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ABSTRACT

Keywords:map overlay, coordinate transformation, constraints, graphic cadastral map

digitization, land revision
1. Origin

The cadastral map is not only one of the important geospacial materials of
National Geographic Information Systems (NGIS), but also the basis material of
national economic development. Taiwan had completed land parcel surveying and
registration, but most areas are still surveyed by traditional methods and graphed on
paper. Due to the paper-maps have been made for a long time, most of them are
stretching/shrinking, fragmented, and some of them have serious unmatched
problems of cadastral maps and parcels. Those situations are very bad to people's
property, and deeply affect the cadastral management as well as application of land
information.

For improving above problems, we do this study and the outcome is very

fruitful, it will be the important reference of relative plans.

2. Methods and Procedures
(1) Data gathering: Collect regulations and archives about the resolutions of
unmatched problems of cadastral maps and parcels.

(2) Building up mathematics model of cadastral map-archive-parcel constraints:
Derive the equations of coordinate transformation and cadastral
map division.

(3) Software modifying and testing : Develop and modify constrained conditions
of coordinate transformation and cadastral map division.

(4) Test area Choosing: Select analog and digital cadastral map districts for test.

X1
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(5) Data process: Carry out analog map stretching/shrinking correction and data
overlay process.

(6) Result analyzing: Compare the lengths and areas after computation, and
analyze the improving situation of unmatched cases of cadastral
maps and parcels.

(7) propose solutions: According to the study, propose suggestions for solving the
unmatched problems.

3. Major discoveries

(1) The ratio of unmatched areas of analog maps and archives is between 30% and
45%. Some unmatched cases resulted from area condition division, the ratio
is between 6% and 7%. In addition the ownership of unmatched ones has
been translated over 10 years since cadastral map resurveying, the ratio is up
to 41.33%. And those often cause larger deference between areas of
pre-resurveying and post- resurveying, appeals of forensic surveying, and
inconsistency of boundary awareness of owners.

(2) The map that its area exceeds tolerance calculated through area constraints
adjust model could be modified, and its area will be under the tolerance of
regulations after modification. The model can improve area-unmatched
problems.

(3) The calculation result of using general least squares adjustment mode with
constraints developed by this study, accuracy and correction of boundary
points are better than the method of using general least squares adjustment
mode with additional constraints. The accuracy is promoted by 20.5% to

47.7%, and correction of boundary points is less by 30.7% to 40.0%.
(4) The result of implementing cadastral map correction, in addition to incorrect
lengths can not meet request after adjustment, the others no matter if add length

constraint or not, most corrections can meet the error tolerance. It is a valuable
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reference to implement cadastral map stretching/shrinking correction.

(5) The unmatched cases caused by area constraint division, through testing, the
areas of corrected cadastral map can match the registration areas, and effectively
improve unmatched situations.

(6)This study shows the cadastral map in good condition, adopting 4-parameters and
covariance matrix mode is enough. But if the situation of cadastral map is not
good, adopting 6-parameters and covariance matrix mode is preferable.

4. Suggestions

(1) County and city governments should lead their land administrative offices to
survey the unmatched situations of maps and archives. If the situations can be
dealt with, suggest adopting area constraints mode or corrected division result
method that are developed by this study.

(2) If unmatched cases of cadastral maps and archives are discovered and should be
corrected according to codes, and that causes the land owners loss, the
government should inform them to get tax refund. In addition the government
should solemnly review relative codes and honor the spirit of constitution to
protect people’s property.

(3) Cadastral control points are the foundation of cadastral surveying, county and
city governments should lead their land administrative offices maintain them
regularly, and put them under TWD97 datum.

(4) Referring to original cadastral maps is a very important work of land revision
in analog map districts. For the use of cadastral map overlaying, establishing the
direction of stretching/shrinking correction and sheet piecing as well as standard
operation procedure is very important.

(5) Individually implementing land revision and map overlaying are the major
unmatched causes of cadastral maps and archives. For improving the accuracy of
cadastral surveying and saving the time, achieving the goal of matching of

cadastral maps and archives, land administrative offices should entirely survey
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field points, and build up a data base that consists of overlaying results,
boundary point TWD97 coordinates and photos.

(6) The man resource of cadastral surveying is not sufficient for a long time.
Professional requirement is ignored. Therefore, the examination and training can
not be satisfied with the need of government organizations. To ease above
situations, administrative agencies should build up cadastral surveying
professional core standard, improve coordination of education, examination,

training, employment.
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A AR I R BT ERE R R =R 2ERRSMEHFE K B
AAE BRI FTBRRALT
—RARDZRFEEERLN
J& % %N =% % (General Least Square)Z & ANK %
AV . +B A, =f, ———— (-1 &+
AN ckssEr VIBREREER
AT BRI EREZ ABIER
B Rin B BB 2 AAHIE R
f @ ATHRZ GEER
n - AR E 4R
n,: AHERERASLE
r A SRR E
C : FT 3|45 SLARfF 4R 3
u B RABEE

0=u=n,

r=c=n

r=n-—n,

gc=r+u=n BrR#F£(Indirect Method)# &,
%$c=r+u=r1 Bp#E#-F £ (Observations Only)# =,

BPu=0>mr=c—u
RN =R FE
P=V'WV-2K (AV+BA- f)=mir
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AR YN Y O

(Mj 1 1

oy YW=k A=0 {VWLKUhﬂ {ﬁvme' ————— -(3-2)
3 b = . = _—

o e ~K'B=0 BK=0—————— 3-3)
L0A

= HGB-)HAFFV=W'AK=0AK —~—————————————— (3-4)

HFGB-HIEAB-)

= A(QAK)+BA=f = (AQA)K =f—-BA

EQ=AQA =K=0(f~BN=W, (f~BA)——————————— (3-5)
#(B-5)/CAB-3)=B'K=B'W, (f—BA)=0

B'W, f—B'W, BA=0 , &B 'W, B=N, B'W,f=t

= NA =t A=N "% ——— e~ (3-6)

(Mikhail.Edward M. - 1981)

=~ B R mDZFFE I RBESF

B & D= £ F R FME&4 (General Least Square
Adjustment With Conditions and Constraints) & - # 44 &k 4ot
FIAFAE — e B AT - SHho B dE - . FRTEM4E > B2
B % A S5 B IR AR — RN £ 0 4R 2 BRAF AR
H AT > R EE4EE s R
s=u-u’

u B4 3-1-1 Pz u

EFu=u +s°

s R R ko BB SR TR Ak B2 e

s<u
I HEE c=1 U
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Bz A
HE PR AR A NAR AR B3N 0 7T A4 2
ct+s=r+tu + s
BEXHLER c+ts=r+u
m r=c+sSs—u
B & D _FEMBREEHE 0T
Acxnvnxl + chuAuxl = fc><1
Csquuxl = gs><l
W/ HE L AP, ® =V'WV = min
®'=V'WV —2K'(AV + BA— f)-2K'(CA - g) = min
150 VK A K fa il 57
%:W’W—szA:o
2D —WV+AK=0————————— 3-7)
&Z—Z(AV'FBA_]‘V):O _ AV+BA:f __________ (3—8)
9 oK'B-2K'C=0 BK+CK, =0————————— (3-9)
B o) Xy P —— (3-10)
 — )(CA-2)=0
oK ( g)
#3-T23-10 XKERBXETTF
—w A" 0 : ofVv] [0]
A 0 B : O|K| |0
B o0 : cCc|Al|l=lfl-—————————— (3-11

