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1 Data en context van | probleem
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Data:populatie van mensen met "=
Afghaanse, Iraanse en Iraakse
nationaliteit die met of zonder geldige
documenten in Nederland verblijven.

Voorbereiding van virtuele volkkstelling
2011

Nederland: uitgevoerd op registers



GBA: officiele registratie
HKS:-politieregistratie van verdachten-- -

TABLE |
Linked registers GEBEA and HK' 5

HEKS
GHA Included Not included
Included 1085 26.254
Mol included 255 -




Gebruikelijke assumpties
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¢ Aanwezig in GBA (ja/hee) ié statistisch onafha;nkelijk
van aanwezig in HKS

¢ Inclusiekansen homogeen voor minimaal 1 register

Oplossingen voor schendingen

¢ Neem covariaten mee, gebruik loglineaire modellen
¢ Gebruik derde registratie
¢ Latente variabele model (drie registraties nodig)



Context
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* Grote steekproef, dus veel covariaten kunnen
meegenomen worden

& Eerder onderzoek staat toe dat covariaten kunnen
worden meegenomen die niet in alle registraties
zitten

¢ Constateringen:

@) Verschillende loglineaire modellen van zelfde tabel
kunnen identieke omvangschattingen opleveren

(i) Onder bepaalde loglineaire modellen kun je optellen
over covariaten zonder dat dit omvangschattingen
beinvloed.



2 Optelbaarheldselgenschappen
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Loglmealre modellen met 1 covariaat
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F1G 1. Graphs for loglinear models with one covariate

TABLE 2
Maodels fitted to comtingency table of variables A (GBA). B (HKS) and o A, B and X1 (gender),
deviances, degrees of freedom and esiimared numbers missed

Model Deviance df  Missed
Mau: [A]|B] (0.0 0 61703
Mi: [AX1][B] 5485 16,1703
My: [A][BX ] 1.1 | 61703

Ma: [AX1][BX,] 0.0 0 56961




... totale populatieomvang identiek
maar verschillende onderliggende

schattingen van strata

TABLE 3

T o ..

Observed and fined counes for the three-way rable of A (GBA)L B (HKS) and X (pender); for A
and B level 1 is present and for Xy level I is male.

A B X | obs .-1I.|r| .-1I.|r:" .-1I.|r;
1 I I ol 629.2 a76.5 572.0
2 I I 234 2340 2295 234.0
1 2 I 14883 152258 148830 14,8830
2 2 I 0 5,662.2 34979 3.582.9
1 I 2 113 455.8 108.5 1 13.0
2 I 2 21 21.0 25.5 21.0
1 2 2 11,371 11,0282 11,371.0 11,3710
2 2 2 0 S0E. | 26725 2,113.2
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Loglineaire-modeller
met 2 covariaten

Tabel niet
optelbaar over
variabelen die op
short path van

A naar B liggen
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FIG 2. Graphs af loglinear models with two covariaies
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TABLE 4

Models fited in four-way array of variables A, B, Xy and Xa; repisters A (GBA). B (HKS).
covariates X (gender). Xy fape coded in four levels); deviances, degrees of freedom and estimared

numbers missed

Model Deviance df Missed
M:  [AX1][BXa] 617.6 13 61703
My [AX)][BX1][X2] 2286 15 5,696.1
Mg [AX1X9][BH] 7182 7 61703
Mg  [AX4][AXa][X1 Xa][B] 7256 10 61703
M, [AX,][BXq][X,X4] 5886 10 6,794
Ms  [AX:][BX.][BXa] 69.1 12 5,696.1
My  [AX4][BX][X1Xa] 2002 12 5696.1
My [AX,]|BX;][AX.][BX,] 659 9 58371
My [AXL][BX 1 Xs] 49 6 56961
M{, [AX,][BX,][BXa][[X1X] 344 9 56961
Mis  [AX1A|[BX1 Xa] 0.0 0 59101
Mis [AX1Xq][BX:][BXa] 233 3 62571
Mis  [AX,][AX.][BX,]|[BXq][X X 4] 3.2 6 58314
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Covariaten niet in elke registratie

TABLE 5 e e
Covariate X, is only observed in repister A and X is only observed in B o -
Panel 1: Observed counts
A=1 A=2 . .
Xi=1 Xi—=2 X missing Maximale model is
| . - [AX2][BX1][X1X2]
B = o =1 259 539 | 3,898
Xy=2 110 177 12,356
B=2 X, missing 9] 164 i MAR assumptie
Panel 2: Fitted values under [AXz2][BX ][ X1 X2] Verzadi gd model
A=1 A=2
A1=1 X1=2 X;i=1 Xy1=2
B = Xa=1 239.0 5390 45108 0.387.2
Xy=2 11000 1770 4.735.8 71.620.3
B=2 Xa=1 £3.9 123.5 [,112.4  2.150.2
Xy=2 27.1 40.5 |,167.9 |.745.4
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FIG 3. Graphs of loglinear models with panially observed covariares
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Three reglsters een C covanaat
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3. Voor!:eeld |
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Voorbeeld: X1 is geslacht, X2 is
leeftijd, X3 is nationaliteit, X4 is
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burgerlijke staat (alleenin GBA), X5
is politie regio (alleen in HKS)
TABLE 6
Models firted to example of variables A, B, X1 1o X, deviances, degrees of freedom, AIC's,
extimared population size and 95 percemt confidence intervals.
Model Deviance df  AIC  Pop.size 1

N1 [AX 1 X X3 [BX 1 XaX ] 0 0 1440 330986 32209 - oo
Na [AX 1 A0][BA1XaX3] 249 16 1368 335041 32.4B80- 35468
Ny [AX A X]|[BX X, 288 16 1407 335041 32.4B80- 35468
Ng [AX 1 XX [BX 1 XX 1 Xy] 757 72 3157 335041 32.480- 35468
Ny  [AX1 XX [BA ) XX Xy] [XaAs] 757 71 3177 335038 32.395-35543
Ng [AX 1A Xg|[BX 1 XXy 5238 T2 7637 335041 32.480- 35468
Ny [AX1 X2 XaXs][BX1X2X 4] [AaXx] 2801 T1 5314 335109 32,363 -35432
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TABLE 7
Estimares for GRBA with each of the ovher variables under model N y.

in HEKS not in HES malke female ——

=
in GBA 1.085.0 26,254.0 15,855.0 11.484.0
not in GBA 255.0 5.910.0 3,874.7 2,290.3
15-25 25-35 35-50 50-64
in GBA 71.234.0 8,361.0 9.185.0 2,559.0
not in GBA 1,292.2 2,167.3 1,925.9 179.9
Afghan Iragi Iranian
in GBA 12.818.8 8,743.3 5,776.8
not in GBA 2.950.9 |.914.5 1,299.7
unmarried married 4 large cities  elsewhere
in GBA 14,698.2 | 2.640.8 9.720.0 17.619.0
not in GBA 3,302.3 2,862.7 2,182.6 3,982.5
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4. Discussie en conclusie
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¢ Mogelijk om veel covaraten op te nemen

& Beschrijving van populatie in termen van die
covariaten

¢ Terminologie: actieve en passieve covariaten

¢ Met covariaten die slechts in 1 register zitten heb je
weinig power om interacties vast te stellen ->

Deze worden daardoor vaak passieve covariaten
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