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Abstract

The scale of community is between nation and family, and it is the bridge used to
communicate these two as well. Community is a basic unit of national development, so the
community development is helpful to nation and the publics. The researcher hope to develop the
community with smart growth, making the community flourishing. The aims of this research
are: (1) finding the necessary principle factors for developing the smart growth community. (2)
Constructing the hierarchy structure for the smart growth community estimation, and finding the
weight for each factors. (3) Constructing the estimation standards for the evaluating factors of
smart growth country community.

The smart growth community estimation model is constructed by generalizing some
relative factors after paper review, and sifting the estimation factors from expert group decision
via Fuzzy Delphi Method (FDM). Then the weights of respective estimation factors could be
calculated through the Analytic Hierarchy Process (AHP) in order to construct the estimation
factors for various communities. Finally, each estimation factors will be divided into several
levels and the data will be corrected after the experts examining for constructing a set of
estimation standards which adapted to country communities.

The conclusions of research are:

There are 26 estimation factors for smart growth community. The first layer includes
Material capital and Intangible capital. The second layer includes Natural capital, Human capital,
Built capital, Social capital, and Interaction capital. The third layer includes 18 factors such as
Biodiversity, Community trust, Communication and Cooperation, and so on.

According to the research process and conclusions, the community should set community
network, community trust, and community standard as their primary consideration items for
the community manage process if the community wants to develop toward smart growth is
suggested. For the future suggestions, such as the following researcher might choose community

base for this theory and make improvements aiming at the defects.

Key words: Smart Growth, Great Five Capitals, Fuzzy Delphi Method, Analytic Hierarchy

Process
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The Study of Elementary School Teacher's Environmental Risk
Teaching Behavior Model in Central Area of Taiwan
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Min-Ray Lin Wen-Cheng Cheng
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Abstract

In this study, theory of planned behavior was used as main theoretical model and joined
three important research variables (perception, response efficacy and action) according to
the literature review to shape the study construction. The main purpose of this study was to
understand elementary school teacher's environmental risk teaching behavior patterns and the
relations of the mutual influence in the main behavior concepts.

Stratified random sampling was used in this study. 539 elementary school teachers in central
Taiwan were sampled to carry on the questionnaires, and finally 327 effective questionnaires
were obtained and analyzed. SPSS 12.0 and LISREL 8.70 statistics software were uesd to
carried on the statistical analysis. The important research results presented as follows: The
overall elementary school teacher's environment risk teaching behavior model was fair fit the
data (GFI=0.93, SRMR=0.039, RMSEA=0.057, CFI=0.98). Perception, subject norm and
self efficiency positively and significantly influenced behavior intention. Perception and self
efficiency positively and significantly influenced behavior. Behavior intention positively and
significantly influenced behavior and action. The behavior intention explanation strength in
this study reached to 52%, 63% for the behavior explanation strength, and 29% for the action

explanation strength.

Key words: Theory of Planned Behavior, Teaching Behavior Model, Structural Equation

Modeling, Environment risk teaching
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B FIMTRER - FENEHE B TBESINSOEESE RS T #EREE - B
FAVEATRPERIRE R - AL TRE R » EMEHEFIITE » 5 IRk - QAT LA
FE AL BI = w, AT+ w,SN+ w,PBC (PR » 2004) °

(=) Awtoein AMERALZ 17 55 E
1. BFRUEE (Self Efficacy, SE)

T EBITRR IS AT AR E R A - AR 1T AT REA 2 INEE
%R GHIER ((Ajzen, 2008; Zint, 2002) » BME ARG R E1 TR - H T2
F[eT DAEERIRIRE R (FBI > 1998d) e it e ZE a5 PR RERE 2255 « I8 A AT UBY
HH T R R €T BAYE 2 (Bandure, 1997) » BI—{E A B B S RES TEREEI TR
(FIREJTFFME (Jayanti & Burns, 1998) o MIERET{HERTT 5.2 (REEHEN R R 2 S 2 8 PR
HITRE H BB 205 ¢+ (8 A RE ZBATHEB I FRIT 3.2 {578 (Rogers, 1983; Witte,
1994) (LA EEFEFTAN = FORAT FR 45 ke B PR RE RS FH [A) — Ml A P A0 1 HEE 2R -
BIMIE N REAS 5E R RE AT o2 H HRBESJFF G » 1 Ajzen (1991) thalfs —EH M2 M
L0 i ESEEE L (2004) B 73 AT BEER AR - K H BRERLIR S A1 B T RS P AT RS
HHIBEIIRETT ~ W] ~ HRE RERENFR - B B BEEERI e o ABF5ER
PRAN EEE > R E BRREAVCANI A TRt > A AR A P DAERE T

2. RFEREE (Response Efficacy, RE)

BRI EL (2004) HURFSERRH - B AT RER IR A A F B EIRIEAT Rl Bl FRREE -
N SERRE (A R o (A s PR PR B L SE HE B 1T s T 1SRRI (E2) (Rojer,
1983 et al.) » AT T HIAGY AGT 3« (HEEF 2 BIR TR - [IERRER LHF
FEENHY o RNILAHHTEtLERAMILLET - 1 S FERREAN AR TR 2R 0 LIGRG -
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4. 58A] (Perception)
I8 N B 5 JoR B 8 Rl ey s B L [ BRI B 2 RE R AT i (HESCGE » 2003 5 EH A
K > 2003 5 #RIG1E 0 2005) » RIFEAIFFEII G 8 ATE (R B AN AR R EGET -

11~ BRI PRACE & B

— e B AR B Ol R B B P VB i 2 B AT ot (B ST AR R
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FHIRETT » 2 el mic ok (K (it e Bl % A5 L b S L A1) S MR R R A R 8 > [N IIE M e 22
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1990; Zint, 2001) * [l American Association for the Advancement of Science (1993) ~ College
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PO A BRI AGR ISR E B (518 Zint, 2002) ©
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TTRBYERN > (A R AIRE S ) 25 R PR FRFTER 5 JE g FHRART R (Richard, 1994) © 1EE i
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ftiER 5 RS BT R AR - RGO £ A 45 B ER TR BB AR5k b e ) 25 [T Bl i PR AR
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=~ WHgERE

A ARG B B B L SR 727 » [FIRFGAT - B fOsntiam B - W52
P SARBO R B BEAS R R FERA T B 00R6 - B8 T A B IR R A - LU
B BRUE - HEHSEEEG R EREE NS - STERTERRE o PRALERR 7 20EINTH
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A LIRBREER - SERIERXFE o &R a7 2CE T IEXFE M - A
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= HHE R
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H BTS2 EEEEE] (Ajzen, 2008) @ HIIFSEE BITHREL [ rRERrySa B/ NV
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RIRFEEE 3 (A ARE RS E AT BT Em T 2 EREE - TN S
NAETLUEE » IEERBABRMAG AN 2 BRY » BT HENE ZHERAE o FRERK
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(=) M

