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Data validation & EDA application
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Data Validation

1. Phat hién cac ngoai lé
2. X ly cac ngoai 1é (ngoai bd, thay thé gia tri)




Ngoai lé: Cac kiéu ngoai 1é khac nhau

Ngoai 1& tu Ngoai 1& c6 L3i thir nghigm
nhién chui dich Loi do ludng
L6i lay mau

L6i nhap div liéu

L&i clia con nguwoi xay ra Trich xuét di¥ lieu Dieu nay thwdng thay Loai ngoai 1& khac
trong qua trinh thu thap, ghi tir nhiéu ngudn trong céc do luwong tw
hodc nhap dir liéu (mdt sb 16i thao tac bao cao lién quan
hoac trich xuat) dén di liéu nhay
cam.

L&i khéng phai do
con nguditao ra

Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM




Lam sach dir lieu - Ngoai lé

3 C6 hai loai ngoai I¢:
0 Céc ngoai 1& don bién: cac diém dit liéu cé gia tri nim ngoai pham vi
gia tri du kién
0 Céc ngoai 1& da bién: c6 cac ngoai 1é phu thudc vao mdi twong quan
giita hai bién

Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM




Lam sach div liéu: Hwéng tiep can don gian

J Mot s6 budce c6 thé duge thuc hién dé lam sach dit lidu:
0 Xoa cac gia tri bi thiéu, trang lip, ngoai 18 va cac hang/cot khong can thiét
 Lap lai chi muc va dinh dang lai dit li¢u

# Drop rows with missing value # Re indexing
data.dropna(inplace = True) data.set_index(‘column', inplace = True)
data.reset_index(drop = True)
# Remove duplicates
data.drop_duplicates() # Re-formatting
data[ ‘column'] = data[ ‘column'].astype(int)
# Drop unnecessary columns

data.drop(columns = [list cols], axis = 1) # Correcting inconsistent data
data[ ‘column'].replace(old value, new_value, inplace =
# Drop/Filter unnecessary rows True)

data.drop([O, 1], inplace = True)
data[data[ ‘column_filter'] == “abc']

Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM




Dw doan ngoai 1é nhw thé nao

J Phuong phap théng ké:
1 Phuong phap tinh d6 1éch chuan va trung binh: gidi han dé x4c dinh cac gia tri
ngoai 1¢ (Gaussian hoac Gaussian-like)
J Phuong phap Interquartile Range (IQR): mot thong ké tot dé tom tat mau dir
liéu phan phoi khong phai Gaussian

99. 7=100%

95%
68%
—_—
34, 1% 34.1% :
1 Interquartile Range
] Outliers Outliers
13.6% 13.6% bl CI | oo
"Minimum" "Maximum"
(Q1 - 1.5*IQR) Median (Q3 + 1.5*IQR)
Ql Q3
OUtIierS (25th Percentile) (75th Percentile)
1% 2.1% outliers
/ -4 -3 -2 -1 0 1 2 3
K- 3T K- 2T H-o L o 2o [V g

https://en.wikipedia.org/wiki/68%E2%80%9395%E2%80%9399.7_rule

https://github.com/NaysanSaran/stats101/blob/master/

Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM



https://en.wikipedia.org/wiki/68%E2%80%9395%E2%80%9399.7_rule
https://github.com/NaysanSaran/stats101/blob/master/notebooks/Interquartile-Range-Outliers.ipynb

Tw dong phat hién ngoai lé

a Tu déng phat hién ngoai lé:

2 Yéu td ngoai & cuc bd (Local Outlier Factor): X&c dinh cac ngoai 1€ 1a xac
dinh vi tri cha cdc mau & xa mau khac

3 Rirng cach ly (Isolation Forest) : Thuat todn phat hién bat thuong dua trén
cay

a Xac dinh hiép phwong sai tdi thiéu (EllipticEnvelope): Tap dif liéu theo
phan phdi chuan.

