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Al + BIG DATA
+ DATA SCIENCE
vutndoudlanthu

Andrew McAfee
Co-director of the MIT initiative on the Digital Economy

1
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*  ALfJun 54419 Machine / Computer 223y fl3sunung finssy #aan1s
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“DATA IS THE NEW OIL"

Clive Humby

World’s Data Pioneers, Co-founder of Dunnhumby

T @ @

15 iaveglugAnovyay Data %"dgﬂm%ﬂmﬂsadw “JauallA1AaUNNL
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va a o @

@ Tud A.A. 2006 Clive Robert Humby gjtisysyiidoulsasain “Data is the new oil”

v}
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Y =

BuwSvuiniloudunisufifenairnssunisudntidu Nlanuriinigagia
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"I/ Clive Humby Aalas?

Clive Humby fivszaunisaininnii 40 U Tusu Customer Data wastdugiunidn
Consumer Centric Insights wag Data Analytics Lﬁuwﬁ\ﬁut’gﬁa Bhau3Hn Dunnhumby
$2uffy Edwina Dunn fidgifiugsfiaszsulansudeyaiBedntunisufifinnsis
doyanisringsnssy uefinaiunisrin Consumer Data Science & Headquarter
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uh?omuua:uu:)moms@aug‘,lv”v'atflu DATA SCIENTIST NOTE @2

ms Train Model ua:nisuniutgolu
@ AANULENENINSEHI
1. n1s1iDataScience 1o Patterns waza$1 Models (“Train / Build Model”)
2. n1sin Models Awmuindaluideu wie “Deployment” (Uszunuminy

uraziduvedoyalriiain Model)

1 Train / Build Model

doyaluada Data Science Model

Age  Gender Income Class

25 Male 50K Yes
22 Male 20K No % ﬁ
50 Female 200K Yes
doya Train finsw Class i
e(‘
_36‘
Q\O
2. Deployment T

JolyatHu Model *

Age Gender Income Class i = YaE
30 Female BOK 7 é * 0 &
. A>WLUR:UU ©.9
dgoualHunlunsw Class

N1 Train Model (n1wuw) wazni1si Model TUTguu (nwanw)
LASABR : 91N Data Science for Business: What You Need to Know about Data Mining
and Data-Analytic Thinking tae Foster Provost tag Tom Fawcett

59
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Business Understanding : n1sritaudle “ssiia”

ol

aglsAadunssfiasiounis?

TasanisfiamlIsiduaInnisitANnugilagnan
28198n%4 N151i1 Data Mining g udiu tfulaain

nszvIunN1s CRISP-DM

nsriANudlassia

1. MruaingUseaaAn1essia

2. Yszifivdaiunisal

3. mMuuatdIHu1gn1sN1 Data Mining
4. nsapnuuulasanis

dunsnazgsioudnladsymiiasiily Geonvginiioursdaiau wsituanuibuadaua

Mswaguan “Deyrissiia” iu “Ueyri Data Science” 12ilANUAALNLASD

nmsmaNudlassiadununsevidynussueuinitasieiesia iolldeu
“Ueyrngsfia” 1Du “Ueynn Data Science (w3@ Data Mining)” Guenafiiies 1

JeyrnsSouinnin

flanssuiugiunsusrisiasenisinediulvaymurnanainaiiead

U

MruaInaYseasan1essiia @ werenudilaegeficiuainyuueeniy

5311971 “gnApi@an1sels” uaaniHum “Business Success Criteria”

Ysziliudn1un1sol : (1579d0UANUNSDUYDINSNYINS DAIHUAYDY
1A5IN1S Useiiumnuidedilazilusadsy wazdnnin Cost-Benefit Analysis
Wedsziiuanudual tneiddouifivussrinadsslosunlasuiassiuny

PautAsInNs
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uusmomsisgugiwollu Data Scientist

