MR IR B O~ R R B 2
B3 ﬁxlﬁ N LES
Applying Game Theory on:Constructional and
Operational Strategies of Cableways in

Recreation Areas

I ERE T BT R
Bty S
i ;E 4 ﬁ‘—i’}:ﬁ



R R AR FOR A - SRR D K B W0
FLIETH ke R #L

WG L

B2 i~ FREF ] g TR LT

# &

ﬁﬁ%ﬂ@ﬁ&%&ﬁ%é%%ﬁﬁiﬁiﬁ%ﬁﬁﬁﬁﬁo%%ﬁﬁﬁﬁ
=~ 3o LRLIHBRASEE p ARB REE AP o P UERF
B ?iﬁﬁﬁ i B :~°%ﬁ3~ﬂﬁﬁa%é*ﬁP RSO £RF
RBEd - T2 BLAIE L o sl i 5 AR L BT Rk 2 {18 - s
IEHEGU R NFT SN E EERET ) » SREERER L
ﬁ’Hﬁ%éﬁﬁ%ﬁ%@éﬁ§?ﬁﬁﬁﬁﬂiﬁﬁv%ﬁﬁﬁ%%&@%B
ﬁﬁﬁwfﬁﬁ’ﬁﬁﬁ*ﬁl,5£ﬂﬁﬂa@+’&@ﬂymwwd%%%ﬁﬁw

At o ATy FF R 22 (game theory) = 2 H o 2 H = FE B s £
H R 3 b2 F bt s Hotelling #iEst 17 5538 § 8 B E @ 2 A

@ r0ig e §F g2 (backward induction) %2+ % & = ¥ Nash 3247(SPNE) - 7§
TN E = S E TR 5 i N ﬂ Ty SRR SR

FLEERHARZP T AL URP I 2z 8P BFE LR KRB
ETF RN UERARA RN R R I R RAIM L AR S BEFR &
Frofhfircf M2 ok h? R FIPFRRF T o e EXBERT
e F 2 FA29TF RLIBBCE §F 0 FOIbal § 4 RS2 2= v Ty
BE R BRI GEBAEE o 0 FORAT K2 RBRE o D
B R o RIS S R R I AR SR R e K B}

* o

(”

V!L
o

MatF @ F @ ~ Hotelling #°5¢ ~ 52



Applying Game Theory on Constructional and Operational Strategies of
Cableways in Recreation Areas

Student : Chain-Yu Yeh Advisor :  Prof. Cheng-Min Feng
Prof. Cheng-Hsien Hsieh

Institute of Traffic and Transportation
National Chiao Tung University

Abstract

Government has paid much attention to the effects of cableways on local tourism
development. Many countries have tended to promote cableways instead of criticized
roadway to protect nature environment and. facilitate tourism development
simultaneously. Cableways not only achieve basic-transportation needs but also serve
as a tourism activity. Local governments 'thus utilize cableways for encouraging
tourism industry. Beside the mount of investment in the cableway project, some
economic incentives have been employed to change modal choice behaviors of
travelers. The conflict targets of public” sectors and. private operators bring the
trade-off between the tourism quality and monetary profit. The game exists in the
strategies of players to satisfy.the maximized utilities under constraints.

Accordingly, a three-stage. game model is- constructed to determine the
interactive strategies between players.-Moreover, the modal choice behaviors of
travelers are explored based on the Hotelling model and the backward induction is
used to solve the sub-game perfect Nash equilibrium (SPNE). The Maokong Gondola
and Sun Moon Lake Ropeway in Taiwanare utilized as the empirical study to provide
feasibility of proposd model. The analytical results reveal that government would be
willing to invest cableways in tourism areas with lower environmental benefits,
whereas subsidize cableway trips for attracting tourism needs in the areas with higher
environmental benefits. Furthermore, the external costs, i.e. negative impact on
environment, of private vehicle users should be internalized via imposing taxation.

