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Abstract

Associated with the rapid growth of economic development in Taiwan, the
ever-increasing number of private cars and motorcycles has inevitably brought severe
problems of energy consumption, air pollution and traffic congestion. The problems
become even more serious in urban areas. Thus, it is urgent and imperative to propose
and implement management strategies which can effectively curtail the ownership and
usage of cars and motorcycles for the goal of sustainability. In order to forecast the
reduction in ownership and usage of vehicles under various strategies, to develop the
choice behavior models of car and motorcycle ownership and usage is extremely

important.

Based on this, this study.“employs disctete/Continuous Logit and regression
models to model the car and motorcycle ownership-and usage behaviors at national
and regional levels, respectively.: Then the proposed:models are used to propose and
analyze management strategies. ‘According to the transitional probability determined
by the proposed models, a Markov:chain model is used to forecast the dynamic
long-term growth rates of cars and motorcycles. To do this, this study first conducts a
nationwide questionnaire survey by disseminating a total of 90,000 questionnaires to
the owners of registered cars and motorcycles based on a stratified random sampling
technique. A total of 5,986 valid questionnaires are returned. In addition, to further
scrutinize the differences of choice behaviors in various living environments, 23
counties/cities of Taiwan are first classified into three regions: major metropolitan,
minor metropolitan and ordinary city, then the regional car and motorcycle Logit

models are developed accordingly.

The calibrated results of the national ownership models show that social
economics, living region and vehicle usage characteristics are major contributing
factors to vehicle ownership. As to the regional models, fuel cost is significant in
major metropolitan, but it is insignificant in other two regions, implying the gas price
elasticity of dense-populated cities would be higher because of their convenient public
transportation and congested traffic conditions. Although vehicle price is found to be

significant in three regions, it has significantly different coefficients, which tend to be
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higher in a larger city. The reasons may be similar to that of fuel cost. As to the
calibrated results of the national or regional usage regression models, the fuel cost is

the most significant variable, indicating its major influence to the usage of vehicles.

To investigate the applicability of the proposed models, three strategies,
including the increase of gas price, the increase of vehicle price, and the fuel fee
according to miles, are applied and examined. The results show that as the increase of
gas price as 50% and 100%, the annual total traveling mileage of car will decrease by
23.44% and 41.39%, respectively; while that of motorcycle will decrease by only
6.10% and 11.80%. In case of the vehicle price increases by 50% and 100%, then the
total traveling mileage of car will decrease by only 3.94% and 7.21%, respectively;
while that of motorcycle will decrease by 1.35% and 2.35%. The policy of fuel fee

according to miles will reduce the total traveling mileage of car by 5.22%.

Keywords: Ownership and usage of cars and motorcycles, Logit model, regression

model, Markov chain model.
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#1221 8RR E F vl
SN I iR pPA | BR | 2R | KR | &AJ | ek | R | ATl | 48 I
1995 4,684 201,530 66,857 24,775 30,105 42,706 32,863 16,667 8,469 513 481 10,400
1996 4,990 206,570 68,805 25,693 30,558 43,351 33,316 16,861 9,553 536 487 10,631
1997 5,294 207,754 70,007 26,348 30,958 43,771 33,996 17,261 10,413 551 511 11,818
1998 5,430 221,617 70,818 26,854 31,949 44,128 35,004 17,581 10,468 548 521 12,827
1999 5,359 217,842 71,727 27,608 33,300 44,874 35,248 17,260 11,164 501 525 14,172
2000 5,600 223,063 72,653 28,073 34,030 44,999 17,571 12,060 511 517 15,701
2001 5,732 232,092 73,411 28,865 34,817 46,470 17,783 12,915 528 525
2002 5,923 229,620 73,993 29,616 35,351 47,119 18,267 13,969 557 526 16,476
2003 6,134 231,390 74,218 29,548 35,628 47,538 18,424 14,494 556 524 19,518
2004 6,389 237,243 74,881 30,518 36,039 47,875 18,672 14,506 570 533
2005 6,668 241,194 31,129 36,300 48,219 39,112 18,910 15,397 616 556 31,571
2006 6,750 19,580 657 562
F# | l.International Road Federation(IRF) > World Road Statistics » 1999~2007 & 3~ o
%R | 2.% i Rt b g
| EE E107 1P st o poAE E4AD | A3 H ARG BE E120 R At o
2A3E A BRRIB D T e
6| o# | 2R P R | 2R AR T ek | RO AT | R B A
1995 8517 3,897 15,587 594 2,312 3,935 6,229 320 2,271 129 30 8,570
1996 9284 3,872 15,262 609 2,281 4,198 6,406 311 2,438 132 30 13,630
1997 10052 3,826 14,886 626 2,302 4,384 6,444 319 2,553 133 31 17,541
1998 10529 3,879 14,537 684 2,321 4,560 6,838 334 2,613 133 32 22,548
1999 10958 4,152 14,258 760 4,920 7,225 274 2,750 134 33 27,721
2000 11423 4,346 13,974 825 4,932 311 131 34 33,171
2001 11733 4,903 13,720 882 5,005 318 131 36
2002 11984 5,004 13,540 941 5,240 350 1,708 132 39 51,029
2003 12367 5,370 13,369 1,003 3,745 373 1,730 136 41 59,558
2004 | 12794 | 5,781 1,191 3,745 409 1,728 137 44
2005 | 13,195 | 6,227 4,119 433 139 46 75,787
2006 13,557 485 143 48
4L | l.International Road Federation(IRF) > World Road Statistics > 1999~2007 & 3& o
kiR | 2.% i 28 Ak FELHES
L | ARE EL0Y 1p st pAE E4Y 1p s HARRE B E127 R




