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Tree by Piet Mondriaan

1909 1911 1912
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Example: Data validation

A. Simon (2013) Exhaustive and detailed typology of validation rules. ESTAT working document.
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Example: Data validation

MPJ van der Loo and E. de Jonge (2020) Data Validation. Wiley
StatsRef: Statistics Reference Online, DOI:
10.1002/9781118445112.stat08255

https://onlinelibrary.wiley.com/doi/abs/10.1002/9781118445112.stat08255
https://onlinelibrary.wiley.com/doi/abs/10.1002/9781118445112.stat08255
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Example: Validate

MPJ van der Loo and E. de Jonge (2020) Data Validation Infrastructure
for R. JSS (Accepted) https://arxiv.org/abs/1912.09759

https://arxiv.org/abs/1912.09759
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Learning to use validate
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We are extending validate
Increased support for
· long-form (transmission) data formats
· time series data
· grouped checks

Example: checking for gaps in (time) series

library(validate)

is_linear_sequence(c(1,2,3))

## [1] TRUE

is_linear_sequence(c(1,4,5))

## [1] FALSE

Part of ESS Grant agreement 882817–NL–validation
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Example: Validation Report Standard
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Example: Validation Report Standard

M. van der Loo and O. ten Bosch (2017) Design of a generic
machine-readable report structure Deliverable of ESSnet ValidatFOSS
ec.europa.eu/eurostat/cros/system/files/wp2-genericvalidationreport.pdf

ec.europa.eu/eurostat/cros/system/files/wp2-genericvalidationreport.pdf
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Example: Validation Report Standard

Triton (SW) VTL
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Example: Validation Report Standard



Mark van der Loo | 2020

Example: imputation
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Example: (s)imputation

An imputation prodedure is specified by
1. The variable to impute
2. An imputation model
3. Predictor variables

The simputation interface
impute_<model>(data

, <imputed vars> ~ <predictor vars>
, [options])
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Example: simputation

head(retailers, 3)

## staff turnover other.rev total.rev
## 1 75 NA NA 1130
## 2 9 1607 NA 1607
## 3 NA 6886 -33 6919
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Example: simputation

retailers %>%
impute_lm(other.rev ~ turnover) %>%
head(3)

## staff turnover other.rev total.rev
## 1 75 NA NA 1130
## 2 9 1607 5427.113 1607
## 3 NA 6886 -33.000 6919



Mark van der Loo | 2020

Example: simputation

retailers %>%
impute_lm(other.rev ~ turnover) %>%
impute_lm(other.rev ~ staff) %>%
head(3)

## staff turnover other.rev total.rev
## 1 75 NA 4114.065 1130
## 2 9 1607 5427.113 1607
## 3 NA 6886 -33.000 6919
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Example: simputation

retailers %>%
impute_rlm(other.rev ~ turnover) %>%
impute_rlm(other.rev ~ staff) %>%
head(3)

## staff turnover other.rev total.rev
## 1 75 NA 64.88174 1130
## 2 9 1607 17.25247 1607
## 3 NA 6886 -33.00000 6919
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Modularity and composability

We call a system modular when it is composed of various parts that can be
linked to each other.

We call a system composable when it shows no emergent behaviour.
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A hard composability problem

data process data’

parameters
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A hard composability problem

data process data’

rules,
parameters

process log
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A hard composability problem
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Example: cleaning SBS data

# read data, rules
supermarkets <- read.csv("data/input.csv")
rules <- validator(.file="data/rules.yaml")

# error localization, imputation, adjusting
supermarkets <- replace_errors(supermarkets, rules)
A <- is.na(supermarkets)
supermarkets <- impute_mf(supermarkets, . ~ .)
supermarkets <- match_restrictions(supermarkets, rules, adjust=A)

# write output
write.csv(supermarkets, "data/clean_data.csv", row.names=FALSE)
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Example: cleaning SBS data

