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POP91:  A computer model for recreating small-area microdada
1. Program structure

The structure of Pop91 is shown in Figure 1.  It contains a set of programs designed to extract 1991 small-area census data (Pop91_s.cmd; Pop91_l.cmd; Pop91_17.cmd), estimate 100% versions of SAS 10%-based table counts (Pop91SRforCO.exe), convert these data into table vector format (Prepdata_17.exe), generate synthetic population microdata for one or more census Enumeration District (ED) using the combinatorial optimisation approach (Pop91CO_17.exe) and assess the fit of the estimated data to known constraints (analysis_m17w.exe).

The root directory of the programme suite is Pop91, with program code, input data and documentation arranged within sub-folders as follows:

Input data / documentation / source code

Pop91\Documentation\

Pop91 documentation, and related working and published papers

Pop91\SAS_Data\

Location for SAS and LBS data extracted for input to main program


Pop91\PrepareData\

Data extraction and data input pre-processing 

Prog


(program files)

Data


(data files)


Saspac


(SASPAC command files)

Pop91\Pop91CO_t17\

Synthetic population estimation

Prog


(synthetic estimation program files) 

Data


(Program parameter data files)

PrepData

(SAS table vectorisation program files)

AssignJ


(SARs vectorisation program files)

Analysis


(outputs validation program files)

Pop91\Goodness_of_Fit\

Program to process Pop91 reports on model fit to aid interpretation

Output

Pop91\PrepareData\

Data


(Estimated 100% versions of 10% SAS data)

Res  


(Miscellaneous temporary test output files)

Pop91\Pop91CO_t17\

SAS


(Vectorised SAS data input files)

Estimates 

(SAS counts and estimated equivalents for each ED)

Rep


(Summary goodness-of-fit stats. for wards/districts)

Res


(‘Best’ h/hold combination identified for each ED)
The source code assumes that all files are located relative to the root folder Pop91.  Provided that the file structure and naming convention below this root directory are left unchanged, the program can be located wherever required (e.g. D:\Synthetic Population\Pop91; C:\Pop91).



2. Running the program

The source code for the Pop91 programme suite is publicly available via the project website (http://pcwww.liv.ac.uk/~william/microdata).  Some elements of this program suite are specific to the UK data context (e.g. data extraction and pre-processing); others are of more generic interest (e.g. implementation of a generic vector-based combinatorial optimisation algorithm).  Users are welcome to copy and adapt this code as they require, provided that appropriate acknowledgement of the original source is made.  

Throughout, standard Fortran code is used, with the exception of the use of calls to a Salford Fortran95 extension, MKDIR@, used to create output folders, using a nested county and district hierarchy where appropriate.  If a Salford compiler is unavailable, and program recompilation is required, the lines calling the MKDIR@ subroutine in each program can be commented out, and the subfolders created ‘manually’ via Windows Explorer.  

To run Pop91, access is required to two data sets: the 1991 Census Small Area Statistics and the 1991 household Sample of Anonymised Records.  Non-registered users should seek data registration via http://census.data-archive.ac.uk.   Once registered, users can extract the required SAS data by running the supplied SASPAC data extraction programs on MIMAS (see http://census.ac.uk/cdu for details).  Arrangements are currently being put in place to provide access for registered users to the specially pre-processed version of the SAR required to run Pop91.

As supplied, the model is set to generate synthetic EDs for four selected wards in the city of Liverpool, using the set of census constraints listed in Table 1. Only the private household resident population is estimated.  As written, no estimates are made for restricted or special EDs.  Unrestricted special EDs may be included via a simple amendment outlined in step 3. The source code assumes that all files are located relative to the root folder Pop91.  Provided that the file structure and naming convention below this root directory are left unchanged, the program can be located wherever required (e.g. D:\Synthetic Population\Pop91; C:\Pop91).  Having obtained the required input data (full details below), Pop91 may be run by double-clicking on the command file Pop91\pop91.bat when viewed in Windows Explorer.  The program will execute, provided that the Salford Fortran 95 run-time library (Pop91\salflibc.dll) is added to the default path.  Alternative, the salflibc.dll can simply be copied into the following four sub-folders of Pop91: PrepareData\Prog; Pop91CO_t17\Prog; Pop91CO_t17\Analysis; Pop91CO_t17\Assignj

The remainder of this manual goes through the various steps involved in the Pop91 programme suite, and outlines ways in which users can customise the programme suite to their own needs (e.g. estimating synthetic microdata for different areas; choosing alternative small-area constraints).  Where appropriate these optional changes are highlighted.

Table 1  Default SAS constraints applied during small-area microdata creation

	Order processed
	SAS table
	Tabulation constrained
	Cells constrained

per table

	1
	S35
	Age / Sex / Marital status
	  84

	2
	S42
	Household composition / Tenure
	  77

	3
	  S01 a
	Resident status / Sex
	    6

	4
	S22
	Household size / Number of rooms / Tenure 
	196

	5
	S12
	Long-term illness / Age / Sex
	  14

	6
	S29
	Dependants 
	    7

	7
	  S86 b
	Socio-economic group of household head / Tenure
	100

	8
	S39
	Age / Sex / Marital status of household head
	  28

	9
	  S34 c
	Sex / Marital status / Economic position
	  56

	10
	  S08 d
	Age / Sex /  Economic position
	180

	11
	S49
	Ethnic group of household head / Tenure
	  16

	12
	  S09 d
	Sex / Economic position / Ethnic group
	  24

	13
	S42
	Household composition / Car ownership
	  33

	14
	  S74 b
	Occupation / Age / Sex
	  20

	Total constrained cells
	
	817


Notes:
a Visitor counts amended to remove visitors living in visitor-only households
b Published 10%-sample counts replaced by modelled 100% counts (see Huang and Williamson, 2001)

c Economic position of economically active students modelled and subtracted from counts of

  economically active

d Counts for all residents constrained to fit totals for private households residents by economic position as

   given in SAS Table 34

3. Extracting SAS/LBS input data

Five SASPAC command files extract the necessary 1991 Census SAS small-area constraint data for input to Pop91: Pop91Swd.cmd; Pop91Lwd.cmd; Pop91_17.cmd; Pop91_s.cmd and Pop91_l.cmd  [see Appendix A; copies in Pop91\PrepareData\Saspac].  As written, data are not extracted for restricted or special EDs.  To include special EDs, simply place an asterisk at the start of the line ‘EXCLUDE SPECIAL’ to be found in each command file.

The output from these five programs (Pop91Swd.dat, Pop91Lwd.dat, Pop91_17.fmt, Pop91_s.dat and Pop91_l.dat) should be placed in the folder Pop91\SAS_Data and renamed, replacing the ‘Pop91’ of each output filename with a four or five character county identifier (e.g. the county naming convention adopted by SASPAC91).

E.g. 
Pop91Swd.dat ( MersySwd.dat


Pop91Lwd.dat ( MersyLwd.dat

Pop91_17.fmt ( Mersy_17.fmt

Pop91_s.dat ( Mersy_s.dat


Pop91_l.dat ( Mersy_l.dat

If running the SASPAC files on Unix at MIMAS, the unix batch file unixpop91.bat may be used to run all five data extractions in sequence and perform the appropriate renaming (also to be found in the folder Pop91\PrepareData\SASPAC).

The program Pop91SRforCO.exe (step 5) requires the file pop91_s.dat to have a line added at the end containing the word ENDDATA.  When the Pop91 batch file is run (step 2 above), this will happen automatically, provided that the correct county abbreviation is entered in the file Pop91\Preparedata\Data\CountyName.dat (step 4).

4. ReplaceMissingWards – substitute data for missing ward LBS data

For a small minority of wards, ward LBS tables have been suppressed by the Census Office for confidentiality reasons.  ReplaceMissingWards.exe identifies those wards with missing data and substitutes dummy data where required.  The program is executed automatically when the Pop91 batch file is run (pop91.bat).

Before running ReplaceMissingWards.exe, an amendment may be required to the first line of the file Pop91\PrepareData\Data\CountyName.dat, to ensure that it supplies the appropriate county name as input to the program.  Note that the county name supplied must match exactly with the county name used in renaming the SAS data files in Step 3.

< Input Data >

County prefix (short ONS 4/5 character version of County name)

open(1,file='..\Data\CountyName.dat')

Orginal LBS ward data file

open(2,file='..\..\SAS_Data\'//trim(CountyName)//'_l.dat')

File containing unrestricted SAS ward names for county

open(4,file='..\..\SAS_Data\'//trim(CountyName)//'Swd.dat')

File containing unrestricted LBS ward names for county

open(5,file='..\..\SAS_Data\'//trim(CountyName)//'Lwd.dat')

<Output Data>

Amended LBS ward data file

open(3,file='..\..\SAS_Data\'//trim(CountyName)//'_l_v2.dat')

File to report county specific list of wards with missing LBS data 

open(7,file='..\..\SAS_Data\'//trim(CountyName)//'_LBSward_flag.dat')

5. Pop91SRforCO – produce estimated 10%-based SAS data

The program Pop91SRforCO.exe combines ED and ward-level data to convert 10% SAS-based ED-level counts into estimated 100% counts.  For wards with missing LBS data, dummy data has been substituted; consequently the results produced for these wards are meaningless (and are disregarded in the remainder of the Pop91 program suite). The program is executed automatically when the Pop91 batch file (Pop91.bat) is run.

Addition of further 10% tables to the set of Pop91CO constraints would require amendment and recompilation of the program code for Pop91SrforCO.exe, replicating of the procedures implemented for SAS Tables 74 and 86 for each new 10% table.

PROJECT FILE:  Pop91SRforCO.prj

Pop91\PrepareData\Prog\ Pop91SRforCO.prj

Pop91\PrepareData\Prog\SRsubroutine.f95
Pop91\PrepareData\Prog\Pop91SR.f95
<Input Data>

 [File paths relative to Pop91\PrepData\Prog]

Random number seeds

        
open(4,file='../Data/seednum.dat')

National 100% counts created from an analysis of SARs data

        
open(5,file='../Data/insars5.dat')

Revised ward data (dummy data substituted for missing ward LBS data)

        
open(6,file='../../SAS_Data/pop91_l_v2.dat')                 

ED constraining table SAS data

        
open(7,file='../../SAS_Data/pop91_s.dat')

<Parameter>

[hard-coded in program]

Number of replications (produce 5-run average estimates)

Nk=5      

<Output Files>

Estimated 100% counts for SAS Tables 86 and 74

[Files saved in Pop91\PrepData\Data]
        
open(3,file='../Data/SAS86_5.dat',status='replace')                                                                                                        

        
open(9,file='../Data/SAS74_5.dat',status='replace')  


Note: _5 indicates the result is a 5 run average
Outputs generated, but not required for use in POP91

[files saved in Pop91\PrepData\Res]

        open(8,file='../Res/outs1.dat',status='replace')  ! step1      

        open(10,file='../Res/outs2.dat',status='replace') ! step2

        open(11,file='../Res/outs3.dat',status='replace') ! step3

        open(12,file='../Res/outs4.dat',status='replace') ! step4

        open(13,file='../Res/outs5.dat',status='replace') ! step5   

        open(20,file='../Res/wdmds.dat',status='replace')

        open(21,file='../Res/edmds.dat',status='replace')

        open(18,file='../Res/table.dat',status='replace')

        open(19,file='../Res/cell.dat',status='replace')

6. PrepData – convert SAS data into table vectors

The program PrepData_17.exe converts SAS data into table vectors of the form required as input to Pop91CO_17.  The addition of further constraining tables would require replication of this vectorisation process for each additional table.  At this stage estimated 100% counts for Census 10% tables are discarded for wards with missing LBS data; they are replaced by 10% ED SAS counts inflated by a factor of 10.  In addition, table counts given for ‘all residents’ are constrained to fit counts for ‘private household residents’ given in other tables.

