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Statistics VS. Data Science
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Statistics vs. Machine Learning
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Statistics VS. Data Science
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Statistics VS. Data science

® 31117119NUNNN51AYALAADANAINAAELAFINWNIN NAADIANANTTLdRIUNANSG
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Statistics VS. Data science

Data science : Basic concept

InunAnansinya (lwaninandnanizn .
(multidisciplinary field) AfintifinuzInnng
LTanTUSWASN (programming) ANU1ANS
ABNHILADS (computer science) ﬂ’]il‘%i_mi
UDALAZDY (machine learning) LLazN154579
danasfiy (creating algorithms)

wAINEIANAnsTIayalinisiiasnzinn9aaa
(statistical analysis) AIWARIAWLALAL
A0 FINANATWD

Statistics : Basic concept

(Y]
2 ol

a8hnnang (unandrnndatidngn

NINABABAANAASIULAzADH LasTinEeN1g
BauTUsunsNEIMEUNISAATIEHLAT HILAWD
ADYA

AnadRlNlatIAnann1saaniioeas danasiia
"3an153uniunaATatnsaudiuadiy
AnInunmnansaaxiionas



Data sclence VS. statistician

* Andnunnnsiaya nazdaedifindenigan Programming
41119111 W (multidisciplinary skil) S93f%
FeMINARAMI1ANSUAzATH ANLINITAANHIADS
WAzAINININAIRGINA Statistician Data

Engineer
DATA
SCIENTIST

Math+

Statistics Business
Analyst

Machine learning and data science in the

context of business analytics



Statistics VS. Data science

Data science : Process Statistics : Process

*  Anannnsiaya IwATUIBANGUDINNTAAA *  Affmnang wnszuiwnnsiGuniiayal
AMNGAINNTaYATHANANANESLULLL (various a@unguiANBIaLin (probability) LAz
forms) NN5ARNTBLINADR (statistical inference)

[ (Y
T Lwnan

°  A5:UIUNIFUDY DS LALIIBIALNITIIUFIN
(collection) YINAINNAzAA (cleaning) LLAazAR *  ASTUIWNINADA BB NSLALSILSINTDNA
5eL1E (organization) WAANATY NN93AN51aYalazNNTEILARDTDYA AT
(visualization) WAzALASIH (analysis) 1Dya Apszhliaya Lazn1sulanananaiaya

AMWINAUNN (large amounts of data)



Data collection

Statistics VS. Data science
¥ae (statistics) @@

B anermansildlumafiusausay
doya mainnrsdeyauasnmaninsue
Foyalvoglusunanhluldusslowild
m3ansideya.aznisula
amInedeyn

Data manipulation &

presentation

Data analysis

Figure 1 Statistical process



NTSUINAITNI%AI% Data Science

AoAmuithaulo

A UIBATITYNNIBALRNABALATELIBATNA
Fnunmnandiall usnauanaefidndafa “DATA

SCIENTIST” At inyauunatneg neiayatid duAuna-vainudoya
7A594519 (STRUCTURED DATA) uasiiayatilad
TA594519 (UNSTRUCTURED DATA) LtHanngiluu
ANENTINE A9y Tauliiasaeiia danastin w3a
LULANADININABAANAAT LazialETinuenn5Tan
TUsuAsNTIBAISTINNIBINAE

AS10IUUDIao0

Q doanswaaws



Statistics VvS. Data science

Exploratory
l [ » Data Analysis
DEL N cLiliEs Clean Data
Collection processing

4 I

» Confirmatory
l l Data Analysis
A 4

v

f N
) Visualization / Scientific
Derived Data PN sy
Communication ¢ Findings
J
Decision
Making

Source : Ma, X. et. al (2017). Using visual exploratory data analysis to facilitate collaboration and hypothesis generation in
cross-disciplinary research. ISPRS International Journal of Geo-Information, 6(11), 368.