AIFFETEA PRI E AR » FECh SIS 7 Fr Ve - JE3 i 60 (B » METRIBHEN -
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AHHF S LA & Y B T B NEE S A SRR E R o KEE 2008 FEHE BT IEMELEE R
TS e A Y SR T [/ NET A B > g 4768 A 0 ZERE 6922 A 0 #ALERE 5594
A FHEERAE 2975 A 0 REREHERE ABOEAE 20259 A (JUH/SEBERE) » ML 558 AR
IINEE o RHIFZELL 95% (S Ok HE ~ R +5% RIGREE > KA RFEUHIE A X (Rea &
Parker, 1997) ZHEL154 » FRFRATHEA n £ 377 A > 1B G LB NEGT B AR FE 5 R & A
7¢ » HEBREIEEE RS (B/02 > 2006 : BEIAE > 2005) » BT LUK R R A
BT TR BB 8 ISR & 2 539 17

KRR R AERAR 7 @ FE i < ELBIRCE 7720 (FOCHE ~ 5% > 2000) - SEfKTYBETH
[ MER T ARG EL B R B > PRI 244 T B IBR = N A R i b A9 e
RH O RS T BRI N EETTRERR AR o FhE—E EL I R B A o AHF S
EE R 327 17 0 BRUEIZER 60.7% » F AT Cronbach a AR 0.79 » BHg &
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(BiysUEn ~ ZhiERH » 2007) ©
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[A] > B R RESIEC » SIS ML IS T Al EL AT o

(&) PHEA BRI 73 0

R A 7T B B RS (LT B B I B RE O - MR DL ML (R TR
R > DGR B R BRI e e« LG TEE -

2 4 541 > FrE 2SR L2 EUENT -0.18 £ 0.79 ~ HEHEERS M2 0.01 2 0.14
HIR B & (U RERAEAE - A LUR 2 TS SR A EIRANE 5 (HREME 1 f 21 2 A
i BAGEIERE (1 = 0.45) » NEEFA /P WUB /A » [KIE7 DIHER (357584 > 2004) -

A B B MR TR, - B i B AT 7 200 & B R B S T - R 5 T
1> RFI ~ CFI ~ PNFI J PGFI i % #8151 @ fic FE 45 A2 82 52 i > 1f x */df ~ GFI ~ SRMR ~
RMSEA J CN HISREREZE » KRB BRSO EA » 7T DIFEH R B
RERRT REEHESSG M E > SRR EACER (REARE - (REH > 2006) ©

R Ef L E RS E R oD » BT E MIE > 5 BIZESET - — DL MIEfR K E
AL IEET > TR B - DUCEEHE - (HADR MI (A E B ERHRER » IAEIE - Al
DIZRRE B A TIEEN - DUERHE o Sl std B Bk ZMIeE s - Mt B s
) — i R AR SR T > (R EAER W BRI R e HE
fEik (BREEEL > 2006) ©

DRI AR 92 2 d AR A TG SR Z B TEFR AR (M) - REFF R - AR 1 R 21 2K
REMRAREEEE (1 = 0.45) > TREF /3 BB ERIE » KL DIHER o [ 8 5E
ZERE 2 SeHEE ~ RIS B R B LISREL 73t 2 3% Al i Bl ( AT B e i 2 A0 2 {1
BRI ) BURTEE T - AWFSEE M MI i - PR ZFAMERI I ~ Reg6 ~ Riql0 ~ Riql3
Rtql6 % Rtq22 B N— 200 [RRAI—1TR ] (HSCE » 2003 ) 1% > S#EECE R
HEEEZE » BBt R E RN 7R A il R > R TEEf -
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% 4. BRERR AR T R AT S s

iy iy
2 gg}g R B ’;% Rl

A1 0.33 0.04 9.25% | 012 0.14 0.02 8.50*
A2 0.63 0.04 17.40% | 0 13 0.16 0.02 9.37*
A3 0.68 0.04 19.29% | ¢ 14 0.08 0.01 6.87%*
A4 0.63 0.04 15.13*% | 0 15 0.05 0.01 4.28%
A5 0.49 0.03 16.15*% | J 16 0.38 0.03 12.11%*
A6 0.56 0.03 1891* | €17 0.14 0.01 9.30*
L7 0.54 0.03 18.80* | €18 0.12 0.01 9.26%
18 0.61 0.03 21.47*% | €19 0.08 0.02 3.67*
19 0.63 0.03 21.38*% | €20 0.14 0.02 6.09%*
A 10 0.61 0.03 21.16% | €21 0.29 0.02 12.09*
A11 0.64 0.03 18.57* | €22 0.29 0.03 11.19%*
A12 0.62 0.03 18.74*% | €23 0.31 0.04 8.36%*
113 0.60 0.03 17.86*% | €24 0.20 0.03 6.78%
114 0.55 0.03 19.89% | 7 pbi 0.33 0.07 4.68%
A 15 0.61 0.03 21.40% | 7 awbi 0.06 0.07 0.81
A 16 0.49 0.04 12.03% | 7 sn-bi 0.20 0.07 3.01%*
A17 0.52 - - 7 se-bi 0.33 0.07 4.53*
A 18 0.49 0.03 15.74% | 7 re-bi 0.07 0.06 1.04
119 0.78 - /3 bi-b 0.78 0.06 13.73%*
120 0.77 0.04 21.42% | /3 vi-ac 0.79 0.14 5.70%*
121 031 - - /3 beac -0.18 0.11 -1.66
A 22 0.46 0.06 7.85% | Dpa 0.38 0.06 6.86%
123 0.76 0.09 8.63% | @ pn 0.40 0.05 7.72%
A 24 0.73 0.08 8.75% | D pse 0.67 0.04 17.69%*
J1 0.32 0.03 12.23% | @ pre 0.24 0.06 4.12*
J2 0.19 0.02 9.17*% | Daesn 0.66 0.04 18.03*
J3 0.13 0.02 6.95% | Dase 0.42 0.05 7.87%
Jd4 0.31 0.03 10.71% | D apre 0.64 0.04 16.56%*
J5 0.16 0.01 10.38% | Dgnse 0.50 0.05 10.69%*
Jd6 0.10 0.01 7.90% | DPgnre 0.59 0.04 14.61%*
57 0.10 0.01 8.04% | Derre 0.38 0.05 7.11%
J8 0.07 0.01 8.28%* ¢ bi 0.37 0.05 6.97%*
J9 0.08 0.01 8.42%* b 0.39 0.05 7.61%
J 10 0.08 0.01 8.75% € ac 0.56 0.13 4.20%
J11 0.15 0.02 8.68*

