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Abstract (English)

Recent technological development in the past decade has been the formidable
driver of social and economic transformations across global economies. This study begins
by providing a more comprehensive overview of potential impacts of this transformative
change on Thailand’s economy and its labour market. Technological revolution not only
alters the way domestic productions operate, but it also indirectly impacts how
international trade functions. The study then employs a machine learning analysis —
famously used by Frey and Osborne (2017) to estimate the probability of joblessness for
each detailed occupation in Thailand, and provide the predicted magnitude of jobs at risk.
We find that if there is no further restructuring of Thailand’s labour markets, a large share of

Thai workers will face the undesirable prospect of joblessness in a near future.
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Humsasuanmesy madumsasululuinueilifausslovd vieidurinusiazgnnaumils
Tnewaluladldesnaruirluounandulnd fagslinnsamuiuiausslondldiiooviog yuan
fedumsdnuuazrhenudilatumadsuulassniinisinyinanssmuainnisdsuuladis

(% (%
[

Judsddu nedidenivhmidetulaselidoyaiidulssleniluisosdna

5.2 Aansarumalulaguaznisiasundasnisanlandudunaanmalulad

dy ! dy QI av v IS 1 d‘ 1 = LY :’1 =
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Apszrn1siasundasnisanandudunaannmealulad
5.2.1 Aaun1sauwalulag

lanlarunsiUfsuwdasnssgslygnmanaluladinudivaenss L3uannsu] fgaanssy

J o P | ' - = a4 o S vy y X & | |
ATaN 1 MEududulugvateamssun 18 Walasesdnsletlagnasiauluasausn dounlus
Uangenissuil 19 aAnu]iRenamnssuasan 2 lnalalinsasianssualniild soudadinsadng
STUUNTHAALUUEIEWIU (Assembly Line) tiiavinlinseuaunisnisndnasnsavinlansiagdnuau
11N (Mass Production) 91nuulutisUatgenissudn 19 loiinufiRenamnssuasen 3 Aen1sly

a 6 va 1 a 1 Q’lj Y a 4:1' 1 dl' a
szUUMRNNMBsontulTRNTeTun1sNEn Tnealugredinindtauinisiseresvaunalulad

AoNNLROSULazALlUlagansauwea (Information Communication Technology %3 ICT)

nswasuiulunnass walulaglaiuanuazainauie waziiibinszuaunisnisuaniuly
Ieagnadiuszdnsanuntu eg1alsffnisasuulatdoniinansenuilmsauwasnauan wil
lnauszuuasegiaaslavsslosiannisimalulagundeiiuussdnsnm vilikandnulasiy
mMelulssinegadu wsugiadivlaiu wagseglaneilagsiuvesnululsewmagu winnuoe
' = v N | ] v = % a v ~
HANTENUADKIINUTgNWNUTAIEINALULEE ARENUIRTNIURIARBLABATOUIINATYNLENIN %10

ANTNUIUTTLI9199U Ty lAnssnuiivnselarsalisnglanianas
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lugadagtu uywddpamuiuanuiimiednasdlunisinidignisuifenamnssuasen 4

(%
= a 1

lngdTaunisvesnalulagilanulugaiiszddinansenudeusinulugnaivnssumingive e

o o

wandeslila nsAnvifauiniswazdnenmaeunaluladiludsdrfg wsigagsiliisiannse
AIANITEINANTENUNIZAATU LazeTeNnITiNefIsUlaeE1iuYndg Inssuidelazidonvalulad
TiaonAaneiuauideees Frey and Osborne (2017) 7ilA131 Computerisation (F98AMUALNET

[

nreinaluladfiieidestussuumeufinnesavanunuiinsssuld) s Computerisation 7idfiey
wazariinanszvuduegrannlugaamssud 21 1 {Adonoshannsasuunldoondu 3 ndu fe
() walulagyueuiiggnaImnssy (Industrial Robots), (i) inalulagUyy1UssAuyg (Artificial
Intelligence w38 Al), uaz (i) waluladnavalagsau (19 Big Data, loT) Tasluaruduaiaiu
weluladyiuoudidagaamnssy (Industrial Robots) lifiunumdrdylunisivdsuudasssuunis
wAmndauAlugansUiTRgramnssuadedl 3 udr daunisndufnuidosmetiygussAusldic
Antulutsnatlndidssiuganmsufirenamnssundsil 3 wuu egslsfatauinisvesiaes
avldidulntuegnetnnselanlugail dundansemstaveanalulaBidvalaesy (u Big
Data, loT) M3iszuuUTTInanaiUsE A ANty warmsimaluladmanianlduuuidenles
fu (daumaluladduiililéinanimingniriannulsisg Computerisation fiazsmoglunis

A1UBUBY Frey and Osborne (2017) wa7 tilgausn1ssuunasuteainalnlidnavuidunis

AsauAquivAluladNddynsinansenulugarnissui 21 1)

Wieliiunmsiumeanaluladiina s euiddeiiazvaisuainnisesuieniininguesiay
a o v | a 1 ‘:sil 9] 1 Y @ =
walulad sameanuaunsasarauwnatevesnalulagwiallugalagiu Ingasuiulinuis

ANNdA e Taulssrounaluladsineme i

1) waluladiusudianainnssy (Industrial Robots) - A13jueus (Robot) lagnldass

] 13

wsn Tul 1921 Inednilsuazasvnd Czech lnaninanuidibavesaulugatuiiognvueuiazi

Y 9
atpaeaukaglan deuviusuianamnssulagnudnvunnaseiieldlulsinugaamnssuves
General Motors (GM) Tul 1961 laelugaduvueudgnirunldvinaudssinnundslany (Die
Casting) ffuLwaugn (Spot Welding) saulafiniswmunueudanavnssulidanunsouinu wu

2 U

W lvianunguduuseneutuaIusingg (Industrial Manipulators) Fauguivzduinnuladninly
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a

dnwaizg191n (Routine) Mufigniusunsulidramtmintiu siwuinisvesiueudignamnssulugail
Iewasulaunszuiuntsnisndnbikuudaluli@ nisldiueudgaamnssuunsnateununasidu

nildluladeddglunmstuindiounisu]ifgramnssunsan 3

usuignamnssulugadeuniinuausauIny (Multipurpose Manipulating Industrial
Robots) lnganunsavinaukuuviainvae Imguszasd (Multipurpose) wazaunsagnileulusinsy
vyl (Reprogram) L lUiieudlunszuiun1siieula deyavin Intemational Federation of

Robotics sgyinnisuaauagldviusudussinniliinuegiaunnlugielifliniuun lnelul 2016

[

Wnagiinsldvueudussianiite 1.8

v

el (Auladu 12% 31nUneunt) waglul 2020 unawdl

(%

vusudUszianilegliddosndt 3 dueglle (adeuausznaulaain sUuami 2) Tud 2016 dmsudn
VuguAUssLanilaa 294,000 giln (AulaTu 16% 1nUneunin) uazniswinaziivlaedelusseiu
15% Taudial 2020 (adeyauszneulaain sunmi 3) uazdnlngudjueudmaiuiazgnlyly

ANAMNTIUTOBUA UargeamnssuBiannsedng (gleyauszneuldain sunmi 4)

gﬂmwﬁ 2 Estimated Worldwide Operational Stock of Industrial Robots

Estimated worldwide operational stock of
industrial robots 2015-2016 and forecast for 2017*-2020*

+14% on average peryear

05

2,500 2,6

+12%
2,000 +12% P
1,500 N

1,472
1,0 a -
5 i i
0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017* 2018* 2019* 2020*

“forecast Source: IFR World Robotics 2017

‘000 of units

8

o
o

Source: IFR World Robotics (2017)
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g‘tlmwﬁ 3 Estimated Annual Worldwide Supply of Industrial Robots

Estimated annual worldwide supply of industrial robots
2008-2016 and 2017*-2020*

600
+15% on average peryear

500
400 +18%
+16%
200
159 LA
100 13 121
cEEEEEEEERNEN

0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017* 2018* 2019* 2020*

‘000 of units
w
(=}
o

*forecast Source: FR Worki Robotics 2017

Source: IFR World Robotics (2017)

g‘dmwﬁ 4 Estimated Annual Supply of Industrial Robots by Industries

Estimated annual supply of industrial robots at year-end
by industries worldwide 2014-2016

=2016 w2015 = 2014

Electrical/electronics r
Chemical, rubber and plastics -
Food '
o [
Unspecified -

0 20,000 40,000 60,000 80,000 100,000 120,000

units Source: IFR World Robotics 2017

Source: IFR World Robotics (2017)

awa

sziiuladudnislivusudenaimnssuaziuiinnuunsvaienaitin1su] fgeamnssy

9

[ J d‘

AT 3 winnudrdyresnsiiueudgnavnssuliliandosasuazdinsdianuddtysoiiossnia

gatagtu uenandmsimuilutuseluAemsimunlvvusuiainsavinulivaigegruedlaglyl

AoslluywdidnlUunsnues (General-Purpose Manipulators) 31 Sensor lun155us waranunsaiag
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o A =

pavausILaziAdaulmidludgandauiotdvzlulsaan1salunouls wu vaunaninndunlung

q

Uszaed vise livvduduvesiisinanunmieglsne e 1eeglusmumianliviuey

waNINYUUANNAT VUL NN el naImnITUNISHER (Multipurpose Manipulating

| (3

Industrial Robots) uda SailviusuiszinmdugfignadrsduiieTmgusrasddu wu siusudiitiunis
\deuln (Mobile Robotics) F1e19azifuindeulmiuuuldde (Wheeled Robots) vdaindeulna
wuulH7 (Legged Robots) fredavasiusuiussinnil Ao vusudiilélunisindeudiodevs
(Logistic Robots) fisugnlilulndafuvesvidelsmetuna uas savudliaudy (Autonomous Car)