Math ua: Statistics

mu SQL ua: Python

Machine / Deep Learning

Business Cases

Anu:dumsdoais

msiseusadeauioy

mMsdaumunioiu

Technical (Hard) Skills

8a
nuonnu:oantUu 2 Us:znn Ao Technical (Hard) na: Soft Skills

Soft Skills

tduntugdnisidu Data Scientist Tuniivdorandl

Note @3 ua: @4

Note @5

Note @6 ua: @7

Note @8

Note @9

Note 10

Note 11

@ Part 2 13ou$1509 Math & Statistics Baifufiugiud1daiinlugidesdun soly

* Note 03 ALHRANERNS

*  Note 04 49 &
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PART 2 MATH & STATISTICS FOR DATA SCIENCE

segranisinsellidundoymiuginase wu Tun1sitasieridoya (Data

N
DY

Analysis) 1516/@9n15N51071 gnAfdiengtesnit 256 U ieduaglunganne i
NsPaUaUDdsD Campaign NEULNUINHS U gINglA? 1S a1H1sDLaeN (561

sfiunisuuy Intersect 1o (@nAfiongiiosndn 25 I n anmAfieglungainne)

N
-’

Tun1eu§Is n1signiui SQL tuns Query Youa (Snwasiduaiu Note 05) Asiog

¥anugisevisn 1wu Intersect, Union, Subtraction “as tivensedayaianis

D¢

fisioan1sangudela Ingn1sidouluedayasshing 2 mnsy

wsaruatoldu (LINEAR ALGEBRA) ua:nisuniuts
uNUYKITUBI0050

la “NyationBadu” #5o “Linear Algebra”

-

Fulimnud1AtYsio Machine Learning

Machine Learning

=
(=]
=
]
3
o

Marc Deisenroth

DeepMind Chair of Machine
Learning and Artificial Intelligence Vector Calculus
Linear Algebra

University College London

Mathematical Foundations Li‘ju‘s’mg’luuagimwﬁ’ﬂwaﬁ Machine Learning
LASAMANIN : 91NHUGA® Mathematics for Machine Learning
Tme Marc Peter Deisenroth, A. Aldo Faisal wag Cheng Soon Ong

https://deisenroth.cc
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Wuguntiamaasarsu DATA SCIENCE NOTE 03
@ 19819 Python Source Code : Linear Regression

# 153908 Numpy, Pandas, Matplotlib ua: Scikit-Learn libraries
import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

from sklearn.model selection import train test split
from sklearn.linear model import LinearRegression

from sklearn.metrics import mean squared error, r2 score

# Load Uaya House Price Us:naulUdaewun (0s.2.) La:s1a1 x 1,000 (un)

df = pd.read csv(‘house price.csv’)

# IAUATWUR (input feature) T5{u X ua: s1m (target) 3lu y
X = df.Area

y = df.Price

# USusUuuUlRLIHUN:auniou Train Model

X = X.values.reshape (-1,1)

y = y.values.reshape(-1,1)

# rnsuaavwadoya tWarhAUluldavdu

plt.scatter (X, y, s = 40, color='"green’, marker=’'D’, alpha=.3,
label = ‘Data’)

plt.xlabel (‘Area (Sg.wa.)’)

plt.ylabel (‘Price x 1,000")

plt.title (‘Area (Sg.wa) and Price x 1,000 Baht’)

plt.show ()

# rnsudavdoyalfiagiu Format AtKUI:aw
X

np.array (X) .reshape(-1,1)

y np.array(y) .reshape (-1,1)

o1



mu SQL & PYTHON &1Rsu DATA SCIENCE NOTE @5

O BigQuery: Enterprise DataWar X @ Query results - BigQuery - My X + ~

& console.cloud.google. i ?projec boulder-368706&ws=!1m10!1m4!4m3!1sbigquery-public-data!2slondon_bicycles! cle.

Free trial status: $11,344.95 credit and 91 days remaining - with a full account, you'll get unlimited access to all of Google Cloud Platform.

Explorer +ADDDATA 1< g eycle hire » X @ *Unsaved query2 + X 0 @ I

[ SAVE =  +LSHARE ~  (DSCHEDULE ~ %X MORE ~ © Query completed.