1443 BFpE TS 2273 #ic
# B c# | 2R P& RO ZR | AR | ZSf | ek | R | AT | R =
1995 129.5 21.5 177.0 101.5 54.6 119.6 109.1 1.7 85.3 800.3 447.0 1.1
1996 137.9 22.0 182.1 105.3 55.4 121.4 110.6 1.7 96.2 836.2 452.6 1.1
1997 146.3 222 185.3 107.9 56.1 122.6 112.8 1.7 104.9 859.6 474.9 1.2
1998 150.1 23.6 187.4 110.0 57.9 123.6 116.2 1.8 105.4 854.9 484.2 13
1999 148.1 23.2 189.8 113.1 60.4 125.7 117.0 1.7 112.4 781.6 487.9 1.5
2000 154.8 24.4 199.3 116.5 61.9 126.2 1.9 122.2 837.7 480.5 1.7
2001 158.4 253 201.4 119.8 63.3 130.3 1.9 130.8 865.6 487.9
2002 163.7 25.1 203.0 123.0 64.3 132.1 2.0 141.5 913.1 488.9 1.8
2003 169.5 25.3 203.6 122.7 64.8 133.3 2.0 146.8 911.5 487.0 2.1
2004 176.6 259 205.4 126.7 65.5 134.2 2.0 146.9 934.4 495.4
2005 184.3 26.3 133.0 2.1 905.9 516.7 34
2006 186.5 22 966.2 522.3
e 1.International Road Federation(IRF) » World Road Statistics > 1999~2007 & 3x o
s 2. i WA A B g/ T 2
Kk
El
i | AARE E100 1P sty pAE B4 P A HARGEET X 2120 Kt
1.5 523 LRREE TS 28 2 fic
# B c# | 2R P& RO EW AR | B | ek | R | ATRE | R =
1995 235.4 0.4 413 2.4 4.2 11.0 20.7 0.0 229 201.2 27.0 0.9
1996 256.6 0.4 40.4 2.5 4.1 11.8 21.3 0.0 24.6 205.9 279 1.4
1997 277.8 0.4 394 2.6 42 12.3 21.4 0.0 25.7 207.5 28.8 1.8
1998 291.0 0.4 38.5 2.8 42 12.8 22.7 0.0 26.3 207.5 29.7 24
1999 302.8 0.4 37.7 3.1 13.8 24.0 0.0 27.7 209.0 30.7 2.9
2000 315.7 0.5 37.0 34 13.8 0.0 195.5 32.5 3.5
2001 3242 0.5 36.3 3.6 14.0 0.0 195.5 344
2002 331.2 0.5 35.8 3.9 14.7 0.0 17.2 197.0 37.3 53
2003 341.7 0.6 354 4.1 10.5 0.0 17.5 200.0 39.2 6.2
2004 353.5 0.6 4.9 10.5 0.0 17.4 201.5 40.9
2005 364.6 0.7 14.0 0.0 204.4 42.8 8.1
2006 374.6 0.1 210.3 44.6
e l.International Road Federation(IRF) » World Road Statistics > 1999~2007 & i< o
s 2. i WA A B g/ T2
Kk
2
M | AARE E107 1p szt pAE E40 1p st BRI T BF & 127 Kt o
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(2000) 1996) ® F AT
® EE T
® S I
ERE N g =
o =¥ B
[ Ted
[ ﬁ” Ay A B
538 R d EHH 1iEs &
Mohammadian Skt SR ¥ ’.hﬂ LA N LR
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(2003) 1998) ® 6w Fik LG TERNES
(mixed logit model) Ft 1 iE % < He(4)
L R 1)
R AT ()
EYSraE
& At-dE.- L
TR i o apFEmIf
. (competing risk. model) 3R F B A M
Yamamoto et (i; SN 7000 For Jo i P AT 5 ; & EJ; PSR ﬁg 5
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duration models) ° N de s 2
o
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ThER
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o ® 1 itAgUE
Tuan and o b—. "*.?E‘r-k#f’fﬂw\ o ranil
Shimizu ol 299 F* (binary logit mfl‘}fl) B AE R
(2005) (2003) SR A o v ER
(multinomial logit model) o Fmpb(E-
B PEFE)
o  Lughg itk
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o jriri
[ J i® —%" F#
B % AL B2 Bt
o & (hazard functions in the e a2
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i ;#%@ﬂbﬁi&vng@nwﬂ >
: LR R ‘i?‘}lml”\’}’?;ﬁ—} TR SR

e BMAAT S EEE T RERHE S35 S 0 2 33 0 De Jong et al(2004)
Bk 2 LAY ﬁfllé_“}i RER LR LG4 SR /’7\‘;7‘]‘*\' ‘m%ﬁfﬁfﬁﬁ»ﬂj’h-
(Aggregate Time Series Models) ~ 2. %8 £ i~ -5\ (Aggregate Cohort Models) ~ 3.5,
7 & 7 F-05% (Aggregate Car Market Models) ~ 4.£x % 7% fic$% > /2 (Heuristic
Simulation Methods) ~ 5.3 f& 1 487 & # 7 -3 (Static Disaggregate Car Ownership
Models) ~ 6.57 & 4 F 2 & * [ ot H0530 (dc-i 5 A1 5 & #5050 )(Indirect
Utility Car Ownership and Use Models (Joint Discrete -Continuous Models)) ~ 7.% &
48 & 8% #% $°3% (Static Disaggregate Car-type Choice Models) 8. BRI B 2
(Pseudo-panel Methods) ~ 9.1 & §&3| 5% 5 1% i e f5 77 & < % #5354 (Dynamic Car
Transaction Models with Vehicle Type Conditional on Transaction) » I 4 & v* fie & 47
e SRV 2 £ R o

;ﬁd ki vf&wgﬁﬁgp,:\ AT TR N B 3;@;}34,5 Rt -F:
w%ww@w ﬁ*@°<¢$ﬂﬁszméﬁﬁﬁﬁﬁijﬁﬁﬁ%—ﬁ%
PR AL AT 8B R Y RPAER) S M AR B AR - R o A s B
FIERESIHEH IR BRI R EEE R AP om0
$TH2 BRHEEE]EL  AERALIAELEBEE S E(Hr B BEFES
F)EERBFBEE I EEo IR REERESN S FRY R st-;“) » Bhat and
Pulugurta(1998):% s £ =X A & BiEH = N & (50 8 35 #V 2 350 Mp 7~
FOUOBF T AR (K E A (R93) C A (B (R91) kA
PP 23 G R SRR (R02)7 A SR~ A FER] - B 0
PLAUME IR BF ~ SUM e fF ¥ v 55 32 (7 ER] ) Hunt and Brownlee (2005)# i
1 e ATIE BEHC G £ FRLTE G L HARR > R T (R85 U N G
e R A EFREFEDZTFR R LA IN L ELE RN R R A
i A g B R iﬂtéi‘*’%ié FappEA AT R A Y o T I e
ﬁﬁﬁ?(Senbil etal. (2007))& > ﬁi 7% (Mannering ( 1983 ) ~ Golob et al.(1996) ~ F
M (Ro) kiR R T JIr R 7 ﬂ T a3 )’E’g?\"'ﬁf T hF e
TEH I AE T 2 gF G @ w5 &L R 48 (De Jong(1990)~ % H B % 4 (%93)) -

ﬁﬁ%Jﬁ%¥%Féﬂ’wﬂﬁﬁﬁéﬁﬂﬁéﬁ?fﬁﬁﬁﬁﬁﬁ
A TR RS AR F A RS DR R R A R
ﬁ%@%wwé% T ER R TR GG RRATE L TR R

FE A RE R E D o T e e B R g
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HATE # % £ #4058 (Mohammadian and Miller (2003) ~ Tuan and Shimizu(2005)

)RR R )E’c & % A ePF AR 5N 4o 2 & 37 (Gilbert (1992) ~ De Jong(1996) ~Hensher

(1998) * Yamamoto et al. (2004)%) » 118 & & 8 455 NEF AL A RP Y
B R 5 0t o R A Y R Rt - BRRR T A TR T o

doe R TR F e TR 4 bt’fe"**’ﬁﬂ’“’? G I )
MR G L TSR RRHE R YD M Rd AR
ﬁ‘%ﬁﬁiﬁﬁﬁﬁ*’ﬁﬁﬂpzﬁMmii“Q%WWh’ﬁwﬁﬁﬂ%
B2 AR R j%'iﬂwm*é%**’@ﬁ%ﬁﬁﬁafﬁﬁﬂﬁﬁﬁi*
WA gms Sy ik R2ELF 7 FRE (B0 F) 281 dinfy 28
T2ZFE P I FE oA HTR- L R R e a s T 2T
N B REE L R ,,1%,&?':}34 B2 T RLB T IE R
REMEFE o D3RG PHEFZNT 23 k- G2 F Bk
AR odopt s V- /%ﬁ;ﬂ?—*l%ii?«:.ﬁ\“é?#?Fﬁfvfi‘“wg\iﬁg%%""“%
PR F R ST e

FIP ARG OB LB SRR TR B s E R R e
ﬁﬁ@ﬁwg%wiif A S ES TR HER N ARG
Fatricdl ¥ 38 f s #fr* A2 B 0 TR RS - Ep 2
BRI G ﬁx%'“ SRR BRI/ T RN R E AN s TS
LV %7?’?;%%ﬁmn\%Eﬁjﬁﬁww;ﬁgﬁﬁﬁﬁéﬁﬂm
SHEFO A PI G 2 R VPRSI EAR RO ARSRNE B R RE
ARESRAAMBLE S AREF Y RAT BERERE I Y E Ao
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FZF YR

g PR YR TARE s T ARG ek ¥ L - B R S E R
Fon RPAETRS ESAET I A THEINT 2 B3R T 25
Flh ATy RO G ERE TR BHERRG R 6 BE 2 F e AT
X2 FERT RS TR RER BEL T A A Y A R ED
BiRdE G R ) oA AP 2 F AR o DRAFE T 2 Y R
WitdeT > H P 318 5 FET/AE R S EEE 328 5 BAEREN 33
§ A EFATH 348 58T A4 R .

