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l. I nt roducti on

1. There are many sources of potential error in the processing of census
data. This paper focuses on the role that quality control and results
validation will play in nanagi ng these sources of potential error for the 2001

Census of Population for the United Ki ngdom

2. Quality control and quality managenent are fundanental ly different
approaches to nanaging the quality of a process. Quality control is

i npl emented to ensure that a m nimum acceptable quality standard is nmet for
every unit of output froma process. Quality managenment assesses the quality
of a sanple of the output of a process, and ainms to continue to inprove the
average quality of output fromthat process over tinme through inplenmenting

i mprovenents to the process. Census processing is best served by a

combi nati on of the two approaches.

3. Qual ity managenent does not generally involve reworking to correct
errors, whereas quality control ensures that certain errors do not exist for
any unit of output. While quality nanagenent is an inportant part of our

1 The papers which are prepared for this work session will be treated in the
same manner as papers that are prepared for sem nars.

2 Prepared by Nick Parsons, Data Quality, Census Division.

GE. 98- 32293
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managenent strategy for the 2001 Census, the main focus of this paper is
qual ity control

4. Val i dation of results will aimto identify systematic errors in thedata
whi ch have not been identified through quality control or quality managenent.

5. Qur objective is to mnimse the | evel of significant systematic error in
the 2001 Census data through a conmbination of quality control, quality
managenent and the validation of results.

6. The main processes are outlined in Section 2, to provide sone context for
the rest of the paper. Section 3 considers the need for quality control of
processi ng and sone of the quality control nmeasures we plan to inplenment for

2001. Section 4 provides a brief description of the approach we will take to
qual ity managenent in the clerical processes and where we will adopt a quality
managenent approach in the automated processes. The role that validation of
results will play in assuring the quality of 2001 Census data is described in
Section 5.

1. Background: Qutline of Processing

7. The 2001 Census will be conducted by a delivery - post back method. An
Enunmerator is responsible for a unit of work called an Enuneration District
(ED) consisting of about 200 addresses. They will identify and deliver forns
to all households within their ED. Each household withinan ED will be

uni quely identified by a Record Number (RNO) .

8. After Census night, Enunerators will follow up where a form has not been
posted back for a househol d.

9. Forms posted back will not be physically merged with those received from
the field operation through the followup of forms not posted back. The unit
of work throughout nost of processing will be the form (or batches of forns)

rather than the ED. Data for an ED will be merged before the Edit and
| mput ati on process.

Recei pt
10. This process will register the forns received by the processing centre.
Forms will arrive at the processing centre fromtwo sources those posted back

by the public and those collected by the Enunerators through foll ow up of
forns not posted back.

Scanni ng

11. Scanni ng and Recognhition are the two processes we will use to capture the
responses fromthe census forns. Scanning is the process in which an inage of
each page of a formis created. These inmages are then used for both automatic
and clerical interface processes, replacing the physical forns.
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Recogni tion

12. Recognition is the process in which ticks and wite-in responses are
captured fromthe images created in Scanning, and used to create the first cut
of el ectronic census data.

13. The questions on the 2001 Census form are of three types; tick-box
guestions, conbination tick-box / wite-in questions, and wite-in only
gquestions. Ticks by respondents to the tick-box and combi nati on questions are
captured through Optical Mark Recognition (OVR). Wite-in responses,

i ncluding those to the conbination questions, are captured through Optica
Character Recognition (OCR).

Aut omati ¢ Codi ng

14. Wite-in responses captured through OCR as part of the Recognition
process are conpared against a |list of responses. Were a match is achieved,
the code associated with that response on the list is assigned to the response
from Recognition

Query Resolution and Expert Coding

15. Responses which are not coded through Automatic Coding, will be coded in

Query Resolution. A person will code the response via an interface that
i ncorporates an image of the response and a conputer-assisted codi ng package.
Responses that cannot be coded in Query Resolution will be coded in Expert

Codi ng using different procedures or reference material.

