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2. 3B H4E (Business thinking)
= JmBHYE5S (BUSINESS)” - HLHRFRMHIRIGEZHIERIARR (making decisions to earn more profit)
m  EERI5 (Management skills) — 4{asE& SCRRLLREE
m ek - el BREES! |

3. EEEXITAYEEMRYE (Data Analytics methods)
B HE3L, HESEEISARNESE (HISTORY view about Data Analytics)
n IBEREEEDSTTGIER — —RHAYIRIS (OPTIMIZATION)
B CRES#UTFEEUEDITGIE (STATIsTICS) — EFHHERYERT (— EBrMARREmS, FES)
B RBEiEFEIIRIEUESDTAE (BASIC + ADVANCED) — ETEHEAYANR A (KDD)

4. SCFA#EIS (Practical skills)
|
|

K55, FERLE

REFSHIFA N "R 1 S SHEE
5. RIERS




O MRS ABEERS SRR, SRHPIRGEENLATD! - RER (Decision Making) !

[Data Mining ] Learning Method | Popular Algorithms
l A f . Classification and Regression Trees,
Prediction ] Supenvised ANN, SVM, Genetic Algorithms
H T . Decision trees, ANN/MLP, SVM, Rough
ting Classification ] Supervised o GRS
Regression Supervised Linear/Nonlinear Regression, Regression
9 P trees, ANN/MLP, SVM
*P[Association ] Unsupervised Apriory, OneR, ZeroR, Eclat
Link analysis ] Unsupervised Expectation Maximization, Apriory
Algorithm, Graph-based Matching

Apriory Algorithm, FP-Growth technique

AT, 452
S YR > i K-means, ANN/SOM
PR XA, H4E
:ﬂul&‘ 7\ E/\J }j_j I):E ’ onsupervised K-means, Expectation Maximization (EM)
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(HISTORY view about Data Analytics)
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Data Analytics? Part of human wisdom  rr&msmes

C0The unique personality of human is its wisdom
T p— “Man is only a reed, the weakest in

BLAISE PASCAL nature, but he is a thinking reed. There

TEREES | is no need for the whole universe to take

| up arms to crush him: a vapor, a drop of
water is enough to kill him. but even if the
universe were to crush him, man would still
be nobler than his slayer, because he knows
that he Is dying and the advantage the
universe has over him. The universe knows

none of this.”
« — Blaise Pascal, Pensées

http://www.goodreads.com/qguotes/394587-man-is-only-a-reed-the-weakest-in-nature-but



http://www.goodreads.com/quotes/394587-man-is-only-a-reed-the-weakest-in-nature-but

Human Computers

construct construct
theories Human use computers to compute parameters (theories)
Before IT | T e till now Future

Big picture of

pursuing wisdom

(Sonsnels buipnpul) soljewaylenN

Other areas are also
wisdom — physics etc.,
| mean math is the

kernel



Wisdom? — 3 stages: Before IT

Mathematics is the
crown, and
everywhere

OO Wisdom appears first as the knowl
world/universe/human being ... philg

[0 3 stages — Wisdom 1: before Computer

B Human constructs theories to know the principles behind facts

Operational Research, (E)YMBA/MPA, ...

Linear Algebra, Statistics, Stochastics processes,, ...

Algebra, Geometry, Calculus, Probability, Optimization,
Graph theory,

Set theory, Mathematical logic




And mankind could make tools ©

COWisdom also appears as the capability to make tools/machines
~_which extend our abilities

https://www.nasa.gov/mission_pages/hubble/story/i

See farther ndex himi
the Hubble Space Telescope

Our Sky eye
EoE ]

https /lcn.nytimes. com/chma/! 160926/(: ina- telescope fast space-



https://www.nasa.gov/mission_pages/hubble/story/index.html
https://cn.nytimes.com/china/20160926/china-telescope-fast-space-seti/zh-hant/

COWisdom also appears as the capability to make tools/machines
which extend our abilities
= .