954 F 45
R REE

FamE B H R » 2 B AR

(BT k48) fj‘ (fE 48 41 KD
964 =k
R MR

Bl 3.1 #5% 28 1 )
3.1 BFéri/d R &5 H BN

R drid /R £ F #0502 1236 5 8 Rt i 3 053¢ (switching model).b’E’
p A 3E 35 058 (self-selection model) » @ + 314 B3 B fm2 ik oz ag 1R
FRTE AR RER p A EFEHG 0 Lee(1983) T A% p A EBHH L o B E
PRARSTER S A DRT A IR ERAD MEREGY 3 m(censored)
N SUREIGE TR L e fER L

@

T B3 {E A A X AR
(G- 547)

pAEEEG R R R R 2 E R T2 ﬁj‘é’a‘%ﬁ’
T geki] Eﬁ*ﬂfi‘]’iﬂ‘n/ﬁ\ W T AET R ﬂifx‘i’* Bk it 2 A AT
#_> Flt B 43 # 7 4rDubin and McFadden(1984) ~ Train(1986) ~ De Jong(1990) -
Hensher et.al(1992)i2 & & stenp A EH 50 & %ﬁ d RS A 7 i‘ P H B

577
EEE R S LE o RS
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;um%aéﬂ@@ﬁgip*ﬁ%u¢§gz¥&<Wﬁ%é@¢ﬁ@%
M/ R EERAE o S S g -
LA w3k 250 8 2488 355 2 Bt S ;\E’ﬂ FAE 2 e A (AT
Bk 5 #& K O(Gumbel)A o) > #A BE T B G s 2 BRHERKR
F(d 328 k)
2.3 d ATk w2 B R S SN L = 232 (Roy’s identity)d H d1id 47
s o fRA oo F A a.ﬁx@iﬁﬁﬁm\ RN 335 A g2 ) e

BT SR T

* A7 7 ¥4+ Hensher et.al (1992)2.#7 7 » % B £ T A5 S
PR S URAPEN LR TRIE I Ce a5 R e A Sl NS R S % L 2 e
N2 g R R Sk AT

\7i:|:29kibki+ﬂi(y_7/i)+vii|eﬁipi (3-1)
k

e,
by E#FT |¢ﬁaﬁ¢ﬁa~¥k'ﬁ§w
O © FHF 4R 2 w2 % k AR
y © R AT
yi L REES SIS A
B ¥ iR Rk o hik
P T i el i @ HHE
LATENEN R &8 FNCRIECE SiE & Fiea =54 P

Z:zekibki-i_ﬂi(y_yi)'i_xi-i_vi (3-2)

FEET R FNG-D)ENG2)F i iR {T G 0 %% 4 Dubin and McFadden

(1984)4rMannering and Winston (1985)2_ 3K » #-3:8(3-2)7 X K 5+ & (7% 2 f¢
» R B RSALGBE L A Bl syt - SV S

= [Z o.b; + B7,C, + Br.Cy+ SF vtry}eﬁ‘pi +& (3-3)
k

7.:zekibki+ﬂi(y_7i)+70+z7/z(sz)+77 (3-4)

e,

C:ithy idpigmadby = 4

F: p;;ff EEBrES Aﬁwlgw\

S, AH WP R ¥ AP R

g ~m s HFLA
BRI et S ke (33) A o X 2 BRAFAA ()P & K AT d
BEREGREEG 20 RS o
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3.2 BREE

AT AN - LT P 2B BeE g TS g Bl ¥ 50
i L 24 % BT Rl B ST E S R AR L BHER
B BREE RS A e Sl h NE B FERE G e L FE
TEM Gt B AR REFERF L L TR AR Ene H I AETE
HPE O ERT KB Aokt ZFE S R Ao SN0

U, >U,, Vi,je A1 # ] (3-8)
P

U, : FE> 50900 3 B ig n s

Uj @ 58 5 o 8k f4 n2

A iEREF n T E R 2INFE S RS (12,.,])
—H R U, SRR f 2V HFEIRAV, ME T TR IR

PR e R o

Uip =V + & (3-9)
e,

Vit FE S R R n L g

Eo P HES R IR ABHRE N T R

e bt i RRI2Z Bk R R AN ERFE S R i3
R, =PU;,>U;) Vi feA,t#] (3-10)
=PV, +t&, >V, +¢&;,) Vi, je A, i# ]
=PV, -V, +&,>¢;,) Vi,je A, i # ]
Ao
Po i AKX A nERFE> Rz PF
TP RBFELAALFEL R THRENT P PICERI o o R E
#-5% (generalized extreme value )~ 4§ %+t $55¢ (probit model ) 3 % % £ 455¢ (logit
model) % o @ BHG -  FE > ZFHEPF - SV * L BN REHE
ﬁ:’,ﬂa%ww TBERFLALIREVEAR 22 FBREEA S X5
Wz ¥ % >24pF (Independent and Identical Distribution , L1.D) i # & 32 #H A4
#H o RA u:‘?? R F RV ERBTy FAEHPIL T FERES F
BAGE - B RS R T ARR Y R TR
:T'»ﬁ?»i s m BE RS BREALIE SIRA(LLD)Z b oA fe s HEH WS 5 45
BRI A A A H Bt N s R S FE S 2 R AV E PRI B
MR F RS SRR o A R R BN ARG
%a%*%ﬁ*avﬂ%§%$@{@¢%+w%’?9{’ﬁ%*%ﬁ*

(multinomial logit model) 2% & 3% % % 5% (nested logit model) » I #- % 5% 314
i 5o

I

/
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3.2.1 %58 B & EFH50

B R E PR S Bk kU, 2 3 T RS LT g, 5 b2 2 R
F(LLD)2 s A fie > BiBA Fenh 3 R R Sl A7 B35 F e

e n
R “Sen (3-11)
jeA,
ER

ﬂz\’é

J
-
(w,
&
1a

Py Bk N E R E

PRATEL B I AREIEN A FFE RN AR SRR
% ##:% (binary logit model) ; & Fi& * % 5 = fA & %

;' (multinomial logit model) » # # > #-5\ ¢ 2. ¥ fI7g s % SV, » —4 F B E S
%ﬂ:,‘i? :’vg :,‘i y P :‘;

Yo =% (3-12)
PO
B Fif 2 S £
Xm-*wﬂﬁl'%ﬁai
R s EEEOP G S EHE S B2 5 = 252 (Independent of
Irrelevant Alternative, LIA.) » T 7 ta R T8 = 227 2 jp> 1+ LL;}FI/‘L%F]%#&
BHE S A2 ERPI LS RETET R S Mo H e S Rk g
Bl R 2 SR BRI LR -
e'r
e,
AL .
Pkn g’ g’k

