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Statistics (2500215)

General Information

School ETSECCPB

Departments Departament d'Enginyeria Civil i Ambiental (DECA)

Credits 6.0 ECTS

Programs GRAU EN ENGINYERIA AMBIENTAL (pla 2020)

Course 2025/26

Main teaching language at each group

Group 11Q1 Spanish (Q1)
Group 12Q1 Spanish (Q1)

Faculty

Responsible Faculty: Agustí Pérez Foguet
Faculty: Agustí Pérez Foguet, Jose Sarrate Ramos

Objectives of Education

Knowledge is provided for data analysis, representation and treatment, as well as for solving uncertainty 
and statistical problems and their application to scientific-technological subjects, as well as applied 
technological ones.

1. Perform data analysis of environmental engineering problems using computer tools that use the 
techniques studied.
2. Perform multiple linear regression analysis using computer programs.
3. Perform data simulations and transformation of random variables, as well as the study of probability 
distributions.

 Statistics. Knowledge will be raised for data analysis, representation and treatment, as well as for solving 
statistical and uncertainty problems and its application to scientific-technological subjects, as well as applied 
technological

Competencies

Especific

Recognize the biological bases and foundations of the plant and animal field in engineering: notions of 
genetics, biochemistry and metabolism, physiology, organisms and environment, population dynamics, 
flows of matter and energy and changes in ecosystems, biodiversity, principles of the kinetics of microbial 
growth and reactor theory.
Obtain basic knowledge about the use and programming of computers, operating systems, databases and 
basic numerical calculation and applied to engineering.
Apply the fundamental concepts of statistics and randomness of physical, social and economic phenomena, 
as well as uncertainty and decision-making techniques.
Enhance the capacity of spatial vision and identify the techniques of graphic representation, topography, 
photogrammetry, cartography, remote sensing and Geographic Information systems.
Describe and apply the techniques of analysis of physical, chemical and biological parameters; Integrate the 
experimental evidence found in field and / or laboratory data with the theoretical knowledge and interpret its 
results.
Formulate the principles of fluid mechanics and the fundamentals of continuous medium mechanics.
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Identify the concepts and technical aspects linked to the conduit systems, both in pressure and in free sheet 
and apply them to the water supply transport networks; pumping systems; unit networks; separative 
networks; Avenues prevention systems in urban areas and analysis of tools for the recovery of altered river 
and coastal spaces.
Describe the processes linked to the water cycle: atmospheric circulation and rain formation; rain 
transformation into runoff; and apply them to surface and underground hydrology associated with avenues 
risk, surface water pollution, aquifer management and groundwater pollution.

Generic

Identify, formulate and solve problems related to environmental engineering.
Apply the functions of consulting, analysis, design, calculation, project, construction, maintenance, 
conservation and exploitation of any action in the territory in the field of environmental engineering.
To use in any action in the territory proven methods and accredited technologies, in order to achieve the 
greatest efficiency respect for the environment and the protection of the safety and health of workers and 
users.

Total hours of student work

Hours Percentage

Supervised Learning Large group 30.0 h 50.00 %

Medium group 30.0 h 50.00 %

Laboratory classes 0.0 h 0.00 %

Guided Activities 0.0 h 0.00 %

Self Study 90.0 h

Contents

Probability models

Probability model. Sample space. Events. Set diagrams. 
Law of total probability. Uniform probability in finite spaces. Permutations. Combinations. 
Conditional probability. Bayes Theorem. Independence between events. Probability interpretation. Relative 
frequency. Uncertainty measure. 
Probability problems.

Probability distributions

Random variable. Distribution. Cumulative distribution function. Quantile function. Median. Discrete random 
variable. Continuous random variable. Probability density function. Parametric distributions, discrete and 
continuous distributions. Transformation of random variables. Bivariate distributions. Joint and marginal 
distributions. Conditional distributions. Mixture distributions. Independence between random variables.
Stochastic process. Markov model. Poisson process. 
Hope. Variance. Standard deviation. Covariance. Correlation. Chebychev inequality. 
Probability distribution problems.