CRH (China Railway High-speed:
] B e 1 A )




COWisdom also appears as the capability to make tools/machines
__which extend our abilities




o

Alan Mathison Turing  John Vincent Atanasoff John Von Neumann

==
Theoretical model of Combine the Common architecture
modern computer electronicsand binary  of modern computers

together

tool mankind ever builds capability to make
So far! tend our abilities

System

i 64 cabinets
~1imm, 2 Cabinet 65,536 nodes
» 2 midplanes (131,072 CPUs)
1024 nodes (32x32x64)
. C o Card 16 compute cards  (2.048 CPUs) 184;;&611_1‘?:;;
(8x8x18) :)
10 Card 0-21/0 cards szme
o [\ LF SIS e oow 250 a1
RU (field N . X
2 processors (fiel (64 CPUs) TR e e

replaceable unit) (dx4x2) 1520 kW

2856 GFis 25mmx32mm 80/180 GFls

4MB"eDRAM 5 nodes (4 CPUs) 16 GiB* DDR

{compare this vath 8 1988 (2¢1x1)
Cray YWP/8 827 GFls) | 2x(2.8/5.6) GFls

2%512 MiB* DDR * tp fiphysics nist gov/cuw/Units/binary himi
15W



Human Computers

construct B|g piCture Of construct

theories Human use cor™ . . (theories)
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HESITBEEAR

(HISTORY view about Data Analytics)
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[0 3 stages — Wisdom 2: In Computers/IT now (1940s — present)

B Human teaches computers to learn wisdom — AMBITIOUS!
» Al: Artificial Intelligence is the logo for this, which start< its iniLitnev hy simulating

human brain.
»1950: Al? — Turing test

https://en.wikipedia.org/wiki/History of artificial intelligence

https://zh.wikipedia.org/wiki/ A\ T.% ¢ s

»1956: the term "artificial intelligence”
was formed

v Dartmouth conference



https://www.linkedin.com/pulse/goedels-incompleteness-theorem-emergence-ai-eberhard-schoeneburg
https://zh.wikipedia.org/wiki/%E4%BA%BA%E5%B7%A5%E6%99%BA%E8%83%BD%E5%8F%B2
https://en.wikipedia.org/wiki/History_of_artificial_intelligence

o Al has many definitions...

= Behavior by a machine that, if performed by a human being, would be
considered intelligent

m “...study of how to make computers do things at which, at the moment,
people are better

= Theory of how the human mind works

Al Objectives
B Make machines smarter (primary goal)
® Understand what intelligence is
® Make machines more intelligent and useful




[0 After 1956, many amazing inventions are proposed

B QIR G EEAR I Ve XTFEANS, X—BEFT
RIOPIFEFIBFIEEr . TSV AT LR /HER, UFBE/LIEERE, &
?ﬁﬁ“@fﬁf i—/‘iﬁg‘/;tféﬁ?/(/l T AN a5 EGE
ttps://zh.wikipedia.org/wiki/ A TE5EESH

M The years after the Dartmouth conference were an era of discovery, of
sprinting across new ground. The programs that were developed during this
time were, to most people, simply "astonishing":[*4 computers were solving
algebra word problems, proving theorems in geometry and learning to speak
English. Few at the time would have believed that such "intelligent" behavior
by machines was possible at all. nttps:/en.wikipedia.org/wiki/History of artificial_intelligence



https://zh.wikipedia.org/wiki/%E4%BA%BA%E5%B7%A5%E6%99%BA%E8%83%BD%E5%8F%B2https:/zh.wikipedia.org/wiki/%E4%BA%BA%E5%B7%A5%E6%99%BA%E8%83%BD%E5%8F%B2
https://en.wikipedia.org/wiki/History_of_artificial_intelligence

Al 1. LI period - Logic Inference is hot then

[11950s-1970
B Human conclude the rules to do inference, and then finish them as programs

e,

John McCarthy

for computers Example: MEMBER
— Many |0g|C Ianguage - L ISP As an example we define MEMBER, which tests