0 0 C o0 0|K]| |¢g

HI3-TZCH7E-WV+AK=0 =WV=AK =V=W'AK=04AK———(3-12
HI3—8) K312 (A 77

AQAK)+BA=f =QK+BA=f =K=W,(f-BN)—————————— ~3-13
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H1(3-9) &3 -13)=07/7F B'(W,(f —BA)+C'K, =0
=B'W,f -B'W,BA+C'K, =0

=-NA+C'K, = —————— (3-14)

ey N =BW,B t=B'W,f
7 (3 -9). (3 -13) A0

— ! = — — ' A -t
NA+CKC f:> N C — r(B)Imin(C,u):u =>Uu éc

c

r(By=r(N)=u, r(A)=c, r(C)=s

H(3-12)x Al NA=t+C'K,

A=N"t+N'C'K, =N+

Hp A=N"t ———-3-6) A=N'C'K, ————————~ (3-15)
RAB-10)z0

CA=g =C(N't+N'C'K,)=g, CN'C'=M

=CN't+MK, =g, =>K,=M"'(g-CN't)=M"(g-CA)——(3-16)

A=N'C'K,=N"C'M'(g-CA)————————————————— (3-17)
H1(18) X(19)A/ 7 =V =QA'K =QA'W,(f —BA)—————————— (3-18)
AR LR PR — (3-19)

(Edward. M. Mikhail & F. Ackerman ,1976 )

% EIRFAERE
AAEFBBERE I B AL DR R EO R R —
B BRBAHZEENE) MEYBALARRAMERRE -
Ry B B MR ERIEAM E BE > &b > Bte RN R A
BRECAEZE  UAAERTER ST 0 2200 4 A8 Bk
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%= m@EHbts

i

BB IEARYE > EEME B MEIEIEY Y 0 A& REAALE X
BRERHZARE C&Bm—BILA% c ARSBERIPHEREZHE
WP KT EME 4 BB BREEMAAE B R B R E KA
B L |2 B B 3o X SEBE IR RN BUE » 3B A v 2 EUR X
SHHGET X A TUAEE - REAEA T ZAFRRER D=
LM AR (E) R X F £ H > ZRALT
— WA AR EMR Y E
S BBBRAT R AR AN AR - —RELFREF

—FHEH AL B 2-2 (FRH% 35,1984 k¥ %, 2002
B B %, 2004 5 2, 2006) 0 AEARLAKXA

X, =ax —by +c 3-20

Y =bx +ay +d —3-2)

XY, 0 BUEARARAT 5 XL BALR AR > BPARBUE AR AR o
XY, B X, Y AR E -

X#nga Y s R E X EE4EF -

a,b,c,d ALY > ki > Kb c,dBTHE-
#3200 B2 XA HBRAEARE RS > HYRAZA

HIAAT R BAR > R A BB S -

oF, oF, oF, oF, oF, oF, oF,
Fo+— v, +—v, +—v, +—v, +—v. +—L 8, +—6, =0
_ 10 o, Va A, % o Va b Vi 9 Ve X, X1 oY, Y,
oF. 12 I oF. I oF, I
Fy+—2v, +a—2vyl +a—2va +—2v, +a—2vd +—-6,, +L5Y =0
ox, = dy, da ob od X, ay,

BIEREEBR PN RFERBX HE—M3T
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$=% m@EHAs
_vxl_ o a
|:a0 b -1 O:| Vi +|:xl -y 1 Oj| ob :|:X1 _aoxl +b0y1 _CO:|
P d& 0 - | VX1 »w x 0 12><4 Sc Yl_boxl_aoyl_do o
)%
-1 6 d,,

=AVHBA=f
a®,b°,c°,d° B a,b,c,d ZA4E1E

BPig—B T AKX - EANBEREN > T7 2nEH
X BaE()=2n4-

N =BWB —-———- e ~3-22
t =BWf - - — —— ————(3-23
W=0"=(AQA)" ———————— (3-24

N FREXER @ 1A3ER

0- %fQ R TER

QYi 4nx4n

0,0y BALRZWH B TR | Oy, Oy * BILKR LAZHE TR

A =NY% e (3-6)
K=W,(f =BA) == (3-25)
V=0AK =QAW.(f —-BA) —————————— (3—26)
T (3-27)
EPARRB(PPHIBRSH)RUEE

vV BBRE R E

| B R A
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'xl xl
Y Y [ Vo 1
a a’ 007) Xl Xl Vi
Y Y
0 1 1 1%
ST SRR MLE Ny : ;)
¢ CO & = +| Vy,
0
d|l |a°| |& . X,
y Y, Vx,
X X, LV danx
Y Y
L d4nx1 L n _14nx1

= NS E AR ( SRR
NEBBMATE R LR LAE A B E(a) —ELE
FEXHEZ(S)  —BRELHEF(S, ~S, )R =LAZ iz
FHEELNERRSE > B 2-3 (R%EE, 19845 W%
%,9002 « 2004 ; E2H, 2006) - &AL X do T :
X, =ax +by,+¢c ————————————————————— (3-29)
{Yl =dx tey+g—————————————————————— (3-29)

X,,Y,  BIEAEAAZ S XLy, BAbE A o BPAFEIE AR AZ o
a,b,c,d,e, g B St Bpkio Hb e, ghFRE -
##(3-28)(3-2) R B HB R E R KBy » EPEAE

By R ih AT R B AG AR 0 R BB S -
OF  OF, OF, OF, OF  9oF . OF

Fo+— v, +— v, +— v, +— v, +— v +— 6, +— 3, =0
- ox, dy, © da ob ac X, aY, "
oF, oF oF, oF, oF, oF, oF.
F+—2v,+—2v, +—v, +— v, +—v +—8, +——0, =0
ox, ay, ad de og X, oY,

BIEREER IR FEEES  HE5E—SMm T

51



o a
v o b
a® b -1 0 Vo x y, 1L 0 0 Of¢s ¢ _ X, —a’x, -b"y, = ¢’
d’° ¢ 0 —1|vx 0 0 0 x, y 1 S d Yl_doxl_eoy1_g
Vri 5 e
o g

D> AV+BA=T » ARARBLE W EH » SR 7 G -
FBITH_EFEX - EANBLELE T 2nE@FEX
A dE()=2n-6 -

=~ BT R
KB RHAE B A SE B BB R Z IRAIE M 0 TR IEBEAA M R
A E AR D EASGHF(EBEREALS L) Tdt
BAFHB TR  HAMALER WA EEB b
A AN AT 0 BB LB e kA TR
HhHRART > AEHLEAKTERYD » HARAMARRH R UIE

JBENAN -

1. BEBEARAF ¢ S=J(X,-X,) +(¥,=Y,) ————— e (3-30)

2. kA A=%[i<xim XY)} ——————— (3-31)
i=1

( Edward. M. Mikhail, 1981 ; FR%8 35, 1984 ; B 35 & , 1978&1996 ;
FRRAE,1995 5 B EA 1999 ; B F£,2002) o

