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Melvyn Sim (FilNiEEZKE)

Dr Melvyn Sim is a Provost’s Chair Professor in the Department of
Analytics and Operations (DAQO) at the National University of Singapore
(NUS) Business School. His research interests broadly encompass
decision-making and optimisation under uncertainty, with applications in

finance, supply chain management, healthcare, and engineered systems. He

currently serves as a Department Editor for Manufacturing & Service
Operations Management (MSOM).

rEREE: Robust Benchmark Satisficing

IRESHHEE: We propose a robust benchmark satisficing framework for data-driven decision-making
under uncertainty, designed to identify decisions whose expected revenue exceeds that of a
comparator by a user-specified surplus—even when the true distribution is unknown. This
framework generalizes the robust satisficing model of Long et al. (2023), by accommodating a
broader range of benchmark-driven decision criteria as individuals often evaluate their
performance relative to others or to reference standards. Built on distributionally robust
optimization, our model employs the Wasserstein metric to model distributional ambiguity while
ensuring finite-sample performance guarantees. Within this framework, we identify the optimal
linear transformation of the uncertain parameters that minimizes conservatism, formulated as a
determinant minimization problem with an exponential moment constraint. When estimating the
deviation matrix from data, we also introduce a spectral regularization constraint to limit its
condition number and prevent its determinant from collapsing to zero. We derive tractable
reformulations under various structural assumptions on both the primary and comparator revenue
functions, including settings with linear recourse. We validate the framework through two
computational studies. In a portfolio optimization problem, our model consistently outperforms an
equal weighted benchmark, offering improved risk-return profiles, especially with our proposed
deviation matrices. In a multi-product newsvendor setting, where product demands depend on
S&P 500 and gold prices, the model ensures revenue superiority over the better-performing
benchmark. Together, these results underscore the framework’s flexibility and practical

effectiveness in benchmark-driven, uncertain environments.
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Zhi Chen is an Associate Professor in the CUHK Business School and an
Research Associate in CUHK Shenzhen Research Institute, the Chinese

University of Hong Kong. His research interests include (1) developing

models and designing algorithms for decision-making under uncertainty

with different levels of data availability as well as applications in business,

economics, finance, and operations; (2) how to compete or cooperate in
joint activities such as resource allocation and risk management. His research has been funded by

NSFC and Hong Kong Research Grants Council.

IrE5SRE: Data-Driven Robust Inventory Management with Time-Series Demand

IBEIHE . We study the multi-period stochastic inventory management problem with time-series
demand in a data-driven setting. When historical data is limited, the estimate-then-optimize
method often suffers from overfitting and poor out-of-sample performance. To address this, we
propose a data-driven robust optimization approach that constructs a Wasserstein ambiguity set
capturing demand correlation and uncertainty across the entire planning horizon. We identify that
this approach enables a recursive solution via robust dynamic programming, and we show that a
state-dependent base-stock policy is robustly optimal. Statistically, we derive finite-sample
performance guarantees for the data-driven robust policy relative to the full-information optimal
policy, extending existing results by explicitly accounting for demand correlation and
distributional uncertainty. Numerical experiments demonstrate the superior out-of-sample
performance of our data-driven robust policy, particularly with limited data, and underscore the

importance of modeling general time-series demand.
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Fang Liu (Durham University)

Fang Liu is currently a professor in Operations Management at the Durham
University Business School, Durham University. She received her PhD in
Operations Management from Fuqua School of Business, Duke University.
Her primary research interests are in humanitarian operations, mechanism

design, and sustainable operations. She is currently working on multiple

projects, including various allocation problems with applications in
humanitarian operations and e-commerce. Her paper has appeared in Operations Research,
Manufacturing and Service Operations Management, and Production and Operations Management.
She is the winner of 2022 M&SOM data-driven competition and the finalist of IFORS Prize for
Development 2023. She is a reviewer for many top journals such as Management Science,
Operations Research, Math of OR, MSOM, and POM.