3 RYIERE I E IR » = (0K ¢ = 1.96 o 10 FoR a2 IE (1 ) < 0.45 o {5 AFHRHBHAN
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2% 5. SR bR AR T R P GEC FE 5 B A

EEPlELNE =T FHEhERC FE FRCERC FE
x’df GFI SRMR RMSEA RFI  CFI PNFI PGFI CN
B 3643 080 0.0  0.098 093  0.96 080 0.63 111
BIEREL 2163 093 0.039  0.057 096  0.98 0.71  0.60 206

P <3 >09 <005 <008 >09 =09
i BoRE e EE -

FEE R EAC IR T 1% - 45 T AR B H A ERS AR - TERS HEERC IR &
fifi - IR - SRR T 7 (SMO) -
1. AIEEN
H3% 6 AR - FTABSSIE AR LA RE (1) 15> 0.45 » BURFTAEBSSIEE L
SRR b 2 TR E A

%% 6. IRGUR SR BT A IR A 2 BUhE

=05 =05 =200

28 EEE2EE FHER ofd 28 EL2EE S JE

A2 0.64 0.04 17.42% €17 0.11 0.02 7.14%
13 0.67 0.04 18.87% €18 0.09 0.01 7.05%
14 0.64 0.04 15.47% €19 0.09 0.02 4.58%
15 0.48 0.03 14.67* €20 0.13 0.02 6.43%
A7 0.55 0.03 17.59% €23 0.31 0.05 5.93*
18 0.60 0.03 19.59* €24 0.10 0.05 2.00%*
A9 0.65 0.03 21.51% 7 pbi 0.22 0.08 2.85%
A1l 0.66 0.04 18.35% 7 pbi 0.27 0.07 4.09%*
112 0.60 0.04 17.15% 7 abi 0.03 0.08 0.36

114 0.55 0.03 19.34%* 7 snbi 0.26 0.08 3.49%
115 0.62 0.03 20.69* T sebi 0.32 0.09 3.74%
A 17 054 - - 7 tebi 0.07 0.07 1.02

118 0.51 0.03 16.59* B vin 0.36 0.06 5.59%
A 19 077 - - B biac 0.48 0.09 5.08*
120 0.77 0.03 22.97% B e 0.08 0.08 0.95

A 23 0.76 e D . 0.30 0.06 4.94%
124 0.80 0.07 10.94%* D . 0.38 0.05 7.10%
02 0.19 0.02 8.87% D . 0.68 0.04 17.01%
J3 0.14 0.02 7.12% D . 0.19 0.06 3.12%
Jd4 0.30 0.03 10.40%* Do 0.64 0.04 15.23%
Jd5 0.17 0.02 8.90* D, 0.35 0.06 5.98*
017 0.08 0.02 4.31% D, 0.65 0.04 16.81%
08 0.09 0.01 6.46*% | D . 0.50 0.05 10.23%*
Jd9 0.05 0.01 3.13% D 0.56 0.04 13.03*
J11 0.13 0.02 6.00* D 0.35 0.06 6.27%
Jd12 0.16 0.02 7.82% € i 0.48 0.06 7.66*
J 14 0.07 0.01 5.47% ¢y 0.37 0.04 8.47%
J15 0.05 0.02 3.19% € 0.71 0.10 7.35%

it RIMFHEBE RS IREE » IR = 196 -
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LISREL 2 % JutHBHAE 77 (SMC) Bl 5 » 2277 {18 71|85 £ A8 D B Y 1 A0 D 1) MO R i 5
HURE S WLV (E R I - — %23 SMC > 0.50 BT %57 (BREEEL - 2006) ° 3 7 /41 » 17
{EEI R IH 2 SMC M2 0.58~0.90 Z[H] » AL A ESRSEIIEH M 2EE
A DU R EL A i i 2 VBRI - 8 BRI IH 2 A EE (EERE) 7112 081~093 Z
[ - it B ERECE 7 0.67~0.85 Z[H » FFEE 584 (2004) 25 - S A AR
0.60 B P BRIV E T AR 0.50 Z [T o &% LAl - Aise 2 &R EE RiF2
B -

7. MBI A &5 B R 2P 2o A S i =

PR LM ifg‘f’r‘i%“fﬁ;l/ ﬁﬁi@fﬁ?
- [ < r= L 2 ' r
h (SMO) ik T LR AV A
] 0.86 0.67
0.68
3 0.76
4 0.58
(5 0.81 0.68
5 0.58
7 0.79
= By 0.92 0.85
8 0.80
9 0.90
FIZ5 I 0.85 0.73
11 0.77
12 0.69
- 0.92 0.85
14 0.81
15 0.88
BV 0.85 0.73
17 0.73
18 0.74
i £, 0.93 0.84
19 0.87
20 0.82
S 0.86 0.75
23 0.65
24 0.86

2. FEIBIRTN
BEES BB RS - SRRV ~ TimalE B E B 2 ST HBIR )T - R
8 FIAIFT A S EUNETE R IEME - ICELR o TR B AR B T A —2
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# 8. fnfi iR\ i 2

EHEAL - fEEHEL -

28 S REMERR ¢ fH 2 S b t fiE
&y 0.48 006  7.66% B e 0.08 0.08 0.95
&, 0.37 0.04  8.47% D, 0.30 0.06 4.94%
€ 0.71 0.10  7.35% D, 0.38 0.05 7.10%
7 oo 0.22 008  2.85% D, 0.68 0.04 17.01%
7 0.03 008  0.36 D 0.19 0.06 3.12%
7 i 0.26 0.08  3.49% D 0.64 0.04 15.23%
7 i 0.32 009  3.74% D 0.35 0.06 5.98%
T b 0.07 007  1.02 D 0.65 0.04 15.81%
7 on 0.27 0.07  4.09% D 0.50 0.05 10.23%
T b 0.29 007  3.88% D 0.56 0.04 13.03%
B e 0.48 0.09  5.08% D 0.35 0.06 6.27%
B i 0.36 006  5.59%

af o &R e=1.96

HI3% o I ANER AN ~ FERE R ARG EHITBER G EMEE 222 SR E
(Effects) 735155 0.22 ~ 0.26 52 0.32 + HIAGE S B M B TR A LS 2 72 R E
5029 K 027 : {TEEEHTE RITEIG EMEE 205 R ES 0.36 K 048 » 54
W72 48k 2 IR SRR % o
% 9. BRI A BR ABUET EAR Us BU R AR B

el g I t [ HHE 354 tffi GRS o ff
Fﬁiﬁiﬂ—» = EL R 0.22 PR 1 L — 022  2.85%
EE— 5 R 0.03 036 - 0.03 036
= W a5 R 0.26 3.49% - 026  3.49%
FIZS 35— S 0.32 3.74% e 032  3.74%
W e LR 0.07 .02 e 007  1.02
FIZS 35— £ 0.29 3.88% 0.11% 3.19 040  5.50%
%ﬁsp—» i ES 0.27 4.09% 0.08% 2.56 035  5.02%
= RV f— = £ 0.36 559% e 036  5.59%
= LR f— 5 0.48 5.08% 0.03 0.95 051  6.52%
5 > T 0.08 095 - 0.08  0.95

