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Abstract: Introducing two or more shippers into classical VCG (Vickrey-Clark-Groves) model, the paper
proposes an auction model for freight spread contracts considering shipowners’ fraud-resistant, and investigates
the distribution and payment of the contracts. Also, the paper compares and analyzes the results from the
proposed model and classical VCG model. The results show that, maximizing social welfare of shippers and
shipowners is equivalent to minimizing the total costs of the winning shipowners; taking all contracts as a
whole, the second bidding price of the whole, which is the total income for shipowners, and also total payment
from shippers, could solve the problem of shill bidding, and reduce the payment of shippers.
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AT RIS AS AR I AR 5 —ARIRAN /T 5T AR I (058 —ARIRAN
TR BRI AR IR & 240, AR RS2, M4 Bk 2 H A%, 3808 25 QIR 2 R b e

U, BT A 15 5 TR AR O ARARAN /N T35 T SR A I B AR, A7) TE AR EEE.
4 HHISH
4.1 RfilfER

REMELREINNEAD s, RE2FAMZEZELDAMBREIHRNELSL ¢, MEGLHEGH
HEr=7=2-1 B RnH%la B, RFREA D, B; Rantlc, By e afbHE, Bs Rnd
2y aflc MG, Bs Rt 2 b Ml c WS, B B8 =ANELMHE. K3 FPHH TEMEAHAEGRER
BT m kg, A2 a v, Tt RIS A s i N 6.

WH T MRS H5, R 4 000G 7T RRVER 7 MRS ERG 24 E 1A, PR 6 FIf
IRT R BARAY. e ATIE AE 2 B A AR WO AR 4 LU AR 5 %

42 MEESAHHHRBIFIKE

D W Z G ALl T 5
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R Z L BB A, 5 RV 5.

R3 BERSZAMNE
Table 3 Highest price of shippers will to pay for

Fe iEs H%a B4 E%c B%ab B ac B4 bc B%ab,c
1 el 6 — — 6 6 _ _
2 hE2 — 8 — — 8
3 ®’E3 — — 5 — 5 5 5
4 it 6 8 5 14 11 13 19

F4 MEMNEUAESHIRN
Table 4 Bidding for the bundles of shipowners

B 12 TIERIETE

a3 MEZR H%a 4D HE%c B%ab S ac B4bc S ab,c

1 AR 1 — — 5.0 — — — —
2 2R 2 — — 4.5 — 10.0 11.2 17.1
3 AR 3 — — 4.9 10.5 9.9 12.0 15.9
4 AR 4 — — 4.6 12.2 10.9 11.1 16.5
5 MRZR 5 — — 4.8 11.8 10.1 — 17.6
6 MR 6 52 — — — — — —
7 MiZR 7 — 52 — — — — —

B 2: A IERIE Y

75 MR H%a &4b AZc H%ab AZac H8bc H%ab,c

iz 6 1 — — — — — —
9 MRZR 7 — 1 — — — — —

#5 ANEREMIEFTRER

Table 5 Results of allocation plan using model of this paper

Fe R G%a HA4b HHc H%ab HZac HAbc Hfabc

R 1 BRI

1 MRZR 1 0 0 0 0 0 0 0
2 Mi% 2 0 0 1 0 0 0 0
3 AR 3 0 0 0 0 0 0 0
4 7R 4 0 0 0 0 0 0 0
5 fEAR 5 0 0 0 0 0 0 0
6 %6 1 0 0 0 0 0 0
7 MR 7 0 1 0 0 0 0 0
&0 2: HIVERIIE Y
75 EER HG%a BHb H4c AZab HYac B4bc A% ab,c

8 %R 6 1 0 0

9 AR 7 0 1

2) Y & A SRR

B, MR BN 5 B8 RS I ERAT I B die A8 73 BE 77 SRR AR AR, FRSRMRAN 225 A0 0 FO Y, 15
A THAVEFE I AR BRI A P, = 15.1, ZRFIAFK 6.