Figure 2 Key steps in a data science process

— 10



Statistics VS. Data science

Data science

BAINENAAnSIayaiati Inseiliau uan
uazilpsnztiiayaTaaditinnanalwanaly
HnIlawIz I anaLAIANN

AL wliNA15a5195:uufirinAnsilAsne i
Inyauazlwadwaniilwils:Tut
wnInanAtdnsiayaniianineduiayauia
Mal WWANTARINAINWIBNNIANE FI0A9NNT

wnAa e layafiAuniavannadeiana
Anganing

Statistics

wnannsiusIniaya dan151aya N9
AAsh Uazulanananaliayaliali
AfRAULAzIDYALTIANTIAINN50THNNS6nANTA
10

nnadatIfLuUNINAdaAansIWaas N
AMNENWHETEHINNGIUUTANN Uazdioulsh
4127 UAzNNBIUANNINU BT URRLLS

wnadarinendutitriaiuananeiniaz e
InyafNuananain Taafn19219unBLAaELAL

gu52NlIayanalsunl (NN1541599 NS

NAand) waznNhunl
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v ' o
Vo8 v%0iRy (Big data)

3V of Big Data explained

Volume Q

V=N
Huge data size, ~/ ‘ /
terabytes — petabytes el

Velocity Ve
High speed of data V. 5V
flow, data change and |
data processing

Variety 3 /
Various data sources v

(social, mobile, M2M,
structured and unstructured data)

Data
Velocity
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Statistics VS. Data science

Data science Statistics

° HndInannsiayayanLaziiANNdAy IR * HnadalidnnisnendinAfdnsiaseoLuy
fwAN5EURS109LATAY (Machine Learning) nneadniiadiasnsiiayauasfedansaning
UAzAINEINNSAANWILAAS (computer science) nNWaN1sIasfililat#inagy
NINNIBNADG S A ” an o o x o

InannIsiayallazadn Nillnanagiudin @a

° AnInannsiayalidangantnn1gasIaLas N5 inasUEnnnsiadnla ANALANGIS

nn521szuuliaya senineanuiargfiiruieanciida 53nns

dannsiuiayatialilaiaagy
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Statistics VS. Data science

Data science : Skill sets Statistics : Skill sets

* aIN1TANNIAHIARNTEIARTILALNTRY LT% R, SAL, * finusnvadinnansiivasiniindmiuinadi
Python, C++, or Java. * duilufinegnuiTusunsunaaiogas 11% Python,

* Anatiuiun1gIlAsItiNNeadfuasadinanans R, SQI

® ANSLANNAIUAIWLAZNTSLTHWS LI WLWAWILANDTD
ABWLEAINSLUNNSANANTA HNADANDAITWARIDT U
ApAURALYAW (NATTHTaT7) 1117310

* finuzlnn11BAudanashin Taan1siFan
AMAANANT N15IEER5UANATDY Lasilganlg:ing

* finuen153LATILHAULTUNGY (strong analytical skills) o N2 A5 (Communication skille ) nzasETa

* ininunisiayarineniiindrnniteracfiafis Waauafnsnianadefianuwy ufanafaerinen
BAAsIzH TUsunsNLADS IRdnsliayalaziguaszuu $oafudnnintufinanin 5 wananniinadi
favdnunsarinenLazdadnsdudnnintuiinandng 1@ Fuflnfinerinensndugidaoriginaninding
atefilszAndnnu finensanduntiianinuailaniuaznndoulst

* findennsunilgnn Wiuunsuazunilgrinianaiia HERLY
LAz Sanasfia) ®* iN4£N1930N19 (Organization skills)

* fintzA15UALQYHN (problem-solving skill)

— 14



statistics vs. Machine Learning

NELEARL'



statistics vs. Machine Learning

® ANDNNANAYAD NISIFTUBFADILATDY (Machine Learning) UNAFIULAINAINN
UANANNNWANNANG (Statistics) H3ald a1als

* ML LazddfnaviinatTanTaenwAaBINNInLazINalnnalan15iI9 B
AANUAAIAY LAANTIANARAD TngUs:den A15uNTLLENw AYSUSEanaTY
Laz1DAI55: 3969 «



statistics vs. Machine Learning

® Machine Learning Lazad6 a19aLINBNNaLaaI0% A “A15IFa%gINN
ADNQ” (Learning from data) Taaf Machine Learning 2:11tnAdANI
406 (Statistics) T1WN153519AMNANTATAADNWIADSLIARNG “IFans”
NNADYATALUSIAINNNITATINTUTUNTNTIRLAAY (without being

explicitly programmed)