HooafLFr=196-

TTREHTEIRR B E R K » MR RN - BHBAIT S 222 A T f s e e B 22
TR E e v e - i EL B MR R B R O R A UM ~ 20 2 R B R A 2 i
AR > NIC R BTG KRR - Bliie el & 2 e 1 TR e FH R R < 2L
B IR R B A TR LUERL + (HH B EEE A B o 7 Bl ke Bha
KRB HCERER S R B2 TH - R — BT S R R PR TR TR - T
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GIRIECERECERATEY (W0 - R R B EANE) o Fr DA 2 0B s B2 T
P IEE R A R PR L B 2R T o

TEETRE N EEEENRNEZT » DIEIRER A - BOR(ER 0.32 0 HHCAT AIZED
S RE A U B R\ P B B ) B TR P s B S R R b B B A A - A
0 IARIHFEZATEE A B RGeS (B - v LA R SR B TR R A
TS o B 26 MRS TG M (S R U2 MR S e R 2 -

ESRAERE FI S TERLRE A TR B MR B R A 2 (HR B R A e 2 5
R JEAENE i ERESTIE (2009) ~ BRRFE (2004) K2 Stern(2000) Z i 7 RE 1 5 B[R] BR
BRITBEMZRZBNEME - BORHEAREEE 2 ITREHE (BB - IEXEE) - /EMH[H
HARNFREATE L2 B AR it e N > IR E F DAR R I 2 TR -

TEARMEF » BERAEERETTRE M BE S TR ZEBNEE - &L
FAERS 0.29 - HeBdnt g2 HEm I TEm : B ERAGER B NTRZEERZE - IMABHK
RRe AT LASE HERE TR L B TR INESENEE o B B FRARES T - B E A BB e 2R
PR R ERR B TR BRI > BORER 0.27 > LELHESGE (2003) ~ HAR
(2003) B ARIG T (2005) Z5 AHIRFZERE R - BRIEEBe A g 81T - &8 - 1TRE
[P TR B R - BURMERS 0.48 > (HITEAMTEINURZ BRUR(EHIE 0.08 HAZHE -
AT IH T2 HE A T [ N o BR B R\ BB T - JEIE BB TR R M 38 > IR H @ T
MHERITRET -

3. BARIE L ZITEREY TS (squared multiple correlation » SMC)

LISREL Z B/ 5 SMC fE{Z & B B2 S E YR IS B 8 8 2 R )7 (BRI »
2006) © AFFATEEFEIREEEE (FUR] ~ REEE ~ FBHEL - B FRmE S S FERRE
(IRERERE SIS 52% + ATREM TR E M ~ 38K B I BERIRERERE J1 5% 63% + TATENE T
R AT R B A HRS R R - {2 29% -

i R BTAREE « * REWBIGLEEE ( 2 1.96) - SHITFRAZINRTHEES
SN T AT ELSE K8 (¢ = 1.96) ©
3 REBHER ) HETRIEREH B TREN
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HI7 -

1B~ B LR
R |
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An Application of Discrete Age-Structured Population Models: The
Analysis of Overpopulation of Qualified Elementary Schools Teachers
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Cheng-Che Li Shu-I Chang
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Abstract

In this paper, two discrete age-structured population models of the numbers of elementary
school students and teachers are established, and overpopulation of qualified teachers of elementary
schools are analyzed with these models. In recent years, the steep decline of the newborn
population causes the dilemma: keeping the student-teacher ratio above the reasonable level or
employing more teachers to soothe the overpopulation of the unemployed teachers. We find that
reducing the number of newly qualified teachers year by year then employing a little more teachers
than newly qualified ones is the best policy among six strategies.

Facing the strike of birth rate decline in recent years, there are two benefits to use age-
structured models. First, some problems can be foreseen before they cause serious results. For
example, overpopulation of college teachers will worsen in the near future. Age-structured models
can be used to acquire useful quantities. Secondly, instead of executing the strategies without
considering their results, we may rapidly simulate the possible strategies for the problems and

choose the best one among them.

Key words: Discrete Age-Structured Models, Overpopulation of Cultivated Teachers, Decline of
Birth Rate.
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B2 (B ERAE R E R B ORIRHR - IR 8 H T > KRR
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FEEEET | BB RS > DR — (iR 2 o R SR M A R A
BHELA: |\ B E—{EEAEFERC - DU ERSE A IRAUTEIE T & R R AR R ) o

F PR RO A R R IR » A A BB 0 o3 T R AR A R (Rl — T A P
Z R A 72 1 (homogeneous) © {HA REE[A T £ V)0 B T I > E R ZHETT 7
o RANFEFEERRFAREAEYE &6 R R MAZ - SECARMAR AR ETHAL - 122
Tl AR S T AR o

B O A A R R R R A R AR AR A A IR — 8 - M L DL — B BT -
HUE S u (an) RFEEE n EIERE a B EYEEEYE & (biomass) © FTEH4EY)
HEMSEYEMEIEE - (EE BN HPEE s - RRkeEE - BE LERRE
Y& o —EEARRIBEH A ks A F — (7R N AL

u(a+l,n+l):O'(a,a+l)~u(a,n)

(1.1)
u(a,l):uo (a)‘ (1.2)
u(lm)=40n), (13)

XD F o (aa+1) REEDERE a 5HE a+1 FRIIFEEZE (survival rate » /12 0 B
128 > BAE T MRS n+ | FRFEERE a+1 RIVEDIAEYE B H n FIRHE
515 a RV EYE B UM a K E] a+1 FRIIEIER o 55 (7 512 AR R R 0
(initial condition) * {XFRAEHE —FE IR SAEFEEII N D ATEIE o 8 = H 712 2B & TR
(boundary condition) * XK n FHA LAY ER GiEE  HAERRE—R) - #
F o BN AR R N N A F A A A o