IE™E : Heuristics for Warehouse Assortment Selection Using Birkhoff-von Neumann
Decomposition

IREHZE: The rapid growth of e-commerce has significantly expanded product variety,
intensifying the challenge of efficient order fulfillment. To enable fast delivery, e-retailers
strategically position front-end warehouses near customers. However, these warehouses operate
under strict capacity constraints, making assortment selection a critical decision in minimizing
fulfillment costs. Ideally, each customer order can be fulfilled entirely from a single front-end
warehouse. Otherwise, reliance on back-end support increases operational costs, carbon emissions,
and delivery lead times, ultimately degrading service quality. In this work, we propose a scalable
and flexible heuristic for warehouse assortment selection in both single- and multi-warehouse
settings. The heuristic accommodates diverse warehouse- and order-specific cost structures while
providing rigorous performance guarantees. Specifically, we establish that its fulfillment cost
remains within a constant factor of the optimal solution, where the approximation ratio depends on
the largest order size when fulfillment costs are uniform, and on cost disparities across warehouses
when fulfillment costs vary. Extensive numerical experiments further demonstrate that the
proposed heuristic consistently outperforms existing methods across both single- and

multi-warehouse settings.
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IrEREE: Joint Inventory and Routing for EV Battery Swapping Networks with Hybrid Charging

IREEE: The development of new energy vehicles (NEVS) is an essential pathway for China to
transition from an automotive powerhouse to an automotive leader, as well as a strategic initiative
to address climate change and promote green development. Battery-swapping electric vehicles
(EVs), with advantages such as short energy replenishment time and high battery charging safety,
hold broad application prospects in public transportation and industrial parks. However, due to the
imbalance and volatility between transportation demand and grid power supply capacity, the
current single-station “distributed charging, distributed battery swapping” operational model faces
significant challenges. This talk will introduce an hybrid charging policy based EV service
network operation model, establish a joint inventory-routing optimization model, propose a
gueuing theory analysis method for stochastic demand arrivals, general random service times, and
sufficient service capacity conditions, and design an exact solution algorithm for a nonlinear

mixed-integer programming model based on submodularity and constraint generation.
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IREREE: A Unified and Computationally Efficient Framework for Procurement Portfolio
Optimization with Option Contracts

IRESHEE . Efficient procurement decisions are crucial for maintaining stable material flows in
competitive supply chains. This paper introduces a unified and computationally efficient
framework for the procurement portfolio problem with option contracts (PPP-OC) in a
two-echelon supply chain, consisting of multiple suppliers and one buyer. The buyer, facing
uncertain demand, must reserve capacity from suppliers who offer a two-part fee structure: option
price and strike price. We equivalently transform the PPP-OC into a transportation problem (TP)
that can be solved efficiently. We propose three dominance rules among option contracts to filter
out invalid options, simplifying the problem. Additionally, we present a binary-search-based (BSB)
algorithm, offering significantly lower computational complexity than existing methods. We also
address five PPP-OC variants, including procurement settings with fixed costs and reserving
guantity window, stock-out allowances, spot market integration, multi-channel procurement with
supply risks, and block reservations. These variants are solved efficiently using our TP-based
framework, demonstrating the flexibility and robustness of our framework across various
procurement settings. An extensive numerical study evaluates the efficiency of our proposed
solution methods in various procurement scenarios, verifies the dominance rules and identifies
active options, and examines the sensitivity of the optimal solution to varying stock-out cost,

demand variability, and levels of supply risk.
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IEEEREHE: Leveraging Network Effects for Connected Products: Strategies and Implications for
the Value Chain

IREEIEE: This paper examines how a value chain can strategically harness network effects in
connected products. We consider a representative two-tier value chain, in which a manufacturer
sells a connected product through a retailer. Consumers derive both a standalone value and a
network benefit, which increases with the size of the user base and the strength of the network
effect. We investigate two strategies to effectively leverage these network effects. First, we analyze
network expansion through seeding, which involves providing the product for free to a targeted
group of consumers. Our analysis shows that when the production cost is sufficiently low, seeding
arises in equilibrium and exhibits a “bang-bang” pattern, with either the manufacturer or the
retailer exclusively undertaking seeding. Under strong network effects, the manufacturer can
induce retailer seeding through a quantity-forcing contract with a wholesale discount, thereby
replicating the centralized outcome where both firms are integrated as a central planner. Next, we
explore engineering network effects through investment. The decentralized value chain results in
less efficient investment than the centralized one, leading to lower social welfare. However, when
both strategies are jointly employed, we uncover a striking result: the decentralized value chain
can yield higher social welfare than the centralized one. This occurs because the central planner
underinvests in network effects, as investment generates a positive externality for seeded users,
whereas the manufacturer may overinvest to reduce the wholesale discount, potentially resulting in
greater social welfare.
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IBEREHE: Unravelling the Impact of Anti-corruption Inspection on Supply Chain Leanness