Edit and | nputation

16. Editing will be largely automated. The Edit process will resolve cases
where a respondent has marked nultiple tick-boxes for the one question, and
will identify, for Inputation, data itens which fail consistency checks.

17. lnmputation will assign values for all itens where a response to the

rel ated census question was not given. Inmputation will also resolvecases
which fail the consistency checks, by substituting non-conflicting values for
one or nore of the items in conflict.

Post Edit and I nputation Processes

18. The feasibility of adjusting the 2001 Census database, using information
on coverage obtained through a post-census Coverage Survey, is being
consi dered. This is known as the One Nunmber Census project.

19. Disclosure Control, designed to prevent individuals being identified
t hrough the census data, will be inplenented before the 2001 Census data is
rel eased to Census OQutput for dissem nation.
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Clerical Processes

20. People have different skills and experiences, and will interpret or
perceive the same response differently. This is particularly the case with
write-in responses to census questions which involve concepts that are
complicated or unfamiliar to the person coding the response. There will also
be a level of random error introduced by people working in clerical processes.

21. These two factors nean that there is a | evel of variance introduced by
the different people working in a clerical process. W can manage this

vari ance through quality management, but ultimately there will always be some
vari ance associated with a clerical process.

22. Systematic errors or bias can also be introduced through the systens and
procedures used by people working in a clerical process. It is these
systematic errors which are npst significant to our custonmers. One advantage
of a clerical process is that staff working in the process can potentially
identify these systematic errors in the course of their work.

Aut omat ed Processes

23. The processing of the 2001 Census of Population for the United Kingdom
will be significantly nore automated than the processing nethodol ogy used in
1991. The introduction of OV technology will allow approxi mtely 90% of
"sinple" (for exanple Country of Birth) coding to be performed automatically.
Approxi mately 60% of “compl ex” (for exanple Occupation) coding will also be
compl eted automatically using OCR and Autonmmtic Codi ng technol ogy.

24. There are obvious and substantial cost advantages in increasing the |evel
of automation in a processing methodol ogy. There are also sone inplications
for managing the quality of the data.

25. Autommtion greatly increases the consistency of processing. The same
response will always be coded the sanme way in an automatic process. \Wile
this consistency is positive if the automatic process is coding the response
correctly, it can also produce systematic errors if the automatic process is
codi ng the response incorrectly. These systematic errors can be very obvi ous,
and far nore significant to users of census data than the variance associ ated
with a clerical process.

26. We will use a conbination of quality managenent, quality control, and
results validation to mnimse the risk of systematic errors in the data we
rel ease to our custoners.

[11. Quality Control
27. One of the mpjor requirenents of census data is that it provides accurate

data at the small area level. 1In the United Kingdom census data at the Loca
Authority Area level is used by the central government as the basis for
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di stributing resources, and for defining electoral boundaries. Mny other
customers use census data at smaller area |evels.

28. Quality control is inportant for census data because what we produce is a
di fferentiated product, nmeaning that every unit of output is different. |If
this were not the case, we could rely entirely on quality managenent, and
sinply replace any defective units that we produce. Processing census data is
in many ways |like a production line, but in this fundanental sense it is a
quite different operation.

29. The census data for each unit of output rmust stand al one, achieving at
| east a m ninmum acceptable standard of quality. We will inplement quality
control to ensure the data we produce neets this standard.

Scanni ng and Recogni tion

30. One of the key risk areas for any census is the capture of the data, the
transition frompaper forns to the first cut of electronic census data. W
will apply quality control extensively to ensure the quality of the imaging of
the forns by Scanning, and the capture of responses fromthese i nages by
Recogni ti on.

31. There is essentially no difference to our custoners whether a household
or person fails to be enunmerated by the field operation, or is enunerated by
the field operation but does not make it into the census data during
processing. The end result to the customer is the sanme in both cases those
househol ds or people are nissing fromthe census data.

32. Once the forms are dispatched fromthe field to the processing centre,
errors can be introduced through a range of sources. These include errors in
t he Scanning process (for exanple forms not scanned) and errors in the
Recognition process (for exanple ED identifiers for a formrecognised
incorrectly).

