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No one ever made a decision because of a
number. They need a story.

Daniel Kahneman



Insight is the discovery
of non-trivial, complex,
deep, unexpected, or
relevant truths about the
information




Three types of analysis

DESCRIPTIVE DIAGNOSTIC PREDICTIVE
ANALYTICS ANALYTICS ANALYTICS

Analyse the past Analyse the present § Predict the future

What happened? What is happening What will happen?
right now?




Descriptive Analysis

Si basa sul calcolo di alcune metriche o indici

e Indici di frequenza
e [ndici di tendenza centrale
e Indici di variabilita



COUNT
Data una variabile, contare quante
volte appare una certa categoria

Indici di
Frequenza

Descrivere una singola
variabile nel dataset

PERCENTUALE
percentuale relativa al conteggio
precedente




MEDIA ARITMETICA
Somma dei dati

Numero dei dati

Indici di MEDIANA (o 50° percentile)
Tendenza valore al di sotto del quale cade la meta

Centrale dei dati (valore centrale)

Descrivere i dati con un
solo valore

MODA
valore che ricorre con maggiore

frequenza
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When to use the MEAN

Both the following conditions must be satisfied:

- Data are scaled, i.e. data with equal intervals, such as time, temperature,
speed
- Data distribution is quite normal, i.e. there are not outliers



When to use the MEDIAN

One of the following condition is satisfied:

- data are ordinal (first, second, third, ...)
- distribution is skewed or non normal




When to use the MODE

When you want to know the most frequent value.



MAXIMUM valore massimo
MINIMUM valore minimo
RANGE Differenza tra il valore
massimo e il valore minimo

Indici di
Variabilita QUARTILE

Descrivere la variabilita
dei dati

VARIANZA
dispersione dei valori del dataset attorno

al valor medio. La deviazione standard &
la radice quadrata della varianza




Quartile

I quartili diVidonO un Set di dati in 4 parti The middle half of the observations in a frequency distribution

lie within the interquartile range

uguali e si riferiscono ai valori del punto
tra i quarti. Il Quartile inferiore (Q1) & |l
punto tra il 25% piu basso di valori e |l
75% piu alto di valori. E anche chiamato
il 25 ° percentile. Il secondo quartile (Q2)

& il centro del set di dati. E anche | 1 1 ! !
chiamato 50 ° percentile, o0 mediana. I "y percenie ;;;;‘%E;:; pecentie e
quartile superiore (Q3) € il punto tra il N 3nqtm.e

75% piu basso e il 25% piu alto di valori. C Y i’

Inter Quartile Range (Q3- Q1)

E anche chiamato il 75 ° percentile.



What can we do with our collected data? Concklon 21

Breakpoints/Anomalies/Surprise/Novelty Discovery

Correlation Discovery

Breakpoint Chlorination clusters

e normal data

® noise

1

i fEnoa



Breakpoints/Anomalies/Surprises/Novelties
Discovery



Introduction

Discover structural changes, novelties, surprises, anomalies in data
|dentify conflicts in data

Conflict — a fact, which happens and changes the current situation. In the
business and financial sector, the conflict is also known as breakpoint event. You
should ask what is causing this change.



Example Starting situation - after data collection

Quarterly Car Sales by
Dealership w0l

Quarterly Car Sales by Dealership
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Diachronic view

In order to identify a conflict, we
can look at the graph
horizontally (diachronic view) or
vertically (synchronic view).

By looking at the graph
horizontally, we search for
changes over the time.

For example, with respect to
Lakeside, we can identify
different conflicts, which
correspond to peaks.
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Synchronic view

Analysing the plot vertically,
we search for the behaviour of
the different dealerships.

For example, in the first
quarter of 2018 almost all cars
have a peak, followed by a
drop. Why?
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Every conflict should be analysed separately, i.e. it
should be represented by a different narrative and
series of plots.



Setup - Conflict - Resolution

We note that the Lakeside
sales increase up to the first
quarter of 2018, when
something happens and then
they decrease until the fourth
quarter of 2018, when
something else happens and
Lakeside sales begin again to
increase.
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And now?

Calculate the difference Difference between the second and first quarters of 2018

between after and beforethe | | I N T W
flict.

T g
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And now? (cont.)

What happened in the first quarter of 2018, which negatively influenced car sales?
Let us try to google and search for the answer.

| found this interesting article and this report, which explain that in 2018 there was
an incredibly increase of light trucks sales (about 70%), which produced a
decrease of car sales.

Orly (O’Reilly Automotive), instead, did not experience this decrease because of a
different policy.



And now? (cont.)

Calculate
the
difference
between the
conflict and
the mean/
mode
/median
value

LAKESIDE, MEAN, MODE e MEDIAN

== |AKESIDE == MEAN == MODE MEDIAN
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Correlation Discovery



Correlation

Discover if two observations are correlated.

