Data Preparation

Cleaning data before analysis
NISLIaSgUIDNaANauUNISILASIEK

Before analysis, data should be:

Raw data is oSe e
v — ,
often messy. v— ===
A 4 — I
goyaauunluauysni
checked cleaned organized ready to use

Good analysis starts with clean data. /1
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From Data Collection to Data Preparation

Collected data is not always ready.
Joyaninuuiowgvliwsauldoiu

Previous lessons: Today:

v | © collectdata Prepare the data
v -1 e find data sources 0 before using it.

lassuvayanaulnluls

e check source correctness

Question Source

Remember: Prepared data leads to better analysis.
2g1au: YayanlasguoeIvaydulkNIsIIAS1KILLUEITU




Why Do We Prepare Data?

Messy data can create wrong results.
JoyanluisausogodmikWadawsna

- We prepare data to: .
et
N =Ot= /s/
i i == 2
| @
® 4 'O — uil
removemistikes fill or handle make formats make data easier
v missing values consistent to analyze
audainawana i . e oA Gt
Yamsvoyanmglu msJuuulAikdounu MIR31As1KN8TU

\\ / |
3 A Reminder: | GIGO = Garbage In, Garbage Out




Raw Data vs Prepared Data

Before and after cleaning
noulla:kavNIsnAUa:D10oYA

Prepared Data

Messy, incomplete, inconsistent Clean, complete, consistent
ID | Name | Age | Score | Date | I [») ’ Name | Age | Score ’ Date }
1 Alice 20 | 85 5/1/2024 1 | Alice 20 85 2024-05-01
2 bob Seveny 01-05-24 2 Bob 19 70 2024-05-01
3 Charlie 19 years 90 2024/5/1 3 Charie | 19 | 90 | 2024-05-01 |
: ’:'ce L 5; 1/2 2234 NZGCECEY | 4 Eve | 21 | 82 | 20240502 |
ve -2- , , - - . -
| - -
six Frank 21 88 02/05/2024 3 | henk 2 | %8 2024-05-02
——— 18 cighty 5/3/24 6 Grace | 18 | 80 | 2024-05-03 |
8 Heidi EWeREY WO 92 7 Heidi | 22 | 92 | 2024-05-03 |
e collected first e checked
e may have mistakes e cleaned
e may be incomplete A e organized

¢ may be hard to analyze e ready for analysis




Common Data Problems

What can be wrong with raw data?

JoayaduowilUeyrkio:lsuin?

5/1/24
01-05-2024
1 May 2024

Missing Data
Jayamelu

- Some values
are blank.

Inconsistent
Formats

sUuuuliaaandov

Same information

in different formats.

=

O

=]

Applle
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Duplicate Data
doyadh
The same record

appears more
than once.

Spelling /
Category Problems
Jrykimisazna / KUdQKW

Spelling mistakes or
categories are not
consistent.

9999

Which problem do you think happens most often?
UeyrkilanatuAadinaduuagnga?
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Wrong Values
ARaUnd
Values are not

possible or do
not make sense.

Outliers
ARaUndavksach
Values are far

from the rest
of the data.
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Problem 1: Missing Data

Some values are not recorded.
Jdayaurvarurgll

-

ID

0 N o600 W N

@

Name Age Date :?:;;:2: | (1-5)
Alice ' 15 2024-05-01 . Ma’gh |
Bob “ R - 2024-05-01 | Science
Charlie 16__— English
David | 15 | 2040502 |
Eva 16 | 2024.05-02 T hal_ ----- -----------------
Frank 15 | 2024-05-03 | Math
Grace _ . 2024-05-03 | Science
Hana =5 1.6 ----- 2024-05-03 English

Example: Student Survey

T

Possible action:

Satisfaction

PM2.5
(ng/m?)

Mark it, check the source, or collect it again.
MiASavKuIgld asdvaauukavnul KSalnudayalkudnASL

Caution: Do not guess the value.

Always check why it is missing first.
agaAINKI8TU AJSasIDEDUIKOWaRDULAUD

B

What is missing data?

Missing data means a value is
empty or not recorded.

Jayauivyovivksalulagnuuin

missing age
o1grelU

missing date
Sunkelu

missing answer in a survey
Acaulunuudisoorielu

missing PM2.5 reading
AU PM2.5 kel

!