Descriptive statistics

Sample. Statisticians. Location. Dispersion. Symmetry. Order. 
Histograms. Box plots. Cumulative sampling distribution. Q-Q plot.
Exploratory data analysis.

Parameter estimation

Law of large numbers. Central limit theorem. Fisher–Tippett theorem. 
Properties of the estimators. Bias. Consistency. Minimum variance. 
Estimation by the method of moments. Properties. Improvements.
Likelihood function. Maximum plausible estimate. Invariance principle. Asymptotic behavior. 
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Estimation of confidence intervals (using normal distribution, t, chi2). Estimation of prediction intervals. 
Problems on parameter estimation.

Hypothesis testing

Definition. Type I and II errors. Power. p-value.
Parametric tests.
Tests on mean and variance of normal populations.
Likelihood ratio test.
Non-parametric and goodness-of-fit tests.
Sample size selection. 
Problems on hypothesis tests

Linear regression

Simple linear regression.
Multiple linear regression. Categorical variables.
Normal regression model.
Coefficient of determination. ANOVA.
Influence measures. Outliers
Linear regression problems.

Activities

Carrying out practical exercises

Teaching Methodology

The subject consists of 2 hours a week of face-to-face classes in the classroom (large group) and 2 hour a 
week with half of the students (medium group). They dedicate to theoretical classes 2 hours in big group, in 
which the profesorado exposes the concepts and basic materials of the matter, and presents examples and 
exercises. 2 hour (middle group) is devoted to solving problems with greater interaction with students and to 
laboratory practices. Practical exercises are carried out in order to consolidate general and specific learning 
objectives. Support material is used in the format of a detailed teaching plan through the ATENEA virtual 
campus: contents, programming of assessment and guided learning activities and bibliography. 
Most sessions will be taught in the language indicated in the guide. Some sessions or materials used may 
be in other languages.

Grading Rules

(*) The evaluation calendar and grading rules will be approved before the start of the course.

The grade for the subject is obtained from the continuous assessment grades . Continuous assessment 
consists of carrying out different activities, both individual and group, of an additive and formative nature, 
carried out during the course (inside and outside the classroom). The assessment tests consist of a part 
with questions on concepts associated with the learning objectives of the subject in terms of knowledge or 
understanding, and a set of application exercises. The course grade corresponds to 25% partial exam, 35% 
final exam and 40% course follow-up.

Re-evaluation (RE)
Criteria for grading and admission to re-evaluation (RE):

Students failed in the ordinary assessment who have regularly sat the assessment tests of the failed subject 
will have the option to take a re-evaluation test in the period set in the academic calendar. Students who 
have already passed the re-evaluation test of a subject and students who have not handed in all the 
exercises/problems (Pr) and the assignments and reports (Tr) will not be able to sit the re-evaluation test of 
a subject.

The re-evaluation (RE) will consist of a single exam covering the whole course content. The maximum mark 
for the re-evaluation will be five (5.0) and the final mark for the course will be the maximum mark between 
the continuous assessment and the re-evaluation exam, i.e. MAX(EO,RE).
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The non-attendance of a student summoned to the re-evaluation test, held in the fixed period, may not give 
rise to the taking of another test at a later date. Extraordinary assessments will be carried out for those 
students who, due to accredited force majeure, have not been able to take any of the continuous 
assessment tests. These tests must be authorised by the corresponding Head of Studies, at the request of 
the teacher responsible for the subject, and will be held within the corresponding teaching period.

Test Rules

If any of the continuous assessment activities are not carried out in the scheduled period, it will be 
considered a zero score. The tests will be carried out individually, with questions that can be theoretical or 
problem type questions. The exams can include short questions to be developed by the students and 
exercises to be solved.
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