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Here are some terms... How are they related?
~ Machine Learning

~ Artificial Intelligence
Deep Learning

~ Data Mining

— Statistics



* No universally accepted definitions for any of
these things...



* “A branch of mathematics dealing with the collection,
analysis, interpretation, and presentation of masses of
numerical data”

https://www.merriam-webster.com/dictionary/statistics

* Emphasis on mathematical rigor... Which tends to
encourage relatively simple models with relatively few
parameters



° Al

~— “Artificial intelligence is that activity devoted to
making machines intelligent, and intelligence is that
quality that enables an entity to function appropriately
and with foresight in its environment.”

Nils J. Nilsson, The Quest for Artificial Intelligence: A History of Ideas and Achievements (Cambridge, UK: Cambridge University Press, 2010).



* “Data mining is the process of automatically discovering
useful information in large data repositories”

Pang-Ning Tan et. al., Introduction to Data Mining, 2™ Edition (Pearson, 2019).
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Database Technology, Parallel Computing, Distributed Computing

Introduction to Data Mining, 2nd Edition



Data

Tid  Refund Marital
Status

Taxable
Income  Cheat

1 |Yes Single 125K No

2 |No Married 100K No

3 |No Single 70K No

4 |Yes Married | 120K No

5 |No Divorced [95K Yes

6 |No Married |60K No

7 |Yes Divorced |220K No

8 |No Single 85K Yes

. (\ 9 |No Married | 75K No

. \\0 10 |No Single 90K Yes
oo\a' |11 |No Married |60K No
P@% 12 |Yes Divorced [220K  |No
es 13 [No Single  |85K Yes
3\)\ 14 |No Married | 75K No
15 [No Single 90K Yes

Introduction to Data Mining, 2nd Edition

no

Income range of applicant?

$30-70E

Tearsin present job?
<1

IMakes credit
card payments?




* "A computer program is said to learn from experience
E with respect to some class of tasks T and
performance measure P if its performance at tasks in
T, as measured by P, improves with experience E."

Mitchell, T. (1997). Machine Learning. McGraw Hill.

* "Field of study that gives computers the ability to
learn without being explicitly programmed"

Widely attributed to A. L. Samuel, "Some studies in machine learning using the game of checkers," in IBM Journal of
Research and Development, vol. 44, no. 1.2, pp. 206-226, 1959. ... but probably just paraphrasing the ideas in the
paper.



Machine Learning

,/H«

Supervised Learning  Unsupervised Learning Reinforcement Learning

Classification Regression  Clustering Dimensionality Reduction



* “Representation learning is a set of methods that
allows a machine to be fed with raw data and to
automatically discover the representations needed for
detection or classification. Deep-learning methods are
representation-learning methods with multiple levels of
representation, obtained by composing simple but non-
linear modules that each transform the representation
at one level (starting with the raw input) into a
representation at a higher, slightly more abstract level.”

LeCun, Y., Bengio, Y. & Hinton, G. Deep learning. Nature 521, 436—444 (2015) doi:10.1038/nature14539



2019 sees record funding to Al startups at $26.6B
Amount of funding ($M) Number of deals
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https://venturebeat.com/2020/01/22/cb-insights-ai-startup-funding-hit-new-high-of-26-6-billion-in-2019/
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ChatGPT creator OpenAl in talks for tender
offer valuing company at $29 bln - WSJ

Reuters

Jan 5 (Reuters) - OpenAl, the artificial intelligence research lab behind
chatbot ChatGPT, is in talks to sell existing shares in a tender offer that
would value the company at about $29 billion, the Wall Street Journal

reported on Thursday, citing people familiar with the matter.



* Can you think of ways that machine learning has
made an appearance in your life?

* Is this a bubble? Or will it have a significant
impact? Where will we be ten years from now?






* Python is the most widely used language in machine
learning (at least for research and education)

®* QOur toolset:
~ numpy

~— scikit-learn



algorithmic

applied = » theoretical
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mathematical






Tid Attribl Attrib2 Attrib3  Class

L Yes Large 125K No

2 No Medium 100K No

B No Small 70K No

4 Yes Medium 120K No

5 No Large 95K Yes

6 No Medium 60K No

7 Yes Large 220K No

8 No Small 85K Yes

9 No Medium 75K No

10 | No Small 90K Yes
Training Set

Tid Attribl Attrib2 Attrib3  Class

11 | No Small 55K ?

12 | Yes Medium 80K ?

13 | Yes Large 110K &

14 | No Small 95K ?

15 [ No Large 67K ?

Test Set

Learning

algorithm

Induction

Deduction

Learn
Model

Apply
Model

\



Splitting Attributes

ID Home Marital Annual Defaulted S
Owner Status Income Borrower ,,’ I
1 |Yes Single 125K No Home s’ |‘.
2 |No Married |100K No Owner "|
3 [No Single 70K No ny w:) v
4 |Yes |Married |120K  |No - MarSt
5 |No Divorced | 95K Yes ‘ Single, Divorcefy Warried
6 |[No Married |60K No
7 |Yes Divorced |220K No [TIBEE -
8 [No Single 85K Yes < 80|§/ > 80K
9 [No Married | 75K No -
10 [No Single 90K Yes

Training Data Model: Decision Tree
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There could be more than one tree that

Yes

fits the same data!
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Complete the posted reading

Log into Canvas and complete the reading quiz
and course survey

Set up your Python environment
* Get Started on PAO
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