1 One-class SVM : Phat hién ngoai 1é khbng dugc giam sat



https://scikit-learn.org/stable/modules/generated/sklearn.neighbors.LocalOutlierFactor.html
https://scikit-learn.org/stable/modules/generated/sklearn.ensemble.IsolationForest.html
https://scikit-learn.org/stable/modules/generated/sklearn.covariance.EllipticEnvelope.html
https://scikit-learn.org/stable/modules/generated/sklearn.svm.OneClassSVM.html

Yéu to ngoai lé cuc bd - Local Outlier Factor

(LOF)

* Thuat todn yéu t6 ngoai l1é cuc bd cb thé dudc chia thanh bén phan

K-Distance and K-
Neighbors

N&u k nho thi thuat toén tré

nén nhay cam véi nhiéu va

néu k I8n, né cé thé khoéng

nhan ra dugc cac di thudng
cuc bo.

Reachability Distance

Biéu thi khoang cach 16n
nhét ctia hai diém va
khoang céch-k cla diém
thi hai

Local Reachability Density

Dé cap dén viéc chung ta

can di bao xa ti diém hién

tai dé dén diém hodac tap
hop diém tiép theo

Local Outlier Factor
Calculation

Méat d6 kha nang ti€ép can
cuc bé dugc tim thdy dudc
so sanh véi mat dé kha
nang ti€p cén cuc bd cua k
hang xém gan nhat




LOF: Lam thé nao de phat hién cac ngoai lé?

Mat d6é cao hon
hang xém
(Inlier)
. .
. U
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O Example
O LOF with sklearn



https://www.kaggle.com/discussions/general/183478
https://scikit-learn.org/stable/modules/generated/sklearn.neighbors.LocalOutlierFactor.html#sklearn.neighbors.LocalOutlierFactor

Cleanlab: Cong cu Al tap trung vao dir liéu tiéu
chuan

4  github
Raw Initial ML @ Cleanlab Better Better ML
Data Model Data

o : o... ::.:..



https://github.com/cleanlab/cleanlab

Cleanlab: Tim mau OOD (Out-Of-Distribution)

J Source code

O

cleanlab
C)star 6,115
Q_ Search

API REFERENCE
classification
filter

rank

count

dataset

outlier

outlier @

Methods for finding out-of-distribution examples in a dataset via scores that quantify how atypical each
example is compared to the others.

The underlying algorithms are described in this paper.

Classes:

Provides scores to detect Out Of Distribution (OOD) examples that

outofpistribution ([params]) -
are outliers in a dataset.

class cleanlab.outlier.OutOfDistribution(params=None) [source]

Bases: object
Provides scores to detect Out Of Distribution (OOD) examples that are outliers in a dataset.

Each example's OOD score lies in [0,1] with smaller values indicating examples that are less typical
under the data distribution. OOD scores may be estimated from either: numeric feature embeddings
or predicted probabilities from a trained classifier.

To get indices of examples that are the most severe outliers, call find_top_issues function on the
returned OOD scores.



https://github.com/cleanlab/cleanlab/blob/master/cleanlab/internal/outlier.py

Cleanlab: Tim van dé vé nhan

O Phat hién cac van dé vé dir liéu: ngoai I&, tring 18p, 16i nhan, ..

KNN = NearestMeighbors{metric="euclidean')
KNN.fit(X_processed.values)

knn_graph = KNN.kneighbors graph{mode="distance")

data = {"X": X _processed.values, "y": labels}

lab = Datalab(data, label name="y")
lab.find_issues(pred_probs=pred_probs, knn_graph=knn_graph)
Finding label issues ...

Finding outlier issues ...

Finding near_duplicate issues ...
Audit complete. 357 issues found in the dataset.

lab.report()

Here is a summary of the different kinds of issues found in the data:

issue_type num_issues

label 294
outlier 46
near_duplicate 17

Dataset Information: num_examples: 941, num classes: 5

About this issue:
Examples whose given label is estimated to be potentially incorrect
(e.g. due to annotation error) are flagged as having label issues.