> LISp (L ISt PrOceSSOr) was whether an atom is in a list of atoms
Invented by John MCCarthy (DEFUN MEMBER (X LIST) o _
in 1958 at the MIT. 4 Slerentior 16 a Peviber o theirest o the e

: ) (COND ((NULL LIST) NIL)

»Lisp Is the second-oldest ((EQUAL X (CAR LIST)) T)
HPL after Fortran. FICCEREROR SRR |

>T0day, the most Wldely MEMBER is typically a built-in function

known general-purpose
Lisp dialects are
Common Lisp and Scheme.

CINB: there are still other ideas




Do you want to try this? —your turn ©

Example

(define (reduce f a x y b fx
(cond ((close-enough? a b)
((> fx fy)
(let ((new (x-point
(reduce T a new x
(else
(let ((new (y-point
(reduce f x y new

Later researchers are
aware that LI for everything
IS too ambitious. They then

try to only focus on some
specific domains

s
- S

S
s JEL S

SICP, Technical Report 735, 1983




0 RXE%ENTIFNAESLS - BATEDABIFRBAL, BR, &
SREEHR 28R
B ANE, ERE—RIVEAEE Al BREERERN ©
https://zh.wikiped ia._orq/wi ki AI%”‘*E o
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https://zh.wikipedia.org/wiki/%E4%BA%BA%E5%B7%A5%E6%99%BA%E8%83%BD%E5%8F%B2https:/zh.wikipedia.org/wiki/%E4%BA%BA%E5%B7%A5%E6%99%BA%E8%83%BD%E5%8F%B2

Selected Works
INVen -Lsun I'Va

Wen-"Tsun Wu

COOSELECTED WORKS OF WEN-TSUN WU
O Wen-Tsun Wu

02008

[§y Contents

[\ Foreword

[ 1. On the product of sphere bundles and the duality theorem modulo two

[y 2. Classes caracteristiques et i-carrks dBlne variBtk

[y 3. Les i-carrhs dans une vari6tk grassmannihne
i [y 4. On the realization of complexes in Euclidean spaces |
# [Ky 5. On the realization of complexes in Euclidean spaces 111
# [y 6. On universal invariant forms
# [Ry 7. Theory of I*-functor in algebraic topology - Effective calculation and axiomatization of I*-functor on complexes
# [y 8. On the decision problem and the mechanization of theorem-proving in elementary geometry

[ 9. Toward mechanization of geometry - Some comments on Hilbert!E i&rundlagen der Geometriets
i [Ky 10. The out-in complementary principle

@ [y 11. A constructive theory of differential algebraic geometry based on works of J. F. Ritt with particular applications to mechanical
theorem-proving in differential geometries

[y 12. Basic principles of mechanical theorem-proving in elementary geometries

®=

]

[y 13. On zeros of algebraic equations - An application of Ritt principle
@ [y 14. On the planar imbedding of linear graphs |
i [§y 15. On the planar imbedding of linear graphs I1
@ [y 16. A mechanization method of geometry and its applications |
i [y 17. Recent studies of the history of Chinese mathematics
@ [y 18. On Chern numbers of algebraic varieties with arbitrary singularities
IR‘J 19. Mechanical derivation of Newton? gravitational laws from Keplert& laws
. A mechanization method of geometry and its applications 11

]

&)

B

NN
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. A mechanization method of geometry and its applications 111

#

@ [Ny 22. On the foundation of algebraic differential geometry

J &

®

23. On the genetic zero and Chow basis of an irreducible ascending set

®=

Az

# [N 24. Mechanical theorem proving of differential geometries and some of its applications in mechanics
. On a finiteness theorem about optimization problems

. On surface-fitting problem in CAGD

)@
&
NN
N oyn

&

=

. Central configurations in planet motions and vortex motions

oow
®

®

. On algebraico-differential equations-solving

i [Ky 29. On the construction of Groebner basis of a polynomial ideal based on Riquier-Janet theory
@ [K) 30. On Eood?bases of algebraico-differential ideals

