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Context

« Data Science includes techniques developed in
some traditional fields like artificial intelligence,
statistics or machine learnina.

Domain Knowledge

Aparicio et al.(2019).
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Context

methodology that may
contribute to the improvement
of the knowledge creation
outputs.




Related Work

« Process

Human
Centered [7]
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Process
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Arnand &
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Costa & Aparicio (2020)
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Related Work

Costa & Aparicio (2021)



Related Work

« Summarizing, the approaches related to data mining,
machine learning and data science may be
interrelated.

« CRISP-DM is one of the most used and the one that
iInspired many other approaches.

« Nevertheless, other features may be added to this
approach:

- Organization
- Scheduling
- Tools



Proposing a Model
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Process

Business Understanding

. |Define Business Objectives

. |Identify ethical values and privacy
. |Assess Situation

. |Define Data Science Goals

. |Produce Project Plan

Data Understanding
. |Collect Initial Data
. |Describe Data

. |Explore Data

. |Verify Data Quality
Data Preparation

. |Select Data

. |Clean Data

. |Construct Data

. |Integrate Data

. |Format Data
Modeling
. |Select Modeling Techniques
.2. |Generate Test Design
. |Build Model
. |Assess Model
Evaluation
. |Evaluate Results, icnluding ethica

. |Review Process

. |Determine Next Steps

Deployment

. |Plan Deplovment

. |Plan Monitoring and Maintenancd
. |Produce Final Report

d. |Review Project




Organization




Continuum of Analytics Roles and Skills

DATA KNOWLEDGE

DATA SKILLS

BUSINESS ACUMEN

ML MODELING SKILLS

CODING SKILLS

SOFT SKILLS

ANALYTICS
PROCESS SKILLS

Business Data Analyst/
Intelligence Data
Analyst/ Integrator/
Business Citizen
Business Intelligence Integrator/
Analyst Developer Data Engineer

2

2 i

2
2
1
O o0 -

« Data « Data + Data
exploration exploration exploration
+ Modeling » Modeling

None 1 2 o ° Strong

Application
Developer

- Data
exploration

Citizen Citizen Data
Developer Scientist
2 2
> O
» O
Q@ é
« Data « Data
exploration exploration
« Modeling + Modeling

Organization

Data
Scientist

« Data
exploration

= Modeling

« Testing

« Deploying

= Monitoring/
managing

DevOps (IT
Application
Deliver)

+ Deploying
« Monitoring/

managing

MLOps
(Machine
Learning

Model
Delivery)

» Deploying
+ Monitoring/

managing

Source: Gartner
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Tools

BA E D5 |WD |Ris V2 |w3 NS | WE [y w8 | w9 (w10 |y wl2 'wl3 jwl ols and Resource
1 |Business Understanding
1.1. |Define Business Objectives
1.2. |Identify ethical values and privacy | A/ L fmeeting
1.3. |Assess Sttuation Af L meeting
1.4, |Define Data Science Goals Af L Imeeting
1.5. |Produce Project Plan AfR|R R L l\NBS, GANTT
2 |Data Understanding
2.1. |Collect Initial Data AR H Jopen data, scraping,
2.2. |Describe Data Af L Iuse Jupyter/python/Panda
2.3. |Explore Data AfR M Iuse Jupyter/python/Panda
2.4. |Verify Data Quality A/R H fuse Jupyter/python/Panda
3 |Data Preparation AR
3.1. |Select Data AR M fMeeting
3.2. |Clean Data A/R M Iuse Jupyter/python/Panda
3.3. |Construct Data AR 0| Iuse Jupyter/python/Panda
3.4. |Integrate Data Af Iuse Jupyter/python/Panda
3.4. |Format Data Af fuse Jupyter/python/Panda
4  |Modeling
4.1. |Select Modeling Techniques A/R 1T flowchart
4.2, |Generate Test Design AR Iuse Jupyter/python/Panda
4.3. |Build Model Af M Iuse Jupyter/python/Panda
4.4, |Assess Model A/R H fuse Jupyter/python/Panda
5 |Evaluation
5.1. |Evaluate Results, icnluding ethical R H Juse Jupyter/python/Panda
5.2. |Rewview Process af L Imeeting
5.3. |Determine Next Steps Af L Imeeting
6 |Deployment
6.1. |Plan Deplovment A R |R H JFowerBl or Flash
6.2. |Plan Monitoring and Maintenance |A 0| Imeeting
6.3. |Produce Final Report A/fRIR [R |R M PowerBl or Flash
6.4. |Review Project Af R M




