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•  range
•  Quantiles
•  interquartile range
•  sample variance and standard deviation
•  coefficient of variation

KEYWORDS OF LECTURE N. 5

DESCRIPTIVE STATISTICS II 
(MEASURES OF SPREAD OF A SAMPLED VARIABLE)



FROM HISTOGRAMS TO PROBABILITY DISTRIBUTIONS

modes of science: deduction, induction, abduction
modes of presenting data:
scatter plots
bar graphs
pie charts
strip charts
box plots
frequency tables/histograms
Binning/resolution
sampling the distribution of estimates (statistics)
the mean of means
self-averaging/non self-averaging quantities



Back_issue n 2 the scientific method in a nutshell

•  Deduction/ Induction/Abduction/
•  The structure of a scientific paper (ad nauseam)
•  (make your ideas clear for a brief discussion next monday)
-Introduction
-Materials and methods
-Results
-Discussion
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Peirce's Abduction

Illustration of the 
Logic of Science, 
1878, 1893



From:[R]Bernard Rosner - Fundamentals of Biostatistics-Brooks Cole (2015)



From:[R]Bernard Rosner - Fundamentals of Biostatistics-Brooks Cole (2015)





REVISITED



From:[R]Bernard Rosner - Fundamentals of Biostatistics-Brooks Cole (2015)



From:[R]Bernard Rosner - Fundamentals of Biostatistics-Brooks Cole (2015)



The most common measures of spread:
VARIANCE & SDEV

From:[R]Bernard Rosner - Fundamentals of Biostatistics-Brooks Cole (2015)



From:[R]Bernard Rosner - Fundamentals of Biostatistics-Brooks Cole (2015)



Two theorems on the variance (see 
[R]Rosner: par 2.5)

1) If a constant is added to a sample of 
data then the sample variance is not 
changed.

2) If a sample of data is multiplyied by a 
constant c then the sample variance is 
multiplyied  by c2



Let us make an exercise in Excel

From:[R]Bernard Rosner - Fundamentals of Biostatistics-Brooks Cole (2015)



A dataset to practice with (you have also BMI.txt)

From:[R]Bernard Rosner - Fundamentals of Biostatistics-Brooks Cole (2015)



 
Precision of a measurement (sampling):
relative uncertainty as measured by:

From:[R]Bernard Rosner - Fundamentals of Biostatistics-Brooks Cole (2015)



Then connect to Di Leonardo’s course Data Analysis:
lecture n. 3 where you can find a notebook you can download and put in the .ipynb
format

At this point go to [R] Rosner’s textbook and illustrate the concepts in detail



HOW TO ORGANIZE DATA I
(see WS chapter 2 (read all)

THE SCATTER PLOT



BAR GRAPHS->histograms



PIE CHARTS



Let us start with a dirty exercise



Dirty exercise n.2



HOW TO ORGANIZE DATA 
(see WS chapter 2 (read all))

THE SCATTER PLOT



BAR GRAPHS->histograms



PIE CHARTS



Anatomy of a BOXPLOT

https://towardsdatascience.com/understanding-boxplots-5e2df7bcbd51 



Box PlotsStrip charts
How much significant are these differences?Outliers?





Data: first part



Data: 2nd part (binning)



Make a frequency table out of the data

Binning of the data



From table to histogram

This is a not normalized histogram!



How is distributed the mass of the data?

Sample Skewness and Kurtosis (see e.g.Wikipedia) 



It’s a matter of resolution ! Binning 
should match the information 
content in the data:…Trial & Error





This is the “real stuff”: an exaustive representation
 of the length of all recognized human genes. 
That is an image of the population of human genes



Important remarks

HINT: relative frequency --> probability





Further remarks





Self-averaging !



Study materials

•  Rossner [R] chapter 2
•  Whitlock&Sluter [WS] chapter 2
•  RDL lecture n. 3 in Data Analysis Moodle Course
•  Read Naomi Altman’s article in   Nature Methods 

Importance of being uncertain and write in word, 
latex… a 1 page essay with a resume of it.

From:[WS] M.C. Whitlock and D. Schluter - The Analysis of Biological Data-W. H. Freeman and Company (2015).

From:[R]Bernard Rosner - Fundamentals of Biostatistics-Brooks Cole (2015)

From: [JHZ]Jerrold H Zar - Biostatistical Analysis_ Pearson New International Edition-Pearson (2014).







SEE YOU NEXT MONDAY!









From Graziani2009