(—)EE BRI 14
WAE LR AEREFEERZ R T Y 34
1. B ERGKE
LEEGRESARERE  BERIREYIFLE
RE > RTHAZEREEEWKE -
2. FnkZH R 2 BB AR
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WA AR R E T F R LA LN ¢R
EHOARMRAEERE > mtE LERE SEHE > 2R
B RARB KM ERAYE  HERELESHERL
Z BEEECLER AR B 0 MCRIERA TR AR KK

EX5H -

.Eﬁﬁiéﬁﬁﬁr

5 B P Bl BréR 2 AR B K E T AF A B A HE B RS
E@ﬁi%&%%&zﬁ%ﬁ’lﬁﬂ@ﬁ%@m$$~
B OBREBRZERER— > TARREBREESGZIR
Rz — > A AR EELEKE RS L2 Bk E R
tE AR B ERREZIER > TTEAB KM HEXEAR
MBS ZARIE o

AR A s
*—©@

9%)

S~

B 3-1 #) A B B 43 & FX B B 2 GE T & )

(D& ELB SR ERLELSKEE®SERE

d, . £%H

d : £

1

E5

b 45

=)

d,=d,x ndo
2. d,
i=1
S, =8,x HSO
2 S,
(X, = X )X (Y, =¥ = (X, = X )X (¥, —¥,)

BB A LSBT EESE;, S ASBEEEELELSRT EIEE
VBB B L AR EAABERE; S, AR EEE LA RKNIEL IR

d, : A5 BB BRI, S, @ A ERE ERIEEESE
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(2)F Aot 3+ 548 45 B g H [B] BR b ¥ J& 9E &k

z d, - d, Z )
=1 =1
: d, X w, + s, X w
d, = s, = : 2
. wd +WY
dS — dinx d() — s[nx s()
Z d Z s,
i

=1 i=1

w, @ BARER R E Brar b R BRI M 0 B R PLAT 9B R AR
B HMEBK -
d. ~ S ~dS, BB A8 K R & B Brér b SR X BEEE -

4&%&£Aﬁr
EE R LA LE LIy RALE MR T EHEERER
f’ﬁﬁéﬁiﬁﬁo
ERnEEE 1M ] AEEAEMRM 0 H BRI IEAER

T O e A (3-30)

2R X XYY AR

3a—SAX a—SAY +a—SAX +a—SAY =5°-8
X, 2y, X | JY,

i

A BE BEAR AL B IR 0 CA=g > H P

X A() _ X~0 Y-O _ YAO X .0 _ X»O Y~0 _ YAO

C — J i J i J ! J i

X x vy, L Reo B AARACIEE 5 SO ¢ BEAEACYEME 5 S BB

54



B2 AME o
(=) mMi&t

AR B mE A AR R AR AE S E MR 0
Wit mEx aFERE - HEHKLABRMAGE BB EL&@#H
I E AR =4 2R L EEXRRBERELEE T 2 ED
FoBRATEREZRS  RRZREER GRS EHAL
ITEERE > MR B E@mERT 0 KB 4 2 EFS &
NTEES AR EREERERGRAE AKX T

A=é{2}Xﬁm-XmYn} —————————————————— (3-31)
i=1

o A AL B TRFE AR A CA=g

c:{Yf—Yf X)X v)-v’ Xf—X;)..}

A:{axl S, X, O,.%X, &n}

8 :|:A_%Z(X;)Yigl - XSAY;O):|

HEFx "y x,y = Ra g AR Al 0 A B mAEERME
A AT I &-TB IR AR AP 0 R T X
i(c,.A)lezl: g, =>CA=g
L@ & o AR @A - BAL(BribiE ) mAg i
RumALLEABREaBEL R LR LBEFIE AT ER
BA AT 2 A E L -
(23t B R ERAEEAE T

1. A8 AT 3L 8 AT A% 4 BF 5] AR $ 4 4 T X
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{AV+BA=f ———————————————————————— (3-1)
CA=g—————————— (3-10)
BARTF 3] AKX KA

N, =Nt (3-6)
P =C,,, N "'manC,,, (3-32
k, =P (g—CA) (3-33
A, =N +N'Ck (3-34)
Kyt =W, (f =BA) === 3-5)
Vya =QAK=QAW,(f = BA) === === == m e (3-4)
3W5d+v ———————————————————————————— (3-19)

AT RAT > TELAFTERLLEER > &%
&R —fBRiBEr XY A2 SEATFRBEHER -
HUEZRBRAZRRPBBRNGE  ZARETAHANETA
ik o AT R Ao BA L B-D K LT BB F AR SH > 24
(3-10) KX FRAE4F F 2 Rub AR > FH %=X Kb Bb R
— B AR ARFHMBSHE 0 BIKR31 K E R
AR o PLBE R Ao B Bp A R a4 AR o B8t 3-10 X 2 R H] 5% 2B
) KA hk AR
2. AT Ao N B AT AR AR AR 0 AR B AR B O KA RAF 2
ALY WARR T BT AR 2 i 2 ¥
R A i B BRI E (P AR BIAET > RARA KA 0 B IR 4]
HFERRAE > BEREEZRBSH - AAXHETHTF
BG-DXEERE T !
= [A, Az][“;‘}+BA=f,,E\EP A=A, A4,] v=[

2

HP A RWEE LR E 2 ARERE -
A ERBMEHERERNE X GRER

56



Vi 2B RLFRAEIHELER
V, : B4 B ERBEANEZIHEER

A N E S ubEEEy o A

4
2nx1 —
[A12u><2n A22n><6 ] 2nx(2n+6) {V + BZnXZnAanl - f2n><1 ________ (3- 35)
(2n+6)x1

26><l

p o, Atl'.’nx'.’n
0, =AQA" =|A, A,
2nx2n 2nx6 2nx(2n+6) Q qu2
2 1(2n+6)x(2n+6) 320 _1(2n+6)x2n

= AQ A +A0,A) — (3-36)

Q. =0, +0.,

Qel = AlQlAlt :‘/Vel_1 ; Qe2 = AzQzAzt :Wez_l

0 WA F(cofactor) & =W"

1 Q1 Alr el
V=0AW - BA) = - BA
¢ - : { Qz}[“zt}{ w j(f :

= (QlAlt)znxanelznxz,,(f_BA)+(QzAzt),%xanezzm,,(f_BA)__(3_37)

Hdn&xFuzEH > B—2H —fELAE -

0, - RHEBLRRATZHE FLERE

O, RBUMSEEBRBAETZHREAFER -
WRBEEETETHETH T2 R0 RERBAZHE FER -
1% B B AL P 3R £ RORK Ko B8 O W % 7 48 (Mikhail & F.
Ackerman,1976)4n (3-38) & (3-41) K -

Ouw=N"'I-C'P'CN )~ ——— —(3-39
Q, =QA'W,AQ -QA'W,BQ,,BW,AQ —————————————————— (3-39)
Q.. =0~ 0AW.(I-BOWBWIAQ=0-0, ~—~————————————= (3-40)
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VWV_ VWV