[ Q Type to search @ ] m =
1 SELECT * FROM bigquery-public-data.london_bicyeles.cycle hire’ LIMIT 1000

Viewing starred resources. Show all

b durable-boulder-368706 3
~ bigquery-public-data * i Press Alt+F1 for Accessibility Optiong
~ [ london_bicycles * i
Query results & SAVE RESULTS ~ (| EXPLORE DATA ~ ol
B cycle_hire * 3
H cycle_stations * 3 JOB INFORMATION RESULTS JSON EXECUTION DETAILS EXECUTION GRAPH
Row  remtalid  duraion bikeid , end_date , end_station_id , end_station_name L, start.
1 58031552 1440 12192 2016-09-0519:35:00 UTC null - Northdown Street, King's Cross 2016
2 58025746 360 9955 2016-09-0517:49:00 UTC null - $now Hill, Farringdon 2016
3 58005969 1200 6632 20160904 223100 UTC null - Belvedere Road, South Bank 2016
4 58052539 2340 180 2016-08-06 13:53:00 UTC null Parsonls Green, Parson's Green 2016
5 57991939 420 2116 20160904 15:03:00 UTC null - Philpat Street, Whitechapel 2016
6 57941117 1020 13779 2016:09-0217:29:00 UTC null Ampton Street , Clerkenwell 2016
7 57978662 1440 10822 2016-09-04 02:46:00 UTC null Hibbert Street, Battersea 2016

Results per page: 50 v 1-500f1000 K < >

PERSONAL HISTORY PROJECT HISTORY CIREFRESH A

Tu London Bicycle Hires 22l 2 m1514 wamdn1s Query nn Columns
27121 1,000 Rows ¥2d61514 “cycle_hire”

a

@ w3ensalgeuidiugiu SOL uad @1aneaveny Dataset AdAududou

UINTU

@ uwuInN1eNIsiseus SOL weoa Data Scientist 191513 1NAUIW SQL Commands,
n15111 Grouping Lias Aggregations, N1s Join tag Indexing, N1s10eu Sub-Queries,

mﬂmmzﬁﬁaga, N15Leu Window Functions

wugiu SQL Commands Joins ua: Indexing ms3iAsi:Hdoya

Grouping ua: Aggregations Sub-Queries Window Functions
u,u’m’mmsf%'yuf SOL

153



MACHINE LEARNING ms@auguaomﬁao NOTE 06

Al uuooontdu 3 s:QuauALAIUIS

A% Fr

Narrow Al General Al Super Al
Al AgdgoulawIAU Al haushisaug | Al fiaana
og100Us:ansnw o nlawurdoludtulaudu NJWyUgHAELM

q—\ Artificial Narrow Artificial General Artificial Super
A I Intelligence (ANI) Intelligence (AGI) Intelligence (ASI)
i Al Stages Execute specific focused Perform broad tasks, Demonstrate
\J./ tasks, without ability to reason, and improve

self-expand functionality capabilities comparable
to humans

“The theory and
development of computer
systems able to perform - o e
tasks that normally require Hoig Today About 20407 ‘Soon after AGI
human intelligence, such as
visual perception, speech

_recognition, Outperform humans Compete with humans Sivetoarharans
decision-making, and in specific repelitive across all endeavors, halrinn to aekiave suci;alal
translation between Implications functions, such as driving, such as earning university i }
5 e ¢ i abjectives or threatening
[anguages medical diagnosis and degrees and convincing e e
financial advice humans that itis human

oED Jobs enhanced Jobs at risk Humanity at risk

3 Stages uov Al

@Applied AI vs Narrow AI

Applied Al wungfia Al ﬁﬁmwummaﬂuwaﬂwﬁﬁﬂﬁﬁw%aﬁﬂjmgﬁsﬂ hag
ﬁwmmawmsmﬂ?uiﬂmzqﬂm’l‘gmua%\i WU N1sTuSmiulf (Autonomous
Driving), N1saa3ntunin (Face Recognition), ms%ﬂ;amsﬁu (Stock Trading) “a¢

