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About me 
«
 

 Sociology degree since 1993 

 Working at Statistics Portugal (Data Collection 

and Management Department) since 2013 

 Using with R since 2015 

 Statistics Portugal Data Science Team since 2019 

«
 



Overview 
«
 

 Create and expand existing dictionaries 

 Monitor performance and validate results  

 Some results 

 Next steps 

«
 



«
 

 Economic Activity and Occupation are two of the 

most commonly collected variables in household 

surveys 

 Approximately 100.000 responses / per year  

 Census 2011: about 50% (five million) manually 

coded: 250.000 working hours 

 Census 2021: collect all data with CAWI  

 Text strings: very demanding computation  

Challenges 



CREATE AND EXPAND 

EXISTING DICTIONARIES 



«
 

 Previous experience (Census 2011) 

 Available data (Household Surveys 2011-…) 

 An old idea (2012) 

 Paradigm shift  

 Coders should be part of the process 

 Reproduce manual coding process «
 

Starting Point 



«
 

 LFS - Labour Force Survey  

 HFCS - Household Finance and Consumption Survey 

 SILC - Income and Living Conditions Survey 

 AES  - Adult Education Survey  

 TSR  - Travel Survey of Residents 

 ICT - Information and Communication Technologies 

«
 

Household Surveys 
2011-2019 



Household Surveys 
2011-2019 



Household Surveys 
2011-2019 



«
 

Eligible for dictionary test: 

 A string with more than one code 

 n ≥ 10 &  ≥ 90% code consistency 

 

 A string with same code 

 n ≥ 5 &  ≥ 100% code consistency «
 

Frequency rules 





Frequency rules 





«
 

The same word can be written in a multitude of 

variations: 

 spelling errors 

 (mis)use of abbreviation 

 typo’s 

«
 

Frequency rules 



«
 

«
 

Levenshtein Distance 

String Distance 

The Optimal String Alignment 

distance (method='osa') is like the 

Levenshtein distance but also allows 

transposition of adjacent characters.  

Each substring may be edited only once. 

Very demanding in terms of computation 

 Substitution: ‘foo’  ‘boo’ 

 Deletion: ‘foo’  ‘oo’ 

 Insertion: ‘foo’  ‘floo’ 

 Transposition: ‘foo’  ‘ofo’ 

stringdist R package by M.P.J. van der Loo (2014) 



«
 

  Stringdistance:  

 Soldado (soldier) 

 Soldador (welder) 

  dlv = 1! 

«
 

Levenshtein Distance 

Vladimir Levenshtein 







Let’s see a wordcloud 



Enfermeira (female nurse) 



Create and  

expand  dictionaries 

Lists Household surveys Dictionary 

String distance  

3 o.s.a. 

Frequency 
Rules 

n ≥ 10 &  % ≥ 90 
n ≥ 5 &  % = 100 

 

 

Human 
Validation 

Pre-process Pre-process 



XKCD 

Motivation 



Ongoing development… 



More data to analyze… 



«
 

 Classify 

 Occupation and Economic Activity 

 Exact matching 

 2 and 3 digits level  

 Compare with manual coding (preliminary stage) 

 Communicate results 

«
 

Algorithm 



Automation and Integration 

«
 

 R Package: classify, plot and 

summary report 

 RMarkdown: classify, plot 

extended report, output files 

 Integrated in our management 

system: full automation 

«
 



«
 

 tidyverse 

 janitor 

 stringi 

 tidystringdist 

 knitr 

«
 

Packages 

 qdap 

 readxl 

 rio 

 wesanderson 

 wordcloud 



MONITOR PERFORMANCE 

AND VALIDATE RESULTS 



Monitor performance  

and validate results 

«
 

 Plot and report 

 Rmarkdown report 

 Validation:  

 AES automatic classification 

 Dictionaries 

«
 



Report & Plot 

Report 
 

 

========================================================= 

   Summary Automatic Classification of Economic Activity 

 ========================================================= 

  

   Total cases: 25607  

   Classified cases: 14637 ( 57.16 % ) 

      *  13333 ( 52.07 % ) equal to manual classification 

      *  1304 ( 5.09 % ) different from manual classification 

   Not classified: 10970 ( 42.84 % ) 

  

  --------------------------------------------------------------------------------------------------- 

Plot 

Same as manual 

Different from manual 

Not classified 



RMarkdown Report 

Labour Force Survey 

Coders 
(validation) 

Internal 

Wikipage 

Dashboard 



RMarkdown Report 



RMarkdown Report 



RMarkdown Report 



RMarkdown Report 



RMarkdown Report 



RMarkdown Report 



Wikipage dashboard 



Monitor performance  

and validate results 

«
 

 Adult Education Survey (2016): 

 Automatic classification thoroughly reviewed by the 

best team of coders 

 Dictionaries 

 Occupation and Economic Activity Dictionaries 

reviewed by all the 7 regional teams of coders 

 Data collection 

 Feedback from / to coders «
 



Occupation  
(3 digits) 

» 



«
 

 tidyverse 

 formattable 

 xda 

 ROracle 

 Openxlsx 

 knitr 

 waffle 

 

«
 

Packages 

 lubridate 

 janitor 

 png 

 grid 

 gridExtra 

 RColorBrewer 



SOME RESULTS 



«
 

«
 

Information and Communication 

Technologies 2018 (CAWI) 



«
 

Information and Communication 

Technologies 2018 (CAWI) 



«
 

 Ineffective with new strings 

 Dictionary expansion depends on human validation 

 Changes may occur with new interviewers and new 

coders 

 Changes may occur when coders change their 

mind 

«
 

Limitations and shortcomings 



«
 

Consistent 

Error management 

Speed 

Effective 

«
 

Advantages and benefits 



NEXT STEPS 



«
 

 Every new [string + code] is added to dictionary 

 spelling + stemming 

 Different distance metrics for short and long strings  

 n-grams 

«
 

Next steps 



«
 

 Special attention on specific cases 

 Use auxiliary variables 

 Provide an extensive and properly validated dataset 

for machine leaning 

 uRos2020 8th international conference 

«
 

Next steps 
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