Problem 2: Duplicate Data

The same record appears more than once.
JoyadiAuuINNIKTVASD

!
-~ Example: Student Survey What is duplicate data?
j ID

Favorite Score

Subject (1-5) Date Duplicate data means the same

record appears again.

Name Grade

1 Alice M4 Math 4 2024-05-01 < e g e g 5
Uoyasifiavoyayaltaunudsinns
2 Bob M4 Science 5 2024-05-01
3 Charlie M4 English 3 2024-05-02 y:
Same .
3 Charlie M4 English 3 2024-05-02 record! A Why it matters
4 David M4 Thai 4 2024-05-02
It can make totals or
6 Frank M4 Science 4 2024-05-03 o1oMmikwasouKSoAaduFQ

Possible action: |

T P I
Check and remove repeated records carefully. "y Il l » |
asovasula:audoyantdloonoe1vs:as:Iv

Check Remove Keep clean data



Problem 3: Wrong or Impossible Values

Some values do not make sense.
goyauvvAliauikaauwa

Wrong values may be: m
typing mistakes ' ‘."?', Age = 250 Q

WUWRO i
123 impossible numbers
—X  diavmlululila L* Temperature = 8
l -90°¢ in Thailand

kg wrong units
°C =
KUJERQ

Z  Sleep time =
2Z
@ values in the wrong column I'[ 30 0

ogWanaauu hours per day

o Action:
Check the original source before fixing.
asdvdaulkavdayadunmvnauuily

o

Example: Daily Student Data

l ID Name
1 | Alice
2 | Bob
3 Charlie
4 | David
5 | Eva
6 | Frank

Age Temperature = Sleep Time Weight |

(years) (°C) (hours/day) (kg)
15 | 28 | 8 | 52
250 | 29 7 | 60
16 | -90 | 8 | 55
17 | 31 30 | 58
16 | 27 | 7 | 53
15 | 30 | 8 | 1290

Wrong or impossible values AnfaraluluTula

[V y—
v
v

1. Review the
original data

>Q>@

2. Confirm what 3. Then correct
is correct or remove




Problem 4: Inconsistent Formats

The same type of data is written in different ways.
Uayavualdernugniigukargsuuuu

Inconsistent formats can include:

different date formats & different units
ﬁ sUuuudundiviu Kud83acvAU

Dates

(11} =
“-nw

Different formats

05/07/2026

July 5, 2026

&

sUuuulun

Standard format

y Units
Kule3a

Different formats

A different spelling styles 1 23 different number formats

msa=nadivAau

Standard format

170 cm
:}_, 2026-07-05 1.70 m
(YYYY-MM-DD) 1.70 m (meters)

Action:
Use one standard format.
{gsUuuuurasguldedniu

1. Different formats
KarusUuuu

2

sduuudaycvnu

@@ Categories / Spelling
@B Us:an / misazna

Different formats
Standard format

Male —
Male
M -
(Use one style)

male —

o) > (5

/)
2. Standardize 3. One standard format
rmiklduuiasau sUuuudedfu



Problem 5: Spelling and Category Problems

Small text differences can create wrong groups.
AIULANCIVYDVTDAIULAN 9 D1PMIKDONGUNQ

Raw Data (Messy Categories)
doyadu (kudakyluaaws)

Prepared Data (Clean Categories)

Problem
Jeum

The computer may

doyaniassuuadd (KudakLna:ana)

Ci ' ' Ci count them as different
9 ik ChiangMai = | Chiangmai | | Chieng Mai Q 5 Chiang Mai :
Wav _ \ oo categories.
ARUWILODSOUULDU
City Standardize City nua;na: U
Eﬂ Wwav Bangkok B mikuwasgu Eﬂ Wwiov Baagior
‘ Why it matters
Satisfaction Satisfaction mludvdrAny
anuwowalo VST good good Good AWWOWD(D Good
It can make counts,
totals, and analysis
Gender Gender ;
a - Male male M z - Male results Wrong

219MKIUIUSIU
lHa:waslnsikKnawala

s Action: i /C) > @ > @
% Choose one correct category name. |

1. Check all 2. Choose the correct 3. Use it consistently
variations standard name in all data

[AonidBokudakyngndavINevIUULGED



Problem 6: Outliers

A value that is very different from the others. What is an outlier?
Anuancdvandoyaduviniadnd i

far away from most values.