33. Ensuring the integrity of the data captured fromthe census forms is
essential. We will inplement quality control to achieve this.
Data for Every ED

34. Checking that we have fornms for every ED will be an inportant task in the
managenent of the field operation.

35. We also need to ensure that we have data for each and every ED within the
census geographic hierarchy that defines the EDs for which Census Qut put
expect data for dissemnination.
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Data for Every Househol d

36. Enunerators will be issued with an Enunerator Record Book (ERB), which
they will use to record information about the househol ds they deliver census
fornms to. This information will include the Record Number (RNO) they assign

to each household to uniquely identify it within the ED

37. Sonme forms will be posted back directly by the public. Those that are
not posted back will be collected by the Enunerator and forwarded to the
processing centre.

38. Some formof “Field Reconciliation Check", between the RNGs for which we
expect forns, and the RNOs in the data created for that ED, is required. This
Field Reconciliation Check will be inplemented at the conpl etion of Scanning
and Recognition. The RNOs expected (fromthe ERB) will be used as the contro
i nformation.

39. Procedures will be developed to resolve cases where RNOs expected for an
ED are not in the data, where RNOs not expected are in the data, and where
nore than one form has been captured for a RNO. These procedures will allow
for adjustment of the control information, and for additions, deletions or
nodi fications to the captured data.

Data for Every Person

40. There will be a significant proportion of househol ds which do not come
into contact with an Enunerator at any stage. A commpn case will be where
nobody is at home when the Enunerator calls during delivery, and the form for
t hat household is posted back pronmptly. For these households there will be no
information fromthe Enumerator about how many persons to expect for that RNO

41. This neans that the Enumerator can not provide control information in the
way that they can about RNOs expected. Another formof quality control is
required if we are to ensure that every person who has provi ded responses on
each household formis included in the data.

42. \We are currently investigating the potential of using other information
contained on the form in a check against the number of persons in the data
for a househol d.

43. The 2001 Census formincludes atable which asks a nenber of the

household to list the nanmes of all the usual residents of that household. The
count of names in this table is one of the options we are considering as a
control figure

44. Procedures will be devel oped to resolve cases where the count of persons
in the data is different fromthe control figure. These procedures will allow
for the insertion or deletion of person records for the househol d.
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45. |If we decide on a clerical process, this could be readily included in the
Field Reconciliation Check described above. The potential benefits of a
clerical process include using the nane to nake an intuitive decision about
the sex of a person nissing fromthe data.

46. Alternatively, if we decide on an autonmated, rul e-based sol ution, persons
could be automatically added or deleted fromthe househol d.

Complete I mages and Data for Every Form

47. The Scanni ng process needs to ensure that all the required pages are
i maged for each formthat is scanned.

48. Procedures will be devel oped which force the rescanning of forms for
which all pages are not imaged.

49. After the Recognition process we will check that every record created in
the data is complete. Procedures will be devel oped which allow us to re-
recogni se forms where although all the required i mages for a form have been
created, conplete data for that form has not been produced by the Recognition
pr ocess.

The Right Records for Each Form

50. The discussion above refers to househol ds and person records. This is a
sinmplification. In fact we will have a nunmber of other different types of
records, including a record for “comrunal establishments” (these include
hotel s and hospitals).

51. There are al so other records which contain informati on about the ED and
i nformati on about fam lies w thin househol ds.

52. There are conventions that govern which records are required for a
househol d or communal establishnent. The details are not inportant to this
di scussion. The point is that we need to ensure we have the correct records
for each RNO fol | owi ng data capture.

53. We will do this by checking the data follow ng data capture to identify
cases where these conventions are not satisfied. We will also devel op
procedures that allow for the addition, deletion and nodification of records
in the captured data to ensure that these conventions are satisfied.

54. The resolution of RNOs failing this check could be readily included in
the Field Reconciliation Check.

After Data Capture
55. We will ensure the integrity of the structure of the data follow ng

Scanni ng and Recognition through the checks and resol ution processes descri bed
above.
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56. We then need to ensure that integrity is not conprom sed in subsequent
processes.

