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Abstract—This work proposes an ABC-XYZ-type analysis 
modified with an observed merchandise deficit. The deficit 
is determined by right censoring. This manuscript proposes 
to account for right censoring in the ABC-XYZ analysis. This 
modified ABC-XYZ analysis updates many important 
quantities: the projected income, the coefficient of variation, 
and a nonparametric Kaplan-Meier estimate. An illustrative 
example shows that the classical ABC-XYZ algorithm 
underestimates the merchandise value where the deficit was 
observed; the magnitude of the coefficient of variation is also 
underestimated. The new method mitigates this issue and 
recalculates the overall profit and the coefficient of variation, 
taking into account not just the actual observed sample but the 
estimated overall market demand. 
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I. INTRODUCTION 
Logistics and supply chain management suggest multiple 

optimal merchandise and supply classification schemes as 
well as their timely management [1]. In [2], Analytic 
Hierarchy Process (AHP) was suggested for classifying a 
complex inventory combining multiple qualitative criteria 
including subjective judgments. In [3], authors applied a 
generic algorithm for inventory classification and compared 
their findings with the results of AHP-classification using 
two real datasets. In [4], inventory classification was 
completed simultaneously across four different criteria using 
artificial neural networks (ANN); [5] used fuzzy C-means 
clustering.  

Nevertheless, ABC analysis continues to be the most 
known and widely popular method for supply classification, 
elucidating most important merchandise groups [6]. ABC 
analysis proved to be so effective that it is currently used 
almost everywhere. This effectiveness prompts researchers to 
continue their effort towards extending ABC analysis to new 
and more complex applications. One extension focuses on 
multidimensional classification. In [7], inventory 
classification was completed with the use of a cross 
tabulation matrix. Some research [8-11] suggested using a 
super-criterion, a linear combination of multiple different 
criteria. In [12], the FNS (functional, normal, and small) 
algorithm was developed, which combined the classical ABC 
categorization with a new grouping strategy. This algorithm 
simultaneously used a multidimensional input (handling 
frequency, lead time, contract manufacturing process time, 
and specialty) to produce an inventory classification. 

But almost every retailer uses its sales data in ABC-XYZ 
analysis for monitoring the company’s profit and stability 
of demand, and making related decisions [1, 13]. It is often 
clear that the results of ABC-XYZ analysis do not always 
reflect real demand, as these results do not account for 
additional information potentially related to ABC and XYZ 
grouping. In [14, 15] authors suggested a modified with a 
known quantile ABC-XYZ analysis, which results in a more 

accurate grouping. In [16], a notorious effect of short-term 
outlying demand fluctuations was suppressed with Grabbs 
criterion. 

Specifically, the ABC-XYZ analysis does not use 
information such as when certain merchandise is fully sold 
out and some potential customers simply did not have a 
chance to make their purchase because of the deficit. In fact, 
this situation can be conveniently described by right 
censored data, which require certain statistical techniques for 
data analysis. The use of traditional statistical approaches not 
accounting for censoring often leads to seriously biased 
findings, and consequently, to related profit reduction [17]. 

In this work, an ABC-XYZ analysis accounting for right 
censoring is suggested. A plug-in estimator was used 
to estimate the mean and the coefficient of variation, where 
the Kaplan-Meier estimator was used to estimate the 
unknown cumulative distribution function. 

II. ABC-XYZ ANALYSIS IN THE PRESENCE OF DEFICIT 
The ABC method [6] is based on the Pareto principal and 

classifies merchandise assortment into three non-overlapping 
groups depending on the importance of the merchandise 
for the retailer. The classification criterion is a customary 
choice but predominantly, it is either the overall profit 
or overall revenue.  

Without loss of generality, we use product revenue 
,iR ,,1 Мi   during a predetermined time period as 

the optimality criterion, where M denotes the total number 
of products for sale. 

The classical ABC-analysis consists of four stages: 

1. All revenues are sorted out in a decreasing order  

,...21 MRRR  

2. For Мi ,1 , the ratio  
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 is calculated. 

3. For Мi ,1 , the cumulative ratio  
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 is calculated with S0 = 0. 

4. Finally, the decision is made:  

a. If  
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Abstract 
This work proposes an ABC-XYZ-type analysis modified with an observed merchandise 
deficit. The deficit is determined by right censoring. This manuscript proposes to 
account for right censoring in the ABC-XYZ analysis. This modified ABC-XYZ analysis 
updates many important quantities: the projected income, the coefficient of variation, 
and a nonparametric Kaplan-Meier estimate. An illustrative example shows that the 
classical ABC-XYZ algorithm underestimates the merchandise value where the deficit 
was observed; the magnitude of the coefficient of variation is also underestimated. 
The new method mitigates this issue and recalculates the overall profit and the 
coefficient of variation, taking into account not just the actual observed sample but 
the estimated overall market demand.