Tools

Charting approaches

Modeling concepts: supervised algorithms and non
supervised algorithms

Techniques

Programming Languages



POST-DS

DE |DS |WD |Risk|wl w2 |w3 |w4 w5 |wb w7 [wd|w9 w10 wll (w12 |wl3|wld |Tools and Resource
1 |Business Understanding
1.1. |Define Business Objectives
1.2. |Identify ethical values and privacy |A/R L meeting
1.3. | Assess Situation AR L meeting
1.4. |Define Data Science Goals AR L meeting
1.5. |Produce Project Plan A/RIR |R L WES, GANTT
2 |Data Understanding
2.1. |Collect Initial Data AR H open data, scraping,
2.2. |Describe Data AR L use Jupyter/python/Pandas
2.3. |Explore Data AR M use Jupyter/python/Pandas
2.4. |Verify Data Quality AfR H use Jupyter/python/Pandas
3 |Data Preparation AR
3.1. [Select Data AR M Meeting
3.2, |Clean Data AR M use Jupyter/python/Pandas
3.3. |Construct Data AR M use Jupyter/python/Pandas
3.4, |Integrate Data AR H use Jupyter/python/Pandas
3.4, |Format Data AR H use Jupyter/python/Pandas
4  |Modeling
4.1. |Select Modeling Techniques 1 AfR H MIT flowchart
4.2, |Generate Test Design 1 AR H use Jupyter/python/Pandas
4.3, |Build Model 1 AR M use Jupyter/python/Pandas
4.4, | Assess Model 1 AR H use Jupyter/python/Pandas
5 |Ewvaluation
5.1. |Evaluate Results, icnluding ethical |A/R R H use Jupyter/python/Pandas
5.2. |Review Process AfR meeting
5.3. |Determine Next Steps AR L meeting
6 |Deployment
6.1. |Plan Deplovment A R |R H PowerBl or Flash
6.2. |Plan Monitoring and Maintenance |A M meeting
6.3. |Produce Final Report A/R(R R M PowerBl or Flash
6.4. |Review Project AR M meeting




Use Cases

. Data Science and Business Analytics .& 2

« Financial market

. Software Development Business L

« Academic context

250

« Professional work
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Use Cases

« Emotion analysis of Portuguese Political Parties
Communication




Use Cases

o Process Collect Tweets
/ Collect Programs

Clean, translate
/ Regression
/ Similarity analysis

—  Political science
analysis

Blusness
Underetainding




Use Cases

« Organization

Data Engineer
Collecting, extracting data, Scrapping and
cleaning data.

Data Scientist
Kentification of possible models.

Computer Scientist Engineer

Comparing several models.

Data Analyst
Information systems.

Business Analyst
Political scientist.




Use Cases

Scheduling
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Use Cases

Fle  EGt  View Ieet  Cel  Kermel
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Ia (13): | # in

fram _future
from Toye

dgets impe:
from IPython.core.disy

import numpy as np

countey_df -
In [15]: contirmed af.head()
In [16]: recovered_df head|)
In [371: ) death_df.head

fn (18] country_df.head()

@

ournals  Magazines

[ Confere 10C > 1gs > SIGH 1 > Sentiment Analysis of Portuguese Political Parties
Communication
et acciss
Sentiment Analysis of
Portuguese Political Parties

Communication
Ying f=

Authors: arlos Costa, () Manuela Ag

L
il o Authors nfo & Claims =

iaport print_function
t, interactive, fixed, interact manual

pd.read_cav( 'https

QA‘ # Imemas 0
Jupyter

const 14423

Favorites 02296

coef stderr

0.415
0.001

T Py
-3.473 0.001
349796 0000

[0.026 0.975]
-2.256 -0.628
0228 0231

neg 20056 0685 2930 0003 0664 3347
neu 03320 0435 0762 0446 -0522 1186
pos -0.4631 0594 -0.780 0436 -1627 0701
lenTex -00038 0001 -4718 0000 -0.005 -0002
Hashtags 02503 0.049 5119 0.000 0154 0346
Mentions 03500 0086 4069 0000 0181 0519
Omnibus: 47844549  Durbin-Watson: 1.638
Prob(Omnibus): 0.000 Jarque-Bera (JB): 738581430277
Skew: 15.841 Prob(JB): 0.00
Kurtosis:  865.092 cond. No. 2.50e+03
R2 MAE MSE
OLS 0.764957 3.444853 104.684972
Ridge 0.764956 3.444938 104.685139
Lasso 0.765343 3.421643 104512759
BayesianRidge 0764878 3438733 104720084
Polynomial Regression 0.717263 2.814491 125.927009
Meural Network (MLP) 0.746654 2.942042 112.836870
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Conclusions

« Adequate Approach

« Many roles and people with different
packgrounds

« Improve organization contribution

« Improve scheduling
. Allows results vs. expectations adjustment

. Main limitation: Bureaucracy
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