Data preparation

« Data fusion

« Data cleaning

- Data augmentation
« Data visualization

« Data splitting




Lam sach dir liéu — thiéu gia tr

0 Bo dit liéu chira cac gia tri bi thiéu, thuong duge ma hoa dudi
dang trong, NaN,..
3 Phuong phéap don gian:
1 Bo cac cot ¢o ty 18 thiéu gia tri cao (chang han nhu 80%)
O Tu dong dién gia tri con thiéu
3 Phuong phap khac

Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM




« Phan tich cac dac trweng chinh cua dir liéu
- M0 ta bang sb liéu, biéu dé thdng ké hodc trwc quan hoa di liéu




EDA: Vi du vé div liéu

(1 Dataset link

@

Spaceship Titanic

dict-which passengers are transported to an alternate dimension

Overview Data

Description
Evaluation

Frequently Asked
Questions

Discussion Leaderboard Rules Team Submissions Submit Predictions

@ Recommended Competition
We highly recommend Titanic - Machine Learning from Disaster to get familiar with the basics of machine learning and Kaggle
competitions.

Welcome to the year 2912, where your data science skills are needed to solve a cosmic mystery. We've received a transmission from four
lightyears away and things aren't looking good.

The Spaceship Titanic was an interstellar passenger liner launched a month ago. With almost 13,000 passengers on board, the vessel set out
on its maiden voyage transporting emigrants from our solar system to three newly habitable exoplanets orbiting nearby stars.

While rounding Alpha Centauri en route to its first destination—the torrid 55 Cancri E—the unwary Spaceship Titanic collided with a spacetime
anomaly hidden within a dust cloud. Sadly, it met a similar fate as its namesake from 1000 years before. Though the ship stayed intact, almost
half of the passengers were transported to an alternate dimension!

Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM



https://www.kaggle.com/competitions/spaceship-titanic

Data loading

DY
n

Tai di¥ liéu va in ra man hinh cac dir liéu dau tién

Survived Pclass

PassengerId
1 0 3
2 1 1
3 1 3
4 1 1
5 0 3

Name

Braund, Mr. Owen Harris

Cumings, Mrs. John Bradley (Florence Briggs
Th...

Heikkinen, Miss. Laina

Futrelle, Mrs. Jacques Heath (Lily May Peel)

Allen, Mr. William Henry

Sex

male

female

female

female

male

Age Sibsp Parch

22.0 1 0
38.0 1 0
26.0 0 0
35.0 1 0
35.0 0 0

Ticket

A5 21171

PC 17599

STON/O2.
3101282

113803
373450

Fare

7.2500

71.2833

7.9250

53.1000

8.0500

Cabin Embarked

NaN S
C85 C
NaN S
C123 S
NaN S




Cac loai dir lieu

Co6 2 loai di¥ liéu chinh:

« Numerical data: di¥ liéu dang sb

« Categorical data: di¥ liéu dang phan loai

Survived Pclass

PassengerId
1 0 3
2 1 1
3 1 3
4 1 1
5 0 3

Name

Braund, Mr. Owen Harris

Cumings, Mrs. John Bradley (Florence Briggs
Th...

Heikkinen, Miss. Laina

Futrelle, Mrs. Jacques Heath (Lily May Peel)

Allen, Mr. William Henry

Sex

male

female

female

female

male

Age Sibsp
22.0 1
38.0 1
26.0 0
35.0 1
35.0 0

Parch

Ticket

A5 21171

PC 17599

STON/O2.
3101282

113803
373450

Fare

7.2500

71.2833

7.9250

53.1000

8.0500

Cabin Embarked

NaN S
C85 C
NaN S
C123 S
NaN S




1 df train.describe()

Passengerld
count  891.000000
mean  446.000000

std 257.353842
min 1.000000
25% 223.500000
50% 446.000000
75% 668.500000
max 891.000000