7 = , G4
r ct+s-u—q
A2 A2
> =D =000, =00 N'(I-C'P"CN") (3-42

X¥ NW.PERFL -

BADXFr BB dE VARG HER  cONG) R AR IRME
HRXBE(KRE CRMBAEMH KRB A8 S RRFEHRE > u
E AR B (B R A2 HE -

4 (3-39) B(3-40) &+ O & A 5-5] 2L {Ql , Pz[Al A B

QW{Q* thﬁ}m AJ{Q QzHQl szﬁ}mzxwm AZ[QI Qj

:[ QA'WAQ -OAWBQBWAQ  QAWAQ -0AWBQ,BWAQ, }_ 643
Q2A2tw/eAlQ1 _QzAthVeBQAA tVVeA|Q1 Q2A2t‘/VeA2Q2 _Q2A2tv‘/eBQABIM/eA2Q2

QE? :Q_vi

[ HQlAJWeAlQl ~0A'WBQBWAQ QAWAQ—-0AW.BQ, ’WeAZQz}

I 0.AWAQ,~Q,AWBQBWAQ OAWAQ,~0,AWBQBWAQ,
_[0-0AWAQ+QAWBOBWAQ  -QAWAQ +QAW.BQBWAQ, }_(3_449
| -0.AWAQ+0,AWBQBWAQ  0,-0,AWAQ,+0,A, WBQBWAQ,

(Ep %%, 2007)

9~ B RS IE R T

ho AT B AT B F @A R A5 B o B AT EAT S AR M dE
B @A R B RAE S E R R E SR
B AFTE PR & L3 A3 ik (i 3-2) 0 T A
HEFANLOREREZREAZ — AR ER LA L 5B LITE
B M A B RR > A REN B4R E > RIF R s H
B B s B b2 A AZ S B A R HE LA aii&w‘i-%#a B - hk 25 AL 4%
RE BREmMRERBEARLGEN o A, Ay Ax,, Ay, B 15 E 5%

BEAAREME -
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(Ax;, Ay,)
(AxleAyl) (M;,A)b)
3-2-1 & B E | B EH 3-2-2 5 BAEE 2 Bom BB

A=t HARRATRRAFRE

Bl R G ada B B ARG 2 ERBNEEE - b
HEMMERETRE > TS REEE AR A% BEERR
M RBLEHE - AU EB ARG AARE L RuLE TWDIT7 442 g
R 7B TWDIT R RZ A RTEERNE > U Ru 2 RLZ
TWDO7 &A% % & - HILAI 6 » IR O3B Rk 27T Al £ TWD97
BAZ N > S BORNEEE I Sk A ERR4F 2 TWDO7 442 » Mg 4
BTG E 2 RNEE c BB IE R R L5 AR 25
fir B3bfEE LI RRIAE  HERTERT  FHARAAMEL
ZEATB A A XA S ARATFEF K ERE - XRILA
B0 T BRI RALEE ) 2 S8 (B ARG B X W) 0 RIARE B
IS By AR P — IR E R XA PR -

ARAREBEEESR IR INTHTREBZIMFEERRK - A
RAVA G454 KBl EABE.2004) B RAHAEREALTE BRI H
A BRABATEF T £ H X > BEAAM N SHA WL LR RIS
AR B EBAEEHARER N Rk BB RETERK
EEBFXRA LT :

— ~ ERHERA A

(—)m ki
X, =ax,—by,+c  -mmmmmmmmemmemsmemseeeoeoooos (3-28)
Y =bx +ay +d T (3-29)
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()RS B8
X, =ax, +by, +¢ - (3-28)
Y, =dx, +ey, +g T (3-29)

1

XY, £ RIZFR AT Bp R R A
X, ) ‘A EE MR AAZ > BpE BaT 442
a,b,c,d,e,g s 2 - AR

S RREA(CBAR) X..Y,

XA’Y4
X3’Y3

(—)BRNEELAERGE T (o 3-3)

(X,-X,) _(X,-X))
(Y,-Y) (Y.-Y)

33 ZHALKTER ]

(Y,-Y)(X,-X,)-(X,-X,)(Y,-Y,) =0 0X,,
--------- (3-45) XY

X, Y5 XY, (@R aiath 2 Rk 2k 4

X, Y, (KRZAAL
3-4 =254 & 2

()R Rt kg F (o 3-4)
X, -X,) X, -X))
(Y. -Y) (Y,-Y))

Y, Y )X, - X)=(X,=X)Y,-Y)=0 - (3-46)

X,Y XY, ‘&R idg 2 ok gh
XY, :HRIZHAIE

(Z)ZA oA b @R RATH 1 ~ 2 R 450B/ T 46
AR X o
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= EEEEMRMEd = (X, - X)) (), —Y,)) e (3-47)
%Xlz’ym
Xll’Yn

W~ @R 3-5 TEEEMEM T EE

WAk BAP B E AN AR R R FTHT
M £ B M BLLEL B B H] 0 R T £ 1% Bl B A
BAFRE L RBERR R EDMN 2R EMEMRFZ BAE -

A:é{iﬁXﬂH_XHﬂJ}

B~ R RARBAE AR

AT 6 XEHF (AN S EBH)
F :ax, +by, +c—-—X,=0
F,:dx, +ey, +g-Y, =0
Foi (Y, -Y)X;-X,)-X,-X)(Y,-Y,)=0
F,: Y=Y )X(X;-X,)—-(X,—-X,)(Y;-Y,)=0

FoinJ(Xy =X )2+ (Y, —Y)? —d =0

F %{Z XY, _Xi+1Yi)} -A=0
-1

At B oabedeg A KRB KR AR Z > £ F
X VXY X Y XY, 0 X Y X, Yo X Yi X, Y, e 424 3
B A HAKEARALR(3-28)~(3-29) B F,~ F,~ Fy

FABXEwT -
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%= m@EHbts

i

E :(dx +ey, +g—-Y,)(X; —ax, —by, —c)—(ax, +by, +c—X,)¥, —dx, —ey, — g) =
F, :(dx +ey, +g—Y,)ax +by, +c—X,)—(ax, +by, +c— X, )dx +ey, +g—Y,) =0
F :\/ (ax, +by, —ax,—by,)’ +(dx, +ey, —dx, —ey)” —d=0

1
F, :5[(an +by, +o)dx, +ey, +8)—(ax +by, +c)dx +ey +g)+...

(ax, +by, +o)dx +ey, +8)—(ax +by, +0)dx, +ey, +8)]

N FBBBRARNYFEHCBBAZ TR F2] T

SR HBRAER KRB RS 0 AR AV+BA=f R ¥

9F, OF OF OF

— ox ayl a)(1 aYl 2. A& 22 38 g 2 A2

ox, dy, JX, Y,

2x4
oF, OJF, OJF, O0F, OF, OF,
A = dx, dy, 00X, dY, Jx, Jdy,
, =

0 0 0 0 0 0

0 0 0 0 0 0

oF, O0F, O0F, OJF, OF, OF,
dox; dys dx, dy, 0X, OdY

7 d2x12

A3{8F4 aa}

axS ayS 1x42

A - oF, OF, oF, OF;

