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Introduïm l’Estadística: Preparats per recordar alguns conceptes?



Presentació estudiants

• Què i on has après l’Estadística fins ara?

• Per què t’has apuntat al curs?

• Utilitzes l’estadística normalment? I a quin camp?  
Quines necessitats tens? 

• Quin software utilitzes normalment?

• Què esperes aprendre?



Programa del curs

• Dia 1: Introduir-se en el món de l’Estadística i funcions 
del Wrangling Data via SPSS

• Dia 2: L’estadística descriptiva i les seves possibilitats.

• Dia 3: Alguns conceptes d’Inferència Estadística

• Dia 4: Altres programes estadístics: JASP i Jamovi.



Objectius del curs

• Repassar i fer una pinzellada de l’estadística que heu 
après fins ara

• Recordar conceptes clau d’estadística, abusos, errors 
estadístics i les maneres de resoldre’ls a l’hora de 
publicar articles científics

• Conèixer els diferents programaris estadístics (SPSS, 
JASP, Jamovi) per poder analitzar dades reals. 

• Introduir el pensament estadístic



Estadística només números?

• The numbers have no way of speaking for themselves. We speak
for them. We imbue them with meaning <Nate Silver; The signal
and the noise>



Motivació del curs



L’ Estadística

Origen: recopilació i registre 
de dades i fets d’interès, 
sobretot per part dels
estats (dades tipus
demogràfiques, socials, 
econòmiques,vitals, etc).

2 conceptes clau: les DADES
(des del seu disseny per a 
l’extracció fins les 
conclusions a partir 
d’elles), però també la 
INCERTESA!



Tenim suficient amb les dades?

“Without data, you're just another person with an opinion.” <W. Edwards Deming>



Diferents definicions: Estadística

• Ciència que utilitza les dades per entendre la 
incertesa  sobre un procés i prendre decisions 
informades fent ús de la teoria de la probabilitat 
<Anabel Forte 2019>

• Ciència on es recull, organitza, resumeix, presenta i 
analitza les dades (no només utilitzar-los) i situacions 
d’incertesa, així com extreure conclusions vàlides i 
prendre decisions raonables en base a aquests 
anàlisis" -M. R. Spiegel, Theory and Problems of 
Statistics



Especialitzacions: Bioestadística

Statistics applied to biomedical problems

Decision making in the face of uncertainty or variability

Design and analysis of experiments, detective work in observational 
studies (in epidemiology, outcomes research, etc.)

Attempt to remove bias or find alternative explanations to those posited 
by researchers with vested interests

Experimental design, measurement, description, statistical graphics, data 
analysis, inference

To optimize its value, biostatistics needs to be fully integrated into biomedical research and we must
recognize that experimental design and execution are all important.  <Frank E Harrell 2019>



Objectius i procediments de l’estadística



Objectius i procediments de l’estadística

Schooling, C. Mary, and Heidi E. Jones. "Clarifying questions about “risk factors”: predictors 
versus explanation." Emerging themes in epidemiology 15.1 (2018): 1-6.



Statistical thinking and statistical science

Statistical thinking is a way of understanding a complex 
world by describing it in relatively simple terms that 
nonetheless capture essential aspects of its structure, and 
that also provide us with some idea of how uncertain we 
are about our knowledge.

Statistical Science is the discipline of learning about the
world from data, typically involving a problem-solving cycle
such as PPDAC. <David Spiegelhalter>



Application of PPDAC cycle: A new scientific method 
applied also in the industry 

Source: adapted from David Spiegelhalter



Population: It represents the largest group of individuals who
want to study and generally usually inaccessible.

Sample: Subset of the population in which measurements are
done. This sample should be representative of the original
population (any individual has equal opportunity to be selected).

Variable: Feature measurable and observable that represents a
concept of study

Measure: Procedure for assign quantitative or qualitative values to
the characteristics of objects, people or events. If these
procedures are not well measured the validity of the results is not
guaranteed.

Conceptes Generals d’Estadística



Sampling: a sample should have the same characteristics
as the population it is representing.

Methods:

• simple random sample (each sample of the same size has an
equal chance of being selected)

• stratified sample (divide the population into groups called strata
and then take a sample from each stratum)

• cluster sample (divide the population into strata and then
randomly select some of the strata. All the members from these
strata are in the cluster sample.)

• systematic sample (randomly select a starting point and take
every n-th piece of data from a listing of the population)

Elfil, M., & Negida, A. (2017). Sampling methods in clinical research; an educational 
review. Emergency, 5(1).

Mostreig: Mostra representativa



Tipus de variables



Tipus variables segons nivell de medició



Tipus variables segons la classificació en un estudi

Response, dependent or outcome variable:
– One that answer the research question

Explain, independent or exposure variables:
– They are those that are related to the causes of the events we

want to study

Confounding or effect modifier variables:
– Are those that can affect the relation between exposure and

outcome variables

Universal variables:
– Are those that can be exposures or confounders that always have

to be considered. For example: sex, age, residence location, ethnic,
etc.
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Introduïm l’SPSS: Preparats per coneixel més a fons?



Tenim ben organitzades les Dades?

Broman, K. W., & Woo, K. H. (2018). Data organization in spreadsheets. The
American Statistician, 72(1), 2-10.



“Show me your equations and models and I'll ask to see your data. Show me
your data and won't need to see your equations and models. --(if Fred Brooks
were a data scientist)” <Roger D.Peng>

Font: T.Bovè et al (Apunts Sports Medicine; 2019)







• Poden agrupar-se els valors de les variables en classes (intervals).

Podem transformar una variable quantitativa a una variable 
qualitativa!!! No a l’inrevès!

Exemples:
Edats:

• Menys de 20 anys, de 20 a 50 anys, més de 50 anys

Lesions:
• Menys de 3 lesions, De 3 a 5, 6 o más lesions

IMC:
• Normal (< 25 kg/m2), Sobrepès (25- 29,99),
Obesitat (30 –34,99) y Obesitat tipus II (35- 39,99).

Agrupació de classe



Codificació de la variable
• Es buena idea codificar las variables como números para poder procesarlas 

con facilidad en un ordenador.
• Es conveniente asignar “etiquetas” a los valores de las variables para recordar 

qué significan los códigos numéricos.
– Sexo (Cualit: Códigos arbitrarios)

• 1 = Hombre
• 2 = Mujer

– Felicidad: Respetar un orden al codificar.
• 1 = Muy feliz
• 2 = Bastante feliz
• 3 = No demasiado feliz

• Se pueden asignar códigos a respuestas especiales como
• 0 = No sabe
• 99 = No contesta...

• Estas situaciones deberán ser tenidas en cuentas en el análisis. Datos 
perdidos (‘missing data’)



Videos:

https://study.sagepub.com/aldrich3e/student-resources/step-by-step-spss%C2%AE-tutorial-videos

https://www.thestatisticalmind.com/spss-video-tutorials/

Tutorials:

https://www.spss-tutorials.com/basics/



Data Science  comprised of:

1. Data Gathering, Preparation, and Exploration 

2. Data Representation and Transformation 

3. Computing with Data

Donoho, D. (2017). 50 years of data science. Journal of Computational and 
Graphical Statistics, 26(4), 745-766.



Entrar a l’SPSS. Revisar funcions wrangling data

 Data/Select Cases
 Data/Split File
 Transform/Compute Variable
 Transform/Recode Variables
 Transform/Date and Time Wizzard

Data wrangling or data cleaning is important to prepare students for dealing with the
whole data analysis cycle. <M. Aerts, 2021>



Practica 2: Summary Data - Jugadors NBA