DUT B s S 2o > TEmAE A B T 320 - B o 24 MR fndd sy

(FlE 1)
Year
S(a+1,m+1)
S(1,4) S(12,4)
S(1,3) , , S(12,3)
S(]"z) 9 k) k) k) 9 ) S(1232)

S(1,1) S(2,1)  S(3,1) S(4,1) S(5,1)  S(6,1)\ \S(11,1) S(12,1)

1. BEER FEEEIRE
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S(a+1,m+1)=0,(a,a+1)-S(a,m) H1<a<ll,1<m; 2.1
S(a,l):SO(a),,HIEPISaSH; 2.2)
SU,m)y=¥Y(m),Hf1<m. (2.3)

(ELUTHIRTRR R » F RO EE RS » HUBLRER - BAF LA HI AR A BB R/ IS
AT HH 2 B A« 2 2.1 ot S(aum) (REAES m SRR o A0S E R -
o (a,a+1) REHE a FFl a+ 1 AR K @2) S, (a) REGHBHM (97 2
) I a BREHIVEYER « 2 Q3) # P (m) AR m BT E AN AR - W
AT A SLEAREN > FTELa BT S (a,m) RLIZIEMREM A (@) 125
miwgé,ﬁ%mEmﬁmﬁﬁﬁiwgﬁﬁmmw{;zaame@ﬂO%Tﬁ@
{1 ELEPE (well-posed property) * BUELLFFHE— &l () = S,(1) -
HEETMEHATHAL B (L 2) -

Year

(4 K(4)
T(1,4?( T(2,4)

T(b+1,n+1)

T(46,4)

T‘(l,l) T(2,1) T(3,1) T(4,1) T(51) T(6,1)\ \T(45,1) T(46,1)

2. ZEMHE RV SR IEIREL

T(b+1,n+1)=0,(b,b+1)-T(b,n), Hfi2<b<45,1<n; (3.1)
T(2,n)=x(n),Hth2<n; (3.2)
T(,n+1)=®dn+)+T(Ln)-x(n+1),Hf1<n; (3.3)
T(b,1)=T,(b), EH1<b<46; (3.4)

BRI T (b, n) {URALEE n FIFEF S b FHIBETEE R - 5HEE > AMRAFMEERL
— WAL AR o WELEE - FMFRAEEE n SERF RIS HEBME R E B TLn) ; 7255
n SEIRFHERSBAER RS T(2,n) + 4E55 n R OASEIR —F IR 2 A “FENZERTG,n) -
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BRILEEHE o % p> 2l > X (3.1) o, (b,b+1) (RFELH b FEBEL b+ | EHIBIT 152 -
TER (3.2) K (n) (R FAEH n FEHIEE EXBEHOEME R - K 3.3) T (Ln+1) KL
5 ont | EREIEESYOEE R > G E R EmE & T (L) L5
1 E BT AR S E S B © (n+ )R ne | E RS TBIT e Rk (n+1)
o AFCTEA ISR E R BIHOIEI T » B2 S gi - Bie=t 3.3) F T (Ln)
2 HETRL.—E A 0 B 1 2R B (S - (HA R G R A R B A IR AR
2 > R FMER A E (2007) FOEFET 2 AR Aty * SR iae - iraae s
FHFHFT 0 T AR T 05 I THRE BT ] B R R
%> 3£20288 & o F’IJEI’,'EF <E}ﬂ€}’iﬁ?}§&fﬁ§+3 ) (7> 2007) H[gfj[g;zlf}?[ﬁﬁf:% ’
ThLIE-86 TGRSR & EIE RV « ¥ (3.4) T (D) EU%R?‘%%JE (97 ) Hb FHHf
Eﬁmiwgﬁomﬂ’%nimﬁ%miwgﬁﬁrwm@Zﬁwmﬂ°
b=2

AR » B EGET TRREE ~ 0 - RORTT S EBRARDL » AR TR BERS FLa - 3
{FHE ™ —Ef S R (2 B ARG R ~ @SRRI

N~ W EE S B B

— {8 A P B R GE AN RE R R AR I R B - BB AU RE A B I B B
B 2HINAFRE » DUSCGEITIRBERF 28 - B - IR 0RIT - B RIFIIER SN &
BREIRD - BRI RATSIUIR - RETG AR rh 2B I ~ @ IR HIBE
FIRE » DUERS BRI IRAR o LU o il b SRR R Bita o - s Tamnne)s - Al
1REZ A S B T BRSPS -

— ~ B

1. 90 FEF] 97 47 22 bR I N T30 B 40 IO ¢ B i 5%

FEOOR 1 26 36 4k Sk 65k Tk 8k 9k 105k 11k 125%
90 246381 306271 282885 267579 323643 323039 325005 323042 326984 320894 319041 335491 311008
91 236687 257075 306554 282920 267593 323703 323047 324916 322882 326830 320724 318901 335246
92 217456 246241 257200 306226 282780 267540 323603 322764 324567 322572 326542 320436 318595
93 206936 227349 246452 257004 306198 282928 267593 323482 322590 324422 322478 326462 320263
94 195331 218272 227492 246219 257041 306403 283032 267532 323448 322521 324467 322489 326445
95 192887 207968 218499 227319 246269 257231 306404 282866 267352 323307 322466 324429 322381
96 192021 206531 208288 218369 227376 246419 257225 306146 282708 267282 323258 322438 324369
97 187568 205446 206660 208111 218421 227647 246490 257027 306031 282675 267307 323267 322385

ERRIE + NBER B
BRNEE - BEEHET RS - B R A8 B A8 (63~97 )
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AT O 8 e SCHppiv & B LSR5 I gy (R 1 B P BRI B R (BURTHR - 4 1 ]

a) e lDUERBEYE o Rt » FMMERERSE H I H A ANBOR I Z) il o LL o7 AR - iE{H
BUER R ENEYE &2 LR 97 5 0 5% ABFELL0.667 (1 E]8 AMERE=4r2") N
FESE B ABEEEL 0333 (9 F 12 AfE&E =02 —) » EfiEERTEREEE » R
HRFE2 .

