—;& y &

R FRARL L ¢ L TR EREE R

=4

o

FER TE o
N j,‘,if:r:[}%%év\’]ﬁ’? :

(-)F 715 ArcGIS 10.1 5= #c #8

~ Microsoft Office Excel 2013 -
(=)~ 58
L2009 £] 2013 & = L 3 % P42 41 2 B Pop 3 2 508 F 3

(1) 1* Microsoft Office Excel 2013 3+ & 2009-2013 & = L # %

£ L FREEZ ﬁi..‘é‘é—f*’:f}?&’%}*i F o & 41* ArcGIS 10.1 5% it
RAHLEFY -

(Df?nw%ﬁ%ﬁiﬁ@%w@r%@JﬂrﬁEJ%ﬁ*F

FREBE SRR L F AT A L
2.

2009 3] 2013 & = A 3 T FRELE 2 B PR EAE R A T

(D)F1* Local Moran’s I st3* & 473+ 5 2009-2013 & 7= A = % & 5%
B2 4T P EALR R AR -

Qe TR 2 THZ | A7k ARFEE ol Pips 2
F2 z BEMBEENARLE
R M e o A

- ) % 1 E : Microsoft Office Excel 2013 2 SAS 9.3 v+ #c4Y -
1
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(Z) A4 3 D UEFELARTIRNA R E HF SREE TR

1.

Td s Blp 2R X ki Ak o

TR 2011 # 3 2013 & B Folid FRenGPORE L F A F R

FoF X R AREEEY FFR- LR

Z T ad Arck L g o

A Bl G s s X R & Ak o

232011 &3 2013 # -l Rl FREFT 2 cn X R 71T

o YA R EPRFELF AR TR LR ORI A BERBL

B~ HRBABE QP S FFR- L RBERF SR AR T A

PR EEHE R AR B TS AR o

ol Bl RGP M SR X RiHe s Aok o

L iefpicdd % L RG24 L & X Riih2 = Ascdk A 47
EE R TN ﬁﬁ’? ot g ez 100 2 150 44 2 5 %8
Prop g 2 412 .

IRl F 200 R 2 2 oy MO 2 Sk st 2 ie
FXdpz *rrk LR ¢ gRHLE FRRED R
RECAEFRFRLE FHFR- LHLF SR T
APTHILE KRR AR R o

TAFREPRFFLIHL X KRR > Aok o

Lo B %l Mg Poms 2 30001 A2 100242
HF X gend A2 2k o XU E A AL BIFY o

Lo dode T b SR PR3 4 )30 A2 100 42 ¢
AL R FE L FHL A FRE X W Ak > @
FRRHIE - LR A LB F R LR FHE R L

R RE NEFCE PN N T T RF TR
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eSS
2009 & 3 2013 & foiEfiF 2 4R 400 % 2Bk (449-495) 0 4 A BiE &3
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