R EHFE ARG AL AR AP EREY PSRN RE g
* 7 'Tﬂ‘l“i ° 37 s FLLA.5% 8 > 15 § 7 7 McFadden

%\/
.
i{‘

(1978)—,T >k \5‘71 APk l‘Pg "-,-%— EN 3" <A ﬁo*‘#;}g,%.ﬂ', 2 E ) M I,?E-i P=3
Bt s s R %Tz‘-;\ stc CICE SIS R I

322 £ B E AN

SN REREN L RATE S ARG MO AR Y B

FARM T E S bbb - Kk ¢ o702 # % B (Inclusive Value )2 i
%‘Té**‘*”’“ﬁwﬂ"?%ﬁr& i o

AR RS REERES R BRSSP M BEE - EmG N &
PIEHE ZIEMBF 5P o 407 3897
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eVa e:umrm
R=R.xR, = Jﬁ<MﬂT (3-14)
r,=lnh> e (3-15)
i'eN,

X,

Pl i = F 00K m ¢ AE B iE g 5

P, @ & mAkiE plang s 3

Lotk mend FE Gl

[ Emee 3 B8k

RN BRI R B ARG i 2 & F iy A0
BOLLR e F e FE G, fRT 0P AT R @fw@wﬁ%:%é~f
Geliop, 83 1P 2760 22 2B X apk > TR LRSS ARG
BFREFHE AR

l.y,r w}
@

323 BN 2 KRz B T

B BN Sl B R0 S s ) T SRR ) T3
R ok P02 (Maximum Likelihood Method) » B @ &+ iz BB 5 @ * >
IE R FIAT B PROE AR BRI 3‘&«”? AT AR SRS
P RHEEF B BE Y B2 FHE ERHR R F R AR Aem RS o
T 7’“:]%'* A PR E RGN 2 280 R EEN 2T EY A S0
PSR T SR L te L = A0 2

\\N

LA Sk 20 4 B AN Y 1 F Sl e @ %
2t

L f AT R
AFHH o TR ARG RETETIESSO T

e
te

W

1S

et St Lt
%Ii L
()P i v+ 45 ¥4k ¥ (Likelinood-ratio Index)
ARG RFERHA S ERBF LR LN T L RIS ER
(goodness of fit)2 45 1% - &7 v fFHcst ¢ 2 2] L ik R« % 4o
Lo (3-16)
LL(0)
LL(S) @ S8 Ei 2 Slici e
LL(0) : % i 5 (Equal Share)#is* 2 i 3 ez ¥ #ciE

AR CATILERS S R LAV S LR L R A

dp AN 0B 1 2R g GRTIMETERFE L L4 f
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8 o T3} B Hik§ 5 (Market Share) - F 7 FE S R T m KA 7 @
FHE R ol 0 A Bl B SO0t ik pl BT OF B R
ﬁ FHCHPM N S BB DR ek o IK% McFadden(l973)/Eﬂ #Fj dr s pc2 3
02~04 2 FRI 2 TR\ B HIEF 2 fe it 4 A% B o B A4 50
pr=1-t) (3-17)
LL(C)

LL(C) & 53 Hrik§ FH5 2 peiy et dic i

(2)tx i vt 23t £ (Likelihood-ratio statistics)

Print seat B A fEHCE Y ehie T e TR Y T SR
oo PRIV TR ACT L

—2[LL(0) - LL(A)] (3-18)

PR ootk o Hpd B (N) ST R ES
Poirh bl Bl FEA< 0 BEAT AR k;@T iR R
REWET FHNL TTRZIESEEBER TS > 7’ o BlAEEEE
FERET R T 2 BB SR G TR R A R -

(3)irit t #& T (Asymptotic t test) :

PR e R0 & PR e B g Sl (TR T A T tie A & AL
E¥E - B SRR B e R e TR B e B AR 0 v fF A 4T
Pt R PRT LR 0 R IR R R > B 2 e

t = ,Hk_o
By A
SE(B) (3-19)
B P B APENRIEZ S KBRS
SE(A) ¢ Rlce BRL

i fF A

i jF 4 17 (Regression Analysis) &~ fEsz 2472 2 > 2 - 2585 L 2
FEz - o vl - e R R E(A L KB E 0 5 - R R E( T
REOGIER > T x F LRGSR TR R R R ALY o fFehd £ P oD
ARATER > DAy - AR L G - e p RRE - B F] R RO
AR R & R TR TR i 4 B AR PRl R
TR Bl £ R R R

AT ARV - FARASEIT B R R I S aam
Tt s B op REOOEIT 4P R * (TR ZALY)B o § A
Fenp it 3R - BEIREY - b REFOM G- AFETREF S A
AATRE o R B T2 2 (OLS) it iR fR Rl Tl 0 LB % S pFA

-
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A B RV B Wt
Lp Bl L O RFERE LR
2AEEREE LA
3FER BRI BT
480 NAPMIR %
SEARBENEAFR THEHK0 REHK: o’ 2 N0,0°) -

ikjkill '@ﬁr—r ;t Rl
Y =0, +BX + L. X+ AP X, + & (3-20)

EANBRATHNT AT S
[Y } Bo+ BXy + BoXg ++ BoXn &
Y,

By + By + BoXoy ++ BuXo, T &,

(3-21)
ﬂo + ﬁlxln +ﬂ2X2n Tt ﬂmxmn +é&,
MAEMEAL SN s - L f A e ﬁr,—?g,;ﬁ-]? 4, %
Y=X-f+¢ (3-22)
PO

Y5 FlgEke £
X:%p Rfce £
ﬂa,ﬁ?
g1 ¥ AR REL PR VEY Y EE(e)=0
-3 ;‘*;ﬁ'ﬁ*“’ Eﬁf‘ﬁfi‘Y: X-f+e2 %ﬁﬁﬁt'é‘% d— ARE R B TS gk kR F
W perlcle o o) T2 2P MEH N A GliclicE 0 M fE T BT D22
i xiﬁzﬂo,ﬂl,ﬁz---ﬂm el é’.—; * 2 {e(Sum of Squares Error, SSE) & #-
o AT 5h BTl
Min SSE=¢' -e=(Y =XB)" -(Y =X ) (3-23)
e,
el s e 2 WY EE o
Fo— AU GFRCA] ehdc ] T2 AR S et G

XTXB=X"Y (3-24)
Wb S PRMA T B GEBL BY S
f=XTX)"'xTyY (3-25)

B

XT4 X2 3% 450t o
(EEVELS ft]% GE SRR R ARB RS - B AL EE ¥ R (R-square)
LIPS @&ﬁﬂ%pﬁﬁﬂiﬁgggguo
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3.4 57 4 gaf;\

B ¥ % i #2(Markov Process) & S 1% i #2(stochastic process)ei— B 7k pF &
Folo T mapk T o J A A RFREZIFRFEE I Dy HF R
B Mo R EFHRAGREF ER PSP o HRICERERS T 0 F
~ i L % (outcome) B AT & £ = Sk (trial) 3 7 B IBPE 0 L b BB
#%(process of independent trial) » 4o = 38 VN E % o RiFEAARY L XFEFI 7 B2 o B
# & 1p ik 8¢ 1§ 42 (process of dependent) » 4% ¥ £ iEAE o