2. DB R EEM R 1 il S Y

FHOER B o NE R R —FRR CER =ER ER LR SER

90
91
92
93
94
95
96
97

266324 298483 277788 286248 323442 323694 324351 324355 324956 320277 324519 327338
243476 273552 298684 277816 286278 323485 323669 324239 324197 324797 320117 324344
227041 249890 273526 298418 277705 286209 323324 323364 323903 323894 324509 319823
213734 233710 249966 273386 298449 277821 286204 323185 323200 323775 323805 324398
202970 221342 233728 249823 273479 298620 277871 286152 323139 323169 323808 323806
197909 211475 221436 233629 249919 273606 298566 277700 285985 323027 323120 323747
196853 207116 211645 221368 233717 250017 273516 298341 277571 285922 322985 323081
193521 205850 207143 211544 221493 233922 249999 273345 298253 277557 285942 322973

(1) o (aa+1) : 2 BRI/ BEFAERBOGREEYER > AARL

S (a+1,m+1)/S (am) TT13EH o, (aa+1) FHE - FIULCH T EER ST
FHH R EAAEER

(2) Sy(a) : BT 97 BHER S HEpRB SR EY B R > RE 2.
(3) W (m) - [l 3 PG+ I BHE S R S R B - LB LIRS

SRR IR T A i A ) 5 Y 188324+ 78000 exp (0.4 (x — 90))
(R 3 $ailiist) » HrpHImIE AR o s TR B A AR th R AR - IR
Bt SO S R AT IR — T -

x10°
27

2.6

251

24r

2.3r

22r

211

P1s

1.9 . L L . L L
920 91 92 93 94 95 96 97

3. 90 El 97 BEMERABREEEEMIRE

M>£():ﬁﬁt%<ﬁ5%b>%E@%%E@ﬁﬁﬁwi@§(p§3)@uﬁﬁ

KRS S PIITRL (B 2) 0 FSVSEDE 0T SR 2 (a) (R 4) -
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7% 3. BN — RN 51 ~ SRR SRR AR
T —IERR AR =R YRR TR TR
04 BERE 272482 289145 314816 319085 318024 318321
95 B 286122 272143 288886 314600 318853 317789
96 BHEE 275352 285793 271749 288495 314089 318473
97 BLAERE 242656 274982 285654 271587 288320 314104
BRRIE : BE GG E
BRI T HEUE : BE ST e o BNV A~ EE A B s M o
4. HFK 2 K5k 3 EH R RBU NS R R AR
—ER AR =R PUEERR TR TR
BEEEMZE 0979068 0.988594 0980292  0.987191  0.987427  0.980733

.~ FfitiH

TEBEISEE T » WEAE EEENEIM A - (HREHET (HEH o) Ml
W FERLLOF S 14 F 559 F 2 10-14 F ~ 15-19 F 2 20-24 F

25-29 # ~ 30 # DL EIE /KT (5LFES) o [REEELT (b,n) 10, (b,b+1) G RIK
T (b+1L,n+1){MH - FrLLE BRI EEEM D EE —EEN » EEGE TS - Kt
JFFH Excel s B 2R STIFHI 93 BLAE B IUBAT A W08 5 /00 by HAFTEZR0UME » B
LI/ NEIK IR R T (b,n) Fr0, (b,b+1) » (154G SREL 97 BUEHBIEVI & (BREA
TR REIETRTNY) » (HiE ik HEE B 94-96 B2 B BT a8 o RIS
BEFEEBEEE - FMnT USRS SR E -

7% 5. BUNAI — & w53
R ORI 0F  FE4SE SE9FE 10F-14F 15F-19F 20244 25FF-29F 30FLLE
93 102882 5649 26000 19762 19463 12311 8355 7048 4294
94 101662 3777 23524 21474 19828 14089 8907 6557 3506
95 100692 3276 18577 24593 18644 16690 9579 6055 3278
96 101352 4248 14283 26541 18812 17930 10259 5895 3384
97 100182 3508 11155 28296 18654 18483 10595 6211 3280
BRI : BrE AT
BRI TR © BB AT RN o Bl NEE 2B A s R S

(1) 6,(b,b+1) : BEHHER b FERER b+ EITFEEZ T it -
(2) (1) : 55 n EPTETHITEDVE 8 > (ERU RS A L DU I > S
VIl i DL B AR L o

(3) @(n+1): % ne | RSB AIREATE R EDE B - RIS (AR B M E W)
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(ZE 5 2009) » 96 ~ 97 ~ 98 B A 175 & 1% Bl B3 I 5% 6426 A ~ 5429
N~ 4854 N o 35 LU R 4 B B A T L 4000 A B Bk #& N Bl G > W15
B¢ 5 2 BB S R 16 B 4000+ 2426 exp (<0.522(x—96)) = [ L LU T 401 ¢ 3
0 P DU RS A BT N BB S o A IR TR R R R R A AR T R, > B
3500 +2926 exp (~0.385 (x —96) ) 2 3000 + 3426 exp (—0.307 (x — 96 ) ) thAEAH & 23T
BE RIS -
(4) T, (b) = REAGIRIT HI A NERRITR 7B (F ] o
TEMfRRE T AN S S U I I ~ B R IE 2% » DUT IG5 G dE I AR B — S
Ko

S BRBIH

RN RS R AR RIS (AR R - LU A 82 A B il — 8 7 0a
— ~ BUER R E

FIH AT —HiFr S 2 B EA R AEEHR > w5515 97 2 126 BER/NEEAYER (R
[l 4) o FEEERL 97 21 105 F ool MRABYNEARETE & - EBSM B RmIR R -

x10°

100 105 110 115 120 125

4. 97 2 126 BER/ N BEEYESTAEE

=~ B ER o B R

EE—A 3Rl T i —H B S B — R ATt - BIE AR AR Y B Dl
MAEYERZ(E - ARHLAER  (ARBEZR RSB HE > BHEREEEDRRL -
TREEZ G ERF] (2004) AU SR BE R TE 2000 FF3E [ ~ HA ~ I ~ 58 BRI A 0 b 23 12
15.8 ~20.9 ~ 17.3 ~ 32.1 » HI3E SLBUE v 40 15.8 S FHE AI(E - 2 F 2 /Sf @7 > B
AFPEHIAEEMEL ~ BT NEET A E & ~ ERIREET A Y E &8 — el - FREIE R

(S
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ftl i AT LG TS B RIS 2R » LU T HOMEHEERE SR Fortran #5789 » BRI
F Matlab £ H -

(1) LS BRI 5 AL Bk

TE% A RAVEUE BB T - FEH AR A LSRR S A 2 A B T S5 -
5 hEEE (R IR 84 5 07 EREFRIBINOEATEL » FHEIEE ] B8BTS MR B E
F2 HcHE T B R A B O o R I T 75 B 16+ 6.42exp (<0.166 (x —84)) (i
FLETTEMRINE) ~ BB 15+742exp (-0.1115(x—84)) (i aAEM L) - B
14+8.42exp(-0.08626 (x—84)) ( Hi#kea = fii (3% ) HIM - /& 7 A RLE - Ll
OIS 97 AR LS 16.742 o [ 6 A2 BHELL | —{ERR PR Bk B 97 £ 126
ESEEQTEAT LA » SER - BB AT L CARIE - Hrhikes = FRTE 108 LR HE
151K °