Facmngnitmun i lludiausearuldesuliele Aagd fiRguwuunmsifumsvuds saudansld

aa o ¥ a a a
mmﬂizmammmﬂﬂaﬂmﬂwme

winazliasuneviueud (Robots) wuuwiunm enauedldinvususduszneudiesianiy (Body)
. | & ] A o v a = . . . A o
wazauod (Brain) lagsnsnistduduiiieidivicmnssuaiona (Mechanical Engineering) Weun

Y s « Y a < d‘ Yo v a 1%
wlivusuiausarrdeulmlaase lnglugausnafmdeulmlsindauasdsdnliroslaun uiluge
! A 2 o v wva | £ i 44' " A2y o A
soquMsindeulmfivilddungunasnanuaieuiniu uinisiadeulnimaiiinesofuauedd
aanTusay lnglugandaqnisiauiaueswesiueud mineunalulagUyayiusehvg (Artificial
Intelligence %38 Al) 1WU11lY 1WU N1SAAIUITABUALSAUTU (Autonomous Car) F99EABD 9314
WHUNSRUNaTienasRunlUgIanane uenantudinetaninsasuinmanIun1salseusiaun

Uszuianavazdraulalunsazdunou Inedaaulaualfluduiadsudrsamuindadula Fadunisn

319n18 (Body) Wazauss (Brain) A99vinausiuiuy

2) malula8dgyqUssvg (Artificial Intelligence %38 Al - wuAnluL3Iv0

ﬂﬁgﬁgﬁﬂixﬁ@iﬁmguwiqﬂ 1950 Ine Alan Turing lBusedanainedesing (Machine) azanunse
Anlaluy (Turing, 1950) ﬁwlﬂgiﬂ'ﬁﬁuuﬁﬂﬁﬂmia%"mLﬂ'%laq%’ﬂiﬁ%mmsaﬁmwmm@LLasﬁvaéf
willauwywe (The Thinking Machine) a1 Jayay1useRug v3e Artificial Intellisence (A)) legn
Suldnfausnlng John McCarthy Iumiﬂixsqu%mmiﬁ Darthmouth College Tu¥ 1956 Fadiain

Jugariilavesavin Al

wnaghiesunelygiuszhvg wse Al wuuiiunn 0nauedlddn Al Aeaues (Brain) Fie1aaz

[
a1 =

519718 (Body) wiselidnle laganw1ivn Al agidunisas1aisivinliauesiifinnuaanniu el
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' [
o = g '

anunsoAnLardansnuiitudeuldiunndtu fegrmes Al (Ll Body) 1w AlphaGo, AlphaGo
Zero, IBM Watson, Apple Siri, Google Assistant, Chatbot #1149 @1Uf9e19Ua4 Al ﬁgﬂﬁ’mﬂﬁiﬁu

Body Aty sasudlinudu (Autonomous Car) fainariluuan

Ueyayusehing vie Al lugausniaziludnumuzaes Knowledge-based Al Aanlunisladeya
wazng (Rules) singqaslular Al dndulasungilild sildanuaiuisoves Al §331da deunladnis
Wannauaanves Al luguuuuves Machine Learning (ML) fialvlusunsuanansaiseuinisasna

' 3
a0 l

anuaanlilos uarludisliAtkusdldinsiamnuaainyes Al lHUszananalddudeu
Batuseluzuuuures Deep Learing (DL) (adayausznauldan suamil 5) Tnsguuuumaiioud
Tyiqiviliarmannsnves Al fimundusn Ussneufunisiigeiissuuussananaiiusydnsnm
wntusagfistangnas uenainigaidndugavesifmuinismnsdeya silid deyauuialngd
aunsathanlilUsunsudsudiileademuaanalfinntuegnefinnselan Tagluanassud 21 4 i

g laiunnuUAsuuUaIiiAnTuaIn Al Dnuinunefiiaen

gﬂmwﬁ 5 Artificial Intelligence vs. Machine Learning vs. Deep Learning

ARTIFICIAL
INTELLIGENCE

MACHINE
LEARNING

DEEP
LEARNING
I A
A o A

Ll

1950°s 1960°s 1970°s 1980°s 1990's 2000's 2010°s

Since an early flush of optimism in the 1¥50s, smaller subsets of artificial intelligence = first machine learning, then
deep learning, a subset of maching learning - have created ever larger disruptions

Source: Nvidia (2016)

https://blogs.nvidia.com/blog/2016/07/29/whats-difference-artificial-intelligence-machine-learning-deep-learing-ai/
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minagliwueisnsiseuivedusunsy (Machine Learning) i aganunsawuseaniailu 3 wuu
ﬂ’gi’mf] Ao Supervised Learning, Unsupervised Learning, Lag Reinforcement Learning (@J%’aaga

Usznaulaan sunni 6)

(i) Supervised Learning Aavdunislilusunsuiseudaindeyadioganiinisuenii Target
Outcome Astluegls 1w nsaeulusunsulaglideyagnalusfinignidnuaelnu

Id 14 [ Y o AV Yo 1 v & 1
Judssangnenfidluuadldein andundilsunsulasunisasunaiunldaianiseld

anArfaguulastuwilduiioefluna iy (3399udq Regression Aflewlu Supervised

Y

Y

Learning 3awile) viensasulusunsulaglidoyasunnudivaniinmuuuilAeninaiiv

19 o 19
P v @ =

IS) o QII Y 1% | 1 d‘ 1
Ayt InduiilusunsunlasunisaeuwdiugugUlniditenauiiguil
DugUgianseusn

(i) Unsupervised Learning Aatdunislilusunsuiseudaindeyasedieilufinisuends

Target Outcome A5z dwduls 1w n1slideyagnAndauaud@nieg (e1g, wa,

= v Y o ! v 1% va g v

nsAnw, T1ela, anuaula, etc) udlilusunsudangugnAnesainteyanmauiinly
InelidnsvdilusunsuanauiveuenitteyagnAinisazgninnguegidls

(iii) Reinforcement Learning Aotlunshilusunsuieusnisludilmme lnsvenniini uax

11151978 (Reward) %50 aslnw (Punishment) i n1saaulysunsulviiauinud lneuean

nfnnsausazitmunswazlissialieiled TWsunsufagneneuniSiaunfngn

Winlrludathmuneissly
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g‘llmwﬁ 6 Artificial Intelligence vs. Machine Learning vs. Deep Learning

Meaningful
Compression

Structure Image

) e Customer Retention
Discovery Classification

Big data : i A Idenity Fraud ARl - :
_ blgd Dimensionality F‘E_aFUFl_E y Fra Classification Diagnostics
Visualistaion Reduction Elicitation Detection

Advertising Popularity
Prediction

Learning Learning Weather

Forecasting
L ]
M ac h I n e Population

Growth
Prediction

Recommender Unsupervised Supervised

Systems

Clustering Regression
Targetted

Marketing

Market
Forecasting

Customer

Segmentation Le a r n i n g

Estimating
life expectancy

Real-time decisions Game Al

Reinforcement
Learning
Robot Navigation Skill Acquisition
Learning Tasks

Source: Techleer (2017)

https://www.techleer.com/articles/203-machine-learning-algorithm-backbone-of-emerging-technologies/

FailFnaniluuga garmssud 21 Dlflugafiianuinisves Al iulnegnsininszlan suluwa
21n3UUUUN938USUUU Deep Learning iflgunsaiuszananadiidanntu uasddoyaumman
Tilusunsudeus azuiuladn A mmmﬁﬁmmmcﬁuﬁ WU LUAN1E, BIUNTIALBAZUBNLATN
Jules, Hedelse, Hanaldneusvuywd Suddeudurludnvugldnnuaiinsonisaiudn
(Cognitive Skills) Uszinmaniitiu Susmngsdwiduiviald wnien Al lldRU Body fagifunisi
Tjusudtinnuaain awisadszanunsnany 5u neuld wasdeulmidluvusifoiiu wu

VusuAgUaKaInny e usudussnndugiduimdeuldneuld Nanunsaenlulduselovividlunia
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a

nsHARLarAIAUINIT Sawluiansadesaeudlipudu (Autonomous Car) Taenisimu Al luenil

S1aF19ANUNNANATIUNAELINITIT Al Az unuiinTsnuayedlaifounmuslueuian

'
=

3) malulagfadnialaesay (W Big Data, loT) - 3599 uan15URanavnssuAsan 3 4l

avaaa v

a A = .. . a A I

anvenilyin1su]iRaavia (Digital Revolution) Lnsizuanaianisnandziudeulaudunszuiums
NMINANLUUTEUUSRLULIALAY N1SIARTUTRIABLNIMOSLUUAIVE (Digital Computer) sauluisns
\AnTuved Internet 1ugaBudureINsUasuwlassULuunMsUssinanateyauaznsinsedoans

PdAguntutaisien wasioilugasuvesyauristoya (Information Age)

luguvesn1sUszananateya wenInszuvUTEInanadziussansnmunTuazsIAgnas

wd2 n151U5EUU Computer Architecture WUy Parallel Computing 138 15145z UUUIZHIANE

waegdauuudvuuiy @aunsarilariussuy Cloud) vilinsuszuianateya Big Data fe

v aa | a . a & . = " oV v

%a;&awmmmimg (Volume), anangguiiuu (Variety), 1A2111637 (Velocity)) Faumneauansarinle
a 1% v o zj = ) 1% v

gniilaamedaininreruinANuaNnsavesssuuUsERdans dulianudululs (gleayauszneu

gan gunmi 7)

gﬂmwﬁ 7 Parallel Computing on Cloud

Computer
Cluster

Client Machine Y

Source: MathWorks (2016)

https://blogs.mathworks.com/simulink/2016/05/25/0offload-work-from-your-computer-by-running-simulations-on-a-remote-cluster/

