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Artificial intelligent

An area of study in the field of computer science. Artificial intelligence is concerned

with the development of computers able to engage in human-like thought processes
such as learning, reasoning and self-correction.

The concept that machines can be improved to assume some capabilities normally
thought to be like human intelligence such as learning, adapting, self-correction, etc.

The extension of human intelligence though the use of

computers, as in times past physical power was extended
through the use of mechanical tools.

In restricted sense, the study of techniques to use computers
more effectively by improved programming techniques.

The New International Webster's Comprehensive Dictionary of the English
Language
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Machine learning

The field of machine learning is concerned with the question of how to construct computer programs that
automatically improve with experience.
T. Mitchell “Machine learning”

Vast amounts of data are being generated in many fields, and the
statisticians’s job is to make sense of it all: to extract important patterns and
trends, and to understand “what the data says”. We call this learning from
data.

T. Hastie, R. Tibshirani, J. Friedman “The Elements of Statistical Learning:
Data Mining, Inference, and Prediction, Second Edition”

One of the most interesting features of machine learning is that it lies on the
boundary of several different academic disciplines, principally computer
science, statistics, mathematics, and engineering. ...machine learning is
usually studied as part of artificial intelligence, which puts it firmly into
computer science ...understanding why these algorithms work requires a
certain amount of statistical and mathematical sophistication.

S. Marsland “Machine Learning: An Algorithmic Perspective”
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Data mining

Data mining is the extraction of implicit, previously unknown, and potentially useful information from data.
The idea is to build computer programs that sift through databases automatically, seeking regularities or
patterns. Strong patterns, if found, will likely generalize to make accurate predictions on future data. ...
Machine learning provides the technical basis for data mining. It is used to extract information from the raw

data in databases...
I. Witten, E. Frank “Data Mining: Practical Machine Learning Tools and Techniques*

Data mining, also popularly referred to as knowledge discovery from data (KDD), is the automated or
convenient extraction of patterns representing knowledge implicitly stored or captured in large databases,

data warehouses, the Web, other massive information repositories or data streams.”
J.i Han, M. Kamber «Data Mining: Concepts and Techniques O
KDD refers to the overall process of discovering useful knowledge from %

data, and data mining refers to a particular step in this process. Data
mining is the application of specific algorithms for extracting patterns from

data. )j
U. Fayyad, G. Piatetsky-Shapiro, P. Smyth “From Data Mining to
Knowledge Discovery in Databases”
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Text mining

Text mining is a variation on a field called data mining,that tries to find interesting
patterns from large databases. Text mining, also known as Intelligent Text Analysis,
Text Data Mining or Knowledge-Discovery in Text (KDT), refers generally to the

process of extracting interesting and non-trivial information and knowledge from
unstructured text.

V. Gupta and G. S. Lehal, “A Survey of Text Mining Techniques and Applications”, Journal of Web
Technologies in Web Technologies, Vol. 1, No 1, 2009

A
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Process model for Data/Text mining ~ “oeel
Business E Data
Understanding , | Understanding
‘ l
: \ | | Data
Deployment ' ., Preparation
Evaluation < Modeling

Cross Industry Standard Process for Data Mining
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Application:

Financial data analysis (loan payment prediction,
consumer credit policy analisys, price movement,
detection of money laundering and etc.)

Biomedical data analysis (diagnostic tasks, prediction of
disease)

Retail industry (identify customer buying behaviours,
discover customer shopping paterns, design more
effective goods transportation and etc.)
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Type of attributes:

Nominal (categorical)
Binary

Ordinal

Numeric
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Data preparation:

Representative samples
Categorial value
Normalization

Missing and empty value
Anomaly detection
Smooth noisy data
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Tasks:

Classification
Regression

Clustering

Associating rule learning

1 O Open Access Quality Assurance & Related Software Development for Financial Markets
xactpro.com

Tel: +7 495 640 24 60, +1 415830 38 49

[ &
exactpro (°»

uuuuuuuuuuuuuuuu

London
£¥T¥Y Stock Exchange Group




Data mining exactpro (%

uuuuuuuuuuuuuuuu

Type of learning:

Supervised Learning Unsupervised Learning

» Hold-out=Training set (70%) + Validation set (30%)
» Cross-validation
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Classification:

. I = {iy,iy,..0j,..in}i;- object

o= {x, X0, X, X, Y}

X — independent variables, Y — depended variable
Vp = {Vh1, Vh2 -}
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Example: “Heart desease prediction”

| = {id1, id2....} //patient

lj = {gender, age, smoking, overweight, alcohol intake, high salt diet,
high_saturated fat diet, exercise, hereditary, bad_cholesterol, blood pressure,
blood_shugar, heart_rate, heart _desease }

Gender = {0,1}, alcohol ={never, past, current}, blood shugar= {<90, >90&<120,
>120}