&)



https://book4you.org/g/Wen-Tsun%20Wu

Frank Rosenblatt

- L}
t r M A [ ] m I t b r n The Perceptron: A Perceiving And Recognizing Automaton (Project Para). January, 1957
I I 5 IBM 704
a e aS [ ] I u a e a I H EN https://en.wikipedia.org/wiki/Frank_Rosenblatt

0 Human teaches computers to learn wisdom — AMBITIOUS!

B Among the Al ideas, Perceptron (1957) [[B¢A2E (igitsesmasniminaIfR aIse o S
emsirmee)] is proposed to simulate neuron/Nerve cell [#
» Sketch NC as a multivariable function

Simple but beautiful math
expression to simulate

R
) : y nerve cell ©
\\ Node of ranvier  Cell body () /

Axon terminals Dendrites

output =

-1 otherwise
Schwann's cells

d ' \ . ) i
i i -
Myelin sheath Axon =W-X

MNucleus

Inputs
P https://tex.stackexchange.com/questions/104334/tikz-diagram-of-a-perceptron

https://zh.wikipedia.org/wiki/ \ T £5 [x 2%



https://tex.stackexchange.com/questions/104334/tikz-diagram-of-a-perceptron
https://en.wikipedia.org/wiki/Frank_Rosenblatt
https://zh.wikipedia.org/wiki/人工神经网络

And now Deep Learning!

CNN for Image Classification
(Krizhevsky, Sutskever & Hinton, 2012)
15.3% error on ImageNet LSVRC-2012 contest

1000-way
softmax




Al 2. KE/ES — Knowledge Eng Knowledge concluded by
: human is too inefficient. How

11975 - 1985 about iIf computers learn
knowledge by themselves? —

B LI may be too high — like
Here comes ML

further to construct ES for prc

»Human concluded knowledge related to so din and constructed

B Mycin: https:/en.wikipedia.org/wiki/Mycin MYCIN EXPERT SYSTEM

. alpanjaswal.com How Helpful Are Expert Systems In Medical 7 29, Apr 2013

> written in Lisp as the doctoral dissertation of Gl e e i

Edward Shortliffe under the direction of <
Bruce G. Buchanan, Stanley N. Cohen and others. o )

M Siri
>—NEIPHRES R AT HRERS,
AR EI I B 2B R m
N AMBINEE

Sl



https://en.wikipedia.org/wiki/Mycin
https://en.wikipedia.org/wiki/Lisp_programming_language
https://en.wikipedia.org/wiki/Edward_Shortliffe
https://en.wikipedia.org/w/index.php?title=Bruce_G._Buchanan&action=edit&redlink=1
https://en.wikipedia.org/wiki/Stanley_N._Cohen

Al 3: Machine learning - 1983 - now

11983 - now

B Machine learning becomes the focus, till now.

»In KE/ES, domain knowledge is the key to ensure the applicability of a
system for real life. But, it’s too tedious and challenging to conclude or
derive knowledge by human

»How about the machine could learn knowledge by itself?

v"Here comes the so-called machine learning

B Two major ways to propose machine learning methods
» Statistical learning — simulate statistics
»Neural networks — simulate brain
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ML A: Simulate brain in 1980s... Y

0 Achievements

B Connection of Back Propagation into multi-layer (Deep now) NN originally

discovered by Werbos in 1974 Was rediscovered in 1986 with the

book Learning Internal Representation by Error Propagation by Rumelhart, Hinton
and Williams.

® NN of having memory is also studied, which could learn features — Hopfield NN (1982),
Boltzmann machine (1985), ...