IREHFE: Supply chain leanness is prominent for firms to achieve the goal of operational
efficiency, which is potentially disrupted by anti-corruption inspection conducted by authorities
in recent years. Firms need to comprehend the nuanced impact of anti-corruption inspection to
develop coping strategies. Drawing on institutional theory, this study aims to investigate the
impact of anti-corruption inspections on firms’ supply chain leanness. Furthermore, it seeks to
examine the role of government subsidies and internal control quality in moderating the impact
of anti-corruption inspections on supply chain leanness. Using a sample of 2,353 firms in China,
this study conducts empirical examinations through regression analysis to investigate the impact
of anti-corruption inspection on supply chain leanness. Findings indicate that anti-corruption
inspection has a negative impact on supply chain leanness, which is moderated by government
subsidy and internal control quality. Moreover, this study also reveals the negative relationships
between inspection lead time and SCL as well as inspection duration and SCL and further
explains how these negative relationships are mitigated by the two aforementioned moderators.
By unraveling the impact of anti-corruption inspection, this study provides insights to both
supply chain leanness literature and supply chain management practitioners on how to

effectively deal with disruptions caused by anti-corruption inspection.
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IBEREHE: Economics of Integrating Al Overview into Search Engines

IREEE: Generative Al is fundamentally reinventing internet search. Although generative Al
significantly greatly enhances the efficiency of processing information for users, such tools also
potentially lead to declining traffic for publishers and pose monetization challenges for search
engines. Motivated by these observations, in this paper, we develop an analytical model to
examine the impact of integrating Al Overview—Google’s generative search tool—into search
engines, focusing on its effects on the stakeholders within the platform ecosystem including
publishers, the search engine and users. Our findings reveal that: First, although Al Overview
always leads to a reduction in the total traffic to publishers, Al Overview can incentivize more
high-quality publishers to publish webpage links on the search engine when the Al
summarization capability is moderate and the user retention rate is high, resulting in an increase
in their total profits. However, Al Overview is always detrimental to low-quality publishers,
lowering their total profits. Second, even though Al Overview increases the advertising intensity,
the search engine can realize profit growth only when the Al summarization capability is
moderate and the user retention rate is high. Third, the users’ search experience is always
improved with Al Overview: users’ expected quality for search results, the total number of user
searches, and the user surplus all increase. Finally, the overall impact of Al Overview on the
platform ecosystem varies: it may result in a win-win-win scenario where publishers, the search

engine and users all benefit, or where some benefit while others are worse off.
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IrESREE Distributing New Digital Content: An Analysis of Creator-Platform Contracts
IBEHHZE : Digital content platforms (DCPs), such as Amazon and iQIY1, distribute new content
from third-party creators to consumers via individual purchase options through two primary
contract types. The DCP pays the content creator a lump-sum fee and sets the content price
under a fixed-fee contract (FFC), whereas the creator determines the content price and receives
a share of the content sales revenue under a revenue-sharing contract (RSC). Typically, the DCP
offers subscribers a discounted price under both contracts. The upstream creator can
strategically set either a fixed fee or a revenue-sharing rate to shape the DCP’s contract choice.
To investigate the pricing and distribution strategies for new content, we develop a
game-theoretical model that analyzes the interactions among a content creator, a monopoly or
duopoly DCP(s), and consumers (subscribers and free users). When the fixed fee and
revenue-sharing rate are determined ex ante, a misalignment in contract preferences emerges
between the creator and the DCP in the monopoly case, indicating that neither contract achieves
incentive compatibility. In the duopoly case, the RR arrangement, where both DCPs adopt the
RSC, can ensure incentive compatibility among the creator and the DCPs, vyielding a
“win-win-win” outcome. However, when the content creator strategically sets the fixed fee
and/or the revenue-sharing rate, the contract choices of the creator and the DCP(s) can be
aligned. Specifically, when the total subscriber base is relatively small, the FF arrangement,
where both DCPs adopt the FFC, emerges as the equilibrium; otherwise, with a relatively large
base, the FR (RR) arrangement becomes the equilibrium under relatively low (high) subscriber
price sensitivity. As the asymmetry between the DCPs’ subscriber bases increases, the
equilibrium shifts from the symmetric arrangement (FF or RR) toward the asymmetric FR
arrangement, with the creator’s profit exhibiting a U-shaped pattern. Moreover, when the free
user segment is relatively small (large), the FR (FF) arrangement constitutes the equilibrium
under moderately high (low) free user price sensitivity; otherwise, when free users’ price
sensitivity is relatively low or high, the RR arrangement becomes the equilibrium. Our findings
provide multifaceted insights into contract selection for distributing new content across various
market scenarios.
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rEREE: Joint Pricing and Inventory Decisions under Unknown Demand: A Satisficing Approach
with Shape Information