Heart _desease = {0,1}

Jyoti Soni, Uima Ansari, Dipesh Sharma, “Predictive data mining for Medical Diagnosis: an overview of
heart disease prediction ”
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Regression:

. I = {iy,iy,..0j,..in}i;- object
o= {x, X0, X, X, Y}
X — independent variables, Y — depended variable

Up = {Vh1, Vh2 -}
vy ER
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Example: Electricity market price forecast

| = {id1, id2....} /ftime

j = {Date, time, demand el, supply el, reserve el,
Ademand_el, A supply el, A reserve_el regional ref price

}

Xin Lua, Zhao Yang Dongb, Xue Li “Electricity market price spike forecast with data mining techniques”
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Linear regression

o I ={x1,%2,.. Xp.. X, Y}
. Yi =9y +01x1 + 9%+ X,

10
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Logistic regression

o I ={x1,%2,.. Xp.. X, Y}

. Yi =9y +091x1 + 9%+, +0 X,
1
. f(}’) - m Logistic RegressionExatane

« Boundary
« False samples

« True samples

+7 495 640 24 60, +1415830 3849
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Naive Bayes

_— lAFP(H»;ﬁ;HHk),

P(H,) - anpuopHas BepOATHOCTb cobbITUA H,

P(H, | A) - BEPOATHOCTb COBLITUA H, NpU HacTynieHnu A
P(A| H,) - BEPOATHOCTb HaCTyn/ieHua A Npu UCTUHHOCTU H,
P(A) - NnONHaA BepOATHOCTb cobbITnA A
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Support Vector Machine (SVM)
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Choices Probabilities Outcomes
Decision tree oz Goton Carcr
Late Treatment
No Test or Therapy
Colon Cancer
Death (0.0005) Death from
Colonoscopy
(0.78) Colon Cancer
Early Treatment
Risk of Test Survives (0.97)
= o .
946 P Abllity 82.8
recancer
Colon Cancer
(0.26) Risk of it
2 @ Tiaiment ©z2)
803
Death from
. g‘; Death (0.03) Colectomy
Survival (0.005) g';m
(0.003) Colon Cancer
Late Treatment
Test Predictive
Exam - for Precancer Ability 99.8
(0.74) Colon Cancer
(0.997) Absent
Death (0.03) Death from
Colectomy
Colactomy
—. Risk of Treatment (0.20)
Early Treatment
Survival (0.9 e
ot Colon Cancer
(0.80) Absent
B. Dawson, R.G. Trapp “Basic &amp, Clinical Biostatistics, 4e”
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Neural network: formal neuron

Inputs  Weights
| Wi

Output
W y
Is
Threshold T
In
= F(Y (W) —T)
Output = F( ‘(I] W;)—T
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Neural network

\

—
—H

d43

/

input output input hidden output
layer layer layer layer layer
(a) one-layer network (b) two-layer network
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Metrics:

Precision (positive predictive value): TP/(TP+FP)

Recall (true positive rate): TP/(TP+FN)

actual value

F-measure: 2 x precisionsrecall
' precision+recall
True False
Positive Positive
prediction
outcome
False True
Negative Negative
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Data mining
Clustering:

I = {iy,ip,..1,..1n},1j - object
l] — {xl,xZ,..xh,..xm},
Vh = {Vh1, V2 -}
C ={c1,C2..C.. Cy}
e = {ij, bplij i, €1 &d(ij, i) < 8}
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Example: Clustering e-Banking Customer
| = {id1, id2....} //transaction

lj ={date, time, status of transaction, type of transaction,
RFM_score)

Date={d1, d2}, time={tl1, t12, tI3, tl4},

Status_of transaction={Real-time, schedule}

Type of transaction={balance, report, money_transfer,
payment}

Waminee Niyagas, Anongnart Srivihok, Sukumal Kitisin “ Clustering e-Banking Customer using Data
Mining and Marketing Segmentation

25
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K-means

number of clusters number of cases
A A centroid for cluster;
N A
casei
objective function <— ] F— X — C;
{ J
]= 11=1 4 T T T
: Y : *+  Cluster1
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Distance function : " :
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EM-algorithm
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*
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Divisive algorithm
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Associating rule :

I = {iy,iz..0j,..in}, ;- object

T = {i]- |ij € I},T — transaction

D = {Tl,TZ T«,«,Tm}

Di; = {Ilij €Ty j = 1.n;r = 1..mj
F={il|ijelj=1.n}

Df ={T,|FST;r=1.m} |54 —j..' AN

b i

Supp(F) = ﬁ fe 'é-n- — 0
1(a) @ @ |- ”

L = {F|Supp(F) > Suppmin} . | @'t(et : e
A NA

L@V

London
#¥T¥3 Stock Exchange Group
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Genetic algorithms:

Initialise
Population

Evaluale | X

b 4

Selection

Mutation

Termination
Criterion ?