[0 However, slow down again — not better than others, and adapt to be
overfitting

[0 But the researchers concluded two ways to improve MLNN (Multi-
Layer NN) - Basic idea of Deep Learning now
B More layers — either parallel (FfBX —DBM, CNN) or series (E28EkX — RNN/LSTM)
B Except for the last layer, other layers aim to learn/memorize features




3 waves

Deep Neural Network
(Pretraining)

A

S. McCulloch - W. Pitts F. Rosenblatt B. Widrow - M. Hoff M. Minsky - S. Papert
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ML B: Simulate Statistics — Hypothesis and Estimation

[ Statistical learning

W For statisticians, they think the methods with clear DEDUCTION
(3¢iE) could be called ML methods.

»SVM (Support Vector Machine) is one of the pearls (another is NN)

»Among many other methods —
v Guess distribution/possibility [P(y|x;®) or P(x|y;®)],
v Decision trees ......

[0 Open minded

M For some researchers, they agree that all methods (from different
sources) could be understood as ML methods if they could learn
something from data. So NN is part of ML.

» Interdisciplinary — Statistics, Pattern Recognition, Neural Network,
Optimization, Operational Research, ...




Machine Learning Methods

Machine Learning

J

;

v

Support Vector Machines
Linear Regression
Non-linear Regression
Bayesian Linear Regression

Supervised Reinforcement Unsupervised
Learning Learning Learning
p
Classification Q-Learning Clustering / Segmentation
e Decision Tree Adaptive Heuristic Critic e SOM (Neural Networks)
e Neural Networks (AHC), e Adaptive Resonance Theory
e Support Vector Machines State-Action-Reward-State- e Expectation Maximization
e Case-based Reasoning Action (SARSA) e K-Means
¢ Rough Sets Genetic Algorithms e Genetic Algorithms
e Discriminant Analysis Gradient Descent Association
e Logistic Regression e Apriory
e Rule Induction e ECLAT Algorithm
Regression e FP-Growth
Regression Trees e One-attribute Rule
Neural Networks e Zero-attribute Rule




More will be discussed In
later “DBMS, ERP, DW,

O Data Mining emerged as th BD” chapter

W During 1990s, (R)DBMSs were e N data were
collected. How to dig valuable rules/knowledge from the data to
Improve business is becoming more and more interesting.

B Methods related to this goal were concluded  pate “H08 ko
as Data Mining.

- Wb g
B The framework iIs called KDD: Taskcrelovant VS&\
Knowledge Discovery from Data 7 ‘

M Suite of integrating DM Tmgformat

Trmg"ammm
and DBMS is called Clming
Data Warehouse %/Qi o niegration

Datshase

Data Warehouse

.

*«©




] Categorization of DM’s methods

[Data Mining Learning Method | Popular Algorithms
I ‘ o . Classification and Regression Trees,
Prediction ] SUSIEEL ANN, SVM, Genetic Algorithms
( ' .
e . Decision trees, ANN/MLP, SVM, Rough
\->kCIaSS|f|cat|on ) Supervised e, EEnETe Al ie
( ' a a g a
. : Linear/Nonlinear Regression, Regression
\->kRegreSS|on ) Supervised trees, ANN/MLP, SVM
»[Association ] Unsupervised Apriory, OneR, ZeroR, Eclat
( ) . L. ) )
| Link analysis Unsupervised Expectation Maximization, Apriory
L ) Algorithm, Graph-based Matching
( '
| Sequence analysis Unsupervised Apriory Algorithm, FP-Growth technique
L J
‘->[Clustering ] Unsupervised K-means, ANN/SOM
Outlier analysis Unsupervised K-means, Expectation Maximization (EM)




“Al” (ML algorithms) is often transpargs

ol duct For me, | think the ML methods
commercial proaucts are not real intelligence. They

o Anti-lock Braking Systems (ABS) é‘ésst;heat;?:lseigéocrgf;tﬁ tf}gr
i i i I
o Automatic Transmissions | P the data. d

o Video Camcorders

o Appliances
B Washers, Toasters, Stoves

o Help Desk Software
o Subway Control...