! dx, 9dy,  9x, 9y, o

A ERHELAMBRBEGEER A, AR RMEARER
A, BEBEARFERAME A EE R A, BB AE AR E R
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[OF, OF, OdF, OF,
da ob doc dd
oF, O0F, O0F, OF,
da b dc dd
oF, OJF, OF, OF,

g | da db dc dd DA S B R S B A B
! dF, OJF, OJF, OF,

da ob dc dd

dF, OJF, OdF, OF,

da db dc dd

oF, JF, OdF, OF,

| da b dc dd |

[ 9F, OF, dF, OF, 0F, OF,
da ob dc od de og
oF, JdF, OdF, OJF, JF, OF,
da ob dc dd de g
oF, OF, 0dF, OF, 0JF, JF, ARG ERBR R oM ABER
da ob dc dd de 0g
oF, OJdF, OJF, OJF, OF, OdF,
da db dc dd de g
oF, OJF, OdF; O0F, OJF, OF,
da db dc dd de dg
doF, OJF, OJdF, O0F, OJF, OJF,
da ob dc od de dg

L J6x6

v=lv, V|, B®almmgLem . £f

‘/ l VX vﬁ ‘&2 ‘32 VXs vﬂ ¥&4 le V% ‘V%J
[ VY7 VXs st Vﬁ@ Vyg Vx,- Vy,- Vxn Vyn]

A=[da b ¢ Sd e Ogle RIEHAETHER

EPF-FHBRAZR KB BMY, BRERERFE AT 93
F TR BT i L AR B é‘lﬁ%ﬂbﬁk%zﬁ&nJ(éJi%
%,2004) 95 £ "HABRWMERERATRARLSZALY (51
%,2006) 0 RRARGAM4HEESRAAF B BEFORZF 2
ABTHEWT
(—)w S H ik
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X, =ax, by, +c
Y, =bx, +ay, +d
v 2 BB BN PR ICABRRAE T2 X0 HERA =
B R B AR 2R T

Ao 1] (ax, —by, +c)(bx, +ay, +d)—(ax, —by, +c)(bx, +cy, +d) +...]
2 (ax, —by +c)(bx, +ay, +d)—(ax, —by, +c)bx, +ay, +d)

1 (Cl2 +b2)X1y2 _(az +b2)x2y1 +(a2 +b2)x2y3 _(a2 +b2)x3y2 AR
2|4 (@ +b%)x,y, — (@ +b*)xy,

=%i[(a2 +b2)xiyi+1 (@’ +b2)xi+1yi]

i=1

1. 8RR

oF, 1
% — l[(az +b2)y2 —(a2 +b2)yn] _6 :_[(a2 +b2)xn —(a2 +b2)x2]
ox, 2 dy, 2
oF, 1
aﬂ = l[(az +b2)y3 — (a2 + bz)yl] —5 = —[(a2 + bz)xl - (d2 +b2)x3]
ox, 2 dy, 2
.......................................................... aFl
Lo =@ by @ +0y] S = e b0y, - @ b
dx, 2 dy, 2
........................................................... aFl
9Fy :l[(cf +b3)y, —(a>+bY)y, | == —[( *+b%)x,_, —(a’ +b2)x1]
ox, 2 d 2

2. ¥ R o BRI

64



aaF(’ =;—[2ax1y2 -2ax,y, +2ax,y, — 2ax,y, +..2ax |y, —2ax1yn]
a
= z a[xlyi+l - xi+ly1]: 2aA °
i=1
881;: =;—[2bx1y2 — 2bx,y, + 2bx ,y, — 2bx,y, + ..2bx ,y, — 2bx,y, |
= Z b['xlyi+1 - xi+1y1]: 2pA "
i=1
oF, _ 0
dc
oF, _ 0
od

FXb A A ERBIEEEE S TA T AL @EEELH
18 o

[ X, —ax, +by, —c

Y, ~dbx, ~ay, ~d

—(bx; +ay, +d Y, ) (X, —ax, +bys —c)+(ax, —by, +c— X )Y, —bx; —ay; —d)
I = =(bx, +ay, +d —Y,)(ax, —by, +c—X)+(ax, —by, +c— X, )bx, +ay, +d—Y,)
d—-do0

A__Z(XloYl:]—l - l+1 )

rXFa,b,c,d Biiso yhakspa’ b, c’,d’ gA
(E=9h = & &
X, =ax, +by, +c
{Yl =dx, +ey, +g
RS EBBANGIMEHIEABRRAZE T2 FETA

1 (ax, +by, +c)(dx, + ey, + g)—(ax, +by, +c)(dx, +ey, + g)+...
2 (ax, +by, +c)(dx, +ey, +g)—(ax, +by, +c)dx, +ey, +g)
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1 |:ae(x1y2 —XNV TNV =Y, Fe Tt XY —XY,) :|
2

+bd(x,y, =Xy, + X9, =X, +.. Xy, —X, ;)

L¥8 A ERMU s

IF, :l(aeyz —bdy , —aey , +bdy ) =i[(bd —ae)y, + (ae _bd)yz]
ax, 2 2

oF = i(bdx2 —aex , +aex, —bdx )= %[(ae —bd)x, + (bd —ae)x, ]

dy, 2
oF 1 1
6 = —(bdy , — aey , + aey ; — bdy ) :—[(bd —ae)y, + (ae —bd)y3]
ox, 2 2
F
oF, = l(aex1 —bdx | —aex ; + bdx ;) = l[(ae —bd )x, + (bd —ae)xg]
dy, 2 2 )
oF 1 1
& = —(bdy i —aey,  +taey,, —bdy,, )= _[(bd —ae)y, , + (ae _bd)ym]
ox, 2 2
F
oF = l(aex .y —bdx | —aex  +bdx,,)= l[(ae —bd)x, , +(bd — ae)xm]
dy, 2 2
8F6 1 1
Sm= by —aey, . +aey, —bdy ) = —|(bd —ae)y, , +(ae —bd)y,.,]
F
3 . = l(aey n-1 _bdy n—1 + aeyl _bdyl) = %[(ae _bd)xnfl + (bd - ae)'xn+1]
Yo
2. R Fo B AR
an 1 I$ 0
a_ =—e(X,y, =X, ), T X,V X3V, Fo X, Y X, ,) :_Ze('xinl — X)) =e€A
a 2 24T
aF6 1 1 0
a_ =—d(x,y, =Xy, t X3, =X, ¥y ot XY, X)) =_Zd(xi+lyi —X;¥;)=—dA
b 2 243
o, _,
dc
aF 1 1 n
8_6 =—b(X, ), =X\ Y, F XY, — Xy Yy F et XY, T X, 0)) :_Zb(xmyz' =X Vi) = —bA°
d 2 2T
oF 1 1 &
8_6 =—a(X,y, =X, + X,V XY, ot X,y —XY,) :_Za(xi)’m —Xiny) = aA’
e 2 2 i=1
o,
g
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_X —ax —byl—
Y —dx —ey —
—(d)@+ey3+g Y)(X, —ax,—by, —c)+(ax, +by, +c— X)), —dx —ey, — g)

f= —(dx, +ey, + g =X ) ax, +by, +c—Xy) +(ax, +by, +c— X,)(dx, +ey, +g—X,)
d—d0

A——Z(XOYO - XY’

i Ti+l i+l

5x1

5,&‘1’61 b C, d e, g ﬁ]*%ﬂﬁi iﬁ%}j\i-ﬁb{ﬁao bo 0 do,eo,go
RN

BB R AR AL E) BT 7] 2 AR K
B— =B L 54T 5 1 B
F— B EBEAR AT 2] 1 B4R X
B E'AEET 7 | EEEX

HAE B ARGIEEE R B2ty KEERES 0 nEE
AR 0 RT3 2itjthtm B4R X > NS EBRZ RoB B
a,b,c,d,e,g £ 61 > 8dHE=2i+j+kim-6 -

