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TRANSPORTATION CARRIERS USING COMBINATORIAL  AUCTION.
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Globalization and the economic downturn along with pressure from aggressive business
competitiveness have been pushing business sectors to work more efficient in order to stay
competitive among their competitors. Transportation is one of the major factors affecting
operating costs of many companies. The objective of this study is to develop a mathematical
model for the selection of camriers using combinatorial auction in a shipper collaboration network.
By using combinatorial auction, carriers can specify lane packages that will balance their network
resulting in a reduction of system-wide empty haul and also a reduction in operating costs for
both shippers and carriers. The model is applied to data generated based on actual distribution
networks of sample shippers and solved to optimality by using ILOG CPLEX. An analysis of
results has been done to cover effects of having shipper collaboration in the procurement of

transportation services for their networks.

The results show reduction in transportation expenses and also reduction in empty haul
distances. In our findings, the percentages of the reductions tend to be increased as problem sizes
become larger, both by an increase in a number of lanes in the network and also by an increasing

in a number of shippers in the collaborations.
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«ngﬂﬂcgmﬁ A-5p A-8p A-10p A-5q A-8q A-10q
Puamdung 240 240 240 240 240 240
Sangndmsvuds 6 6 6 6 6 6
sudIiusmsvuda 5 8 10 5 8 10
Uszianidon'ly P p P q q q
Waans
alFnelumsvuas () | 232218 | 2,318.82 | 2.296.16 | 2,297.57 | 2,291.30 | 2,286.16
ﬂmmiwmﬂmﬁmm:ﬁuﬁqsa 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
FLUTNTIN 271,666 | 270,842 | 269,760 | 271,666 | 267,234 | 265,900
szgzmaiienaluaeson 106,374 | 106,374 | 106,374 | 106374 | 106,374 | 106,374
szazmaiionlais 126278 | 125454 | 124372 | 126278 | 121,846 | 120,512
Fumaie

- UIU 183 183 183 183 183 183

- $ouay 7625% | 7625% | 76.25% | 7625% | 76.25% | 76.25%
ngu 2 unnNsevla

- UM 0 0 0 0 0 0

- $ovay 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Aqu 2 [FunNso LA

- UIU 24 24 24 24 24 24

- $ouay 20.00% | 20.00% | 20.00% | 20.00% | 20.00% | 20.00%
ngu 3 unnesevla

- UM 0 0 0 0 0 0

- $ouay 0.00% 0.00% 0.00% 0:00% 0.00% 0.00%
ngu 3 FUNNNITOUIR

- 1UIU 3 3 3 3 3 3

- $ouay 3.75% 3.75% 3.75% 3.75% 3.75% 3.75%
szpznailg
msaframasng Guii) 0.64 1.00 1.23 0.67 1.00 1.23
msudtlaym Gui) 0.67 1.23 1.94 0.64 1.33 1.94
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yﬂﬂcgmﬁ B-5p B-8p B-10p B-5q B-8q B-10q
NUMFUNA 320 320 320 320 320 320
Sugndmsvuda 8 8 8 8 8 8
sudIiusmsvuda 5 8 10 5 8 10
Usziamidenly p p p q q q
Waans
Al ielumsvuds (fuum) | 3.021.58 | 3,020.90 | 3,018.59 | 2,975.99 | 2,997.78 | 2,992.17
ANuAINMIz auiiga 0.00% 0.01% 0.00% 0.00% 0.04% 0.00%
TEYTNNITIY 352,179 355,695 354,837 348,469 352,063 350,863
szgzmaiienaluaeson 128,002 | 127,996 | 127,996 | 128,002 | 127,996 | 127,996
izﬂzﬂNL‘ﬁﬂ’JLﬂd'ﬁ’m 154,134 150,618 153,276 150,502 149,302 146,908
Fumaie

- UIU 215 215 215 215 215 215

- 3000y 67.19% | 67.19% | 67.19% | 67.19% | 67.19% | 67.19%
ngu 2 unnNsevla

- UM 0 0 0 0 0 0

- fouay 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Aqu 2 [FunNso LA

- UIU 42 42 42 42 42 42

- 3000y 2625% | 2625% | 2625% | 2625% | 2625% | 26.25%
ngu 3 unnesevla

- UM 0 0 0 0 0 0

- $ouay 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
ngu 3 FUNNNITOUIR

- 1UIU 7 7 7 7 7 7

- 3000y 6.56% 6.56% 6.56% 6.56% 6.56% 6.56%
sveznmilg
myadrauaIng Guii) 1.7 2.66 33 1.72 2.67 327
msudtlaym Gui) 2.03 3.77 4.48 1.97 3.17 3.84
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ﬁﬂﬂty‘lﬂ‘ﬁ C-5p C-8p C-10p C-5q C-8q C-10q
Puamdung 400 400 400 400 400 400
Sugndmsvuda 10 10 10 10 10 10
sudIiusmsvuda 5 8 10 5 8 10
Uszianidon'ly p p p q q q
Waans
alFnelumsvuas Glunm) | 3.438.52 | 342135 | 339756 | 3.416.81 | 3,394.81 | 3,373.18
mwmmmﬂfhﬁmmzﬁuﬁqsa 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
FLUTNTIN 405,844 | 401,751 | 401,751 | 400,780 | 404217 | 404217
szgzmaiienaluaeson 134,042 | 133,953 | 133,953 | 134,042 | 133,953 | 133,953
szgzmaiienaim 162,728 | 164,593 | 162,571 | 157,664 | 161,101 | 160,256
Fumaie