Results from PrepData_17.exe are stored in county and district specific sub-folders within Pop91\Pop91CO_t17\SAS. The name for the County folder is taken from Pop91\PrepareData\Data\CountyName.dat, and the District sub-folders names are based on the official 1991 ONS two-character district codes (the third and fourth characters in an ED name such as 08BYFA01).  For example, the county of Merseyside (‘Mersy’) contains the district of Liverpool (‘BY’).  Hence the following subfolders would be needed: Pop91\Pop91CO_t17\SAS\Mersy & Pop91\Pop91CO_t17\SAS\Mersy\BY
 FILE:
Prepdata_17.f95  

Pop91\PrepareData\Prog\Prepdata_17.f95

<Input Data>

[File paths relative to Pop91\PrepareData\Prog]
ED data for all possible constraining tables (extracted via SASPAC) 

open(8,file='..\..\SAS_Data\'//trim(CountyName)//’_17.fmt',status='old')

Estimated 100% counts for SAS Tables 74 and 86


open(5,file='..\Data\sas86_5.dat',status='old') 

      
open(15,file='..\Data\sas74_5.dat',status='old')

Flag indicating whether or not each ward in County has suppressed LBS data

open(11,file='..\..\SAS_Data\'//trim(CountyName)//'_LBSward_flag.dat')

<Output Files>

Lists of EDs and Wards to be processed by Pop91CO_t17:

[File paths relative to Pop91\PrepareData\Prog]
      
open(4,file='..\..\Pop91CO_t17\Data\EDlist')
      
open(3,file='..\..\Pop91CO_t17\Data\WDlist')



Vectorised SAS data:

[stored in county and district specific sub-folder of Pop91\Pop91CO_t17\Data\SAS]
open(6,file='..\..\Pop91CO_t17\Data\SAS\'//trim(CountyName)//

 '\'//edcode(3:4)//'\'//edcode//'.dat',status='replace')

Ward tables 86 and 74 aggregated from ED tables:

[stored in county and district specific sub-folder of Pop91\Pop91CO_t17\Data\SAS]
            open(7,file='..\..\Pop91CO_t17\Data\SAS\'//trim(CountyName)//wdcode1(3:4)//

'\'//'wdcode1//T86.dat',status='replace')     

open(9,file='..\..\Pop91CO_t17\Data\SAS\'//trim(CountyName)//wdcode1(3:4)//

'\'//wdcode1//'T74.dat',status='replace')                             

Ward-level tables 86 and 74 (not aggregated from ED tables) are used as ‘master constraints’ for Pop91CO_17; where the cell count is zero at ward-level, the model will not select a household with the characteristic falling into this cell.  

7.  AssignJ – assign the constraining table cell number for the SAR
For each SAS table, AssignJ.exe identifies the table cell associated with each SAR household and individual.  The resulting ouput files, Pop91CO_t17\Data\HJ.sar and Pop91CO_t17\Data\IJ.sar, are used by Pop91CO_t17.exe (step 8) instead of ‘raw’ SAR data in order to speed up program performance.  Unless additional constraining tables are being added, or table/variable codings are altered in PrepData, there is no need to run Assignj.exe
<input data>

Pop91\Pop91CO_t17\Data\hh.sar

[direct access version of household records from the household SAR, recoded to replace all character codes with numbers and to minimise space requirements as far as possible]
Pop91\Pop91CO_t17\Data\hhind.sar
[direct access version of individual records from the household SAR, recoded to replace all character codes with numbers and to minimise space requirements as far as possible]

<control parameters>

The contents of the following control parameter files need to be amended if adding tables or wanting to reaggregate variables in existing tables.

(1) Table.descpn

(Pop91\Pop91CO_t17\Data\table.descpn)

This file contains a description of each SAS table used in Pop91 in terms of the variables from which they are composed.  To date, variables have been described using the identifiers given in MetaC91, in order to help enforce a strict alphabetical ordering of variables.

21 7 5 9 5 7 3 14 10 9 3 10 4 4 2 10 7 3 7 2 7 4 4 11 7 2 19

'S35' 84 3

1 15 20

'S42' 77 2

21 24

'S01' 6 2

18 20 

'S22' 196 3

17 19 22

'S12' 14 2

2 20

'S29' 7 1

25

'S74' 100 3

5 16 20

'S86' 76 2

22 27

'S39' 28 3

6 15 20

'S34' 56 3

8 15 20

'S08' 180 3

4 9 20

'S49' 16 2

14 23 

'S06' 50 2

3 12

'S09' 24 3

11 13 20

'S43' 8 2

14 26

'42b' 33 2

7 24

'74b' 20 2

16 20

The first line of this file contains C(k) - the number of categories

in each derived SAS/LBS attribute.  These values are listed in the order given below.  The order is important as it reflects the order in which SAS tables are vectorised in PrepData_17.exe.  In a nutshell, variables appearing earlier in the alphabet must have lower numbers than those appearing later.  The exception is that variables requiring the use of two or more SAR variables to calculate (extended base variables) are listed alphabetically AFTER variables that map directly on to only one SAR variable.

The second line and following describes each SAS/LBS table, using two lines per table.  The first records table name, table vector length (Nm) and number of derived variables involved in table reconstruction.  The second line contains the numbers of those derived SAS/LBS variables present (Dk=1).

As a reminder when re-coding the above after the addition of new variables, verbal descriptions of the same information are given below.

1)  S35 Age02 MarStatt03 Sex01 (filter for Residents)

2)  S42 Tenure05 HHComp01 (filter for residents)

3)  S01 ResidSta01 Sex01

4)  S22 PersInHH02 RoomsNum01 Tenure20 (filter for residents)

5)  S12 Age09 Sex01 (filter for Residents with LtIll)

6)  S29 HHComp02 (filter for residents)

7) S74 Age30 Occpatn03 Sex01

     (filter for residents 16+, employees/self-emp)

8)  S86 Tenure20 SEGHOH01

   [For the original S86 counts, tenure class is Tenure22. But

   these original 10% counts are replaced by modelled 100% counts

   produced by Pop91SrforC0.  In the modelled table Tenure20

   scheme is used.]   

9)  S39 AgeHOH02 MarStatt03 Sex01 filter for residents, HOH)

10) S34 MarStatt03 Sex01 EconPrim00

(filter for residents 16+ in household)

11) S08 Age26 Sex01 EconPrim02 (filter for residents 16+)         

12) S49 EthGroupHOH02 by Tenure19 (filter for residents)

13) S06 Age16 EthGroup01 (filter for residents) 

14) S09 EconPrim11 EthGroup02 Sex01 (filter for residents 16+)  

15) S43 EthGroupHOH02 Hhcomp03 (filter for residents)

16) S42b Cars02 HHComp01

17) S74b Occpatn03 Sex01 

      (filter for residents 16+, employees/self-emp)

Derived variables are recorded in the following order.

1       Age02

2       Age09

3       Age16

4       Age26

5       Age30

6       AgeHOH02

7       Cars02

8       EconPrim00

9       EconPrim02

10      EconPrim03

11      EconPrim11

12      EthGroup01

13      EthGroup02

14      EthGroupHOH02

15      MarStatt03

16      Occpatn03

17      PersInHH02

18      ResidSta01

19      RoomsNum01

20      Sex01

21      Tenure05

22      Tenure20

23      Tenure22

24      HHComp01

25      HHComp02

26      HHComp03

27      SEGHOH01 

(2) Index.dat

(Pop91\Pop91CO_t17\Data\Index.dat)

The first line of index.dat lists the base (SAR) attributes from which each SAS variable may be derived.  The number of the base variable may be determined using the list of variables contained in the derived SAR datasets of hh.sar and hhind.sar.  Variables derived from the SAR, but not contained in either of the derived SAR datasets, are numbered from 66 onwards.

The remainder of the file provides a mapping for each SAS variable onto its base SAR variable.    The mapping comprises two lines per variable.  A first line gives the variable name, followed by the start and ending category values of the base variable.  A second line gives the actual mapping of SAS onto SAR base variable categories.  For example, the mapping

Ethnic group categories 
SAR base variable
SAS variable ‘EthGroup02’








[Used in SAS Table 9]

White




  1


1

> White

Black Caribbean


  2


2

}

Black African



  3


2

}  Black

Black Other



  4


2

}

Indian




  5


3

]  Indian/P’stani/

Pakistani



  6


3

]    B’deshi

Bangladeshi



  7


3

]

Chinese



  8


4

)

Other-Asian



  9


4

)  Other

Other-other



10


4

)

is represented as

'EthGroup02' 1 10

1 2 2 2 3 3 3 4 4 4
A value of ‘-1’ is used to indicate a category that exists in the SAR but not in the SAS variable being mapped (e.g. SAS table 8, using the variable Age26, gives counts only for those aged 16 and over; the mapping for SAR age categories 0 to 15 is, therefore, -1).

(3) agesex.dat

(Pop91\Pop91CO_t17\Data\agesex.dat)

0

0

0

0

0

0

5

0

0

0

0

0

3

0

0

0

0

C The above records the variable number of any gender differentiated

C age variable contained in a table (tables are listed in the same

C order as in the file Table.descpn; variable numbers are those used in

C table.descpn and index.dat).  Thus table 7 (S74) contains

C the gender differentiated age variable Age30 (= 16-29,30-44,45-pa,pa+).

Tables

1) S35 - age x marstatt x sex (but no gendered pensionable age split)

2) S42a - household comp x tenure

3) S01 - resident status x sex

4) S22 - tenure x persons x rooms

5) S12 - age x sex (but no gendered pensionable age split)

6) S29 - Dependants (derived)

7) S74a - age x occupation x sex (=== pensionable age split ===)

8) S86 - Tenure x SEGHOH

9) S39 - agehoh x marstatt x sex (but no gendered pensionable age split)

10) S34 - econpos x marstatt x sex

11) S08 - age x econpos x sex (but no gendered pensionable age split)

12) S49 - ethgroup x tenure

13) S06 - age x ethgroup (==== pensionable age split ===)

14) S09 - econpos x ethgroup

15) S43 - ethgroup x hhcomp

16) S42b - cars x hhcomp

17) S74 - occpatn x sex

<output>

PROJECT FILE: Assignj.prj

Pop91\Pop91CO_t17\Assignj\assignj.prj

"Pop91\Pop91CO_t17\Assignj\agsx.f95"

"Pop91\Pop91CO_t17\AssignJ\assignj_17.f95"

"Pop91\Pop91CO_t17\AssignJ\deltas.f95"

"Pop91\Pop91CO_t17\AssignJ\derivebvh.f95"

"Pop91\Pop91CO_t17\AssignJ\derivebvi.f95"

"Pop91\Pop91CO_t17\AssignJ\filter.f95"

"Pop91\Pop91CO_t17\AssignJ\findhtjm.f95"

"Pop91\Pop91CO_t17\AssignJ\finditjm.f95"

"Pop91\Pop91CO_t17\AssignJ\findtjm.f95"

"Pop91\Pop91CO_t17\AssignJ\fnames.f95"

"Pop91\Pop91CO_t17\AssignJ\indexes.f95"

"Pop91\Pop91CO_t17\AssignJ\readagsx.f95"

"Pop91\Pop91CO_t17\AssignJ\readujm.f95"

Pop91\Pop91CO_17\Assignj\assignj.filelist

' ..\Data\hh.sar'

' ..\Data\hhind.sar'

' ..\Data\table.descpn'

'..\Data\index.dat'

'terminal'

'terminal'

'dafj01.dat'     (can be replaced by any other ED’s)

'..\Data\HJ.sar'

'..\Data\IJ.sar'

'..\Data\agesex.dat' 

To create the file 08dafj01.dat, copy a processed SAS data file [result of steps 3-6] from any ED in Pop91/Pop91CO_t17/SAS/  to the folder Pop91/Pop91CO_t17/Assignj and rename as 08dafj01.dat.

8. Pop91CO – combinatorial optimisation modelling 
Pop91CO_17.exe is the program that actually undertakes the small-area synthetic microdata estimation process.

Before running Pop91CO_17.exe, the settings of a number of control parameters should be checked, as outlined below.  To amend any of the parameters, simply edit the relevant control file and change the parameter settings.  The parameters likely to change most often are the County and SAR Region within which the target synthetic EDs to be generated lie.  The county name should already have been set in step 4 via the file Pop91\PrepareData\Data\CountyName.dat.  SAR region is set via the file Pop91\Pop01CO_t17\Data\Runs_and_Region.dat (see control parameter (2) below for more information).

<Flexible Control parameters [input files]>
(1) Identify county for which program is to generate synthetic microdata

(Pop91\PrepareData\Data\CountyName.dat)

Mersy
Make sure the short-name version (4 or 5 characters) of the relevant file is entered

(2) Select SAR region and number of replications per ED.
 (Pop91\Po91CO_t17\Data\Runs_and_Region.dat)

1

10
!--- first line of file: number of runs per ED

!--- second line of file: SAR region number within which district    !---is located

!--- SAR Region codes ---------

1       North

2       Yorks and Humb

3       East Midlands

4       East Anglia

5       Inner London

6       Outer London

7       Rest of S.East

8       South West

9       West Midlands

10      North West

11      Wales

12      Scotland

(3) Select constraining tables

(Pop91\Pop91CO_t17\Data\switch.dat)

   1  1  1  1  1  1  0  1  1  1  1  1  0  1  0  1  1
table:   1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16  17

SAS:    35 42 01 22 14 29 74 86 39 34 08 49 06 09 43 42b 74b

switch   1 = on (constraining tables);  0 = off


Note: Table 74 is replaced by 74b (occupation by sex), but the model still keep the original one.  In total there are 16 possible constraining tables (see Table 1).  For generating the dataset for Leeds, the above 14 tables are adopted. 