ARaUndAoAINDEKIVIN
Example: Hours of Sleep per Day (Survey of 20 students) Adulkegun

Most answers are between 6-8 hours. Outlier Examples
Aaauddulkajogs:kiv 6-8 UL ARaund + Most students sleep 6-8 hours, 222
| ! but one answer is 20 hours. h
[ m—————————— A e eees, : | tniBaudulkejuau 6-8 H3luv

udidFaaukivda 20 $3luv

E Q * Most expenses are 50-200 baht,

E but one value is 5,000 baht. l B I
v Atsediulkajogn 50-200 un

Yo P
@ AN udomkuvaa 5,000 un
[&]

i 1 i 1 i
| 1 1 1 1 1

' ' Important
8 10 12 14 16 18 20 22

Check if it is a real value or a mistake.
Hours of Sleep per Day asddadausnludayassvksadionawara

Do not remove outliers too quickly. . @ 4
Outliers are not always wrong. Q > > ® ;

They can be mistakes, but they can also show something important.

o
N
B
o —+

>

1. Check the value 2. Check the source 3. Decide: Keep or Fix

aghaumraunGaanagvsials Amraundarnudadawala udnornuandayadrAgyldwuiu a5 30UR asyvaoUUKALTOLa dadule: AuBKiousTy



Data Cleaning Workflow

A simple process for preparing data
Juaauvie 9 lunistasguyaya

2,

[
rd B\ —
, ‘ cluis— v
v +
Inspect Find Fix or mark Standardize Check
the dataset problems problems formats again
asJddauyadoya K1UeyK1 uATukdarhindovking msJuuu 01S29a2UdNASL
{Asijaunu

A ® o —
? Clean data is ready for analysis. % & I' 5 @
(v doyanazorawsoudksumsitasik




Step 1: Inspect the Dataset

Look before you clean.
asd>daounounAdIVa:DIaUDYA

Dataset Preview: Student Survey

Age Study Hours Sleep Hours | Favorite Pocket Money
ID Name Gender
(years) (hours/day) (hours/day) Subject (baht/week)
1 Alice 15 Female 2.5 7 Match 150
2 Bob 16 Male 3 6 Science 200
3 | Charlie Male 4 8 Math 180
4 David 250 Male o 20 History 5000
9 Eve 14 Female -1 6 Thai 120
6 Frank 15 M 2,5 7 math 150
7 Grace 16 Female 3 6 English 180
8 Henry 15 Male 4 -90 Science 195
9 lvy 15 female 3.5 7 Arts -190
10 Jack 14 Male 3 6 Sci. 160
Question:

What problems can you see first?

ArulkuUeykio:lsuwidusduduusn?

Before cleaning, check:

Column names
Sonoaul

Number of rows
JuduundTDa

Missing values
AnkelU

Unusual values
ARRaUNG
Data types

sUauovloya

Source notes
Jufinukavinul

Q




Step 1: Inspect the Dataset

Look before you clean.
asd>daounounAdIVa:DIaUDYA

Dataset Preview: Student Survey

Age Study Hours Sleep Hours Favorite Pocket Money
ID| MName Gender
(years) (hours/day) (hours/day) Subject (baht/week)
1 Alice 15 Female 2.5 7 Match 150
2 Bob 16 Male 3 6 Science 200
3 | Charlie Male 4 8 Math 180
4 David 250 Male 5 20 History 5000
o Eve 14 Female -1 6 Thai 120
6 Frank 15 M 2,5 7 math 150
7 Grace 16 Female 3 6 English 180
8 Henry 15 Male 4 -90 Science 195
9 Iy 15 female 3.0 7 Arts -190
10 Jack 14 Male 3 6 Sci. 160
Question:

What problems can you see first?

AtulkuUeykia:[suoilududuusn?

