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Abstract 

The objective of this study was to 
identify the specialization profiles which 
are most required by companies and 
organizations in Lima, through the 
analysis of job postings published in the 
Internet. Text Mining techniques were 
used to extract relevant information and 
to identify some generic skills for the 
Peruvian statisticians. 

For purposes of this study, we analyzed 
2,809 job postings published in the Blog 
“Estadísticos de Perú” [2], between 2009 
and 2014. We have identified many 
requirements, knowledge and specific 
skills that companies and organizations 
were looking for. After that, job postings 
were segmented using Singular Value 
Decomposition (SVD) of the Terms and 
Documents Matrix. In addition, five 
segments were discovered, corresponding 
to specific competency profiles of 
statisticians, where each one has different 
types of knowledge and specific skills. 

Keywords: Job postings, Statistician, 
Professional, Competencies, Abilities. 
SVD, Clustering, Text Mining. 

 

1 Introduction 
The employment trends are changing a lot in 
recent years. A report published by the social 
network LinkedIn in 2014, after analyzing 259 
million professional profiles, have identified ten 
professions that did not exist five years ago, but 
they are very popular today [11, 10]. This 
produces great uncertainty about the future of 
young people job opportunities. 

On the other hand, there are many careers having 
accelerated growth in recent years. One of those 
careers is Statistics. According to reports in 
several countries around the world, the annual 
demand for professionals in Statistics has been 
increasing until having the highest employment 
rate. One example is Spain, where Statistics is 
the second career with the lowest unemployment 
rate in the country [6]. 
 
Statisticians are also required in Brazil [8], 
United States [1] and many other countries. 
According to another report, made by LinkedIn, 
statistical skills and data analysis are at the top of 
the 25 skills most sought by companies in the 
majority of countries considered in the study [9]. 
 
Considering these facts, there are some very 
interesting questions: What kind of statistics 
professionals are seeking companies and 
organizations? Have these requirements changed 
in recent years? Is there a unique statistician 
profile, or are several types? Where can we find 
useful information to clarify these doubts? We 
tried to answer these questions through analysis 
of job postings. 

2 Background 

To understand the demand for professionals and 
the skills required, we need to find some useful 
information sources. Previous research related to 
the issue, were made through in-depth studies, 
talking with some subject experts [14]. 
 
On the other hand, a group of Italian students 
developed a segmentation technique based on 
centroids [4] on the database of jobs for college 
SOUL (University Orientation and Job System, a 
network that contains jobs posted by 8 different 
universities in Italy) where they took more than 
1,650 job postings. All kinds of them were 
analyzed, resulting segments from all university 
careers. 
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Another related work is the iSchool of Illinois, 
where they performed a segmentation analysis of 
Indeed job postings, in order to find the profiles 
that are most demanded for their students in 
these subjects [15]. In this case, 15,000 job 
postings were analyzed, all of them related to 
professionals in the data analysis field. But, 
segmentation was performed inside the contents 
of each job posting, so the resulting segments are 
referred to generic skills for all professionals. 
 
The two last studies aimed not only to identify 
the most requested profiles, but also see the 
status of the current job market and its evolution 
over time, finding important patterns and can be 
implemented as actions either within the 
company or college. 

2.1 Objectives 
The main objectives of this study are:  

- Identify the more important requirements, 
competencies and demands that companies 
include in their job postings. 

- Detect the existence of professional profiles 
through all the job postings available through 
text mining techniques.  

- Compare the evolution of the requirements 
and skills by dividing the dataset in two 
periods (2009-2011 and 2012-2014).  

 
Once all previous goals achieved, we can make 
some recommendations to the agents involved in 
the job market: companies, educational 
institutions and potential employees, statisticians. 

2.2 Limitations 
By the nature of the study, it should be noted 
limitations implied in its realization: 
- The main information source is the Blog 

where the job postings are published. If there 
were errors or omissions in the posts, they 
will influence the accuracy of the results. 

- There are job opportunities that are not being 
published, causing a bias in the analysis 
results. Moreover, many leadership and 
senior positions are sent to headhunting 
companies. Consequently, they could not be 
included in this analysis. 