FORMERERES L BV AiEMEE o A YRR EREEL 5
¥ fcehdiciE o B ﬁ%—ﬁb“sitﬁﬁéﬁf" NN ¥ Ao @ §7 ALV L5 -
Fe 2 B P8 548 0 »13) - I# 5 ¥ 4 4&(first-order Markov process) i a“ﬁ E e R
R H - ﬁp(t-l)‘-ﬂé%;x%f?é% MR t-1X R l‘xa“flt’%’i‘i—‘ﬁﬁ B m -8
¥ % 48 (second-order Markov process)Z 4% 5 # AZ ik dp ¥ (=X F R H & X A =
(tlit24hﬁ$\wé“’ﬁ*awzf*é$MEW%%i.ﬂww I BFF8 ¥
L gL H TR e B o - R Y IEE G U E T R phaig
W AP A FRAER P TR # cllag i B

57 % AR ) R x ﬁé@#h@me FRRERA > AN R
iz, VAT PE R B v 2 44 (discrete time-Markoy Chains ) | 2 PFRF i 2. T i
R B ¥ 4 44 (continuous timde Markov Chains') (& 5 ¥ % 15422 A & T_ &K 4o

MEWERY ={YteR | BiE- BERBLEY L e B Y 2 FEE T

F =

*n

P, = iVu<t}=P{, = jV} (3-26)

t+s
EUER

JEE " ERREZFEE -s20-
hodk otts R EEPRF T AR t 2 kGG Mo RIELEFETELET A
i 4% (time-homogenous Markov process) » B} ;87 i&— # £ 5

P{Yt+s = j|Yt = i}: PG, J) (3-27)

E

% t— P, j) RIFE 5 ## 3 fic(transition function) > ¥ i,jeE » # & & 7 5
i
1.PG,j)>0
2.3 R(i,k)=1-

keE

32 Pt(lak)Ps(k’ J)_ t+s(| J)

keE
AR WGBTSV A BAR(AAFE Y BRE - 2R - ) A
AMELT «Lﬁxﬁr—r :
& ik (state)
T T g L2 SR o F EBRR 2R EITTRDENTR
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0 LR K R S R 8 4
) d FEF Rk

2.7 i % I (state probability)

H- BRGET AR DRTLI T AR A TREES, 7(n) i 5
- BT 0k KB n A BES > AR EAS R I g o
“%@#&5‘@1-"@7"#"&3

OPRAGES

keE

@)z (n+1)=Y m(MP;,n=0,12...,N

keE
3.4 3 % 5 (transition probability)
EPp BT A EARY RS R A IE RS RE T @R FRE ISR
R j e s T o - fE s FHLR A& T ij:P{Yt+1:||Yt:J} °

4 3 ¥ % & 58 *L (transition probability matrix)
r’fé#%mﬁi&ﬁ'#kiﬁ#k -, N BE P AT AAd EETRER
IV - R T e HA N e

P Py Py
P, P P

p=| 2 Z o (3-28)
Pnl Pn2 Pnn

Jot SRS L P F S 2 S R S R e g0 A AR
F-FEd BEx e EirEa c HAF 2L 22 A1 AL 1o

5.7 K (policy)

BF A4ARN 2 4 & P nilhdk K o SRR RS Ak L PF o UL
ﬁ&@ﬂ#ﬁ*&l¢¢’vf%&—ﬁ@i@iﬁﬁﬁ?ﬁﬁw“%’*”%
GBERAEHIERFL RARFRRMF AN BRRERT 2 LPFR RN
Bay &7 S B ST AN e R o bl B - RS RS 24mT 2T

SRETR R A L 3T (M) 242 (BRI RAE IR
BorATE )0 0 E LA B (F MR RA) R B -
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GERE UrBATHRELAETIREALTAH
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REEMEAE SN URP  NEEFFETRETREL%Y - Fla 2§18
AAZATA S TBARTEFPIT D E - WAGLE)E ARP AT HTRL
ARONERFINEIR S ZAF S HF IS E2F)SERP A N AT
P AR 2B AEA P IAUSE) S HE IR AT RES - A
WAL 4T 2 FEIE o

1R EEFEPE

AL R RS TP IR AR L R oy AR
ARt gXIPE P REALFERAZFLOPT TN AFREL LA RFE
BB R LS R A IREFFITHD 2 RS R TARERS BHEEN
EAR TR AFTRER P FALRB R AMA s SR IFOAMTR A
ERHRAZAARFTARDGRASTHR M ERLE 2L R A BIR LN T
EUE R AR LA AZITE R LS N F Ao T o T
BN F M AT

- 30A L RS AATH

FEP - s LR AR A R TR AR AR T R Y H%é%w@
‘w§% iﬁ%&ﬁn@wﬁ%w&w 2o B K R IE g a,j$
ﬂF\"”T% ERG N LR SRR LR AT ngaﬁa!;b
o KR kRS %*?f¢%mWW¢nﬁéﬁ§’u&£;y 1 4
FHEF - HHFEEFAANTEALZNALE A fl‘épxéw_&%_;f
Mol s R A A v iy R LA T i ROAE 18 2 A Bl R 65 ot
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BAR 5 PR $N R A D Rt v g (R—H%"ﬁ&ﬁ& 2, it tdgs f o
CRAREHFFRIBRIP RO RET RV AESE R DRk 0 A
¥ g @ fwehig * £ g o
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AARERALEM GG oPN LT E NAT Mr"h]’é’#i‘éf%’-‘ﬁﬁﬁﬁﬂf%’*
Somd AR FenELL ] z%Jﬂéﬁiﬂ&a«’ﬁwﬁm%
’Eﬁvﬁ’]‘ v N P i F K f VR T REED A R o HINR S @ R i AR
& FI(E)U B FR o BARERS T L0 B R TEIER ! 51(F)
2 P %”erﬂ"fﬁﬁ“‘t; PEPTASRE R F IR AR o

é"iﬁil%’* AREMG G 22 PGSR, B AT 2R N LD
fRARE P RS R kR m,g,)};:;wflﬁx'&’m RERS LR B g
E’i‘]’w’f’@'w 'fﬁg’:_»l_ﬂa_l_ '?*%F-é;‘ v FooT T ?’}’:E_F‘ ’#Eéf,’ F:_;‘l»\-\ mﬁﬁjﬁ ﬁ-#"f’_,’gw
PR HER

AP ARG AR GO RF OV Bl BRORER Y X R TN
WA TR BB R L In(Re N KR Gl BELE > BEAR
Rk FFH T ETIREE RS RR S AEF I R Y F RIBEE M I
A E R Rl o

53587 2488555447

AR TR P TR R L B R E RSP
BV Al BT L E Rl TR RRS B F L 23 AnE Sl R
A BT RIFRIARAT P A HESIERR T IR B ET 4
BB BT A AR AT 2 & S R e

531/1‘—61%‘1 %éﬁé’}:ﬂ—\"&\*f"

EALH BT ARG A R AT By B BB R A AP Y
B W T - A AT o M2 o AN (S AT S T R E B A
TE BBk EA B s 96 F RS G - ded 2 8 F(55.05%) ~ M2 i 96
EREHFF R 2 5(33.97%) 3 F 96 £ RS HFG Z dmd 2 15 5(10.98%) >
N LN

x=[z #, x]=[0.5505 03397 0.1098] (5-1)

