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INTRODUCTION

Supply chain comprises the flow of products, information,
and money. In traditional supply chain management,
business processes are disconnected from stock control
and, as a result, inventory is the direct output of incom-
plete information. The focus of contemporary supply
chain management is to organize, plan, and implement
these flows. First, at the organizational level, products are
manufactured, transported, and stored based on the cus-
tomers’ needs. Second, planning and control of compo-
nent production, storage, and transport are managed
using central supply management and replenished through
centralized procurement. Third, the implementation of the
supply chain involves the entire cycle from the order-
entry process to order fulfillment and delivery.  Data
mining can create a better match between supply and
demand, reducing or sometimes even eliminating the
stocks.

Data mining thus has become an indispensable tool in
understanding needs, preferences, and behaviors of cus-
tomers.  It is also used in pricing, promotion, and product
development. Conventionally, data mining techniques
have been used in banking, insurance, and retail busi-
ness. This is largely because of the fact that the implemen-
tation of these techniques showed quick returns. Data
mining is being used for customer profiling where charac-
teristics of good customers are identified with the goals
of predicting new customers and helping marketing de-
partments target new prospects.  The effectiveness of
sales promotions/ product positioning can be analyzed
using market-basket analysis to determine which prod-
ucts are purchased together or by an individual over time,
which products to stock in a particular store, and where
to place products in each store (Groth 2000; Kopanakis &
Theodoulidis, 2003; Weir, 1998). In addition, data mining
is used in a variety of other industries such as the
financial, healthcare, and telecommunications industry,
among others.

There are a lot of opportunities and applications of
data mining even beyond the obvious. One of the poten-
tial areas is “Supply Chain Management.” One of the
realities of the demand and supply in the manufacturing

industry is that no matter how well balanced a system is,
there is an element of uncertainty that creates a mismatch
between demand and supply.   The objective of this article
is to identify those areas in the supply chain where most
of the uncertainty exists and to determine suitable data-
mining methods to accurately predict uncertainty. The
underlying assumption of this paper is that a data ware-
house has been implemented before the data-mining tech-
niques can be applied.

A KEY BUSINESS PROBLEM:
UNCERTAINTY

There are two issues that plague supply chain manage-
ment—variation in the demand and supply and variation
in the speed and extent of communication within the
supply chain. Variation in demand and supply is due to the
inherent uncertainty also present in the processes. Accu-
rately predicting the uncertainties in demand, supply, and
processes and then formulating action plans around the
prediction is the essence of supply chain management
(SCM).

Before we can address the problem of uncertainty in
supply chain and explain the use of data-mining tech-
niques, we need to understand the basic process of SCM
and where uncertainty exists. In its most simplified form,
a supply chain can be depicted as the flow of information
from a customer’s customer to a supplier’s supplier and
then the flow of material in the reverse direction, as shown
in Figure 1.

 The whole supply chain can be conceptually broken
down as Supply – Process – Demand. Traditional fore-
casting planners of supply chains use demand and supply
forecasting as a means of controlling uncertainty. How-
ever, there are three major drawbacks in those methods,
namely:

1. Incorrect forecasting model
2. Incorrect number of parameters
3. Incorrect coefficients values of these param-

eters.
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Each of these three problems can be solved using data
mining. The models are chosen from a finite set of pre-
defined models in data mining. The model can be recreated
as many times as needed in order to extract previously
unknown patterns and relationships in data. When fore-
casting using data-mining techniques, the program can
detect even minor effects of some parameters.

DATA MINING: METHODS AND
PROCESS

Data mining is the process of extracting ideas in data.  It
can also be defined as “a decision support process that
tries to discover patterns and relationships that are be-
yond the realm of human experience and imagination in the
large database and present them to a knowledgeable user
for review and examination” or “as the process of extract-
ing previously unknown, valid, and actionable informa-
tion from large databases and then using the information
to make crucial business decisions”  (Groth, 2000).

Data mining not only uses a discovery-based ap-
proach in which pattern matching and other algorithms are
employed to determine the key relationships in the data
but also describes the steps that must be taken to ensure
meaningful results.

DATA-MINING METHODS

Data mining is used to build six types of models aimed at
solving business problems: classification, regression,
time series, clustering, association analysis, and sequence
discovery.

Classification

A predictive model is generated based on the historical
data. These models are used to assign instances to a
group or class by calculating the value of a categorical

variable. The value of this categorical variable is generally
binary in nature.  It can include multiple but discrete
values.

Regression

Regression is used to predict values for categorical vari-
ables. The values are continuous, real numbers, i.e., it has
decimal values, and it has no fixed range in which the
values of the variables are fitted.

Time-series forecasting

This method uses a series of existing values and their
attributes to forecast future values, except that the values
of the categorical variables are dependent on time. Using
various data-mining tools, the distinctive features of time
can be exploited.

Clustering

Clustering is used to segment a database into clusters,
with the members of each cluster sharing a number of
interesting properties. These clusters are not predefined
and have two basic uses: 1) summarizing the contents of
the target databases; and 2) as inputs to the other meth-
ods s like supervised learning.

Association

Association is used to describe behavior that is captured
in the database. This method relates the occurrences of
various events by identifying patterns or groups of items.

Sequencing

Sequencing defines items that are likely to occur together
on a sequence basis.  This could help marketers in timing
their promotions to correlate with the sequential buying
order exhibited by their customers.

Figure 1. Information and material flows in the supply chain
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