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Unit one

A5 o o)

Define Data?

P e BV { =

Data are any facts, numbers or text that
can be processed by a computer.

Leiallas ai (a gaai gl Q) 5l (3ilEs

What are the types of data?

¢ clibl) g1 g 23e

e Operational Data
e Non-Operational Data
e Meta Data

o il ol alaiall i)l o
((oiue ) dplaall ye cllull o
lewdd Ol o

What is the different between Relational
and Multidimensional database
structure?

(ADl) clilyl) ao) 8 Jabda (3 AN sala
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¢ Inarelational structure data is
stored in tables permitting ad hoc
qgueries.

e |n a multidimensional structure on
other hands set of cubes are
arranged in arrays with subset
created according to category.
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What are things that can provide us
information?

e glaally Ua g 35 0 OoSay Al sladN) ke
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e Patterns
e Associations
e Relationships

Llay e
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Note: information can be converted into
knowledge about historical patterns and
future trends.
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Define Data mining?

¢ clilbal) il (4 o

Is a process of extracting hidden patterns
from data.

Gkl (e asddal)l Llai¥) g 35 aalee o

Explain The important of Data mining?

¢ byl it Asa) 7 i

e Data mining an increasingly
important tool to transform this
data into information.

e Used in wide range of application
such as marketing and fraud and
scientific discovery.
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Define knowledge discovery (Data m)?

¢ (bl s g ) 4b mal) Ciliis) i e

Is the process of analyzing data from
different perspectives and summarizing it
into useful information.
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Define data warehouse?

¢ alill) 4 siwa o

Is a process of centralized data
management and retrieval.

438 el UL s Sin) 50 la) ples 2

Note: centralization of data is needed to
maximize user access and analysis.

pAa A liad s 38 jall ikl ; adaadla

What are Data mining tasks?

¢ i) Gullll alga 220

e C(lassification Cuiaill o

e C(Clustering Gle gaadll @

e Association Lis,ll e

e Regression Dyl e
Define the classification? flialll (o o
Arranges the data into predefined groups Gle gane Jals Gl s § aslee 5o
for example the Email dra¥) Jie 48 y2a
Working with 2 algorithms Nearest Aol 5 ol U Gdaa ) s Jandi
neighbor and Neural network “panll
Define clustering? ¢ Cle garall i o

Give a set of data point each having a set
of attributes and similarity measure

Data in one cluster are more similar to one
another
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Define Association Rule Discovery?

¢ Jay ) o0 B LiliiS) G e

Given a set of records each of which
contain some number of items from a
given collection.

Searches for relationships between
variables.
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Note: the clustering is like classification
but the groups are not predefined
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Define Regression?

ol G e

Attempts to find a function which models
the data with least error
And used Genetic programming
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What are data mining elements?

¢ alilyll il palic dac

e Extract, transform, and load
transaction data onto the data
warehouse system.

e Store and manage the data in a
multidimensional database
system.

e Provide data access to business
analysts and information
technology professionals.

e Analyse the data by application
software.

e Present the datain a table.
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What are analysis levels ?

¢ Juladl) @l glasa 23

Artificial neural networks:
Non-linear predictive models that learn
through training and resemble (imitate)
biological neural networks in structure.
Genetic algorithms:
Optimization techniques that use
processes such as genetic combination,
mutation (change), and natural selection
in a design based on the concepts of
natural evolution.
Decision trees:
o Tree-shaped structures that
represent sets of decisions.
o These decisions generate rules for
the classification of a data set.
Rule induction: The extraction of useful if-
then rules from data based on statistical
significance.
Data visualization: The visual

interpretation of complex relationships in
multidimensional data.
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Note: data mining applications are
available on all size systems for
mainframe, client/server, PC platforms

JS (8 Aalie ULl il cilipat ¢ adaaDle
client/server , PC, mainframe 4aki¥!

Data mining do tow processes what are
this?

Lad JS3) (it 5 Calany b} GulllS o 68y
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e Discovery
e Prediction

i) e
il e

What are the applications that uses in
Data mining ?

felilbal) Qi A daadial) ciliydall) aae

e RapidMiner
e Weka
o Art

RapidMiner e
Weka o
Art e

What are the data mining issues?

¢ Sibl) Cullli Ll ale

e 1. Business issues: analysing routine
business transactions and
classifications.

e 2.social issues:

¢ 3. Mining Methodology Issues:
Pertain to data mining approaches
applied and their limitations.

e 4. Cost: While system hardware
costs have dropped dramatically
within the past few years, data
mining and data warehousing tend
to be self-reinforcing

e 5. User Interface Issues:

The knowledge discovered by data
mining tools is useful as long as it is
interesting, and above all
understandable by the user.

e 6. Data Source issue:

An excess of data appear when we

have more data than we can

handle - different types of data
are stored in a variety of repositories
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What is Data mining software?