- The postings are mostly from companies and 
organizations located in the city of Lima. 
Peru is still a very centralized country, nearly 
a third of Peruvian population lives in Lima, 
so the results could not be extrapolated to the 
whole country. 

3 Methodology 
According to the literature reviewed, there are 
several methods of text analysis, but these 
methods work well in other languages, so we 
needed to adapt some tools to Spanish. On the 
other hand, our aim, unlike previous studies, is to 
segment the job postings, in order to know the 
different types of specialties for a statistician. 

3.1 Study scope 
The population considered was formed by 2,809 
job postings published in the blog "Estadísticos 
de Perú" [2]. All the postings were analyzed, so 
it was unnecessary to use sampling techniques. 
The number of postings published per year is 
shown in the next graph. 

 

 
Fig. 1. Job postings per year 

 

3.2 Text Mining 
As a part of Data Mining, Text Mining is the 
intensive process of information extraction, 
where a user interacts with a collection of 
documents using specialized analysis tools. As a 
process, it deals with the discovery of knowledge 
in the content of several texts and after passing 
through several stages. 
Text Mining seeks to extract useful information 
from multiple data sources through the 
identification and exploration of interesting 
patterns. One remarkable difference with 
numeric data analysis is that the documents 
analyzed do not have a defined structure. That is 
why in text mining the pre-processing tasks are 
very important. These operations are focused on 
the features identification and extraction of 
natural language and are responsible for 
transforming unstructured data in a structured 
intermediate format.  
Text mining is used for: 
- Classify and organize documents based on 

their content: With the information 
overload in companies, it is necessary a 
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method to facilitate the classification of 
documents that enter daily to the system. 
Text mining has several algorithms to do this 
automatically using index classification. 

- Organize depots for search and retrieval: 
This problem spots the need of an efficient 
system search, through the submission of a 
request for recovering specific information. 
This query sends keywords to help identify 
the documents that best fit, sorts by 
relevance and the best matches are displayed. 
There are techniques that help to measure the 
similarity between documents in order to 
calculate the similarities and return 
information. 

- Automated addition and comparison of 
information: Many times, when researchers 
have many documents on the same subject, it 
is necessary to group the information 
automatically to facilitate analysis. Text 
clustering is a useful technique to build the 
groups in these cases. 

- Extract relevant information from a 
document: Text mining has methods that 
deals with unstructured texts, analyzes them 
and identifies groups of concepts. That is, it 
transforms plain texts into valuable and 
relevant knowledge. 

- Prediction and evaluation: One of the 
concerns expressed sophisticated text mining 
is to create predictive models and evaluation 
from textual information that you count. 
These models are based on a model already 
raised issues of modeling and assembly, to 
predict for new documents entering the 
collection items or more suitable groups 
according to their contents. This type of 
problem is one of the most common text 
mining. 

3.3 Text Mining Elements 
Text Mining, as many other disciplines, have 
some recognizable elements that characterize it. 
- Repository of documents: Any set of 

documents containing text, regardless of 
size, can be 10 or 100 billion texts. One of 
the main sources of documents, with more 
than 12 million items open to the public, 
with a wide variety of subjects and in 
different languages is PubMed. These 
characteristics have become one of the 
databases most used by computer 
professionals in data analysts or interested in 
the implementation of text mining tasks on a 
large scale. This collection is dynamic and 

are added over 40,000 items biomedical each 
month [17]. In a collection of this size, try to 
correlate the data between documents, 
mapping relationships or identify trends, 
could be extremely complex and demanding, 
in terms of time and machine. But there are 
some techniques that perform these tasks 
automatically that improve the speed and 
efficiency in the analysis. 

- Document: For practical purposes, a 
document is a unit of text data (e.g. news, a 
report of business, emails, research articles, 
manuscript, stories, tweets, books, among 
others). 

- Corpus: A collection of documents, usually 
stored electronically and on which the 
analysis is performed. Its elements are 
known as documents which store the current 
text and the local metadata. 

