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’ Ay

:PODS (passenger origin—destination simulator )

o Hopperstad \Berge  Filipowski PODS ,
’ [()] o
, Logit - Logit
o Talluri (2004 ) Logit
s 1or (2006)  Logit
i (2011)  Logit
, 2 Logit
[13]
, , Logit
o , (variable precision rough set, VPRS)
s (expected
marginal seat revenue, EMSR) o
1
Logit , °
° , i, U (utility
function) , o
W={ili=1,2,- ,w! ,x; s i
UL'ZA 1.96“+A2xi2+ tee +/\mxim+8i: Z /\jxij+8i: Vi+‘9£ ( 1 )
=1
: Ui L ’A] ) ;xij L
.]‘:(192’ '”’m) ;Vi L ’Vizz
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P=prob(U>U,,i#j, Y j € W)=prob(V+e>V+&;,i#j, ¥ j € W)=prob(V +&>max(V;+g;) ) (2)
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e(ieW) Gambel , Gambel Gambel ,
Logit
v,
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(3)

Ay

precision rough set, VPRS)

2

2.1 VPRS
Pawlak

’

(variable precision rough set, VPRS)

,A={al,0/z,"',(lw,} °
C#d D#$,A=CUD,CND=b, .
1% ,VYaeA,VxeU, f(x,a) €A,
P# ¢ PCC,R U
R(P)={(x,y) e UXU: f(x,p)=f(y,p), VY p e P|
[x]po
2 S=(U,A,V.f) ,A=CUD ,XCU,PCC,
B~ apr®py(X)  B- aprPo(X)
i (X0)=U [ (], I =)
pr0=U | x> 1 gy
3 VPRS ( )
U %er:l[lx[pri}mfﬂBBf
Y(P.D)= T
’W(P’D) ﬁ b
4 B- Y(P.,D) B
, Y(C,D)=y*(red’(C,D),D); +*(C,D)
2.2
aD o Delphl
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(ae) (a7) (as) . (a9) o
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, 35, 30
“3= ( . )
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1
Tab.1 Reviews of vehicle attributes
a @ a ay as a ag ay
n 3 2 1 2 1 2 1 2 M
n, 3 1 1 1 1 1 2 2 L
n; 2 1 2 2 2 2 1 1 H
ny 1 1 1 1 1 1 1 1 M
ns 1 2 2 3 2 3 1 3 L
ng 2 3 3 3 3 3 3 3 L
ny 1 3 2 3 2 1 1 1 H
ng 3 1 1 1 1 1 2 2 H
no 3 2 1 2 1 2 1 2 M
I 2 3 3 3 3 3 3 3 L
n 2 2 1 1 1 1 1 3 H
np 3 1 1 1 1 1 2 2 H
nis 3 2 3 3 3 3 1 3 L
Ny 1 3 2 3 2 1 1 1 H
nis 3 1 1 1 1 1 2 2 M
g 3 2 1 2 1 2 1 2 M
ny 1 1 1 1 1 1 1 1 M
g 3 1 1 1 1 1 2 2 L
N9 3 2 1 2 1 2 1 2 M
N 2 1 2 2 2 2 1 1 H
Ny 1 3 2 3 2 1 1 1 H
ny 1 1 1 1 1 1 1 1 M
3 2 1 2 2 2 2 1 1 H
Ny 2 3 3 3 3 3 3 3 L
nos 1 1 1 1 1 1 1 1 M
T 2 3 3 3 3 3 3 3 L
ny 1 3 2 3 2 1 1 1 H
nog 2 1 2 2 2 2 1 1 H
N 3 1 1 1 1 1 2 2 M
ny 3 2 1 2 1 2 1 2 M
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B=0.8, 1, U={n,,n,y, - ,nx,}, C={a),ay, " ,a0,}, D=
{d}. (4)
U/C:(Xl ,X2, ,X9) , Xlz{nl ,ng,nle,nw,aso} ’X2={n2,n89n12’nl59a189aa9} ,X3={7L3,n20,n23,n23} ,X4={n4,nl7,
Ny, osh, Xs={ns} , Xe={ne, 10, nou, o) , Xo={n7,n114, 21 , i}, Xe={n1} , Xo={n3} ;
U/D= (DH,DM,DL) , DH={7L3,n7,ns,n11 s U125 1014, 120, 1121 ,aas,n27,nzx} ,DL={7L2,ns,ﬂa,nlo,al3,n18,n24,n2ﬁ} ,DM=

{nl,ﬂ4,n9,7l15,1116,n17,n19,n22,a%,n29,”30}o

(6) (7) MBP(DM):(XI,X4),QMP(DI.>=(X5,X6,X9)’MP(DH):(X31X7,X8)O
(1) .y (P.D)=¢ .
B sl (7)

