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Abstract

This document provides a correction of some of values reported in the appendix of our
article entitled “A Matheuristic for Solving Inventory Sharing Problems” (Computers & Opera-
tions Research, Volume 138, 2022, 105605, ISSN 0305-0548, https://doi.org/10.1016/j.cor.2021.
105605). The correction only concerns the results of the experiments performed on the bench-
mark of large instances generated for the single and multi-vehicle inventory routing problem.
All tables are presented along with the corrected values.
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1. On the main contributions of the paper (Achamrah et al., 2022)

In Achamrah et al. (2022), we presented a new mathematical model for a multi-product
multi-vehicle inventory routing problem with transshipment in which transshipment-related
decisions, unlike other research, are integrated into the design of routes. Each vehicle is
allowed to deliver regular demand of each product: from a Central Warehouse to customers,
and also to deliver transshipped products from a pickup node to a delivery node. Moreover, we
proposed an original matheuristic to handle the combinatorial complexity of the problem which
integrates mathematical modelling strengthened with relevant derived valid inequalities and
hybridisation of two sophisticated metaheuristics, namely Genetic Algorithm and Simulated
Annealing. Furthermore, we conducted experiments to highlight the inventory sharing benefits
and draw managerial insights.

In tandem, we conducted broad experiments to assess the performance of the suggested
matheuristic on another classical problem. We used 660 benchmark sets of the literature
designed for the classical single and multi-vehicle IRP without transshipment. The benchmark
consists of 160 small instances proposed by Archetti et al. (2007), 60 large ones proposed by
Archetti et al. (2012) for a single-vehicle IRP, and 320 small instances and 120 large ones
adapted for multi-vehicle case (k = {2, 3}) by Coelho and Laporte (2013). Our results are
compared to those obtained using the best known exact algorithm branch-and-cut (B-C) of
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Coelho and Laporte (2013, 2014) with a time limit up to 86400 s and to the recent improved
branch-and-cut (I-B-C) developed by Guimarães et al. (2020).

Experimental results show that the proposed matheuristic can find optimal solutions for all
160 small-scale instances for single-vehicle IRP and within a minimal amount of time compared
to B-C and I-B-C. Moreover, for the multi-vehicle cases under consideration, on average, both
I-B-C and matheuristic outperform B-C in terms of the number of optimal solutions found
and run time. Finally, for the 320 instances, the matheuristic outperforms I-B-C, the current
best resolution approach regarding computational times, which highlights its performance and
efficiency.

As for 180 large-scale instances generated for single-vehicle and multi-vehicle IRP, we
claimed that, with respect to the gap computed using lower bound of B-C and I-B-C, our
matheursitic can find solutions with lower average gap: 8.06% against 9.29% for I-B-C and
28.07% for B-C. However, some of the reported results are incorrect, they are found to be lower
than the best lower bounds reported by Guimarães et al. (2020) and Coelho and Laporte (2013,
2014). Accordingly, we re-run tests to correct these values. In the following section, we present
the update of tables presented in the appendix.

2. Correction of tables presented in Subsection 5.3.1

Table 1 summarises the comparison of the results regarding the average UB, GLB and
CPU . Tables 2, 3, 4, 5, 6 and 7 provide detailed results for IRP on large instances. For
each exact algorithm B-C and I-B-C, the tables report the best solutions found so far (noted
Z1 and Z2 respectively), and the corresponding CPU in second. For the matheuristic, tables
provide the worst solution (WS), the best solution (BS), the average of the best solutions found
(BFS), and the average of the scaled CPU (S_CPU) with regards to hardware performances.
Tables also provide the contribution of the constructive phase (CPC in %) in improving the
quality of the final solution. Finally, for each S_CPU , tables report the computational time
needed in the constructive phase (CP) and improvement phase (IP).

From Table 1, we can see that the proposed matheuristic can always find solutions within
a least amount of computational time compared to B-C and I-B-C due to its exploration
capability regarding the searching procedures. Indeed, the matheursitic can find solutions
with an average CPU of 3045 s against 6654 s for I-B-C and 79103 s for B-C. As for solution
quality, we can see that both I-B-C and the matheuristic outperform B-C and that I-B-C
has yet the lowest UB compared to our matheuristic. Moreover, both approaches can find
good exclusive solutions. On the other hand, we can observe that, unlike small instances, the
matheuristic does not scale quite well with large instances. In this case, there is an exponential
increase in search space size, which requires an increase of the GA’ population size to further
explore the space.
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Table 1: Summary of comparison of results for large benchmark instances obtained using B-C, I-B-C and the
matheuristic

Instances B-C I-B-C Matheuristic
K T IC NI UB CPU(s) UB CPU(s) UB CPU(s)

1 6 Low 30 19911 69058 16535 5798 16879 2315
6 High 30 72078 59960 64431 5326 65681 2692

2 6 Low 30 31061 86400 18804 7200 19689 2732
6 High 30 60487 86400 66886 7200 69679 3148

3 6 Low 30 42348 86400 22235 7200 23062 3401
6 High 30 84955 86400 70505 7200 73382 3981
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3. Conclusion

In this document, we have updated some of values reported in the appendix of our pub-
lished paper. We were able to show that these new values for the classical IRP are still
computationally competitive in terms of solutions quality and run time. The results also
highlight the limitation of the genetic algorithm regarding scalability, which may leave room
for improvement of the matheuristic’s performance for a more thorough global and local search.
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