IBEHHE: In this talk, we study a joint pricing and inventory decision problem where the exact
price-demand relationship is unknown, but historical data and certain shape information
(monotonicity, convexity, elasticity, etc) are available. Unlike traditional estimate-then-optimize
approaches, we propose an end-to-end satisficing model that directly integrates historical data and
shape constraints to avoid overly conservative choices of demand function and achieve robust
profitability against demand estimation error. To address the original nonlinear model with
infinitely many constraints, we reformulate the problem into a bilevel optimization model. We
derive tractable solutions via second-order cone programs for lower-level subproblems and design
efficient algorithms under continuous and discrete pricing sets for the upper-level problem,
respectively. Through theoretical and numerical validation, we demonstrate that the effectiveness
of shape constraints depends critically on the decision-maker’s profit targets. Notably, we reveal a
counterintuitive finding: complex shape structures do not universally guarantee superior
performance, whereas simplified structures prove more advantageous in low-profit-target
scenarios. Furthermore, our results demonstrate non-asymptotic convergence to sample size across
diverse noise distributions, demand structures, and shape features. Finally, we conduct extensive
experiments using synthetic and real-world datasets to confirm that the end-to-end model
consistently outperforms parametric and non-parametric estimate-then-optimize methods across
key profit metrics, including mean, range, and VaR. This dual theoretical-empirical validation
confirms the favorable balance of our framework between profitability and risk mitigation while

maintaining robust performance.
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IrEREE: Multi-Agent Deep Reinforcement Learning for Decentralized Proactive Transshipment
IRESHEEE . We consider decentralized proactive transshipment between multiple locations where
each retailer aims to maximize profit by jointly deciding on ordering and transshipment. To
coordinate inventory movement among the retailers, we have developed a matching mechanism
that generates a transshipment plan based on their intended quantities of goods. In this study, we
use Heterogeneous-Agent Proximal Policy Optimization (HAPPO), a multi-agent deep
reinforcement learning (MADRL) algorithm, to investigate that. We also design tailored
techniques for MADRL in inventory management, such as incorporating exogenous demand
information and an agent-specific central state, to improve performance effectively. Our results
demonstrate that HAPPO outperforms heuristic algorithms and is more effective in tackling
complex network problems. Our experiments indicate that transshipment provides more
significant benefits to the entire system as the number of agents and lead time increases.
Additionally, adjusting the transshipment price influences the transshipment market’s activity
level, impacting the overall system’s profitability. Finally, when applied to a beverage supplier’s
dataset, HAPPO consistently outperformed heuristic algorithms, highlighting its practical
applicability.
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rESREE : Drone Station Location and Routing Optimization for Infrastructure Inspection