—— 17



statistics vs. Machine Learning

Ussian

S IEP N

HANNIS5

Machine Learning

P g all L all . o
andsvinanWalinnsuannsaindaarinwa
NNIAYANAINLABENFIAR (Best possible
accuracy) TRHINNNTITAIANNRFABLALINL

AMNFNUBTTNINNGIUTA -

flaniaygainwinanniinly uanligaands
ABNWILARS S NaNALAz HIF UL LLIDIIDYA
wilitiwannsalinyatuasenalyl Taalaanta

A998 UNHAMNENUBEANN 9 TzHINNGILLS

Statistics
AFN1sHF G LUNIvAERLAwaNnSal HFaTlHAN
finunuanfuliaya TegnaanluuNILWRaRNIBNTD

a U 4 ' [Y3 (A [ al
afuraAINNANURTTe IS urAN Tnaash
AMALABnaalaB Al s awENAaTidnuavsiiLLL
N19AHH
inadfanduiaintafifiane 4 racliayanaidnng
inuiiaya auaaliinnvadfuaviaya n1sngzan6n

1DINANEIDENN-a+ LWATHRANNLINTAAMNENWUE
2B9AILUTINNGILLL



statistics vs. Machine Learning

(¥
Ussian Machine Learning Statistics
sUuuunNNg Anrsufudatuudnansaniayaitinanina AnuriayauazAInndunngszninecioulsinaiie Lia
PHRREE RaaALIan LwAsEANTaavTLiNImEN afunagUuuuaadningaviayalntieniiinnsia
% [ 2 a l d,v a 26
(Forward looking) U5 T lunsIERATaEUNLAIN AN TS

(Rearward looking)

ANNADINISATYS | AavlTdayadnwInNiAtuAnsAnED LHathla | dannsarinn1sanannlazwannsallaaawineG Tty

12YA uuuAnaaengInsariIBiazinnfswannsal | Iayanlawaadiaiaglannn 1Ha93nnign195n19aaa

106 (audazNA2UAIRIRLINASU) LWSIe afudnua:Inyauazn1suanuavInelinyatiiv

A151T ML NunTuanazstinnng Overfitting 1N TIARIBANFILATIH LULA12RINNA0R

) . % a a o & Y . Aa, 'Y
inya9IwIBhaaAN29:] Outliers Antiin filiaslauFaundn ML twnsdnliliayaanwinann

dad2uNu1n deNatHAINNUNBENUD

LULIA79D9a0aY



statistics vs. Machine Learning

Usziaw

AnsUszanatl

Machine Learning

LHANdnSugsna nsaandnnssuninng
JaiuiiayasanwInaInaua 1w suIA15Ha
& a & 2 ol & w
Iayaniaulaanngunsaifiinuiayalng

AOTHAGR

Statistics

LHANEENTURRILINTWNATWIY LT% §504
ANANNTTA ANSLINHAS AN5ANET TaafinnsLAu
57u52 YA lsuAN (Iayan1AdnIarZaiayalnn

NN9NAADN) Lazliayanfund



Classical statistics

[

Psychology

/

Sociology ]

fv N
/( Pedagogy |

Political science |

[
( Biology ]

" (Pharmacology/drug trials "

Brain imaging

[

Medicine

input *

nature

assumed model

> output

Statistical learning

" Weather forecasting ) \\\

( Algorithmic trading

( Speech translation

Genetics > ( Astronoy

( Fraud detection

( SPAM filtering

. Self-driving cars )L',, Y

nature

input wp 272

s output

\-b derive model -/
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PLO10
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RBNNFLIYHFUDIRENGNS (Program Learning Outcomes : PLOS)
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BEAUTY
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Realistic |

I

Conventional

Q2YIIUUNQADU Enterprising Afﬁﬁc

vollang code G @‘
(RIASEC) " = Y

Social
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https://forms.gle/X8SYJRgWwYg9uGC66

