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Abstract: Since the vehicles provided by current online car rental platforms-are in the fixed price, there are some issues
coming up such as unreasonable allocation of the vehicle resources, anreliable price that could not indicates the real market
supply and demand timely, and generally low social welfaré [Therefore, an auction based vehicle allocation and pricing
mechanism for car rental was proposed. Firstly, a mathematical model and a social welfare maximization objective function
were established by studying the model of online car zéntall 1ssues. Secondly, based on the minimum cost and maximum flow
algorithm, the optimal vehicle resource allocation &dlgorithm was adopted among the rental vehicle allocation algorithms.
Finally, in terms of the price calculation algorithms, a truthful VCG ( Vickrey-Clarke-Groves) price algorithm was used to
calculate the final price. As a result, compared with the traditional first-come-first-serving algorithms, the order success rate
of the proposed scheme was increased by 20% to 30% , and the revenue was increased by about 30% . Theoretical analysis
and experiment results show that the proposed mechanism has the advantages of optimizing vehicle allocation and flexible price
strategy.
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Tab. 1 Vehicle resource of car rental platform and user’s requiremenis

A (T) Bz (m) e NE) HRQ,)
%R 1 2 10 1,29
A2 3 15 0,0
ZEH 3 1 20 1,35

MR 1A, PR IR A =R 4 A, F R 4 AL B 2
Hmy =2,my =3,m; =1, BHERREREH c, =10,
¢ =15,¢; = 20, AP HBEREA 4R HE LR EH AR
B3R, IR 1 R PR IIER A R, = (1,0,1) TRk
R MER3,B, = (29,0,35)  HIH A% F 8 1 B9 AN
29, FRI2 WAl 0,451 3 BNy 35, BT L, i 4R 1
WERHA Q; = ((1,0,1),(29,0,35)),

IREMETE BB ZIAZN ) B AR SR a2 BoiX 2 FR I
FWFIRGH P BB AR R B H P R R, R REfE-F
BRGRFIEE R, WEEEMRIR R (D) iR -

max DP(U) = 2 zxyby (1)
i=1jirg=1
s.t. Y, <1,VieUjeT (2)
j;rijzl
Z{xiijj,xije{O,l},VieU,jeT (3)

U B (1) F7% AR R4 R P 33 0 X A o 26 80

TR, BRI — A RS AR F P A M R R T R

WU R (1) M RRSE & pRoral . R (2) AR R
BEWEE— 481, 5N (3) Fom B0 42 B 2 9 T P B A BE
KT GRS EREHE

3 ET RN F AT TR L AN

H TR PEBEE RIS R 54 TR B ZILH 59
BrpBRUEEA 5, R 8 SR R T 3R A 0 2 AL R A
Yok —EE, AT T - MERREHRERRITEEE
VB PR S A P RS AR . R IR
IR T P28 L 1A 03 FL R SR AR50 R (1) v i) AL R e A
i, B0 SRR A WA B R . SR FERET R
N R BR TR P28 R v, 3R AG B KW % (/N U, )
4 T ) 2 3 R P P Y (e RO ) 735K, ISR A I P 19
2 EIRF T MRE R
3.1 MHEFH VCC HXHE

IR B AL T, AU TR ER VCe Ak
(VCG-Car Rental Auction, VCG-CRA) Bk, Bk FEAREH
MR B RM T E W BB 2 (CRA_Allocation) , 1R 4 F
FRZRRTER AT EFR 0 R F E AR E MR
(CRA_Pay) iHEH P HRE M H

k1 AVCG-CRA,

BN NFB T AR BRI B m, R0 6 A
Cj;}iﬁ;ﬁ)zﬁ)ﬁ MERELQ = [ (R,,B,),(R,,B,),,(R,,
B,)) |;

W ZHEMHEETHAPENNEWX =

[xlo Xyttt %y ' xm] At aAEF) SW, gk A P
TEZAHMMEP = [p P, - palo
PP IERFIAL 7 |

1) foral @;,i € Udo
2)  ifb, < ¢, then
3) r, =0

4) b, =0

S) end if

6) end for

{ A
7) X,SW <« CRA_Allocation(Q,T)

Kiiziaann
8) P« CRA_Pay(Q,X,SW,P)

MR 1 ATAL R B SR ET AP R T
R, Z EREX ST AT BB, B S R — A
B T A 50 00 R B AR i R R P B A e
B 0, BRI ERIX M P I E R B R (1) ~6)1T) o XA
BRARAE TR R A R, iR R T R R E R
)5 M CRA_Allocation ¥k T E WM ML, &5
Fi CRA_Pay B HORIME R P HIERZ SN B %

3.2 ETRARMERSEEZE

MR (1) iR 550(2) #1(3) BRI &4, B
SRR R IRV RS2 T 2 7 IR 6 2% T SRR AR B K i B IR
X525 R/ R A . /R KRR
AR 025 vh A B R AR IR A AR RN B PN IR W A 2 BT
FIAE TR BN ER S BI% A E, TSt i
Zt AR, T LR B SCR BT T, 52T S &


http://www.joca.cn
http://www.joca.cn

2426 it AL R

%38 %

ANEEDR . AR SUR B 2R R 2R B 19 T A 3 Bk, B
H i A it AR TR B D RIS ML, T B Ak PR S R BEOR B b
S/ RBOR BB, 1B 1 RARIEA SO AR 1) B/
TSR AA A,

W1 BRsRR(ER, =) ERE

Fig. 1 Minimum cost maximum flow ( capacity, cost) diagram
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Tab. 2 Auction requirements of User 1 ~ User 5

£ EZY i) AFEE HEHA

e 1 1 1
A 10 15 30
FF1 20 25 0
A2 20 0 40
R 3 0 0 45
4 18 26 43
FArs 0 24 44

RR¥ER 2 BERLH 7R TR 2 WR/DHHRAR (A
&\ FH) BE 2 frR.

(1,-18) (10,0)

(1,-44)
K2 R2EWEBENRABKT(AR,BH)

Fig. 2 Minimum cost maximum flow ( capacity, cost)
diagram for data of Tab. 2
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Tab. 3 Online car rental platform resources of different user-scale
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Fig. 3 Order success rate comparison of different algorithms
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Fig. 4 Income comparison of different algorithms
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