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Exponential growth of

digital data
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Exponential growth of
computing efficiency

Ray Kurzweil
Director of Engineering @ Google

Computer Performance

Plotted by number of calculations

per second per $1,000.

Years by which, according to

Kurzweil, $1,000 of computation

will equal (or has already
equaled) the intelligence of...
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Exponential) growth of

data science tools
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250 Jobs)

The More Popular Data Science Software (>

Python -
SQL -

Java-
Amazon ML -
R -
CC++orC#-
Hadoop -
Tableau -
Apache Spark -
Google -
Microsoft Azure -
Apache Hive -
Scala-
MATLAB -
SPSS -
Tensorflow -
Splunk -
Apache Pig-
Teradata -
Stata -
Cognos -
Scikit Learn -
Pytorch -
Minitab -
Alteryx -
Keras -
JMP -

Caffe -
Spoffire -
Apache Flink -
Databricks -
SAP -

Apache MXNet-
Pentaho -
Theano -
MIlib -

H20 -

and Python) dominate the
data science world
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Data Science Software with at Least 100 Jobs in 2017

Tensorflow - O

Apache Flink- ®
Alteryx- O

H20-

Caffe-

Python-

Tableau-

Julia-

Apache Spark -

Scala-

R-

FORTRAN -

C C++ or C#-

SQL-

Stata-

JMP-

Java-

Apache Hive-

MATLAB -

Minitab -

Spotfire-

SAS-

SPSS

Teradata-

Hadoop-

Cognos-

Apache Pig-

Apache Mahout-
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Data scientists missing

Top 10 Emerging

Data Analysts and Scientists
. Al and Machine Learning Specialists

Organisational Development Specialists
0. Information Technology Services

1.
2
emerging 3. General and Operations Managers
roles, 4. Software and Applications Developers and Analysts
global 5. Séles and Mar'ke.tlng Professionals
change 6. Bl.g 'Data Specuallsts. o
7. Digital Transformation Specialists
by 2022 8. New Technology Specialists
9.
1

Data Entry Clerks

Accounting, Bookkeeping and Payroll Clerks
Administrative and Executive Secretaries
Assembly and Factory Workers

Client Information and Customer Service Workers
Business Services and Administration Managers
Accountants and Auditors

Material-Recording and Stock-Keeping Clerks

9. General and Operations Managers

10. Postal Service Clerks
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https://www.weforum.org/agenda/2018/09/future-of-jobs-2018-things-to-know/



https://www.weforum.org/agenda/2018/09/future-of-jobs-2018-things-to-know/

Data science is not (only)
machine learning and Al

Data analyst Data scientist Data engineer




Data sclence’s
misunaerstood hero

"Each of the three data
science disciplines has its
own excellence. Statisticians
bring rigor, ML engineers
bring performance, and
analysts bring speed.”

"Your analyst is the sprinter;
their ability to quickly help
you see and summarize
what-is-here is a superpower
for your process."

"The only roles every
business needs are decision-
makers and analysts. If you
lose your analysts, who will
help you figure out which
problems are worth
solving?"

Cassie Kozyrkov
Chief Decision Scientist @ Google



01

BUSINESS UNDERSTANDING

Ask relevant questions and define
objectives for the problem that
needs to be tackled.

02

DATA MINING

Gather and scrape the
data necessary for the
project.

DATA SCIENCE
LIFECYCLE

06

PREDICTIVE
MODELING

Train machine learning
models, evaluate their
performance, and use
them to make predic-

tions.

K

DATA CLEANING

Fix the inconsistencies
within the data and
handle the missing

values.

05

FEATURE ENGINEERING

Select important features and
construct more meaningful

04

DATA EXPLORATION

Form hypotheses about your
defined problem by visually

ones using the raw data that
you have.

analyzing the data.



6. Communicate data

5. Model data

06

PREDICTIVE
MODELING

Train machine learning

models, evaluate their

performance, and use

them to make predic-
tions.

1. Develop question

01

BUSINESS UNDERSTANDING

Ask relevant questions and define
objectives for the problem that
needs to be tackled.

