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The integration of educational attainment data
from administrative and survey data

part 2: Estimation of census tables with mass imputation

Jacco Daalmans
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Dutch virtual census




1795

Images volkstelling Deel: 01 H10 Terug naar overzicht

<< |[ vorige |[ volgende |[ > || |[nr | Pagina: 68 - 69 (1 van 1 images) [zoom image ~|

68 U TR ECHT. 63
E T Zielem. Grond-

s ok Transp. -

Fegeveld i P o

[ - . VOLESMENIGTE
ockengen l.r N

Fortengen . _ ! .

s Lewets xn DR

Giclgjensdorp ea de laage Haar = .~ -
I T T . BATAAFSCHE REPUBLIEK.

T sttt
'

. Zijelen. Grond-
Frissrann be? « - - f 651y 3es
Bratanrscn-BRABAND :E:;:a :55
j Hemax: D s el
i T8U3009] 3768
il f van i lemMad _n
A:;‘-.T:D’E;:::'%, ﬁnltaﬂi’mggr s \ s
sl B
:f;" Dus de gehoale bevolking 1880463 ;..;_“s_s
[ — — —_— .
10 INDIEN HINZI) OVER EEM PERBONEMAUTO BESCHIKT,
WAAR STALT HINZN DEZE DAN 'S MNACHTSY
1M DE QPFEMLUCHT OVERDEKT
QP DE AMDERS- BLJ N Bl AMDERS-
COPEM- ZINS IM EEM WORING ZINS
SAne  DEQPEN- OfGe.  RENbe  Dekr
BEDAWF GAaRAGE _—
[l — —_— | =




-Ae LT T el s k) -~ Come Baondom » e - e
- e - L o 2 A M m=2 M b2 Ju® L o R . AR |

Backgrounds

Every 10 years

About 60 tables about people and houses




— Data sources already available at Statistics Netherlands

— No single data source contains all census variables.

— All data can be linked at micro level

— All variables available from (integral) administrative registers except:
* Educationale attainment: approx. 60% of population covered

* Occupation: approx. 3% of population covered

— Missing data need to be estimated: weighting, (mass) imputation
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Mass imputation




(Mass) imputation
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— Estimate all missing information
for each individual person
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Compile census tables estimated
from completely filled

data

Easy and attractive:
results can be made for detailed subpopulations
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Mass imputation

Erroneous conclusions after imputation: =[5
"Dog owners who never buy dog food” 9




Mass imputation

— is applied for education, but not for occupation, because of higher
data coverage (60% versus 3%)

- Risks of inappropriate conclusions are limited:
a) all census variables are used as auxiliary variables
-> all relevant relations are taken into account

b) imputations are especially made for the census.
These are deleted afterwards to avoid misuse for other

applications.
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Imputation: multinomial logistic regression

Estimate model from people with available education.
Apply to people with missing education

Explanatory variables: Other census variables & income

Estimate probabilities for each of the 8 education categories for each
person given the characteristics of that person

Use the probabilities to derive imputations (stochastically)
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Imputation multinomial regression

Imputation model estimated from Educational Attainment File (EAF)

Educational Attainment File

aux. variables {x]  education [¥) number of cases (2011}

£2.9 million
Not used for

Model training

6.5 million

'LFE + admin. data
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+0.34 million Used in model

6.9 million

-

total: £16.7 million

The admin data within EAF are not used for model estimation due to selectivity*2 =5
(overrepresentation of older and higher educated people)



Research on imputation method

Machine Learning versus regression

— Machine learning (Gradient boosting & neural networks) better estimates the
distribution of educational attainment for the entire Dutch population

— However, for specific subpopulations (e.g. 53 year old men) regression works
much better, due to implicit variable selection in ML methods

— The main of the census is to count all kinds of subpopulations

— Therefore, regression is the most appropriate method (at this moment)



— Thank you for listening
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