weidngndnaglunguisiediu Narrow Al iloyannidunisrinanisauimity

179



2006

Clive Humby Wsournodousun

Dunnhumby

2016

Andrew Ng, Global Leader in Al

Tul A.A. 2006 Clive Robert Humby wilslugiynidn Data Analytics gifsya)f

U

o

1aoulaumaliin “Data is the new oil” ?Taaﬂam%wmﬁauﬁwﬁu guiim weon
Tduyssuninlyigaselula ﬁﬁﬁwﬁwﬁuﬁum&Jmﬂazmumaﬂﬁ'uﬁauﬂagﬂ
Wuwdnsurieinge wu i1 unitu Jinsial vas Joyanmiaunu slovindeya
fUlUEIUNSsUIUNISIANISYDUA wazn1sItAs1EHTuAuA Uy ATaYAsI1ae

uAunudayadiAyidaaniiaiusailuidussloviilaasa

tud A.A. 2016 Andrew Ng tjine1u Al szaulan leina1adudn “Alis the new
Electricity” Tufifi Andrew 1wW8sy Al wifloumundeerulni L ELERMIGHE!
laiwe slovd ALduntdlunisuszauaiialififausslusiiagrouiad sy
Tafundvulninfisiaunsatdssalnsdne poufiaines H309UNs 0199
fsrwiwanuazantunsaniudiniuieg vindesraunisuuudies Anails
Tumousiuin Big Data + Data Analytics = Value wuil Al fidsuiafioundoviie

Tun1s1in Analytics iiods1aa A TULDY
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MACHINE LEARNING msi3susuaotndoo NOTE @6

Data
Science

Machine

Learning
Data Classical
Mining Programming

Algorithms

Venn Diagram d5uauAlUsznauyad ML

https://vas3k.com/blog/machine_learning/

Us:innuoo Classical Machine Learning

@ Machine Learning uuusiéu (Classic) 1uignisfifisingiumnainadinaand
wazdifl WU NMSAUHIFULUDINNEY NMSAIUIuSEzn1slsziiuAuing
Y949aY0la NMsAUIUfAAN1ENNDS filegrenstidnsinisihlyidysslovid
WU szuUMsIadugsnssufifiaunfives Bank HioszuunuzinIMeUnSYDY
Netflix

DU

ssfianaluladvuatneyfontd Neural Network setmnwain nstiiuminy
wiugiee 1% snanunedeselafiutu 1,000 10 wsoravzdulasenish
ogifuludmiussisvuadn aufiFeaarinaeifunieidna 1 U W
Fano3fiu Recommendation 1ieldluiulusiSaauiiiss (E-commerce) nouas
Wudggnsy 99% w1ann Search Engine nanfidoluFelsuselowd wseel (%

drutnyluladaminivlysinan
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“Machine intelligence is the last invention
that humanity will ever need to make.”

Nick Bostrom

Philosophy of Artificial Intelligence
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insuth

o

DU

Note fiuanlanmafivszinnved Machine Learning (ML) wagzsinogng Algorithms
AlesumNutyy

° @

%D Note flaswafia Machine Learning Algorithms tunduvov Neural Networks

fldun31 Deep Learning (DL)

Ingazancitege Algorithms Augiufiaisg srufivnisyssiliudszdnsninvoy

Tusaa (Model Evaluation) frunzaviinlulgeruria ML was DL Models

Meudaaznaiie ChatGPT Gugnimuiuuiugiuvey Deep Learning 1 u Natural

Langauge Model fidnuisnas1eufduius wazdaunuilusyuuuyesdaniny

fouysdlaogradusssusis

Deep Learning (DL)

RNN
Autoencoder

@ ChatGPT

ANUFUNUSsEHINg AL, ML wag DL
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Convolutional Neural Networks (CNN)

@& CNNnl3Tludu Computer Vision 13U n1sAUHIINQUUSUNIW/AR LD N1S3UN
tumin nsaneleudlend nisas1e/UsuYganin n1sasia Effects iu nng uag

NSUSVUIAUNINYDININ
@ nniull CNN gnihantdfudeyaiidusyninuazinte wiinssnelu iPhone
YDILSN

@ Tunisraudusunw 3nduassiousv Features aanuwavsielotiotluly

Train 1u AoyuaziiAoraveauin

@ nsnvum Features soliootanaliifindoyin 1By dvauuddgWusywy

U

HsouIHuHavlEnay Nazdieyriinsiz NN azlufiuerlsiay

person 1.00

fog1vwaanwsyad Detectron Buriu Object Detection
vRsaviianweuiine Meta (Facebook)