(4) Stopping rules

(Pop91\Pop91CO_t17\Data\sa.limits)
100

10.0

0.95

200000

600000

4000000

200000

1000000

0.40

150
-----------------------------------------------------------

Input parameters are given in the following order:

limit      = Simulated annealing parameter - leave unchanged

temp       = Simulated annealing parameter - leave unchanged    

decr       = Simulated annealing parameter - leave unchanged

AreaEvals1 = max. no. of evaluations to try if NFC>0 before switching

sampling from area-specific (region-specific) to full SAR [MUST BE 0 or MULTIPLE OF STEP_SIZE]

AreaEvals2 = max. no. of evaluations to try if ORSumZ2<AcRSSZ2 before

switching sampling from area-specific (region-specific) to full SAR [MUST BE 0 or MULTIPLE OF STEP_SIZE; 

MUST BE >=AreaEvals1]

maxevals  = the maximum evaluations during normal sampling from

area/full SAR

step_size = no. of evaluations between assessments of fit and

consideration of halting ED fitting process

moreevals = no. of additional evaluations for difficult to fit EDs,

with sampling restricted to households already present in household combination (optional; can be set to 0) 

AcRSSZ    = minimum target value for ORSumZ2

(Overall relative sum of Z2)

AcOTAE    = minimum target value for OTAE

(overall total absolute error)

Note: maximum possible evaluations per ED <= maxevals+moreevals

(5) List of EDs to be processed

(Pop91\Pop91CO_t17\Data\EDlist)

08BYFU01

08BYFU02

08BYFW01

08BYFW02

08BYFT01

08BYFT02

08BYGK01

08BYGK02
This file provides Pop91CO_t17.exe with a list of the EDs for which it is to produce synthetic small-area microdata.  Unaltered, the file lists every ED for which SAS data was processed in steps 3 to 6.  It is possible to edit this list to include only selected EDs provided (1) processed SAS data for the selected EDs is located in the relevant county and district specific subfolder of Pop91\Pop91CO_t17\SAS and (2) there is no carriage return (blank line) after the final ED name.

<Fixed Control parameters [input files]>
(1) Table-specific critical values

(Pop91/Data/chisquare.dat)
S35   84 106.39

S42a  77  98.48

S01    6  12.59

S22  196 229.66

S12   14  23.68

S29    7  14.07

S74  100 124.32

S86   76  97.43

S39   28  41.34

S34   56  74.47

S08  180 212.30

S49   16  26.30

S06   50  67.50

S09   24  36.42

S43    8  15.15

S42b  33  41.4

S74b  20  31.41

!SAS Table number, no. of cells in table vector, chi-square critical !value (p=0.05)

! === Tables MUST be listed in order given in table.descpn ===

!chisquare value can be calculated in Excel using the formula

!   =chiinv(0.05,X), where

!    X = no. of cells in table vector

!   (df = no. of cells in table for unit normal - see Voas and

!   Williamson goodness of fit paper for details)
The contents of this file only need to be amended if the number or order of tables processed in PrepData are altered (step 7).  The critical value for a given table is calculated at the 0.05 significance level with degrees of freedom = number of cells in table (see Huang and Williamson, 2002 for justification).

(2) Table descriptors

(Pop91\Pop91C_t17\Data\Nm.dat)

S35   84

s42   77

S01    6

S22  196

S12   14

S29    7

S74a 100

S86   76

S39   28

S34   56

S08  180

S49   16

S06   50

S09   24

S43    8

S42b  33

S74   20

--------------------------------------

Table name (max 4 characters), followed by 

no. of cells in table vector
This file lists the tables processed by PrepData_17.exe (step 7), in the order processed, stating for each the associated table (vector) length.  If this table order or length is amended in PrepData.exe_17, it is essential that Nm.dat is updated appropriately.  Failure to do so will lead to erroneous synthetic population estimates.  Note that all tables processed by PrepData_17.exe must be listed, even if they are ‘switched-off’ as constraints.

<Output Files>

(1) Observed and estimated counts

[Stored in county and district specific subfolders within Pop91\Pop91CO_t17\Estimates]
open(10,file='..\Estimates\'//trim(CountyName)//edcode(3:4)//edcode//'.est',

status='replace')

Line 1: edcode, no. of households, no. of evaluations, no of replications     

Line 2: table no., table cells      

Line 3: SAS counts used as constraints [observed]

Line 4: Synthetic counts for run 1 [estimated]
Line 5: Synthetic counts for run 2 (if applicable) [etc]
(2) Household combination for each ED

[Stored in county and district specific subfolders within Pop91\Pop91CO_t17\Res] 

open(9,file='..\Res\'//trim(CountyName)//edcode(3:4)//edcode//'.res',status='replace')

Line 1: No. of households in ED

Line 2: blank

Line 3 onwards: list of SAR identifiers for households chosen to ‘best’ represent ED
(3) General test statistics for each ED

[Stored in county and district specific subfolders within Pop91\Pop91CO_17\Rep]
For each district processed, an output file is produced reporting summary measures of fit at cellular, tabular and overall levels, for each ED within the district.  The files are named DistrictCode_Ged.test, where DistrictCode = the ONS two-character county code plus the relevant two-character district code (i.e. First four characters of the 8 character ED identifier).

'../Rep/trim(edcode(1:4))//_Ged.dat' 

(edcode, time, trigger_evals, noofrep, NFT, NFC, PFC, OTAE, ORSSZ, tableTAE(1:17), table RSSZ(1:17), temp, AreaP, noofh)
The contents of this file are explained in step 10.

PROJECT FILE: Pop91_17ca.prj

Pop91\Pop91CO_t17\Prog\pop91CO_17.prj

"Pop91\Pop91CO_t17\Prog\addh.f95"

" Pop91\Pop91CO_t17Prog\analysis0z.f95"

" Pop91\Pop91CO_t17\Prog\analysis_a.f95"

" Pop91\Pop91CO_t17\Prog\AreaSar.f95"

" Pop91\Pop91CO_t17\Prog\calcFjm.f95"

" Pop91\Pop91CO_t17\Prog\calctae3.f95"

" Pop91\Pop91CO_t17\Prog\calctjm.f95"

" Pop91\Pop91CO_t17\Prog\calcAreaP.f95"

" Pop91\Pop91CO_t17\Prog\finalrep.f95"

" Pop91\Pop91CO_t17\Prog\fnames_17.f95"

" Pop91\Pop91CO_t17\Prog\initcomb_a.f95"

" Pop91\Pop91CO_t17\Prog\pop91_17barea.f95"
(main program)

" Pop91\Pop91CO_t17\Prog\readnm.f95"

" Pop91\Pop91CO_t17\Prog\readpop.f95"

" Pop91\Pop91CO_t17\Prog\readujm.f95"

" Pop91\Pop91CO_t17\Prog\removeh.f95"

" Pop91\Pop91CO_t17\Prog\replace_carea.f95"
(replacement)

" Pop91\Pop91CO_t17\Prog\report.f95"

" Pop91\Pop91CO_t17\Prog\wardconst.f95"

Pop91\Pop91CO_t17\Prog\pop91.filelist

1 '../Data/HJ.sar'

2 '../Data/IJ.sar'

3 '../Data/Nm.dat'

4 '../Data/index.dat'

5 'terminal'

6 'terminal'

7 '../Data/sas/ignore'

8 '../Rep/'

9 '../Res/'

10 '../Estimates/'

11 '../Data/WDlist' 

12 '../Data/EDlist'

13 '../Analysis/reportG.dat'        

14 '../Analysis/reportT.dat'        

15 '../Data/switch.dat'

16 '../Data/seednum' 

17 '../Data/sa.limits'             

9. Extraction of synthetic microdata
For each ED processed, Pop91CO produces a list of the SAR households best fitting the selected SAS constraints.  The household numbers given in the Pop91CO output files correspond directly to the SAR  household numbers contained in version 3 of the 1991 SAR as supplied by the Census Microdata Unit.  Armed with this information, users can simply extract the relevant household (and individual) records from a copy of the SAR that they already have access to.  Alternatively, the actual SAR households (and individuals) represented by these household numbers may be extracted using the program SynPop91, which may be downloaded from the project website.  The program is an easy-to-use point-and-click program which allows users to specify the ED(s) for which synthetic microdata are to be extracted, and also allows specification of which variables from the SAR (original and derived) are to be extracted.  The only restriction on use of this program is that, before accessing it, users must supply proof of registration for permission to access the 1991 Sample of Anonymised records.  A demo version of SynPop91 is available for download without prior registration, as it uses a synthetic SAR for input.

10. Summary assessment of fit at ED-level
A wide variety of reports on the fit of Pop91-generated synthetic microdata to known constraints are available.  Summary measures for each synthetic ED population are placed in district-specific report files with the name districtcode_Ged.dat (where districtcode = the first four characters of the 8-characters ONS ED name).  This ED-level summary report file is located in the relevant county and district specific subfolder of Pop91\Pop91CO_t17\Rep.

The summary measures contained in districtcode_Ged.dat for each ED are:

EDCode 
- ONS 8-character name

Time

- CPU seconds taken to estimate data

Evals

- no. of potential household replacements evaluated

NoOfRep
- no. of actual household replacements made

NFT

- no. of statistically non-fitting tables

NFC

- no. of statistically non-fitting cells

PFC
- no. of statistically non-fitting cells after allowance for the ±1 impact of 

  pseudo-random pre-release SAS data modification (barnardisation)

OTAE

- Overall Total Absolute Error (sum of absolute error across all cells)

ORSSZ
- Overall Relative Sum of Squared Z-scores

TAE_X 
- Total Absolute Error associated with table X (tables numbered in order listed

   in Pop91\Pop91CO_t17\Nm.dat)

RSSZ_X
- Relative Sum of Square Z-scores associated with table X

Temp

- final value of ‘temperature’; a simulated annealing control parameter

AreaP

- % of households in final combination drawn from the SAR region within

  which the ED is located

NoOfh

- no. of households in synthetic ED

An abridged version of the output file for Leeds is given in Appendix B.

For most users this information is probably adequate.  As a rule-of-thumb, synthetic microdata for EDs with NFT counts > 0, PFC>0 or OTAE > 250 should be treated with some caution.

11. Cellular fit at ED-level I

As reported in Section 7, the files placed in Pop91\Pop91CO_t17\Estimates list, for a given ED, both the target constraining counts and their synthetic counterparts.  However, in the raw output files these results are given as table vectors.  The program Goodness_of_Fit.exe reconfigures this information into standard SAS table format (although without header and stub labels), to better enable visualisation of this cellular fit and to allow for easier comparison to published SAS tables.

The program is located in the folder Pop91\Goodness_of_Fit, and the file Pop91\Goodness_of_Fit \Estimates.txt as input.  This file must have the following format:

Line 1: county name (ONS 4 or 5 character abbreviation)

Line 2: name of ED to be analysed (8 character ONS ED code)

Additional EDs for analysis may be listed on subsequent lines of the file, one per line.

The output from this analysis (EDname.txt) is placed under a county and district specific sub-folder of Pop91\Goodness_of_Fit\FullReport, with one report file being created per ED analysed.

NOTE: As written this program only works for standard Pop91 output, based on one run per ED using the default set of 14 constraining tables, although the Visual Basic source code is supplied to allow revision as required.

Each output file includes the following information for each of the 14 tables used as constraints on the synthetic population estimation process:

(1) constraining SAS counts

NOTE: In some cases these counts are not the ‘raw’ ONS counts, but modelled/revised counts generated to overcome problems of either data inconsistency between tables, or problems of 10% sampling.

(2) estimated synthetic counts

[Derived by aggregating synthetic microdata for ED of interest]

(3) Error (synthetic – target counts)

(4) Z-scores

A Z-score of >=1.96 is taken to denote a non-fitting cell

An example output file is given in Appendix C, with results presented for the ED in Leeds with the closest to average level of fit (out of the 1379 EDs).

12. Cellular fit at ED-level II
Having extracted the synthetic microdata for one or more EDs, it is possible to double-check model fit by aggregating the microdata back into constraining table format.  The code required to do this for the default set in SPSS may be found in the file Pop91/Goodness_of_Fit/default_tables.sps.

NB: To recreate the default constraining tables, it is necessary to extract not only the SynPop91 default variables (including unique household ids), but also the original individual-level SAR variables ECONSEC (secondary economic activity) and RELAT (relationship to household head), the household-level derived variables DHDEPS (no. of dependants in household), DHRESID (no. of household residents) and HHDCOMP (h/hold composition [no and sex of adults; no. of dependent children]) and the individual-level derived variable OCCMAJOR (occupation recoded into major categories).  For analysis in SPSS, all of these variables should be extracted into a combined household and individual level file.
13. Assessment of fit at ward-level
The program analysis_m17w.exe provides an analysis of the fit of the synthetic microdata produced by Pop91CO_17.exe to known SAS constraints when both are aggregated to ward-level.

