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A Basic lllustration of the Industry and Occupation Coding Process

fﬁﬁiﬁb’%@.
4 \
4
Autocoder
« Mail * Industry index + Consistency between
- TrteFat = Dictionaries * Occupation index industry, occupation, and
v In person + Hard codes * Military index class of work
P « Employer name list « Consistency with

educational attainment

Clerical coders

Data collection

H2E /AR XS 0|8% D|=mAR=AL HAURRF

theow HE ANLTON W 97selnE BN A9e BRAE A=
$ WHS WAFT “Using a Similarity Index to Understand the Measurement and
Meaning of Occupations”2= A|&-29] YA FH o] o], w7tdo] 20231 9EZ o5 A
oqe] gl Ametn ¥ & Atk
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Azl MAHW A WA AR $EAR 43 WAL ZFEF 5 AR A
4L SHE Hx, T ouA ARolE HWEL AR B By 54 ARS 2
APV EE )z S 2P AASw Y AY A BfF ARG HE
otk gtal @S A Hdok ZAEY ®A o 7P 2 ®s F o shve viE
7 WA £ 2A gHd # UEE g AU, FAdE FolRAR 1EE &
g9 W82 322 O 2 39T 5+ 9 2AES WA, eeklos 9
& o= 60~1002H5 AT = A HEE FAUAT
20011 w 2018 2001910 2021
What kind of work was this person doing? b ':h:‘ .*:: ":hi'.,ﬂ':“r':_mf" mff"}p.'“:u,"?
For axample: maisiored NUMS, DEIOMAS Manaosr [FOF @ am e Sl grae leacie, aniny v
spervisce of o .'_.,.,.t!,.,. 1.,.,‘,,.ﬁ,,..lm - phumber
accountant]
f. Describe this person’s most important
@ What were this pi"m L] I'I'Klll'l important activities or duties. (For example: instruct
activities or dutiea? (For anample patwnt carm and evaluahe studints and creale esson plans
dhrecting hinng policies, supery ...--.,- widor clorin assembie and install pipe saechions and roview
Iyping an i fling, mecon 1hng frane 1l AoovelE f'“'i'j'-':']l|"-:.l-'|'pfllrul'-“'ri-fq"!'.ll.k
<adg 2-2> DjmAR|=AL HYEHe| Blgt
A YRR A 2 Agueldel FEAY FRLe vz 4
otk RAEE oA F3S AN FUL ol ERAEAEL oldfs} e

AAES B9 FAT 5 gk
1. Hojg| FHXze

A WA sjof & d2 Hloly dA2th LEFom A #d
R of o 7pA s @ 7%*401 Atk 1 A
= SRAE Amstd Aol ofyr] wEel] AR HE 4 A Fe vE
4 % dAE 5 Qdrh wepA oy 7H] ElolH A 5
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Sl 7S
Eo JE 2EE A3 T JAY Aol F o33 & Y= M3kEA
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TAIEE ST F JA =t

ol s AdE 25 e F30] ofd HlolH Ayt FH HZ o
7] ol oy TeFgt 7Ijo]l EAgTE HEAR Ho e £AE BT ARAE W
At agla on|rt gl dole AASY “director of operations’E <2 EW, ¢17]
A ‘of = So= u|E sjelsl=t] AAgo] ¢17] Wil “director operations’ 2 ¥ 73
o 283 ~g8go] AR A4 e dolu A% SuE ~dyoz WA,
‘direct fund-raising’IXAH & & W) AMEEE 754 & ‘direct fund raising’ 7 72

e

m& e

= =
o] AAsIY. &, AFEE =5 & A5l 27t o9 Fo] dHHE He, 29 ¢l
= ZMEL 2% A A3 vpAUt e 25 LemmatizationS 3FCF ‘medical assistant’ =
‘medical assist = WA dHlo|E7 & AHElE = A AAEE P

Table 1. Text Pre-processing Steps

Step Before After

Lowercase REGISTERED NURSE registered nurse
Remove stop words director of operations director operations
Correct misspellings maintaince maintenance
Remove punctuation director fund-raising director fundraising
Collapse multiple spaces fire chief fire chief
Lemmatize medical assistant medical assist

