K.N. Toosi University of Technology 3/3/2025

K.N. Toosi

. 59
SOft Conlputlng O \:l'? University of

Technology

=Hasan Ghasemzadeh
http://wp.kntu.ac.ir/ghasemzadeh

Soft Computing
. . . <|f\‘r< K.N.TOOSI
Artificiel Intelligence and Soft computing S@e) university of
LLL [ Technology

osls wilo g

Soft Computing 2

Dr. Hasan Ghasemzadeh 1



K.N. Toosi University of Technology

-
\

Storing/archiving data

Getting results

bools wilo g

Entering data

/

Processing data

v 4

Soft Computing

Laesls Z5ls

losls (g5LSL @
null G5 Slresls o
One Hot Encoding &ls oy s, ©

Soft Computing

Dr. Hasan Ghasemzadeh

3/3/2025



K.N. Toosi University of Technology 3/3/2025

ve l. Loald &3kl

GSL a5 BB sk ofs s oSG Codbge @

.CLuw‘ALMQYj aosls

el oy (Sl 5 SISl g o (53l °

e~
} L Lg)\JQ ca.,\.&rf sesls (g5LSL Hs @
Ly g B 5 plulid s e 2
5, Ses Al 5 o clial b Lae (glaosls @
AL e a1 dle 6 S5L

Soft Computing

bosls Silsl

La osls L;JL‘SL. Sy giws AN v

# Drop rows with missing values
# Fill missing values with a specific value (e.g., 9)
# Drop columns

‘column_name’

# Rename columns

'old name': 'new_name'
# Remove duplicates
# Convert data types
‘column_name' ‘column_name' 'int'
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# Load the dataset
survived pclass name ... fare
e e Braund, Mr. Owen Harris ... 7.256e8
il 1 Cumings, Mrs. John Bradley (Florence Briggs Th... ... 71.2833
2 1 Heikkinen, Miss. Laina ... 7.9250
3 1 Futrelle, Mrs. Jacques Heath (Lily May Peel) ... 53.1800
4 2] 3 Allen, Mr. William Henry ... 8.8500
[5 rows x 11 columns]
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<class ‘'pandas.core.frame.DataFrame'> . g e - [
RangeIndex: 891 entries, © to 898 p\} “;LAM)'-:LK QJ;.J/)’ v
Data columns (total 11 columns): 0313 48 sazee (151 &

Non-Null Count Dtype 031> SleMbl ) 5 &

survived 891 non-null

pclass 891 non-null inte4

name 891 non-null object

sex 891 non-null object

age 714 non-null RCENEN 4 age 714 non-null  float64 <=
sibsp 891 non-null inte4

parch 891 non-null inte4

ticket 891 non-null object

fare 891 non-null floated

cabin 204 non-null object 9 cabin 204 non-null object gm
1@ embarked 889 non-null object

dtypes: float64(2), int64(4), object(5)

memory usage: 76.7+ KB 9
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False
False
False
False
False

A OWON-2O0O

886 False
887 False
888 False
889 False
890 False
Length: 891, dtype: bool
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survived pclass age sibsp parch
count 891.00e6000 . 200000 . 000000 .2o0e000 .2eeeeo
mean .383838 .388642 .699118 .523008 .381594
std .486592 .836071 .526497 .102743 .806057
min .2oeoeo . 000000 .420000 .000000 .2oeeeo

25% .000000 . 000000 .125000 .000000 . 000000
50% .2oeee0 .20e00e0 . 000000 .000000 .2eoee0
. 800000 . 606000 . 600000 .800000 . 600000
.000000 . 000000 . 000000 .000000 . 000000
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# Categorical columns

Categorical columns : ['name', 'sex', 'ticket', 'cabin', 'embarked']

# Numerical columns

Numerical columns : ['survived', ‘'pclass', ‘age', 'sibsp’, 'parch’, 'fare']
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name
sex
ticket

cabin
embarked
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# Calculate correlation matrix

# Calculate mean, median, mode

# Count unique values

# Cross-tabulation
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# Histogram

# Box plot

# Scatter plot

# Heatmap
True
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A | B C D E F G H | ) K L
1 survived | pclass | name | sex ‘ age ‘ sibsp ‘ parch ‘ ticket [ fare ‘ cabin Iembarked‘
2, 0 0 3 Braund, Mimale 22 1 0 A/521171 7.25 s
3 1 al 1 Cumings, N female 38 1 0 PC 17599 71.2833 (85 c
4 2 1 3 Heikkinen, female 26 ] 0 STON/O2.: 7.925 S
5 3 1 1 Futrelle, M female 35 1 0113803 53.1 C123 S
6 4 [} 3 Allen, Mr. \male 35 0 0373450 8.05 5
i 5 0 3 Moran, Mr male 0 0330877 8.4583 Q
8 6 0 1 McCarthy, male 54 0 017463 51.8625 E46 S
9 T 0 3 Palsson, M male 2 3 1349900 21.075 S
10 8 1 3 Johnson, i female 27 0 2347742 11.1333 S
1 9 1) 2 Nasser, Mr female 14 1 0237736 30.0708 (o}
12 10 A 3 Sandstrom female 4 1 1 PP 9549 16.7 G6 S
13 11 1 1 Bonnell, M female 58 0 0113783 26.55 C103 S
17
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Red Yellow Green

Red 1 0 0
Red ' 1 0 0
Yellow 0 1 0
Green 0 0 1
Yellow 0 1 0
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# Drop houses where

# Determin unique data

< Oly (95
Ae3 o1y 2p 4 e polie UNIQUE &b
ST
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the target is missing
True

TS
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# One hot encoding

pclass
3

Gr

Johnston, Miss.

