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SUMMARY

The data scientist is faced with a dataset of very different origin, format, organisation, coding, etc. The
correct acquisition, organisation, elimination of possible erroneous data (outliers), missing data
imputation, data transformation, selection of the most relevant characteristics of ahigh dimensionality set
(feature selection), elimination of redundant data, etc. is one of the most costly stages of a data analysis
problem. This stageis crucial for the correct treatment of the problem and the reliability and solidity of
the results obtained in later stages of analysis (selection of models, classifiers, grouping, estimation,
hypothesis contrasts, etc.). All these tasks will be dealt with in the compul sory subject 36423 Data
Processing, which is taught in the second term of the first year.

Theory lessons will be taught in Spanish and practical and laboratory lessons as according to the
information sheet available on the web page of the degree
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PREVIOUS KNOWLEDGE

Relationship to other subjects of the same degree

There are no specified enrollment restrictions with other subjects of the curriculum.

Other requirements

It is recommended to have passed the subject Data, Science and Society taught in the first term of the
first course of the degree.

1406 - Degree in Data Science

(CGO06) Ability to access and manage information in different formats for subsequent analysis in order
to obtain knowledge from data.

(CTO03) Ability to defend your own work with rigor and arguments and to expose it in an adequate and
accurate way with the use of the necessary means.

(CTO4) To be responsible for one?s own professional development and specialisation, applying the
acquired knowledge in the identification of career opportunities and sources of employment.

(CEO02) To methodologically know and apply the programming techniques and the algorithms
necessary for the efficient processing of information and the computer resolution of problems that use
large volumes of data.

(CEO06) Ability to represent and visualise data sets for the extraction of knowledge.

(CE11) Ability to design and implement data acquisition, its integration, transformation, selection,
verification of its quality and veracity from different sources, taking into account its character,
heterogeneity and variability.

(CE13) To know how to design, apply and evaluate data science algorithms for the resolution of
complex problems.

(CB3) Students must have the ability to gather and interpret relevant data (usually in their field of
study) to make judgements that take relevant social, scientific or ethical issues into consideration.

e To know the techniques and algorithms to pre-process and extract the
most important characteristics of a data set
(CB3,CG06,CTO3,CTO4,CEQ2,CEQ6) .

e To determine the most appropriate transformations for the problem to
be solved (CB3,CT03,CT04,CE11).
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e To know how to characterise outliers. (CB3,CE13,CT@3,CT04).

e To find out what problems you have when you have highly unbalanced
data sets. (CB3,(CT03,CT04,CE13).

As a consequence of the learning outcomes acquired, the student will acquire the following skills:

e To be able to upload any data file of any kind (text, tabular
formats, etc.).

e To clear and complete the contents of the dataset after loading
(correction of typographical errors, imputation of lost data, etc.).

e To choose the right type of data depending on its nature (integer,
real, factor, text, etc.).

e To filter samples, select features, and create new ones from tabbed
formats such as the data frame.

e To carry out a characterisation of the data depending on their
typology.

e To create basic data visualisations to draw preliminary conclusions
from the data

DESCRIPTION OF CONTENTS

1. Introduction to data processing

1.1. Why analyse data?
1.2 . Overview of a data processing problem.

2. Getting data

2.1. Introduction.

2.2. Getting data.

2.3. Data repositories.

2.4 Data file formats.

2.5. Merging data from different sources.
2.6. Access to databases.
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3. Data visualisation

3.1. Explanatory and exploratory graphics.
3.2. Graphic systems in R: base, grid, lattice, ggplot2.
3.3. ggplot2 library: basic representations.

4. Preparation of the data

4.1 Structure of a data set for analysis: basic data operations.
4.2. Data manipulation. tidyr library.
4.3. Data handling. dplyr library.

5. Exploratory data analysis I. Definitions

5.1. Exploring a new dataset.
5.2. Characterisation of variables.
5.3. Displaying relationships between variables.

6. Exploratory Data Analysis Il. Abnormalities.

6.1. Anomalies in numerical variables: Outliers. Characterisation of outliers. Detection methods.
6.2. Abnormalities in numerical variables: missing and absent data.

7. Working with text data

7.1. Introduction

7.2. Bases of text data analysis.

7.3. Basic functions for handling characters in R.
7.4. Regular expressions.

7.5 Character encoding: ascii vs. Unicode.

8. Data processing practices

In this block a series of practical cases will be presented as laboratory practices carried out in the
computer room.

Practice 1. Data import.

Practice 2. Data visualization.

Practice 3. Preparation of data with tidyr.

Practice 4. Data management with dplyr.

Practice 5. Anomaly detection in data.

Practice 6. Exploratory data analysis.

Practice 7. Complete analysis of a data set.
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WORKLOAD

ACTIVITY Hours % To be attended
Theory classes 34,00 100
Laboratory practices 20,00 100
Classroom practices 6,00 100
Development of group work 5,00 0
Development of individual work 10,00 0
Study and independent work 15,00 0
Readings supplementary material 5,00 0
Preparation of evaluation activities 15,00 0
Preparing lectures 15,00 0
Preparation of practical classes and problem 15,00 0
Resolution of online questionnaires 10,00 0
TOTAL| 150,00

TEACHING METHODOLOGY

Lessons will combine theoretical and practical content.

MD1 - Theoretical activities. Expositive development of the subject with the participation of the student
in the resolution of specific issues. Individual evaluation questionnaires.