57. We will store information about the data structure for the ED foll ow ng
these checks. This information will then be used as control data agai nst
whi ch we can check the structure of the data after | ater processes.

Editing

58. The Edit process can play a significant role in quality control of census
data by applying rules which ensure the internal consistency of the data. W
have considered the requirenents of our customers in determ ning how we shoul d
define internal consistency.

59. In defining these edits, we are enforcing sone conditions and conversely
preventing others. Some of these rules check the consistency of data itens
within the one record. Oher rules check the consistency of data items within
a nunmber of related records.

60. An exanple of an inter-record edit isone which ensures that a person
under 16 years of age does not have data for the |labour force related data
items such as COccupation. W apply this edit because our definition of a
person who is economically active includes the condition that they are over 15
years of age. W enforce the condition through the edit.

61. An exanple of an intra-record edit is one that checks the consistency of
age, relationship, marital status and sex responses for persons within the one
household. We will apply rules that enforce the condition that there is a

m ni nrum generati on gap of 13 years between a parent and their children. Wile
there may be real cases of people having children at younger than 13 years of
age within the popul ation, we have decided to apply this rule in order to be
consi stent with previous censuses and ot her surveys.

62. The Edit rules will also resolve cases of multiple responses to the one
census question. We wll consider conmmon multiple response patterns in the
design of these edits. Qur aimis to nmninse the i npact of respondent error

to questions, where this error involves multiple response to a tick-box or
combi nation tick-box / wite-in question

63. We will use a conbination of “hard” and “soft” edits. A hard edit is one
where we force a change in the data so that the rule is satisfied. A soft
edit is one where we store a count of the nunmber of times this edit rule is
not satisfied within the data, but do not force a change.

64. The counts of edit failures are a val uable source of information for
qual ity managenent. An unexpectedly high or low count for a particular edit
may indicate either a problemw th responses or one of our earlier processes.
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Range Checks

65. For the purposes of dissenination of census data, there is a clearly
defined set of values expected by Census Qutput for each data item This set
of values generally, but not always equates to the output classification for
that data item The purpose of the Range Check is to identify any cases where
the value for a data itemis not in the set of “legal” values for that data
item These cases are errors in the data, and will be corrected before the
census data is released to Census Qutput for dissenination.

66. For exanple, the set of “legal” values for Sex would be Mal e and Fenul e,
or nore precisely, the numbers used in the data set to denote nale and femal e.

Let's say that nales are stored as “1” in the data, and fenmales are stored as
“2". For the Sex variable our Range Check would identify any case where a
person had a val ue that was not “1” or “2".

67. The Range Check will be applied to the data after the conpletion of the
final process that will change the data before rel ease to Census Cutput.

68. A nodified Range Check could al so be applied at the conpletion of earlier
processes. Different sets of “legal” values will be required where a data
itemcan legitimately have a value in an earlier process that would not be
consi dered "legal” by Census Qutput. The advantage of applying a Range Check
earlier than at the conpletion of processing a subset of the data is that we
will identify errors being introduced earlier, affording us nore tine to

eval uate and address these errors. As reprocessing can be very costly if
required on a large scale, this early detection of errors may end up being
very cost effective.

Transferring Data to CQutput

69. The other key risk area we need to address through quality control is the

transfer of the data to Qutput. This transfer will involve the processing
centre producing a file or series of files which Census Qutput will then | oad
into the tabulation systemthey will use for dissenination.

70. There are likely to be substantial differences between the way data is
stored for processing and the way that a tabulation package will require the
data to be stored for efficient tabulation. Reformatting the data to the
format required by the tabul ati on packagecan potentially introduce
significant systematic errors into the data.

71. We will develop a quality control check which will conpare the files
produced for Qutput with the processi ng database fromwhich the file was
produced. This check will identify any inconsistencies between the two sets

of dat a.
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72. Census Qutput will then be responsible for ensuring the integrity of the
downl oadi ng of the files fromthe processing centre into the tabul ation
package.