Tuvaizifenu #899109 Internet Lo ilndulut) 1969 wagn1sieNunsrateuInTuluglg

1990s Fslugrariudeyaninissvdziutoyanassvulneny wavauazsudeyamaiumiu
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n13senly 1wy 1Uant website, LUAE1U email, Autayaly search engine luliansauisud
wwIRATIzWaNsegUnTalingqid1iusEuY Internet tng Kevin Ashton lelvitlenuA1dn Internet of
Things (IoT) Yulwl 1999 Fsluszuu loT Hgunsaliiiyeusiaazil Sensor iesuditaya lngdaya

<

Judeyaiidsunandigunsaiunissuulaeaulidnludesdusenld Medrvestoyaingnasiiula
370 Sensor L Jayadunisiaznisindioulns, Teyagaumgll, Teyauawmsenin, etc. (aloya
Usznauldann suamd 8) azwiulaindeyawmaifimnuvainuate, ialunaeniiad, sauudad

wuplug Jediolairsyuu loT Wussuunilafviliiina Big Data Maganunsathanldusylemilaneoly

gﬂmwﬁ 8 Types of Information Transmitted via Sensors (IoT System)

S ENSORS & ACTUATORS

We are giving our world a digital nervous system. Location data using GPS sensors. Eyes
and ears using cameras and microphones, along with sensory organs that can measure
everything from temperature to pressure changes.

/= Machine Vision / Optical 5
Ambient Light ‘
(7

Z Acceleration / Tilt

Electric / Magnetic

i

Leaks / Levels

4

%)

Position / Presence / Proximity

Motion / Velocity / Displacement

Y Lk

Temperature

»d

Humidity / Moisture

A

Acoustic / Sound / Vibration

/

‘e
Force / Load / Torque

Chemical / Gas
Strain / Pressure

[xial

Source: I-Scoop

https://www.i-scoop.eu/internet-of-things-guide/
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Wawn159e4 loT waznsih loT wldlunszuiunisnds aensunisiawdunaluladi
{Aeaffu Big Data Looliinn1sadneszuy Cyber-Physical System %ulﬁiu&;ﬂﬁmﬁwﬁ' 21 lngsyuu
Cyber-Physical System ﬁamﬁqﬂmaﬂw%m%"aﬁﬂi (Physical Device/Asset) fasa Sensor Lite
dﬁagaﬂé’umﬁizw lnedayavzanunsagniiunadie Digital Twin luseuu Cyber la % Digital
Twin azansnidsunuuasiiisluaiivugunsaiudoiniesing saonuannsoldudavadndes

wseldaan1sainisidenan nvsederanalnazinty saudsanunsadinisnauluaunsainge

iwsesInsiie iU ufidensla (adeyausenauldain sunmi 9)

mnazlieduie Cyber-Physical System wuuliun1n 81auesladn Cyber-Physical System
Usgnausie aunsalnsein3eaedng (Physical System) MSsuniausianie (Body) kag s3UU

[
a

AIUAY (Cyber System) MWTguimilauasas (Brain) uiaueslilaegfiniusianie Findui

[
=

$N8ALNAWTIANBRUIZUU Sensor Va3 oT lawaneuiesudeyanazuaninndsiiiindu
=

warUszanana (Inensussananaiiavianinalulad Al uag Big Data) uazfanunsadanisnduly

Tsnanevinausundala

widagUunalulad Cyber-Physical System galyilaldunsvarauinin uain1sminnisaddn
Cyber-Physical System agiiunumdfguntugaufiRanamnssuasan 4 4 lngasildounas

NITUIUNITHANATIE N BNASY
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gﬂmwﬁ 9 Cyber-Physical System

Cyber World

fi— 1 a1
CPS Il-i;‘f "";/ 8

Cyber Twins

B, 0 EN.. 7880 .1 &N
I’ . q...’:‘__' '.')fQ..-’“ ) ‘J . ¢...>:: = )

Z “ = Y

s : s : s

.0“( i .4"1 é o

Physical Assets

A

Physical World

Source: Design World (2015)

https://www.designworldonline.com/big-future-for-cyber-physical-manufacturing-systems

5.2.2 Mswasuulasgduuumsilandulunaainmalulag

Tanlenanaliuaitadenilaiddgylunistuiaisunisiddsundasguuuunisailan Ae
wialulad Tuunilaznantinisildsunlaanaluladassdrfye) waskavoinsidsuwtasnalulad

WusaguiuunisAlan

n15Uf RenannssuAseil 1 IAnTunUsemeasingy uasAsequensoantumeluglsuns unn

Lazansgosng dnivinsuarsauiiunsaiuintianaven1sufifgnannssufeuszuna 1760-

o v

1840 lnen1sUsshvgasraesosdnsletinsausnlud 1784 duilugadsunssdfyuosnsujin

o

geavnIsuasell lngsuusninsesdnsletnlagninunldlugpaivnssudme ingnamnssunisngn
Tugduuulssnu iansadesaliuasiseniduinfounieniesdnsloun dnvissesalilignadieau

= A4 Ao o oA | a v
bYBDULUDINEN QJJL‘WE’Jﬂ??ﬂﬂ%ﬂ’lﬂiﬂﬂ’]i‘ﬂﬂﬁﬂﬁﬂﬂ’]

1%
=

walulagminvulugienisuRaeamnssuasad 1 4 vibinisiedeudiedumazilade

[
=l L

LAZIIANYNAY N1FARaIvasAvudsduAluainandulin sA senitsl semeiniuduegiaunn

Ing Baldwin (2006, 2013, 2016) 138nU5IN7N15048131 The First Unbundling Fsgnuuseanidu 2
939AD 139 1840-1914 way F1AILA 1960 (NHNISLIUTILNIIZLANRIATINIANASIN 1 ke ASIN 2
ilin1sfnseninedsemagnauzinly) lnediaiaives The First Unbundling 4a3usn A311AU
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Lﬁ'mﬁ’uszmL'Jawam'ﬁﬂﬁﬁfﬁqmawwﬂis:m%gqﬁ 2 FaAntuszwie 1870-1914 (euasnsislanaiad
1 9zifnt) Tneisududuiivssmesingy deifosludwsemmeesiiu uazdsemaanssomdni Tu
gaRdin1sasanszualalfild wazdinsisusruvunisnanuuuateniu (Assembly Line) lnenas
Wasuulasitdhdryiensil Henry Ford shszuuanenmiiuldlumsuansasus vilvaunsonanls
Afaagdruaunn (Mass Production) wagsiangnasauauiiluaiunsodeld sivlfnisldsnsud
uNIMANENINTY WansmaAssgianaenIunsiseiUszmere inaslulutasnsalanass
7l 1 unz adeil 2 WomseswAuanas mafsswhassmaf Buduiudnads eghslsirlutaaand
sirusnaufeded winaedoudreaudaesildineg uinsiadeudearuiuasdeyadsilden vi
Tuinnssuuazanudidoanaluladiignadsdussnszandogiivssimany Tunn uazsfianisiaun
maAsugAanliiviiiu (Uneven Development) seninssemafifudmesmaluladuazuinnssy
fuUszmaidaiam 1wy 3u uag nguuszmAeTong Tusenidedls vilAsm uuaniaiidaiau
YBIANVIW TN

maﬂﬁ%@amammim%’jﬂﬁ 3 130 N13UL1RARYA (Digital Revolution) i BuAatuludag

1960s Tneilinsiintuveanaluladian % 2 d3#® Programmable Logic Controller (PLC) &sfia

Juszuureuitunesegnienldmurugunsal uaz ARPANET n3e Feiiailugaisusiuves Internet

'
a

(9 2 F9thAnTulut 1969) WauIN15989 PLC 529089015 ATUVBIABUNILADT UURI Y

a

a (Digital
Computer) vl naniswanaunsadewlanfuszsuudnluif® drunisintures Internet 16
URTAEnsAndedearsudesruuarsaumaludiananiu wardedugasuvegausdoya
(Information Age) uaglugiananses 1980s Ferlutisariinisindeudonnuiuazdoyarile
$1eTu Usznauduadiussuluussmaiinmuinga (Advanced/Developed Countries) fu
Uszmafinndaiaun (Developing Countries) uansnsfuagaiaddey Mnliusemeanmuunga
(Wrvesnaluladuazuinnssy) Budhegrunsndnniussimaiausei (Offshoring) uagdneman
audvidemalulagiddulumssdnniivssmamaiau Weayldaunsandndudldsangnas
wszasslulssnanaiiidisangnay Tag Baldwin (2006, 2013, 2016) BenUsIngnissiiin
The Second Unbundling e nszuuntsmiswasldgnadeen lnsuinnssuannsngnadnstuiinis

dunszuIuManansaiaudnnduivugauld Senlaiinssuiunisnisndnlugaiviliie

walgyaeilan (Global Value Chain) FelAnANLE I3 S st Ul UsEmAr S
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W Ussindlne (@loyausynaurad First Unbundling kag Second Unbundling ta1n suan

10)

3‘Umwﬁ 10 First Unbundling and Second Unbundling

Source: Baldwin (2011, 2013)