IREHIE: Recent advancements in drone technology have expanded drone applications in
logistics, humanitarian aid, and infrastructure surveillance. Motivated by the demand for
drone-based infrastructure inspection and the emerging design of drone battery swapping
stations, this paper introduces the location routing problem with heterogeneous stations and
drones (LRPHSD). In the problem, two types of stations are considered: one that supports a
single drone, and another that accommaodates two heterogeneous drones with different battery
capacities. The objective is to determine the locations and types of stations, along with the
multi-trip routes of drones, to minimize the total cost. We formulate the LRPHSD as a
mixed-integer linear programming model and develop a two-stage adaptive large
neighborhood search algorithm (TSALNS) for resolution. Numerical results show that for
large-sized LRPHSD instances, TSALNS can efficiently find solutions comparable to or
better than those obtained by Gurobi within a 3600-second time limit. For classical location
routing problem instances, TSALNS provides solutions with optimality gaps of around 3%
for instances with over 150 nodes in under two minutes. The results based on simulated data
and a real-world case study collectively demonstrate that a heterogeneous station-drone
configuration can achieve a better balance between cost and task completion time compared

to various homogeneous configurations.
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IBEREE: A multi-resource time-flexible task assignment problem

IREIEE: In this study, we investigate a multi-resource time-flexible task assignment problem
(MRFTAP), in which each individual task needs to be served by multiple resources
simultaneously. The main challenge of this problem is to determine the start service time for each
task while ensuring the synchronization among various resources. To solve this problem, we
propose an assignment model with maximal cliqgue (MC) constraints. The proposed model has
significant advantages over the traditional models: it can provide tighter linear programming (LP)
relaxation than the continuous-time variable model, and resolve the suboptimality issue of the
discrete-time model. Because the model possesses a column-dependent-row structure, we develop
a column-and-row generation solution approach, which creatively interprets the duals of MCs as
the values of conflicted periods to facilitate a polynomial subproblem algorithm. Because both the
column-generation subproblems and row-generation subproblems can be solved by polynomial
algorithms optimally, we prove that the LP relaxation of MRFTAP is polynomially solvable. The
computational results demonstrate that our model and solution approach can provide optimal or
near-optimal solutions within a limited time, significantly outperforming the traditional discretized
and sequential approaches. Furthermore, we propose a set partitioning model with locally maximal
cliques to handle MRFTAP with travel time. We prove that the proposed model not only provides
stronger reduced costs compared to the traditional set partitioning model, but also stabilizes the

dual values, thereby accelerating the solution convergence computationally.
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R E : Nested Set Covering/Packing Problem: Degeneracy Alleviation and Dual Stabilization
IBEHHZE . Dual-optimal and Deep dual-optimal inequalities (DOIs/DDOIs) are known to aid dual
stabilization and accelerate convergence. However, the existing research overlooks the fact that
DOIs/DDOlIs also increase primal degeneracy, thereby extra effort is needed to prove optimality.
Therefore, when addressing linear programs, it is critical to stabilize the dual as well as reduce
primal degeneracy. We study a nested multi-stage set covering problem and propose a nested set
covering model, which can be viewed as a traditional set covering problem with special DDOISs.
Then, we derive strengthened reduced costs that can prescreen and prune degenerate variables,
and a pruning-and-pricing mechanism that utilizes both standard and strengthened reduced costs
to price out promising variables. An efficient nested column-and-row generation algorithm is
developed to exploit the benefits of both dual stabilization and degeneracy alleviation. A
comprehensive computational study on the airline crew scheduling problem shows that the
proposed nested approach can reduce the solution time by an average of 71.43% compared to a

standard column generation approach for traditional set covering problems.
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IBERRE: When gray markets meet “Made in China”: The impacts of global markets and
value-added tax refund

IREHEE: Motivated by the trend that a gray market such as overseas shopping is thriving on
E-commerce platforms, this paper investigates the impacts of the gray market on global supply
chain management. We consider a multinational firm (MNF) that outsources product
manufacturing to a contract manufacturer (CM) in China and sells products in both the China
market and overseas market. Owing to the price gap between the two markets, gray firms may
purchase products in the low-price market and compete with the MNF in the high-price market.
We build MNF-led Stackelberg game models under the two cases where the wholesale price
between the CM and MNF is exogenously given or endogenously set by the CM. We also consider
the impacts of China’s partial value-added tax (VAT) refund policy and consumers’ valuation
discount for gray products. Our analysis shows that the gray market emerges if the two markets
are highly asymmetric in size. Moreover, the gray market is more likely to emerge with lower
values of valuation discount, substitutability, and VAT loss. We find that both the MNF and CM
may be better off with the emergence of the gray market. When the gray market does not emerge
but poses a threat, the MNF strategically adjusts her global pricing strategy to prevent the gray
market. In this case, the threat of the gray market always hurts the MNF and CM under exogenous
wholesale price, but may improve the MNF’s profit under endogenous wholesale price, since the
CM is motivated to lower wholesale price to restore demand.
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JRESREE: Fake It Till You Fund It: The Rise of Exploitative Practices in Online Crowdfunding
Marketplaces

