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a b s t r a c t 

When a new book is launched the publisher faces the problem of how many books should be printed for 

delivery to bookstores; printing too many is the main issue, since it implies a loss of investment due to 

inventory excess, but printing too few will also have a negative economic impact. In this paper, we are 

tackling the problem of predicting total sales in order to print the right amount of books and doing so 

even before the book has reached the stores. A real dataset including the complete sales data for books 

published in Spain across several years has been used. We have conducted an analysis in three stages: an 

initial exploratory analysis, by means of data visualisation techniques; a feature selection process, using 

different techniques to find out what are the variables that have more impact on sales; and a regression 

or prediction stage, in which a set of machine learning methods has been applied to create forecasting 

models for book sales. The obtained models are able to predict sales from pre-publication data with 

remarkable accuracy, and can be visualised as simple decision trees. Thus, these can be used as decision- 

aid tools for publishers, which can provide a reliable guidance on the decision process of publishing a 

book. This is also shown in the paper by addressing four example cases of representative publishers, 

regarding their number of sales and the number of different books they sell. 

© 2016 Elsevier B.V. All rights reserved. 

1. Introduction 

Publishing a book, in the same way as releasing any other cul- 

tural product with a physical substrate, implies several types of 

risks and costs due to the complexity, and derived expenses, of its 

processes of production, distribution, and storage. Most of these 

costs are associated with the number of books actually printed, 

the so called print run. But the problem is further complicated for 

completely new products, in the sense that they have been writ- 

ten by an unknown author or deal with a new topic with no track 

record. In order to make the print run as close as possible to ac- 

tual sales, it is essential to have an estimation of those sales; that 

is the challenge we are taking in this paper. 
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In general, forecasting the sales of cultural products can only 

be based on the knowledge obtained from sales of other, similar, 

ones, but the definition of “similar” itself is fuzzy and, sometimes, 

subjective. Even if the author or the topic is known, making accu- 

rate estimations of future sales of the new product is quite diffi- 

cult, and extremely important, so that production runs follow pre- 

dicted sales. Indeed, several studies have demonstrated that im- 

proving sales predictions, that is reducing the error in estimated 

sales, results in an enhancement in the whole production process 

[1,2] , so not only the costs associated with the book itself are af- 

fected. 

Within the general area of cultural products, the problem of 

predicting sales is specially acute for book publishers who, among 

other providers of content in physical form, release new products 

more frequently than other industries, so that they face the prob- 

lem of predicting sales quite often. The issue, in this case, is to 

print an adequate number of copies but not too many, as the un- 

sold volumes will lead to losses and sunk inventory cost, whereas 

if the number of printed copies was not enough, a new print run 

can always be made, but this will result in temporary losses due 

http://dx.doi.org/10.1016/j.knosys.2016.10.019 

0950-7051/© 2016 Elsevier B.V. All rights reserved. 

http://dx.doi.org/10.1016/j.knosys.2016.10.019
http://www.ScienceDirect.com
http://www.elsevier.com/locate/knosys
http://crossmark.crossref.org/dialog/?doi=10.1016/j.knosys.2016.10.019&domain=pdf
mailto:pacv@ugr.es
mailto:amorag@geneura.ugr.es
mailto:hossam.faris@ju.edu.jo
mailto:jmerelo@geneura.ugr.es
mailto:pablogarcia@ugr.es
mailto:antares.es@gmail.com
mailto:palomacd@ugr.es
mailto:mgarenas@ugr.es
http://dx.doi.org/10.1016/j.knosys.2016.10.019


134 P.A. Castillo et al. / Knowledge-Based Systems 115 (2017) 133–151 

to a lack of supply or in bad marketing for the customers, for in- 

stance. However, in practice predicting lower sales than the actual 

ones is not such a big problem because the new print run is or- 

dered before the inventory is exhausted; nevertheless, this new 

print run presents the same problem as the initial one of print- 

ing only as many as forecasted, although its cost is not as high as 

the initial one. 

Despite the fact that errors in one or the other direction do not 

have the same impact, it is extremely important to develop an ac- 

curate predictive method which could forecast the future sales a 

new book will achieve, in order to optimise production schedules, 

improve the publishing company profits and minimise losses [3] . 

This is the main objective of this paper. 

In Spain, the process of releasing a book goes like this: the pub- 

lisher decides, based on past experience, how many books to print. 

These books are distributed to points of sale, but also given out 

to reviewers and literary magazines; the number of these will de- 

pend on how many were printed. Sometimes books go to the nov- 

elty table of the bookstore, that is, they are prominently displayed, 

shown in the window, or highlighted using props or other kind 

of advertisement. From these displays they then move to shelves 

or, in some cases and eventually, to storage. Books stay for sale in 

the store as long as the publisher or the store wants or until the 

bookseller decides to return them to the publisher. Books returned 

to the publisher are pulped, sold back or given to the author, or 

finally distributed in used-books channels such as book stalls or 

second-hand bookstores. If the print run has been fully distributed 

and there are more requests from bookstores, on the other hand, 

a new print run is made and distributed to these shops. Even if 

the process has changed slightly in the last few years since Ama- 

zon started to sell in Spain, in the sense that many books are sold 

through this new channel and do not undergo the cycle novelty 

table-shelf-storage-back to publisher, which actually happened af- 

ter the data used for this paper was collected, it roughly stays the 

same. Other countries will have a similar model, although the scale 

will be different. 

