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DEGREE COMPETENCES TO WHICH THE SUBJECT CONTRIBUTES

Specific:

1. CE1: Ability to solve mathematical problems that may arise in engineering. Ability to apply knowledge about: linear algebra,
geometry, differential geometry, differential and integral calculus, differential and partial differential equations, numerical methods,
numerical algorithms, statistics and optimization.

Transversal:

2. EFFICIENT ORAL AND WRITTEN COMMUNICATION - Level 1. Planning oral communication, answering questions properly and
writing straightforward texts that are spelt correctly and are grammatically coherent.

3. TEAMWORK - Level 1. Working in a team and making positive contributions once the aims and group and individual responsibilities
have been defined. Reaching joint decisions on the strategy to be followed.

4. SELF-DIRECTED LEARNING - Level 1. Completing set tasks within established deadlines. Working with recommended information
sources according to the guidelines set by lecturers.

TEACHING METHODOLOGY

In the content exposition sessions, the teacher will introduce the theoretical bases of the subject, concepts, methods and results and
will illustrate them with suitable examples to facilitate understanding.

The students will have to study independently to assimilate the concepts and solve the proposed exercises.

Small group face-to-face sessions where the teacher will solve the doubts that the students have after their autonomous study,
and/or there will be practices.

Activities A1 and A2 are part of the small group face-to-face sessions while tests E1 and E2 are part of the large group face-to-face
sessions.

Use of Artificial Intelligence (AI): The use of generative Al tools is authorized exclusively as a personal learning support, whether to
reinforce study, resolve doubts, or better understand the theoretical concepts of the course. However, its use for the completion,
drafting, or resolution of gradable activities is strictly prohibited, as these must be the product of the student's direct and individual
authorship.
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LEARNING OBJECTIVES OF THE SUBJECT

Upon completion of the Statistics course, the student must be able to:

- Solve problems related to probability and statistics fluently.

- Use with good criteria the appropriate statistical tools for modeling and problem solving.
- Manipulate data, apply suitable theoretical methods and draw conclusions from the obtained results.

- Use appropriate software to solve statistical problems.

STUDY LOAD
Type Hours Percentage
Self study 90,0 60.00
Hours large group 30,0 20.00
Hours small group 30,0 20.00

Total learning time: 150 h

CONTENTS

1. PROBABILITY AND RANDOM VARIABLES

Description:

Notion of probability, conditional probability, total probability and Bayes formula: applications. Probability, density and distribution

functions. Reliability of a system. Expected value and variance of a random variable.

Related activities:
Test E12 and Activity A12

Full-or-part-time: 30h
Theory classes: 6h
Laboratory classes: 6h
Self study : 18h

2. NOTABLE DISTRIBUTIONS

Description:

Discrete distributions: uniform, binomial, geometric and Poisson. Continuous distributions: uniform, normal and exponential.
Distributions associated with the normal: khi-squared, Student's t and Fischer-Snedecor's F. Normal approximation of binomial

and Poisson distributions.

Related activities:
Test E12 and Activity A12

Full-or-part-time: 30h
Theory classes: 6h
Laboratory classes: 6h
Self study : 18h
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3. DESCRIPTIVE STATISTICS

Description:
Sample and population. Type of data. Frequency distributions. Graphical representation of data. Central and dispersion measures.
Symmetry measures. Linear and polynomial regression. Linear transformable model. Correlation coefficient.

Related activities:
Test E34 and Activity A34

Full-or-part-time: 30h
Theory classes: 6h
Laboratory classes: 6h
Self study : 18h

4. FUNDAMENTALS OF STATISTICAL INFERENCE

Description:
Random sample and displayed distributions. Estimation problem. Punctual estimators. Confidence intervals. Statistical decision:
hypothesis test. Randomness, independence and normality test.

Related activities:
Test E34 and Activity A34

Full-or-part-time: 40h
Theory classes: 8h
Laboratory classes: 8h
Self study : 24h

5. QUALITY CONTROL AND MAIN COMPONENTS

Description:
Variable manufacturing control. Control graphs for median and standard deviation. Manufacturing control for attributes. Detection
of main components.

Related activities:
Test E34 and Activity A34

Full-or-part-time: 20h
Theory classes: 4h
Laboratory classes: 4h
Self study : 12h
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ACTIVITIES

A12: PROBABILITY, RANDOM VARIABLES AND DISTRIBUTIONS

Description:
Activity to be done in the computer class individually.

Specific objectives:

At the end of the activity, the student should be able to:

1. Use a statistical package to calculate and represent probability functions and simulate random variables.
2. Calculate probabilities associated with well-known probability distributions.

3. Approximate distributions using the Central Limit Theorem.

4. Know and be able to work with well-known probability distributions.

Material:
Software available in the computer class.
Practice scripts, problem lists and miscellaneous material available at ATENEA.

Delivery:
The solved practice must be given to the teacher. The realization of this test is necessary to pass the subject by course.
It represents a part of the continuous evaluation of laboratory teaching.