Solution Set
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Information retrieval (IR) + natural language processing (NLP)

visualization key optionally
mme, appear _ academic academianzon

feedback styyliggbeyond W ewmf position contributions

- .- Page
eizisinforma
mited = desngners

t m
describe Industry termsapproaches Search  professionals ® 4 discussion 1St I o n
“Submission communit iy

submlssmns thiing g 120y B anonymisod particparts interaction
techniques dswggl.s retrl eva I mteF‘gE:stive

registration luated
e =t workshop
s hci2011.co.uk may
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Text preparation:

Text

preprocessing

« Tokenization
 Removal stop-words
« Stemming
 Lemmatization

Extraction

&
—— | Feature : —

Bag-of-Words
(TF-IDF)

Reduce
dimension

6‘00\ S& & & S& S
& & 0’6\ 0\)@ RS & &
FFE T T I

Term(s) 1 10|]0|1]0|0]|]0]|JO0]2
Term(s) 2 02|00 |0 }18]0]|2
Term(s) 3 0j]0]J]0O|0O|0O]|JO]O]|2
Term(s) 4 6 0 |01 0
Terms)5 |0 [o]o|o]o[o[o]2]
Term(s) 6 ojoj1(0|0}|1]0]0O
Term(s) 7 oj1]8(0|0]J0]0]}]O
Term(s) 8 ojojojojoyj3jo0j]o
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Tasks:

33

Classification

Clustering

Building ontology
Information extraction
Sentiment analysis
Document summarisation
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Text classification:

_'_:—j] Business analysis

T;Ebﬂ Programming
-—3?1- Quality Assurance
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Clustering:

, /Clusters\ e

' B
¢ - 0 pu—
! E — ' =
L — 0

. . |=
“ — VP\ /

‘. = =) Representative ‘.

S Documents ‘.

'

~.--" ~.--O
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Ontology:

C62 (for piece)
gr:hasUnitOfMeasurement ;]

grhasMaxValue Qrname acco-value

I Room name l I Room description I

\ gr:description

acco:occupancy

Hotel name I l Hotel description ]

X

grname

gr:description

acco:optionalFeature

Hotel
acco:Hotel.
griindividual

aeco:lunmlw

=]

The Accommodation Ontology
http://purl.org/acco/ns

http://ontologies.sti-innsbruck.at/acco/ns.html
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Information extraction:

Il
J 1

e
i)
111 1

T
G
L'III |4l||||
(1
jjut
|

Documents Relationship Structured Information
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Sentiment analysis:

00 00 O o
N _— 7~ N\
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Document summarization:
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Not covered in this lecture:
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Mathematical apparatus
Time series

Feature selection

Fuzzy logic

Genetic algorithms

PCA

Cobweb (clustering)
LSA

Open Access Quality Assurance & Related Software Development for Financial Markets
xactpro.c

tpro.com

Tel: +7 495 640 24 60, +1 415830 38 49

[ o
exactpro (°»

TTTTTTTTTTTTTTTT

aée, London
#¥T¥Y Stock Exchange Group




References exactpro (2

[ &

AAAAAAAAAAAAAAAA

Books:

Yybykosa W. A. Data Mining: y4ebHoe nocobue.

Bapceran A. A., KynpnaHos M.C., CtenaHeHko B.B., Xonog .. TexHonormn aHanu3a gaHHbix: Data
Mining, Visual Mining, Text Mining, OLAP. 2-e nsgaHue.

T. Mitchell “Machine learning”

T. Hastie, R. Tibshirani, J. Friedman “The Elements of Statistical Learning: Data Mining, Inference, and
Prediction, Second Edition”

S. Marsland “Machine Learning: An Algorithmic Perspective”

I. Witten, E. Frank “Data Mining: Practical Machine Learning Tools and Techniques*

J.i Han, M. Kamber “Data Mining: Concepts and Techniques”

U. Fayyad, G. Piatetsky-Shapiro, P. Smyth “From Data Mining to Knowledge

Discovery in Databases”

C. D. Manning, P. Raghavan, H. Schutze “Introduction to Information retrieval’

B. Dawson, R.G. Trapp “Basic &amp; Clinical Biostatistics, 4e” (example for decision tree)

Papers:

41

V. Gupta and G. S. Lehal, “A Survey of Text Mining Techniques and Applications”

Jyoti Soni, Ujma Ansari, Dipesh Sharma, “Predictive data mining for Medical Diagnosis: an overview of
heart disease prediction ”

Xin Lua, Zhao Yang Dongb, Xue Li “Electricity market price spike forecast with data mining techniques”
Waminee Niyagas, Anongnart Srivihok, Sukumal Kitisin “Clustering e-Banking Customer using Data
Mining and Marketing Segmentation”

Open Access Quality Assurance & Related Software Development for Financial Markets Tel: +7 495 640 24 60, +1 415 830 38 49

; London
www.exactpro.com

LY Stock Exchange Group



42

Thank you!
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