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The EU statistics on income and living conditions (EU-SILC) aim to collect timely and comparable
cross-sectional and longitudinal data on income, poverty, social exclusion, and living conditions.

EU-SILC is a household and individual data collection which output is harmonised as it is regulated by
ChEEUl EMAround 90% of the data collection is made up of annual variables. The rest are either

[1,2] ec.europa.eu
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yvearl="21"

Data processi

‘'D_file_light.r’
"R_file.r’
"P_file_tax.r’

"H_file_no_tax.r’

paste( ' ad_hoc’ ,yearl, .r’ ,sep
paste( 'rolling_modules_20" ,yearl, .r’ ,sep
‘'make_reconciled2.r’

"weights_integrated_bergros22.r
yearl yearl start) error= erro

"Reorder_files3.r’




yearl="21"

'D_file_light.r’

‘R_file.r’

'P_file_tax.r’

"H_file_no_tax.r'

paste( 'ad_hoc’ ,yearl, .r’',sep=""
paste('rolling_modules_20" ,yearl, .r" ,sep
‘'make_reconciled2.r’

"weights_integrated_bergros22.r
yearl yearl start) error= erro

'Reorder_files3.r'

"check_values.r"

"check_values_weights.r’

‘check_weights.r’

Data processijgleRigla




Data validation

‘check_values.r'

‘check_values_weights.r'

"check_weights.r’

"logical_checks.r'




Data validation

‘check values.r'

‘check_values_weights.r'

"check_weights.r’

"logical_checks.r'




Furostat documents (pdf, excel) Our code

‘Previous SILC data

Set of rules

‘ Reports (txt)

— - SILC files (csv)
-




Why we need automatic rule extraction

‘Rules” change between years

RB090: Sex

Domain/Area Basic data/Demograp SRl a1 filter (RBO90O_F

Transmission type Early and regular

Reference period Constant

Unit All current household members (of any age) and former household
members

Mode of collection Household responden

Values 1 Male
2 Female

Flags ] Fllled Topic and detailed topic: Person and household characteristics / Demography
-1 MlSSlng Variable type: Core Variable/First wave/ Annual

Unit: All current household members (of any age)

Reference period: Current

Mode of collection: Household respondent or registers

In use (period): Yes, since the first year of EU-SILC data collection
Series’ differences: No changes

2021 L

Female

1 Main source is survey or interview

2 Main source is administrative data

3 Imputed

4 It is not possible to establish a main source
-1 Missing

R_Tilel filter (RBO9O_F



pdftools

dic and detailed topic: Income, conzsumiption and elements of wealth, including debitz/ Total annual
ymne at household and respondent level

iable type: Annual

t: Househald

erence period: Current

de of collection: Household respondent

1z (period): Part of 2019 ad-hoc module, collected annually from 2021
ies’ differences: Yes, in 2021 moved to annual

=y

Reduced working time, wage or =salary (same job), including self-employment (involuntary)
Parenthood/ parental leave fchild care/ to take care of a person with illness or disability
Changed job

Lost jolvunemployment! bankruptey of (cwn) enterprise

Became unable to work because of illness or disahbility

Divorce ! parinership ended ! other change in household composition

Retirement

Cut in social bensfits

Cither

o8]

2= T Y T S

1 Filled
-1 Missing

BRI ) _text < pdf_text (pdf_path

-9999595 95 - 995555 99

Flag Type and
name content

Two-digit
flag: first
digit

Two-digit

flag: second

digit

pdf_data tibble(page_number = seqg_along(pdf_text),

()

~ O h s

0 £ da G ha

Step 1: pdf text

Topic and detailed topic: Income, consumption and elements of wealth, including debts [ Total a
income at household and respondent level

Variable type: Annual
Unit: Househald
Reference period: Income reference period
Mode of collection: Denved
In use (period): Yes, since first year of EU-SILC data collection
Series’ differences: Mo changes

Income (national currency) without inflation factor

Values

Collected via surveviinterview

Collected from adminisirative data
Deductivellogical imputation (also including 1
and bottom-coding)