¢ clilud) Uit al 3 e

Data mining software is one of a
number of analytical tools for analysing
data.

It allows users to analyse data from
many different dimensions or angles,
categorize it, and summarize the
relationships identified.
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What is Technically of Data mining?

¢ Glilnl) Culll A0 (4 o

Technically, data mining is the process
of finding correlations or patterns
among dozens of fields in large
relational databases.

And that are two groups data mining
tools and data mining applications
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Note: Organizations are using data
mining tools and data mining
applications together in an integrated
environment for predictive analytics.
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What are the goals of Data mining tools

Slibal) Gl il gl Ly p g8 Al algeal) 220
¢

Data mining tools provide both developers
and business users with an interface for
discovering, manipulating, and analysing
corporate data

PSR WA G W B | IR EXAVON | gt
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Explain Text mining and web mining?

¢ AN il § ya palll Gudll - )l

Recent advances have led to the
newest and hottest trends in data
mining—text mining and Web mining.
These two data mining technologies
open a rich vein of customer data in
the form of textual comments from
survey research and log files from Web
servers
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Unite TOW
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Note: data mining is the core of KDD

KDD I of g8 yia Ul cwats radaadla

Define KDD (knowledge Discovery in
Database)?

A jpal) ULZIS) Ailes KDD iy 2i gale
¢ clibl) o) g8 8

process of finding useful information and
patterns in data.

o odiall Bl 5 il shaall dlay) alee o
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What are data mining algorithm
components?

¢ i) Gull il )l sa Gl s AL

e Model representation
descriptions of discovered patterns
e Model evaluation criteria
how well a pattern (model) meets
goals
e Search method
parameter search: optimization of
parameters for a given model
representation
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Note: Data mining involves fitting models
to and determining patterns from
observed data
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What are the steps involved in KDD
process?

¢ KDD J) 4allea B a5 Al <l ghdl) AL

e Selection: Obtain data from
various sources.

e Preprocessing: data cleaning.

e Transformation: Convert to
common format. Transform to
new format.

e Data Mining: Obtain desired
results by applying Data Mining
tasks tools.

e Interpretation/Evaluation:
Present results to user in
meaningful manner.
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What are the stages of data mining
process?

G Ales (B a% I Jal ) AL
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Consists of three stages:
(1) The initial exploration,
(2) Model building

(3) Deployment

idal e 3 (e 0S8 il i Cllilee
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Explain Exploration? (stage one )

S oY) CALEISY)  ga g )

This stage usually starts with data
preparation which may involve
cleaning data, data transformations,
selecting subsets of records.

g;\5\ 5 bl dlacly glan als yall 538 Lé
i)y Lebygat o bl caplais Jads
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Where EDA used?

¢ EDA 4 aadind )il b

Exploratory Data Analysis (EDA) is used
to identify systematic relations
between variables when there are no
(or not complete) expectations as to
the nature of those relations.

o Aakaiall CEMal) i 55 8 s
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Explain Model Building? (stage tow )

?G.SJA..\.“ sly cra il

choose the suitable models to represent
the explored data

il Jiall Sl g3 gail s
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Explain Deployment? ( stage three)

¢ N e )

in deployment ensure that the resultant
patterns meet the required patterns for
prediction and decision making

Llay) calid assll) Llal) oL Sl 5o
DAl M) ol g sl

What are data mining functionalities?

¢ clilad) il (ailda g Rl

e -Characterization: summarization of
general features of objects and
produces characteristics rules.

e - Discrimination: Comparison
between two classes, target class
and contrasting class

e - Association analysis: the frequency
of items occurring together in
transactional database.

e - Classification: Organization of data
in a given class.
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What are the types of prediction?

¢ (i) £1 530 ALa

e predict some unavailable data
values
e predict a class label for some data

dalia puall aall ull o

What is Outlier analysis?

f o AN Julaill sala

Outliers are data elements that cannot be
grouped in a given class or cluster. Known
as exceptions or surprises. In some
applications they are noise, but they can
reveal important knowledge in other
domains.
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What is the different between Evolution
and deviation analysis?

¢ zoill 5 s brall Qi) Al (3R gaLa

e Evolution pertain to the study of
time related data that changes in
time.

e Deviation analysis considers

Al )0 oa g baall il 23T e
A sl 8 Jeasd Al <l yazdl)
 Ame 4o

Aaladl) el (s B AN 58 iz xll e

differences between measured Az giall 4ndll
values and expected values.