LASARMANIW : https://ai.facebook.com/tools/detectron/
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Data |

Fold1 Fold2 Fold3 Fold4 Fold5

o1 Foat [Fodz [Fada Fada. Fods
ote Foit Faga Fodd Fods Fads,
Finding Parameters
sots Fot [Faa2 Foad [Foad Fads,
sois Fodt Fodz Fda Fods rods

_ Final Evaluation

K-Fold Cross Validation

@ winfideyadnuiuies aru1snldiSnisuuy K-Fold Cross Validation 16

TunIWwaaInN1sLuaLdu 5 Folds

y N
1 . 1 X
© Data MAE=EE|Y1—Y1| MSE=EZ(Yi—)7i)2
o % i=1 i=1
= Regression Line ,
<> Residuals MAE: Mean Absolute Error MSE: Mean Squared Error
E: "
1 ) 20—
RMSE = | |< 3" (3, = 99’ RP=1-2L
G-
= RMSE: Root Mean Squared Error R2 Score =l
X
y : Predicted value of y
y : Average value of y

Metrics d#5UUsstdiuwa Regression Model
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Actual Value

DEEP LEARNING misiSgusiodan NOTE @7

@ TunsysziliuyseadnsSninvog Model aginfidoyua Test (Unseen Data)
@ f9g1d Metrics B TuNsTaUseansniwvod Regression Model

* MAE (Mean Absolute Error) muisulalagtinwasiuyoami Absolute (Error)
Wagumeuserinaanniuig (Predicted Value) wazmNiaduasy (Actual

Value) waarnsee N iiverasudumiiage

* MSE (Mean Square Error) munulalngriwasiuveasn Square (Error)
WagufguserIngmINnue (Predicted Value) wazmNtinduas (Actual

Value) uaitinseae N el asuiduaagg

* RMSE (Root Mean Square Error) Usu15931n[1 MSE Tagld Square Root

' o
vaa o

WartHnUamnurunelasnsgedu 1y Metrics Aoty

* R2Score 1judnily Metric s uldlunisysziiindszdndnw Regression

=

Model fiANg52H3149 0 (Legfian) S 1 (ﬁﬁqm)

)

Receiver Operating
E Characteristic

TP
TE

=T

Predicted Value

TP + TN
<

True Positive Rate

) TP iti i BE

2 TP EN Predision = False Positive Rate = FP+IN

k7 " . TP + FP

& True Positive False Negative

- Type I error Type Il error
Recall = You're not

TP + FN : P

g A

2 FP N

§ False Positive | True Negative Fl=2x Precision X Recall
Precision + Recall

Metrics a1#suUsziliuea Classification Model
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Generative AlChatbot : ChatGPT

@ Tufieg1g MuWgeamUn Prompts 31 “How to become a data scientist” A fag

5 3

HIAEaULNTHLISY dasUdauaunliimensififeuiSuauiagaa tnafiislisias

H1YoUALDY Qauhmm%ﬂﬂmaa\ﬁ%mmﬁﬁ https://chat.openai.com/chat

How to become a data scientist

Becoming a data scientist typically requires a combination of education, experience, and 7 ./
skills in various fields such as statistics, mathematics, computer science, and domain

knowledge. Here are some steps that can help you become a data scientist:

1. Education: A bachelor's or master's degree in a related field like computer science,
statistics, mathematics, engineering, economics, or physics is usually required. You
may also pursue a data science-specific degree or certification program.

2. Gain experience with programming languages: Data scientists must be proficient in
programming languages such as Python, R, SQL, and others. Learning to use these
languages will help you to manipulate and analyze data.

3. Acquire statistical knowledge: You should have a strong understanding of statistics and
probability theory to be a good data scientist.

4. Develop domain knowledge: You should have domain knowledge in the industry that
you are applying data science to. It will help you better understand the data that you
work with.

5. Learn data visualization tools: Data visualization tools such as Tableau and PowerB| are
necessary for communicating your findings to others.

6. Build a portfolio: Create a portfolio of projects that you have worked on. Showcasing
your data science skills can help you stand out in the job market.