Keywords: Game Theory ~ Hotelling Model ~ Cableways
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(S ¥ s
7 & 2 2R P FREV R oA MR AR hRE TR~ Dk e
nL aa%ﬁz»f
RERLCALFE - H-AB 1 ALY Z 2R
Wo MRERL G ABT N R REF S o
AL R SR EOREF 2L T ARG o
s SFREFY A LR ERUREDEEEE -
¥ %%ﬁg%%éiﬁwhﬁmﬂﬂmﬂmo
i e R R
Outcomes = action + payoff
ESF o I AKARLIEZT  p e RIFAE 4R f:?}%
FepTHAE FFF @iy T  TEREL (e
FoR SRR LYE NG E B RIF T
T o

TR SR F 45(2009) 0 F A

Fhenuk 4 2 R Bl b A2 AG e HHEOSRARR(SFY L



Foodppade s L S E)RETIEEER % -

3.2.2 % o Sl

%wm{@;?:%ipgg%ﬁmttga&; BRF FRH AR T RES S g k
W oo
RS S L

FHEEFGEG ALEA DT o e dids i & (dynamic game) 5 A
# i o (static game) R ALY S FF RS E S - 4 Lﬂiﬁénm%%;
2%%ﬁ{?iﬁﬂwﬁimw%Amﬁﬁ~mu ~$w&&§)

S ST ERES S ELEERES SR PREES 3
NS LK %ﬁ@ﬁ&igdﬂwﬁlkﬁﬂ”%%’miﬁ\Fﬁ@“’
EFAANT e BY ROFRIEL > Ao & 33477

# 3.3 J it i R e g &
{7 & 1E R =i 8 i
A

AR GELFE L ZEALEEF R
ERE N P EF I S A NNl

Nash, J(1950,1951) Selten (1965)
PRIEALEFEF R PRE2ALEEFR
A A AN = = £ EAE SN =251

Harsanyi (1967~1968) Selten (1975)

TR &R 2B~ 2% > TFAF S 0 IR IRAL > 2004 £ o

ALY G FRE A LD Nash, J(1950,1951)# i chiph 3 25 fr(Nash
Equilibrium, NE) % A # - ¥ & £ ch i fr 2> s M}Jﬂ r1 % B & s (best
response ) » A 2F (Nash,J) T & @ % - 22X 8.3 5 &{F BiF > ,T.%n\ piFEe
#, (Nash Equilibrium) - # 5 » Selten (1965)# #1 = 23U L F i F h 2+ F &

% 3 3¥ 2 47(Subgame Perfect Nash Equilibrium,SPNE) - ¥ ¢t » :® 5 Harsanyi
(1967~1968) 74 H1 en% = 23 L e# G F A 0 7 A1 * LU o (A(Bayesian
Nash Equilibrium, BNE) % 4 47 » 12 2 Selten (1975) ~ Kreps and Wilson (1982) -
Fudenberg and Tirole (1991)#73% 1 eh% = 230 L& fi F ko

e =

ISR cEAE A S g =
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(Perfect Bayesian Nash Equilibrium, PBNE) -
“f 3 P%*%EA\@;W s ViREI RO KL A iR
BHETAEDE A FFELA AN ORRE 2L S A AT R R A

SR SRl - W A

WSFFEEER  FAZ
a.# f& F /& (static game)
ERERY AFEREAR ARG L Rl
Fh o AR RAFRRAER

f& F & (dynamic game)

~
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o
o
i
ol
E:D)
e
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?Iﬂ

S TN SR IREES S ANG AT RS T

%

y 2

= F’
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;\“J
A
ol
[
3
Bl
kS
=%
i
EIx
B
-
e

(23 LEH > A G
a.% >3 4 F k& (competedinformation,games)

> % % Heorg 2o z}%«‘ﬁm%ﬁ Bl (k2 SEpIS e LA T R o
b.7 %= >3 4, # k& (non-compete information games)

Fhe2rg - B5FEHERE SFHFIELR A e

(3)%% 2}% REFEEE 0 Bb s

& xf% (cooperative games)

%% 1%@%&&%@%%:@@%%&&6’@%1_5 P A AR
G2 d LT I EE o A7 H = F 3 (Group) 2 B £ %4 (Coalition) -
b.7 & i # & (non-cooperative games)

’;Q\'fqzﬁ?l x?it/]‘i‘fiz*?%vm%v vxfimﬁ\“%ﬁi’ﬁi Fﬁxﬁﬁ)@"
W o FRp LEAJIE o o7 H fii’}%‘ﬁ °

AieghFdh LS B4 5!
a.fr % 2 (simultaneous game)
EEFHRRER AL LFF ARG R AR L g2 RRT8

b.i& 4 F & (sequential game)