Pop91\Pop91CO_t17\Analysis\analysis_m17w.f95
(Also supplied, but not documented here, analysis_m1.f95, analysis_wd.f95, and analysis_wd45.f95 are programs comparing the outputs of Pop91CO_t17 with results from the synthetic reconstruction approach at ED level, ward levels and for the unconstrained ward table 45) 

<Input files>

ONS 4-5 character county name abbreviation

Pop91\PrepareData\Data\CountyName.dat
Number of replications

Pop91\Pop91CO_t17\Data\Runs_and_Region.dat
List of tables used as constraints in estimation process

Pop91\Pop91CO_t17\Data\switch.dat
List of EDs to assess fit for

Pop91\Pop91CO_t17\Data\EDlist
[This file is generated automatically, but may be amended to include only selected EDs (see previous step for details)]
List of wards; number of EDs per ward

Pop91\Pop91CO_t17\Data\WDlist
[This file is generated automatically, but must be amended if any changes are made to the automatically generated 

EDlist.  Specifically, WDlist should list wards in the same order as EDlist, omitting any wards not included in EDlist; and the number of EDs per ward should also be revised as necessary to reflect the number of EDs listed per ED in EDlist).]
List of SAR households comprising best fit for each ED

[stored in county and district specific sub-folders; one file per ED]
Pop91\Pop91CO_t17\County\District\edcode.est
List of critical values associated with each table


Pop91\Pop91CO_t17\Data\chisquare.dat
<Output files>

Fit of the synthetic microdata, aggregated to ward-level, when compared to known ED-level SAS-constraints, also aggregated to ward-level.

a) Overall fit

open(15,file='..\Pop91CO_t17\Rep\CountyCode\DistrictCode\'//Districtcode//'_Gwd.test') 


[District-specific file located within county and district specific subfolder]
Measures of overall fit based on summary of cellular and tabular fit across all tables – per run:

    WDCODE 
- ONS four-character ward identifier

    ATAE 
- average and standard deviation of Total Absolute Error across all tables over k runs

    NOTFT, SD
- average number of statistically non-fitting tables over k runs 

    NOTFC1, SD
- average number of statistically poorly fitting cells over k runs

    NOTFC2, SD
- average number of statistically non-fitting cells over k runs

    ATAE/h
- average of (Total Absolute Error / no. of households in ward) over k runs

    Noofh

- no. of households in ward
[See Huang and Williamson working paper 2001/2 for a fuller explanation of measures of fit]
b) Cellular fit

open(13,file='..\Pop91CO_t17\Rep\CountyCode\DistrictCode\'\\'//wdcode//'_Cwd.test')

[ward-specific file in county and district specific subfolder]
Measures of cellular fit at the aggregated ward-level, reported for each cell count in each constraining table:

· actual count (ward-level total)

· synthetic count (ward-level total)

· maximum and minimum estimated synthetic counts over k runs 

[the above will be identical to the synthetic count if only 1 run per ED]

· 5th and 95th percentile synthetic counts over k runs 

[the above will be identical to the synthetic count if only 1 run per ED]

· Z-score

· mean Z-score over k runs

· poorly fitting cells (Z>±1.96)

· non-fitting cells (Z>±1.96 even if ±1 added to SAS count to allow for effects of barnardisation)
c) Tabular fit

open(14,file='..\Pop91CO_t17\Rep\CountyCode\DistrictCode\'//wdcode//'_Twd.test') 

[ward-specific file in county and district specific subfolder]
Measures of tabular fit - per table: WDcode, Table, Stotal, MTotal, Cell, MTAE, MRAE, SZ2ofM, MeanNF%, MSumZ2, SZ2>%, MNFC-1, MNFC-2, Peakn1, Peakn2, NotF1%, NotF2%, CV
[Example output file for one Leeds ward in Appendix D]

WDcode

- ONS 6-character ward identifier

Table

-  SAS Table


Stotal

- SAS table total


Mtotal

- average synthetic table total over k runs

Cell

- no. of cells in constraining table

MTAE

- average Total Absolute Error for table over k runs

MRAE

- average Relative Absolute Error for table over k runs (=MTAE/Mtotal)

SZ2ofM

- statistical fit of the mean synthetic count over k runs

MeanNF%
- % of mean synthetic counts with Z-score > 1.96 over k runs

MSumZ2
- sum of table cell (Z-scores)2 over k runs

SZ2>%

-  % of times that a table is statistically non-fitting over k runs

MNFC-1
- average number of statistically poorly fitting cells in table over k runs

MNFC-2
- average number of statistically non-fitting cells in table over k runs

Peakn1

- ‘Peakness’ of the counts of poorly fitting cells over k runs

Peakn2

- ‘Peakness’ of the counts of non-fitting cells over k runs

NotF1%

- % of table cells that are poorly fitting over k runs

NotF2%

- % of table cells that are non-fitting over k runs

CV

- sum of table cell square Z-scores / table critical value

[See Huang and Williamson working paper 2001/2 for explanation of measures of fit]
Appendix A  SASPAC source code

unixPop91.bat

(a copy in Pop91\PrepareData\Saspac)

if ["$1" == ""] 

  then echo "needs county name as argument"

  exit

fi

mkdir /tmp/william

saspac pop91Swd.cmd

saspac pop91Lwd.cmd

saspac pop91_s.cmd

saspac pop91_l.cmd

saspac pop91_17.cmd

cd /tmp/william

mv pop91Swd.dat $1Swd.dat

mv pop91Lwd.dat $1Lwd.dat

mv pop91_17.fmt $1_17.fmt

mv pop91_s.dat $1_s.dat

mv pop91_l.dat $1_l.dat

Pop91Swd.bat

(a copy in Pop91\PrepareData\Saspac)

* file pop91_Swd.cmd: (output pop91_Swd.dat)

* get ward SAS data 

INPUT SYSTEM FILE=mersywsh

SET COUNTYCODE ON

include wardlevel 04BYFU, 04BYFW, 04BYFT, 04BYGK

*include wardlevel 04

  EXCLUDE shipping

  EXCLUDE special

  EXCLUDE restricted

save variables zoneid

widths 8 NL

output formatted file name = /tmp/william/pop91Swd.dat

end

finish

Pop91Lwd.cmd

(a copy in Pop91\PrepareData\Saspac)

* file pop91_Lwd.cmd: (output pop91Lwd.dat)

* get ward LBS data 

INPUT SYSTEM FILE=mersywlh

SET COUNTYCODE ON

include wardlevel 04BYFU, 04BYFW, 04BYFT, 04BYGK

*include wardlevel 04

  EXCLUDE shipping

  EXCLUDE special

  EXCLUDE restricted

save variables zoneid

widths 8 NL

output formatted file name = /tmp/william/pop91Lwd.dat

end

finish

Pop91_s.cmd

(a copy in Pop91\PrepareData\Saspac)

* file pop91_s.cmd: (output pop91_s.dat)

* get ED data of No of Household, Residents in H and Total Res

* S35, S39, S08, S34, S42, S49, S06, S09, S86

INPUT SYSTEM FILE=mersyesh

INPUT SYSTEM FILE=mersyest

READ IN PARALLEL

SET COUNTYCODE ON

INCLUDE edlevel 04BYFU, 04BYFW, 04BYFT, 04BYGK

*include edlevel 04
  EXCLUDE shipping

  EXCLUDE special

  EXCLUDE restricted

NOOFH= S710005 + S710006

save variables zoneid, noofh, s010065, s010064, /

s340001,/

s380001 to s380051,/

s350001 , s350003 , s350004 , s350006 , s350007 ,/

s350008 , s350010 , s350011 , s350013 , s350014 ,/

s350015 , s350017 , s350018 , s350020 , s350021 ,/

s350022 , s350024 , s350025 , s350027 , s350028 ,/

s350029 , s350031 , s350032 , s350034 , s350035 ,/

s350036 , s350038 , s350039 , s350041 , s350042 ,/

s350043 , s350045 , s350046 , s350048 , s350049 ,/

s350050 , s350052 , s350053 , s350055 , s350056 ,/

s350057 , s350059 , s350060 , s350062 , s350063 ,/

s350064 , s350066 , s350067 , s350069 , s350070 ,/

s350071 , s350073 , s350074 , s350076 , s350077 ,/

s350078 , s350080 , s350081 , s350083 , s350084 ,/

s350085 , s350087 , s350088 , s350090 , s350091 ,/

s350092 , s350094 , s350095 , s350097 , s350098 ,/

s350099 , s350101 , s350102 , s350104 , s350105 ,/

s350106 , s350108 , s350109 , s350111 , s350112 ,/

s350113 , s350115 , s350116 , s350118 , s350119 ,/

s350120 , s350122 , s350123 , s350125 , s350126 ,/

s350127 , s350129 , s350130 , s350132 , s350133 ,/

s350134 , s350136 , s350137 , s350139 , s350140 ,/

s350141 , s350143 , s350144 , s350146 , s350147 ,/

s350148 , s350150 , s350151 , s350153 , s350154 ,/

s390001 , s390003 , s390004 , s390006 , s390007 ,/

s390008 , s390010 , s390011 , s390013 , s390014 ,/

s390015 , s390017 , s390018 , s390020 , s390021 ,/

s390022 , s390024 , s390025 , s390027 , s390028 ,/

s390029 , s390031 , s390032 , s390034 , s390035 ,/

s390036 , s390038 , s390039 , s390041 , s390042 ,/

s390043 , s390045 , s390046 , s390048 , s390049 ,/

s390050 , s390052 , s390053 , s390055 , s390056 ,/

s080024 to s080032 ,/

s080035 to s080043 ,/

s080046 to s080054 ,/

s080057 to s080065 ,/

s080068 to s080076 ,/

s080079 to s080087 ,/

s080112 to s080120 ,/

s080123 to s080131 ,/

s080134 to s080142 ,/

s080145 to s080153 ,/

s080178 to s080186 ,/

s080189 to s080197 ,/

s080200 to s080208 ,/

s080211 to s080219 ,/

s080222 to s080230 ,/

s080233 to s080241 ,/

s080266 to s080274 ,/

s080277 to s080285 ,/

s080288 to s080296 ,/

s080299 to s080307 ,/

s340014 to s340017 ,/

s340020 to s340023 ,/

s340026 to s340029 ,/

s340032 to s340035 ,/

s340038 to s340041 ,/

s340044 to s340047 ,/

s340062 to s340065 ,/

s340068 to s340071 ,/

s340074 to s340077 ,/

s340080 to s340083 ,/

s860001, s860248,/

s420024 to s420030,/

s420040 to s420046,/

s420056 to s420062,/

s420072 to s420078,/

s420088 to s420094,/

s420104 to s420110,/

s420120 to s420126,/

s420136 to s420142,/

s420152 to s420158,/

s420168 to s420174,/

s420184 to s420190,/

s490001 to s490005,/

s490022 to s490026,/

s490029 to s490033,/

s490036 to s490040,/

s490043 to s490047,/

s060001 to s060108,/

s090001 to s090054

widths 8 NL NL 4*5 NL repeat 17 (3*5 NL) NL /

 repeat 22 (5*5 NL) NL repeat 8 (5*5 NL) NL /

 repeat 20 (9*5 NL) NL repeat 10 (4*5 NL) NL /

 2*5 NL /

 repeat 11 (7*5 NL) NL repeat 5 (5*5 NL) nl /

 repeat 9 (12*5 NL) NL repeat 9 (6*5 NL) nl

output formatted file name = /tmp/william/pop91_s.dat
end

finish
Pop91_l.cmd

(a copy in Pop91\PrepareData\Saspac)

* file pop91_l.cmd: (output pop91_l.dat)