Our intention in this paper is to find out the main factors in- 

fluencing sales in order to create a tool that the publisher can use 

to decide how many books should be printed, as well as how to 

leverage these printed copies to maximize sales using the decision 

variables under his control. That is why, using data obtained from 

a company that sells software for publishers, we analyse them and 

compute predictive models that can be mainly used as decision- 

aid tools for book publishers. With these models, publishers will 

be able to combine their expert knowledge about the market with 

the created forecasting models in order to get a reliable estima- 

tion of book sales, and, based on it, act consequently in order to 

maximize the books sold for a particular print run. 

This will improve the current decision flow that the publishers 

follow, which consist in analysing (in a subjective way) the quality 

of the book and its features (author, genre, etc), and take a ‘fuzzy’ 

decision roughly between printing 300 copies (standard book) or 

50 0 0 (best seller). 

This process might be tedious, especially when the amount of 

data is quite large. Moreover, different experts can reach different 

predictions from the same dataset [4] . 

With these issues in mind, in this paper, we firstly present an 

analysis on a real dataset, provided by the Spanish publishing com- 

pany Trevenque Editorial S.L. 1 . This study has been conducted by 

means of data mining and visualisation techniques. Then, a feature 

selection process is performed using three different methods, in 

order to find out what are the relevant variables describing a book 

1 http://editorial.trevenque.es Trevenque offers management systems and services 

for bookshops, publishers, and distributors. 

in the prediction, or estimation, procedure. This procedure is per- 

formed by applying a set of regression algorithms to the different 

datasets (those with a different number of variables), yielding a set 

of models which could be used as the desired tool. 

Given this, the main contribution of this paper to the state of 

the art is the development of the aforementioned methodology to 

process book sales data, in which: firstly, the most relevant vari- 

ables are identified, and then, these variables are considered to ‘re- 

fine’ the data in order to conduct accurate predictions on future 

sales. To our knowledge this is the first work in which regression 

methods have been applied to estimate sales for new launched 

books. Moreover, as stated before, we have used in the study a 

real dataset of book sales (related to the Spanish market), which 

is another point to remark. 

The value of this methodology is contrasted considering four 

different publishing companies being representative as top sellers, 

mid-range sellers, the most varied, and one which sells a medium 

amount of different books. From this, we draw insight on what 

are the important factors when selling a book and some rule of 

thumbs extracted from the prediction methods. 

The rest of this paper is structured as follows: next, 

Section 2 presents a comprehensive review of the approaches 

found in the bibliography related to sales prediction in similar 

scopes. Then, Section 3 introduces the problem of the estimation of 

print run for new books, along with a description of the considered 

dataset. Section 4 details the methodology considered in the study. 

These are reported in Section 5 , which is also devoted to analyse 

the obtained results in feature selection and book sales forecasting 

using different datasets, with different amounts of features, for all 

the publishing companies. Obtained results for the four considered 

special cases are commented in Section 6 . Finally, conclusions and 

future lines of work are presented in Section 7 . 

2. State of the art on sales forecasting 

As far as we know, no previous attempt can be found in the lit- 

erature in which prediction methods have been applied to estimate 

sales for new launched books in a whole country market. However, 

similar techniques to those proposed in this paper, e.g. regression 

models [5] , neural networks [6] or fuzzy systems [7] , have been 

applied to solve sales prediction problems in other industrial sec- 

tors. 

Specifically, time-series prediction methods [5,8–12] is perhaps 

the most used technique to tackle sales forecasting problems, al- 

though the efficiency of these techniques strongly depends on the 

field of application and the correctness of the problem data. How- 

ever, since they require a large amount of data for predicting sales, 

these methods are not the most suitable for this task [13] . More- 

over, this kind of methods cannot be applied before the book is 

published, as is the objective of this paper. In this case, just a 

few variables are known in advance (pre-sales data) [13–15] , and 

some of them are categorical, which makes them harder to pro- 

cess, even more if the number of categories is high. As stated in 

those works, given these issues, finding adequate forecasting tech- 

niques and selecting the best method to use is also a problem. An 

additional issue makes this a complex problem, since the predic- 

tions are influenced by external variables that must be taken into 

account, such as seasonality, promotions, or fashions that expert 

managers might subjectively apply [16,17] . For this reason, usually 

the methods used to predict book sales have been generally based 

on experts’ experience, who analyse data about sales and, taking 

into account their knowledge of the industry, their experience, and 

their perception about trends, could make decisions on the com- 

panies production, i.e. how many books should be printed when a 

new book is published. 
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