WAz kB A abc,d 448 BHE=2itjtktn4 -

A EEHERRAR ER D REFEEXARE L RABABEF L -

A(2i+j+k+m)><(4i+6j+4k+m><n) X V(4i+6j+4k+m><n)><l + B(2i+j+k+m)><6 X A: f;2i+j+k+m)><l

H oAl Rnk 25 (RAIEE) AR E AR BEHE > 4o B 8547
FEEBEAAAE ~ DA RERIGEHEE ) HAATEZESHE T o
R ARG EERGHE > A EEM AR ERE -

(23 E RARRM AL

1. ER®,

67



Qe=AQA" ; OB T4
N =B'WeB ; t=B'Wef
A=N7""t

I=l4+v; X=X"+A
2. ¥ B AL

RINBLIEE A=N"t,
=0,=N"0,(N") =N"'NN"'=N"

;f%‘fu%v} =X +A=IA+ X" |, HORSEE (il
=0.. =10,1"=0,,=N"
XX
V=0A'K
Q,, =(QA"W,(I-BN"'B'W,)(QA)' =QA'W,AQ—QA'W,BN"'B'W,AQ

ERFEGRAEY ST BB S

[=1+v=1+QAW.(I-BN'B'W,)(d- Al
=Q.. =(I —QAW.(I -BN'B'W,)AQU —QAW,(I - BN"'B'W,) A’
1

=Q—QAW,(I -BN'B'W,)AQ=0-0,,

Z” 20'3 Q” :Gg(Q_QW)

FERRPBZE T MR TR T
A 2 A2
Z;?;EZZAA:O'OQAAzo'oN_l
b s iz
", VvV 'WV VvV 'WV
O 0 = =
cC — u r

(Mikhail. Edward M. » 1981 ; Edward. M. Mikhail & F. Ackerman ,1976)
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Fwih FHEFA LR

RAFAT AN S B R S AT ATt B BIn 2 8 0 44
JE AR R MAEAEZE 0 R TBAR RAR RN KT B R g4 s
(Bp TWD9T) 442 -

— NS HE%

X, =ax+by+¢c -~ ———————————————————— (3—28)
{Yl =dx, +ey+g————————————"—————————— (3-29)
— - mEEEE

X, =ax,-by+¢ ———————————————————— (3-20)
{Yl =bx, +ay,+d ————————————————————— (3-21)

EEH HKAR
7% J@?Pﬁ”r HBRBBARTECETHER RFEHTER  #H12

Bt oo RIER “7}‘0' Y+ F -4k B3 (Chi- squared distribution
test) * ™% & “73_0'05']‘ EARRAN IR H o, HEH BB R4

TF (Edward. M. Mikhail & F. Ackerman ,1976 ; )'ifxéﬁ 7%.1983)

Z3%.(null hypothesis) H,: go=0.
A2
% @M (alternative hypothesis) H,: o, %0
A2
p{xla < .}=1—a —————————— (3-53)
2 0Oy 2

rBHEE, Bl r=20i+j+k—6(Z2i+ j+k—-4)

a:(signification level) » 3% % bHY% -
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A2 .
w IO o oo
H——>2. B —<y’, B #H,
o, 5T o, 1*?.r
2 ) r
ﬁla =rFa , Z ” —
2 PR I——,r F
2 2 > “
>
A2 o
’ r9o 2 1 O o
= lel 2 <Za - F < > <Fa
,7-’ O-() 7; o : 3
R
A2 o
g 00 . O 0 1
W —>F, B — < B, fE M8 H
GO 7'00 G Fimr
>

El’ﬁi%*ﬁ:@?ﬁ%‘l’ﬁﬂ%‘i\ ’ &z ) E\]Jj:%_% Ho R
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FwmE FHEERIW

BRI AR EST AR B REE FHAEE ERBHEEEETHN B

BHAH L~ BREAMEEH GRS AL R E bR
T LAEEIE ~ M R

HEMF

H BB A AR AT RS A ERTA

M B E@ERG - ERE EAANADHYAEY - BRBEHR
Mo AERMAE S BEEHE - ok 41 BHART 56 4k -

B R RIOHRMAE BL 0 A M AT LR T AL
AR RIS o TR RARE R g E R R S
F@Ar— 2o PEERERG  ERHEAERERA S E RS

‘:1_\\\\:

N o

%

& 4-1 REHE

FHEE-EA

¥ %l R TR
BARELE kL%
BMEZRcEE BMFEZANEE
) NN R B2 BAE 3 Ry,
B A2 & £ R AT 14 @ Ak
38R R A 2
BHMEEZRAEEER BREEREEE
FRERAEBEY | AEHEH
R NF
BEERELRB
EELLE
BEGEERNAAE | BEEERATE
RN BRAEYS | mAEA AN LR
R
B A2 B LA BAE FRATIE
%R EIENE W EIEHRE S
Gl M
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FwmE EHEERS>N

¥—% WERERGRMAELEE

FRAA G BREER AVERFHEANRRSEATZELHER
FoRB%KFBODFEIFERNLER  mEE G HERRIE @
8 FRM B2 b RIAB 0% MABEERREL S ABHERD
#o HbF o dRB Y 40%k > BERE L2 20%% 0 (B 4-1)
Me8 m Bk b &3t 428 80%( P ERRE a4 o > 2011) - ERE @
TRIE IR IRB HE 0L o M H IR LB R T AR R E MY AR IR
ERBFHEHZ—

=41
)
O 40 367 98¢
60.0%
50.0%
40.0% - i i a a -
30.0%
20.0% [tHHHANHEH = = - - -
10.0% (HHHEHANH } T } } } } }
0.0 LML ]
& & & & & & & & & & & & & & & & & &
& BT g e @ ¢ ¢ & g & &
= s
B 4-1 JE M35 B E R dm AR R AT B

A E A% mEYE RPN e &R R 0 W RETR
REREBRFRD » M ARRETE T RE RPEHBIFE R AW Bh1E
FArEREEH FPETAFEE(ERRABRAVEREREZE &
2002) - sb4h > WEIIERTIFEIAIB & (T4) WLFF 340883 3%
BT ERIATA DA EREGEEIE c A GL T
— LHWEZHBERENE2RERABRESES B AT A ES

Fiie Al Z 345 B > A BT IRENERBE SRR 64
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FwmE EHEERS>N

KABZ A RIAAN M~ AR RE » REEHETHRILER =
» BUA BRI E AR MELARL LT RGOZ
HEHE o LA EE AL S T80 F 0 IR - HE - LR
@ REEBMER » BABMIEAE ER > EHE IR
ERR A RBERESEMS