LR ERG - PR GER S AR AR LRk R



PHB o

(B)ik F M ARF'M T > " A A
a.% & # & (Zero-sum game)

gji{64’W“ﬁﬁﬁﬁﬂﬁﬁ$éy“ﬁﬁﬁﬁﬁ%ﬁ’%ﬁ&iﬁﬁi

3.2.2 F h ihihdk M

S BAPER AP SRS EFE L RGN F b 2 2R
1.% 4] (normal form)

FRFRLF* EL S FNE I FEIEF A58 (normal form) ¢ & vg 27 3¢
(strategic form) » % fecn @R W F & S F BB AR - BHERAUFH ¢ HE= B
EELRE S SR & & S Por S N SN oY CR e A S S
FHHPRG 7 b2 8T B2 SR i f B T

o

=
C NC
EE—| € 515 0:-10
NC 10+ 0 22

Bl 3.1 A (S HRE R 5 )

2.9 2 7 (extensive form)

B B 78 st SRR R K B I (game tree) o i HEK
iﬁ:j}t’fﬁ;é%%’ﬁjﬁ&qu"lif—r?]?).Zb'“rfr»O% BHE Bl d 2 4 % e A
% (decision trees) e & » FZ WA} ¢ § FFF T A I DTG (T2 F R 0905
Vit g% o 3 d & gh(nodes)sr ~ £ (branches)“ i o & BLG A0 k& EL2 B
rLA g B - fE B & gh(decision node) % ¥ Bkt g (ALK

R - B4 5 4> & gh(initial node) k- [ EBL > (F L R R OB 4 o B
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>

N

@ o gk -g % 2 gk(terminal node) o £ % Bl d o KM LELE R - et
ﬁ BB g o 03 + F b Adp k- B H gh(singleton) 2 H v ar g ehgg,
%& LN J_Aﬁim__‘!:,i }“{Fﬁ)ﬂ o

—=h
%
“-’% =

ik

2:(
2

ﬂﬁj}ﬂ% g
(FRHASEHE)

(1.,1)

(3.3)

(2,0)

B 3.2 F kb stde &
b A KBRS A R B (T B LR 0 fE S R 0E (pure strategy)
FEARE SRR B A REOR Z AT RIS -

F_L
o
=)
&l

\%}{r

% ki F8 2 4p ik (contingent) erdE PR R e F a}% ﬁ & 28 w2k 2 (look
forword) » @ /L% 48 F(reson back) ! A& B ¥ ac A KB T OB g (TH o € F o
whEa LB ENEHEBRE RFRERFEFLY SFF TS D B4
F 41 (rollback) = & i R 4 frr g M a0 w 2 TR B A T E B b AT
FApw he & ghen— fE0 473 N o d St 2 B - KA o Flt S RS S §F
An 7% (backward induction) (Dixit and Skeath, 2002) -
AP FRE L BAF ARG - BARE AR AR
FHP - BhEEH Efﬁﬁi%ﬁfﬁa’é?i#%’i@&éﬁﬁ %%n pRF IS RS
Fw ) EEy - BARE SRRy - BAKEIRGERE SRR FERS
FoHH N PR AN R R ERE S WY - B SR eS F RO
B3R TFIOHT o dogt B RTE TlAdnde 0 & - O RIF R0 F - B pIES

n\\:

5

B PR R A BRI F R DTG S F R DR FIEE i BE
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ﬂﬁ&@*ﬁ@ﬂﬁ%%%ﬁ@?ﬁﬁ#%{g@%%ﬁéﬁ%%i@?ﬁﬁ
(SPNE) -