HESITBEEAR

(HISTORY view about Data Analytics)
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Wisdom? — 3 stages:

Wlsdom 3 Future ... Terminator or Saver?

E S N - - - ay - Ny oo
NSuS hEu conpions noSMA SO E A NUIRE Eve s MU URENCER P13
MAIS AVONS-NOUS | RXTS%ND *’h | -

R ™
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-

TERMINAT AR
B E N | 8 ¥ B

‘ Intersteilaf 2016

88



But, this is a paradox [Fig]

ARk s (). o v
Elj E](] & STANLEY KUBRICK provescnon

BT HAL-9000 200it:

(JARVIS) N 2001 A a space odyssey

RO -

Space - b,
Odyssey ; < 2%

We should have powerful
intelligent machines to reach

B [ 2% 4o ' | ) . .
PR i A - - powerful intelligence
gt 4 i

90




[0 Maybe, one trend could be — direct
brain-computer interaction

M Our brain is in charge of creativity, while
computers are responsible of efficient
computing, possibility evaluation, etc., -
carrying out and verification what we

human want



Borg — Half human, and half machine

Labor Transport Maintenance Tactical Assimilation Medical

Two regulararms  Tworegulararms  One mecharm Heavy disruptor aitm Two long mech arms Silver mech arm
Med gray Med gray Dk gray upper body  Dark and bulky Dk gray upper body Lt fleshy plates
Open abdomen Light shoulders Lt gray thighs Shoulder armature Lt gray arms and thighs Sim

Slim Backpack Backpack Heavy armor plates Bulky upper body Blue lights

No lights No lights Red lights Green lights Yellow lights




https://en.wikipedia.org/wiki/Ten_percent_of the brain_myth

0 Another trend would be and should always be to improve the usage
of our brains
B Neurologist Barry Gordon describes the myth as false, adding, "we use

virtually every part of the brain, and that (most of) the brain is active almost
all the time."

We Use
Only 10%
of Our
Brains
is a


https://en.wikipedia.org/wiki/Ten_percent_of_the_brain_myth
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(HISTORY view about Data Analytics)
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C0How to learn DA? — My experience

M You should have a big picture first!
» | hope you’ve learned something from this PPT ©

B Optimization + Linear Algebra = basis

> Optimization: Prof. LU WuSheng (FE&4E) has a good book
(In English) and video (in Chinese)

v"You'd better to see this — helpful for you to know what you
should understand about LA

v Another one — Convex Optimization by Boyd

»LA: Prof. Gilbert Strang @ MIT also has a course video (in
English)




Machine Learning

[J Christopher M. Bishop, Pattern ecognition and
Machine Learning, Springer-Verlag, 2006

[] Kevin P. Murphy, Machine Learning:A
Probabilistic Perspective, The MIT Press, 2012

O %4, 4itF a3, FEAF LKL, 2012
O Az%E, hWEFg, AFEKFLK, 2016

[J Machine Learning, Andrew Ng, coursera

O 8% 39 KAB/8 K, #HIF9, coursera



file:///D:/My7/MyProjects/Books/01 商务智能-大企业生存之道/Data Analytics from Business View/Books/[Christopher_M._Bishop]_Pattern_Recognition_and_Ma(b-ok.org).pdf

® Then you can watch course video (in English with Chlnese caption) of
Machine Learning by Andrew Ng @ Stanford

»Data mining? — So easy now ©

® There are other videos about ML and DL by JulyEdu (in Chinese)

https://www.julyedu.com/
S AN Bl ttps://www.julyedu.com)
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https://www.julyedu.com/
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k‘ O Artificial Intelligence: A

modern approach
[ Stuart Russell, Peter Norvig
O Downloaded

Artificial Intelligence
A Modern Approach

Stuart Artificial Intelligence

Russell

i A Modern Approach

NOWIQ Third Edition Stuart Russell ¢ Peter Norvig


file:///D:/My7/MyProjects/Books/01 商务智能-大企业生存之道/Data Analytics from Business View/Books/Artificial+Intelligence+A+Modern+Approach+3rd+Edition+by+Stuart+Russell.pdf