Full-or-part-time: 4h
Laboratory classes: 1h
Self study: 3h

A34: DESCRIPTIVE SATISTICS, STATISTICAL INFERENCE AND QUALITY CONTROL

Description:
Activity to be done in the computer class individually.

Specific objectives:

At the end of the activity, the student should be able to:

1. Use a statistical package to achieve the objectives established in the following points:

2. Organize and graphically represent a dataset in order to interpret it correctly. Calculate and interpret the numerical descriptive
measures of a dataset.

3. Investigate the relationship between two variables.

4. Estimate population parameters of well-known probability distributions using both point and interval estimation.

5. Make decisions using hypothesis testing.

6. Identify situations in which quality improvement tools are useful.

Material:
Software available in the computer class.
Practice scripts, problem lists and miscellaneous material available at ATENEA.

Delivery:
The solved practice must be given to the teacher. The realization of this test is necessary to pass the subject by course.
It represents a part of the continuous evaluation of laboratory teaching.

Full-or-part-time: 4h
Laboratory classes: 1h
Self study: 3h
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E12 and E34: WRITTEN TESTS

Description:
Individual tests in class related to the learning objectives of the contents of the subject.

Specific objectives:
Evaluate the general assimilation of the objectives of contents 1, 2, 3, 4 and 5.

Material:
Test statements (delivered at the time of the test).

Delivery:
The solved test must be given to the teacher.
It represents a part of the continuous evaluation of the specific contents of the subject.

Full-or-part-time: 16h
Theory classes: 4h
Self study: 12h

GRADING SYSTEM

Any academic fraud, plagiarism or use or possession of unauthorised means in an assessment activity leads to a mark of zero (0) for
the affected test or assignment. Furthermore, in accordance with the University's regulations, if disciplinary proceedings are initiated
the subject is recorded as "Pending Assessment" until a decision is reached. These incidents are managed in accordance with the

Action Framework for Academic Integrity in Assessment at the UPC.

The qualification is obtained from the NE mark, corresponding to the E12 and E34 tests, and the NA mark corresponding to the
activities A12 and A34.

The objectives of the subject will be considered achieved if the final grade of the continuous assessment: Nc=0.7*NE + 0.3*NA is
greater than or equal to 5.

Students with a course grade (Nc) lower than 5 can take a comprehensive exam (grade:Ng). The student's final grade will be
Nf=maximum (Nc, Ng).
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EXAMINATION RULES.

All activities are mandatory.

The guidelines regarding the taking of exams are:

1. Punctuality

Utmost punctuality is required for access to the classroom. No access will be permitted once the exam has begun without an
accredited and previously reported documentary justification.

2. Personal Identification

Students must keep their ID card, passport, or equivalent official identification document visible on the desk throughout the duration
of the exam. Faculty members may verify identity at any time.

3. Leaving the Classroom

Leaving the classroom will not be permitted under any circumstances during the exam, including restroom visits. Students must
anticipate their needs before the start. In exceptional cases of duly justified medical force majeure, the faculty will assess the
situation, on the understanding that leaving may imply the immediate submission of the exam.

4. Permitted Material

Only essential writing utensils (pens, correction tape/fluid, eraser, and pencil) are allowed. The use of pencil cases is not permitted
(materials must be loose) nor are calculators, unless explicitly indicated otherwise by the course guide or the teaching staff.

5. Electronic Devices

It is strictly forbidden to have any electronic or communication device within reach, including mobile phones, smartwatches,
headphones, or similar devices. Ears must remain visible to allow verification of the absence of earphones. The mere possession of
such a device (even if it is turned off, in a pocket, or not in use) will be sufficient grounds for a grade of zero and the initiation of the
corresponding disciplinary measures. All devices must be completely turned off and stored inside the backpack.

6. Placement of Personal Belongings

Personal belongings (backpacks, bags, jackets, etc.) must be placed at the sides of the classroom or in the area designated by the
teaching staff.

7. Posture and Visibility

Students must maintain a posture that facilitates supervision at all times. Hands must be visible and placed on the desk throughout
the entire exam.

8. Submission of Material

Upon completion of the exam, it is mandatory to hand in all used sheets of paper, including scratch paper. Students may cross out
parts they do not wish to be evaluated, but under no circumstances may any paper be taken out of the classroom.

9. Use of Computers, Software, and Artificial Intelligence

In all exams, including those taken on a computer, access to any software, website, or Generative Artificial Intelligence tool (such as
ChatGPT, Gemini, etc.) that is not expressly authorized is prohibited. In computer-based exams, the only permitted access will be the
virtual campus (Atenea). The use of messaging systems or chats is strictly prohibited.

10. Authorship Validation Clause

The grading of the exam is subject to a potential subsequent mandatory oral validation. The faculty reserves the right to summon the
student to an interview to verify the authorship and understanding of the submitted content. A significant discrepancy between the
written submission and the oral defense will result in a grade of zero and, if applicable, the initiation of the corresponding disciplinary
measures.

It is the student's responsibility to know and respect these rules.
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