De Backer, et. al (2016) wuI1INFEBFIUNIINENIINUTEMNANRUIAILUSIUsTINARIE
W (Offshoring) t3utAnTuBgaINTUYe 1990s §9 2000s @119114398989 Blinder (2009) Wuan
o ~ P Py & Y] A | < v o a a a Y
anwaruiazgndeguesnlulainasilunudnuaen bivsiludsshnanuianie viselided
ANSABANTWUUNUYLN (Face-to-Face) Blinder (2009) §sa1annsainiein Useanad 22.2% 59 29%

vosuluansgeuisniagaunsagnéregueaniula

nsmwesmaluladegsaiordmraiermudasutadneds  Tnethidvnisvane
wisldueninisufRgeamnssuadedt 4 18EnAnTuuda wiolifhdaninlulid e maiaun
849 Al, Robotics, Big Data, Cyber-Physical System azsiil¥ssuunisuamasiasuulasaseblng)
8nns Tnesyuu Cyber-Physical Systern %ﬁﬂﬁqﬂﬂizﬁw%méaﬁﬂs (Physical System) @11158

[y

ogAuarifuszUUAIUAL (Cyber System) uenaninswadIiLend uar Al TiAnTuogng
Aolewzininsyuiunisnasiinusndudeddussutosas  Tnedndnisundin @y ns
ASUY wazAy, 2015) L%aiwgﬂLL‘UUmiﬁﬂaﬂﬁwé’q%mﬁsmlﬂﬁﬂﬂ%y’qé’mﬂuwasimﬁmmﬂui’mﬂisu
‘1'7iLﬁmsﬁumﬂﬂﬂﬁﬂg’j’j’aqmammim%’jﬂﬁ 4 %39 N13LAA The Third Unbundling %aiuquwﬁﬁ?uma

fanudululdhussniunfenssgdnduladnegumsndnnduluiiusswmeaus (Reshoring) aeals
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LY

Avngdeyatagtiu Oldenski (2015) wuidausidae® 2010 Husuan winisthegiuniswdn
nduLUsEIMAAMSEaI3N (Reshoring) azganadisnnlude LLazﬁmiLﬁmﬁﬁym%aa@jﬁ’N WAMNNDY
asaudsuRniutosindafisuiunsdeguniswaneenaintsama (Offshoring) Tasu3dv
Adenihonsmanusdunduiniiavigonsnn Admalagunsuanivssmaduseluusifaiu
i General Electrics Midlalssendlyituvisluansgoning, 3u, uasduie 1uideves De Backer,
et. al (2016) ladnwideyarmudululdlunisdregiunisndnnduun (Reshoring) Uszina OECD

Usainaduq  wududlummguifienuinasnduldld  wilumsfifdaindudesnnn  (gloya

UsznauLed Reshoring vs. Offshoring laain gﬂmwﬁ 11)

;.i‘lJm‘W‘ﬁ 11 Count of Media Articles Reshoring vs. Offshoring

Reshoring Offshoring
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2,000
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1,000
100,000
500 50,000
0 0

2014

= 0
o o
(=20 -]
—

Source: Cranfield University (2015).

o~
[=]
(=1
o~

O o = W o
L= S = vy B = I )
ch & & O O
Lo I I B B )

1982
1988
2000
2004
2006
2008
2010
2012
2014
1969
1572
1975
1578
1581
1984
1987
1550
1993
1996
15599
2002
2005
2008
2011

Source: De Becker, et. al (2016)

PINUBIINNRIUTLNANMAINRI U 10U USenelng Rattanakhamfu, et. al (2014) wuIndng
ghagrunisnaneenanUsenalvelutnemse (@ gsianeiuided, so09, waslasosUseau) u

I3 v =§ A a . | a a oA a !
Jumséreguluiussmaduluandeu (Relocation) 1wy Ieaunu 3o waln Nddausegnndn

Ussnalng MatnszAwsavodnsaunglaiutusg1aunlugiaianfniuun
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[
Y

atudiludagdu nsdhegrumsudneenainUseinalnenduludssinau (Reshoring) 3o
nnsdnegIunsnaneenanUsemalneluusewmeiioutnu (Relocation) daliilalAntuunnin waly
[y yaa ) V1 £ = = v = v a o =
swansulnanianudululainnisgregrueenlvaziivniula Inevininiséresanluasefasiing
bianudesnisdsululssmalneanas sibrdiaudndunszdesdinuiussuluaedula

warluvsnauileazgnnsenuannanudulldnigiunisudnazgnireeanivldluewien

5.3 wanssmwmmnﬂﬁauuﬂaewmiuiaﬁLLa:311LLUUmsﬁﬁw'jwﬂﬁmwﬂ@iammﬂu,iamu

ziulaintugiananaluladlaiiTauini1stuuin wagldusulaunseuiun1snisuan
naonIuNanan1slEInUszdniu dniasygmanslaneieudneifiananssnureanisilasunlas
walulagivaisousasu Iae Autor, Levy, and Murnane (2003) la@nwidayaussanululsene

AN5FOLN3NT U39 1960-1998 wazwuinnalulad Computer dotludsfiutunud (Substitute)

'
a [ [

meuﬂizmmﬁv‘hmumu%ﬂﬂmuﬁ’lﬁuaww (Routine Tasks) wotdudsfidosldsaufuiu
(Complement) LssuUszandivnaulidgwazfesdearsuuududou (Non-Routine Tasks)
uanaInil Autor and Dorn (2013) I¢@nwdeyaussaululseimaansgoiwin 429 1980-2005
WUdWLLiN’]uﬁgmmuﬁI% Computerisation d@ulngiduusauiifianuaiuisassiunans
(Medium-Skill) Tuwaigfin1531991ur8usaufifauaninsasedum (Low-Skill) kagALa1ansn
seRuad (High-skill) lulanas vsesenladnina Polarization Tumaiauseatu lag Michaels, Natraj,
and Van Reenen (2014) 1§@nw1n19iAn Polarization Tuuseina OECD duf Tugas 1980-2004
NURaANSTRdeiy

Jaimovich and Siu (2012) Wuiwmiﬁuﬁ’af\nﬂﬁﬂqmmwgﬁaﬁuaqﬂsmwaw%“gaLaf%ﬂﬂuqﬂ
a9 Fo daudd 1990 Wuduun snifunuulnsdreau Uobless Recovery) Aaiasugiaiiudaus
nsdrsanlaifindy o619l5R3 Graetz and Michaels (2017) Anwinisiufaainingauasughaves
Usginaiauindadug dausd 1985 1uduun wududnisiiuferliihlfasugiadulatus

witlouwAne win1sInundipLiuTuey

Graetz and Michaels (2018) AnwInanszNUvaINTIUBUARAA1MNTIN (Multipurpose

Manipulating Industrial Robots) Tuusgimna OECD %39 1993-2007 wuinnsldvuudenamnssy
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Frevfinn15iulnreaUszAn3nimuseau (Labor Productivity Growth) wazldldannisdnasu
TnE50IUTENA UARZaNdAAILNITINIUTBINTIUTTANLENSaTER UG (Low-Skill) aeals
fifl Acemoglu and Restrepo (2017) lddayasniusudanavinssuyaietuuifnwinansenuly
Uszinaamsgeiinilusefusieaiu Turae 1990-2007 wuinsldsusudazenavinlmannmsannns
Srenuluituiiviesdutiug Autor and Solomons (2017) Anwdoyauseine OECD %39 1970-2007
wumngnanssuladindnn1mussau (Labor Productivity) qﬁ?u ma%’wmuiuqmammmﬁ?u
aztiovas p8nslsRAMINNBINNTINYRIUSEIMA Az iR ameluladviliiAngeld
Iﬂaiamawﬁzmmﬁqaﬁu LLa33’1alé’ma"nfugﬂﬁﬂﬂiﬂiﬂuﬂww%‘[mﬁﬂﬁtﬁmmiwamazmﬁwmuﬁ

1

geu yilinisnanulunnsiulildanas

) & Ay A 1 = v Y @ av o = a
E]Uqﬂliﬂ@fl']u’ll"ﬂEJV]ﬂa’]?ﬁﬂquUuu‘UL‘quﬂu’]f\]ﬂﬂﬁﬂ‘l‘;ﬂﬂﬁNaﬂi%VlUsU@Qﬂ']iL‘U aguLualg
a 1 dyl 1 A v [ v 14 2/ o av o Y
LV]@I‘L!I@EJL‘Viaqu@@LLiQ\“I'WUGLUGU'NL'Ja’WIN']ubLULLa'J LWi’mmmmmU%y@% BUATININTTIVYNUUDY A

= o g v < 1% a a o v < & ea da X
Tuafnvgylisniunmnuagidiladeiunuluuduaronnduiugiureanisnanisadsiiindy

[
=1

Tuowian winsiasusvawianaluladlugaiilunisidsunlasedsinanszlan winesinay
3 = a & v 5% av o 3 a oy
AANTSaNaNsENUNzinTulueuAn a1avgdedlddeyaideviailunisminnisalowaniiaiily
v & aw v ¢ =
My 1Jufnves3delag Frey and Osborne (2017) fiBanisazAInnsalnansenuvanalulad
Computerisation M3giinTufukssuluauinn InguofiunazgauIsagnunuilamessuy
AoNRmsluauIAn lnessuuAauIABsT “u18AINNINe0N Al Big Data, saufiessuu Al Al
AIUANNISLAGO ULV UBUAGIY (318a¢L88nuad Methodology Tikauslag Frey and Osborne
(2017) azgnoSuivegitazidenluuniieduitsuuudiasswesuided isizaziduiugiuves

wuuIaeIiAnITeagly) Frey and Osborne (2017) wud1 47% v0useanuluansgosniiiniy

\HeaganazgnvaLnumesruUAsinesiuauandulng

Chang et. al (2016) 11 Methodology fitauslne Frey and Osborne (2017) WUseynaldiv

a

UszinAa gy (Teyauseanu U 2013) wui 44-70% vesussnilulsmemanilininubeganay
gnnakNUmesEUUABiinesluauandulng lnennuesdnaswnnuseinalng Asen nananis
(2018) lnAnwinsaifnwmuingsialnenisunesesdnsenludfunlglunisudaiuduuinlugiaem