- UIU 229 230 230 229 230 230

- $ouay 57.25% | 57.50% | 57.50% | 57.25% | 57.50% | 57.50%
ngu 2 unnNsevla

- UM 0 0 0 0 0 0

- $ovay 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Aqu 2 [FunNso LA

- UIU 72 70 70 72 70 70

- $ouay 36.00% | 35.00% | 35.00% | 36.00% | 35.00% | 35.00%
ngu 3 unnesevla

- UM 0 0 0 0 0 0

- $ouay 0.00% 0.00% 0.00% 0:00% 0.00% 0.00%
ngu 3 FUNNNITOUIR

- 1UIU 9 10 10 9 10 10

- $ouay 6.75% 7.50% 7.50% 6.75% 7.50% 7.50%
szpznailg
msaframasng Guii) 3.70 5.70 7.09 3.70 5.72 7.05
msudtlaym Gui) 7.61 13.55 21.59 6.97 12.73 21.25
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yﬂﬂcgmﬁ D-5p D-8p D-10p D-5q D-8q D-10q
Fudun 520 520 520 520 520 520
Sangndmsvuds 13 13 13 13 13 13
sudIiusmsvuda 5 8 10 5 8 10
Uszianidon'ly P p p q q q
Hadns
alFelumsuuas Giuanm) | 3955.06 | 394293 | 3929.98 | 3912.89 | 3899.03 | 3899.48
mwmmmﬂfhﬁmmzﬁuﬁqsa 0.05% 0.00% 0.03% 0.00% 0.00% 0.04%
FLUTNTIN 475,682 | 471,989 | 470,987 | 464,111 | 465,048 | 467,746
szgzmaiienaluaeson 136218 | 136213 | 136,201 | 136211 | 136,196 | 136,196
szgzmaiienaim 168,366 | 164,673 | 163,671 | 156,795 | 157,732 | 160,430
Funiden

- UIU 231 230 229 231 230 230

- $ouay 4442% | 4423% | 44.04% | 4442% | 4423% | 44.23%
ngu 2 unnNsevla

- 1UIU 0 0 0 0 0 0

- $ovay 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Aqu 2 [FunNso LA

- U 110 112 114 110 112 112

- $ouay 4231% | 43.08% | 43.85% | 42.31% | 43.08% | 43.08%
ngu 3 unnesevla

- 1UIU 0 0 0 0 0 0

- $ouay 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
ngu 3 FUNNNITOUIR

- U 23 22 21 23 22 22

- $ouay 1327% | 12.69% | 12.12% | 1327% | 12.69% | 12.69%
szpznailg
msaframasng Guii) 9.17 14.28 17.67 9.17 14.25 17.67
msudtlaym Gui) 60.17 336.94 165.83 33.64 72.91 50.77
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yﬂﬂcgmﬁ E-5p E-8p E-10p E-5q E-8q E-10q
Puamdung 640 640 640 640 640 640
Sangndmsvuds 16 16 16 16 16 16
sudIiusmsvuda 5 8 10 5 8 10
Uszianidon'ly P p p q q q
Hadns
alFnelumsuuds (unm) | 4308.83 N/A N/A 4347.02 | 4330.68 N/A
mwmmmﬂfhﬁmmzﬁuﬁqsa 0.00% N/A N/A 0.01% 0.01% N/A
FZYZNNTI 529,770 N/A N/A 522,363 | 526,652 N/A
szgzmaiienaluaeson 113,095 N/A N/A 113,138 | 113,095 N/A
szazmaiionlais 136,459 N/A N/A 129,052 | 133,341 N/A
Funiden

- UIU 189 N/A N/A 188 189 N/A

- $ouay 29.53% N/A N/A 2938% | 29.53% N/A
ngu 2 unnNsevla

- 1UIU 0 N/A N/A 0 0 N/A

- $ovay 0.00% N/A N/A 0.00% 0.00% N/A
Aqu 2 [FunNso LA

- U 182 N/A N/A 184 182 N/A

- $ouay 56.88% N/A N/A 57.50% | 56.88% N/A
ngu 3 unnesevla

- 1UIU 0 N/A N/A 0 0 N/A

- $ouay 0.00% N/A N/A 0.00% 0:00% N/A
ngu 3 FUNNNITOUIR

- 1UIU 29 N/A N/A 28 29 N/A

- $ouay 13.59% N/A N/A 13.13% | 13.59% N/A
szpznailg
myadrauaIng Guii) 19.05 29.80 N/A 19.06 29.78 N/A
msudtlaym Gui) 98.02 N/A N/A 86.03 227 N/A
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