23

2ol
21

20

16 L L L " " 14 L L L L L L
84 86 88 90 92 94 96 100 105 110 115 120 125

5. 84 ¥ 97 BEEMMRE =18 {H 5T HHRE 6.97 E 126 BE=TEFAGAYELTLL

8000

7000

6000

5000

4000

30001

2000

1000

0

7. 97 5 126 BEH B =184 GILLATSHIEH 8. 97 5| 126 BEHE=TBLEMLLATSTRY
L=t =
TRIBRT— NI S RIRIER AR A V0E B PR DIRZ 224 IR A EE RIS 2R% A7 7H e 2
TAEPE R - IR E R E &’ - IS EEZEAEEIEEE - HRRE
BEAEYE BT BT E B - IR AR 2 o BREBERS A - 18 7 (ARE%E2
RIS AR LY E & - =R AT ELAT AL 98 2 105 ERE RIS E BT ¢ fELLF]R -
A% IS SRS B B RS AT BRI T © [ 8 S H AR R (S B & AR 1 2L 2E
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YV LUK #4000 + 2426 exp (—0.522(x— 96 ) )15 - £ 98 F1| 105 B IR BN 4= 0
TR 2 AT ES ~ ARG - AR A AR A i e A A A B AR
SESRATRTAT - 38 2ETIR BT i & A TR = B - (HRdrs A& i
SEER A RGNS ERERR TGN E SR - AR ORI - Al ey
BERE B B A IR RRIRES » DRI DU B0k s B 2] A Rl EE M A 771

5000 T

450013

&

;\s
4000f N
3500
3000
2500
2000
1500}
1000}

500

9. 126 PEEFEE=ELMLASSEEABDTE - EREEEER 20 3 30 FNEH - EFEEXHENH
RS - R BESERIE -
(2) REFIEEILLREREE
B SR A i L P HE ORI i B B i 8 21 10 A SE IR 0A - IR F AT At A A EL
SPAIEERS 16 ~ 15 ~ 14 LUN - HIRIRLETHERR  BE CLlBIIBIR - Refkto = AR » 4
SRIE 10 BURRH 98 SHER] LUREHTISEHN - SE 00 A /B HEEIE D - KItE 7
EETTE (1) —BR s

x10*
2 T

181

16

141

1.2r

1

0.8

0.6

04

g
0.2

0

10. B D RIEIER 16 ~ 15 ~ 14 FEEEMISHE+EEE

11 Rl 12 3 AER 97 £ 126 B4R IR BN H F 126 SRR EHTFE AH o
Al > BERICTT IR A BE IR 98 EREE IR » 99 B K LI s T gt Al el i
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8 . . . . . 7000
6000,
5000 FY

soco} By
3000+
2000}

1000

1 L L L L L L . . . . .
100 105 110 115 120 125 00 5 10 15 20 25 30 35 40 45

11. B DRIEER 16 ~ 15 ~ 14 FFTEEIE 12. 126 BERFERILEDRIBEER 16 ~ 15 ~ 14
FURIETEYE=E MBI EHHEME Y E =D EE

(3) PEEHIEEEEIAL

BB O (n) (RERAES n 1 W 1T BT RS BT A 0 B B 35 o B 2 v 0 A e
o AR EH ORI ERE ) @ (n) KGR FHE] - FrEsBImErs L R
RERCERA BRI - FE - BUEHIBE R A o ORI @R 2 AN A HE - AR5 58 - (HEEA
P 2 1 L A TR - RO R AR LE % 15+ 7,42 exp (0. 1115 (x —84) gl T - i
FEHTEZET NS (HI S @ ) AEBIEZREAER « 8 13 B ol = A FIRHTE LT
4000+ 2426 exp (—0.522(x—96)) (I €4 J5HEH) ~ 3500+ 2926 exp(—0.385(x—96)) (&
AL ~ 3000+3426exp (-0.307 (x—96)) (#k € = FAfil) FTHE {16 L 7 R 0T
& o [B T ZBURE RADIIE o T LI IR BRI E - (ER RIS B A e i
ATTRE] 7 BE Col B PR — % - bR i AR AT IS B A R REAR IR A AE

13 97 3 126 BER=IB RSB E Y E BRSNS R BRSNS B
(4) EIEHTISZNED AR
F A = 6 7 i AR A o ) R BRI A A0 R BRI A - AR EE S 1S R
BN & B R o DR F M ik e AN 75 58 A il EE - 1T 2 S L E R E B AR Y B R

@ (x)=4000+ 2426 exp (-0.522(x—96)) » i 43 il [E & £ 47 14 5000 A (HL ¢85 HE#5) ~
4000 A (BEEEIERR) ~ 3000 A (ko —=f%g) o
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1(‘)0 165 11‘0 1‘;5 1é0 1é5 160 1(‘)5 1‘;0 11‘5 1é0 125
14 =1EE ERTISZET A BFTIS ¥ FERYEETLD 15 =1EEERTIEZEN A BATSHEHERRR
HETEMEE

14 K& 15 B an AR [ 2 #5000 A 0 AERTEEHSFREARE] 11 DUT » FE{E 2]
12 A5 o AH @ VRIR B R RE Ak o] LA 5 QSRR AR (B E TS 4000 A » ARl ELEESR —FERE
KE] 12 LUT » (HRERBERREE] 15 45 FREEE AR =8 A EE RS
FE[EEHHE 3000 A o A=Al FEANE SRR 12.5 0 T HAFESEEREE] 19 LLE - (HRIEZET
FIREAT SR AR B o ABEAIRLIE — FRAS SR AR LU » REAE [ E NS 4000 A BT EELE o

5000 T T T T T T T T 3

45001}
b
40004
35001\ §
®
30004 \ §
Q
| & Q
250014 § & Se
o2
20000 N7 pfu,
A
1500 ©

1000

500

" n n n n " L Coa 0 L n ' . L L
o 5 10 15 20 25 30 35 40 45 100 105 110 115 120 125

16 BT 126 BEREEANISHEMAR » EREDEN 17.97 £l 126 B2 BB ERTISZEDA B D B2
EREEMLIR  MEXMFEARDMEESESLE - —EESMEARPTSHEEENARIEIEYES