V01

V02

V05

V06

V07

V08

V10

V12

V13

V14

V03

V09

V15

V16

V17

V11

V04

V18

Before

0 10 20 30 40 50 60

(staff − 0) >= −0.01

(turnover − 0) >= −0.01

(staff.costs − 0) >= −0.01

(other.rev − 1000 * staff) <= 0.01

(turnover − 1000 * staff) <= 0.01

(total.rev − 1000 * staff) <= 0.01

(−profit − 250 * staff) <= 0.01

(−profit − 0.6 * turnover) <= 0.01

(staff.costs − 100 * staff) <= 0.01

(other.rev − 0.5 * vat) <= 0.01

(other.rev − 0) >= −0.01

(profit − 250 * staff) <= 0.01

(turnover − 2 * vat) <= 0.01

(total.rev − 2 * vat) <= 0.01

(total.costs − staff.costs) >= −0.01

(profit − 0.6 * turnover) <= 0.01

abs(turnover + other.rev − total.rev) < 0.01

abs(profit − (total.rev − total.costs)) < 0.01

Itemsfails passes nNA

V01

V02

V03

V04

V05

V06

V07

V08

V09

V10

V11

V12

V13

V14

V15

V16

V17

V18

After

0 10 20 30 40 50 60

(staff − 0) >= −0.01

(turnover − 0) >= −0.01

(other.rev − 0) >= −0.01

abs(turnover + other.rev − total.rev) < 0.01

(staff.costs − 0) >= −0.01

(other.rev − 1000 * staff) <= 0.01

(turnover − 1000 * staff) <= 0.01

(total.rev − 1000 * staff) <= 0.01

(profit − 250 * staff) <= 0.01

(−profit − 250 * staff) <= 0.01

(profit − 0.6 * turnover) <= 0.01

(−profit − 0.6 * turnover) <= 0.01

(staff.costs − 100 * staff) <= 0.01

(other.rev − 0.5 * vat) <= 0.01

(turnover − 2 * vat) <= 0.01

(total.rev − 2 * vat) <= 0.01

(total.costs − staff.costs) >= −0.01

abs(profit − (total.rev − total.costs)) < 0.01

Itemsfails passes nNA



Mark van der Loo | 2020

Adding the second data stream

R Journal (Accepted) Arxiv:2002.07472 JSS (Accepted) Arxiv:2005.04050

https://arxiv.org/abs/2002.07472
https://arxiv.org/abs/2005.04050
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Example: cleaning SBS data

# read data, rules
supermarkets <- read.csv("data/input.csv")
rules <- validator(.file="data/rules.yaml")

start_log(supermarkets, logger = cellwise$new()) # <- ADD ONE LINE

# error localization, imputation, adjusting
supermarkets <- replace_errors(supermarkets, rules)
A <- is.na(supermarkets)
supermarkets <- impute_mf(supermarkets, . ~ .)
supermarkets <- match_restrictions(supermarkets, rules, adjust=A)

# write output
write.csv(supermarkets, "data/clean_data.csv", row.names=FALSE)
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Example: cleaning SBS data

lumberjack::run_file("cleanup.R")

## Dumped a log at supermarkets_cellwise.csv
read.csv("supermarkets_cellwise.csv")[100:102, ]

## step time srcref
## 100 4 2020-08-31 11:29:01 CEST cleanup.R#20-20
## 101 4 2020-08-31 11:29:01 CEST cleanup.R#20-20
## 102 4 2020-08-31 11:29:01 CEST cleanup.R#20-20
## expression key variable old
## 100 supermarkets <- impute_mf(supermarkets, . ~ .) 70799197 total.rev NA
## 101 supermarkets <- impute_mf(supermarkets, . ~ .) 70799197 turnover NA
## 102 supermarkets <- impute_mf(supermarkets, . ~ .) 71774143 other.rev NA
## new
## 100 626.8672
## 101 598.3333
## 102 50.7900
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Conclusions
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Take-home messages

Abstraction 6= hiding
Don’t hide the details, get rid of them!

Modularity is not enough
Composability is key!
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References, tutorials

Tutorials:
· uRos2019
· useR2019
· EESW 2020
· ISM 2020

data-cleaning.org

https://github.com/data-cleaning/uRus2019_tutorial
https://github.com/data-cleaning/useR2019_tutorial
https://github.com/data-cleaning/EESW2019_tutorial
https://github.com/data-cleaning/ISM2020_tutorial
https://data-cleaning.org
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