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Methodology

®* What is a methodology!?

- A sequence of phases/steps when working on a project

* Why following a methodology!?

- To avoid obvious mistakes, e.g., misunderstanding the business/
user needs, misunderstanding the data, misunderstanding how we
want the model to generalize

* Several methodologies
- Six Sigma DMAIC (Define, Measure, Analyze, Improve, Control)

- KDD (Knowledge Discovery in Databases)
- SEMMA (Sample, Explore, Modify, Model, Assess)

- TDSP (Team Data Science Process)
- CRISP-DM (CRoss-Industry Standard Process for Data Mining)



Six Sigma DMAIC

How do we guarantee

What's important?

rform ?
s:udatea::: verify Identify the key issue,
improvements. key problem, key
Process controls process.

What needs to

be done?
Eliminate waste are we doing?
Identify actions. easure key
parameters.
Map service flow /
information flow.
What's wrong?
Analyze root causes.

Look at process efficiency.



Data

KDD

Preprocessed
data

Transformed
data

Interpretation

Patterns/
Models

iy

Knowledge



SEMMA

(SMPLE —Jp EIFORE —Jp- MODFY —Jp MODEL —Jpp ASSESS.

Input data, Distribution Transform variable,  Llogistic regression,  Assessment,
Sampling, explorer, Filter outliers, Decision tree, Score,
Data partition  Multiplot, Clustering, Neural network, Report
Insight, SOFM/Kohonen Memory-based
Association, reasoning

Variable selection



TDSP

Business
Understanding




CRISP-DM

* The sequence of the
6 phases is not rigid

- Moving back and

Business Data
Understanding forth between

different phases is
possible

Dat .
* The outer circle
symbolizes the

Deployment

cyclical nature of
data mining itself

- e.g., the lessons
learned during the
process can trigger
new business
questions



CRISP-DM

* CRoss-Industry Standard Process for Data Mining
- non-proprietary and freely available
- industry/application-neutral

- tool-neutral

* Conceived in 1996, funded in 1997 by the European
Commission, document released on 2000

- DaimlerChrysler, SPSS, NCR, OHRA

* CRISP-DM Special Interest Group has more than 200
members

* Most used methodology
- 49% in 2020, 43% in 2014, 42% in 2007

- https://www.datascience-pm.com/crisp-dm-still-most-popular/

- https://www.kdnuggets.com/2014/10/crisp-dm-top-methodology-analytics-data-mining-data-science-projects.html




CRISP-DM

* CRISP-DM has 6 phases

- Business understanding: understand business objectives,
define data mining problem

- Data understanding: familiarize with data, identify data quality
Issues

- Data preparation: select, transform, clean data
- Modeling: run the data mining tools
- Evaluation: results meet business objectives!?
- Deployment: put models in practice
* Each phase has a set of tasks and outputs
- We will provide a Word document to be filled for each phase

- We will follow a case study to make things clear



Phase |: Business understanding

task

Business
Understanding

Data

Data

>Understandi> Preparatior>

Modeling > Evaluation> Deployment

Determine
Objectives BaCkgmund OBbL!S"}eSS Success O utP ut
JECINES Criteria <€
Assess Requl
Situation equirements, .
Inventory . Risks and . Costs and
of Resources gscsoun"sltprgi(::g Contingencies Terminology Benefits
Determine
Data Mining -
Goals Data Mining Data Mining
Goals Success
Criteria
~——— O S —
P P{odtu;le Initial
roject Flan Project Assessment
Plan of Tools, and
Techniques
N—— L SN




Phase 2: Data understanding

Business Data Data . .
Understanding Understandin> Preparatio> Model|ng> Evaluat|or> Deployme>

Colleclt
Initia Initial Data
Data \ Collection
Report
SN——
Describe
Data
Data \ Description
Report
w
Explore
Data Data
\ Exploration
Report
N———
Verify
Data Data
Quality \ Quality
Report




Phase 3: Data preparation

Business Data Data : :
Understanding>Understandin> Preparatior> Modelmg> Evaluat|o|> Deploymel>

x Dataset Dataset

Description

~—— T N

Select .
Data Rationale for
Inclusion/
Exclusion
Clean
Data Data
\- Cleaning
Report
\_/__
Construct
Data Derived Generated
Attributes Records
w
Integrate
Data Merged
Data
Format
Data Reformatted
Data




Phase 4: Modeling

Business
Understandin

Data Data
g Understanding Preparation

Select
Modeling . .
Technique Modeling Modeling
Technique Assumptions
w w
Generate
Test Design Test
Design
w
Build
Model Parameter Model Model
Settings s Description
Assess Revised
Model
Model Parameter
Assessment Settings
w f

Modeling> Evaluation> Deployme>



Phase 5: Evaluation

Business Data Data
Understanding Understanding Preparation

Evaluate
Assessment
Results \ of Data Approved
Mining Models
Results
| —— N——
Review
Process \ Review Of
Process
———
Determine
Next Steps List of
X P \ Possible Decision
Actions
\f \f

Modeling> Evaluation> Deployme>




Phase 6: Deployment

Business Data Data : :
Understanding >Understandin> Preparatio> Modelmg> Evaluat|o> Deployme>

Plan
Deployment| [\| peployment
Plan
w
Plan
Mor:;;%rlng . Monitoring
Mainenance Mai:::ance
Plan
\p
Produce
Final
report | [\  Final Final
Report Presentation
N—— N——
Review
Project N\ gxperience
ocument-
ation

w