V. Quality Management

73. We will complenment quality control with quality management to address
other elements of quality. This section describes sonme of the key quality

i ssues we will address through quality managenment, and outlines our approach
to quality management of clerical processes.

The Link between I mages and Processing Applications

74. The link between i mages and our applications is critical to the integrity
of the data because we will use inages as a substitute for the physical forns
after Scanning. The output of the Scanning process is an i mage of each page
of the form It may be that images of specific response areas on the formare
produced rather than i mages of the whol e page, but the principles of the
following will still apply.

75. The risk is that the census data will be created or updated by
referencing the wong inages. |If this were to happen systematically

t hroughout a process, the census data could be fundanmentally corrupted as a
result.

76. The link between i mages and data does not need to be tested continuously
t hroughout processing. It will be tested thoroughly during devel opnment of our
processi ng applications that access imges, whether for an automatic or
clerical interface process.

77. To check that our processing applications are accessing the correct
i pages, we will scan test forns, and check that the imges used by the
application correspond to the appropriate response on the relevant test form

The Link between Processing Applications and Data

78. It is also critical we ensure processing applications are updating the
census data correctly. As with the |link between i mages and our processing
applications, if the census data is systematically updated incorrectly by an
application, the data could be fundanentally corrupted.

79. This link will be thoroughly tested throughout devel opment of
applications to ensure that the correct data itemwithin the census data is
bei ng updat ed.

Recognition of Ticks (OVR)
80. The Optical Mark Recognition (OVR) of tick responses to the tick-box and

combi nation tick-box / wite-in questions will be used to code npst of the
data for the 2001 Census. Recognition of “phantonf ticks, or the non-
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recognition of tick responses can introduce significant, systematic errors in
t he dat a.

81. We can not prevent errors in the recognition of tick responses entirely,
but we can introduce quality nmanagement that will reduce the risk of
systematic errors.

82. The scanners and conputers we will use to create images and recogni se
ticks, like any electrical equipnent, are subject to error.

83. Regular preventative maintenance will be inplenmented for the scanners to
optim se the quality of the images created. The quality of each inage will be

checked automatically to ensure the inage is suitable for Recognition.

84. We will also scan and recognise test forms on a regular basis to identify
problens in the Scanning and Recognition of tick responses.

Recognition of Text (OCR)

85. The output of Optical Character Recognition (OCR) is a recognised string
of text. These text strings are the input into the Automatic Codi ng process.
Some “character repair” of characters that could not be recognised through
OCR may be enployed to allow nore conplete text strings to be passed on to
Automati c Coding. This extra process will not change the rel evance of what

foll ows.

86. The key risk associated with the OCR process is the introduction of
systematic “substitution” errors. These are where one character is

systematically recogni sed incorrectly as another character. There will always
be some substitution errors in the OCR of hand witten responses. As with the
OWR of tick responses, this is a source of error we will manage.

87. OCR software allows us to set confidencel evels which the recognition
process nust meet before a character is considered to be recognised.

I ncreasing these confidence levels will allow fewer substitution errors in the
recogni sed text strings. There is an obvious trade off here between

ef ficiency (recognising as many characters as possible in OCR) and quality
(the risk of introducing errors through recognising characters incorrectly).

88. Errors in the recognition of text responses can be identified in a number
of ways. One of these is to check the output of the OCR process directly by
comparing the image of a response and the text string which OCR has produced
for that response. OQutput fromthis check will allow us to identify where
letters or numbers are being systematically recognised incorrectly by the OCR
sof t war e.

89. Another way to identify substitution errors is to include this indirectly
as part of quality management of Automatic Coding. We will check the output
of Automatic Coding by reprocessing a sanple of automatically coded responses
t hrough the Query Resolution process, and conparing the results. W could

i nclude a check on the recognised text string fromOCR in this process.
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Where there was a discrepancy between the code from Automatic Codi ng and the
code from Query Resolution, we could display the imge and the recogni sed text
string for the response. W would then ask our staff doing the reprocessing
to identify any errors in the text string.