—HWERXERN BEANERMAERAKRZEZRABEEHEFE
B XBA+FR o TR ALRRARM B Fak iR bR
A o AR K B3R £ X B 0 734k FIRAT 1% L s AR A A B
RALIREET o ENE BB RT EUMABLHM » A G 4P 1R
BER 0 PMEIE LA BRI R 2 FEMRAG  &—BHR 4
WIT E MR 46-1 4% ~ 46-2 15 & 46-3 1% >0 A BAHATZARIE - ¥
iz ERA A EARAL  AEERALERETES T
BRI A AR RIBE ML ERNF 0 b LA A AR
B BE/IFAR > HBARBIIRIBE A A AL REE > BEER
WALE WK Ko REETARUMREARTZIER WA
AT HMELRYGE  hEEEH > BBYE - DR
Y HEIBARIRE AR 0 R AR S SRR TAAER > RE R AR AT
ARBHZBELERRLHR  RZ > B ELREEE > LN
o PRAMARDAE LA LHEAEXEERE  RIFEEPA
ok ERAKRAIERE E > HIEFRARCELERL > &R
RHFERMERES - Az~ 8 - mEFTAARLER
HBRBARS IO YUBEF T AD G REMEZ
& tp] o

M E R A BN RE 0 B AT AR B P9 IR B 38 g AR
ZHTFRIE - BETRG BREAMRE > BAH — R LpIA R ERAT
ZHEREBCEDE ARG RERAMEEF WAL > TR
FHHUHB TR AG L EAREIMELE  ER LS RKEA KRG
WHAEEMAGLESMA X e e S MA(DRENA)  FHARART
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HEMHERERLEHE  BEMAREREARDRBREZEY
M 5 5 F AR A AR T E R AR HE -
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¥ MBMESRLER

ARARRBEZESR T HEMME] ol T !

AR E SRR T

T B EEFIREZIARMAEAZ — BEF 1044 14314 A&
RETH T4 REAE > BEARKERFZA E BT IRE
BURMEFTHEBAF B iESRF » M RET LB EERR KK T AE

5 o MEU B F 23 B E R MR AN > R4 3R]
BT 0 A B IRA R 2T 0 A Fuk F AR ER
AL R EIRNF RAR R 0 b B ERE KK I M B
b B2 FEER  BREERMEZE -

~ 45 ] A 45 BLE R T

MR RGO A(BROM TR Y ERSEH 20 &
F2 100 2% ABEWKCHRRRZEXPSE @B GEFHAE2
WHBERCHEEF  HMPEERE 1-6 Aion 0 CEHARZS -
e[ A2 sh AR B T 04 £ A @ 2 R BE AL TAE - e BAL AT B 447
WEER > BIHFEWE KEAMEEHBMEHFELE -
RATHRE A BRI AR 2B 1
BRFRARR B 153 45 F 240 £ - B 242 45 ~ F 243 45 -
%244 %R THEBRME IR NETELEEEEE  F S
BFHLH - FI60H-F2A B -FREE HEIEZRNETLA
RE EIEEEME EFIEF i B RIR @ADL BB E F ok o

=~ SRR EIEAR T

B B B R R B AL S 0 M S Bk B BB AR
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145 2006) > BEBEB R BRRHERARZLEE > AHRIZE BN
MAEZEE 2z — (NEIFBALBE To 0 20092) - L35 5
69 1% ~ W AR B EHRAE 232 B R LA THRAE 1315 F
134 #(95 F M) FHNA M ARR EERL > HFASRE -
HEH LB EHAMAR S RHIE WP EE ATk TRERRR
RS MEELLHABAMREAESZ T + FHWMEEE -

CARBALE

B &\ R 5 E AR AR A R RS E IR A B
REBECEEEERTY > LA AMAS R ZEZ @MERD  #
HOHHEREIRDRIBAIHBEEE G HEELERRTH
BHRRRYE - MBAEBLSE 28 R RA TR EA 444350 H4
BHE A FHEMR B D FHAR AR - HAEIE 68 -8 A 9
BEMMFTH D205 HE5 AR6945 A 108 &85 5 33756
ek SR BA B B I SR AR F R AR 0 )
BRFET 96 F5 620 SRMBEX > BrRRIEF £ R &R R H#
R e E R AR £ A B 0 R BPJE UL E R AR T AR AT A 2 3AR T
SERLALBZL LB HAE - M B — bk LI BN E
W ERIFHERMEEAE R TR B ML E R 1L DHERD
F o BPESRRER AT Z LB AR X AR AT B A mAn 7 iR
P Z AR RIEE > R I WP AMARMAETE S/ 4
F o FIRMBAEGERBAEEES 28 R ez T R Ea4EE
Wz MR FREERRZ AT R EE - MIBAEBERN 98
FAEIE 0 HIHABUF R R R T URBRIAE » TR R
DM MRA  CERFAEHEFAMBZIRRE -

SR BER AT
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MR RORAFZEERE AESTRETFAATXREE
ZFHoEHEFOIEF TOSRBEREME LS 2465 T4
FEIGEHNAMABMABAREE  REFAFREFET
BEAE M CAAXME - REMMAEZE  REA KRR B
BREBREXBES  HBUAMB B ERE TIE - HWRIEAT
HEBAARAT RN LA NHR FI A 984
(85) M 35 5% 8508559 3k Fy 3k 4 A2 AE > Bl F443%9F B L3bik # 68
R R RZHE > ¥OREA AT T0 1587 BT
SREAE > MBIRB B AR AL - RS ER S FHEE2EE 670
AR RASE BRI E O TRARCERZI—F(RE
#,2010) - e MMB EANR AR — > SR mMtE4ER2 T
EREME CATAABRARB IR EZRE RERRERA
BATE BXERE S AEIER SHRBEZ FATE -

C BRABRE

BARS BT RIS B ATk BB E
N2 B BKER B AR EA G ARk
BT FUEENEESGFRE,2011) 5 4 48 R 4 Al
(Transfor Development Rights > 4% TDR) » A3 L Murr A # A
TUAMERAEM -SRI P — R L URERFE LM
(o &3 2B (A )RR L RBEE T A% (N
FBRF 21D - ZHEBRARBHATERRERPFHZELF
B HRERHZAHBABAN ARG - ZRh et EEF 83-1
&~ B B HARBIE 4D 4R~ AT E A MBS T MK - LR
ERAEES 35 R THLMEMSHEME > A AT AT E
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WA HABTRALMABE IR > e h A BZEBEMS &
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AR AT A AR K o
£~ Rt AT

WHEB ERBERZ AR LI REAMAEXSE 2 5 AR
HieiTéafl % SEM T HMERRLARAE » B 60 FEMIEF A
ARz AR E R 1 B 3000 Z/0E ~ 16 BE4%F(w
£ 4-2; REFE LR P, 2011) RTTREMBEEERNE
F R AR LSS > LT 38 A B B di N o M H B PR IR -4 g B SRR
BAEMAE LW B S Etadii g LA A A Lib
REMER - B EAM AL LM RATH AR R B AR T B
PIBERFIREERFHEFIE T P BHES ThAe -