Perfect High Low Low High Perfect
Positive Positive Positive No Negative Negative Negative
Correlation Correlation Correlation Correlation Correlation Correlation Correlation
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Pearson Coefficient

It shows the linear relationship between two sets of data.

import numpy as np
X simple = np.array([-2, -1, 0, 1, 2])
y simple = np.array([4, 1, 3, 2, 0])

my rho = np.corrcoef (x simple, y simple)



Examples

Extracted from Storytelling With Data. Let’s practice



https://www.amazon.it/Storytelling-Data-Cole-Nussbaumer-Knaflic/dp/1119621496/ref=asc_df_1119621496/?tag=googshopit-21&linkCode=df0&hvadid=386571400539&hvpos=&hvnetw=g&hvrand=3461128867365879520&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=1008645&hvtargid=pla-825588532528&psc=1&tag=&ref=&adgrpid=74182739890&hvpone=&hvptwo=&hvadid=386571400539&hvpos=&hvnetw=g&hvrand=3461128867365879520&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=1008645&hvtargid=pla-825588532528

Example 1

https://community.storytellingwithdata.c

Quarterly Cars Sold by Dealership
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https://community.storytellingwithdata.com/exercises/one-little-changeand-a-redesign
https://community.storytellingwithdata.com/exercises/one-little-changeand-a-redesign
https://community.storytellingwithdata.com/exercises/one-little-changeand-a-redesign
https://docs.google.com/spreadsheets/d/1UTUYLlrPO188ftgB3VZ1lAWhAeQ-hnnb/edit#gid=1631368711
https://docs.google.com/spreadsheets/d/1UTUYLlrPO188ftgB3VZ1lAWhAeQ-hnnb/edit#gid=1631368711
https://docs.google.com/spreadsheets/d/1UTUYLlrPO188ftgB3VZ1lAWhAeQ-hnnb/edit#gid=1631368711
https://docs.google.com/presentation/d/17lKG9Mp3bRr8X_9IjKr9xdp7FCacUzOm/edit#slide=id.p1
https://docs.google.com/presentation/d/17lKG9Mp3bRr8X_9IjKr9xdp7FCacUzOm/edit#slide=id.p1
https://docs.google.com/presentation/d/17lKG9Mp3bRr8X_9IjKr9xdp7FCacUzOm/edit#slide=id.p1

Exercise 2

https://community.storytellingwithdata.c
om/exercises/lets-qive-this-slide-a-make

over
Solution

https://drive.qgoogle.com/file/d/1UYfZRp
gqLveC2n1FU57 nFZnBHFVz342A/view

Analysis

NPS Over Time
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PROMOTER COMMENTS DETRACTOR COMMENTS

Not very actionable, promoter Detractor comments are mainly

comments are often short notes
like "awesome product,” "it's
great," and "l love it!"

on the topic of latency and

speed. Should we take this
feedback into account in our
feature release prioritization?



https://community.storytellingwithdata.com/exercises/lets-give-this-slide-a-makeover
https://community.storytellingwithdata.com/exercises/lets-give-this-slide-a-makeover
https://community.storytellingwithdata.com/exercises/lets-give-this-slide-a-makeover
https://drive.google.com/file/d/1UYfZRpqLveC2n1FU57_nFZnBHFVz342A/view
https://drive.google.com/file/d/1UYfZRpqLveC2n1FU57_nFZnBHFVz342A/view

Example 3

https://community.storvytellingwithdata.

com/exercises/table-takeaways

Meals served over time

Campaign Year

Meals Served

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

40,139

127,020
168,193
153,115
202,102
232,897
277,912
205,350
233,389
232,797
154,830



https://community.storytellingwithdata.com/exercises/table-takeaways
https://community.storytellingwithdata.com/exercises/table-takeaways

Example 3 (cont.)

Solution

https://community.storyt
ellingwithdata.com/video
s/become-a-data-viz-sup

erstar-part-1

Meals Served rispetto a Campaign Year

Meals Served

300.000

200.000

100.000

2010

2012

2014

Campaign Year

2016

2018


https://community.storytellingwithdata.com/videos/become-a-data-viz-superstar-part-1
https://community.storytellingwithdata.com/videos/become-a-data-viz-superstar-part-1
https://community.storytellingwithdata.com/videos/become-a-data-viz-superstar-part-1
https://community.storytellingwithdata.com/videos/become-a-data-viz-superstar-part-1

More resources

Storytelling with Data

Exercises with solutions

Exercises from community (requires registration)

Learning Videos



https://www.storytellingwithdata.com/
https://www.storytellingwithdata.com/letspractice/downloads
https://community.storytellingwithdata.com/exercises
https://community.storytellingwithdata.com/videos