<3g 2-3> HAE FANI| 1

oM ARERE FAKE S8A LS FARIFAE(cosine similarity) 57874 €]
1=

Ashe] e ¥Ho| AHgHEE ZRgolth fA}
 2be] fAEE SRR vEARlEAY HY
SIOCIEE RIEEESE)
] X

47 2he] 9iE FAES

I

il

B4 ot} #Adle A9 glol B 44Ho] Yt vojw

AT fAHE S

Bedlch S WAL 0-1 Aole] gholul, 0& FAME Zhd WA 1S frakE

7} 7bg e golth BAE 7] FA% Z4e AFE Zzadmdeld At
E

Wl Awste] clsolad. 5
B3 Aol <1 24> Aol xi,
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Table 2. Examples of Most and Least Internally Similar Occupations, 2021

Job-Name Similarity Task-Description Similarity

Most similar

Flight attendants 0.864 Postal service mail carriers™ 0.573

Physical therapists* 0.814  Painters and paperhangers 0.469

Nurse practitioners 0.786  Postal service mail sorters. processors. and  0.448
processing machine operators

Sales engineers 0.786  Dishwashers 0.441

Respiratory therapists 0.778  Meter readers. utilities 0427

Least similar

Other textile. apparel. and firmishings  0.031  Business operations specialists. all other* 0.013

workers

Computer occupations. all other 0.038  Other material moving workers 0.015

Textile machine setters, operators, and 0,041  Office and administrative support workers,  0.016

tenders all other

Other material moving workers 0.041  Agricultural and food science technicians 0.016

Other entertainment attendants and 0.045  Social science research assistants 0.020

related workers*

<13 26> RALETH 7% g2 FYn W Felol of
5. HYolE X HYETY xS FAE FEat H[1(2011-2021)

< s Btk AYelE fAE
T= 201949] 7}92 A st
AR otk Tel} Hgolge W




gglo] mEaA okie) ASAE B W A4% fAEE ol st o
2ol 99l 3 Shhs 201995 E APAY 2o HolE w3y Moz A
th AR E ge Je) dolE Aols] FAEE Y] el the sl v
4 o ol FAHESE sere Aoz el

Figure 3. Occupational Similarity by Job Names and Task Descriptions. 2011 to 2021
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<38 2-7> 2 Yo[Ent APHEF |FAIE FF Z1t (2011~2021)

6. 72 HUYDE FUS, HYLY QAT
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Aulz AL W 4] a5 AYelE FAE R KAk 2018l Al
A9, 14 2 fAB Hol FAEA AP Bel F7HAa, 201996l E 53

A

.
A, “AETP, A7) A, 9 R AT AR, “AEPY RAEs M
ol Z7HAh olel el 37he A9 AR £7e) Wl ol A4S &

=
MRS S7HIFEHEAL & 5 dTh
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Figure 4 Job-Name Simuilarity by Major Occupation Group
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Figure 5. Task-Description Similarity by Major Occupation Group
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1 9= 4B Utk 2 el 37 2he N2 of
13 ANY SuA EE AL 9EYo T ZARYS e AGHYRF
48 A "B AT OF Ao k. 2217] SIaiA

CHEMHE N S4T30
EMHEOITE BT O
B4 LD OEEE o2

& shjuiet ofzioly -

<1g 31> Al SAEFAILE RS 7S

H2ZE AZtAE]MX|(Elasticsearch)

ATEAIEFAIEES s 7es Asl depagXx] AAdxds AR

dep~EMA s olpx] £ 7Nk F5 A 2 BMqixlelth HAE BAMd 5
A AA<zlolzt 2§ Aol AHSET AHAEHMANME qdd 7eS Al

[e}]
& ojZe)old B sl



FE like 2 ol&SiM AME ot likeZ HAT A A e HelEt &
o b 22)a Foofuf fojojol] theh A2 52 etk

detagXR o] 54L A Az o] d1n. A HAZ 7MY Fad Ve
HAEHM(Full Text Search)oltt. A4 715& ARk ARSAE A7l & A
b 2 EfolBE wmieh A7)el ste FH w7t st AAjEojof itk ad|
olF wWEA ApFehde] ANEA Gethi, ARARs 3 "@ol7h ey Fel) oy
H2E 9¥S v i Qe Aotk F WA 72 &7|vlke|selt 27)uprt gle]
= 222 HolHE 4 F=E st Adske Zlwe] ok Al MAl=
RESTful APl 7]59] #|°Jtk. REST APIZ Sl B AJZH Thol AepiEMA] 7]
e AT g 3ok AR FAQ) 72| Alwolth HolEZE Sojed vig
AL o F7] vl HAole] 4 A wE o] Jhesitt

dHAE XX 9] dHE EAgTE. RDBMSe= 2 A AAIZH(Real Time) A&
78tk HolEZF W0l He W wFH A 12 A= Zo)7F YA Near
Real Times Alggtial e Igja ERAY 2 75s AEshA] F=th
A dHoly #Eel B #ae 7HAoF sk ©e] Stk