¥4 (P.D)=0.y %, (P.D)=0.7",(P.D)=1= 7/.(P.D)=0.y /,(P.D)=1= .y *,(P.D)=-5 ".(P.D)=

1 2 1
5 Y a(P.D)=15 ¥ Wu(P.D)=5¢
’ s l19JO B
1 a’ a,
a2| 1 Clzn
B= . . % . (8)
a/t] 0/”2 1
a’ S a, t a
S ) Bm(PsD)
“yh.(P.D) ©)
) o B
5 (9) B o w:(wlwaa"'ya)u}Ty
B Bw=7,w, Mo (Mue=n) B O Mo , @
B °
(as) (as) .
(as) . (a7) . (@) . (a9) ;0=(0.292,0.292,0.083,0.125,0.083,
0.125)7, (1)
U=0.29296,»1+0.292x52+0.083x,»3+0. 1 25%544‘0.083%,’5"1‘0. 1 25%56 ( 10)
3
; 5 : (EC). (BC). (LC).
(SUV)., (MPV), W={EC,BC,LC,SUV,MPV},
2,
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2
Tab.2 Car rental data of a car rental company in one month
EC BC LC SUV MPV

/ / / / / / / / / /
1 129 39 369 35 652 7 456 26 571 10
2 150 41 399 40 678 8 489 30 571 17
3 146 50 365 44 712 9 492 34 540 12
4 159 45 375 41 742 0 487 32 562 18
5 169 38 369 38 745 8 479 30 568 16
6 179 40 367 32 756 1 482 27 571 11
7 178 38 385 30 699 1 478 15 570 4
8 180 42 379 29 689 6 489 24 566 13
9 165 46 412 44 778 7 493 31 571 16
10 174 50 456 45 752 11 488 38 565 14
11 181 42 379 39 748 3 485 37 556 15
12 178 40 391 38 789 2 486 29 571 13
13 181 39 389 36 821 2 469 38 571 0
14 187 38 392 35 811 0 475 19 570 9
15 176 42 388 35 845 8 469 32 570 12
16 185 45 400 42 812 9 476 40 567 15
17 178 52 431 46 796 15 462 33 560 21
18 156 44 378 31 830 3 459 34 556 12
19 174 43 398 29 798 7 481 19 569 8
20 186 20 387 37 768 9 495 18 570 19
21 183 30 398 28 845 3 480 16 570 9
22 191 42 356 28 789 4 490 27 564 0
23 178 48 378 20 842 12 487 30 559 10
24 189 51 385 37 852 5 469 42 568 25
25 176 43 396 35 841 9 476 35 562 21
26 179 44 387 35 832 2 468 33 570 17
27 182 39 379 32 836 0 495 20 563 10
28 187 40 395 30 814 1 482 21 570 9
29 191 46 387 33 845 4 490 30 571 21
30 187 45 376 34 856 6 488 32 566 19
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, 200 , 162 140
“ =107 ¢ =770 =5 =3 =0",
EMRS 0
, ; 35

Tab.3 Protection levels of each kind of vehicle type’s inventory control

EMSR
Y, Xil Xi2 Xi3 Xig Xis Xi6 Y, Y,
EC(i=1) 175.13 6.12 5.89 5.89 5.59 5.21 5.92 0.334 34 33
BC(i=2) 388.20 5.82 5.95 5.56 5.81 5.32 5.05 0.285 28 28
LC(i=3) 785.77 2.82 3.96 4.31 4.64 4.67 3.56 0.041 5 4
SUV(i=4) 480.50 5.21 5.12 5.65 5.96 5.58 6.24 0.228 17 21
MPV (i=5) 565.93 4.72 4.68 4.82 4.87 4.78 4.64 0.108 11 10
3 , EMSR
- EMRS , , N °
4
1) Logit ,
2) VPRS )
3) Logit ,
4) . . ;
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Study on Inventory Control for Rental Cars Based on
Customer Choice Behavior

Yang Yazao'?, Li Pengfei', Chen Jian', Hao Xiaoni®

(1. School of Traffic and Transportation, Chongqing Jiaotong University, Chongqing 400074 ;2. Chongqing
Key Laboratory of Traffic System & Safety in Mountain Cities , Chongqing 400074 ; 3. School of Civil
Engineering & Transportation, South China University of Technology, Guangzhou 510641, China)

Abstract : Taking revenue management theory and Logit model as starting points, the vehicle inventory level of
car rental sites was studied. Customers’ preference and utility on consumption was obtained by a survey. Vari-
able precision rough set method was used to simplify the factors that influence the choice of consumers on vehi-
cle, then judgment matrix was established to calculate the weights of the remaining factors. Finally the probabili-
ty of customer choice of rental cars was calculated, and protection level of car rental in leasing sites was then
gained. This study showed that there were similar protection level results compared with the expected marginal
revenue, which proved the efficiency of the proposed model, for it only needs to use the data sets of customer
choice of rental cars to calibrate parameters without other prior information and probability distribution of cus-
tomer choice. It finds the model can improve inventory control accuracy of car rental companies and realize flex-
ible control.

Key words: revenue management; car rental; choice behavior; inventory control; variable precision rough set
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