<y Ol uiag)

Braund, Mr. Owen Har

1 Cumings, Mrs. John Bradley (Florence Briggs Th

Futrelle, Mrs. Jacques Heath (Lily Ma; e
Allen, Mr. William Henry

Montvila, Rev. Juozas
aham, Miss. Margaret Edith
Catherine Helen “"Carrie"

Behr, Mr. Howell

Docley, Mr. Patrick
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# example for plot - age

plt
‘age’
'age' 'age’
plt 'Age distribution’
lt . A o . Age distribution
p g 1754
plt 'Count of Passengers'

plt

Count of Passengers

50

254

0

Soft Computing

Boxplot

e The box extends from the first quartile (Q1) to the third
quartile (Q3) of the data, with a line at the median. The
whiskers extend from the box to the farthest data point lying
within 1.5x the inter-quartile range (IQR) from the box. Flier
points are those past the end of the whiskers.

Q1-1.5IQR Q1 median Q3 Q3+1.5IQR

flier oo > fliers
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# example of Box Plots raw data
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# Create subplots: 1 plot per column

# Ensure axs is iterable even if there is only one column

# Plot each numerical column in a separate subplot

False
# Set the title as the column name

# Adjust layout to prevent overlap

Soft Computing
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survived - {
D,ID 0,‘2 0,‘4 0!6 0!8 1,‘0
pclass
pclass{ |
1.':)0 1.‘25 1.50 1.‘75 Z.E]Cl Z.‘25 2.50 2.:,’5 3.60
age
age{ oo @ o o ‘
0 10 20 3‘0 40 50 GIO 7I0 8IG
sibsp
sibsp { e — o o o o} |
0 1 2 "3 4 5 é 'II Eli
parch
parch-{ t Lo} o] © © Q ‘
0 1 2 3 5 6
fare
fare+ D @O 0 00 O Qo0 0O O (o3 |
0 100 200 300 400 500
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# data cleaning
# Identify the quartiles
# Calculate the interquartile range
# Calculate the lower and upper bounds
# Drop the outliers
26

Dr. Hasan Ghasemzadeh

3/3/2025

13



K.N. Toosi University of Technology 3/3/2025

L sald Cy\.».a\

survived pclass age sibsp parch
count 891.000000 . 000000 . 000000 . 000000 . 000000
ET] .383838 .3e8642 .699118 .523008 .381594
std .486592 .836071 .526497 .102743 .806057
min .0eeeee .000e00 .420000 . 000000 .0eeeee
50% . 000000 . 000000 . 000000 . 000000 . 000000
.0000ee0 .000e00 . 000000 .000000 .0000e0
. 000000 .000000 . 000000 . 000000 . 000000

e
e
e
25% ©.000000 .06000808 .125600 . 000000 .0000080
e
il
1

survived pclass age sibsp parch fare
count 775.000000 .80000 . 000000 . 000080 . 000088 . 000000
mean .339355 .48000 .946574 .437419 .340645 .822091
std .473796 .73439 .368139 .899838 .785914 .5780885
min . 8000080 .80000 .420000 .eeeeee .oeeoee . 60000
25% . 600000 .B0000 . 600000 . 000000 .boeeee .895800
50% .0eeeee .2eeee .60 .0000eee .0000080 .0000080
75% . 200000 . 80000 . 000000 . 000000 .00e0ee .0000e0
max .8000080 .80000 . 600000 . 000000 . 000000 . 600000
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# Create subplots: 1 plot per column

# Ensure axs is iterable even if there is only one column

# Plot each numerical column in a separate subplot

False
# Set the title as the column name

# Adjust layout to prevent overlap

Soft Computing 2
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survived pclass

age

survived
survived { : 1
0.0 0.2 0.4 0.6 0.8 1.0
pclass
pc\ass‘l 1
1.00 125 150 175 2.00 225 250 275 3.00
age
age 1 :: 0000 D O o
0 10 20 30 40 50 60 70 80
sibsp
sibsp { e S Q [e} [e}
o 1 2 3 a 5
parch
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# Save the result

# Write your DataFrame to a file

# write raw and clean data to excel file
# Specify a writer

Soft Computing 31
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A B [ D E F G H | J K L
1 survived | pclass name sex age sibsp parch ‘ ticket ‘ fare cabin |embarked
2 0 0 3 Braund, Mimale 22 i1 0 A/521171 7.25 S
3 2 1 3 Heikkinen, female 26 0 0 STON/O2. 7.925 S
4 3 1 1 Futrelle, M female 35 1 0’113503 53.1 C123 S
5 4 0 3 Allen, Mr. \male 35 0 0'373450 8.05 S
6 5 0 3 Moran, Mr male 0 0330877 8.4583 Q
P | LA
7 6 0 1 McCarthy, male 54 0 017463 51.8625 E46 S
8 7 0 3 Palsson, M. male Z 3 1349909 21.075 S
9 8 1 3 Johnson, N female 27 0 2347742 11.1333 S
10 9 1 2 Nasser, Mr female 14 1 07237736 30.0708 C
11 10 1 3 Sandstrom female 4 1 1 PP 9549 16.7 G6 S
12 11 1 1 Bonnell, M female 58 0 0’113783 26.55 C103 S
13 12 0 3 Saunderco male 20 0 0 A/5.2151 8.05 S
LA
14 13 0 3 Andersson male 39 1 5 347082 31.275 S
raw data = clean data ® (4]
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Depth (m)
0.0
2.7
5.4
8.2
10.9
13.7
16.4
19.2
21.9
247
274
30.2
329
35.7

Temperature (¢

4.3
43
4.3
44
4.4
44
45
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