Gross/net conversion

Model-based imputation

Dionor imputation

Mot possible to establish the most commeon
source or method

Met of tax on income at source and social
contributions

Met of tax on inceme at source

Met of social contributions

Mix of different nets

Gross

le (the value was not collected)
P00090.00-D03000. 00

dividing by 0 appears

pdf_text

[3] https://cran.r-project.org/web/packages/pdftools



mutate

(]
is_values str_detect(1ines, pastel ', keywords $Values_string SeCtlonS

is_flags str_detect(lines, paste0 N\ , keywordsS$Flags_string,
is_description str_detect(1lines, paste0("A\

section_id = cumsum(is_values is_flags is_description
ungroup

mutate
topic = case_when

is_values /alues”,

is_flags "flags",

is_description "description”,

TRUE NA_character_ Topic and detailed topic: Income, consumption and elements of wealth, including debts / Total annual
income at household and respondent level

Variable type: Annual

Unit: Household

Reference period: Income reference period

Mode of collection: Derved

In use (period): Yes, since first year of EU-SILC data collection

Topic and detailed topic: Income, consumption and elements of wealth, including debis/ Total annual Series’ differences:- Mo changes
income at household and respondent level
Variable type: Annual

Unit: Household

Reference period: Current

Mode of collection: Household respondent el Q000 009 999995 99  Income (national currency) without inflation factor
In use (period): Part of 2019 ad-hoc module, collected annually from 2021
| Series’ di - g nnual
Type of Fla Type and Type of
e 9 e L Values
A ] ] . wariable name content information
r salary (same job), including self-employment {involuntary) Collected vi - .
2 Parenthood! parental leave /child care/ to take care of a person with illness or disability :0 scied via SUNE\'T' 'FTEN_IEW
) 2  Collected from administrative data
3 Changed job . . . . . . "
4 Lost iob/ | o bank of teror Mast 3  Deductiveflogical imputation (also including top-
ost joblunemployments ban ruptcy. (own]ev BI‘[?I.'ISE TWD-G'Eth s and bottom-cading)
5 Became unable to work because of illness or disability Common N K
i ° i N flag: first 4 | Grossinet conversion
6 Divorce / partnership ended f other change in household composition T sSource or P )
) fﬂgrg— method 5  Medel-based imputation
7 Retlremen.t G | Donor imputation
| social benefits 7 Mot possible te establish the most common
¥ Oth source or method
_F . Metof tax on income at source and social
L : = Incpme contributions
A Missing variable 2 | Met of tax on income at source
- . S
2 Mot applicable (HID10 not equal to 3) ]"wg-digjt Type of 3 h'_Et o 5'?":"3' contributicns
. 2 t applicable (HBO10 not equal to 2021) flag: second collected 4 | Mix of different nels
. valus 5  Gross
digit & Income component(s) not taxed
{ — B - = e = - 7 Mix of net and gross
& | Unknown
9 Mot applicable (the value was not collected)
Imputation factor = collected -800000.00-000000.00

value | recorded valuas *100 K erablam of dividing By O anoears



range_pattern Reqular GXDFGSSiOﬂS

TCAANGHCZAAN A\ 2DNNS* (7 [-—] [to) \\s* (-?\\d+ (?:\\.\\d+)?)

A negative integer, or a positive integer,
or a real number

NCEICH TR IETSINCEN / [\phen (o), en-dash (—), or em-dash (—), the

()
word ,to
0-99 Number of hours of education during a typical week
- |
BE Belgium
BG Bulgar_ia
1-999999.99 Benefits Cz  Czechia
enmar
- 99999999 = '1 LDSSES - DE Germanv
Format: Four-digit number, no decimals
Household from previous wave
1 At the same address
1-31 Day 2 Entire household mg
NUTS 2 digits Household no longer in-scope
3 Entire household mg
4 Holeahonld mnaved o




var "HYOL10'
text pdf_data filter (variable_name var topic ‘values’ Tines keywordsivalues_strin
pull(lines pasteQ

Extracting the rule[4]

) elements of wealth, including d
ranges stringr::str_match_all(text, range_pattern

print(ranges

Reference peried: Income reference period

Mode of collection: Derved

In use (period): Yes, since first year of EL-SILC data collection
[[11] Series’ differences: Mo changes

[,1] [,2] [,3]
[1,] "-999999.99 - 999999.99" "-999999.99" "999999.99"

-995955 .99 - 999539 99  Income (national currency) without inflation factor

Values

length(ranges[[1 0

Collected via survey/interview
Collected from administrative
Deductivellogical imputation (3
and bottom-coding)

