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Abstract :

Recently automobiles and motorcycles have become the most popular mode of
transportation in Taiwan’ metropolitan area.  Therefore, the conditions of traffic congestion
and parking space shortage are more deteriorated. Although the most effective mean to
reduce the use of private vehicles and the need for parking is to raise the parking rates in the
downtown of metropolitan area, the parking rates for the public parking lots are generally
lower than the ones operated by private corporation. As a result, the usage rates for private
parking lots are low and the supply for parking spaces are insufficient. To improve the
situation, it is necessary to deregulate the parking rates and the operators for the public
parking lots. This study seeks to explore the market equilibrium of parking rates if the
public and the private parking lots compete in the same basis by applying the theory of
non-cooperative games.

The study first addresses the current regulations and strategies in urban parking
management; then we will develop a payoff function according to the demand and supply
relationships for parking spaces among various areas. The payoff functions consist of the
total demand of parking spaces, the model of driver’s choices on parking lots , and the cost
function of carriers. The choice model will include variables such as parking rates, location,
and walking distance.

Next, the study solves for the market equilibrium with respect to parking rates under
various scenarios of static and dynamic games. The static games refer to the scenarios that
each player in the game has the information and equal competition power while the dynamic
games refer to the cases that some parking lots have larger competition power and play the
leading roles in the market.

Finally, a case study will be presented based on survey data collected from Taipeli
metropolitan areas. The results will be analyzed and summarized as suggestions to the
policy-makers for municipal parking management.
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Mol o a2 AL FRE ) AF 12 BB FIH0% 0 AF 227k
Bt 55 50%

E YL BAFFL /MR P AL BATF ARG

$1+2% 229 7% % 1 0. Tx1/3x299 4 0. 3xx299=160
¥ 129535 0. 5x1x163=82
¥ 229 F %5 0. 5x1x133=67
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# 7.4 Stackelberg #-3| Rj2-T p & ix2 H-2 1947 L §

LY | rRRF |FFRE B 1 ¥ e HlE
(=/ 1) | (/) | Clp/x) | (FA/F2x) | (Fr/F2)

% 1+ ] 208 111 18008 199. 888 111. 368

o

N 103 62 21696 134.518 95.918

2y 2 144 86 28872 248. 2992 215.5392

3,—1— (1—1&@ Lok X?L%%%}”}
L:;« 270% (pt iR A FERRd G RE
Bol o &y mavdmg ) 3y 17 EAV TS A0% Y 220k

aF 1+ 2F 229 F 55 20, Tx1/3x208+0. 3x208=111

AF 127 FFF 0.6xIx104=62

AF 227 FE F 0.6x1x144=86

# 7.5 WP & izl B2 oL i

Ly | oEp S i B 2 pF ¥ e Ui
(~/-] ) Cle/x) | (Fr/BX) | (F~/F3)

%1 130 26890 80. 67 17.67

%2 |50 6135 30. 675 5. 155

241 |50 5280 26. 4 -12.2

2 |70 3629 25. 403 -7. 357

7.6 mTp Lisd B2 POFL G

A ¥ | Bt ¥ B g ¥l e
(~/-] ) ClrE/2) |(Fr/Fx) | (F~/%2)

281 130 23990 71.97 8. 97

~H 2 140 6951 21. 804 2. 284

F 1 |40 1255 29. 02 -9.58

F2 170 1837 12. 859 -19. 901

R 1 rftﬂr\iz%ii—)f%ﬁ i
TR BEH)BE R FLE LA (B
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¢
—
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CF R R O TR L B A T B A ARl ok

BEAET N Stackelberg WAl AR LR P HEER 2 5 R FA
o HEd PAY O FERFEPAE > Rzl keanlg kP FRRTE
Bertrand i”iﬁfﬁ#ii‘* rs AR R FIE G AL AR B S G au‘%fé Hogey ¥
AR

128 F R R
AE TR R Z T\ﬂrg BIECNiE T B A E B Lf%:ﬁi.%ﬁ'fi&\ ¥ 0
IR R iR R R S R BT AR KB § A
AERE R L RN ER AR B E X PR A T @ FE T 7
A g AT R d o

%‘»

FLT A ®RD T RYFEMLL

BRGNS R | ag Loy [yl [y

Bertrand (& p ) -0.469 | -0.763 | -0.495 | -0.509

Bertrand (£ p ) |-0.368|-0.644 | -0.679 | -0.803

Stackelberg( #p ) | -0. 557 -0.882 | -0.815

Stackelberg( L p )| -0.493 -1.131 | -1.356

fBertrandf Fag o BpETEEZ RGBS -] oy e
PR P ERA D E R4 A Stackelberg #osC P F K Rip 25l 230
Pl Ao B E B RRIN R FRA DGR B BT P DF AR
z;\ b

A
Pl TAY BB FF ARG FEFRL DGR
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Ev ™ T AP
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= (26890 - 6135~ 5280 > 3629) > R § # #14 5 (1008157 - 162840 > 162688 -
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Bertrand #-5* - p #2477 5 (53:56°37°39) > afrie & Hut pr L (23581
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P FEFAIELY R EFIR o A ATT R T
% 7.8 Bertrand ¥ ik ¢ 4BF14 174 (P )
>4 1 S¥ 2 | Ag 2 B
ey F(~) |13 70 34 30 —
BB 2 pE 20001 10149 15056 19285 64491
(P PE/x)
B (@~ )| 146.0095 | 71. 0451 | 51.1904 | 57.85564 | 326.1
B A(H )63 25.52 38.6 32.76 159. 88
fIE (g ~) |83.0095 |45.5251 |12.5904 | 25.0954 166. 2204
Wy ‘ﬁ Fl e 100. 8157 | 16.284 | -16. 2688 | -45. 828 | 55. 0029
(& ~)
A€ A5 183. 8252 | 61.8091 [ -3.6784 | -20.7326 | 221.2233
(g ~)
% 7.9 Bertrand ¥::8 AL ¢ 4B f14 474 (T p)
>3 1 SF2 o REL R B
saied (=) | 53 56 37 39 —
BB pE 23581 9509 13781 12977 59848
(P PE/2)
PP (g~ )| 124.9776 | 53.249 | 50. 9888 | 50. 609 279. 8244
B A(g )63 25. 52 38.6 32.76 159. 88
fIE (g =~) |61.9776 |27.729 |12.3888 |17.849 119. 9444
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(g ~)
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a2y 2| Ayl N2 R/
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B B o2t pF 17809 22740 43987 84536
(/=)
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