- Terms and documents matrix: It is the 
most common way to represent text for 
future comparisons. This matrix is composed 
of document ID’s as rows and terms as 
columns. Its elements are the frequencies of 
each term within that document. 

- Vector space model: It is a matrix whose 
coefficients are functions of term frequency. 

3.4 Text Mining Tools 
On this study, we used R libraries and SAS Text 
Miner in order to obtain the results, because each 
one offers some advantages and useful tasks that 
the other one doesn’t have. Another reason to 
choose these platforms is that the other ones do 
not have text Stemming and Lemmatization tools 
in Spanish. We can see a comparison of these 
tools in the next diagram: 
 

 
Fig. 2. Comparison of R and SAS Text Miner Tasks 

 
Following this comparison, we decided to use 
both packages. R to clean the data and generate 
Word clouds for the segments and SAS Text 
Miner to the SVD decomposition and 
Segmentation.  
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The scheme of the Text Mining process is shown 
in the following image: 
 

 
Fig. 3. Tasks and tools used in the analysis 

 
In the terms filtering step, some stopwords were 
used, in order to avoid some obvious findings, 
like statistics, statistician, job, salary, enterprise, 
etc. (“estadística”, “estadístico”, “empleo”, 
“salario”, “empresa”, etc.) Then, we performed 
the SVD decomposition and finally, the text  
clustering step. After this process, we obtained 
some interesting findings, which are explained in 
the next section. 

4 Results 
After textual analysis, we can answer the 
research questions. For example: What are the 
requirements and skills that students and 
professionals in Statistics are requested on 
employment notices published? 
For the first answer, we could see the Word 
cloud of the complete database in order to 
discover the main requirements founded. 

 

 
Fig. 4. WordCloud considering the entire Corpus 

(Total: 2,809 job postings) 
 

As observed, the most prevalent and relevant 
terms in the job appear larger. That is, in a high 
percentage of postings, these words appeared 
which leads us to believe that one of the first 
things required of a statistic is the experience 
(“Experiencia”). We can see other some basic 

and generic skills, data analysis and information 
management (“datos”, “análisis”, “información” 
y “manejo”). Then, some other words make 
references to specific skills, such as SPSS or 
Excel. So, it is necessary to use clustering 
techniques, since there are several groups of 
words representing different capabilities related 
to statistical profiles. 

 

 
Fig. 5. Distribution of job postings for level (Total: 

2,809 job postings) 
 

It’s clear that analysts’ position dominates, 
because as we said, the job postings correspond  
to basic or intermediate positions. 
 

  

      
Fig. 6. Job postings distribution by Requirements and 

period 
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It is remarkable that 81% of job postings mention 
the word “Experience” in them. It means that this 
is one of the most important requirements (along 
with knowledge or intermediate and advanced 
levels). Furthermore, they have experienced 
increasing importance in recent years. 

 

              
 

 
 
 
 
 
 
 
 
 
 
 

Fig. 7. Job postings distribution by Competencies and 
period 

 
As for the Competencies, we highlight the 
character or analytical profile along with other 
basic skills in business such as responsibility and 
communication skills. The increase of good 
communication, responsibility and strategic 
thinking is valuable. Clearly, the organizations 
seek Statisticians that are not only good at 
technical level, but also have the ability to think 
about the best solution for the organization as a 
whole. 

 
 
  

   
Fig. 8. Job postings distribution by required 

background and period 
 
About the background required, it weighs 
heavily reporting tasks or report writing (24%). 
One in four job postings, contains the term 
"database" which makes clear that the SQL 
language has become very important in Lima. 
Not just someone who can get statistics or 
models is needed, organizations valued 
professionals whose can extract themselves from 
the data sources. Other tasks are in high demand 
as Process Control or Indicators Development. 
 

 
Fig. 9. Most required Statistical Software 

 
The importance of SPSS in the area of Lima is 
also clear growth in recent years (almost 
doubling its appearance in the ads). Others such 
as R or SAS are still not much required; maybe 
because the cost of acquisition or the time 
required learning the software (SPSS is easier). 
 

