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1. Motivation

In the retail context, an erroneous determination of the
amounts to buy of each article from the suppliers, ei-
ther by excess or defect, can result in unnecessary costs
of storage or lost sales, respectively [1]. Both situa-
tions should be avoided by companies, which promotes
the need to accurately determine the purchase quanti-
ties.

Currently companies collect huge amounts of data re-
ferring to their sales and products’ features. In the past,
that information was seldom analyzed and integrated in
the decision making process. However, the increase of
the information processing capacity has promoted the
use of data analytics as a means to obtain knowledge
and support decision makers in achieving better busi-
ness outcomes.

In addition to exploring these data and in order to per-
ceive future trends, there is a huge volume of data
available on the web that also has potential. On-
line content analysis can reveal trends that affect cus-
tomers’ purchasing pattern and consequently this anal-
ysis is of utmost importance to support sales forecast.

In this context, the development of models which use
the different factors which influence sales and produce
precise predictions of future sales represents a very
promising strategy [2]. The results obtained can be
very valuable to the companies, as they enable them
to align the amount to buy from the suppliers with the
potential sales.

The purpose of this study is to develop a sales fore-
cast model capable of estimating the sale of new fash-
ion products for the upcoming season. This model will
consider:

• Sales data from previous collections, through
data mining techniques;

• Content in online pages refereeing to fashion
trends, through text mining techniques.

Each product introduced in a collection corresponds to
a new and different product from the ones previously
sold. However, they can share some similar charac-
teristics, such as color, with products previously sold,
what may enable to capture the preferences of the cus-
tomers.

2. Data and method

This study is focused in predicting the sales of of the
products that will be part of the new collection of a
company that sells fashion products, namely women’s
wallets. The database used contains sales data for the
Spring/Summer 2015 and 2016 seasons. The data re-
ferring to 2015 will be used as training data and the one
referring to 2016 as test data.

The development of the study included several stages:
analysis of the database, preprocessing of the data,
extraction of online content and its junction with the
database and the creation of the prediction model.

For this project, Oracle Database was used to manage
the database, Oracle SQL Developer for accessing the
database, RapidMiner for preprocessing, online con-
tent extraction and data analysis, and R language for
the creation of the prediction model.

The dataset gathered contained more than 1000 entries,
each one corresponding to a different product, and 17
different attributes, including the attribute correspond-
ing to the sales volume and attributes characterizing the
product, e.g. color, product family, sub-family, etc.

The extraction of online data has started with the se-
lection of the web pages to be used and the words to
be filtered. We decided to focus the analysis on the
words that are used to describe the family, sub-family
and color of the products. Therefore, the text that is
present on the web page is extracted and filtered. If
some of the words found on the web page correspond
to words that are used to describe the company’s prod-
ucts, the frequency of occurrence of these words is
saved. This procedure results in the inclusion of three
new attributes in the dataset that correspond to the fre-
quency that a certain color, family of wallet and sub-
family is mentioned in the websites specialized in dis-
cussing fashion trends.

Relatively to the development of the prediction model,
three different ones were created, each one supported
by a different data mining technique: random forest,
support vector machine and neural networks. The meta
parameters of these techniques were tuned in order to
obtain accurate sales predictions.

The measure of performance used to compare the pre-
dicted sales with the observed values was the coeffi-
cient of determination, R2.
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The formula is presented in Equation 1, where
SSRegression is the regression sum of squares of the
modeled values and SSTotal is the total sum of squares
of the observed data values. ŷi and yi are the modeled
data values and the observed data values respectively.
R2 takes values between 0 and 1, where values closer
to 0 correspond to forecasts of quantities of sales that
are far from the correct values and a value of 1 corre-
sponds to the correct forecast of the quantities of items
to be sold.

3. Results

Tab. 1 – Performance of the models expressed by the
coefficient of determination.

Model Without online data W/ online data
RF 0.8079 0.8127

SVM 0.6939 0.6976
NN 0.7391 0.6144

Table 1 shows the performance of the models devel-
oped. The model that produced closer estimates to the
real sales was the model that used Random Forests.
This model predicted with a coefficient of determina-
tion of 0.8079 for the data set that did not include on-
line data. With the junction of online data the forecast
resulted in a coefficient of determination of 0.8127.
With the other models the prediction with online data
was lower, reaching a R2 of 0.6976 using a Support
Vector Machines and 0.6144 with Neural Networks.

Fig. 1 – The 20 most important variables of a Ran-
dom Forest forecast (out of 81).

In Figure 1, we show the 20 most important variables
for prediction purposes, when using Random Forests
(out of 81). ”TIPOLOGIA” and ”APOSTA” are among
the most relevant attributes.

From the among variables it is notable the presence of
”SUBFAMILY FREQ”, which is one of the three vari-
ables created to reflect the online trends, and it arises
with an importance of 20.63. However, being very sim-
ilar to several other variables, it does not reveal one of
the most impactful variables on the forecast.

4. Conclusions

The objective of this study was to develop a model to
predict the sales volume of the products that will be
part of the upcoming collection of a fashion retailing
company, in order to support the definition of the pur-
chasing quantities from the suppliers. For this purpose,
we develop a sales prediction model, supported by data
mining techniques, that considers the sales and charac-
teristics of the products sold in previous collections and
the characteristics of the products to be introduced in
the market. Furthermore, we explore the content avail-
able online as a proxy to fashion trends, namely refer-
ring to the colors and family of the products.

The results show that the proposed model presents a
predictive capacity whose coefficient of determination
is around 80.79%. With the addition of new informa-
tion present on the internet, the predictive capacity of
the model increased to 81.27%. The insertion of the
information present in the web pages was favorable for
the prediction of future sales in the chosen model, how-
ever, the impact was small. The low impact can be re-
lated to the small sample of online content used in the
study.

Despite the result obtained, it should be noted that the
information available online seems to have great po-
tential for forecasting future trends.

The future work relies mainly on the exploitation of
the online content and the text mining techniques for
extracting online data.
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