* 4-2 BRAEWER ETASRAR L LB IR T L

# % oA (AR) ¥ ¥ & =
w3 13,491 170,412 332 500 SR/ F
(6?5 i}gﬁ’;ﬁ) 2684 52, 987 ifé 20372 /*;\;ZiF
BER 97 2,693
LEEEE s s aa T AL EAR/E
it%zgééﬁg%g% 3,007 39, 291 j;f; gOéSfal gifﬁ

F=H EHMAERBETHEZSH

BB ERB|BMZIGHFHREE  AHANE TRERFF
BREWELEHUAE(F ~ L ~A~B)EF -

— BERaEREEE S

k43 A RABR REE AR 1/500 ~ 17600 & 1/1200
R R R B B mAAALBNEZFH > ik T4 W E LM K5 E
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H(Rag)2 7 1/1200 wER LB N ZE T 44.1% ~ 1/600
% 25.0%1/500 78 A 30.41% K &~ R A€ R @A A BAA(S
HEWRA &Y REw@BbRbERaRTEmR) & o
wE (AT~ B)E > ARG EE > Wb XA B R MR
AT ERRERAERRSELAES > nERF T BEH
WF&&@%Kfé‘»@b%@’s%%ﬁm@wmo St E Loy B mk

(4 i m B B8 )ER > 1/500~1/600 & 1/1200 345 B % 51 &
29. 2% ~ 36. 0% & 44.92% o B tbfo] RARINE - BN EHLEME >

BTARMAREZ 3 B HER KLY (514 ) 58 ks ROR
R o
* 4-3 B A2 45 B K ) thfs) RB & mAE AR B £ b &k
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Uk 4-3 B> AyZmenmaBdns st £ 8

NER AR CE B EBEFS

BT > 3 B Ra A A 28.27%
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BaEyE A 2R R BB ESFORENSE b 2B 2 bk

4-4> BIE AT R F LB A % D Ak @Bt
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$wmE EHEERSHN
* 4-4 Dm AR B b 2R B s
BN & S BB EH i B E ¥ EE A7)
A ¥rr-99 F 1,446 247 17.1%
A 3pr-100 5 1,448 623 43.0%
B #p5-100 5 631 200 31.7%
D ¥4 3,525 1,070 30.4%

# 4-5 144R 4-3 Bk 4-4 %32 1/500 ~ 1/600 & 1/1200 #.45 B
HmERSGHE BEAESE bR BB AN E W (BT )
FEMAER  AELERCEMEEZLE)  LIEER 1/500 % 3
FELLA R %) 2 6. 03%~ 6. 64% & 7.04% > 3 HRFETEiB F 5%
BHIKXRE > MAFEERITEA -

*4-5 BEHE®mAERGR@EES YDA G e S &

B 52l px| @AM b DB AT N | A BRI E
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1/1200 45. 08% 13.70% 1-48.62% 7.04%

% 4-6 %66 R 68 FEMEEMERZFH 3 EENE KR E
R4t bRBT 3 BB EREALEEEMS > BER
HABZEHBLEMBZHZ MY UABRAT > TAINLZAREN
EE B A3 % LRI EH2 36.52% MEHT LI BB NE
2R ER A 850 & 0 th R A B 44, 34% 0 BE B R R HARB
NEFZBRTURIE » BHRRDE A BRER -

* 4-6 B AR ERAMABERERF—E R
&3 TR NEH A% (B AT
W Bk ” Bl SR BN
g || TEEEED oo Lesn |FEEEE) a0
# #
A | 66 | 1154 433 37.52% | 1917 850 44.349
B | 66 | 1012 413 40.819% | 1249 600 48.049%
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24.00% > AT ME - A ZN S B RBHEAELE  ZHEBL
Wy B RARE AEL  LLERFH A M 16% BrHERLMRES
FiAg o BREEZImRLE -

*4-T BEREANEHABE ;T OBERENLZEH L
() HE F st
W A B #. 8 Ci
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& A AR £#(B) 850 600 221 1671
NEME & 4tk (B/A) 44.349% 48.04% 36.77% 44.369%
o) % £3(0) 227 107 57 391
ARENEM | Bok(C/B) 26.71% 17.83% 25.799% 23.40%
2l A=) £#(D) 177 140 84 401
RENEE | GakD/B) 20.82% 23.33% 38.019% 24.00%
BB SRR D) 74 31 32 137
o E ¥ A
NEfE & 4tk (E/D) 41.81% 22.14% 38.10% 34.16%

- BEBEAREZ AL TG T M
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1661.399 1656.002 1658.408  -5.397 2.406 9.281
358.812  355.554  356.094  -3.258 0.540 3.543
502.019  501.455 502.202  -0.564 0.747 4.362
0.828 0.756 0.757 -0.072 0.001 0.108

e _E AT 29978.192 SUEREIFEAT: 29979.186 A=t mifaAl: 30022.713
RS 35 EdUEREREAER: 2 PEREEAEE: 0

194



=

FESk B ~ Ao N AR 1R v 5 BL 8 30 36 BEAR A%

>

TEERIRE(H %)

E)

Rt 1 ORGSR 2 WElEREE  EISOEEREE PoERENEE ECURESE A EEGE AAEE
74.0 77.0 9.771 9.7171 9.718 0.000 0.007 0.171
77.0 79.0 1.914 1.974 1.975 0.060 0.061 0.154
79.0 78.0 24.310 24.384 24.401 0.074 0.091 0.189
78.0 76.0 0.917 0.917 0.917 0.000 0.001 0.150
76.0 75.0 14.453 14.453 14.464 0.000 0.011 0.178
75.0 74.0 0.117 0.117 0.117 0.000 0.000 0.143
72.0 77.0 17.118 17.118 17.131 0.000 0.013 0.181
74.0 73.0 8.178 8.178 8.183 0.000 0.005 0.169
73.0 72.0 10.346 10.346 10.354 0.000 0.008 0.172
45.0 72.0 37.890 37.890 37.917 0.000 0.027 0.202
76.0 71.0 12.851 12.851 12.860 0.000 0.009 0.176
71.0 70.0 16.540 16.540 16.552 0.000 0.012 0.181
70.0 69.0 9.950 9.950 9.958 0.000 0.007 0.172
69.0 68.0 10.527 10.527 10.535 0.000 0.008 0.172
68.0 67.0 3.041 3.041 3.043 0.000 0.002 0.157
67.0 66.0 3.220 3.220 3.223 0.000 0.003 0.158
66.0 64.0 0.502 0.502 0.502 0.000 0.000 0.147
64.0 46.0 26.423 26.423 26.443 0.000 0.019 0.191
46.0 45.0 5.300 5.300 5.305 0.000 0.005 0.163
24.0 25.0 2.349 2.349 2.351 0.000 0.002 0.155
25.0 26.0 0.360 0.360 0.360 0.000  -0.000 0.146
26.0 27.0 0.899 0.899 0.900 0.000 0.001 0.149
27.0 28.0 17.828 17.828 17.841 0.000 0.013 0.182
28.0 29.0 10.141 10.144 10.151 0.003 0.010 0.172
29.0 30.0 25.211 25.084 25.103 -0.127  -0.108 0.190
30.0 24.0 12.867 12.867 12.877 0.000 0.010 0.176
21.0 28.0 40.680 40.680 40.710 0.000 0.030 0.204
27.0 31.0 4.684 4.684 4.687 0.000 0.003 0.162
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