- 3K -
* =

Log Files . elasticsearch kibana
; | Ship
Malnics
4

Windows &
Evints

logstash

Pare & Transfom
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2. GMY 7=

BAEAA A FE= AAS 9% ofF F83F FiEo|t o] FE= b9l
HE AM37] A o}F agzog FAo] Hol glo] wax &3 Hao] 7}
s Bk 9N FE= HAES AAs] s ARge] HE EA4 e @
o5 A&FOE 3] 93 Fxo|th A7|dA ool gol Told 3Fete A
W(Key)E oHlste Zlolth ARl FxE ARSI 54 doj7t X A&
olF wWEA S F glon ol FEA HA £xE wEA st A9 HAS

3

AgH FA B} gee dael P

<E 3-1> gMQl #=o| #9424

Ils Sl

o2 AP |zt
C

EIMX|= 2t T E Of2(0] MZESICL O] APHE2 2M W 2 1{/%
(Vocabulary) 2

S Mo 222 JtX|1 QUCH 0|2 mAE

R

= L
ZAE ZAE ° = |
Sted ZAE Z|AEE 2M DU QK| HES 2 FU HEE =Y

(Posting List)

HAEOAM FEQ TS HOl2tn ottt B2 o AHO| S50| = o

E
° g HOol ofH EMOM O AX|0f LIEFL=X(0) Ot YEIF =AY 2|&

(Term) | oy xzo] =ct.
e o | E2Y EAEE SF ol Ueits 2M0 DS J|SetD Bad Fe 9
Iowm; XHEE 7|28 4 QICh 0| EX CHO{S AMET [ §jY Cho|2 m&st
e = 2ME WEA &2 T2 zotErt

3. Of'22}0] X{ (analyzer)

ARAEH A0 SRRl AR A% e Bhas F 3

Uolth, shdefel 4t H2ES B4 F ofd AKE FHHT A P2 44
A}, olgA Aelg BEo] E& HolE: o)Fe HolHE AT W W2T £E
49l PAE Fsal o Foh ohdetelde Al AR Fsel g B

o} 2 4] 9]
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<# 3-2> O 22t0| M| M 7HA| 824

FH4 T

o

=AEH | EAEHE HAEZS MOlststr| Ho| EAEE FHSHAL Hetdte
(Character |Gl Ar&%tCt. E+EXE MAHSAHU EXNES CHE EANEER HEE

Filters) T QUCE.
E3L10|X EJLIOINE EXIYE ES(token)2 2 EYst= AT it EEL O
(Tokenizer) g A THOE AREStL AMo| J|2EHRI7t ECh EES Us + U

THels Bl REH J|FoE ik,

EZZH |EZZH:= M4E EES HASHHL FIF Y2 e i ArEEICH
(Token SHElA BM, 280 X 7(stop words), CHARAL Hzt 5o X¢o] EZ2
Filters) LHE SolA O|F0fEICE

H3E AISAIZRALHE AtAEMA]

1. AISAIZ2FAIAH off 22to]

ATEAIEFAI &M= AAEARRANAM AFs 94 7152 AHsh7] fsiA ofd
gfol A5 Z|&Huto| s RHEAY. 7IRAH R AsHd
detolA o)l 24474 75 Algs AT hdEtolA, 71HE dREA F Eﬂ 7}%
A5 Foa F7] 93 fdetelAr WHEAT. AISAREFAILHAA AFEHL 9l

ol 2},

rl

|

i

rr
2
i
kv
o
Y
rr
o
&
S
=5

<HE 3-3> AISAZFAIZE O220[XMe 7|s

Of 2 2t0] X 7Is
ac_search_analyzer st A
ac_index_analyzer Arsatd Qe
chosung_search_analyzer =g A
chosung_index_analyzer g oEd
ac_index_sub_analyzer 7|I4E AEE LXOf oSt IHSX| F0
chosung_front_analyzer g FEFE X i 7HEX] 2H
titte_nori_analyzer e 2N
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ofdeto]A Yo EEE Aeshe ESZHE oA F714<1 HlolHE st
= = T 2] FE|(JamoFilter),
A4S B8 Fv 24 9 ZE(ChosungFilter), =< Fol= WA F+ ZH