PRIULN @VUIUITEVDI NYTNS way WuNLng (2018) WUILTIIU 57% tun1anisinens, 55% bu
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AARAEIMNTTY, 55% Tun1an13An, 28% Tumaneasny, 28% lun1auinis agilanuidesgeans

gnnaunumesruuReNiuneslueuandulng (Joyausesu U 2016)

WAL NRIUL AN AT IZINANTENU AR T9UBINSUABUwUaIva A luladiaziin
Yutunssululsemealusuinnutiwal agrelsfanisidsundamianaluladiuinasnenis
Wasuuwdasguuuunisalansae waznisidsunuassuuuunisdilantiaiunsodmansenune

(% (%
o a

YPULILIINTTDUABLUIAAT ADALLAUNITIATIEITIUSUIUVD

[y

wssuluUs Al UAY 91139
HANTENUABLIIUTRAIINNSIURsURUaIsURUUNSAlandulle s inmsitdsuiUaunal ulag

wWhldludmsngvinansenussussnulnelusuinnaie

5.4 LWUUTIAUNANYIANULHIYRINAILINIUIINNITPALNUNAIemAlUlaguazA1AT

seninsuszimalagnslduuulinauas Machine Learning

5.4.1 ¥&NN3A319UUINRD9 Supervised Machine Learning Y5uU§931n Frey and Orborne

(2017)

wuudnaesnldlusuideiidunisihndnnisves Frey and Osborne (2017) Fshdayaei@n

2711 O*NET (The Occupational Information Network — $1UU8LaY8981TNNIAVINLAYNTENT I
p &9 U

1
P=1

L599UYRUTEIMAaNSTaIIN) FegudeyailasiiyeaInyiavun AeSulednvaEUTRILAAY
=~ = v W i v =
91TW TINDITTAUNNYEAMNAINITARN AFeslTlun15UsznoUa W Iae Frey and Osborne
(2017) \Fenld 9 seRuTinweANAINNT HBIIAETI TR ANTUQNUNLTIAIE Computerisation 1@
=
g1n A
e Perception and manipulation (Finger dexterity, Manual dexterity, Cramped work
space/awkward positions)
e Creative intelligence (Originality, Fine arts)
e Social intelligence (Social perceptiveness, Negotiation, Persuasion, Assisting and caring
for others)

(nMefu18aNATeN 1)
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Frey and Osborne (2017) fiaansdnaisuendnlaednmuananuinzsiduveinisgnunud
mewAluladiiemauiumes (probability of being computerized) V8991 TNTINUANIT 700 DTN

1 Sl o

Tnssudnulaldisn1sues Supervised Machine Learning lagldnauetndiuau 70 01w (1den

9

[

wuudn) Wuerdwitazliidu training data Tasiuannnsliniseiemandemnagsminalulad
17 assign 1 or 0 Iny 1 nau1efs nsiussnuainsagaunuildmemaluladifeneniunes
(computerization) kag 0 MmaﬁmﬁqmuiﬂmmmgﬂLmuﬁléf mﬂﬁ?uﬁﬁaaﬂaﬁuﬁmswﬁmu
Machine Learning wuUfild Gaussian model Lﬂuﬁuﬁ'%ﬁ classifier model \fienArAuL9e
H (Probability) vese13wdmdastaun (702 913w)

wiitile9a1n Model w83 Frey and Osborne (2017) waaifieti3as Computerisation winthuds
fiafelasnisiusuusauiufefiudus Refuramsdennes Computerisation fifsialassass
YBIN15A1TENINUsEINA LU N1 Offshoring kazA1S Reshoring/Relocating M19§33834agyinnis
UUN59ASIE/9NkUUSIa8983 Frey and Osborne (2017) Taeifiudanusimuussiiuninundes
GUENmi‘ﬁLLiamumEf[,mJizmmmagmmuﬁmﬂmi offshorability (Blinder, 2009 wag Firpo, Fortin,

and Lemieux, 2011) 1087 aNYAULUDNIU BWATILAUTINEEAMUAINITANN O*NET Aladn1snaahy

TuauAseneuan o () NuUNTldnwurn159i191uNede Face-to-Face Ndana

(i) uNidnwarn15vinaufiends Face-to-Face dsdo Usvtnnaufisniudesdiniswunin
(Y = k4 = a o v & w Y

fu Mseselufduiusiulaunssluniinnisau

(i) 91UNN15¥1191u7 On-Site nuneds Uszanauiiawiinudndudesegujifauluiug

T
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A15199 1 é'l"aLuJ'a'ﬁagﬂuLwUﬁ'lam

Computerisation
fnawdaain O*NET
bottleneck

ANasUNeRLUS

Finger Dexterity

Perception and

Auamnsatun1sUsraunisiadeulnisguiugvesiingie
vealletanilavsensaestnuioduusundmsausenauing

JUIALENNIN

Manipulation Manual Dexterity

anuanunsalunisindeudieiiovesnmedininiilevesnn
wioufuuruvesnuvsailoniassvaigunaziiilainnisvse

U Ing

Cramped Work Space,

Awkward Positions

! o ' 1 =2

NudApe Ul UNUNYUNLAUTIF D AT @R WU DA

Y

o

0

Originality

Creative

ANuatunsalunisassaufaludgiidaun® nioaain
WNEINUIITDUIBADIUNITUN AT UANS DL BN UIITANS

asassAlunmsuAteym

Intelligence

Fine Arts

Anusiieatunguiuazmaiiagig 9 A3udulunisideu ns
HARLazNSUGURMUAUAURSNsus WiruAadn1sazasLaY

UszRuINg sy

Social Perceptiveness

asgnindelfisevessBunagyianudladwinlumwinniiad

UAse A IiunNIn)

Negotiation
Social

MBI TR URAZ N1 UUTUANLUANGANS

Persuasion
Intelligence

dnyugauliiuisunnufavseng Ainssuvesrudy

Assisting and Caring for

Others

N17WANUYIEIMFdIUYAAANITYLANIINITUNNENT
atduayunonsuainsenmsguadiuyaaadu o Wiugdugu

WousmugnAmIaRUIe

On-site

ULADINUIUNTIUAILAUS / NUTLRNE

Offshorability
Face-to-Face

anwazaudedldnsdeansdiuynnaluudidofiikay / w30

AnsieiuglyuInig

waned1 H101nla Anulesdusenauves Face-to-Face wag/m3e On-Site udndueggy

21FnMaNuAy “Uanade” dan1sidsauldiunisiinnisldnsenuuenUsemaliinausinan
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WsiTrad 91uea Blinder (2009) ua Firpo, Fortin, and Lemieux (2011) I§vnsinsizilontanis
Qmmuﬁmmmagﬂ offshore %38 outsource lunsdifilul@in1susuasuvounaluladids
autormation 3o 134 Al luAgITeRe uAtsImsIuAuIn nsimuivesmaluladluduis
aunsevilsiAa The Third Unbundling tufie anufululdiudninumfetsazdadulagnesiu

nsuannaulUTUsE M (Reshoring) (Oldenski, 2015; De Backer, et. al. 2016) L@A9I1 SNYME

nufianusadesiung offshoring 1a Anagifudneazunuiaziilenialau reshoring stduriu

Ingn15 ARl A LaunsagldIsn15v0e Machine Learning wagl3ua1n training data
Miu131nv84 Frey and Osborne (2017) Wagagyinn1sUSUUTIMuUIaInIumanoves Machine

Learning 7191A8n15%11 cross-validation tiev1A1 Mean Squared Errors #ifn#1an

TuswaziBontu Juneunisitasizdamundnues Frey and Osborne (2017) 31917113
s1u52mdoyanIn ONET o4y 22.2 (@10 2018) ¥4 Bureau of Labor Statistics Y81
ansgoLuin wazuu1Usuldiu O*NET-SOC (occupations classification systems) Wedauus
Uzt uesdnvasaueandungusiingg ! Tnawslduanuasdnuas e 4 naulueTnenes 13

Tups1an 1

5.4.2 ¥énn1suazdunaudn Classification #2875 Supervised Machine Learning Tunsaifinen

NANTENUIININNAUNALULAT LATAIUNITANTLNINUSLNA

Wevin1sTudayans 2 ¥ (O*NET wag Offshorability) 1inaeiumdd 1518111503004

a 1Y I3 & ¥ Y 1 & A aday Y '
E]'T’U‘Wlﬂ@@ﬂllju 702 Usgtan 31nUY LiWIGUﬂQNBW%WWJBEﬂQVNVQJ@I 70 E]'WJWVIQJ?J'E];JUE?@']UF’W']QJU'WS

v a v

Juiinguinideniienudeivigaumnelulaglalialiudiain Frey and Osborne (2017) 119

! msidenondnwas myusuldsiaeitnain O*NET W 151111970 Frey and Osborne (2017) Taense &sldswaoninues Bureau of
Labor Statistics (BLS) tiufie SOC 2010 wuulay 6 win nsdrsviae@ndnaniuuiuldiuteya Labour Force Surveys veslnetiu

Fosedunsvh crosswalk v8939%a SOC 2010 fiu 1SCO-2008 WUULAY 4 ndn Mlaiinssainlilae BLS wufiy
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a1 [ v a

N1531A519%97 wasAmvualndududsniu (y) wasdmvualid y dd1i1du 1 vannguidnide

AL EIMAn e InIINMeg1siuazgnunuituyefian uag y fdindu 0 Tunsaldug

TogludimwesiuuIau LvMSINAILUIAUTNNITATENINUSEINA (F9Ae offshorability

muiilanannly) ilidall saunedu 9 duus (featured vector) Tun1541 Supervised Machine

Learning Tutunounis Train luinail (ye R%)

o
Y L .