90. This approach would allow us to differentiate between errors in the

out put of Automatic Coding which are the result of errors in Recognition, and
ot her di screpanci es between Automatic Coding and Query Resolution. In the
process we could identify significant substitution effects.

Aut omati ¢ Codi ng

91. The risk associated with Automatic Coding is that we will systematically
code specific responses incorrectly.

92. (Query Resolution is ideally suited to check the quality of Automatic

Codi ng, since Query Resolution is set up to code responses to the sane census
guestions. We will select a sanple of responses coded in Automatic Coding to
be recoded in Query Resolution. W will then conpare the codes fromthe two
processes for the same response, and deternmi ne which is the correct code where
there is a discrepancy. By analysing those cases where the code from
Automatic Coding is incorrect, we will identify systematic errors.

93. Anot her approach we are considering is to target the responses directly.
We will store all responses. W could identify each unique response and rank
them according to the frequency of that response. Since Automatic Coding will
al ways assign the sane code for a unique response, we would only need to check
the code assigned to each unique response once. By sinmply working our way
down the list fromthe nmost frequent responses, we could efficiently manage
the quality of Automatic Coding.

Qual ity Managenent of Clerical Processes

94. (Query Resolution and Expert Coding are the main clerical processes. W
will follow the standard approach of reprocessing a sanple of work to assess
the quality of output. The way we use this information will be guided by the
Total Quality Managenment phil osophy which has a very good and well documented
track record in the managenent of clerical processes.

95. The cornerstone of this philosophy is that deficiencies in the process
itself cause mpst of the errors in output. W produce the training, systens,
and procedures used in the process, therefore we are responsible for the

qual ity of output, not our staff. Inproving the process is the key to

i mproving the quality of output.

96. OQur people are our nost valuable resource, as they are best placed to
advi se us on how to inmprove the process in which they work.
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97. We will inplement continuous quality inmprovenment, using the follow ng
cycl e;

i) measure quality

ii) identify the significant errors

iii) identify the root causes of these errors

iv) inplenment corrective action and neasure quality once again
98. We will use teams of processing staff, coding experts and nanagers to

identify and resolve quality problemns.

99. CQur approach will focus on identifying and addressing the root causes of
significant systematic errors in the clerical processes.

Process Contr ol

100. Process control will be inplenented to ensure that we send data through
processes in the correct, |ogical order.

101. Each process will al so produce information about changes applied to the
data during that process. This information will provide an effective audit
trail, allowing us to nonitor changes in the data associated with each

process, and to identify where data quality problens are introduced into the
dat a.

V. Val i dati on of Results

102. When we asked our customers to evaluate our 1991 performance, two of the
nost inportant areas of dissatisfaction were the significant errors in output
and the fact that we had not achieved our timetable for the rel ease of data.

103. In 1991 we did not validate the data until it was given to Census CQutput.
The errors that were identified, and the subsequent correction of these
errors, led to delays in the rel ease of output. There were also a nunber of
significant errors in the data that were not detected until after the rel ease
of out put.

104. W& are ainming to address both these areas by monitoring the data during
processing and validating the results. A Validation Teamw Il be set up
specifically for this purpose. Their role will be part routine checking, part
i nvestigation and anal ysis of potential problens.

105. W will nonitor data fromthe start of processing so that we can detect
significant systematic errors as early as possible. By detecting errors
early, we will have nore tinme to address the sources of these errors and
correct them Identifying and addressing the sources of systematic errors
early can al so save consi derabl e resources by reducing the need for, and scale
of , reprocessing.



CES/ SEM 40/ 9
page 14

106. I n some cases we nmay not be able to correct errors (for exanple if
respondents are the source of the error), in which case we will be able to
advi se users as early as possible.

Rout i ne Checks

107. The Validation Teamwi ||l aggregate and tabul ate data before inpl ementing
a series of checks. These checks will be performed at vari ous geographic
| evel s and at various stages of processing.