33 FhwmAn b~ gt iR

LoA1™ F b 45733 5 Rty » TR R
”ﬁﬁ&%%&ﬁ%ﬁﬁ%%’—&ﬁé’?%ﬂ%%%ﬁdi&i%ﬂ
ZHHFH PG EFERLIIDONRAT AT p R R REL 0 A
HEF A A MG 4 LTIk 5 4 S¥AL € BB A2 h sk > Ft gk
Rpenfi o~ R Jp e b g A Flre ol ¥ AL TE 5 SR TR Ralse il 2 1 &
4 (2007) 17 22 2 - B R £ fow ok Benz R R AL Gk pr
TE=ZAIE ﬁ*“aﬂﬁT’ﬁﬁﬂ&%%@é%%@m&ﬁ+mm%%’w
W P E PR Y A€ A1 S R R B S
o4l > B IRl L FR T AL e
R (1997) > 1% F A Zm2 AT f A G HE R R RUE Y L e g
ﬁéLLgz*aﬁ&ﬂ“*%@%rﬂ“%%ﬁﬁﬁﬁ%@gﬂmﬁia%ﬁ
FRea R T 2 o B (7 50 3 B ISR g B A ARG R e
R R A M AR I A S E R R g g o
| 3 (2000) & s poRa i S 3 Sk ot R i 2 T AR SR TR IR
LR S R F R SR VR %ﬁﬁﬁ&@ﬁ&ﬁ?%%ﬂi&i%%’
FLER AT BAEA R RRIE RGO E HRE LG F
2,
2.701* F R AmIFST 7R 2 Y
Karni and Levin (1994) {1 * # & 3L 3% 4 2 3 § ¢ 2% {2 (consumption
externality ) 4 < Brabia 5 A TR AR $Hex 51 4 cnTE o 2l S TIRIT R WY AP R
FHRBD PTG ROTP AL - 2 8% BFR - Hine fgr‘r?(zom)u
FRILh A TR P - REEIRGE R 5 AL EARTD Flt 2T 2 S g vk
TPRIEF P17 5 Rfe o R R 18 RGeS o By v & 4 (2008)
- BREFELEC L FES AR Fd e PHASEETT > R by
FA g o Levinson (2005) r4 & 3233 o iR ik HE®R A DPRER R

| o
Ll
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3.4 Hotelling #i=7| v £E 2 H jg #

Hotelling #-3| & 2 £ /&% F ¥ - BREL & O] o 37 7 AT 71+
Hotelling #-2] k3430 M p B H#EL - RFEEF V2 F S5 HEOF G
# > 1997) -

34.1 R4

AEEAE Y BoE & R ] PATE B B RS R B ) e
112 W#F R Augustin Cournot,is 7 1838 # 3% 1 Cournot #i-3] > 45 3§ = B
drP il F AT T o L pRETAE REBJIEZABS A ED 0o n gt
BRI+ 45 & {5(7° 1883 #) > Bertrand 3% 41— B2 5 5 - X R Ecn ik iR
B3] » W Bertrand #03] 0 3 4d Cournot 3] 72 7 f2% F 0 fdow g2 gk o

bips BHEAGAESF B2 S0 BRI B EAEE 5 RALT o
1929 & > Hotelling %% B & B % cnEconomicJournal # 4 7 — B (x € & chig &
WA & A B R 5142 ok are s Hotelling 53] PO R a O E- BA S
g NI 2 e 0 AT Cournot 3]~ Bertrand #5032 7 & ¢h 0 T & 60
FEGS X R A 32 0 AR 71 Hotelling Ak 3 § 3y ~ B
Boil B R kil R R R

F_k

3.4.2 #Af@ 4
f@ "f;:_/ lf\\i" mfiq‘» ;::'-‘i' V‘—'Hl] Z;\]X = 7“ Fﬂ'mi‘ _ﬁ ]"} y 4 J]J» pr‘dsE"ll—L *3—:‘1'] 4
FH 2o R K R Ao ie - 2 - Hotelling(1929) 4 &) — i 22 5 A&z

¥ 4 $i03 (spatial competition ) » i Bk 3 - A S Fo ) 7 dz TN F A -
WAL o M enE - g - i) f o Hotellingie - % Bk f F R AN
ﬁ%ﬁﬁilﬁﬁﬁ’%a&ﬁ*%%’wWﬁ?g&%—ﬁaoﬁﬂﬂﬁa

Bl FRE BRI ARAD F D hR - B KRt o R

o

==
i
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®) 3.4 Hotelling -3¢ & 4553

;ﬁd + B 7 f2Hotelling#-7)] » 3K B P 5 4% AR fED % - B RS
ERABRRH P A H P ARLECE @R KA Co i FF T 8
u% o 7 R 2 (mill prlce)ff’ &5 2 S fe o p gy — B gps - 4 T i
s W 5 PLeP2 7RAEREINGR] & &4 § o d o MEFSR P 2 LB S 6] LK2 K