vt YAUBYA training dataset JuAU D = (X, y) Toedi X € R79% iilo y € {0,1)7° uav
YnveLa testing dataset IV x,€ R+ uagn15vi1 Supervised Machine Leamning I3y
fu'mﬂ']ﬂiﬁummf’uﬁwmsﬁaui (train) TuusiagsouveInsAMINTeyadumilsvesen training
dataset WiptunAnmanuiiazidulunsmanUssianvesioyavesoriniiogluyn training

dataset Nlallagnihantgluseutiug

Tnglun1simsizsidnuszian (classification) Tuanull 151l9lumawuy non-parametric A1y
WUU Gaussian process AaelUsunsy Scikit-Learn Package 0.19.1 89 Python (Pedregosa et al.,
2011) lngfinsiaenyntayae1¥ngoyquesyn Training Dataset 11yl 9evinag19tiay 100 soU
= Y 9 . 44' Y Y} ! 1
Wislilun1sUsuAn parameter Uasdnwalza09 kernel function TUiFee e aunsens lunansnanali

# model prediction #itidedie (model validation)

nsiafisunianudwgetouu 151m1laa1nn19isua AUC (area under the receiver

operating characteristic curve) vasusazluinaniai parameter m99Auly (1@u Tmawuu linear
= . . P PR Pxy v a

150 LUMAUY exponentiated quadratic) LitennluwnantviAves AUC lnanu 1 lvuniign (wans

feilueatug awnsanemanulululalinsmiunnuduase) suamd 12 wansseasiBenves

YuUnoUN1TN classification M1ULUUYBY Frey and Osborne (2017)
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UMW 12 Uanes18a18nva9TURBUNTIN classification

Calculation Precess

Machine Learning

]

| Random selected a reduced training set <
I

v v

Reduced training set (50% of total traning set) | I Reduced test set (50% of total traning set) |

v

Gaussian Process Classifiers with several kernel function
1. Exponentiated Quadratic Function

2. Rational Quadratic Function

3. Linear Function

¢ 100 Loops
Optimize parameters
1. Exponentiated Quadratic Function ( a, b)

2. Rational Quadratic Function (a, b, alpha)
3. Linear Function ( no parameters )

v

Predict lable output of test set {0,1}
Test predictability of model with a real reduced test set
Using AUC and Accuracy score

|

Get the parameters (depend on kernel function)

l.ag, a5, ..., 8100

2.by,bs, ..., bigg

3. alphay , alpha,, ..., alpha;gq

4. AUC, , AUGC,, ... ,AUCy4g

5. AC scorey , AC score,, ... , AC scoregg

6. log marginal likelihood, , ..., log marginal likelihood; o

Traning data (100%)

Traning data (100%)

A4 4

Gaussian Process Classifiers with MEAN parameters
1. Exponentiated Quadratic Function

2. Rational Quadratic Function

3. Linear Function

A Y

Gaussian Process Classifiers with MEDIAN parameters
1. Exponentiated Quadratic Function

2. Rational Quadratic Function

3. Linear Function

Predict probability of
computerization
Probability without Smoothing Smoothing
smoothing Probability (bins=5) | |Probability (bins=7)

Predict probability of
computerization
g | ]
Probability without Smoothing Smoothing
smoothing Probability (bins=5) Probability (bins=7)

v

Probability Normalization given min =0, max =1 and mean = 0.5

39




#a997nM31W supervised machine learning WUy Gaussian wilainailiangauiian liud-
1 191341iAN parameter YalilAARINEINIgNAT1UNAINGILYS (featured vectors) 11 11 AUUS
wlgluns predict AAnuFeavasnsgnunuiimenaluladuaznisisenitUsemalunguein

[ LY

MmndennenguinIdeizetnadililadauvingy (e y windu 0 v3e 1) Inefidimnudees

migﬂLmuﬁé"fﬂﬂa"m3gﬂﬁ’mu®1ﬁﬁ¢ha§iwiw 0 tay 1

aNs9T 2 wansadRlneINvesmANudslmatidenuuwiazuuuldiinisdiunly Taed
slaivualilumaiidnuaenans 3 sULUU A9 (i) WUU exponentiated quadratic (i) Wuy
Rational Quadratic wa¥ (i) WUy Linear Sewfleuwiniu Logistic Regression Tneily 3 uanuuwes
AN51991 2 merﬂ'waﬂmL@ﬁLﬁ@lﬁgﬂﬁmamima machine learning lagld@ands 9 fa1n O*NET
anufl Frey and Osborne (2017) vily dwsuranisiuiaainnistunaildusuiiusuuseu

nsinsenInUsemelluiuareglunguussvindua19e9m15197 2

A5199 2

Mean parameters

Median parameters

Group of e Average Average
dependent Classifier Log Accuracy Average Log Accuracy Average
variables ~ Vodel Marginal score AUC Marginal score AUC
Likelihood (SD) (SD) Likelihood (SD) (D)
| 9 O_*NbIET Exponentiated an17 0.8273 0.822 -33.76 0.8235 0.8235
' variables - Quadratic ' (0.0599)  (0.0566) (0.0599)  (0.0566)
. Rational a0 0.827 0.8216 -33.78 0.8235 0.8229
' Quadratic ' (0.0594)  (0.0557) (0.0594)  (0.0557)
Linear 0.6779 0.6788
1. (Logistic -54.81
Regression) (0.0643)  (0.0643)
9 O*NET . -33.7 0.8241 0.8189 -33.35 0.822 0.8174
v, variables Exponen_tlated
+ offshore  Quadratic (0.0628)  (0.0588) (0.0623) (0.0580)
index Rational 0.8247  0.8197 0.8235  0.8226
V. . -33.72 -33.36
Quadratic (0.0618)  (0.0578) (0.0618)  (0.0578)
Linear
- ) 0.7523 0.7534
VI (Logistic 4929 00691)  (0.0695)
Regression)
VIl 9 O*'EIET Exponentiated -35.17 0.8197 0.8159 34.36 0.8235 0.8128
- RE S Quadratic ' (0.0595)  (0.0554) ' -0.0595  -0.0554
vy indexand  Rational 2518 0.8191 0.8154 2138 0.8235 0.8128
' ;ace-tO- Quadratic ' (0.0603)  (0.0561) ' (0.0603)  (0.0561)
ace "
i index Linear 50,02 0.6905  0.6925
: (Logistic : (0.0702)  (0.0696)

Regression)
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HAaNTeNU lagnaniuantinannisaalagdiallenadesadsvesnguentin 1vinsaiu

A ssnumuAnulugda Labour Force Survey (1adsl 2011-2016) mu3nuIuAd Naly

TIIUTIWAIAY UAZLUTIUO N T ULTIUTIELA LU TITUNRE

A1519% 3. AAWSIUNAIAINALIASUNANTENU

NENBIAIN (ISCO 1 man) Tomaides Adausanuiinadnagldiunanseny
(ovaz) AT ¥1g TN
1. finyelAnguane 4151901591718 Gdan1s 0.3820 486,162 320,231 167,205
2. fUsENRUATITINAIUAN 9 0.4176 551,996 224,623 330,373
3. Y1UNALAGEIVIANN) 0.5391 587,276 256,669 335277
a. swadioy, Wil 0.7253 685,410 216,213 469,935
5. NUNUUIN5 nunuveluduanaznann 0.5700 3,285,656 1,397,460 1,888,296
6. fUURMuiiidadun1snensuazUsza 0.5733 2,755,300 1,627,920 1,127,528
7. fujuRnuiiiidelugsfianieg 0.5793 1,468,133 1,115,333 354,727
8. fufiinsduielasdnslulseey 0.6834 1,589,534 1,193,064 396,919
9. andnauiugiu 0.6195 1,581,264 705,758 876,039
394 0.5372 12,140,010 6,607,174  5586,553

anewe: Ten1aidedtiain model inafideldasiauazdiuin uagidussnuiinnigldSunanssnuinaInNSATRNINTUINLININRIN

@dA Labour Force Surveys ¥ 2011-2016
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A5199 4.1 ANAWTINUNAIAI1LIATUNANTENU WUIANUUSTZEANNITANEN

ngua®w (ISCO 1 nén)

AASIUNAINIR RS UNANTENU

Uszau U6 w.Uay Usguaun
1. fiyelAnguane 4151901591718 GEan1s 102,370 43,604 114,967 227,838
2. {UsENaUITNAIUAN 9 13,448 12,474 47,315 488,251
3. ¥19NALAEIUIANN9) 34,407 30,356 197,365 338,467
a. yaiiou, Wil 35,114 65,728 269,989 316,284
5. WHAMUUINIT WilnUYIe 1,359,205 605,064 913,611 408,924
6. fuURnuiiiiadun1sinensuazUszae 1,843,816 426,524 405,621 79,854
7. fujinnuiiiielugsianieg 809,413 300,802 310,965 54,263
8. fufuAn1sduiasesdnslulssnuy 578,510 456,863 509,619 46,880
9. eninanuiugu 1,015,172 327,316 218,211 22,177
394 5,315,523 2,047,990 2,738,330 2,086,463
vanews: $198991nM97 3 uargidaussnusamesuazngue InanAedus “amsam” Tumsed 3
A9t 4.2 Mdussnuiimadiagldiunanseny WUIAUNEGUDIYVBILTIY
L . Mdsussnuiiaininagldunanseny
nguaIww (ISCO 1 wan)
15-24 25-34 35-44 45-54 55-64
. fUyelAnguisng 4151901591718 EdAn1s 13,720 89,355 156,774 154,816 63,526
. fusznaudvAwaueig 9 48,134 183,620 136,769 134,522 58,742
. Y1anAtiaaIvIAIgeg 72,987 225,816 168,720 102,457 30,333
. eadley, Wil 125,161 306,346 155,503 81,429 17,992
- WINMUUINIS wilneuve 424,332 745,426 831,843 747,634 406,208
. FUfURuTRdiadunsinunsuazUsEus 342,393 480,924 633,115 645,832 469,265
. fUuReuriialugsiasingeg 220,606 364,885 416,049 309,675 136,287
. fujtiinsdueiasdnslulseny 268,544 511,104 443,968 268,290 92,228
. 97¥wanuiugy 314,279 371,309 419,793 323,879 129,018
394 1655486  3,028877  3,155549 2,641,673 1,341,653