Before cleaning, check:

Column names
Sonoaul

Number of rows
JuduundTDa

Missing values
AnkelU

Unusual values
ARRaUNG

Data types
sUauovloya

Source notes
Jufinukaviul

Q




Step 2: Fix Missing or Incorrect Data

Choose the safest action.
léaﬂs_s'llﬁﬁ Uaaqﬁﬂﬁag \ o -::_ Check the original source

asJvdaudnnukavdayadualu

FreblaraiFound \ e % Ask again if possible

I awilkumkiadulula

5 ge
» What is the > e Mark as missing

Best action? bt MiAsavkureludoyanmelu
Aashagwlsa?
Missing or I o ——1 Remove only if necessary
Incorrect Data m auaanlawztiosntu
Jayaviamigksalugndov
I e ABC Correct clear typing mistakes
& wilvawrderawarandanu
Important! E‘ ,—_L‘] @
v — )
Do not change data without a reason. J — 4
aguAavavalasludikanwa Be careful Record what you did Keep data trustworthy
. : s:30lKa gufinaonAsuh SnuvANUUNToRouavoya



Step 3: Standardize Formats and Categories

Make similar data look the same.

L g

rdayankounulkiisyuuuldednu

Messy Formats (Before)

Units

Date (Weight) Gender
1/5/2024 5 kg M
05-01-24 5000 g male

May 1, 2024 5KG e
F
2024/05/01 5.0 kg
female
1 May 24 5 kilograms
Female
M , male , Male
/ Key idea:
©

Score

(Number)

1,200
1200.0
1.2e3
1200

1200

—>

Male

Clean Standard Formats (After)

Date Units

(YYYY-MM-DD) (kg)

2024-05-01 5.00

2024-05-01 5.00

miRdu 2024-05-01 5.00
sduuuldegdnu -

' 2024-05-01 5.00

2024-05-01 5.00

F , female , Female

Same meaning = same format.

ADIUKUNYLOEDAU = SULUULGYIAU

—

Gender Score
(Category) (Number)
Male 1200
Male 1200
Male 1200
Female 1200
Female 1200
Female

SHER| |

Consistent data
Joyaaunaua

Accurate analysis
Sinskldgndav

Dates

B Sun

5 Units
KUdY

ABC Spellmgo
AsaznaAn

@@ Categories

@n KUDQKL
Number Formats

123

sduuuddiay

Reliable results
waawsnanold




Step 4: Check Again and Document Changes

Good cleaning should be explainable.

° 2 - 2 After cleaning, check:
ﬂ'leT'IFD'IUET:E)']OUE)QBF\DSE)SU'\SIO

. Did we fix the problem?
v 2
At Yksolu?
Cleaned Dataset (After) suAdaylarSall?
Date Sleop Hours 5ol . Did we create a new problem?
ID Name City s ldaswlaymilkundolu?
(YYYY-MM-DD) (hours/day) (Category) Y !
1 Alice 2024-05-01 Bangkok 7.0 Female v Can we explain what we changed?
2 Bob 2024-05-01 Chiang Mai 6.0 Male 1Is1asaasureaviislasulansaly?
3 Charlie 2024-05-02 Phuket 8.0 Male V |s the dataset ready for analysis?
4 David 2024-05-02 Bangkok 7.0 Male JayawsSoudnsSunisitns1tkKsallu?
5 Eve 2024-05-02 Khon Kaen 6.5 Female
6 Frank 2024-05-03 Bangkok 6.0 Male E Change Log (Record what we did)
7 Grace 2024-05-03 Chiang Mai 8.0 Female
8 Haniy 2024-05-03 Phuket 7.0 Male ® Changed “BKK" to “Bangkok
9 lvy 2024-05-04 Bangkok 6.0 Female ® Marked missing sleep tidme as blank
10 Jack 2024-05-04 Khon Kaen 7.0 Male

Clean, consistent, and well-documented data
Ready er Analysis! / leads to reliable analysis.
-~ - & — Regqy ==~ o
- ° - — - ds a <
WEaUF KSUNISSIASIEK] . ' l l Jayand=ana auilaua uazinisuunnng

thludmsdtnsi:KRdadiola




Mini Activity: Clean the Dataset

Find the problems before analysis. ®® \Work with a partner.
wideyrinaudtAsizKuoya uiuiou