* get ward data 

INPUT SYSTEM FILE=mersywlh

INPUT SYSTEM FILE=mersywlt

READ IN PARALLEL

SET COUNTYCODE ON

include wardlevel 04BYFU, 04BYFW, 04BYFT, 04BYGK

*include wardlevel 04
  EXCLUDE shipping

  EXCLUDE special

  EXCLUDE restricted

save variables zoneid, huresdnt, l010065, l010064,/ 

L340001,/

l380001 to l380276,/

l350001 , l350003 to l350006 , l350008 to l350011 ,/

l350012 , l350014 to l350017 , l350019 to l350022 ,/

l350023 , l350025 to l350028 , l350030 to l350033 ,/

l350034 , l350036 to l350039 , l350041 to l350044 ,/

l350045 , l350047 to l350050 , l350052 to l350055 ,/

l350056 , l350058 to l350061 , l350063 to l350066 ,/

l350067 , l350069 to l350072 , l350074 to l350077 ,/

l350078 , l350080 to l350083 , l350085 to l350088 ,/

l350089 , l350091 to l350094 , l350096 to l350099 ,/

l350100 , l350102 to l350105 , l350107 to l350110 ,/

l350111 , l350113 to l350116 , l350118 to l350121 ,/

l350122 , l350124 to l350127 , l350129 to l350132 ,/

l350133 , l350135 to l350138 , l350140 to l350143 ,/

l350144 , l350146 to l350149 , l350151 to l350154 ,/

l350155 , l350157 to l350160 , l350162 to l350165 ,/

l350166 , l350168 to l350171 , l350173 to l350176 ,/

l350177 , l350179 to l350182 , l350184 to l350187 ,/

l350188 , l350190 to l350193 , l350195 to l350198 ,/

l350199 , l350201 to l350204 , l350206 to l350209 ,/

l350210 , l350212 to l350215 , l350217 to l350220 ,/

l350221 , l350223 to l350226 , l350228 to l350231 ,/

l350232 , l350234 to l350237 , l350239 to l350242 ,/

l390001, l390003 to l390005, l390007 to l390009,/

l390010, l390012 to l390014, l390016 to l390018,/

l390019, l390021 to l390023, l390025 to l390027,/

l390028, l390030 to l390032, l390034 to l390036,/

l390037, l390039 to l390041, l390043 to l390045,/

l390046, l390048 to l390050, l390052 to l390054,/

l390055, l390057 to l390059, l390061 to l390063,/

l390064, l390066 to l390068, l390070 to l390072,/

l390073, l390075 to l390077, l390079 to l390081,/

l390082, l390084 to l390086, l390088 to l390090,/

l080306 to l080322 ,/

l080325 to l080341 ,/

l080344 to l080360 ,/

l080363 to l080379 ,/

l080382 to l080398 ,/

l080401 to l080417 ,/

l080458 to l080474 ,/

l080477 to l080493 ,/

l080496 to l080512 ,/

l080515 to l080531 ,/

l080572 to l080588 ,/

l080591 to l080607 ,/

l080610 to l080626 ,/

l080629 to l080645 ,/

l080648 to l080664 ,/

l080667 to l080683 ,/

l080724 to l080740 ,/

l080743 to l080759 ,/

l080762 to l080778 ,/

l080781 to l080797 ,/

l080838 to l080854 ,/

l080857 to l080873 ,/

l080876 to l080892 ,/

l080895 to l080911 ,/

l080914 to l080930 ,/

l080933 to l080949 ,/

l080990 to l081006 ,/

l081009 to l081025 ,/

l081028 to l081044 ,/

l081047 to l081063 ,/

l081104 to l081120 ,/

l081123 to l081139 ,/

l081142 to l081158 ,/

l081161 to l081177 ,/

l081180 to l081196 ,/

l081199 to l081215 ,/

l081256 to l081272 ,/

l081275 to l081291 ,/

l081294 to l081310 ,/

l081313 to l081329 ,/

l340014 to l340017 ,/

l340020 to l340023 ,/

l340026 to l340029 ,/

l340032 to l340035 ,/

l340038 to l340041 ,/

l340044 to l340047 ,/

l340062 to l340065 ,/

l340068 to l340071 ,/

l340074 to l340077 ,/

l340080 to l340083 ,/

l450053 to l450060 ,/

l450073 to l450080 ,/

l450113 to l450120 ,/

l450153 to l450160 ,/

l450173 to l450180 ,/

l450213 to l450220 ,/

l450253 to l450260 ,/

l450273 to l450280 ,/

l450313 to l450320 ,/

l450353 to l450360 ,/

l450373 to l450380 ,/

l450413 to l450420 ,/

l420024 to l420030,/

l420040 to l420046,/

l420056 to l420062,/

l420072 to l420078,/

l420088 to l420094,/

l420104 to l420110,/

l420120 to l420126,/

l420136 to l420142,/

l420152 to l420158,/

l420168 to l420174,/

l420184 to l420190,/

l490001 to l490011,/

l490040 to l490050,/

l490053 to l490063,/

l490066 to l490076,/

l490079 to l490089,/

l490092 to l490102,/

l060001 to l060564,/

l090001 to l090396,/

l860001 to l860322,/

l920001 to l920176,/

l930001 to l930228,/

l740001 to l740312

widths 8 NL NL 4*6 NL NL  repeat 92 (3*6 NL) NL / 

 repeat 22 (9*6 NL) NL repeat 10 (7*6 NL) NL /

 repeat 40 (17*6 NL) NL repeat 10 (4*6 NL) NL repeat 12 (8*6 NL) NL /

 repeat 11 (7*6 NL) NL repeat 6 (11*6 NL) NL /

 repeat 47 (12*6 NL) NL repeat 33 (12*6 nl) nl/

 repeat 23 (14*6 NL) NL/

 repeat 22 (8*6 NL) NL/

 repeat 19 (12*6 NL) NL repeat 24 (13*6 nl) nl

output formatted file name = /tmp/william/pop91_l.dat
end

finish

Pop91_17.cmd

(a copy in Pop91\PrepareData\Saspac)

* Programe Name: pop91_17.cmd

* This programe extracts SAS data for Pop91_17

* Data from 15 SAS tables are needed

* Output file 

INPUT SYSTEM FILE=mersyesh

INPUT SYSTEM FILE=mersyest

READ IN PARALLEL

SET COUNTYCODE ON

INCLUDE edlevel 04BYFU, 04BYFW, 04BYFT, 04BYGK

*include edlevel 04
  EXCLUDE shipping

  EXCLUDE special

  EXCLUDE restricted

NOOFH= S710005 + S710006

* SAVE VARIABLES ZONEID ZLABEL WARDNAME DISTNAME CNTYNAME /

SAVE VARIABLES ZONEID NOOFH S250034 /

               S350001 TO S350154 /

               S420001 TO S420256 /

               S010001 TO S010070 /

               S220001 TO S220405 /

               S120001 TO S120024 /

               S290001 TO S290064 /

               S740001 TO S740110 /

               S860001 TO S860299 / 

 s390001 to s390056/

 s340001 to s340084/

 s080001 to s080308/ 

 s490001 to s490084/

 s060001 to s060108/

 s090001 to s090054/

 s430001 to s430024

WIDTHS 8 NL 4 4 NL /

       REPEAT 7 (20*4 NL) 14*4 NL /

       REPEAT 12 (20*4 NL) 16*4 NL /

       REPEAT 3 (20*4 NL) 10*4 NL /

       REPEAT 20 (20*4 NL) 5*4 NL /

       REPEAT 1 (20*4 NL) 4*4 NL /

       REPEAT 3 (20*4 NL) 4*4 NL /

       REPEAT 5 (20*4 NL) 10*4 NL /

       REPEAT 14 (20*4 NL) 19*4 NL / 

 repeat 2 (20*4 nl) 16*4 nl/ 

 repeat 4 (20*4 nl) 4*4 nl/

 repeat 15(20*4 nl) 8*4 nl/

 repeat 4 (20*4 nl) 4*4 nl/

 repeat 5 (20*4 nl) 8*4 nl/  

 repeat 2 (20*4 nl) 14*4 nl/

 20*4 nl 4*4

OUTPUT FORMATTED FILE NAME=/tmp/william/pop91_17

END

FINISH

Appendix B  Overall Summary assessment of fit at ED level

EDcode
time
evals
noofrep
 NFT
NFC
PFC
OTAE
ORSumZ2
temp
 Area_%
NoofH

08DAFA01 54.8
1400000
 7391
  0
 0
 0
146
0.36
0.236495  37.2
  148

08DAFA02 47.4
1200000
 8283
  0
 0
 0
146
0.36
0.156896  58.5
  234

08DAFA03 39.6
1000000
 8432
  0
 0
 0
149
0.27
0.141599  56.5
  246

08DAFA04 39.6
1000000
 8102
  0
 0
 0
139
0.33
0.173846  61.5
  226

08DAFA05 86.7
2200000
 7967
  0
 0
 0
146
0.36
0.182996  46.9   162

.

.

.
Appendix C  Example visualisation of fit to constraining cell counts, for a Leeds ED with average fit
Table name: S35   Table cells:  84 

Target (SAS) counts

           Male        Female

         SWD  Mrrd   SWD  Mrrd

 0-4      13     0    21     0

 5-9      15     0    16     0

10-14      7     0     6     0

   15      2     0     3     0

16-17      5     0     7     0

18-19      4     0     7     1

20-24     29     5    21     7

24-29     13     8    21    11

30-34     14     6    10     2

35-39      4     6     5     7

40-44      1     6     5     8

45-49      7     7     3     5

50-54      4     3     3     2

55-59      5     4     2     2

60-64      5     5     2     7

65-69      2     6     7     0

70-74      2     3     5     4

75-79      6     2     4     2

80-84      1     2     3     2

85-89      2     1     1     2

 90+       0     0     2     0

Estimated (synthetic) counts

           Male        Female

         SWD  Mrrd   SWD  Mrrd

 0-4      15     0    23     0

 5-9      16     0    16     0

10-14      7     0     6     0

   15      2     0     3     0

16-17      5     0     5     0

18-19      4     0     7     1

20-24     28     4    21     7

24-29     14     8    20    12

30-34     13     7     9     2

35-39      3     5     5     7

40-44      1     6     4     8

45-49      9     7     4     6

50-54      4     3     4     2

55-59      5     3     2     2

60-64      4     5     2     7

65-69      2     6     7     1

70-74      2     3     4     4

75-79      6     3     3     2

80-84      1     3     3     3

85-89      1     1     1     1

 90+       0     0     2     0




Error [Synthetic - Target]

           Male        Female

         SWD  Mrrd   SWD  Mrrd

 0-4       2     0     2     0

 5-9       1     0     0     0

10-14      0     0     0     0

   15      0     0     0     0

16-17      0     0    -2     0

18-19      0     0     0     0

20-24     -1    -1     0     0

24-29      1     0    -1     1

30-34     -1     1    -1     0

35-39     -1    -1     0     0

40-44      0     0    -1     0

45-49      2     0     1     1

50-54      0     0     1     0

55-59      0    -1     0     0

60-64     -1     0     0     0

65-69      0     0     0     1

70-74      0     0    -1     0

75-79      0     1    -1     0

80-84      0     1     0     1

85-89     -1     0     0    -1

 90+       0     0     0     0

Z-scores

           Male        Female

         SWD  Mrrd   SWD  Mrrd

 0-4    0.55  0.00  0.44  0.00

 5-9    0.25  0.00 -0.01  0.00

10-14  -0.01  0.00 -0.01  0.00

   15   0.00  0.00  0.00  0.00

16-17  -0.01  0.00 -0.77  0.00

18-19   0.00  0.00 -0.01  0.00

20-24  -0.21 -0.45 -0.01 -0.01

24-29   0.27 -0.01 -0.23  0.30

30-34  -0.28  0.40 -0.33  0.00

35-39  -0.51 -0.42 -0.01 -0.01

40-44   0.00 -0.01 -0.45 -0.01

45-49   0.75 -0.01  0.57  0.44

50-54   0.00  0.00  0.57  0.00

55-59  -0.01 -0.51  0.00  0.00

60-64  -0.45 -0.01  0.00 -0.01

65-69   0.00 -0.01 -0.01  0.00

70-74   0.00  0.00 -0.45  0.00

75-79  -0.01  0.70 -0.51  0.00

80-84   0.00  0.70  0.00  0.70

85-89  -0.71  0.00  0.00 -0.71

 90+    0.00  0.00  0.00  0.00

Table name: S42   Table cells:  77 

Target (SAS) counts

                                        Tenure

H/hold composition      outr't buyng  furn unfrn w.job    HA LA/NT

1  adult pa ;  0 dep ch.      2     2     0     3     0    10    13

1  adult<pa ;  0 dep ch.      1    25     2     1     0     5    17

1  adult    ; 1+ dep ch.      0     2     0     0     0     3    15

2  ads (m+f);  0 dep ch.      5    16     0     3     0     5    12

2  ads (m+f); 1+ dep ch.      0    10     0     0     0     6     9

2  ads (oth);  0 dep ch.      3     2     0     2     0     2     5

2  ads (oth); 1+ dep ch.      0     0     0     0     0     1     1

3+ ads (m+f);  0 dep ch.      3     5     0     0     0     1     6

3+ ads (m+f); 1+ dep ch.      0     2     0     0     0     1     2

3+ ads (oth);  0 dep ch.      0     0     0     0     0     0     0

3+ ads (oth); 1+ dep ch.      0     0     0     0     0     0     0

Estimated (synthetic) counts

                                        Tenure

H/hold composition      outr't buyng  furn unfrn w.job    HA LA/NT

1  adult pa ;  0 dep ch.      2     2     0     3     0    10    14

1  adult<pa ;  0 dep ch.      1    26     2     2     0     5    17

1  adult    ; 1+ dep ch.      0     2     0     0     0     3    15

2  ads (m+f);  0 dep ch.      5    17     0     3     0     5    12

2  ads (m+f); 1+ dep ch.      0     9     0     0     0     6    10

2  ads (oth);  0 dep ch.      3     3     1     1     0     2     4

2  ads (oth); 1+ dep ch.      0     0     0     0     0     1     1

3+ ads (m+f);  0 dep ch.      3     5     0     0     0     1     6

3+ ads (m+f); 1+ dep ch.      0     1     0     0     0     1     2

3+ ads (oth);  0 dep ch.      0     0     0     0     0     0     0

3+ ads (oth); 1+ dep ch.      0     0     0     0     0     0     0

Error [Synthetic - Target]