UG 9198991N0N3199 3 UazgidusnusImvasusazngue1dnInaAedud “amsin” lumnsed 3
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7.1 A7ANUIN

M13197 N. UEAIAIAAULFIIVBNIPNUNUNVRIIFNANTLAIINUUUTIABS

Rank (Tech Probability Probability

Occupation (SOC-2010)

&Trade) (Tech&Trade) (F&O)
First-Line Supervisors of Mechanics, Installers, and Repairers 1 0.182 0.003
First-Line Supervisors of Fire Fighting and Prevention Workers 2 0.183 0.004
Electrical Power-Line Installers and Repairers 4 0.216 0.097
Police and Sheriff's Patrol Officers 5 0.239 0.098
Industrial Production Managers 12 0.256 0.030
Captains, Mates, and Pilots of Water Vessels 13 0.257 0.270
First-Line Supervisors of Police and Detectives 15 0.261 0.004
Commercial Divers 16 0.270 0.180
Childcare Workers 18 0.271 0.084
Meeting, Convention, and Event Planners 22 0.280 0.037
Career/Technical Education Teachers, Secondary School 23 0.280 0.009
Industrial Engineering Technicians 37 0.303 0.030
First-Line Supervisors of Construction Trades and Extraction Workers 39 0.312 0.170
Farmers, Ranchers, and Other Agricultural Managers 43 0.315 0.047
First-Line Supervisors of Farming, Fishing, and Forestry Workers a6 0.320 0.570
Dentists, General 48 0.322 0.004
Athletic Trainers 49 0.324 0.007
Licensed Practical and Licensed Vocational Nurses 58 0.335 0.058
Diagnostic Medical Sonographers 60 0.337 0.350
Audiologists 65 0.340 0.003
Physical Therapists 68 0.343 0.021
Curators 72 0.349 0.007
Physician Assistants 74 0.354 0.140
Social and Community Service Managers 75 0.354 0.007
Photographers 80 0.360 0.021
Lodging Managers 81 0.360 0.004
Veterinarians 84 0.364 0.038
Architects, Except Landscape and Naval 88 0.366 0.018
Chief Executives 91 0.369 0.015
Dental Assistants 98 0.372 0.510
Medical Assistants 101 0.377 0.300
Instructional Coordinators 105 0.379 0.004
Pharmacists 110 0.385 0.012
Ship Engineers 112 0.388 0.041
Mechanical Engineering Technicians 119 0.394 0.380
Plant and System Operators, All Other 120 0.397 0.860
Sailors and Marine Oilers 124 0.400 0.830
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Education Administrators, Elementary and Secondary School 126 0.400 0.005
Materials Engineers 127 0.401 0.021
Choreographers 128 0.401 0.004
First-Line Supervisors of Transportation and Material-Moving Machine and Vehicle

136 0.408 0.029
Operators
Landscape Architects 137 0.408 0.045
Anthropologists and Archeologists 138 0.409 0.008
Music Directors and Composers 141 0.411 0.015
Optometrists 146 0.416 0.140
First-Line Supervisors of Retail Sales Workers 152 0.425 0.280
Dietitians and Nutritionists 161 0.431 0.004
Explosives Workers, Ordnance Handling Experts, and Blasters 168 0.433 0.480
Fine Artists, Including Painters, Sculptors, and Ilustrators 171 0.434 0.042
Kindergarten Teachers, Except Special Education 179 0.438 0.150
Forest and Conservation Technicians 180 0.438 0.420
Actors 183 0.440 0.370
Musical Instrument Repairers and Tuners 186 0.442 0.910
First-Line Supervisors of Food Preparation and Serving Workers 189 0.442 0.630
Secondary School Teachers, Except Special and Career/Technical Education 190 0.443 0.008
Reservation and Transportation Ticket Agents and Travel Clerks 191 0.443 0.610
First-line Supervisor of Landscaping, Lawn Service, and Groundskeeping Workers 193 0.444 0.570
Graphic Designers 196 0.447 0.082
Writers and Authors 197 0.447 0.038
Sales Engineers 198 0.448 0.004
Self-Enrichment Education Teachers 199 0.448 0.130
Social and Human Service Assistants 203 0.453 0.130
Soil and Plant Scientists 204 0.453 0.021
Excavating and Loading Machine and Dragline Operators 205 0.456 0.940
Food Service Managers 206 0.457 0.083
Photographic Process Workers and Processing Machine Operators 208 0.457 0.990
Radio, Cellular, and Tower Equipment Installers and Repairs 209 0.457 0.930
Business Operations Specialists, All Other 212 0.461 0.230
Marketing Managers 214 0.462 0.014
Transportation, Storage, and Distribution Managers 216 0.463 0.590
Special Education Teachers, Secondary School 217 0.464 0.008
Public Relations and Fundraising Managers 218 0.464 0.015
Health Educators 220 0.466 0.045
Natural Sciences Managers 222 0.466 0.018
Network and Computer Systems Administrators 224 0.468 0.030
Middle School Teachers, Except Special and Career/Technical Education 225 0.468 0.170
Historians 228 0.470 0.440
Carpenters 232 0.475 0.720
Construction Managers 233 0.477 0.071
Education Administrators, Preschool and Childcare Center/Program 237 0.479 0.015
Urban and Regional Planners 238 0.480 0.130
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Engineering Technicians, Except Drafters, All Other 239 0.481 0.240
Environmental Engineers 243 0.485 0.018
Lawyers 245 0.487 0.035
Mathematicians 248 0.489 0.047
Arbitrators, Mediators, and Conciliators 249 0.490 0.060
Correctional Officers and Jailers 251 0.492 0.600
Sales Representatives, Wholesale and Manufacturing, Technical and Scientific Products 255 0.494 0.250
Insulation Workers, Mechanical 256 0.496 0.640
Medical and Clinical Laboratory Technicians 259 0.498 0.470
Geoscientists, Except Hydrologists and Geographers 260 0.498 0.630
Adult Basic and Secondary Education and Literacy Teachers and Instructors 267 0.503 0.190
Chemical Engineers 269 0.504 0.017
Industrial-Organizational Psychologists 270 0.507 0.012
Management Analysts 271 0.508 0.130
General and Operations Managers 274 0.512 0.160
Tank Car, Truck, and Ship Loaders 279 0.515 0.720
Bus Drivers, Transit and Intercity 282 0.518 0.670
Railroad Conductors and Yardmasters 286 0.520 0.830
Rolling Machine Setters, Operators, and Tenders, Metal and Plastic 287 0.520 0.830
Computer and Information Systems Managers 291 0.522 0.035
Medical and Health Services Managers 294 0.523 0.007
Electrical and Electronics Engineering Technicians 297 0.526 0.840
Bartenders 298 0.527 0.770
Broadcast News Analysts 300 0.527 0.067
Administrative Services Managers 303 0.534 0.730
Pipelayers 306 0.538 0.620
Interpreters and Translators 307 0.539 0.380
Electronics Engineers, Except Computer 309 0.542 0.025
Managers, All Other 311 0.546 0.250
Electrical and Electronics Installers and Repairers, Transportation Equipment 316 0.550 0.910
Real Estate Sales Agents 317 0.550 0.860
Automotive Glass Installers and Repairers 318 0.552 0.550
Librarians 319 0.553 0.650
First-Line Supervisors of Non-Retail Sales Workers 320 0.553 0.075
Surveyors 322 0.554 0.380
Judges, Magistrate Judges, and Magistrates 323 0.554 0.400
Printing Press Operators 329 0.561 0.830
Athletes and Sports Competitors 333 0.565 0.280
Brickmasons and Blockmasons 334 0.566 0.820
Fishers and Related Fishing Workers 336 0.571 0.830
Mining and Geological Engineers, Including Mining Safety Engineers 339 0.573 0.140
Veterinary Assistants and Laboratory Animal Caretakers 340 0.573 0.860
Financial Managers 342 0.574 0.069
Riggers 343 0.574 0.890
Jewelers and Precious Stone and Metal Workers 344 0.574 0.950
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Stonemasons 349 0.577 0.890
Chemical Plant and System Operators 350 0.578 0.850
Gaming Managers 351 0.578 0.091
Opticians, Dispensing 353 0.580 0.710
Architectural and Civil Drafters 354 0.581 0.520
Executive Secretaries and Executive Administrative Assistants 358 0.582 0.860
Septic Tank Servicers and Sewer Pipe Cleaners 359 0.582 0.830
Zoologists and Wildlife Biologists 362 0.586 0.300
Painters, Construction and Maintenance 365 0.588 0.750
Coin, Vending, and Amusement Machine Servicers and Repairers 367 0.588 0.940
Paper Goods Machine Setters, Operators, and Tenders 369 0.591 0.670
Etchers and Engravers 371 0.594 0.980
Tour Guides and Escorts 373 0.594 0.910
Parts Salespersons 375 0.595 0.980
Industrial Engineers 376 0.596 0.029
Database Administrators 379 0.598 0.030
Electrical Engineers 380 0.600 0.100
Rail-Track Laying and Maintenance Equipment Operators 382 0.602 0.890
Hunters and Trappers 385 0.604 0.770
Chemists 386 0.604 0.100
Compensation and Benefits Managers 387 0.605 0.960
Astronomers 391 0.612 0.041
Agricultural Inspectors 394 0.613 0.940
Financial Examiners 400 0.618 0.170
Chemical Technicians 401 0.618 0.570
Upholsterers 403 0.619 0.390
Sheet Metal Workers 404 0.619 0.820
Fence Erectors 407 0.625 0.920
Pharmacy Technicians 410 0.627 0.920
Agricultural and Food Science Technicians 412 0.629 0.970
Stationary Engineers and Boiler Operators 416 0.634 0.890
Mathematical Technicians 423 0.639 0.990
Floor Sanders and Finishers 424 0.639 0.870
Eligibility Interviewers, Government Programs 429 0.646 0.700
Buyers and Purchasing Agents, Farm Products 437 0.650 0.870
Computer Systems Analysts 439 0.651 0.007
Door-to-Door Sales Workers, News and Street Vendors, and Related Workers 440 0.651 0.940
Computer Programmers 446 0.653 0.480
Painters, Transportation Equipment 451 0.658 0.690
Nuclear Power Reactor Operators 453 0.663 0.950
Receptionists and Information Clerks 456 0.665 0.960
Woodworking Machine Setters, Operators, and Tenders, Except Sawing 458 0.667 0.970
Refuse and Recyclable Material Collectors 462 0.671 0.930
Pump Operators, Except Wellhead Pumpers 467 0.674 0.900
Insurance Sales Agents 469 0.676 0.920
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Glaziers 472 0.678 0.730
Barbers 473 0.678 0.800
Atmospheric and Space Scientists 475 0.680 0.670
Taxi Drivers and Chauffeurs 478 0.683 0.890
Models 480 0.685 0.980
Cooling and Freezing Equipment Operators and Tenders 481 0.685 0.930
Private Detectives and Investigators 487 0.687 0.310
Transportation Attendants, Except Flight Attendants 488 0.687 0.750
Engine and Other Machine Assemblers 490 0.688 0.820
Logging Equipment Operators 491 0.689 0.790
Software Developers, Systems Software 494 0.690 0.130
Separating, Filtering, Clarifying, Precipitating, and Still Machine Setters, Operators, and