BESEL e - - HRA RS2 1“%‘3 LK Y KHE ] o fips — enff 2 0 @
LHR| 2 ARLE % - 8 2 3 & F|KEBEanE § o e 32 F K82 25 % b #ps - pEY -
FRE- gL T UNGAR P ZNKEF 2 FIENK+ 2LK » it 5 2 58
Bens pKE2 35ZE ¢ B el - BEY o {93510 AT F Ao HATMEL2Z R
PE AT 0 e IR RIEPEREE o H AT Ap R oo PIMEL 2 ] T Hpx — oh

B e B > MBRL ) Eps - 4% 380 ) o Hotelling e id- %0t & #ips 2.3 34 )
P AT A IR R axXybE R H ¢ agrba u R T s - gy - 2 e
(hinterland) - & xgzyR] A ®] 4 4 & Fips & @ B 4 % 42 (competitive region)#f i&
Fl2. 3 4 o Fl i Hotelling sk # - ghyn g - i § 4 > 2 & - i F i

B - Himz &5 doorfitps— 2 #pr - 2 48§ A Latx Bry+b o

LY e A gt A ps BT B i T R AINGE EFA R Ak
L FHB e B R 1R H34 0 MBERFE T W BH 4 T 40T
P +cx=P,+cy
Fdoxsrcy s WA T MEERS L e P - S fps - PRET A ToTUR A 2 iF
FoORMPEIHFELL RlA
=L aps PRy
2 c
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y:l(g_a_bJrM)
2 c

N7 B B Ak B2 i;;#;a FIX,y~s B 1PLP2% H s f¥cd 2o ik

PR RS S R RS SR R R

3.4.3 Hotelling #i-3] 2. % B % i *

Hotellingz. i 480 2% K 2R T Bl % a3 0 - A 7v v * &
ERRE4A-PESEE &2 F & B - Rhee? Norton(2001)#~ 5 # 5| » {1 *
Hotelling#i-73] erik & 2k » 7 123 % 203 s fedy) § Al GG S i LiEfr T
R B kT o

Flr PG o R ARG G R T RE SR A AR
3.5% RI3.6%7m o bR > MA 2 A [a, b]? hp SRS LA 2 3

Booa 4 Mpabk BRI Sl SamEh R A g R & F LA by ek

PR 5 100%2 s AR o § § L0 G- [a, bl S B o T
Sl oy A Bt B - SRS BNl SR S S Rl R N
THP G R R - ALY AT R A R o
bih k2 & 2 100%2. B AR > b T ) § K TR 2 0xt o Ay e
ZHRH O BEFLIRR A G FSERFER R PRI SR R
M - AT A2 AR R F i dtash gh- H SRl o Rk ke, o EH
B = o A2 AOR i R R R b B E 1 o R TR ey 0 BB
SR - A T 2 L e

v;}u-

hatl

=

Rl

+ #-(covered market)

VR EXT P - R ey 4
-P-¢-x

~
=
.:U

W EXe R S B uEs 5

-P,-eg-(1-x)

) ﬁxmv R — B 7 r34 3¢ (Rationality constraint; RC) » * £ 5 %22
(*

(e

(participation constraint)4-—
U-F-¢-x20

@ 3% F1*24 3¢ (incentive constraint; IC)4-
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U-P-e-x2U-P,—-¢g-(1-x)
Pl e B - 2 Bp - BRI &R R 7 "”J’f R

U-B-¢x"2U-P,—-¢-(1-X")

1
2

B 3.5 covered market

2. % % > % 7 ¥ (uncovered .market)
B 2HRE % 5 2% & K F3 F(uncovered market) s 7 a st i) i &

BEFTALZF vl - R PR R R RE SR e

v - BER R

RC1: U—-P—&-x>0

IC1: U-P-¢-x2U —P,“&:(1=X)

R

RC1-NO: U—P,—&-x<0

RC2-NO: U-P,-¢-y<0

wRE - AR iR K

RC2: U-P,—¢-y>0

IC2: U-P,—¢-y>U-P-¢-(1-Y)

P TRIR H X R YA R R

U-PF-¢-x=0

U-P,-¢-y=0

JPEA R 5 % 2 b ik (local monopolies) A E A gL Kk o
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Sk

U-P-¢-X U-P,-¢-y

B] 3.6 uncovered market

3.5 Hotelling #5-3| 4p B < ;,;ch«}ag

Hotelling#-2] & ¥ A et & KA ab¥ 2 e B > 2007w 2 5 Kk -

1. B4 B g i

Neven(1985) 3% i 47 % i 45 ok Balser Jrd i - = = ¢ (g, -q,) g,
%\»f&ﬁér‘%z%'rﬁ g E'J%\»‘J}J'E“fi‘&v’ D2 B ik U R AE R BB

