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There appears to be something special about young
children when taking a census!

Dr. O’Hare’s paper clearly demonstrates that young
children are undercounted in the censuses of numer-
ous countries, all of them conducting traditional cen-
suses in one form or another. And for some of them
he shows further that this undercount has been the
case for decades. More specifically a net undercount
for children under age 5 is common and it is typi-
cally higher than the net undercount for older children.
These facts have seemed surprising and are certainly
not well understood by the profession. He states “I am
not aware of any published theories that attempt to ex-
plain the strong association between age and net un-
dercount rates for children.” Regarding the USA. he
also poses the question “. . . why has there been con-
sistently high net undercount rates for young children
since 1950 while the net undercount rate for adults
steadily improved?” I agree that more research in these
areas is needed.

The paper focuses on net undercoverage, in part by
necessity because as Dr. O’Hare well justifies for the
USA. a study of coverage error for young children
is better to proceed from the results of demographic
analysis rather than the results of the post-enumeration
survey. Which in turn means it is net undercoverage
error that must be studied rather than undercoverage
and overcoverage separately. This approach has indeed

Table 1
Estimated coverage error of children in Canada by age group and
year

Net Undercoverage (%) Overcoverage (%)
0–4 5–14 0–4 5–14

2001 3.46 1.38 0.96 1.52
2006 2.72 0.86 1.35 2.24
2011 1.75 −0.18 1.61 2.79

produced useful and interesting insights and informa-
tion.

Nonetheless, I think separate study of undercover-
age and overcoverage would be useful because of their
differing patterns and their very likely differing under-
lying reasons. For example (Table 1), in Canada the
higher rate of net undercoverage for children aged 0-
4 has been in part explained by lower overcoverage in
each census since at least 2001. This phenomenon it-
self merits study and validation if it occurs for other
countries as well.

Coverage studies as conducted in Canada using the
Reverse Record Check (RRC) methodology [1,3] pro-
vide an opportunity to examine undercoverage inde-
pendent of overcoverage effects. In my Joint Statisti-
cal Meetings presentation in 2013 [2] I presented some
findings on this topic which I will briefly review here.
They were based upon the results of the 2011 Census
coverage studies and proceeded from the premise that
it might be more useful to focus research not on the
children themselves but rather on the parents or care-
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Fig. 1. Non-observation rate for children by household size and age
group 2011.
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Fig. 2. Non-observation rate for children in one parent households
by household size and age 2011.

givers who are the proxies responsible for the inclusion
of these children in the census.

Given the RRC methodology, it was convenient
to consider non-observation of children which would
arise from both nonresponse and undercoverage. Sim-
ply stated, the RRC is a multiple frame survey of per-
sons who “should” be enumerated in the Census. Each
sampled person is classified as enumerated, not enu-
merated (not observed) or out of scope (e.g. dead, emi-
grated) and estimates of undercoverage can be derived.
Importantly for this research, in 2011 for the first time,
not only was each person in the RRC sample classified
but also all household members as well.

The first important finding (Fig. 1) is that the non-
observation rate for children in 2 person households
is much higher than for children in larger households.
Further, in 2 person households this rate is higher for
young children than older ones.

In three person households, the non-observation
rates are higher when there is only one parent present
rather than two. And the rates are higher for younger
children.

In one parent households (Fig. 2), non-observation
rates of children are much higher in 2 person house-
holds than 3 person households. And the rates are
higher for younger children in both household sizes.

Similarly, if we ignore household size and compare
one parent households to other household types we

0

10

20
25

15

0-4

R
at

e
(%

)

Age group

Non-observation rate

5-9 10-14

<=24

25-29

>=305

Fig. 3. Non-observation rate for children in one parent households
by parent age and child age.

again observe higher rates for younger children in the
one parent households. This pattern does not hold for
other household types where the non-observed rate is
roughly constant for all three age groups of children.

If we consider the age of the parent in one parent
households Fig. 3 makes it clear that the younger the
age of the single parent, the higher the non-observation
rate of the children.

Last, amongst these single parents marital status ap-
pears to matter. The non-observation rate of the chil-
dren of never married single parents was 14.3% while
that for all other marital statuses was 9.5%. This is
closely related to the fact that never married parents
tend to be younger and so have higher non-observation
rates ... and hence their children also.

In summary, in Canada in 2011, children in 2 per-
son households were not observed much more often
than others. In these households young children were
missed more often than older children. Children in
1 parent households were missed much more often
than others. In these households young children were
missed more often than older children. The children of
younger single parents have higher missed rates than
children of older parents. And so this analysis sug-
gests that an important factor in the higher rates for
young children is those in one parent households, espe-
cially: those in 2 person households, those whose par-
ent is younger and where the parent is never married.
As well, younger children tend to have younger parents
who, when not living with a partner, tend to be not ob-
served more often than older such persons resulting in
the pattern of higher missed rates for younger children.

The conclusion in the above paragraph applies in the
present; it does not on its own help explain why net
missed rates for young children in the USA. have re-
mained high while aggregate net missed rates have im-
proved. A question this conclusion suggests is: has the
proportion of children living in one parent households
increased over the years in a fashion that might off-
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set, for those demographic group, benefits of improv-
ing census methodologies? How have net missed rates
of young single parents evolved over time?

This conclusion, I think, also suggests research av-
enues to pursue to help address the absence of theories
explaining the missing rates of young children. Unfor-
tunately this phenomenon cannot be studied with ear-
lier censuses in Canada. However, it will be possible
to again examine it with the data from the 2016 Cana-
dian Census coverage studies. It would be worthwhile
for researchers to validate whether these findings might
apply elsewhere as well. The U.S. Census Bureau has
done some related work, examining the coverage of
young mothers [4].

Other research questions might include some of the
following. Amongst missed children, what kind of
households do they live in? How does this differ by
age group of the child? How does this differ from enu-
merated children? For missed children in one parent
households, what is the probability that the parent is
also missed? In households with more than one child
where one child is missed what about the rest of the
family, especially other children? In what kind of hous-
ing do these missed children live? Does this differ by
age group – of the child, of the parent? How does this
differ from enumerated children? Do missed children
tend to be missed in missed dwellings or in enumerated
dwellings?

So, this discussion suggests some specific research
avenues to pursue to expand our understanding of why
young children have high net undercounts. It will of
course also be important to research census strategies
that, within the broader context of census priorities and
coverage concerns, could help reduce this problem.

References

[1] D. Dolson, Errors of Non-observation: Dwelling Non-response
and Coverage Error in Traditional Censuses. Proceedings of
the Section on Survey Research Methods, American Statistical
Association. 2012.

[2] D. Dolson, Differential Coverage Error for Young Children in
the Canadian Census. Presentation at Joint Statistical Meetings,
2013.

[3] Statistics Canada, 2011 Census Technical Report: Coverage.
Catalog 92-567-X. available at http://www12.statcan.gc.ca/
census-recensement/2011/ref/guides/98-303-x/index-eng.cfm.

[4] U.S. Census Bureau, 2020 Census Research and Testing, In-
vestigating the 2010 Undercount of Young children – Exam-
ining the Coverage of Young Mothers. Prepared by Decennial
Statistical Studies Division. Issued June 7, 2016.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