AT BT A Ao B % LA R RIS A LR T L5 &
B BF 4% 5 Bl {48 5 (r"’ﬁﬁ%%ﬂﬁ‘?—f‘* mtﬁ‘) I3 - T b oM LI P
AR s R NLC2E S B F B HSGN TR N T 2 475 ficz & R E#
FrdSourm) kil g 57 2 AEH P FELF @A TR B L P (4o
N5 )L F L - S R AEF RN A S R A2 (5 B LA kA
TRHABFE RN LR LA E Y 2 %1(0,1) 2 21,1 = %9(1,1,
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SRBIEVARTER - IS LR £ S R
(1L,L1) 5 = %52,2)2 % %102,2,2 % 253096 & 722 % = 1f
S AWK L HEIE KT 5(2,2) 5 > %83B3)e 3 %1133, %) B 96#
FEFG o IED L et D P AP L H AT R LEGI)  HAREE R
RALBERFFESRATR > DRFILLE LI PG ¢ BII A Ao A 517557

R R, R
P= le P22 P23 (5-2)
Py P, PR

2 3

TP RpESSFEL & 2 P +P,+P, =1 P, +P,+P;=1"
Py +Py+Py=1a P Wit & R GaEH058 455 14p2 7 96# 3§ 1ipd 2 5
LA lEE WSS S P, TR A RS A9SEE G LiRd A 96& T 1
fd 2 R RN RE L ES e B P, TR A RS A95EF T 24pd
AO6E G I4md 2 W bR 2md 2 BAE TS B T X8 T
PRSI 4oL 517977 » B FE Lo 5-3)rr ¢

£ 51758 B R ARG, £ 0T P WA 48 %

% # K s | wHELpS
R (0,D+H(1 A+, 1, % % )+1'53.39% 88.22%
R, (1,2) 7.13% 11.78%
P, (2, 1.66% 5.55%
P (2,2)+ (2,2,2 %)-+125.96% 86.90%
Py (2,3) 2.26% 7.55%
P, (3,2) 0.88% 9.15%
Py (3.3)+(33,2 %) 8.73% 90.85%

P, P, PO (08822 0.1178 0

PY=pP," P, P, |=]|0.0555 0.8690 0.0755 (5-3)
R" R, R 0  0.0915 0.9085

MERYE T - ER LG RN ER P FIoN 54T T F T - B R
TG - ARE GG 5045% ~ #F G AR 0t b5 37.01%  #F G = dpd gt
B 5 12.54% o

Q) Q) Q)
R R, R
O _ 1) 1) 1)
7P _[7[1 T 72'3] P Py, Py (5-4)
(1) ()] Q]
P By PRy

104



0.8822 0.1178 0
=[0.5505 0.3397 0.1098] 0.0555 0.8690 0.0755 :[0.5045 0.3701 0.1254]
0 0.0915 0.9085

3#

PRESPFELLER VLA PP KRR EARL  ELP T BB R
R THF AL RLGESS ) FR R EESPIELL T F
E‘J?f; CREE(F onE )RS B RldE G (0 5-6 ) B Y RE G - i
BB 5 20.52% 5 B gRE 0t b G 43.56% ~ 5 ,—_iﬁaﬁ gt 5] 5 35.92% >
Tk ER RS BARSE G 2 d el R RS A ek S8 T 0 £V 4

518 B4 afE e ki & > RT 8 ok £ 38.13% o

a
\-‘-}\

Q

R P, BR,™) (02052 04356 0.3592
PO =|R,™ P, P,"[=]02052 04356 0.3592 (5-5)
P,™ P, P, 102052 04356 0.3592

(n (M (m
P Ry Ry
P :[7[1 42 ”3] P, P, g (5-6)
() (n) (M)
Py P Py

0:2052 1 0:4356 . 0.3592

=[0.5505 0.3397 0.1098] 0.2052"70.4356 " 0.3592 :[0.2052 0.4356 0.3592]
0.2052'7,0:4356 :°0.3592

Z5.18F G v B B r}tﬁa e A keI E 48 5 4

A ¥l&E | %2& | %3& | %42 | %5 %6F | H7# | %8E | %9% | $10& | ¥n=&
#3
- 4 55.05% | 50.45% | 46.56% | 43.25% | 40.43% | 38.00% | 35.91% | 34.09% | 32.52% | 31.14% | 29.94% | 20.52%
#7
. . 33.97% | 37.01% | 39.25% | 40.89% | 42.08% | 42.93% | 43.53% | 43.94% | 44.21% | 44.38% | 44.48% | 43.56%
#7
. . 10.98% | 12.54% | 14.19% | 15.85% | 17.49% | 19.07% | 20.56% | 21.97% | 23.27% | 24.48% | 25.59% | 35.92%
B fR i 5380 5592 5783 5955 6109 6247 6371 6482 6581 6670 6750 7431
A
£ b - 3.95% | 7.50% | 10.69% | 13.55% | 16.11% | 18.41% | 20.48% | 22.33% | 23.98% | 25.47% | 38.13%
£l
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53243 57 4 4aHS A

{52 57 AR AT R0 TR RS 8 BT KBS T

P BT iR 2 5 AR A T T e (5-7) 4
PP TR B PO S KT B W5 96 %

2 (21.63%) T2 % 96 & G Z 482 2 5 (37.73%) W L 96 &
PG ZRD 2 B 5 (23.79%) T L 96 & Rt G w4 2 5 (16.85%) 8 @,

x=[m = = m,]=[0.2163 03773 02379 0.1685] (5-7)

A 5V A4AE S FEL NI RELPTF 4T 5 A AR N 3
B PBEEPR G- 3 BT B W 4 AR e A o 3k L 4x4
2P (AN (5-8)Tr ) B RS R RN A R LT B 5 S %
1(0,1)~ * % 2(1,1)& = % 12(1,1,< %)i—ﬂf{jﬁ»“ 96 £ 7 G - w2 E /0 K
Bt = 2 RS ST R A (LD EE 5R2,2)8 2 % 13(2,2,% %)i”lf’y_—,"‘
96 # R F#FF - fmd 2 EHE r{wb‘”%#h & ERIE > K TE(2,2)5 7
8(3,3)¢7 > % 14(3,3,% %)bﬁgﬂs«%ﬁg@ﬁ# 8 \Qj&,g#&lb"%%ﬁﬁ
FEHEEIL > X EE(GB,3) PR INE@AHEEE N154,4,% 5) B 06 & 72
For s 2 E R Fx:izu—vv%ﬁ\mpm@ B YCE ORI R 5 0
EBRFFES IR XREINE LIPS p] R Aok 519 o

N
w
~

LS}
[9%)
pN

(5-8)

.0 JU U T
S0 0 S0 O
S0 ;O 0 U
;0 0 0T

[SS]
@
N

RpEppIeLs €& B +R,+R,+P, =1 B, +P,+P,+P, =1~
Pu+Py+Py+Py =1 Py 4Py +Py+Py =14 B T it & 2955455 lip2
5965 354 1t 2 o A 199 2 BB E | BT & F 495
EHG RS A 06E T Lpd 2 B (A gE T Lpd 2 MR P, X
FOR ROSEF G 2R A 068 B 1R d 2 4B A 2pd 2 BB S
B P T R-AE P ES I A oA 510557 > EH K B 4oV (5-9)
o
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K2 B PSS

2519488 57 % pafrs 2 2
T % R
P, [ (ODH1,DH1,1,2 %) | 21.19% 71.30%
P, (1,2) 8.53% 28.70%
P, 2,1) 0.45% 1.25%
Py (22)+(2,2,2 %) 28.27% 79.30%
P (2,3) 6.93% 19.45%
P, (3,2) 0.94% 4.52%
Py (33)+ (33,2 %) 15.91% 76.87%
P, (3.4) 3.85% 18.61%
P, (4,3) 0.94% 6.77%
Pu (4,4) +H(4,4,2 %) 12.99% 93.23%
R BY B PR (0:7180,02870 0 0

0.0425. -0.7930 0.1945 0
0.0452 0.7687 0.1861
0.0677 0.9323

@ @ @ @
po — P21 P22 P23 P24 Al
O O O @)
A !