Realistic (Doers)

People who have athletic ability, prefer to work with objects, machines, tools,

Are you?

practical
straightforward/frank
mechanically inclined
stable concrete reserved
self-controlled
independent

ambitious

systematic

Air Traffic Controller (SER)
Archaeologist (IRE)

Athletic Trainer (SRE)
Cartographer (IRE)
Commercial Airline Pilot (RIE)
Commercial Drafter (IRE)
Corrections Officer (SER)

Can you?

fix electrical things

solve electrical problems
pitch a tent

play a sport

read a blueprint

plant a garden

operate tools and machine

plants or animals, or to be outdoors.

Like to?

tinker with machines/vehicles
work outdoors

be physically active

use your hands build things
tend/train animals

work on electronic equipment

career Possibilities (Holland Code):

Dental Technician (REI)

Farm Manager (ESR)

Fish and Game Warden (RES)
Floral Designer (RAE)
Forester (RIS)

Geodetic Surveyor (IRE)
Industrial Arts Teacher (IER)

Laboratory Technician (RIE)
Landscape Architect (AIR)
Mechanical Engineer (RIS)
Optician (REI)

Petroleum Geologist (RIE)
Police Officer (SER)
Practical Nurse (SER)

Property Manager (ESR)
Recreation Manager (SER)
Service Manager (ERS)
Software Technician (RCI)
Ultrasound Technologist (RSI)
Vocational Rehabilitation
Consultant (ESR)

— 31



Investigative (Thinkers)

People who like to observe, learn, investigate, analyze, evaluate, or solve problems.

Are you?

inquisitive intellectually
analytical self-confident
scientific Independent
observant/precise logical
scholarly complex
cautious Curious

Actuary (ISE)
Agronomist (IRS)
Anesthesiologist (IRS)
Anthropologist (IRE)
Archaeologist (IRE)
Biochemist (IRS)
Biologist (ISR)

Can you?

do complex calculations
use a microscope or computer
interpret formulas

think abstractly
solve math problems
understand scientific theories

Like to?

explore a variety of ideas
work independently

deal with abstractions

do research
be challenged

career Possibilities (Holland Code):

Chemical Engineer (IRE)
Chemist (IRE)

Computer Systems Analyst (IER)

Dentist (ISR)
Ecologist (IRE)
Economist (IAS)

Electrical Engineer (IRE)

Geologist (IRE)
Horticulturist (IRS)
Mathematician (IER)
Medical Technologist (ISA)
Meteorologist (IRS)

Nurse Practitioner (ISA)
Pharmacist (IES)

perform lab experiments

Physician, General Practice (ISE)

Psychologist (IES)
Research Analyst (IRC)
Statistician (IRE)
Surgeon (IRA)
Technical Writer (IRS)

Veterinarian (IRS

— 32



Artistic (Creators)

People who have artistic, innovating, or intuitional abilities and like to work in

unstructured situations using their imagination and creativity.

Are you? Can you? Like to?

creative original sketch, draw, paint attend concerts, theatre, art exhibits

imaginative introspective play a musical instrument read fiction, plays, and poetry

innovative impulsive write stories, poetry, music work on crafts

unconventional sensitive sing, act, dance take photography

emotional courageous desTgn fashions or interiors express yourself creatively

independent complicated deal with ambiguous ideas

Expressive idealistic

nonconforming
Career Possibilities (Holland Code):

Actor (AES) Copy Writer (ASI) Interior Designer (AES) Medical Illustrator (AIE)
Advertising Art Director (AES) Dance Instructor (AER) Intelligence Research Specialist (AEI) ~Museum Curator (AES)
Advertising Manager (ASE) Drama Coach (ASE) Journalist/Reporter (ASE) Music Teacher (ASI)
Architect (AIR) English Teacher (ASE) Landscape Architect (AIR) Photographer (AES)

Art Teacher (ASE)
Artist (ASI)

Entertainer/Performer (AES) Librarian (SAI)
Fashion Illustrator (ASR)

Writer (ASI)
Graphic Designer (AES)

— 33



Social (Helpers)

People who like to work with people to enlighten, inform, help, train, or cure them, or are

Are you?

friendly cooperative
helpful generous
idealistic responsible
insightful forgiving
outgoing patient
understanding kind

City Manager (SEC)

Clinical Dietitian (SIE)
College/University Faculty (SEI)
Community Org. Director (SEA)
Consumer Affairs Director (SER)
Counselor/Therapist (SAE)
Historian (SEI)

skilled with words.