                                        Tenure

H/hold composition      outr't buyng  furn unfrn w.job    HA LA/NT

1  adult pa ;  0 dep ch.      0     0     0     0     0     0     1

1  adult<pa ;  0 dep ch.      0     1     0     1     0     0     0

1  adult    ; 1+ dep ch.      0     0     0     0     0     0     0

2  ads (m+f);  0 dep ch.      0     1     0     0     0     0     0

2  ads (m+f); 1+ dep ch.      0    -1     0     0     0     0     1

2  ads (oth);  0 dep ch.      0     1     1    -1     0     0    -1

2  ads (oth); 1+ dep ch.      0     0     0     0     0     0     0

3+ ads (m+f);  0 dep ch.      0     0     0     0     0     0     0

3+ ads (m+f); 1+ dep ch.      0    -1     0     0     0     0     0

3+ ads (oth);  0 dep ch.      0     0     0     0     0     0     0

3+ ads (oth); 1+ dep ch.      0     0     0     0     0     0     0

Z-scores

                                        Tenure

H/hold composition      outr't buyng  furn unfrn w.job    HA LA/NT

1  adult pa ;  0 dep ch.  -0.02 -0.02  0.00 -0.03  0.00 -0.05  0.23

1  adult<pa ;  0 dep ch.  -0.01  0.13 -0.02  0.97  0.00 -0.03 -0.06

1  adult    ; 1+ dep ch.   0.00 -0.02  0.00  0.00  0.00 -0.03 -0.06

2  ads (m+f);  0 dep ch.  -0.03  0.20  0.00 -0.03  0.00 -0.03 -0.05

2  ads (m+f); 1+ dep ch.   0.00 -0.37  0.00  0.00  0.00 -0.04  0.29

2  ads (oth);  0 dep ch.  -0.03  0.68 -0.01 -0.72  0.00 -0.02 -0.48

2  ads (oth); 1+ dep ch.   0.00  0.00  0.00  0.00  0.00 -0.01 -0.01

3+ ads (m+f);  0 dep ch.  -0.03 -0.03  0.00  0.00  0.00 -0.01 -0.04

3+ ads (m+f); 1+ dep ch.   0.00 -0.72  0.00  0.00  0.00 -0.01 -0.02

3+ ads (oth);  0 dep ch.   0.00  0.00  0.00  0.00  0.00  0.00  0.00

3+ ads (oth); 1+ dep ch.   0.00  0.00  0.00  0.00  0.00  0.00  0.00
Table name: S01   Table cells:  6 

Target (SAS) counts

                     Male Female

Present residents      194   205

Absent residents        11    10

Visitors (in res hh)     1     2

Estimated (synthetic) counts

                     Male Female

Present residents      195   206

Absent residents        11    10

Visitors (in res hh)     1     2




Error [Synthetic - Target]

                     Male Female

Present residents        1     1

Absent residents         0     0

Visitors (in res hh)     0     0
Z-scores

                     Male Female

Present residents     0.01  0.00

Absent residents     -0.02 -0.02

Visitors (in res hh)  0.00 -0.01

Table name: S22   Table cells:  196 

Target (SAS) counts

Tenure     Persons               Rooms in household

           in h/h       1    2     3     4     5     6    7+

Owner-occ.      1      0     5    11     7     6     1     0

                2      0     1    13     9     3     2     0

                3      0     0     3     1    10     3     0

                4      0     0     0     0     2     0     0

                5      0     0     0     0     0     0     0

                6      0     0     0     0     0     0     0

                7+     0     0     0     0     0     0     0

Rent Priv/Job   1      1     2     2     3     0     0     0

                2      0     1     1     1     3     0     0

                3      0     0     0     0     0     0     0

                4      0     0     0     0     0     0     0

                5      0     0     0     0     0     0     0

                6      0     0     0     0     0     0     0

                7+     0     0     0     0     0     0     0

Rent from HA    1      0     3    10     0     2     0     0

                2      0     0     3     1     4     1     0

                3      0     0     0     0     1     3     0

                4      0     0     0     1     1     2     0

                5      0     0     0     0     0     2     0

                6      0     0     0     0     0     0     0

                7+     0     0     0     0     0     0     0

Rent from LA/NT 1      0     7    13     5     5     0     0

                2      0     2    11     5     6     3     0

                3      0     0     3     0     3     3     0

                4      0     0     0     0     4     3     2

                5      0     0     2     0     3     0     0

                6      0     0     0     0     2     0     0

                7+     0     0     0     0     0     0     0

Estimated (synthetic) counts

Tenure     Persons               Rooms in household

           in h/h       1    2     3     4     5     6    7+

Owner-occ.      1      0     5    11     8     6     1     0

                2      0     1    14     9     3     3     0

                3      0     0     2     1     9     2     0

                4      0     0     0     0     2     0     0

                5      0     0     0     0     0     0     1

                6      0     0     0     0     1     0     0

                7+     0     0     0     0     0     0     0

Rent Priv/Job   1      1     2     1     3     0     0     0

                2      0     1     1     1     2     0     0

                3      0     0     0     0     0     0     0

                4      0     0     0     0     0     0     0

                5      0     0     0     0     0     0     0

                6      0     0     0     0     0     0     0

                7+     0     0     0     0     0     0     0

Rent from HA    1      0     3    10     0     2     0     0

                2      0     0     3     1     3     1     0

                3      0     0     0     1     1     2     0

                4      0     0     0     1     1     1     0

                5      0     0     0     0     0     2     0

                6      0     0     0     0     1     0     0

                7+     0     0     0     0     0     1     0

Rent from LA/NT 1      0     7    12     5     6     0     1

                2      0     2    11     6     5     3     0

                3      0     0     2     1     3     3     0

                4      0     0     0     0     4     3     2

                5      0     0     0     0     3     0     0

                6      0     0     0     0     1     1     0

                7+     0     0     0     0     0     0     0

Error [Synthetic - Target]

Tenure     Persons               Rooms in household

           in h/h       1    2     3     4     5     6    7+

Owner-occ.      1      0     0     0     1     0     0     0

                2      0     0     1     0     0     1     0

                3      0     0    -1     0    -1    -1     0

                4      0     0     0     0     0     0     0

                5      0     0     0     0     0     0     1

                6      0     0     0     0     1     0     0

                7+     0     0     0     0     0     0     0

Rent Priv/Job   1      0     0    -1     0     0     0     0

                2      0     0     0     0    -1     0     0

                3      0     0     0     0     0     0     0

                4      0     0     0     0     0     0     0

                5      0     0     0     0     0     0     0

                6      0     0     0     0     0     0     0

                7+     0     0     0     0     0     0     0

Rent from HA    1      0     0     0     0     0     0     0

                2      0     0     0     0    -1     0     0

                3      0     0     0     1     0    -1     0

                4      0     0     0     0     0    -1     0

                5      0     0     0     0     0     0     0

                6      0     0     0     0     1     0     0

                7+     0     0     0     0     0     1     0

Rent from LA/NT 1      0     0    -1     0     1     0     1

                2      0     0     0     1    -1     0     0

                3      0     0    -1     1     0     0     0

                4      0     0     0     0     0     0     0

                5      0     0    -2     0     0     0     0

                6      0     0     0     0    -1     1     0

                7+     0     0     0     0     0     0     0

Z-scores

Tenure     Persons               Rooms in household

           in h/h       1    2     3     4     5     6    7+

Owner-occ.      1   0.00  0.01  0.02  0.40  0.01  0.00  0.00

                2   0.00  0.00  0.31  0.01  0.01  0.72  0.00

                3   0.00  0.00 -0.58  0.00 -0.31 -0.58  0.00

                4   0.00  0.00  0.00  0.00  0.01  0.00  0.00

                5   0.00  0.00  0.00  0.00  0.00  0.00  0.00

                6   0.00  0.00  0.00  0.00  0.00  0.00  0.00

                7+  0.00  0.00  0.00  0.00  0.00  0.00  0.00

Rent Priv/Job   1   0.00  0.01 -0.71  0.01  0.00  0.00  0.00

                2   0.00  0.00  0.00  0.00 -0.58  0.00  0.00

                3   0.00  0.00  0.00  0.00  0.00  0.00  0.00

                4   0.00  0.00  0.00  0.00  0.00  0.00  0.00

                5   0.00  0.00  0.00  0.00  0.00  0.00  0.00

                6   0.00  0.00  0.00  0.00  0.00  0.00  0.00

                7+  0.00  0.00  0.00  0.00  0.00  0.00  0.00

Rent from HA    1   0.00  0.01  0.02  0.00  0.01  0.00  0.00

                2   0.00  0.00  0.01  0.00 -0.50  0.00  0.00

                3   0.00  0.00  0.00  0.00  0.00 -0.58  0.00

                4   0.00  0.00  0.00  0.00  0.00 -0.71  0.00

                5   0.00  0.00  0.00  0.00  0.00  0.01  0.00

                6   0.00  0.00  0.00  0.00  0.00  0.00  0.00

                7+  0.00  0.00  0.00  0.00  0.00  0.00  0.00

Rent from LA/NT 1   0.00  0.01 -0.27  0.01  0.47  0.00  0.00

                2   0.00  0.01  0.02  0.47 -0.40  0.01  0.00

                3   0.00  0.00 -0.58  0.00  0.01  0.01  0.00

                4   0.00  0.00  0.00  0.00  0.01  0.01  0.01

                5   0.00  0.00 -1.42  0.00  0.01  0.00  0.00

                6   0.00  0.00  0.00  0.00 -0.71  0.00  0.00

                7+  0.00  0.00  0.00  0.00  0.00  0.00  0.00

Table name: S12     Table cells:  14 

Target (SAS) counts

Res. with LLTI

       male female

 0-15      0     2

16-29      1     8

30-44      0     3

45-59     10     0

60-64      5     4

65-74      7    11

 75+       6    10

Estimated (synthetic) counts

Res. with LLTI

       male female

 0-15      0     2

16-29      1     8

30-44      0     3

45-59     10     0

60-64      5     4

65-74      7    11

 75+       6    10




Error [Synthetic - Target]

Res. with LLTI

       male female

 0-15      0     0

16-29      0     0

30-44      0     0

45-59      0     0

60-64      0     0

65-74      0     0

 75+       0     0

Z-scores

Res. with LLTI

       male female

 0-15   0.00  0.00

16-29   0.00  0.00

30-44   0.00  0.00

45-59   0.00  0.00

60-64   0.00  0.00

65-74   0.00  0.00

 75+    0.00  0.00

Table name: S29  Table cells:  7 

Target (SAS) counts

Non-dependants  Dependants  H/holds

      1+            0          108

      0             1           24

      0             2            6

      0             3+           0

      1             1+          32

      2             1+          32

      3+            1+           4

Estimated (synthetic) counts

Non-dependants  Dependants  H/holds

      1+            0          109

      0             1           24

      0             2            6

      0             3+           0

      1             1+          32

      2             1+          31

      3+            1+           4




Error [Synthetic - Target]

Non-dependants  Dependants  H/holds

      1+            0            1

      0             1            0

      0             2            0

      0             3+           0

      1             1+           0

      2             1+          -1

      3+            1+           0

Z-scores

Non-dependants  Dependants  H/holds

      1+            0       0.14

      0             1       0.00

      0             2       0.00

      0             3+      0.00

      1             1+      0.00

      2             1+     -0.19

      3+            1+      0.00

Table name: S86   Table cells:  76 

Target (SAS) counts

Socio-economic group of                   Tenure

econ act. head of h/hld         OwnOcc  Priv    HA LA/NT

1   Emp & manag in large estab.      3     0     0     0

2   Emp & manag in small estab.      4     2     2     2

3   Prof. workers - self-emp.        3     0     0     0

4   Prof. workers - employees        2     0     1     0

5.1 Anciallary workers/artists       4     0     0     0

5.2 Foremen/supervis. non-man.       1     0     0     0

6   Junior non-man workers          10     1     2     4

7   Personal service workers         1     0     1     3

8   Foremen/supervis. manual         2     0     0     2

9   Skilled manual workers          14     0     5     7

10  Semi-skilled manual workers      9     1     1    10

11  Unskilled manual workers         3     0     3     6

12  Own account (non-prof.)          7     1     0     2

13  Farmers - emp & manag.           0     0     0     0

14  Farmers - own account            0     0     0     0

15  Agricultural workers             0     0     0     0

16  Members of armed forces          0     0     0     0

17  Inad. desc. / not stated         0     0     0     0

    Economically inactive           16     6    20    45

Estimated (synthetic) counts

Socio-economic group of                   Tenure

econ act. head of h/hld         OwnOcc  Priv    HA LA/NT

1   Emp & manag in large estab.      3     0     0     0

2   Emp & manag in small estab.      4     2     1     2

3   Prof. workers - self-emp.        1     0     0     0

4   Prof. workers - employees        2     0     1     0

5.1 Anciallary workers/artists       4     0     0     0

5.2 Foremen/supervis. non-man.       1     0     0     0

6   Junior non-man workers          11     1     2     5

7   Personal service workers         1     0     1     3

8   Foremen/supervis. manual         2     0     0     2

9   Skilled manual workers          15     0     5     7

10  Semi-skilled manual workers      9     1     1    10

11  Unskilled manual workers         3     0     3     6

12  Own account (non-prof.)          8     1     0     3

13  Farmers - emp & manag.           0     0     0     0

14  Farmers - own account            0     0     0     0

15  Agricultural workers             0     0     0     0

16  Members of armed forces          0     0     0     0

17  Inad. desc. / not stated         0     0     0     0

    Economically inactive           15     7    20    43




Error [Synthetic - Target]