O] O M @)
I:)41 P42 P43 P44 0 O

(5-9)

mERFET - ERLEG HOEFPE T Ao S5-10077 0 TE BT - ER
PG AR BIS15.90% ~ £ A gRE a0t B 5 37.21% ~ £ 2 4R 2 vt
B %26.76% - j}:*}; 7 iﬁif’ gL B %20.13% -

R R R RY
PZl(l) P22(1) P23(1) I324(1)
PO R R RS
I:)4](1) P42(1) P43(1) I344(1)

(5-10)

0.7130 0.2870 0 0
0.0125 0.7930 0.1945 0
0 0.0452 0.7687 0.1861
0 0 0.0677 0.9323

:[0.2163 0.3773 0.2379 0.1685]

=[0.1590 0.3721 0.2676 0.2013]
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PEMSBIELTEA VLA PP KRS ELLE O EBELPN TG BE A RE
ERRETE AL REGE ST BRI TR EREBPBFELE ¥
ARG (P n )R B gl G 5-12 97 ) 0 B P RO - e
LBl S 0.25% 3 A RS gt 5 5.83% 45 F = dmd ot 6] 5 25.05% ~ 4% 3
TR E )G 68.88% 0 TR ER RS B IRIF G )8 D fmlc £ R £
dode 5209w o 3w d A 520 e AR UK R E 2 R R Hok-A R K 53.72%-

# 1)

P™ P™ PM™ P,M™) (00025 0.0582 02505 0.6888
oo _| P Pu™ P™ R™ | 00025 00582 0.2505 0.6888 (5-11)
IR™ P,™ P™ P,™| [0.0025 0.0582 02505 0.6888
P," P," P,™ P, ™) (00025 0.0582 02505 0.6888
R R R R
pm pmM pm p®m
7Z.P(n) — [72_1 r, 7w 72.4] Zl(n) 22(n) 23(n) 24(n) (5_12)
P P RTR,
P4](”) P42(n) P43(n) P44(n)
0:0025 -0.0582 0.2505 0.6888
0.0025/50.0582 0.2505 0.6888
=[0.2163 0.3773 0.2379. 0:1685]
0:0025 0.0582 0.2505 0.6888
0:0025 0.0582 0.2505 0.6888
=[0.0025 0.0582 0.2505 0.6888]
30520 R G 4R B dmlonn R kI H S 4
p ¥lE | 2% | %3& | %4 | %5 | %6& [ %7F | %8& | %9# [ %10& | $n=
#7
iﬁi; 21.63% | 15.90% | 11.80% | 8.85% | 6.72% | 5.17% | 4.02% | 3.17% | 2.54% | 2.06% 1.69% 0.25%
#1
ot 37.73% | 37.21% | 35.28% | 32.68% | 29.85% | 27.05% | 24.40% | 21.98% | 19.81% | 17.89% | 16.20% | 5.83%
#1
- g 23.79% | 26.76% | 29.17% | 30.89% | 31.97% [ 32.51% | 32.64% | 32.47% | 32.10% | 31.61% | 31.05% | 25.05%
#7
oy 16.85% | 20.13% | 23.75% | 27.57% | 31.46% | 35.28% | 38.94% | 42.38% | 45.55% | 48.45% | 51.05% | 68.88%
P hiL
2 gl | 5981 6369 6717 7029 7308 7555 7773 7964 8132 8279 8406 9194
1 | 6.48% | 12.31% | 17.53% | 22.18% | 26.31% | 29.96% | 33.16% | 35.97% | 38.42% | 40.54% | 53.72%
£ LB
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A4

v
-—
% ’ N

% 2’\13;: p e ’%‘3@" 'H}i[';;‘ll‘;/%{'f‘l’ T A k’?vﬁﬁ?i?iﬂ‘hiq

T RHAUTPIEG AR S

PRSI

PR EE AE RS BRI BT G SRS T
BERBRIRIFFHRY L8 20 BARLE k- FRAGE L 58
M2 FARR AR o AERJ|* Fg o2 N2 RFAHBBI T 2 5N A

HOEM AT TR 2R R L FREA LT - R AL EEN

A B ERHT 2 PEA ) S0 T LRIP o k-5 g 723

B R

SE T BT G RS S R BT @ S L el 8 A i e

T

6.1 > & 5rT A3

AEE- R R2IRET BT R A S R IR P RIRT DR BT AR

EFHHEEAT R REEL  AFIF AL ARR AL L ZF 0 &HTKE

oG EEE R G EEAFES A RS

2

i AT BRI BA

[=dmt

B2RA S R E ET ARE AT S S R A %

b L RERED d

£ 24 2Ll

~ WU g

0.1 E R AR T

FARLI 2 hod 6.1 9

L

v AT RR A RE ERA | FREEFETL | BTG YR
T (* /km?) (m/ kmD) ol 8/ kmt) | feerid (/=) | 6 ML)
R 1835.31 437.59 1019.99 930130 8.03
g 214.79 61.53 128.42 767861 29.01
FeF R 1565.3 501.74 789.43 981273 12.63
374 24 341.62 118.02 168.96 957811 20.27
W g R 307.63 103.41 177.22 849510 27.43
£ ¢ B 752.36 255.85 452.49 810914 22.94
351 B 1223.98 392.72 788.05 815377 15.43
% 4R 130.33 44.83 79.01 815573 30.42
2 HRk 564.36 175.95 354.74 764109 28.55
&5 291.24 89.84 180.49 697288 34.2
4 % B 548.95 173.35 369.93 747222 33.97
B R 445.98 131.74 336.87 686038 35.31
B B 321.93 90.5 235.8 747713 29.78
R 67.12 18.61 47 .44 624932 41.94

109




% 6.1 & Bh dpif st TH(H)
=Rk 74.6 22.9 49.14 726258 38.39
B Rk 723.49 162.29 487.92 705881 23.21
AL 2942.42 673.8 1352.71 782453 15.73
2THH 3792.23 1232.27 2262.8 1171277 12.58
A 6390.63 2173.23 3552.95 969246 18.9
£ &7 4537.46 1384.39 3116.65 800693 34.82
e 4327.11 1260.9 3058.7 851949 17.32
e At 9684.49 2692.26 3848.97 1262406 7.53
W 9861.84 2814.25 7554.14 970062 11.65
Bt - HEELTTEZFTHEORBEIAIRHRT FELIUT R A - BK
fr;‘f;»iiﬁ o TEERT G oM ISP AR IF I RRKRAL LG
ég%z-ﬁ \.:- /_El'.;i\zléfiﬂ ‘% ]f]%z“; %z\;rﬂfﬁ;;z\;frﬁ—;; ‘ﬁ'j’bgjﬁ\ ‘~,g’,
FRZRRTLL BB I I I TER S SAB VAR e
PR ZHE S ERRCERT SR B AL EPE R