7 ¥ (1994) ] ¥t Neven AP - o 228 @ i jaef g ik 2 i 7 U 18
%;Mﬁ,)&ﬁ gERY T Jﬁé%@:'ﬁ%%’lii?%lﬁm *k 24 & #H# & oHotelling 2 4
B35 b BE R4 TR R SEA T BRI

Hernan Larralde et al.(2006)% « ™ = az @A L § A4 F - B3R
¢ 4@@?];& Az o e QAR A M RE TSR F

A5 B P s K 0 T S g A 20 2 38 R F e 4o Andreas Irmen(1998)

{3 az R REHTF &2 I A ‘?"ﬂzml”“ MR"A7H AN ETRE

Poniz g oA 0 - B3l M BEF R R R R g

eI g 2 F o 1% Hotelling #55% ki34 EH T o
2. % Fw sz g

Eaton(1972) 2 2 \Webber(1972) 3k 5§ &d & 5 - 57| » & #74 47 Hotelling 2
et ® s
3.7 HFA P2 i

Hotelling #-3] 3% # 3 % — 4t £ -Eaton and Lipsey(1975) 3k @ # 5 - 195>
TR FTEAT R - A o B FFRSFEE AT B

F - By BT g oo Niladri(2006)#-7 & Btes 53 B HE o E%k- B =
B
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Economides(1986) | 3 3 4 - B 7 B » 30frf2 3 &
4. B 7P Bz i

Eaton and Lipsey(1975) B X Fafd F 2 >3 — B e 2 JEAE > & R s 37 >
Fi et find BREEEPY BHHUIRFEES 5 o BaRPF- LA
PEME F APEE LR B B T s A

5@??2

*55(2008)F1* Hotelling #3] R4FHE Y & P HEFIK S 25 S8 B
7+ i%: T%«%K“% BF o g P —jﬂf B~ /ﬂ 1 ’%‘*’f\?ﬁ/’:%ﬁﬁ* g ﬂf']ﬁ"%‘/f’g'}i’{% °
3.6 /] %

SR TRRERRE FETLIEMRL-FEFLT o AT E %%-ﬁ’%@‘#ﬁ@@ﬁ%

$LEFLRIERT 5B &@@ﬂﬁi&ﬁ’wwpfi$f@#ﬁifiﬁéﬁ%
B ¥otF (3% 32(2003) 5 Mg H(2004) 2 A4% (2004) 4 i % (2006)) 0 ¥ LR K

PR BAERERGE S ﬁﬂi Fad 2 (5] o n g LB B iR R R

ERFL2Z FL0 P A FEfI* g EE RSN o o L g o R

- WA AP EEE - B TR SO R 2 = B R JEHE o 2% Hotelling

B 7w kg 7 —*4 A ik de B A S22 7 B4 7 3 (Rhee 2 Norton(2001); Larralde

et al.(2006))2 ﬁH’%F WD e AEE LIRS 3R RO
Sws F

P
SO TS Y SELE S SR T R S
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Fp#smis EF BB D L SR YRR R 2 H O B R B LR R TR 3 4
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LEFERAT RERERATARL > 3 T g 8 225 % -

2. % F AL A 164 > E R HJIERERS -
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K&%& BR AR 8 s R F i TLFE R
ANmBa A2 4 8 &refipl B RS el T REE B E R
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ko F A YEHEP P REEE R LA WA R T AR R S5
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42 F R EH

ol AL & G- IR F AR PO R AL g e
MEFZHFE LR HEREFRPLIBET R AFTY
ERERERE GG F R R U R
P AEE AT FE c uBELAT )RR RIFRFFE S K0f K
TAcdk 4.1

PEL | 2R T4
| PR E S T 0-100%
R K senss B g wx st >0
g |1 FORPH L E B e SR FRER >0
| B yssmeaenn gy >0
% | U P57 ¥ Feded) gk >0
# | P WE R A A (ex b ) >0