495 0.693 0.880
Tenders
Shoe and Leather Workers and Repairers 496 0.694 0.520
Bill and Account Collectors 497 0.695 0.950
Adhesive Bonding Machine Operators and Tenders 499 0.699 0.950
Economists 500 0.701 0.430
Wellhead Pumpers 501 0.702 0.840
Print Binding and Finishing Workers 502 0.703 0.950
Cleaners of Vehicles and Equipment 505 0.707 0.370
Computer Numerically Controlled Machine Tool Programmers, Metal and Plastic 507 0.708 0.360
Hotel, Motel, and Resort Desk Clerks 509 0.711 0.940
Tapers 511 0.712 0.620
Financial Specialists, All Other 512 0.713 0.330
Tax Examiners and Collectors, and Revenue Agents 513 0.713 0.930
Tailors, Dressmakers, and Custom Sewers 519 0.722 0.840
Reinforcing Iron and Rebar Workers 521 0.724 0.900
Textile Knitting and Weaving Machine Setters, Operators, and Tenders 523 0.726 0.730
Customer Service Representatives 526 0.727 0.550
Packers and Packagers, Hand 528 0.728 0.380
Subway and Streetcar Operators 530 0.728 0.860
Combined Food Preparation and Serving Workers, Including Fast Food 536 0.739 0.920
Landscaping and Groundskeeping Workers 537 0.739 0.950
Dispatchers, Except Police, Fire, and Ambulance 539 0.741 0.960
Terrazzo Workers and Finishers 540 0.743 0.880
Baggage Porters and Bellhops 542 0.745 0.830
Financial Analysts 556 0.758 0.230
Computer Operators 558 0.758 0.780
Metal-Refining Furnace Operators and Tenders 563 0.760 0.880
Laborers and Freight, Stock, and Material Movers, Hand 564 0.760 0.850
Telemarketers 567 0.764 0.990
Grinding and Polishing Workers, Hand 569 0.765 0.970
Cutters and Trimmers, Hand 574 0.771 0.640
Secretaries and Administrative Assistants, Except Legal, Medical, and Executive 575 0.771 0.960
Geological and Petroleum Technicians 577 0.772 0.910
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Packaging and Filling Machine Operators and Tenders 583 0.775 0.980
Foundry Mold and Coremakers 595 0.785 0.670
Tax Preparers 596 0.785 0.990
Cooks, Fast Food 597 0.787 0.810
Butchers and Meat Cutters 604 0.793 0.930
Extruding and Drawing Machine Setters, Operators, and Tenders, Metal and Plastic 606 0.794 0.910
Cooks, Restaurant 610 0.796 0.960
Word Processors and Typists 612 0.800 0.810
Sawing Machine Setters, Operators, and Tenders, Wood 614 0.801 0.860
Proofreaders and Copy Markers 615 0.802 0.840
Food Cooking Machine Operators and Tenders 618 0.804 0.610
Plating and Coating Machine Setters, Operators, and Tenders, Metal and Plastic 619 0.806 0.920
Fabric Menders, Except Garment 621 0.807 0.960
Food Batchmakers 622 0.807 0.700
Shampooers 623 0.809 0.790
Brokerage Clerks 625 0.812 0.980
Legal Secretaries 627 0.812 0.980
Couriers and Messengers 629 0.814 0.940
Payroll and Timekeeping Clerks 630 0.815 0.970
Animal Breeders 631 0.816 0.950
Graders and Sorters, Agricultural Products 632 0.817 0.410
Grinding, Lapping, Polishing, and Buffing Machine Tool Setters, Operators, and Tenders,

633 0.817 0.950
Metal and Plastic
Janitors and Cleaners, Except Maids and Housekeeping Cleaners 634 0.818 0.660
Maids and Housekeeping Cleaners 636 0.819 0.690
Shoe Machine Operators and Tenders 637 0.819 0.970
Court, Municipal, and License Clerks 640 0.824 0.460
Appraisers and Assessors of Real Estate 641 0.825 0.900
Bakers 642 0.825 0.890
Umpires, Referees, and Other Sports Officials 643 0.826 0.980
Mixing and Blending Machine Setters, Operators, and Tenders 644 0.827 0.830
Team Assemblers 647 0.829 0.970
Textile Winding, Twisting, and Drawing Out Machine Setters, Operators, and Tenders 652 0.834 0.960
Bookkeeping, Accounting, and Auditing Clerks 657 0.839 0.980
Medical Transcriptionists 658 0.839 0.890
Machine Feeders and Offbearers 676 0.868 0.930
Textile Bleaching and Dyeing Machine Operators and Tenders 679 0.874 0.970
Data Entry Keyers 680 0.876 0.990
Pressers, Textile, Garment, and Related Materials 682 0.880 0.810
Laundry and Dry-Cleaning Workers 684 0.891 0.710
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.1 LANLLIIATULNA:

M19197 2.1 Uag ¥.2 wanedalusnisinnuiienagyideainuanseny (e wiiugalae)

¥ BN

1. fiyelAnguane, d1519n135EAUalE,{inn1s 1,403 709
2. {UsENaUIYTNAIUANY 841 1,155
3. ¥19ALAEIUIANN9) 1,101 2,090
4. nnaiieu,dmind 461 1,341
5. winuUIMs,wunueeluiudnazaain 7,361 10,369
6. fuURnuiiiadun1sinensuazUszae 11,577 8,163
7. fujiRnuiiiielugsianieg 8,171 2,767
8. Q’Uﬁﬂ'ﬁmss’\'mLﬂ%ﬁﬁ'ﬂﬁ"luiiw'lu 4,857 2,358
9. m%wmuﬁugﬁu 3,378 3,958
PRV 39,150 32,911
U.2 LLQﬂLLﬁ]\iﬂqﬁlixﬁUﬂqiﬁﬂ‘lﬁ}’]:

Jszau 34U u.Uang UIuan
1. AUnyelAnguune, d1519n1352AUaE,{IAN1S 470 186 485 978
2. {UsENaUINTNAIUANY 49 53 207 1,721
3. Y19NALAGEIVIANN) 174 152 1,025 1,878
4. snuadiou,wiiad 77 128 714 888
5. NUNUUIN5, nunusluduawaznain 7,419 3,367 4,901 2,047
6. fUURMuiRTafunsnensuazUsza 14,268 2,773 2,371 327
7. fujuRnuiiiidelugsfianieg 5,588 2,295 2,670 415
8. Q’Uﬁﬁ'ﬁmsé’mm%iaﬁnﬂuhamu 2,457 2,165 2,422 185
9. andnauiugiu 4682 1,99 1,051 110
994 35,185 12,618 15,846 8,550
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2.3 HANLLINATINDY:

15-24 25-34 35-44 45-54 55-64
1. fuyelAnguane, d1519n135EaUalE,{inn1s 60 386 680 673 276
2. fUsEnauIvIIWAIUAY 181 695 528 445 180
3. ¥19ALAEIUIAN99) a14 1,283 898 497 131
a. swadiey mei 343 806 409 207 41
5. wiinauusnis wineuveluiudinaznain 2,433 4,174 4,476 3,933 2,075
6. fUURnuiiiiadun1sinensuazUszae 2,129 3,132 4,490 5,146 3,685
7. fujiRnuiiiielugsianieg 1,817 2,836 3,057 2,141 927
8. fufuAnnsiuaIasdnslulseanu 1,328 2,569 1,974 1,012 319
9. gndnauiugiu 1395 1,744 1959 1525 608
39 10,100 17,625 18471 15579 8,242
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