AFERES A - By EF LR TS RN

A

‘*L,%*’If'lﬁi-ﬁ‘ﬁgg R (SR R ATE G

AL Kg Fe R i :E 5@1]5%\ B
ZEWD A L4k 6.2

BT
% 62 SR IEETE 5 S b

W 2 5 BT

18 . L

B e R S T - - SR L -

" g

P

%

N AIED SRR 3P FTAT S BB L

ik

- | ERR TTER S SRR w AR s B 2B B AR

B EET Lk BAR S ALR - BPR

- 3 :I_‘ J _‘J—-‘\
6.2 % 3F AT E £ S

AR H o bk 2 R m’ﬁﬁi”'%’ﬁ BosV PR B U AR A
SRS TR G R L I %’/%. SRBGE S AR EHREBE ALY
éfﬁ AR RN ERT O E AR EE FEA AL B2 RELN

& L WA S A S ‘\’%*‘%-,%#fi%ﬁxfii%ﬁxﬁa\; % ki

ff‘évi*i'lnﬁ“"#*" i A
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6.2.1 %3 3% & #§ S

FIr 512872 2 cANLC2iT 2 K8 R T 850 5 Ad# 0 270403 5% IE

B AR SRR RS S R RO R IR RRY
& /,' ;—L_acl—}:i?p F'&—Lr‘%&*ﬁ L“L%‘)"Jz\'flf'z\63‘ 7\64'“']"]’ , ,;x&‘é’%%g
FE oA & Ao 6.557T o MTT,T}ﬁ SRR E - WP

%63 L% E n.f’#?’}é IR B
Ak

B ERE 348 & -
Rl L o3t & t @ [ tiE A=A t i@
=% 10,14 W (A ) -- - - -- -- -
= % 2(LD)#F 2 # 3.202 3916 3.202 3.916 3.202 3.916
= % 3(1,2)%F T # -2.184 -2.966 -2.184 -2.966 -2.184 -2.966
&4, F TN I -1.342 -2.676 -1.342 -2.676 -1.342 -2.676
% 522)%F TN # 3.078 2.432 3.078 2432 3.078 2432
> % 6(2,3)%F TN #e -3.119 -5.838 -3.119 -5.838 -3.119 -5.838
= % 7(3,2)%F TN #e -2.463 -3.024 -2.463 -3.024 -2.463 -3.024
= % 8(3,3)#F W #e 0.307 0.185 0.307 0.185 0.307 0.185
%R O(L1L 2 B ) U K 0.922 1.123 0.922 1.123 0.922 1.123
< % 102,2,2 2)EF Tt i 1.396 1.101 1.396 1.101 1.396 1.101
% 1133, b ) FE¥ ik -1.303 -0.782 -1.303 -0.782 -1.303 -0.782
THRRFETREK
- sz & AT
+ % 5(2,2) -4.618 -2.061%* | -3.405 -1.508 -3.594 -1.551
+ % §(3,3) -5.243 -2.505%* | -2.558 -0.729 -3.580 -0.975
< % 10(2,2,% %) -4.618 22.061%* | -3.405 -1.508 -3.594 -1.551
> % 1133,2 %) -5.243 -2.505%* | -2.558 -0.729 -3.580 -0.975
FAVEG R
+ % 5(2,2) 0.041 1.814* 0.015 1.480 0.013 1.672*
+ ;’ﬁ 6(2,3) 0.078 1.655%* 0.025 1.006 0.003 1.198
102,2,% %) 0.041 1.814* 0.015 1.480 0.013 1.672*
EA3q 4 w;zgig]mé ~>8
+ % 8(3,3) -0.004 -2.094%**% | .0.051 -1.506 -0.017 -1.126
% 11(3,3,2 %) -0.004 -2.094%**% | .0.051 -1.506 -0.017 -1.126
1T A T HK
+ % 3(1,2) 0.168 1.179 0.305 1.834* 0.108 1.099
6(2,3) 0.333 1.534 0.503 2.076 ** | 0.338 2.685%

111




363 LFBBTIF AR BEGD)
T8 ER 1 LT L
R Bt E t g B3 E tiE B3t B tiE
PR I8 A Tk
= % 5(2,2) 0.145 1.763* 0223 | 2.800%%* | 0201 | 3.988%*
+ % 8(3,3) 0.086 2.525%% 0378 | 3.511%% | 0412 | 5.951%%*
5% 102.2,2 3) 0.145 1.763* 0223 | 2.800%** | 0201 | 3.988%*
*E 11332 %) 0.086 2.525%% 0378 | 3.511%% | 0412 | 5.951%%*
(EE SR RS
+ % 502,2) 20451 | -3.850%%% | 0394 |-3.762%%* | -0.203 | -3.133%%*
+ % 8(3,3) 20.650 | -3.085%% | 0324 |-2439%% | -0.156 |-1.724*
* % 102.2,% %) 20451 | -3.850%%% | 0394 |-3.762%%* | -0.203 | -3.133%%*
=% 1133,2 %) -0.650 | -3.085%% | 0324 | -2439%% | -0.156 |-1.724*
B R Rk
+ % 3(1,2) 0.328 2.451%% 0388 | 2.923% | 0371 | 3.099%*
+ % 502,2) 0.617 6.006%** | 0606 | 6.160%**| 0425 | 7.163%**
+ % 6(2,3) 0.387 1.961%* 0455 | 2.006%* | 0.649 | 4.992%*
+ % 8(3,3) 1397 7812%4%, | 71201 | 9.451%%* | 0992 | 11.836%**
+ % 102,2,% 4) 0.617 6.006%* |+ 0:606 | 6.160%+* | 0425 | 7.163%*
+ % 1133,2 %) 1397 7812%%% | 1201 | 9.151%%* | 0992 |11.836+*
S
ER V2 Res- -0.166 | 1E1930% | 0219 | -1.709% | -0078 | -1.778*
(M BB ARt 2 3 )/ R 98 3688 | -1.708% | -8.680 | -2.056%* | -10.231 | -3.272%%+
e VA X 2853 | -2.086* | -1.063 | -0.820 | -0319 | -0.438
EE SEARESE SN
PR 0.618 (t=2.247%*)
LL(0) -9521.599
LL(B) -5673.396
P’ 0.404
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64 BB HG S L L BER LS
- g

- 1&g Vs AEFE Vs | TEIE Vs
Mﬁ\ SR g - AR TS
R H t & t i@ t &
SR TRE

I Nz B&ATIY
= % 5(2.2) -0.381 -0.318 0.058
= % §(3,3) -0.657 -0.393 0.201
> % 102,2,% %) -0.381 -0.318 0.058
> & 1133,2 %) -0.657 -0.393 0.201

AATE G ERG
= % 5(2.2) 1.050 1.171 0.157
= % 6(2,3) 0.995 1.589 0.881
> % 1002,2,% %) 1.050 1.171 0.157

E/\fr}a—k“?»\ﬁﬂiﬂiﬁﬁ; 2

= % §(3,3) 1.386 0.854 -0.917
* % 113.3,% %) 1.386 0.854 -0.917

R 1 iFA T K
= % 3(1,2) -0.626 0.347 1.020
> % 6(2,3) -0.523 -0.020 0.604

P Ah 18 K A v ik
% 5(2,2) -0.681 -0.581 0.233
= % 8(3,3) -2.586%* -4.225%% -0.266
* % 102,2,% %) -0.681 -0.581 0.233
> 1133,2 %) -2.586%* -4.225%% -0.266
[N IR N 'S
= % 5(2.2) -0.363 -1.853* -1.551
= % §(3,3) -1.309 -2.154%* -1.045
% 102,2,2 %) -0.363 -1.853* -1.551
% 1133, %) -1.307 -2.154%* -1.043
B R

= % 3(1,2) -0.318 -0.239 0.095
< % 5(2.2) 0.077 1.668* 1.576
+ % 6(2,3) -0.226 -1.109 -0.742
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