In the in class theoretical activities the topics of the subject will be developed providing a global and
integrating vision, analysing in greater detail the key aspects and of greater complexity, encouraging, at
all times, the participation of the students (CB03, CT03).

MD2 - Practical activities. Learning by solving problems, exercises and case studies through which
competences are acquired on the different aspects of the subject. (CB03, CG06, CE02, CE06, CE11,
CE13)

The theoretical activities are complemented by practical activities with the aim of applying the basic
concepts and expanding them with the knowledge and experience that are acquired during the realisation
of the proposed works.

MD4 -Work in the laboratory and / or computer classroom. Learning by carrying out activities
developed individually or in small groups and carried out in laboratories and / or computer classrooms.
(CB03, CGO6, CEO2, CEO06, CE11, CE13)

In addition to in class activities, students must perform personal tasks (outside the classroom) on issues
and problems, as well as the preparation of classes and exams (study). These tasks will be carried out
mainly individually, in order to enhance autonomous work, but will also include work, especially the
preparation and resolution of laboratory practices, which require the participation of small groups of
students (2-3) to promote ability to integrate into work groups.
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The e-learning platforms (Virtual Classroom) of the Universitat de VValéncia, Microsoft Teams and
Blackboard Collaborate, will be used as a communication support with students. Through the students
will have access to the didactic material used in class, aswell as the problems and exercises to solve.

EVALUATION

The learning of the knowledge and competences achieved by students will be continuously evaluated
throughout the course, and will consist of the following evaluation blocks:

First and second exam calls

SE1 - Objective test, consisting of one or more examinations with both theoretical and practical questions
and problems (48%) (Note: All percentagesrefer to the final grade) (evaluation of competencies
CBO03, CG06, CT03, CEO2, CEO6, CE11, CE13)

- SE1-1 (30%) Theory examination
- SE1-2 (18%) Laboratory examination

SE2 - Evaluation of practical activities based on the preparation of papers/memories and/or orad
presentations (evaluation of competences CB03, CG06, CT03, CT04, CE02, CE06, CE11, CE13) (32%)

- SE2-1 (20%) Implementation of a mini-project consisting of an introduction to the Data Science stages.
- SE2-2 (12%) Laboratory lessons. (NON-recoverable activity)

SE3 - Continuous assessment of each student, based on the participation and degree of involvement of
the student in the teaching-learning process, taking into account the regular attendance to the planned
face-to-face activities and the resolution of issues and problems proposed periodically. (20%)

- SE3-1 (5%) Regular attendance at planned face-to-face activities. (NON-recoverable activity)
(evaluation of competencies CB04, CG01)

- SE3-2 (15%) Resolution of proposed issues and problems. (NON-recoverable activity) (evaluation of
competencies CB02, CB04, CG01, CT03)

The final grade of the course will be calculated as the weighted average of each of the previous sections,
according to the following criteria: SE-1 (48%), SE-2 (32%), SE-3 (20%).

Particular considerations about the evaluation:

- A minimum score of 4 (out of 10) is required in the evaluation sections SE1-1, SE1-2+SE2-2 and SE2-
1.

- The SE2-2, SE3-1 and SE3-2 activities are not recoverable.

- Activity SE1-2 will take place at the end of the theory exam on the day of the official call.
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In any case, the evaluation system will be governed by the provisions of the Evaluation and Qualification
Regulations of the University of Valenciafor Degrees and Masters:

(https://webges.uv.es/uv TaeWebh/M uestral nformaci onEdi ctoPublicoFrontA ction.do?accion=start& idEdict
Selected=5639

REFERENCES

Basic
- R.K.Pearson (2018) Exploratory Data Analysis Using R. CRC.

H. Wickham, G. Grolemund. (2016) R for data Science. OReilly Media Inc.
http://r4ds.had.co.nz/

- B. S. Baumer, D. T. Kaplan, N. J. Horton (2017) Modern Data Science with R. Boca Raton : Taylor &
Francis CRC Press.

R. Buttres y, L.R. Whitaker (2018). A data scientist's guide to acquiring, cleaning and managing data in
R . Wiley. (disponible e-libro)

W. Graham, (2017). The Essentials of Data Science: Knowledge Discovery Using R. Chapman and
Hall/CRC. (disponible e-libro)

Additional

- L. Han, M. Kamber, and J. Pei. (2012) Data Mining Concepts and Techniques (third Edition).
(disponible e-libro)

- N. Zumel and J. Mount (2014). Practical Data Science with R. Manning Publications Co.

- A.Cirillo (2017) R Data Mining. Pack Publishing (disponible e-libro)

- C.Aggarwal (2015) Data mining: the textbook. Springer (disponible e-libro)

ADDENDUM COVID-19

This addendum will only be activated if the health situation requires so and with the prior
agreement of the Governing Council

The teaching methodology of this course will follow the Teaching Model approved by the Academic
Committee for the Degree in Data Science (https://go.uv.es/cienciadatos’/M odel DocentGCD). In the event
of aclosure of the School of Engineering that totally or partially affects the lessons, classes will

be replaced by virtual sessions following the established schedule. If the closure affects any face-to-face
examination task, it will be replaced by avirtual exam of asimilar nature using the tools supported by the
University of Valencia. Percentages of all examination tasks will be maintained, as established in this
guide.
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