 
Fig. 10. Most required Database Management 

Software 
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Regarding the database software, SQL Server 
predominates over Access or Oracle. 
 

 
Fig. 11. Most required Office Software 

Notice the importance of Excel (appears in four 
out of ten job postings) and its great increase in 
recent years. 
 
Finally, it is important to determine the existence 
of specialization profiles, segments that meet 
specific characteristics and are different from 
others. For this, we use SAS Enterprise Miner to 
compare the results from four, five and nine 
segments, we decided to choose five segments 
because it showed better indicators of distance 
between clusters and better possibilities of 
interpretation. The distribution of each segment 
is shown in the next figure: 
 

 
Fig. 12. Term-based Segmentation in SAS Enterprise 

Miner 
 
After segmenting the messages in these groups, 
we decided to perform a characterization, that is, 
find the most common expressions in each 
cluster, in order to get a better idea of the 
composition of each segment: 
 
 

Fig. 13. Segments Characterization  
 

Through descriptive terms offered by the five 
clusters finally formed and considering the 
results of characterization through WordClouds. 
The following professional profiles were 
obtained: 

 
Risk managers (Cluster 1): Professionals with 
experience in portfolio and risk management 
(both credits and investments), preferably 
analysts and engineers. They are sued for the 
financial and banking sector. They were also 
requested domain mainly SQL and SPSS. 

 

 
Fig. 14. Word cloud of the Cluster 1 

 
Analysts with reporting tasks (Cluster 2): 
Analysts with good statistical knowledge 
required for tasks of reporting and report writing. 
Mainly related to the areas of marketing and 
sales. The most required software is the Office 
suite, more specifically Excel. 

 

 
Fig. 15. Word cloud of the Cluster 2 

 
Business Intelligence Professionals (Cluster 
3): Profiles that manage and analyze databases 
generally related to marketing and related areas 
(customers, sales, campaigns). They were also 
asked experience in campaign management and 
business intelligence. In software they are 
required Excel and SQL. 
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Fig. 16. Word cloud of the Cluster 3 

 
Students or graduates in trainee programs 
(Cluster 4): Young graduates who are at the end 
of its cycle of studies (generally engineering) 
with knowledge of analysis tools and required to 
be proactive. They are required to dominate 
Excel and SPSS. 

 
Fig. 17. Word cloud of the Cluster 4 

 
Market researchers (Cluster 5): Professionals 
in the field of market research (both quantitative 
and qualitative analysis). They were also 
required experience in processing and analysis of 
surveys and marketing knowledge (for research 
applications). They are required Excel and SPSS 
too. 

 
Fig. 18. Word cloud of the Cluster 5 

 
These are the profiles we wanted to find, as we 
have seen, each implies that the professional 
should have sought some proper statistics to job 
in question features.  

5 Conclusions 
According to the results, we can conclude that 
Statisticians have relative success in Lima. In 
addition, we have obtained the following 
conclusions: 

 
1. The main goal (to identify key 

competencies and requirements) has been 
successfully achieved. It was possible to 
detect the main (technical and personal) 
requirements that often companies require 
in their job requirements. And due to the 
temporary separation into two periods, we 
also found interesting differences about the 
change in the demand of these requirements. 

 
2. The second one (identification of 

professional profiles), has also been 
achieved. We have identified five types of 
professionals, each group are different from 
the rest and we have characterized them 
accurately and in a very clear way. 

 
3. The results obtained in this analysis, may be 

useful for three agents who are involved in 
the labor market: companies, potential 
workers (statisticians) and educational 
institutions: 

 
- Business: Companies can improve their job 

postings, making easy the contact with the 
wanted profiles. In the other hand, they could 
obtain certain advantages in areas such as 
employee training, based on the specific 
profiles founded. 

 
- Statisticians: This analysis would be helpful 

for them, in order to improve the CV writing, 
increasing their chances to obtain a good 
employment opportunity. They can also 
focus their training in the same direction as 
do the requirements of companies. 

 
- Education: Universities, training centers and 

other institutions can adjust their academic 
offer, in order to meet the needs of the 
market.  
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