SRIG, BT BRSO ARAE A DA XA 2 TTHAVEMR RS T 18 E 1, 583 2 Mt E 3 AT, A
SVRIR () S A5 T I RVER 1SS, 4908 Py = 5.25, Py = 5.25 fll Py = 4.6, 5IAZK 6.
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Ba, MR ¥ Py = 525,¢c = 5% RRARA3)F, MR 3 W& E 1 4FHFEE KA
NPy =4.99. [FIBA1E, fiR 3 AR Py = 4.99, IiAR 2 A P3 o = 4.37.

TG, ARSI P34+ Pys+ P30 = 14.35, ERTINFE 6.

3) M Z A AHSE A 2 AR A

WRIER (@), BRI A S Max U = 19 — 14.9 = 4.1, SIAE 6.
43 xftboriR

XiF b6 BT SR FH AR R e A ST 2 ST (I LR ZR BRVE (1 Bk VG RSB RN 22 3L VCG s A 23,

SRARSCHR231H & 205 BOAS Y, 75 H TS SR VE A AR S IO R 25 FE AT ) A B 2 1S oA 15.2, #BR I &
JERR AR 14.44, T2 1, B3 2 FBR 3 3 S0 5.3, 5.3 Al 4.6, #2548 FN 4.1, S5 RIINFK 6.

A3, W] DAA H A VI B 3 SO Ol 2306, B 1, TR a2 2 AR A 3 S A4 9.5, 9.5 Fl 4.6,
T3 AR F MR ST 3 0N 6, 8 Bl 5, i =& IS AT 43l 9 6, 8 Al 4.6, S 3AS A 18.6, HhaxtB@H N 4.1, 45
RIINFE 6.

Fo6 LERILL

Table 6 Comparison of results
O 1 TIVERE T MR IR
R ZfeR  1RE

e FEE W"FE 1T w’FE2IM4 K"EFEIIS AR
BN BRI sscf : i =
1 AR 15.1 14.35 15.1 5.25 5.25 4.6 4.1
2 AT T 152 14.44 152 5.3 5.3 4.6 4.1

0L 2: AV MR IR
R el RE

5 A eFE 14T JFE 24 /EFEIZA HSAEF
M BN BREO. BEM v v =i
3 ACAERY 15.1 14.35 15.1 5.25 5.25 4.6 4.1
4 AT 18.6 17.96 18.6 6 8 4.6 4.1

I FARER, WTEUA L

1) ASCHASERE R BE AR T 2 B SO ARIER 6 FH 508 1 A0 2 AT IR BUEE 2R, ARSCHR i Ah 22 5 2 4m 3i2
PR R I R R 55, BE AR BT M08 SO, IR WIA SO $ A Y BE 4l T 37 e 12 52 DDy, £ 2T
Z OIS N, RERTT 70 3 12 52 OB, ARl 6% F2 A, M AR SO AR B 2 e 152

2) ARSCAASAE A T B LR A AR R UOVE. ARG SR 6 TP 500 2 A1 4 AT ISE SR TR, 24 i AR SIS VE IR 7T LA
SRAF T S USON, T3 3 2 R, RAEER 6 5 508 1A 3 AT XS b g RmT &N, A TIRVERS T T, AR SOy
RIS SRAR R, DA, AR SORERS ) A7 27 1R AR AT

5 RiE

ASCERT A M VCG BEAL R R EIRVE ), £ 2 IR E M Z AR S 50 LN, M@ s T it veG
(K132 S A 22 6 LA SEAE A IR B 0 AT R WD, IS FH AR SC i $72 Hh 1804 S 2R B 17 L 2 SV S48 20 A 2 W,
AL S VCG 2R L, AMIBEA 25 IE T AR K VE, IS Refs B IR bt 32504, T B i o
JRAS. ARSI FEAE BRI AR VI — B SE ), 32t B IR VE )38 B A 22 6 040 S Y, ROR AT L S A
A S 18] AR 52 5 Bl FH ¢ B 558 il A, o AR SO T ik — 2D 7 e AN S )
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