Unite three AAIEY s gl
What are data processes? ¢ alibd) cldas Al
e Data Cleaning Gllall Cadati o
e Data Integration Gl JalSs o
e Data Transformation Cllall dissi @

e Data Reduction

b jlaid) o cllal) Joad o

What are data cleaning capabilities
include?

Sl it N o5 ) Alead) ALs

e Smoothing noisy data

e -Eliminate duplicate records

e -ldentification of missing or
incomplete data

e -Removal of obsolete (not used)
data

dac jall QL) et

oSl Jgall (e palall
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What is noise data?

¢ das jal) bl AL

Noise is a random error or variance in a
measured or recorded data

s ol & M) ) 4l sde Uadl s
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How can we smoothing data in DM?

¢ Uil il A Gl andl (S CiiS

In data mining binning method is used to
smooth data

QU\T}A\ “lal ;.\uaﬁ.dw @J\.’ua]\ Jlaxin \?'“
Leana il a3 (a9

Given a numerical attribute such as Price with data: 3,27,7,32,25,25,6,28,22

Using Binning (with three bins) will give
e Partitioning
Binl:36 7
Bin 2:22 25 25
Bin 3: 27 28 32

e Smoothing by Bin Mean (for the nearest recorded value)

Bin1:6 6 6
Bin 2: 25 25 25
Bin 3: 28 28 28

Suppose a group of 12 sales price records has been stored as following:

5,10,11,13,15,35,50,55,72,92,204,215

Partition them into three bins by each of the following methods :

a- Equal frequency partitioning
b- Equal width partitioning
c- Clustering

a- Bin1: 5 10 11 13
Bin2:15 35 50 55
Bin 3:72 92 204 215

b- ?

c- Clustering
A={5,10,15,35,50,55,215}
B={11,13,72,92,204}

What is data integration?

¢ bl JalsS sala

Combining data from multiple data stores
into a coherent data store as in data
warehousing.

4e gile ALy ) e byl Ll
£ siua A Ly 1A3 o aSulaial) il
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What are data transformation processes?

¢ aliball Jigad alles AL

Aggregation,Generalization
Normalization,Feature Construction

sl s 5 kel g adle o jle 5 JaaY)

What is the meaning of normalization?

¢ alibyd) anlat sala

In Normalization attribute data are scaled
so as to fall within small specified range.
Useful for classification and clustering.
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What are normalization techniques? ¢ i) andal ) 58) 9 il Al
e Min-Max Normalization soal¥l 5 SVl aulill e
e Z-Score normalization Sl ankill e
Min-Max Normalization:
V-ming
u= ——— X (new_max,- new_min,) new_ming,
max,-ming,

Z-Score normalization:

where:
A is the mean value
o, is the standard deviation

Consider min and max values for the attribute income are $12,000 and $98,000.
Map range =[0.0, 1.0] or min, =0, max,=1.0

then a value of v=573.600 for income is transformed to:

What is the value of normalization?

73,600 - 12,000

x(1.0 - 0.0) +0=0.716
98,000 — 12,000

Consider the mean and standard deviation of the values for the attribute
income are $54,000 and $16,000 respectively, with z-score normalization, a
value of $73,600 for income is transformed to:

73,600 — 54,000

=1.225
16,000
Explain Data Reduction? ¢ il Juad diles 4
Data mining on huge amounts of data ULl (e pdiia (5 gina (4 UL s
is impractical and takes a long time. Ll e SN 23y e e
Data reduction is useful for obtaining Skl (4o 4o gane sl e Slik) Jusd
reduced data set without losing its 4lalSia Lebaa 5 lilull 8 288 Cygas (9
integrity.
There are some steps for reduction data? ¢ Ale clibad) Juadl Jal ja oae llia
Data cube aggregation, Attribute subset paibadll jLA) — 4mSall 4o seaall iyl
selection, Histograms @IS Giniall 5 age yll




Draw a 3-D data cube representation of the data in Table below according to time
, Time ,Item, and location ( Khartoum , Nyala, Kassala, Medani )
The answer :

& Kl GO AR Ao s
O Nyala 1087068 38 872

wﬂﬂ&l’;{hnoﬁ o /fﬁ/ﬁ;@ﬁm ,/ /C;
rd
- Q1| 605|825 | 14 | 400 /g s
S Q2| 680|052 | 31 [ 512 | AT [DA
Z Q3| s12|1023| 30 | 501 ﬁf}‘*ﬁ
S Q4| 927]1038] 38 | 580 -

computer security

home phone
entertainment

item (types)

Unite Four Aazg) 1) oaa gl
What are data mining techniques?  Qlibnl) il GlLiss Al
e C(lassification Glaialll e
e Decision Tree Sl yall oy @

e Neural Networks acliall 403 o
e Genetic Algorithms Al 4l Al e
Note: Prediction predicts unknown or Ay e it o (il B (il ;4D
missing values. 0358 ad
What is decision tree and what are his L) alag @l I Al ol AL

parts?
is a computational model consisting of 3 e 0Sh (les Fagad o ol (A
three parts: BTN
* Decision Tree Jalle ymi e
+ Algorithm to create the tree ol LAY 4 lsall e
« Algorithm that applies the Sle ooadll Balai Al 4l 3l e
tree to data Sl




What are DT advantages/disadvantages?