Dataset to Check Q Find and mark:

o missing values

. Study Hours Sleep Hours Pocket Money 7
ID plls Gsnes Age Sty (hours/day) (hours/day) (baht/week) Byte kel
1 Nattapol M 14 Bangkok 2.5 7 150 1/5/24 © duplicate records
Joyad
2 Pimchanok Female 14 Chiang mai 3 6 200 02-05-2024 e
wrong values
3 Krit male 13 Phuket 4 8 180 2024/05/02 doyanda
4 Nattapol M 14 Bangkok 2.5 7 150 1/5/24 © inconsistent formats
sUuuuluaaandaviu
5 Benjamas F fifteen Khon Kaen 3.5 100 05-03-2024 "
9 spelling/category problems
6 Thanakorn Male 16 chiangmai 2 6 1600 3/5/2024 ASANAKSIKUDQKL]
7 Siriporn Female 14 Bangkokk 4 8.5 220 2024-05-03 © possible outliers
ANAaUna
8 Weerayut M 13 Hat yai three 7 180 04/05/24
9 Kanokwan female 14 Phuket 2.5 130 48 p Then write:
10 Pongsakorn M 12 Chiang Rai 3.5 ~  One change we would make is...

MsWasuulavkivagvnis1Maa...

7N Pair Work: 8 minutes

Auua: 8 uin




Before and After Clean Data

Prepared data is easier to analyze.
Jayaniasguuaidinsizklavigdu

Missing Repeated Inconsistent Wrong Clearer Consistent Fewer Ready for
values rows labels values table labels errors graphs
Uoyarielu doyadiu Dhernuluasvriu mrawala mswvdau Uhemniuasoniu Jorawarauauav wsaurinsw
s Study Hours  Sleep Hours - Study Hours Sleep Hours
ID Name Gender Age City (hous/da) T ID Name Gender Age City (hours/day) (houks/day)
1 Alice F 15 Bangkok 25 7 1 Alice Female 15 Bangkok 2.5 7.0
2 Bob male 16 Chiangmai 3 6 2 Bob Male 16 Chiang Mai 3.0 6.0
3 Charlie Male Phuket 4 8 3 Charlie Male 15 Phuket 4.0 8.0
4 David M 16 Bangkok S 7 4 David Male 16 Bangkok 5.0 7.0
3 Eve fwreie L Khdmbaen s 5 Eve Female 14 Khon Kaen 3.5 7.0
6 Frank Male 15 Bangkok 2 6
6 Frank Male 15 Bangkok 2.0 6.0
7 Frank Male 15 Bangkok 2 6
7 Grace Female 13 Hat Yai 4.0 8.5
8 Grace F thirteen Hatyai 4 8.5
8 H I ; :
9 Haney M 15 BKK 3 20 enry Male 15 Bangkok 3.0 7.0
10 vy Female 15 Chiang Mai 2.5 6.0 ? vy Female 15 Chiang Mai 23 6.0
Question: '
. °
Which version would you trust more? I .l
.-J — e I -
AtulBafiadayayalkuuinndinu? (1 S




What Did We Learn Today?

Clean data supports better analysis.

douana:oravdrelkdiAs1KIAGTU
Today we learned:

@ © © (5

Missing data
o (® Duplicates
V) — ° Wrong values
V — e Inconsistent formats
v @ Spelling problems l l
@ Outliers : .
————— Data should be Common problems include Cleaning decisions Prepared data
{-atw atais checked before m'ssl'"g data, d‘,":"c:tfs' W’t ong should be careful is easier to
often messv. . values, inconsistent formats, &
Y analysis. spelling problems, and outliers. and explainable. analyze.
UaaquunNI=gLIKEL RN SHERIIEIE UrysiiolU Tdus doyamis douath msunludoyandsm Jayaniasyuuad
' Sae - s . : e = ' P a .
NDUDLIASIEK AR sduuuliaaanaav Mmsaznana YIVSaUAdULLA: S1As1:KIavI8TU
nazAmraund osuela

sduuuldednu

- Inspect . ( Clean ° Staonc{acrdlze v Check Again | l Analyze
= _q » + . —O0- mikiOu » v i~ lllq 3 .
l WERRERIY Q*. mAua:a 7 v 0 QS29dDUINASL L



Before you leave...
AaudUAULSYU...

Answer in your notebook: > /,

€ What is data preparation?

© Name two common data problems.

9 Why should we not change data without a reason?
G What does it mean to standardize data?

9 Why is clean data important before analysis?

Good analysis starts with clean data.

i Ms3lAs1:KNaIsUDINdayana:ola
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