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Abstract
In order-driven production systems, the manufacturer decides how to selectively accept incoming orders as well as allocate capacity to the accepted ones so as to maximize total revenue. In this paper, we investigate the role of capacity allocation on the performance of different order acceptance mechanisms. Through numerical simulations over 600 scenarios by variations in both production and market factors, we evaluate the performance of First-Come-First-Served (FCFS) mechanism under different allocation policies and find that capacity allocation has a significant impact on the performance of the FCFS mechanism. 

Introduction
Revenue management, which originated in the airline industry, is aimed at solving the allocation of airplane seats with different fares. After more than four decades of development, revenue management techniques have been successfully applied to many other industries such as car rentals [1][2], hotel and resort management [3][4], management of public parks [5], and broadcasting and advertising [6]. Revenue management is a process that organizations can use “to sell the right products to the right customer at the right time for the right price so as to maximize revenue.”[6]
Revenue management has great application potential in production systems. In order-driven production systems, one of the key questions is to efficiently match capacity with demand. The inventory rationing theory in revenue management, i.e., to appropriately allocate the remaining capacity into different types of customers, is a scientific method, which has been extensively researched. Haynsworth and Price [7] and Ha [8] propose the limited capacity rationing problem aiming at different classes of customers. Harris and Pinder [9] present two models to solve the pricing and capacity allocation problems for an order-driven production system with two classes of orders. Sridharan [10] and Ray et al. [11] apply the concept of perishable asset revenue management (PARM). Balakrishman et al. [12] analyze a production system with two classes of products in the fashion industry and propose a heuristic capacity allocation process under stochastic demands. Based on this, Barut and Sridharan [13] develop the single period model with multiple classes of products. Barut and Sridharan [14] apply the dynamic capacity allocation process (DCAP) technique to an order-driven production system and showed that the model’s performance was better than the First-Come-First-Served (FCFS) mechanism in a variety of scenarios. Our objective is to develop a less complex mechanism which can provide improved performance. 
description OF Experiment
Basic Assumptions
We assume a manufacturing environment where production is driven by orders. The system is capable of producing three classes of products. Each customer order is characterized by a product class, an order size, and a due date. The profits of consuming per unit capacity to produce class 
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Consider a continuous time horizon (T) divided into 450 periods. In the first 225 periods, the system can only accept orders but cannot produce any products. The periods from 226 to 450 are production periods. During these periods, the system can accept the orders and produce three classes of products. In each of these periods, the total available capacity is 24.
Orders of class 
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 products arrive in accordance with a non-homogenous Poisson process, the rate of which is linearly decreasing with time satisfying
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-class products is subject to truncated normal distribution (order size is nonnegative, if negative, regenerate a new random number) with mean 
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. The due date of each order is uniformly distributed on the interval, 
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 is the arrival time of the order. We assume tardiness is not allowed but earliness is permissible without penalty. The capacity available at each period is fixed and perishable if not used by the end of the period. In addition, an order received partway through a period can only use the capacity available from the moment of its arrival time until its due date.
Operating Conditions
There are a variety of operating conditions that may affect the performance of FCFS mechanisms. We investigate the same combinations of operating conditions characterized by variations in profit attractiveness, capacity tightness order size structure, order rate structure and demand variation found in Barut and Siridharan (2005). Each factor is briefly described below.
Profit attractiveness (AF) captures the rate of change in profit contributions of product classes. The value of AF is considered at five levels: 0.5, 0.6, 0.7, 0.8 and 0.9. AF=1 means all three levels of products have the same price. A smaller value of AF implies a larger difference in price between different product classes. Denote relative profitability among different classes as
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. To reflect the diversity of relative profitability differences, we consider the following three patterns: 1) decreasing relative profitability (DRP): 
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; 3) increasing relative profitability (IRP): 
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 can be determined by the above relative profitability patterns.
Capacity tightness (CT) is the ratio of total available capacity and expected aggregate demand over the time horizon. CT is also considered at five levels: 0.5, 0.6, 0.7, 0.8 and 0.9.
Order size structure (OSF) captures order size patterns among product classes. Let 
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 be the mean order size for product class i. Let 
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. We consider OSF at two levels: 0.75 and 1.25. Let 
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Order rate structure (ORF) denotes the ratio of the average order rate of two neighboring classes, i.e., 
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Demand variation, characterized by coefficient of variation (CV), captures the variation of demands.  We assume three product classes share the same CV which varies at two different levels: 0.25 and 0.5. 
All the above parameters are similar to those found in Barut and Sridharan (2005). The total number of different scenarios tested is 600.
Order-Processing Approaches
We incorporate two order-processing approaches. The first one is Whole Lot order processing, i.e., each order must be processed in one lot. The other one is Split Lot order processing, i.e., each order can be split into several lots and processed between the arrival date and due date. The adoption of order-processing approaches may be determined by products characteristics, or convenience. The order size in the above settings is normally about 6, while the daily capacity is 24. Thus, for most orders, they can be processed in one day. However, when we have a large number of days where the remaining capacity is small, the Split Order processing can more efficiently utilize the available capacity. In this paper, we assume the products are divisible, the order size and assigned capacity are not necessarily integers.
Performance Metric
The primary performance metric is the total expected profits (TP). In addition, we also incorporated capacity utilization (CU), which is defined as the ratio between total amount of capacity used and total fixed capacity available over the planning horizon.
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