¢ Qi Al ol g g @ jian AL

e Advantages:
o Easy to understand.
o Easy to generate rules
e Disadvantages:
o May suffer from overfitting.
o Classifies by rectangular
partitioning.
o Does not easily handle
nonnumeric data.
o Can be quite large — pruning
is necessary.
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What is neural network?

faslihaY) Al AL

Is a collection of processing nodes
transferring activity to each other via
connections (the brain).

Fall Jin panill Lpiany pa adal jidll

Explain Artificial network?

fganl) A o ggda 7 )

In Artificial Neuron all signals can be 1 or -
1 as a binary case often called classic spin.
The neuron calculates a weighted sum (X)
of the inputs, and compare it with a
Threshold (T).

If the input is higher than Threshold T, the
output is set to 1, otherwise to -1.

Output S either 1 or -1.

SISV 5 il JS 585 dppanl) 4030 B
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What is feed forward approach?

¢ dpusSal) 4phasl) AL

NN is trained to classify certain patterns
into certain groups, and then used to

classify new patterns presented to the net.
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What are the components of Genetic
Algorithm?

¢ dgial) 4z ) ) Al s ALs

e Flags
e Relation operator
e Values

ua e Lﬁ‘ 1= ulls 1 : ?)&Y\ °
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Explain OLAP?

¢ OLAP I asgda 7 )

On Line Analytical Processing performs
multidimensional analysis of business data
and provide capability for sophisticated

data modelling.
ROLAP - Relational OLAP
MOLAP - Multidimensional OLAP

d#waqmgwid@gdsd#@
ol 5 adlaslly a5 55 5 4y jlall Sl

D oe s el

Relational OLAP - ROLAP !
Multidimensional OLAP — MOLAP -

Note: (OLAP): provides more complex

sd32a ClaMaiuly Ld g 3 OLAP I ; adas>l

queries than OLTP. OLTAP ) (3 S
What are OLAP operations? ¢ OLAP - cliles 20
e Single cell wpall e
e Multiple cell pddaie 4dA @

e Slice A yi e
e Dice AR e
Unit Five duald) o2 1)

What is Estimation Error?

foladl) a8 g5 sala

Difference between expected value and

actual value.

~

Bias = F(Q) — ©

axd giall Aadll G 3All o) CaOURY)
agladl) 4l
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Coin toss five times: {H,H,H,H, T}

Assuming a perfect coin with H and T equally likely, the likelihood of this

sequence is:

L(p|l1,1,1,1,0) — [ 0.5 = 0.03.

z—1

However if the probability of a H is 0.8 then:

Lip|1,1,1,1,0) = 0.8 x 0.8 X 0.8 x 0.8 x 0.2 = 0.08.




Variance( ¢x4ill) & Standard Deviation ( skl <l j23Y1)

o

b

G’ 21_2(\'1_§)2 G :1_2(\:1_§)7

N n=l1 N n=1
ol 5l il Y
Note: 6 = 0 only when there is no spread 0 = (sobaall Gl i) el (4S5 alaadla
) el o5 Y Laie
Explain Regression? € i) o geda 7
e The unknown parameters anie ) alude Jalo (ol (8 aadiun o) (S
denoted as B. This may be a bl (g
scalar or a vector of length k. e paie =B iz Y ¢ JHiue = x
e The independent variables, X. 5 e
e The dependent variable, Y.
Y=f(X, B)
428 giall dail) sl o) 538
(O - )

0={50,93,67,78,87}
E=75
(50 —75) 2+(93 — 75) 2+( 67- 75) 2+ (78 —= 75 ) 2 + (87 — 75) 2
X?= =15.54
75 75 75 75 75

Examine the degree to which the values | QU al Giied JS adll JS 4 )0 (asdy oy )l
for two variables behave similarly. 4lite JS4y
Correlation coefficient r: G bl ) psi 1= 4
1 = perfect correlation Se (e s ) 58 -1 = 4
-1 = perfect but opposite correlation Ll ) ellia 22 ¥ 0 =
0 = no correlation

Y@= X)(yi—Y)
V(i = X)) (i — Y)?
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