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Probability and Statistics

Code: 100965
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Degree Type Year Semester

2500253 Biotechnology FB 2 1

Prerequisites

The first course of Mathematics guarantees knowledge required by this course.

Objectives and Contextualisation

Statistics is the technology of the scientific experimental method (Mood, 1972).

The aim of the course is to introduce the fundamental tools of probability and statistical inference to analyze
biological data from the description of natural phenomena or experiments, focusing on the proper use and
interpretation of results.

Skills

Make decisions.
Reason in a critical manner
Use the fundamental principles of mathematics, physics and chemistry to understand, develop and
evaluate a biotechnological process.

Learning outcomes

Analyse the relationship between variables using techniques for analysing variance, linear and
non-linear regression, and correlation.
Correctly adjust experimental measurements for linear and non-linear regression.
Describe the basic properties of point estimators and interval estimators. Formulate and solve
hypothesis contrast problems in one or two populations.
Explain the principles behind the theory of probability that underlie inferential statistics and recognise
real situations in which the most common probabilistic distributions appear.
Make decisions.
Reason in a critical manner

Content

1. Descriptive Statistics of one and two variables
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1. Descriptive Statistics of one and two variables

Descriptive statistics (mean and standard deviation, range, median and quartiles, covariance and
correlation coefficient).
Graphic representations.
Descriptive bi-variant.

2. Probability and random variables

Notion of probability. Conditional probability. Independent events.
Random Variable. Expectation and variance. Independent random variables.
Classical discrete distributions: Bernoulli, Binomial, Poisson ...
Classical continuous distributions: Uniform, Exponential, Normal and derived distributions.

3. Statistical inference in data analysis

Population and sample. Statistics: mean, variance and sample proportion.
inference: estimation and confidence intervals.
Testing hypotheses.
Comparison of two populations.
Analysis of variance of a factor.

4. The simple linear regression model

The estimate of the least squares regression line,
Test the relationship between the variables.
Confidence intervals for the prediction.

Methodology

Lectures:

The concepts of the subject will be present. It will be focus on the results and interpretation of the relationship
between these concepts and their applications. Examples that allow students to deal independently solving
problems will be shown.

Classes of problems:

Students will have a list of problems in the course, which will work progressively.

Independent activities:

Individual study of the theory: the reflection and deepening of the subject introduced by class notes and
bibliography must be addressed.

Activities

Title Hours ECTS Learning outcomes

Type: Directed

Classes of problems 16 0.64 2, 1, 3, 4, 5, 6

Lectures 32 1.28 2, 1, 3, 4, 5, 6

Type: Autonomous

Problem solving 64 2.56 2, 1, 3, 4, 5, 6
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Study of the theory 30 1.2 2, 1, 3, 4, 5, 6

Evaluation

During the course the following evaluation tests will be performed: the first partial test (50%) and the second
partial test (50%).
The students will have to take a minimum of 3 (up to 10) in order to make the average. Then, this average this
is the rating.

If the student fails, the two partial tests can be recovered together to achieve this rating.

If the student does not makes any evaluation activity, then she/he will obtain the rating of "not evaluated" .

Evaluation activities

Title Weighting Hours ECTS Learning outcomes

partial test 1 50% 4 0.16 2, 1, 3, 4, 5, 6

partial test 2 50% 4 0.16 2, 1, 3, 4, 5, 6
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