Socio-economic group of                   Tenure

econ act. head of h/hld         OwnOcc  Priv    HA LA/NT

1   Emp & manag in large estab.      0     0     0     0

2   Emp & manag in small estab.      0     0    -1     0

3   Prof. workers - self-emp.       -2     0     0     0

4   Prof. workers - employees        0     0     0     0

5.1 Anciallary workers/artists       0     0     0     0

5.2 Foremen/supervis. non-man.       0     0     0     0

6   Junior non-man workers           1     0     0     1

7   Personal service workers         0     0     0     0

8   Foremen/supervis. manual         0     0     0     0

9   Skilled manual workers           1     0     0     0

10  Semi-skilled manual workers      0     0     0     0

11  Unskilled manual workers         0     0     0     0

12  Own account (non-prof.)          1     0     0     1

13  Farmers - emp & manag.           0     0     0     0

14  Farmers - own account            0     0     0     0

15  Agricultural workers             0     0     0     0

16  Members of armed forces          0     0     0     0

17  Inad. desc. / not stated         0     0     0     0

    Economically inactive           -1     1     0    -2

Z-scores

Socio-economic group of                   Tenure

econ act. head of h/hld         OwnOcc  Priv    HA LA/NT

1   Emp & manag in large estab.   0.00  0.00  0.00  0.00

2   Emp & manag in small estab.   0.00  0.00 -0.71  0.00

3   Prof. workers - self-emp.    -1.16  0.00  0.00  0.00

4   Prof. workers - employees     0.00  0.00  0.00  0.00

5.1 Anciallary workers/artists    0.00  0.00  0.00  0.00

5.2 Foremen/supervis. non-man.    0.00  0.00  0.00  0.00

6   Junior non-man workers        0.32  0.00  0.00  0.50

7   Personal service workers      0.00  0.00  0.00  0.00

8   Foremen/supervis. manual      0.00  0.00  0.00  0.00

9   Skilled manual workers        0.28  0.00  0.00  0.00

10  Semi-skilled manual workers   0.00  0.00  0.00  0.00

11  Unskilled manual workers      0.00  0.00  0.00  0.00

12  Own account (non-prof.)       0.38  0.00  0.00  0.71

13  Farmers - emp & manag.        0.00  0.00  0.00  0.00

14  Farmers - own account         0.00  0.00  0.00  0.00

15  Agricultural workers          0.00  0.00  0.00  0.00

16  Members of armed forces       0.00  0.00  0.00  0.00

17  Inad. desc. / not stated      0.00  0.00  0.00  0.00

    Economically inactive        -0.26  0.41  0.00 -0.34

Table name: S39   Table cells:  28 

Target (SAS) counts

           Male        Female

         SWD M'rrd   SWD M'rrd

16-29     23     8    28     5

30-44     15    17    15     3

45-59     15    12     8     2

60-64      4     5     2     0

65-74      4     7     9     1

75-84      6     6     5     1

 85+       1     1     3     0

Estimated (synthetic) counts

           Male        Female

         SWD M'rrd   SWD M'rrd

16-29     22     9    28     5

30-44     15    17    15     2

45-59     14    12     7     2

60-64      4     5     2     0

65-74      4     8    10     1

75-84      6     6     6     1

 85+       1     1     3     0




Error [Synthetic - Target]

           Male        Female

         SWD M'rrd   SWD M'rrd

16-29     -1     1     0     0

30-44      0     0     0    -1

45-59     -1     0    -1     0

60-64      0     0     0     0

65-74      0     1     1     0

75-84      0     0     1     0

 85+       0     0     0     0

Z-scores

           Male        Female

         SWD M'rrd   SWD M'rrd

16-29  -0.22  0.36  0.00  0.00

30-44   0.00  0.00  0.00 -0.58

45-59  -0.27  0.00 -0.36  0.00

60-64   0.00  0.00  0.00  0.00

65-74   0.00  0.38  0.34  0.00

75-84   0.00  0.00  0.45  0.00

 85+    0.00  0.00  0.00  0.00

Table name: S34   Table cells:  56 

Target (SAS) counts

                            Males       Females

Ecomomic position         SWD M'rrd   SWD M'rrd

Employees: full time       41    27    41    15

Empolyees: part time        3     3    10    15

Self emp.: w. employees     1     0     0     0

Self emp.: no employees     9     6     1     0

On a Government Scheme      4     0     2     0

Unemployed                 22    10     5     3

EA Student: empl FT         0     0     0     0

EA student: empl PT         0     0     1     0

EA student: self-emp.       0     0     0     0

EA student: unemployed      0     0     0     0

Econ inact. student         3     0     2     0

Permanently sick            5     7     6     4

Retired                    13    13    21    13

Other inactive              0     1    18    12

Estimated (synthetic) counts

                            Males       Females

Ecomomic position         SWD M'rrd   SWD M'rrd

Employees: full time       43    25    39    16

Empolyees: part time        2     2    10    16

Self emp.: w. employees     1     0     0     0

Self emp.: no employees     9     5     1     0

On a Government Scheme      4     0     1     0

Unemployed                 23    10     6     3

EA Student: empl FT         0     0     0     0

EA student: empl PT         0     0     1     0

EA student: self-emp.       0     0     0     0

EA student: unemployed      0     0     0     0

Econ inact. student         2     0     2     0

Permanently sick            5     8     5     4

Retired                    13    13    19    13

Other inactive              0     1    19    13




Error [Synthetic - Target]

                            Males       Females

Ecomomic position         SWD M'rrd   SWD M'rrd

Employees: full time        2    -2    -2     1

Empolyees: part time       -1    -1     0     1

Self emp.: w. employees     0     0     0     0

Self emp.: no employees     0    -1     0     0

On a Government Scheme      0     0    -1     0

Unemployed                  1     0     1     0

EA Student: empl FT         0     0     0     0

EA student: empl PT         0     0     0     0

EA student: self-emp.       0     0     0     0

EA student: unemployed      0     0     0     0

Econ inact. student        -1     0     0     0

Permanently sick            0     1    -1     0

Retired                     0     0    -2     0

Other inactive              0     0     1     1

Z-scores

                            Males       Females

Ecomomic position         SWD M'rrd   SWD M'rrd

Employees: full time     0.40 -0.36 -0.27  0.30

Empolyees: part time    -0.57 -0.57  0.03  0.30

Self emp.: w. employees  0.01  0.00  0.00  0.00

Self emp.: no employees  0.03 -0.39  0.01  0.00

On a Government Scheme   0.02  0.00 -0.70  0.00

Unemployed               0.27  0.03  0.47  0.02

EA Student: empl FT      0.00  0.00  0.00  0.00

EA student: empl PT      0.00  0.00  0.01  0.00

EA student: self-emp.    0.00  0.00  0.00  0.00

EA student: unemployed   0.00  0.00  0.00  0.00

Econ inact. student     -0.57  0.00  0.01  0.00

Permanently sick         0.02  0.41 -0.39  0.02

Retired                  0.03  0.03 -0.41  0.03

Other inactive           0.00  0.01  0.28  0.33

Table name: S08     Table cells:  180 

Target (SAS) counts

                                         Age

Sex    Econ. position  16-19 20-24 25-29 30-34 35-44 45-54 55-59 60-64   65+

Male   Employee: FT        2    18    13    10    10    13     1     1     0

       Employee: PT        0     2     0     0     2     0     0     0     1

       Self-emp 1+emps     0     0     1     0     0     0     0     0     0

       Self-emp 0 emps     0     7     0     0     2     2     2     1     0

       On govt. scheme     1     0     0     4     0     0     0     0     0

       Unemployed          4     5     5     7     2     6     2     0     0

       Student             2     0     0     0     0     0     0     0     0

       Perm. sick          0     0     1     0     0     2     4     5     2

       Retired             0     0     0     0     0     0     0     1    24

       Other               0     1     0     0     2     0     0     0     0

Female Employee: FT        8    14    14     4    12     4     0     0     0

       Employee: PT        2     7     6     2     5     3     1     1     0

       Self-emp 1+emps     0     0     0     0     0     0     0     0     0

       Self-emp 0 emps     0     0     0     0     0     2     0     0     0

       On govt. scheme     0     0     0     1     0     0     0     0     0

       Unemployed          1     1     1     2     3     2     0     0     0

       Student             1     1     0     0     0     0     0     0     0

       Perm. sick          1     0     4     0     1     0     0     1     3

       Retired             0     0     0     0     0     0     0     5    28

       Other               2     6     8     2     3     2     3     2     2

Estimated (synthetic) counts

                                         Age

Sex    Econ. position  16-19 20-24 25-29 30-34 35-44 45-54 55-59 60-64   65+

Male   Employee: FT        2    16    15    10    10    13     1     1     0

       Employee: PT        0     2     0     0     1     0     0     0     1

       Self-emp 1+emps     0     0     1     0     0     0     0     0     0

       Self-emp 0 emps     0     7     0     0     2     2     2     1     0

       On govt. scheme     1     0     0     3     0     0     0     0     0

       Unemployed          4     6     6     7     1     6     2     1     0

       Student             2     0     0     0     0     0     0     0     0

       Perm. sick          0     1     0     0     0     2     3     5     2

       Retired             0     0     0     0     0     0     0     1    25

       Other               0     0     0     0     1     0     0     0     0

Female Employee: FT        7    13    13     5    12     5     0     0     0

       Employee: PT        1     6     7     2     5     4     1     1     0

       Self-emp 1+emps     0     0     0     0     0     0     0     0     0

       Self-emp 0 emps     0     0     0     0     0     1     0     0     0

       On govt. scheme     0     0     0     1     0     0     0     0     0

       Unemployed          1     1     1     1     2     3     0     0     0

       Student             1     1     0     0     0     0     0     0     0

       Perm. sick          1     0     4     0     1     0     0     1     2

       Retired             0     0     0     0     0     0     0     5    27

       Other               2     7     7     2     4     3     3     2     2

Error [Synthetic - Target]

                                         Age

Sex    Econ. position  16-19 20-24 25-29 30-34 35-44 45-54 55-59 60-64   65+

Male   Employee: FT        0    -2     2     0     0     0     0     0     0

       Employee: PT        0     0     0     0    -1     0     0     0     0

       Self-emp 1+emps     0     0     0     0     0     0     0     0     0

       Self-emp 0 emps     0     0     0     0     0     0     0     0     0

       On govt. scheme     0     0     0    -1     0     0     0     0     0

       Unemployed          0     1     1     0    -1     0     0     1     0

       Student             0     0     0     0     0     0     0     0     0

       Perm. sick          0     1    -1     0     0     0    -1     0     0

       Retired             0     0     0     0     0     0     0     0     1

       Other               0    -1     0     0    -1     0     0     0     0

Female Employee: FT       -1    -1    -1     1     0     1     0     0     0

       Employee: PT       -1    -1     1     0     0     1     0     0     0

       Self-emp 1+emps     0     0     0     0     0     0     0     0     0

       Self-emp 0 emps     0     0     0     0     0    -1     0     0     0

       On govt. scheme     0     0     0     0     0     0     0     0     0

       Unemployed          0     0     0    -1    -1     1     0     0     0

       Student             0     0     0     0     0     0     0     0     0

       Perm. sick          0     0     0     0     0     0     0     0    -1

       Retired             0     0     0     0     0     0     0     0    -1

       Other               0     1    -1     0     1     1     0     0     0

Z-scores

                                         Age

Sex    Econ. position  16-19 20-24 25-29 30-34 35-44 45-54 55-59 60-64   65+

Male   Employee: FT     0.02 -0.43  0.63  0.05  0.05  0.06  0.01  0.01  0.00

       Employee: PT     0.00  0.02  0.00  0.00 -0.70  0.00  0.00  0.00  0.01

       Self-emp 1+emps  0.00  0.00  0.01  0.00  0.00  0.00  0.00  0.00  0.00

       Self-emp 0 emps  0.00  0.04  0.00  0.00  0.02  0.02  0.02  0.01  0.00

       On govt. scheme  0.01  0.00  0.00 -0.48  0.00  0.00  0.00  0.00  0.00

       Unemployed       0.03  0.49  0.49  0.04 -0.70  0.04  0.02  0.01  0.00

       Student          0.02  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00

       Perm. sick       0.00  0.01 -1.00  0.00  0.00  0.02 -0.48  0.03  0.02

       Retired          0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.01  0.29

       Other            0.00 -1.00  0.00  0.00 -0.70  0.00  0.00  0.00  0.00

Female Employee: FT    -0.32 -0.22 -0.22  0.54  0.05  0.54  0.00  0.00  0.00

       Employee: PT    -0.70 -0.35  0.46  0.02  0.03  0.61  0.01  0.01  0.00

       Self-emp 1+emps  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.00

       Self-emp 0 emps  0.00  0.00  0.00  0.00  0.00 -0.70  0.00  0.00  0.00

       On govt. scheme  0.00  0.00  0.00  0.01  0.00  0.00  0.00  0.00  0.00

       Unemployed       0.01  0.01  0.01 -0.70 -0.56  0.74  0.00  0.00  0.00

       Student          0.01  0.01  0.00  0.00  0.00  0.00  0.00  0.00  0.00

       Perm. sick       0.01  0.00  0.03  0.00  0.01  0.00  0.00  0.01 -0.56

       Retired          0.00  0.00  0.00  0.00  0.00  0.00  0.00  0.03 -0.12

       Other            0.02  0.46 -0.32  0.02  0.61  0.74  0.03  0.02  0.02

Table name: S49   Table cells:  16 

Target (SAS) counts

                        Ethnic group

Tenure            White Black   IPB Other

Owner-occupied       78     0     1     0

Rented privately     13     0     0     0

Rented from HA       34     0     0     0

Rented from LA/NT    79     1     1     0

Estimated (synthetic) counts

                        Ethnic group

Tenure            White Black   IPB Other

Owner-occupied       78     0     1     0

Rented privately     12     0     0     0

Rented from HA       34     0     0     0

Rented from LA/NT    79     1     1     0




Error [Synthetic - Target]