02

DATA MINING

Gather and scrape the
data necessary for the
project.

2. Find data

DATA SCIENCE
LIFECYCLE

K

DATA CLEANING
Fix the inconsistencies 3- ProceSS data

within the data and
handle the missing
values.

05

FEATURE ENGINEERING

Select important features and
construct more meaningful

04

DATA EXPLORATION

Form hypotheses about your
defined problem by visually
analyzing the data.

ones using the raw data that
you have.

4. Explore data




Who am |

WE TEACHR

WWW.THERBOOTCAMP.COM

Explorative
Datenanalyse mit R

Statistik mit R Machine learning mit R Reporting mit R




Who am |

Cognitive and Decision Sciences

Am Zentrum fur Cognitive and Decision Sciences (CDS) untersuchen wir, wie Menschen unterschiedlichen Alters Entscheidungen treffen. Wir
verwenden komputationale Modelle, bildgebende Verfahren sowie Verhaltensexperimente um zu verstehen, wie kognitive und affektive
Prozesse Entscheidungen beeinflussen, und somit Menschen zu besseren Entscheidungen im Alltag zu verhelfen.

Mehr Informationen zu unserer Arbeit finden Sie auf > Forschung und > Blog.

Cognitive and Decision Sciences




The role of data analytics In

osych

Phase |
(1900s-1940s)

The Birth of Psychotherapy
Research (Outcome and
Process Research)

1899
Freud publishes The Interpretation
of Dreams

1936

Publication of Some Implicit
Common Methods in Diverse
Forms of Psychotherapy by Saul
Rosenzweig

1940
Carl Rogers records and
transcribes therapy sessions

1946
Publication of the International
Classification of Diseases manual
(ICD-6) that first included a section
on mental disorders
1948
Use of placebo control design
by Medical Research Council

Phase |

(1950s-1960s)
The Search for
Scientific Rigor

1951
Publication of Client-centered
Therapy by Carl Rogers

1952

Publication of the first Diagnostic
and Statistical Manual of Mental
Disorders (DSM)

1952

Hans Eysenck suggests that
effects of psychotherapy are
equal or less than spontaneous
recovery

1956

Placebo <control in
psychotherapy research
advocated by Rosenthal & Frank

1958

Publication of Psychotherapy by
Reciprocal Inhibition by Joseph
Wolpe

1958
APA and NIMH organize
conferences on Psychotherapy

The Birth of Meta-Analysis and
Institutionalisation of Randomized

Phase I
(1970-1980s)

Control Trials (RCT)

1975

Publication of Cognitive Therapy by

Beck, Mahoney, & Meichenbaum
1976
Gene Glass coins the term
meta-analysis

1977

Meta-analysis shows that
psychotherapy is effective by
Smith & Glass

1979
Systematic analysis of language
in psychotherapy by Russell &
Stiles

1980
FDA requires double-blind
placebo design

1982

Publication of Converging
Themes in Psychotherapy, a book
promoting common factors
theory

Four Phases and Major Events in Psychotherapy Research

Phase IV
(1990-present)

Institutionalization of
Evidence-based Practice in
Medicine and Psychology

1993

Cochrane Collaboration is
founded to systematise (and
communicate) evidence in
medicine (in 1999 sister
organisation for the social
sciences, Campbell, is founded)

1995

Empirically supported
treatments (EST) designated by
Div. 12 (Clinical Psychology) APA
on the basis of RCTs

2001

Institute of Medicine adopts
evidence-based practice in
medicine

2006
APA adopts evidence-based
practice in psychology

Russell, R. L., & Orlinsky, D. E. (1996). Psychotherapy research in historical perspective: Implications for mental health care policy.
Archives of General Psychiatry, 53(8), 708-715.

Wampold, B. E. & Imel, Z. E. (2015). The great psychotherapy debate: The evidence for what makes psychotherapy work. 20
Routledge: New York.