Sl= 2 W3] %= Z¥ (EngToHanFilter)7} 3

2. AISAIZR/ALE o[ MEFTL=

AIFAEFAIZES 221 dHo]E o] ~RDB)E 21 Jth s Abdo] 2
ol HHlo|HZ XA ZEHS A5E 7FA 7] Wil 22F dlojEHo]2d ¢
A8E ARt LEtEd U= ARE EujohA] Ak A1AS FaA
A7sHA Bk dHolH AF F2e A AR ARE EFo) 2 A7 H o

S 71 7z wek A9lg 3l o] ek

K}

"actvtnyn": "Y", // B43 %

"ctgrySn": 11, // FtE|n2| (AlAHAAH FED2HE)
"atcptType": "28", // 10: ¥H(¥), 20: HHLAPI
"count": 3, // d4=

"id": "0G_20_((F) )4V, // FM 20 id
"entityTag": "0G", // TAG (ex) 0G: Organization
"word": "((F))H4TR" // UEHE

}

<18 3-3> A2t 7ls HolH MY¥x=

e e Q) TEE WEIN PAL WA S ) Baol k. 2
Fe Aol Bl F7lehE AQE whEo] FhUl, ABARRALRE ¥ 7}
2 Q9L ok A WARE 2474 J15S AYH] AN 24998
A B o2 Bo] AR Bhe 1952 QYT W AW PHL §)

= A=
SPIAA GolE s E 5 YA vie A2 8 FE Aol



GET local_atcpt_word_23@517/_analyze
{
"analyzer": "chosung_index_analyzer",
“text": "HHAHX"
H
<8 34> =g HM of 220l X
"tokens™: [
"token": "A A X x ",
"start_offset": @,
"end_offset": 4,
P'typeﬂ : Ilwordll,
"position”: @

8 ol AHgAe) dee 29 4 9l

GET local_atcpt_word_230517/_analyze
{
"gnalyzer": “"ac_index_analyzer",
"text": "d Y HX"
|

<38 3-6> Ats2td Of 220l

== 595 “ArA AP R o =
= A, ].’ 1— /\1-/\ /\1-)\1 ARAL

NN

NeolME B FAE oA

J
JaL Efo]® Aeks 9jalq Abdel v
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"tokens": [

{

" v

“token®: "aM,
"start_offset": @,
"end_offset": 4
"type": "word",
"position”: @

"token": " A ",
"start_offset": @,
"end_offset": 4,
"type": "word",
"position": @

"token": "x } ",
"start_offset": @,
"end_offset": 4
"type": "word",
"position": @

“"token™: "X F oA
"start_offset": @,
"end_offset": 4,
"type": "word",
"position": @

},

<03 37> RS Q1A
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Abstract

A study on the introduction of automatic
completion function of the industry and occupation
classifications to the 2025 Population Census

Chankyun Woo

Statistics Korea carries out the Population Census every 5 years,
which covers 20% of the total population. In the census, many survey
items are investigated, and survey items filled out only in a subjective

form are those related to industry and occupation.

These survey items can be aggregated only after being converted to
numeric codes of the standard classification after the census is
completed. Therefore, during the first business process, these survey

items should be converted into standard classification codes.

Because the Population Census, which is a large-scale survey, covers
a huge number of survey targets, the scale of conversion into codes
varies, depending on the quality of responses. Besides, due to the
preference for non-face-to-face interviewing after the COVID-19, the
self-interviewing method by respondents is more widely applied than
the interviewing method by enumerators. The disadvantage of the
self-interviewing method is that the respondents’ text responses
cannot be known before the data processing. Therefore, this study
aims to improve the quality of text responses to compensate for the

shortcomings of the self-interviewing method.
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The Al statistical classification system not only provides the standard
classification, but also provides an automatic completion function that
recommends keywords matching the survey items. Through a smart
use of this automatic completion function, the quality of responses
can be improved. As in the case of the United States Census Bureau,
composing the questionnaire so that responses can be filled out in
detail can be an option, but it has the disadvantage of increasing the

non-response rate.

The result of the pilot survey showed that the selection of keywords
appropriate for each survey item was the most important and which
keywords were exposed at the top position was the most important

issue.

The result of data analysis shows that most of the responses are
word-centered short answer type. Therefore, it is important to select
and recommend keywords that best represent the characteristics of
the classification. In the case of occupation-related questions, it is
necessary to change the questionnaire to ask for occupation names in

the long term.

Key words. Population Census, industrial classification, occupational
classification, automatic = completion, Al  statistical

classification system
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