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Achievable Capacity Index for Measuring
Profitability of Newsboy-type Product and ItsApplication

Student: Rung-Hung Su Advisor: Dr. W. L. Pearn

Department of Industrial Engineering and Management,
College of Management, National Chiao Tung University

Abstract

In this dissertation, we develop a new index “Achievable Capacity Index, |,”, which
can accurately and simply measure the profitability of newsboy-type product with normally
distributed demand. Note that the profitability defines as the probability of achieving the target
profit under optimal ordering condition. An unbiased and effective estimator of |, isderived
to estimate actual |, as the parametersof distribution are unknown. By using the proposed
index, this dissertation also investigate-two common' problems in the inventory systems,
product evaluation problem and product selection problem:.

First, we consider the single old stock product: If the new product is introduced, one
ought to judge whether the old product:is unworthy of‘being ordered or is curtailed due to the
gpatial constraint in the warehouse. Therefore, we investigate the product evaluation which
examines whether the profitability meets a designated requirement. We utilize the statistical
hypothesis testing methodology to tackle this problem. The critical value of the test is
calculated to determine the evaluation results. The sample size required for the designated
power and confidence level is also investigated. An application example for a fresh food
product is provided to illustrate the practicality of the proposed approach.

Practically, the market information regarding demand is sometime obtained from multiple
samples rather than single sample. Therefore, we estimate and test |, based on multiple
samples. A hypothesis testing for tackling the product evaluation problem based on multiple
samples is presented. Critical values of the test are calculated to determine the evaluation
results. A real case on the sales of donuts is presented to illustrate the applicability of our
approach.

If the multiple old products are considered to compare each other, we study the product
selection problem which deals with comparing two old products and selecting the one that has



a significantly lower profitability. Also, the statistical hypothesis testing methodology is
performed to tackle this selection problem. Critical value of the test is calculated to determine
the selection decision. Sample size required for a designated power and confidence level is also
investigated. An application example on comparing English-teaching magazines is presented to
illustrate the practicality of our approach.

Keywords. Achievable capacity index, estimating and testing, multiple samples, newsboy
problem, normally distributed demand, product evaluation, product selection.
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