The role of data analytics In
osycn

Policy Statement on Evidence-Based Practice in Psychology

The following statement was approved as policy of the American Psychological Association (APA) by the APA
Council of Representatives during its August, 2005 meeting.

Evidence-based practice in psychology (EBPP) is the integration of the best available research with clinical
expertise in the context of patient characteristics, culture, and preferences. This definition of EBPP closely
parallels the definition of evidence-based practice adopted by the Institute of Medicine (2001, p. 147) as
adapted from Sackett and colleagues (2000): "Evidence-based practice is the integration of best
research evidence with clinical expertise and patient values.”

Best research evidence refers to scientific results related to intervention strategies, assessment,
clinical problems, and patient populations in laboratory and field settings as well as to clinically
relevant results of basic research in psychology and related fields. A sizeable body of evidence
drawn from a variety of research designs and methodologies attests to the effectiveness of
psychological practices. Generally, evidence derived from clinically relevant research on
psychological practices should be based on systematic reviews, reasonable effect sizes, statistical
and clinical significance, and a body of supporting evidence. The validity of conclusions from
research on interventions is based on a general progression from clinical observation through
systematic reviews of randomized clinical trials, while also recognizing gaps and limitations in the
existing literature and its applicability to the specific case at hand (APA, 2002). Health policy and
practice are also informed by research using a variety of methods in such areas as public health,
epidemiology, human development, social relations, and neuroscience.



The role of data analytics In
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https://en.wikipedia.org/wiki/Levels of evidence
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The role of data analytics In
business and beyond

DATA SCIENCE
AND ITS
RELATIONSHIP

TO BIG DATA AND
DATA-DRIVEN
DECISION MAKING

Foster Provost' and Tom Fawcett®

Abstract

Companies have realized they need to hire data scientists, academic institutions are scrambling to put together data-
science programs, and publications are touting data science as a hot—even “sexy”—career choice. However, there is
confusion about what exactly data science is, and this confusion could lead to disillusionment as the concept diffuses
into meaningless buzz. In this article, we argue that there are good reasons why it has been hard to pin down exactly
what is data science. One reason is that data science is intricately intertwined with other important concepts also of
growing importance, such as big data and data-driven decision making. Another reason is the natural tendency to
associate what a practitioner does with the definition of the practitioner’s field; this can result in overlooking the
fundamentals of the field. We believe that trying to define the boundaries of data science precisely is not of the utmost
importance. We can debate the boundaries of the field in an academic setting, but in order for data science to serve
business effectively, it is important (i) to understand its relationships to other important related concepts, and (ii) to
begin to identify the fundamental principles underlying data science. Once we embrace (ii), we can much better
understand and explain exactly what data science has to offer. Furthermore, only once we embrace (ii) should we be
comfortable calling it data science. In this article, we present a perspective that addresses all these concepts. We close
by offering, as examples, a partial list of fundamental principles underlying data science.



INtroduction round

1. What is your name?
2. Why did | choose the seminar?

3. What is my experience with data
analysis?

4. What do you want to learn”?

5. What do you want to learn it for or
what are your plans for the future?




cdsbasel.github.io/dataanalytics

Data Analytics for Psychology and Business

Syllabus Readings Materials Projects Installation )

Welcome

This is the home of the course Data Analytics for Psychology and Business in FS2020 at
the Faculty of Psychology, University of Basel.



Syllabus

cdsbasel.github.io/dataanalytics

Session 1
Introduction; project groups; explorative data analysis

Session 2
Statistical model and causal inference; machine learning; blitz talks

Session 3
In-class project work

Session 4
Project presentations; meet-the-expert



Project time line

cdsbasel.github.io/dataanalytics

When What

21.02. Building groups

21.02. - 04.05. Find 1-3 project ideas and corresponding datasets
04.03. - noon Email ideas to Rui

04.03. - evening Receive feedback on project ideas

04.03. - 13.03. Prepare project proposal and pitch

13.03. Pitch project proposal

13.03. - 24.04. Project work

24.04. In-class project support

24.04. - 15.05. Finalize project and prepare presentation
15.05. Deliver final presentation




