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Shopping and delivery problem (SDP) is to define a set of routes that

satisfy shopping requirements between multiple pickup points (i.e. shops) and delivery points (i.e.
customers). In this paper, we focus on a variant of SDP where agents can share the task of shopping
and delivery, and conduct an empirical study on the usefulness of "transshipment points™ in SDP.
Solving this variant of SDP involves new modeling and algorithmic difficulties. Based on the idea
that the SDP can be split into a shopping and a delivery task by going through a temporary depot
(TD) where agents can transship items, we propose a heuristic to solve these problems while
optimizing the location of the TD. We incorporated these heuristics into Tabu Search, and evaluated
them on generated and real-life instances. The results validated the effectiveness of our method and

revealed fundamental properties (e.g. trends of spatial distribution of TDs and trade-offs between
objective functions) of SDPT
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MML(2006) v.s.CFRS MLP(2011) v.s.CFRS SDPT v.s. CFRS
Node Distribution Class minsum minmax minsummax| minsum minmax minsummax| minsum minmax  minsummax
Uniform 40_40 18.35% 29.58% 21.51% 17.70% 27.65% 19.91% 19.38% 33.56% 23.63%
40_80 27.99% 35.47% 27.61% 27.71% 34.07% 26.88% 29.18% 39.49% 30.15%
40_120 31.37% 36.83% 29.52% 31.55% 36.37% 29.11% 32.66% 41.18% 31.90%
100_100 25.60% 32.12% 23.78% 25.54% 30.85% 23.32% 26.82% 36.67% 26.46%
100_200 32.72% 37.60% 30.01% 33.06% 37.67% 30.26% 34.10% 42.79% 32.14%
100_300 35.34% 39.30% 31.69% 35.61% 39.03% 31.61% 36.60% 43.29% 33.34%
Random(6x6) 40_40 22.34% 22.56% 10.61% 23.27% 20.32% 12.09% 23.47% 29.19% 16.59%
40_80 29.93% 26.82% 16.05% 30.95% 25.54% 17.00% 31.06% 32.77% 21.48%
40_120 31.70% 28.46% 18.44% 32.90% 27.18% 19.62% 33.04% 34.24% 23.70%
100_100 28.58% 25.89% 15.99% 29.94% 24.64% 17.25% 30.08% 31.86% 21.18%
100_200 31.32% 28.62% 19.66% 32.79% 28.04% 21.07% 32.97% 34.31% 24.36%
100_300 33.27% 30.78% 22.48% 34.70% 30.09% 23.86% 34.92% 36.19% 27.23%
Border(20x20) 40_40 22.61% 28.59% 25.60% 22.74% 28.70% 25.83% 23.54% 30.89% 26.54%
40_80 30.50% 34.17% 31.45% 30.84% 34.66% 31.80% 31.51% 36.10% 32.08%
40_120 34.29% 37.43% 34.93% 35.00% 37.76% 35.96% 35.72% 39.44% 35.83%
100_100 28.48% 31.45% 29.65% 29.26% 32.24% 30.50% 30.07% 33.81% 29.83%
100_200 33.01% 35.26% 33.57% 34.07% 36.44% 34.94% 34.86% 37.72% 34.51%
100_300 36.05% 38.29% 36.63% 37.15% 39.36% 38.19% 37.88% 40.24% 37.40%
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