Practical
Optimization

Algorithms and Engineering Applications

Andreas Antoniou
Wu-Sheng Lu

[l Practical Optimization: Algorithms and
Engineering Applications 2007th Edition

0 by Andreas Antoniou, Wu-Sheng Lu

http.//www.ece.uvic.ca/~andreas/Books.html



http://www.ece.uvic.ca/~andreas/Books.html

https://stanford.edu/~boyd/cvxbook/

[0 Convex Optimization
Stephen Boyd and Stephen Boyd and Lieven
Lieven Vandenberghe Vandenberq he

convex Cambridge University Press
Optimization



http://www.stanford.edu/~boyd/
http://www.ee.ucla.edu/~vandenbe/
http://www.cambridge.org/
https://stanford.edu/~boyd/cvxbook/
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MACHINE
LEARNING

[0 Machine Learning: A
Bayesian and Optimization
Perspective

[0 Sergio Theodoridis,

JI0pOaIS~/ibeon p 109//:dn

O University ofthens
CJISBN: 978-0-12-801522-3
02015



http://cgi.di.uoa.gr/~stheodor/

O ML: Machine Learning, by Tom
Mitchell, McGraw Hill, 1997.

B http://www.cs.cmu.edu/afs/cs.cmu.edu/
user/mitchell/ftp/mlbook.html
0 ELS: The Elements of Statistical
Learning, by Trevor Hastie, Robert
Tibshirani, and Jerome Friedman,
Springer, 2001 (2" ed, 2017)

[0 PRML : Pattern Recognition and
Machine Learning, by Christopher M.
Bishop, Springer, 2006
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http://www.cs.cmu.edu/afs/cs.cmu.edu/user/mitchell/ftp/mlbook.html
http://www.cs.cmu.edu/~tom/
http://www.cs.cmu.edu/afs/cs.cmu.edu/user/mitchell/ftp/mlbook.html

Machine Learning
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Data Mining

O Introduction to Data
Mining
OBy
B Pang-Ning Tan,
Michigan State
University,

B Michael Steinbach,
University of Minnesota

¥ Vipin Kumar, University
of Minnesota

PANG-NING TAN
MICHAEL STEINBACH
VIPIN KUMAR

http://www-users.cs.umn.edu/~kumar/dmbook/index.php




0 J. Han and M. Kamber. Data Mining: Concepts and Techniques. 2" ed.,
Morgan Kaufmann, 2005.

] Brian Mac Namee. Business Systems Intelligence:
1. Introductioppot__vwvw comn dit.ie/bme

Jiawei Han
Micheline Kamber

Practical Machine Learning Tools and Techniques
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Concepts and
Techniques
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http://www.comp.dit.ie/bmacnamee

[0 Deep Learning
O by lan Goodfellow,
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https://movie.douban.com/celebrity/1331245/
https://movie.douban.com/celebrity/1366812/
https://movie.douban.com/subject_search?search_text=Dan%20Brown
https://movie.douban.com/subject_search?search_text=Simon%20Colton
https://movie.douban.com/subject_search?search_text=David%20Ferrucci
https://movie.douban.com/subject_search?search_text=Owen%20Holland
http://www.bbc.co.uk/programmes/b01fmbvb
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Machine Learning
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what society thinks 1 what my friends think what my parents think
do I do I do

sklearn

what other programmers what I think I do what I really do
think I do 118




Deep Learning
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What society th'"ks I do What my frlends thmk | do What other computer
scientists think | do

from theano import *

'll‘ =
A L"."'

What mathematicians think | do What | think I do What | actually do
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I'm a Data Scientist

What my friends think | do What my mom thinks | do What society thinks | do

i '-’?\ JURRSS 1)

SELECT tpendnyg
FROM db users

What my boss thinks | do What | think | do What | actually do

120