(5) EIRERTHSZNEM A BELIEHIEEZNE AR
TETTE (@) (FT A - A3 BURE A [ 8 #r IS 4000 4 20 AT LUt A B X R R B
B Fr A Sy A ] (SO 14 ReIB 15) o 238 T2 - REEREEHTHS 4000 44 20h - 3t o3
ATl 2 A1) = S [ ()97 36 5T 4 ) 2 4000+ 2426 exp (—0.522(x —96) ) (HL (i1 f7 fiERR ) ~
3500+ 2926 exp (~0.385(x—96)) (# ([EE ) -~ 3000+3426exp(-0.307 (x—96)) (#k
=R > FREER AR A L R R A P L R8RS RN R R S B )
B RN B AR L > =R R B A Bl L AT e ] 14 8 (B - (ERR B R
AARRIRER (R 17) » RS aEEs A - RS -
(6) PEHIEEZNEN A B S ECHTISENEN A B
B e 1) 5 5 I FL = TR AR [ B 0 A 9 5 4000+ 2426 exp (—0.522(x - 96))
(K0 €1 J5 HE 4% ) - 3500+2926exp(-0.385(x~96)) ( # )
3000+3426exp(-0.307(x~96)) (ke =) 1 ELREERAT S Bl B 2 5 0 E 2
FEVIE BFNS00A
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18 BT 8 M 7 TR A A ELARORAS w] i s st et B RE S A BERO (RS FE R0 7 - il 19
HIREE R TR AT IR R 500 TR B -

x10*

3

2.8f
P
26r B
241

221

100 105 110 115 120 125 100 105 110 115 120 125

18. —TEEHIIEBEE ABL A SHIEAR 19. —TEEHIEBEE AR SHTIEAR
FTSAEEIERYEERLE FTSHE BRYAURENENE

4500¢

4000
35004
O
b
3000 )
Q
A & \“
2500F AL B
5 )
A\g')’A
2000} p
1500
1000}

5001

0

e e e e
B 20. BERE 126 IS SIB RS S SME A SRS HEAL
BTSN BB OIS R ER -

LS T B B2 AR A R 3 R RE YR A T2 S5/ 71 mT LU - 5
& FUERINERE > STEE N RIIAEIRE - BESCE A A fHE 2 8 RAUEA -

5 bR

18 SCEEY = B E 2 A AR DB R v ) (B RS e el e A AR S R V22
BB B/ INETAE e R AR - P AR 20 R i R R RE A AR U5 - DUIAE
HIRBE BT N FRRIREAR TR R 2R -

T 7 e BT AR H AR B R Doty ) - 38 R T K i s sthial ) - Fr LU Al
IR S ANILRE = » TGN 2 T EBORE RS EANAR o F7 IR L b Rt - AR
BN - AR0EL T ] AR - BUERCE RSN E - (HRRIRBET & iz - 4
R RS ] AE - M H G EBERETE R - [z o B TR o R B R A] DA
i€ AR RN EL A H R R A SR, - BOE R &R KR o H ARt b a] LU
BRA A LR RN A PR CAS AU » BRI AU 2 (R R X A8 B0 AR - 1o
HEBEEE AR U S S BT E S A B2 8 - Sl i) LU o 2 e sl el -



70 ErPEEREER - BEEREOE

AR EEFERERARE - Bk 5 SERBHHEFEERBET AR - FrLUUrErT
FEH > 20RBER HRFMITUERE - ARG HREERERS S & BERGTE - HK - URZEIE E LEEIR 2t
el o NI AR IR BT C A= B - A DURTREG AN BB i e
ELEE o MR ARBERFETET1E 30 4F - RINFHRHIRF ALK R - #F 2 BN G i - B8 Fm
R FBORAE R SR Egie s - ER il S R - AR DU (=
fsblE SR A - (HS TN ERVEATIE - SRR EEA EIRREEE - KL - 2k AT LUF R
MR - FER & AR -

ARSI —(8 H R T — T T B 72 ] LU A E - BIan - ol a2 & A
B DU REL A BTG 05 Rt - (ELE(E AR T - B S E BRI 2R 1T
B MHAEK 5 Fir - SERREE SR A DR/ - SRR R # i E
Pt LUt iR B T amiE J7iE - ME A Z7EERe it EAr i TiE - JERF AR @ ARAT I
TH-

B » FRAMTAEE S it 18 AR A R (P R Y - B TR AR A A (BB 8 m] DL ST RE R 8
E o DIBUVNEER E A > AR REAE A EE AT b SO il 0 - B Rt Al e AR TR
ER DT R E R NE A A B AU V)R - TRt AT LUA EE R - ANt
BUEMEANE - NEERER - & - @ REM G 2IHE > THERASEZR &
RECREEHENCNHR - BERIMFZAINETTF » ¥ 2 E2RCEIR I s EPA a1 -
INFRAERT R TT 8t R IT - AEREIRFECE RN TR o S s bl A R
()5 — B ] LURT & A S a1 )7 sUE R b isise - Jel A A SRS (L R B P e 2 2
U T » D IRF T T DATELR = SR R R R o 1 EL AT DA R - R B (ARG
R EiAMEIRFENEE > EEEOAE - A DR 2 )T - LIERFEFER
KR > AP SR A = ACRRIRE - SR finds T AR A ] DURT S PRI 2R A A 4
PG WRENEFEANBE - 5K AR AE R R R ln 2R R gl
JE ~ BB H R BRI BURA R TR R - el BLBIAERNS © LI - s
IR — (R IEE > AR AL © DIEABRIES - R (1.2 F ¢ (n) HERH
D Bla)ula,n=1) » 5 £ (a) 3 a BEVBIRIHAEZ » BERTREE n EHER

YRR n-1 FEE RS E i Y E BRI H AR A AT A Sl A - KR
A S A R RN - ER ARG BRI R o DIASCRS » SR
15U FEROBET A B - g RO R - NI - ARE LSRRl ol
i A AR iy i — T D RESR YRR
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The Improvement Strategy of Land Use Permit System in Taichung City
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Abstract

With the speedy urban development in Taichung city, the demand for business district
has increased. In 2004, the Taichung city government allowed nineteen areas to simplify the
process of development permit deliberation, turning urban planning residential district into
business district, so as to shorten the time and reduce the risk for land development. In the view
of institutional economics, the final purpose of institution design is to reduce transaction cost of
land development, and achieve institution benefit. So, we discuss the institution background, and
then apply land development transaction cost theory to questionnaire survey and depth interview
method. We survey the existing institution practice, and then provide specific improvement
strategies for the imperfect institution.

There are five transaction cost items of land use permit system (residential to business
district) in Taichung city: (a) searching cost, (b) negotiating cost, (c) judging cost, (d) executing
cost, and (e) supervising cost. The analysis results showed that negotiating cost is the most
uncertainly, impacting the land development process. Although, we simplify the process of
development permit deliberation. There are four improvement strategies to achieve institution
benefit: (1) the open, transparent and clear information, (2) public sector business integration, (3)

feedback fees for its specified purpose, (4) appropriate planning restrictive way.

Key words: Transaction Costs, Questionnaire Survey, Depth Interview, Land Use Permit System
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