Survived
891.000000
0.383838
0.486592
0.000000
0.000000
0.000000
1.000000

1.000000

Pclass
891.000000
2.308642
0.836071
1.000000
2.000000
3.000000
3.000000

3.000000

Age
714.000000
29.699118
14.526497
0.420000
20.125000
28.000000
38.000000

80.000000

Sibsp
891.000000
0.523008
1.102743
0.000000
0.000000
0.000000
1.000000

8.000000

Kiém tra cac dac trwng thong ké

Parch
891.000000
0.381594
0.806057
0.000000
0.000000
0.000000
0.000000

6.000000

Fare
891.000000
32.204208
49.693429
0.000000
7.910400
14.454200
31.000000

512.329200




Po thi thong ké

S dung thw vién matplotlib hodc seaborn dé vé dé thi

Fare Sex
300 4 : :
Survived Survived
250 - | — 400 I 0
/11 e 1
200 -
‘g =
150 4 =
S S
100 4
5[} -
0 - f T
0 200 400 male female
Fare Sex




Cac kiéu phan tich div lieu bang cach tham
do

3 Co ba loai EDA chinh
2 Phan tich don bién
2 Phan tich hai bién
2 Phan tich da bién

Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM
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Phan tich don bién

a Phan tich dit liéu ciia chi mot bién (dic trung/cot)
a Phan tich don bién khong dung biéu do
a Trung tam dit liéu (Central Tendency): dé cap dén
gia tri nam & vi tri trung tam hoic khu vuc gitra cua
dit licu (cac tham s6 udc lwong: trung binh, trung vi,
mode).
2 Pham vi: Sy khac biét gitra gia tri toi da va toi thiéu
trong dit li¢u

2 Phuong sai va do 1éch chuan

Thuc hién béi Trwdng Bai hoc Cong nghé Théng tin, PHQG-HCM




y

Phan tich don bién khéng dung biéu
do

O Tinh trung binh, D9 1éch chuan, gia tri nho nhat, 16n nhat va phan vi
thr nhat (first quartile), phan vi tht ba (third quartile), trung vi ctia
cac cOt sb trong tap dir liéu.

1 df train[['Survived','Pclass’','age',"'SibsSp’','Fare']].describe()

Survived Pclass Age Sibsp Fare

count 891.000000 891.000000 714.000000 891.000000 891.000000
mean 0.383838 2.308642 29.699118 0.523008 32.204208
std 0.486592 0.836071  14.526497 1.102743  49.693429
min 0.000000 1.000000 0.420000 0.000000 0.000000
25% 0.000000 2.000000 20.125000 0.000000 7.910400
50% 0.000000 3.000000  28.000000 0.000000  14.454200

75% 1.000000 3.000000  38.000000 1.000000  31.000000

max 1.000000 3.000000 80.000000 8.000000 512.329200
Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM




Phan tich don bién

0 Phan tich don bién sir dung biéu d6

0 Biéu do tan suat (Histogram): Biéu do dang thanh trong d6 tan so ciia
dir li€u duoc biéu thi béng cac thanh hinh chir nhat

0 Biéu d6 mat do: giong nhu mot phién ban mwet ma hon cia biéu do
tan suat

0 Box-plot: O day thong tin dugc thé hién dudi dang cac hop (gia tri
nhé nhat, phan vi thi nhat (first quartile), trung vi (median),
phén vi thi ba (third quartile), gia tri 16n nhat)

Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM




Histogram & Box plot

100 A

Count

0 10 20 30 40 50 60 70 80 Survived
Age

Bidu dd tin suit vé tudi Box-plot ctia tudi

Thwc hién béi Trwdng Dai hoc Cong nghé Théng tin, PHQG-HCM




Vi du vé phan tich don bién

200 RoomService (original) 200

RoomService (log-transform)

Spa (original) Spa (log-transform)
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Thwc hién béi Trwdng Dai hoc Cong nghé Théng tin, PHQG-HCM




Phan tich hai bién

1 Phan tich hai bién: xac dinh xem c6 ton tai méi lién hé théng ké giira hai
bién hay khong
3 C6 ba loai chinh:
2 Phan tich dang s6-s6
1 Phan tich dang s6-phan loai
[ Phan tich dang phan loai-phan loai

Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM




Phan tich dang so - so

1 Khi ca hai bién dugc so sanh déu cé dit liéu s6
0 Mot s6 phuong phap truc quan c6 thé duoc st dung:
1 Biéu d6 phan tan (Scatter plot): dugc str dung dé thé hién moi diém dir
liéu trong biéu d6
0 Biéu d6 cap (Pair plot)
O Ma tran twong quan (Correlation matrix)

Scatter Plot between Age and Expense

-10 A
Age 0069 013 0033 012 oI - 35000
_08 . L] L]
Roomservice Y 0016 0054 001  -002 - 00 T
25000 . o)
FoodCourt [l 0.016 0014 022 023 j 06 0 I SN [ =
20000 et L — .
ShoppingMall [0 0.054  -0.014 0.014  -0.0073 i 04 i At l". . ,.,- |- % '
I

Spa k 0.01 0.22 0.014 0.15 0. 0.2 o 4 0 H o: "
10000
e | IIIIIIIIIIlllllli'll’lul i
Transported IS pUZE 0.047 0.01 022 021 02 uunonnnlil“llll I ' | l i l"'“"l"ll"‘ 'lldl"l' "

Age  RoomService FoodCourt ShoppingMall ~ Spa VRDeck Transported 70 80

Ma tran tuong quan két hop ban d6 nhiét Biéu db phan tan giita tudi va chi tiéu

Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM




Phan tich dang so - phan loai

1 Khi mét bién c6 kiéu s6 va bién khac 14 bién phan loai
1 Ban c6 thé nhom lai dé sap xép dit liéu thanh cdc nhom tuong tu. Cac hang co
cling gia tri trong mot cot cu thé s& duge sap xép thanh mot nhom véi nhau
1 df _train[['Survived®, 'Pclass’, 'Age', 'Sibsp', 'Parch', 'Fare'\
2 | , Embarked']].groupby([ 'Survived', 'Embarked']).mean()
Pclass Age Sibsp Parch Fare
Survived Embarked
0 c 2.200000 33.666667 0.253333 0.253333 35.443335
2.936170 30.325000 0.510638 0.276596 13.335904
2.545667 30.203966 0.611241 0.348946 20.743987
1.634409 28.973671 0.494624 0.451613 79.720926

2.866667 22.500000 0.300000 0.000000 13.182227

n P 0O v

1.967742 28.113184 0.493088 0.539171 39.547081

Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM




Phan tich dang phan loai — phan
loal

1 Khi ca hai bién déu ¢ tinh phan loai
2 M6t s6 phwong phap trweec quan cé thé duwoc st dung:
2 Biéu d6 cot xép chdng (Stacked Bar Chart hay Segmented
Bar Chart)
2 Biéu d6 cot tao cum (Cluster Bar Chart)

male female
Sex

Phan b6 cua gidi tinh va cang khéi hanh
Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM




EDA- Age vs Survived

sns.histplot(df_train, x="Age', hue="Survived', bins=48@,

kde=True)

Age

Count

10 ~




Mot s6 cdng cu Automatic EDA

d Comparison notebook

Pandas
Profiling

AutoViz Pandas Al

DataPrep.ED

A ChatGPT

Plugin Code
Interperter

Thwc hién béi Trwdng Dai hoc Cong nghé Théng tin, PHQG-HCM



https://www.kaggle.com/code/andreshg/automatic-eda-libraries-comparisson

V& u

Hi¢u qua

Tinh toan dién

Su tién loi

Kiém tra chat
luong dir licu

Hiéu ro hon vé

dir lieu

u diém cua Automatic EDA tools

Phan tich dir liéu nhanh chong va tao ra cai
nhin sau sic

Cho phép Nha khoa hoc dit li¢u danh it thoi
gian hon cho viéc kham pha so b

Quét qua moi thanh phan trong bo dit liéu
Géc nhin toan dién va dam bao rang khong
thanh phan nao bi bo sot.

Toém tat va truc quan hoa ma khong yéu
cau ma hoa rd rang cho tung cai

Kiém tra chat lugng dir li¢u: thiéu gia tri,
ngoai 1¢, khong nhat quan

Gitp hiéu dugc cau tric co ban cua dir
liéu, moi tuong quan va xu hudng trong
dir licu.

Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM




Pandas Profiling

Overview

warnings @)  Reproduction

Dataset statistics
Number of variables
Number of observations
Missing cells

Missing cells (%)
Duplicate rows
Duplicate rows (%)
Total size in memory

Average record size in memory

Variable types
12 Numeric
891 Categorical
866
8.1%
0
0.0%
83.7KiB

96.1B

Thwc hién béi Trwdng Dai hoc Cong nghé Théng tin, PHQG-HCM




Overview

Overview Reproduction

Warnings
Name has a high cardinality: 891 distinct values
Ticket has a high cardinality: 681 distinct values
Cabin has a high cardinality: 147 distinct values
Age has 177 (19.9%) missing values
Cabin has 687 (77.1%) missing values
PassengerlId is uniformly distributed
Name is uniformly distributed
Ticket Is uniformly distributed
Cabin is uniformly distributed
PassengerId has unigue values
Name has unique values
SibSp has 608 (68.2%) zeros
Parch has 678 (76.1%) zeros

Fare has 15 (1.7%) zeros

Pandas profiling

Téng quan

Thwc hién béi Trwdng Dai hoc Cong nghé Théng tin, PHQG-HCM




Pandas profiling

Thiéu gia tri

Age

Real number (R.g)
MISSING

Statistics Histogram

Quantile statistics

Minimum

5-th percentile
Q1

median

Q3

95-th percentile
Maximum
Range

Interquartile range (IQR)

Distinct 88
Distinct (%) 12.3%
Missing 177
Missing (%) 19.9%
Infinite 0
Infinite (%) 0.0%

Common values

0.42

20.125
28

38

56

80
79.58
17.875

Mean 29.69911765

Minimum 0.42

Maximum 80

Zeros 0
Zeros (%) 0.0%
Memory 7.1 KiB
size

Extreme values

Descriptive statistics

Standard deviation
Coefficient of variation (CV)
Kurtosis

Mean

Median Absolute Deviation
{MAD)

Skewness
Sum
Variance

Monotocity

J.l.n..]l

iuh.l.l.u:....;

® ®

Toggle details

14.52649733
0.4891221855
0.1782741536
29.69911765
9

0.3891077823
21205.17
211.0191247

Not
monotonic

Thwc hién béi Trwdng Dai hoc Cong nghé Théng tin, PHQG-HCM




Pandas profiling

Sw twong quan

Pearson'sr | Spearman'sp  Kendallst  Phik(pk)  Cramér's V (¢c) oSl COnECde s NS
1.00
Passengerld
0.75
Survived
0.50
Pclass 0.25
Age 0.00
SibSp -0.25
-0.50
Parch
-0.75
Fare

-1.00

Passengerld
Survived
Pclass

Age

SibSp
Parch

Fare

Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM




Pandas profiling
Trinh théng dich

A Thuc hién phan tich va truc quan hoa dir li¢u

Arist Famariry

Top 10 Most frequent Artist Names

el Code Interpreter

[Z VTN ALPHA

Code Interpreter

An experimental model that can use Default (GPT-3.5)

Python, and handies uploads and
downloads GPT-4

Legacy (GPT-3.5)

Default (GPT-3.5) with browsing

Antist Nome Code Interpreter iRzl
Here are some basic visuslizations based on the *music.csv" dataset

1. Histogram of Song Durations: This shows the distribution of song durations in seconds.

2. Scatter Plot of Song Hotness vs Artist Famifarity: This shows the relationship between
50ng hotness and artist familiarity,

3. Bar Chart of the Top 10 Most Frequent Artist Names: T

the top 10 most

frequent artist names |n the dataset

© Regenarate tesponse

Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM




Pandas Al

1 Pandas Al 13 mét thu vién Python bd sung céc kha ning Al tong quat cho Pandas
O Lam cho Pandas c6 thé tro chuyén, cho phép ban dat cau hoi vé dit liéu cia minh
 Github: link

Installation

pip install pandasai

Thye hién béi Trwdng Bai hoc Céng nghé Thong tin, PHQG-HCM
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