T i@ % 2748 B g gkl pER >0

S i#* %@ E FBAE AR >0

£ it 45 AR A2 >0

t STY >0

a F T bl R BT e 2 B >0

ﬁ&%é%ﬂﬁ%Wﬂwﬁﬁ%$ﬁ%%ﬁﬁéi >0
L L
r ik e 5@ A >0
y) WEH N kL BB RE o KR LFEEYE | eR

Z BB IRF U A IR
12?&&"0‘:{5’»7 = 74 %Léfﬁ’fl%’;?)i% 5
2% MIRB AR B T 2 R B B o
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FORFRw (1~ Ky~ Kg)2 2R3 (P) % S F w2 -k g
T2 (Ao ] 4.2) RSP AR 3 2 BRI A SR O b A S B
=z /}?,’E., F oo HFO R 6 F 2 F BT AR onF s BT F AR

Foic @ £ o HEO R BFF B Rl R A R HE R R
Rog2 15 LILEF i ﬁ@&mﬁﬁﬁ%ﬁ%@ﬂwﬁﬁw&w’“%ﬂ@ﬁ
FrE FF 2 R0 b Y g5 I H B2 ELEE AR o F R AT AR
4.2 #7157

Cable car
}'I)FI—G Car

Non

4.2 F A

LSRN S Ve ¥ S SRR TS T SER LR N
;g‘?ﬁ—‘ﬁ*;’# Bl o KfE0 FFEZ Lo (e ) 28 xR Eek) £
Ffpzok mfcr £ 42 QRSB B EZfER 2 S FhiogEE

Zm

421 BREF A A MBS SR T
73t Hotelling #-3] 2 & % ShEE R 27 S 13 A HSR H €8
BN IE I TR
ﬁ%‘&ﬁff—iﬁﬁ%ﬁ“iﬁﬁ%}l& P ITFAAEL) o EEB ER) FRHE
EhFaiag TR H oo d Fh P AEFLERGFL ) TERFDI &
BET E# ) R BRI BFREEER
KRR Sded 7 e (1) ¢
Uy =U—-P,+t (T + 4l —0K,)+t,(S,, +,1 —-6,K,)—e,x+K,
U qus =U — B, —t,(T, —0;Kg) +1,(Sg, —0,K) — g5y — Kyp
uy, =0
i=AB,N

(1)

ek Sl > AMBPSRE TR 2 RE Y L B R R AT

1. P(price)
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BREE ALY EHRRE S TG & [ 6 2B s Y SRR K

F
R ERAT FEE AR HERT L BBEE AR K 2 £ IHE 2]
@

TOBRE R LKAk AT PRATLERL D o
3. T(time)

OB k- B

RS RFZEEIERE D TR ATFLER A
E"E\‘ 5&*, \.I.IFI;'SA ’ rﬂ

RFRFFPN SR FLEEARZRIAF 5 T A FE
FEREAFSED - APEFREIT R ‘ﬂéﬁ%%%ﬁﬁﬁﬁjiiﬂo
T2 T i SRFHFTHT2INED T2 FR-FIF2 3 AR LFL 2 it

FPER R S0 °EU‘T4’X§\“*§$+£‘3?J"#¢%F*E§}& R T e B
A REER R 5 2 4RI g BB S S g B RE L R

2 F R T RE 2 s phre i g ie R T, =T +al —0K, > 4 57
P RFr R TR A BRI Btk e 0 T ha202 iF 2
BRSO

Ez~aﬁ?ﬁ§ﬁ‘% FE P T2 PBFEF A PR Es > FHY)
TOHALFCR g E MO RPFEFT) > P § 5" MBEL 2 B & et §
teoaAy P BRED E};&u}a@(a PR T E N )L BB EER ] LD 2
LR R Ty =Ty — 0Ky ©

4, S(sightseeing)

REFREERE FREL A M AT SRR R D T RS
REARG S ATLkE % BESEFNFE Ao s AEL xS 287
S g B R A TR SR Y LAY SR Fln kR SR HR &S T

LTI ELMF k2 BRI EFGRRE L o
foT Bk Apl  Bocd TR 2 AR KRBV REERFT2 2T H

B S, =S+l —0,K, « hFF BRI PLE S5 0 Tla202
T G o BRI § R R R R T f 2 A B
Fre BRFIBER (R TR I 2RISR
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Bots o1 T RN KRB T EE TR BT ST B
%?’ﬁﬁﬁﬁéiﬁm%ﬂ#%%%4%%ﬂ4mﬂ Ll RN
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