Check 1 - Totals

108. The “Total s” check will ensure that the table total is consistent with
the data itemwe are looking at. For exanple, if a data itemis applicable to
persons then we will check that the total in the table is the sanme as the

total nunmber of persons in the popul ation of that geographic area.

Check 2 — Not Applicable

109. The “Not Applicable” check will ensure that we have data for all records
for which the data itemis applicable. For exanple, if Occupation is only
appl i cabl e for persons who are economically active then we will check that we

have Occupation data for all persons who are econonically active and do not
have Occupation data for persons who are not economically active.

Check 3 — Intercensal Change

110. The “Intercensal Change” check will conpare distributions in the table
with distributions in the 1991 data for the sane geographic area. \Were the
data fromthe 1991 Census is not conparable or was not collected in 1991, we

will use alternative reference data if possible. This alternative reference
data will include popul ation estinmates and a range of adninistrative data.

111. W& will conpare distributions (percentages of the applicable total), not
counts.

112. W will set tolerance levels for the difference in distributions between
1991 and 2001. Where the 2001 distribution exceeds the tolerance levels for a
gi ven category, the Validation Teamw |l investigate further.

113. For exanple, if we were validating the Sex variable, we would be | ooking
at the distribution of males and fenales in the population. Let’'s say the
1991 distribution for the area in question was 49% nmale and 51% femal e, and we
set the tolerance for intercensal change at 1% The data woul d pass the check
if the 2001 distribution was 49.5% male / 50.5% female, but fail if the 2001
di stribution was 50.5% male / 49.5% femal e.

114. When conparing data over aten year period, there is no one |evel of
i ntercensal change that is suitable for all data itens and all geographic
areas. As a general rule we would follow up any intercensal change of greater
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than 5% at the county level (there were approximtely 70 counties in Great
Britain in 1991). For smaller areas there is likely to be much nore
variation, and we would generally set the tolerance at 10% W wll learn a
| ot about what |evel of intercensal change to expect for different variables
fromthe results of the Census Dress Rehearsal in 1999.

115. The Intercensal Change check will also be inplenmented for a linited
nunber of sinple cross tabulations, particularly those included in standard
out put, and for particul ar sub-groups of the popul ation.

116. W& are investigating the potential of automating the |Intercensal Change
check. This would reduce the resources required to tabul ate data and conpare
di stributions, allowing us to spend nore tine investigating potential data
qual ity probl ens.

Furt her Analysis

117. Where a data itemfails any of the routine checks, the Validation Team
will investigate further

118. If the Totals or Not Applicable check fails, we clearly have a problem
We will use the information about changes to the data in each process to
establish why we are either not coding the data itemfor sonme of the rel evant
popul ation, or including (excluding) some of the population incorrectly as not
applicable. We will then inplenment corrective action to correct the errors in
the processed data and address the source of the errors so that subsequently
processed data is not affected.

119. It is not so sinple where the Intercensal Change check fails. This may
or may not indicate a data quality problem W wll check that the data
accurately reflects the responses on the forms. W wll do this by selecting
a sampl e of records and tracking the processing of the data item from
Recognition through to the current process using the audit trail of changes to
the data. Where we identify that an unexpected shift in the distribution for
a data itemis an error being introduced by one or nore of our processes, then

we will evaluate options for correcting the affected data and correcting the
source of the errors in the process. Where the data accurately reflects the
responses on the forms, we will analyse the change and prepare advice for our

custonmers to expect this feature of the data.

120. For exanple, the 2001 Census formincludes a Long-term |||l ness question

t hat asks people whether they are limted in their daily activities or work by
a long-termillness, health problemor disability. Respondents are asked to
tick either “Yes” or “No”. Let's say we conpared the Yes / No distribution
for 2001 with the distribution for the same data itemin 1991, and found that
there had been a shift from*“Yes” to “No” which was greater than the tol erance
we had set for Long-term Il ness.