7. Network: Attend meetups, conferences, and connect with other data scientists. This
can help you learn from others and stay up-to-date with the latest developments in the
field.

8. Apply for internships: Internships are a great way to gain hands-on experience in the
field and make valuable connections.

9. Apply for jobs: Apply for data scientist positions or related roles such as data analyst or

machine learning engineer.

Overall, becoming a data scientist requires dedication and a willingness to continually
learn and adapt to new technologies and methods.

£290819N15L841U ChatGPT waswaanstlialddomanuin
“How to become a data scientist” (%Lfluﬂfn%‘nmmaméf??agavlﬁash\‘ivl,s)
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&
<
&
58

<
¢¢¢

Monetary

RFM Analysis Model - RFM Summary Report!

RFM Analysis Model - RFM Summary Report!

o

> %

Loyal Customers Champion
1 \: Need

3 N Need
0,‘ Attention 1?

Potential Loyalists

Hibernating

'.,Q Promising
<4

Recency Score

RFM Analysis 13Tun1sudeanAtiioastauauisy (Campaign)
#s95nB1314an A1 (Retention)

LASHAMNIW : https://www.annexcloud.com/blog/revolutionising-segmentation-

individualisation-using-rfm-to-step-further/

@ ww3oullaNldutungugnAionausanguunifidnuiuuin silusndusied

ﬁwmsmawmﬁ’amqnnejuLﬂwmaIﬁlﬁaﬂﬁwmsmamﬁumjugﬂﬁmmmmmmzam
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L TORWO 1asSsu WnWu dauaviu

S 8
Py

— o’;)”}
N Op
M Pitch Deck as2oMsdoAn ddousounuRwo

ILUINNNI5UILEUD Data Science Project

a

o duf 1 v iagily uazidrungvoatiila
*  Mavdauslas snuridezls nludagnsiu
* Sgymmmﬁ'rgﬂmﬁaamsdmau
* auednrnianeie Hnelvlaiiinta
@ Sufi 2 v Pitch Deck (Presentation) fundaule
*  mhdlagfideudne ffGesiidaiau
* 1¥gUnmuazna iiethiauedoyaldednidumy
* Wemnuvudladidiesfian (eunit 15 A1)

o

Juf 3 1n5uu Uneu wazusudgenistinausiiagu

N
D6

* n3uudasUsAS1e AHSudaiagna
* o dautinaua ey / WiausS LU LazYe A FBY [ ANUARLTU

* unledetianwain Ysudsadlas ividaiauiasnszdy
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an

@ n1slugendwn Data Scientist enafilananuidunia tuidazuanasiioganila
y®@y Data Scientist Roadmap #5aldunienisiseusiverinnglanutieedn Data

Scientist

\SYUSWUZIU SOL wag Python
I Fundamental Level

WUFIUATLAAENSLaza N6

1S3 SOL waz Python Tussdunadiasga

N15111 Data Visualization

Intermediate Level

*
*
* 158u5 Machine Learning Algorithms
* n1s71 Data Manipulation

*

\3u3 Model Deployment

* L%Sui Deep Learn'ng A[gOI’Itth Advanced Level

*  n1571 Projects tlagz Use Cases 61149
(Data Science Portfolio) Data Science Projects

NSRS OUAITUNHDIGTU
First Step in Career World

ANIsngo18w Data Scientist
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. 9" 18 BEST

- DATA SCIENCE
YWh~Ng PODCASTS

?8\ ? E?.Tz?m i ..
S - e =

Te=

Data Data Science Data Science SuperData
Skeptic Ethics at Home Science

Data Science Women in Linear Data Data Science Cyentia
Imposters Data Science Digressions Futurology in Production Podcast

\ )i m : Q twiml

Talk Python O'Reilly Radar The Al DATAHACK Half Stack This Week in
To Me - The O'Reilly Data Podcast RADIO Data Science  Machine Learning
Show Podcast & Al (TWIML & Al)

@ Copyrights Reserved. hitps:/'datasciencedojo.com

LASAMANIW : https://datasciencedojo.com/blog/best-data-science-podcasts/