Can you? Like to?

teach/train others work in groups

express yourself clearly help people with problems
lead a group discussion do volunteer work
mediate disputes work with young people
plan and supervise an activity serve others

cooperate well with others

career Possibilities (Holland Code):s

Hospital Administrator (SER) Park Naturalist (SEI)

Psychologist (SEI) Physical Therapist (SIE)

Insurance Claims Examiner (SIE) Police Officer (SER)

Librarian (SAI) Probation and Parole Officer (SEC)
Medical Assistant (SCR) Real Estate Appraiser (SCE)
Minister/Priest/Rabbi (SAI) Recreation Director (SER)
Paralegal (SCE) Registered Nurse (SIA)

Teacher (SAE)

Social Worker (SEA)
Speech Pathologist (SAI)
Vocational-Rehab. Counselor
(SEC)

Volunteer Services Director

(SEC) 34



Enterprising (Persuaders)

People who like to work with people, influencing, persuading, leading or managing for
organizational goals or economic gain.

Are you? Can you? Like to? e
self-confident ambitious initiate projects make decisions [y
assertive agreeable convince people to do things your way be elected to o
persuasive talkative sell things start your own | = ’
energetic extroverted give talks or speeches campaign politic b 4
adventurous spontaneous organize activities meet important
popular optimistic lead a group have power or s & ‘ }
persuade others
\ G -t S AA
Career Possibilities (Holland Code)s
Advertising Executive (ESA) Credit Analyst (EAS) Insurance Manager (ESC) Public Relations Rep (EAS)
Advertising Sales Rep (ESR) Customer Service Manager (ESA)  Interpreter (ESA) Retail Store Manager (ESR)
Banker/Financial Planner (ESR) Education & Training Manager (EIS) Lawyer/Attorney (ESA) Sales Manager (ESA)
Branch Manager (ESA) Emergency Medical Technician (ESI) Lobbyist (ESA) Sales Representative (ERS)
Business Manager (ESC) Entrepreneur (ESA) Office Manager (ESR) Social Service Director (ESA)
Buyer (ESA) Foreign Service Officer (ESA) Personnel Recruiter (ESR) Stockbroker (ESI)
Chamber of Commerce Exec (ESA) Funeral Director (ESR) Politician (ESA) Tax Accountant (ECS)
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Conventional (Organizers)

People who like to work with data, have clerical or numerical ability, carry out tasks in
detail, or follow through on others?® instructions.

Are you? can_you? Like to?

well-organized practical work well within a system follow clearly defined procedures
accurate thrifty do a lot of paper work in a short time use data processing equipment
numerically systematic keep accurate records work with numbers

inclined structured use a computer terminal type or take shorthand
methodical polite write effective business letters be responsible for details
conscientious ambitious collect or organize things
efficient obedient

conforming persistent

career Possibilities (Holland Code):s

Abstractor (CSI) Claims Adjuster (SEC) Elementary School Teacher (SEC) Medical Records Technician (CSE)
Accountant (CSE) Computer Operator (CSR) Financial Analyst (CSI) Museum Registrar (CSE)
Administrative Assistant (ESC) Congressional-District Aide (CES) [nsurance Manager (ESC) Paralegal (SCE)

Budget Analyst (CER) Cost Accountant (CES) Insurance Underwriter (CSE) Safety Inspector (RCS)

Business Manager (ESC) Court Reporter (CSE) Internal Auditor (ICR) Tax Accountant (ECS)

Business Programmer (CRI) Credit Manager (ESC) Kindergarten Teacher (ESC) Tax Consultant (CES)

Business Teacher (CSE) Customs Inspector (CEI) Travel Agent (ECS) 38

Catalog Librarian (CSE) Editorial Assistant (CSI)



thank you
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