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Automatic coding system Manual coding by coders

Verifying the code

Coding
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Ensemble Model(Voting)2020 Census dataset

Usage

Auto

coding
Manual coding

Final 

version

File 1 File 2 File 3 File 4

AI learning &

prediction
○

Comparing the 

results
○ ○ ○ ○
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AI Model Consistency rate (%)

Ensemble model 86.758

KcBERT-large 85.889

KoBigBirdBERT-base 85.830

KcBERT-base 85.828

BERT-base 85.707

KcELECTRA v3 (Base Discriminator) 85.195

RoBERTa-large 85.161

RoBERTa-base 85.055

RoBERTa-small 84.997

KcELECTRA-base 84.711

KoBERT 28.944

By models By digits & phases

77.21

72.779

67.569

58.584

81.112

76.748

72.903
70.468

94.952
92.065

89.39
86.758
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1st digit 2nd digit 3rd digit 4th digit

Ensemble model’s consistency rate (%)

Auto coding Manual coding Final version
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AI Model Consistency rate (%)

Ensemble model 81.841

KoBigBirdBERT-base 81.045

BERT-base 80.956

KcBERT-base 80.808

KcBERT-large 80.511

KcELECTRA v3 (Base Discriminator) 80.227

RoBERTa-base 80.130

RoBERTa-small 80.117

RoBERTa-large 80.023

KcELECTRA-base 79.860

KoBERT 29.677

By models By digits & phases

72.492

67.53

63.473 63.39

82.347

78.479
75.289

70.514

91.166
88.574

86.098

81.841
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70

80
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1st digit 2nd digit 3rd digit 4th digit

Ensemble model’s consistency rate (%)

Auto coding Manual coding Final version
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Coders’ work form on inconsistency

Text Results Coders’ choice

Business 

name 

Type of

business

2020 census AI No.1 or

No.2

Cause(s) of 

inconsistency
No.1 No.2

Code/Name Code/Name

.. ..

.. ..

.. ..

Industry

Text Results Coders’ choice

Position
Depart-

ment

Individual 

task

2020 census AI No.1 or

No.2

Cause(s) of

inconsistency
No.1 No.2

Code/Name Code/Name

.. ..

.. ..

.. ..

Occupation
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Share of chosen code (%)

38.97 39.11

60.97 60.89

0.07 0

0%

20%

40%

60%

80%

100%

Industry Occupation

2020 census AI model Etc.

Major cause of inconsistency

Cause of inconsistency
Industry Occupation

Number Share(%) Number Share(%)

Uncertain meaning of the data 11,721 38.8 11,177 34.9

Short length of the data 14,553 48.2 15,421 48.2

Missing ‘Business name’ or ‘Type of business’ 1,298 4.3 4,026 12.6

Related to ‘Other’ on taxonomy 53 0.2 0 0.0

Additional info needed

(e.g. sex, age, education, …)
0 0.0 0 0.0

Etc. 2,552 8.5 1,400 4.4

Total 30,177 100.0 32,024 100.0 
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Share of chosen code (%)

Cause of inconsistency
Industry Occupation

Number Share(%) Number Share(%)

Uncertain meaning of the data 11,721 38.8 11,177 34.9

Short length of the data 14,553 48.2 15,421 48.2

Missing ‘Business name’ or ‘Type of business’ 1,298 4.3 4,026 12.6

Related to ‘Other’ on taxonomy 53 0.2 0 0.0

Additional info needed

(e.g. sex, age, education, …)
0 0.0 0 0.0

Etc. 2,552 8.5 1,400 4.4

Total 30,177 100.0 32,024 100.0 

Complementary use of 

AI, auto coding system 

and manual coding 

needed

More accurate and 

ample data needed

Major cause of inconsistency
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AI's work process
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Tradeoff between confidence & coverage
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Data collection

Raw data

Auto coding system

Manual inspection

AI coding

Manual coding

Coded data

Uncoded data

High confidence

Low confidence

Sample
Step 1

Step 2

Step 3

Code verification

Code determination 

among a few codes
Machine learning 

& prediction

High Accuracy &

Wide Coverage
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Thank you