Grossinet conversion
Model-based imputation
Donar imputation

Mot possible to establish the m
source or method

Met of tax on income at sourcs
contributions

Met of tax on income at sourcs
Met of social contributicns

T "

condition paste('value »>= ', ranges/[[: 2 & value <= ", ranges[[1

L

print(condition

source or

Result

= N

[1] "value >= -999999.99 & value <= 999999,99"

< R Ja 3 R

ype of Mix of different nets
flag: second collectad
. value Gross
digit Income component{s) not taxe

| [ R | —



Other validation

'check_values.r'

'check_values_weights.r'

'check_weights.r’

"lTogical_checks.r’

https://cran.r-project.org/web/packages/rvest

https://cran.r-project.org/web/packages/pxweb

https://cran.r-project.org/web/packages/readxl




Mame

— report_D-file2021

— report_H-file2021

— report_H-file2021_weighted
— report_logical_checks2021
— report_P-file2021

— report_P-file2021_weighted

Final reports

— | report_R-file2021

= weights_errors_2021



File Edit View F:irWEaJ rfat:)()rmtfs

There are 4 variables with errors or warnings in R-file
There are 2 wvariables with too many missing values in R-file
There are 1 wvariables with wvalues that are not allowed in R-file

There are 1 variables with wrong flags in R-file

AGE OF CHILD WHO IS NOT HOUSEHOLD MEMBER

Warning! Variable: RK828. 1 walues outside the desired range. Example: 98

NUMBER OF NIGHTS PER MONTH THE CHILD SPENDS IN THE HOUS

Warning! Variable RKB/8 has 22 % missing wvalues.

o o R R R R R R R R R R R R R R R R R 8RR R P () 8 25 o o o o oo oo oo 8 B A A A 0 8 A R A R R R R R R R R R R

LEGAL CHILD CUSTODY SITUATION

Warning! Variable RKB88 has 22 % missing wvalues.

2 8 3 3 28 8 a8 28 28 2 28 28 28 28 28 8 28 28 38 28 38 380 B 0 8 R R R R R R R R R R [, 2], % 2% 9 38 o o 8 8 8 8¢ a8 o8 a8 a8 38 28 28 38 38 28 38 38 38 3 38 6 o a8 o 8 ¢ o o o e B

RESPONDENT STATUS

Years wvalid: »>= 2006 . Error: Flag values NA not allowed. Expected walue: 1.



report_logical checks2021 - Notepad Fi ﬂ al re DO rtS

File Edit View

——————————————————— as.numeric(PY@10G )<= 0 & (PL211A == 1 | PL211A == 2) ----mmmmmmmmmeo
------------------- Person is an employee (PL211A = 1 or 2) but has no income from employment (PY@1¢

29 row(s) affected

“"Temp_id2" "PYB1ec" "PY@1eG_F" "PL211A" "PL211A_F"
"B34717668812828" 8" "g" v "1"
"B5341788812828" "8" "g" 1 1
"88451788812828" "8" "a" 2 1
"B9331/708812028" 8" "g" 1 1
"B2811c68812028" "8" "g" 1 1
"84311788812828" "8" "a" 1 1
"12321808812828" 8" "g" 1 1
"B2181ce8812828" "8" "g" 1 1
"83841968812828" "8" "a" 1 1
"B5841908812828" 8" "g" 2 1

64 row(s) affected



Conclusions

-We developed a code for validation of SILC microdata
and tailored to our taste and needs.

e [he code is in use now.

o|n this code, we extract validation rule from the Eurostat
documentation

The main source is the pdf documentation (doc65),
but also excel and online sources

» he output is a collection of reports in .txt format



Dros: Conclusions

e[t works (most of the time)

«R-based pipeline simplities SILC validation.

e [he validation works on different years, with little maintenance.
e |t takes minutes to run

e Automation reduces human error
«All packages (and R) are free COHS'




THANK YOU!

[1] ec.europa.eu/eurostat/web/products-key-figures/w/ks-01-24-001

[2] ec.europa.eu/eurostat/web/microdata/european-union-statistics-on-income-and-
living-conditions
[3] https://cran.f-project.org/web/packages/pdftools

[4] https://cran.r-project.org/web/packages/stringr/

Statistics Iceland
margherita.zuppardo@hagstofa.is
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https://github.com/MargheritaZ/SilcValidation



range_pattern "O\N\d+ (7

LI
(<=

discrete_pattern

open_range_pattern
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