121. W& woul d sel ect a sanple of records that had been coded to “No”. For
these records we would check the imges for the Long-termlllness responses on
the forns, ensuring that the codes in the data after Recognition were
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consistent with the tick responses on the fornms. |If the tick responses were
bei ng recogni sed incorrectly, we would correct the Recognition process and re-
recogni se all responses invol ved

122. If we established that the tick responses were being recogni sed
correctly, the next step would be to check the other processes where the data
was bei ng changed.

123. In the case of Long-termlllness, the other processes which change this
data itemare Edit and Inputation. Edit will resolve cases where a person
ticks nore than one tick-box. Inputation will inpute a value for people who
did not respond to the Long-term Il ness question. W would test whether the
di stribution between “Yes” and “No” was changing significantly through Edit or
| mputation. To do this, we would tabulate the data after Recognition and
after Edit. We would then conpare the distributions for Long-termll| ness
with that fromthe Intercensal Change check. If we found there was a
significant difference between the distribution after Recognition and that
after Edit or Inputation, we would evaluate options to reprocess or adjust
data whi ch had al ready been through these processes, and to address the source
of the problemin the Edit or Inputation process.

124. 1f Edit and I nputation was not changing the distribution and we had
captured the responses to the Long-term ||l ness question accurately fromthe
forns, then we could not ask any nore of our processing system W night cal
this a clean bill of health for processing.

125. Responses to the Long-term Illness question are very nuch influenced by
sel f-perception. Increased awareness of health issues in the conmunity and
government policy designed to increase access to enmpl oyment for people with
long-termillnesses may have influenced people’'s perception of the extent to
which their daily activities or access to enploynment are affected. This
change may be part “real” (nore activities and enpl oynent avail able to people
with long-termillnesses) and part perception (people see other people with
long-termillnesses doing activities and in jobs, and see their own illness or
disability as less limting). OQur custonmers should be advised to consider
these effects when meki ng decisions based on the Long-term Il ness data

Data Quality Monitoring System

126. A Data Quality Monitoring System (DQVS) is being devel oped to allow the
Val i dati on Teamto interrogate and anal yse census data and informati on about
changes to the data throughout processing. W are aiming for a “real tine”
environment as far as is practically possible.

127. To avoid affecting the performance of the processing systens, the DQVS
wi |l access a separate database, regularly |loaded with the census data,

i nformati on about changes to the data, and other information fromthe
processi ng systens.

128. The Validation Teamwi |l be trained in data anal ysis techniques, and will
use these techniques with the help of statistical analysis and tabul ation
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software linked to the DQMS. W are al so evaluating the potential benefits of
vi sual i sing the data geographically.

Expert Users

129. Qur validation strategy includes seeking the help of expert users to
assi st us by checking data. Workplace data (where we geographically code
peopl e’ s place of enploynent) is a good exanple of where expert users can
suppl ement the expertise of the Validation Team

130. The Workpl ace data is very prone to error, mainly because of the

i nconpl ete and incorrect responses we get for this question. Unfortunately
the errors tend to be systematic and | ocalised, resulting in |arge nunmber of
peopl e being incorrectly coded to the wong workplace “zone”. The errors can
be very obvi ous where they involve an easily identifiable feature, such as a
hospital, that is physically |ocated in one “zone” but we all the hospita
staff coded as working in another “zone”.

131. By enlisting the help of expert users of Wirkplace data to assist us in

identifying systematic errors, we could benefit fromtheir |ocal know edge or
particul ar expertise (for exanple, with transport nodelling). W would then
adjust the data to correct or reduce the effect of these systematic errors.

Census Dress Rehearsa

132. The Census Dress Rehearsal will be conducted in 1999 to test our field
and processing procedures and systens. This is an excellent opportunity to
fully test our validation strategy, including the involvenment of expert users.
We will evaluate the quality of the data fromthe Dress Rehearsal, identify
data quality problens, and fine-tune our systems and procedures to address

t hese probl ens.

VI. Concl usi on

133. Mninsing the level of significant systematic error in output is a key
obj ective for the 2001 Census of Population for the United Kingdom W will
achieve this objective with a bal anced conbination of quality control, quality
managenent and validation of data before release to our custoners.