IREHEE: Online crowdfunding platforms enable creators to raise funds but are vulnerable to
manipulation, distorting backers’ perceptions and undermining trust. This paper develops a
game-theoretic model to explore platforms’ incentives to manipulate project appeal-through
tolerating fraudulent reviews, fake backers, misleading descriptions, or engaging in biased
endorsements and algorithmic exploitation. Creators set crowdfunding prices and, upon success,
establish regular prices for their funded products (e.g., via Indiegogo’s InDemand program). We
find that platforms may artificially boost the appeal of inferior creators to maximize crowdfunding
sales, intensifying post-campaign competition. Manipulation operates through two channels:
altering crowdfunding prices (price effect) and reshaping regular market dynamics (competition
effect). We also highlight the critical role of creators’ price commitments in shaping the
stakeholders’ incentives to manipulate. Notably, platform manipulation can yield a Pareto
improvement under static pricing, benefiting all creators and the platform, while superior creators
suffer under responsive pricing due to artificially diminished appeal. Our findings indicate that
regulatory measures (e.g., banning fake backers or algorithmic exploitation) may be ineffective in

curbing manipulation unless they address the platform’s underlying incentives.
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IrERE: Model Explanation, Accuracy Feedback, and Use of Algorithmic Advice: A Field
Experiment

IREHIZ: The “black-box” nature of modern Al algorithms remains a significant obstacle to
building strong human trust in Al systems. By collaborating with a large fresh goods retailer, we
conducted a large-scale field experiment, involving 230 brick-and-mortar stores and over 1,000
products (SKUs), to examine how the provision of model explanations and accuracy feedback
affects human store managers’ trust in and subsequent use of the algorithmic advice on order
quantities. Model explanations are information disclosed to make the underlying logic of the
algorithmic advice more transparent, while accuracy feedback is information indicating the
algorithm’s historical performance in predicting actual sales quantities. We randomly assigned all
the stores into four conditions: i) no provision of extra information; ii) model explanations only; iii)
accuracy feedback only; and iv) both model explanations and accuracy feedback. The results show
that while providing model explanations only created a small positive effect, while providing
accuracy feedback exerted a much larger positive effect on managers’ adoption of algorithmic
advice, indicating accuracy feedback is much more influential than model explanations. More
interesting, providing both types of transparency information leads to an unexpected negative
interaction effect. Our findings bear novel and important implications for Al designers’

trust-building strategies in practice.
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IRE&REE: Meal Deliveries with Ad-Hoc Drivers: A Distributionally Robust Contextual Optimization
Approach

IREHEE: Meal delivery with a mix of in-house and ad-hoc drivers has been prevalent in recent
years, in which the workforce constitutes about 30%-60% of the total expenses. In this work, we
study a tactical workforce planning problem to minimize the total costs for meal delivery
platforms. This problem determines the number of in-house drivers to hire as tactical-level
decisions, who would fulfill the uncertain and feature dependent customer orders together with
ad-hoc drivers in the subsequent operational phase. The objective is to minimize the sum of fixed
costs for hiring in-house drivers, variable costs for delivering goods by both in-house and ad-hoc
drivers, and penalty costs for unfulfilled orders. We account for uncertain customer orders and
availability of ad-hoc drivers, which are affected by uncertain contextual feature information such
as weather. To address the challenges caused by the complex interplay of in-house and ad-hoc
drivers, the feature-dependent uncertainty and the limited historical data, we propose a two-stage
distributionally robust contextual optimization (DRCQO) model. We reveal a hidden network flow
structure for the operational-level delivery problem, which enables us to relax the integer decision
variables to continuous ones and further allows us to propose a Benders decomposition algorithm
to solve the DRCO. Our numerical tests based on real-world data demonstrate the effectiveness

and efficiency of the proposed models and algorithms.
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