                        Ethnic group

Tenure            White Black   IPB Other

Owner-occupied        0     0     0     0

Rented privately     -1     0     0     0

Rented from HA        0     0     0     0

Rented from LA/NT     0     0     0     0

Z-scores

                        Ethnic group

Tenure            White Black   IPB Other

Owner-occupied     0.05  0.00  0.00  0.00

Rented privately  -0.27  0.00  0.00  0.00

Rented from HA     0.03  0.00  0.00  0.00

Rented from LA/NT  0.05  0.00  0.00  0.00

Table name: S09    Table cells:  24 

Target (SAS) counts

                                  Ethnic group

Sex/Age      Econ Pos.      White Black   IPB Other

Males 16+    Econ. active      91     0     0     0

             Unemployed        32     1     0     0

             Econ. inactive    44     0     0     0

Females 16+  Econ. active      84     1     0     0

             Unemployed         9     0     0     0

             Econ. inactive    74     0     1     0

Estimated (synthetic) counts

                                  Ethnic group

Sex/Age      Econ Pos.      White Black   IPB Other

Males 16+    Econ. active      91     0     0     0

             Unemployed        31     1     1     0

             Econ. inactive    42     0     0     0

Females 16+  Econ. active      83     1     0     0

             Unemployed         9     0     0     0

             Econ. inactive    74     0     1     0




Error [Synthetic - Target]

                                  Ethnic group

Sex/Age      Econ Pos.      White Black   IPB Other

Males 16+    Econ. active       0     0     0     0

             Unemployed        -1     0     1     0

             Econ. inactive    -2     0     0     0

Females 16+  Econ. active      -1     0     0     0

             Unemployed         0     0     0     0

             Econ. inactive     0     0     0     0

Z-scores

                                  Ethnic group

Sex/Age      Econ Pos.      White Black   IPB Other

Males 16+    Econ. active    0.10  0.00  0.00  0.00

             Unemployed     -0.13  0.01  0.01  0.00

             Econ. inactive -0.26  0.00  0.00  0.00

Females 16+  Econ. active   -0.03  0.01  0.00  0.00

             Unemployed      0.03  0.00  0.00  0.00

             Econ. inactive  0.09  0.00  0.01  0.00

Table name: S42b   Table cells:  33 

Target (SAS) counts

                                  Cars

H/hold composition            0     1    2+

1  adult pa ;  0 dep ch.     30     0     0

1  adult<pa ;  0 dep ch.     31    18     2

1  adult    ; 1+ dep ch.     20     0     0

2  ads (m+f);  0 dep ch.     21    16     4

2  ads (m+f); 1+ dep ch.      9    16     0

2  ads (oth);  0 dep ch.     10     2     2

2  ads (oth); 1+ dep ch.      3     0     0

3+ ads (m+f);  0 dep ch.      6     6     3

3+ ads (m+f); 1+ dep ch.      4     1     0

3+ ads (oth);  0 dep ch.      0     0     0

3+ ads (oth); 1+ dep ch.      0     0     0

Estimated (synthetic) counts

                                  Cars

H/hold composition            0     1    2+

1  adult pa ;  0 dep ch.     31     0     0

1  adult<pa ;  0 dep ch.     32    19     2

1  adult    ; 1+ dep ch.     20     0     0

2  ads (m+f);  0 dep ch.     21    17     4

2  ads (m+f); 1+ dep ch.      9    16     0

2  ads (oth);  0 dep ch.     10     2     2

2  ads (oth); 1+ dep ch.      2     0     0

3+ ads (m+f);  0 dep ch.      6     6     3

3+ ads (m+f); 1+ dep ch.      3     1     0

3+ ads (oth);  0 dep ch.      0     0     0

3+ ads (oth); 1+ dep ch.      0     0     0




Error [Synthetic - Target]

                                  Cars

H/hold composition            0     1    2+

1  adult pa ;  0 dep ch.      1     0     0

1  adult<pa ;  0 dep ch.      1     1     0

1  adult    ; 1+ dep ch.      0     0     0

2  ads (m+f);  0 dep ch.      0     1     0

2  ads (m+f); 1+ dep ch.      0     0     0

2  ads (oth);  0 dep ch.      0     0     0

2  ads (oth); 1+ dep ch.     -1     0     0

3+ ads (m+f);  0 dep ch.      0     0     0

3+ ads (m+f); 1+ dep ch.     -1     0     0

3+ ads (oth);  0 dep ch.      0     0     0

3+ ads (oth); 1+ dep ch.      0     0     0
Z-scores

                                  Cars

H/hold composition            0     1    2+

1  adult pa ;  0 dep ch.   0.14  0.00  0.00

1  adult<pa ;  0 dep ch.   0.13  0.20 -0.01

1  adult    ; 1+ dep ch.  -0.05  0.00  0.00

2  ads (m+f);  0 dep ch.  -0.05  0.22 -0.02

2  ads (m+f); 1+ dep ch.  -0.03 -0.04  0.00

2  ads (oth);  0 dep ch.  -0.03 -0.01 -0.01

2  ads (oth); 1+ dep ch.  -0.59  0.00  0.00

3+ ads (m+f);  0 dep ch.  -0.02 -0.02 -0.02

3+ ads (m+f); 1+ dep ch.  -0.52 -0.01  0.00

3+ ads (oth);  0 dep ch.   0.00  0.00  0.00

3+ ads (oth); 1+ dep ch.   0.00  0.00  0.00

Table name: S74     Table cells:  20 

Target (SAS) counts

SOC Major Group           Male Female

1 Managers/Administrators    10     5

2 Professional                3     2

3 Assoc. professional         3     4

4 Clerical/secretarial        8    23

5 Craft & related            23     4

6 Personal service            6    18

7 Sales                       3     8

8 Plant operatives           23     3

9 Other occupations          11    15

  Not stated/inad. desc.      0     1

Estimated (synthetic) counts

SOC Major Group           Male Female

1 Managers/Administrators     9     5

2 Professional                3     2

3 Assoc. professional         3     4

4 Clerical/secretarial        8    23

5 Craft & related            22     4

6 Personal service            6    18

7 Sales                       3     8

8 Plant operatives           23     3

9 Other occupations          10    15

  Not stated/inad. desc.      0     1




Error [Synthetic - Target]

SOC Major Group           Male Female

1 Managers/Administrators    -1     0

2 Professional                0     0

3 Assoc. professional         0     0

4 Clerical/secretarial        0     0

5 Craft & related            -1     0

6 Personal service            0     0

7 Sales                       0     0

8 Plant operatives            0     0

9 Other occupations          -1     0

  Not stated/inad. desc.      0     0

Z-scores

SOC Major Group           Male Female

1 Managers/Administrators -0.27  0.04

2 Professional             0.03  0.03

3 Assoc. professional      0.03  0.04

4 Clerical/secretarial     0.05  0.09

5 Craft & related         -0.14  0.04

6 Personal service         0.04  0.08

7 Sales                    0.03  0.05

8 Plant operatives         0.09  0.03

9 Other occupations       -0.26  0.07

  Not stated/inad. desc.   0.00  0.02

Appendix D  Table-specific fit of synthetic microdata to SAS data when both are aggregated to ward level

TABULAR TEST RESULTS (for microdata aggregated to ward level)

WDcode Table  STotal  MTotal Cell  MTAE   MRAE SZ2ofM MeanNF% MSumZ2 SZ2>% MNFC-1 MNFC-2 Peakn1 Peakn2 NotF1% NotF2%     CV

08DAFA  S35  23863.0 23835.0   84 292.0  0.012   13.3     0.0   13.3   0.0   0.00   0.00    0.0    0.0    0.0    0.0  0.125

08DAFA  S42   9646.0  9682.0   77 204.0  0.021   66.1     5.2   65.8   0.0   4.00   2.00    1.0    1.0    5.2    2.6  0.668

08DAFA  S01  24114.0 24100.0    6  14.0  0.001    0.0     0.0    0.0   0.0   0.00   0.00    0.0    0.0    0.0    0.0  0.001

08DAFA  S22   9664.0  9682.0  196 270.0  0.028   69.1     1.5   69.0   0.0   3.00   1.00    1.0    1.0    1.5    0.5  0.301

08DAFA  S12   2587.0  2583.0   14   6.0  0.002    0.1     0.0    0.0   0.0   0.00   0.00    0.0    0.0    0.0    0.0  0.002

08DAFA  S29   9681.0  9682.0    7   9.0  0.001    0.0     0.0    0.0   0.0   0.00   0.00    0.0    0.0    0.0    0.0  0.002

08DAFA  S86   9682.0  9682.0   76 218.0  0.023   35.2     2.6   35.2   0.0   2.00   1.00    1.0    1.0    2.6    1.3  0.361

08DAFA  S39   9682.0  9682.0   28  66.0  0.007    1.1     0.0    1.1   0.0   0.00   0.00    0.0    0.0    0.0    0.0  0.027

08DAFA  S34  19205.0 19132.0   56 193.0  0.010   14.2     1.8   14.0   0.0   1.00   0.00    1.0    0.0    1.8    0.0  0.188

08DAFA  S08  19218.0 19132.0  180 424.0  0.022   61.4     1.1   61.3   0.0   2.00   0.00    1.0    0.0    1.1    0.0  0.289

08DAFA  S49   9588.0  9586.0   16  24.0  0.003    0.4     0.0    0.4   0.0   0.00   0.00    0.0    0.0    0.0    0.0  0.016

08DAFA  S09  19185.0 19132.0   24  73.0  0.004    4.5     0.0    4.3   0.0   0.00   0.00    0.0    0.0    0.0    0.0  0.117

08DAFA  S42b  9658.0  9682.0   33  82.0  0.008    4.2     0.0    4.1   0.0   0.00   0.00    0.0    0.0    0.0    0.0  0.099

08DAFA  S74  11808.0 11777.0   20  83.0  0.007    1.0     0.0    0.9   0.0   0.00   0.00    0.0    0.0    0.0    0.0  0.028
Appendix E  Overall fit of synthetic microdata to SAS data when both are aggregated to ward level

OVERALL FIT ACROSS ALL TABLES (for microdata aggregated to ward level)

WDCODE         ATAE      SD   NOTFT      SD  NOTFC1      SD  NOTFC2      SD  ATAE/h   noofh

08DAFA      1997.00    0.00    0.00    0.00   12.00    0.00    4.00    0.00    0.20    9877

08DAFB      1829.00    0.00    0.00    0.00    5.00    0.00    0.00    0.00    0.21    8763

08DAFC      2084.00    0.00    0.00    0.00   10.00    0.00    4.00    0.00    0.24    8816

08DAFD      1737.00    0.00    0.00    0.00    7.00    0.00    1.00    0.00    0.24    7277

08DAFE      1861.00    0.00    0.00    0.00    7.00    0.00    2.00    0.00    0.21    8788

08DAFF      1992.00    0.00    0.00    0.00   17.00    0.00    3.00    0.00    0.24    8220

08DAFG      3368.00    0.00    1.00    0.00   25.00    0.00   15.00    0.00    0.37    9001

08DAFH      2686.00    0.00    0.00    0.00   18.00    0.00    8.00    0.00    0.29    9334

08DAFJ      1799.00    0.00    0.00    0.00    7.00    0.00    0.00    0.00    0.21    8734

08DAFK      1753.00    0.00    0.00    0.00    9.00    0.00    4.00    0.00    0.19    8992

08DAFL      1730.00    0.00    0.00    0.00    7.00    0.00    2.00    0.00    0.20    8626

08DAFM      3186.00    0.00    1.00    0.00   27.00    0.00   20.00    0.00    0.38    8305

08DAFN      3089.00    0.00    0.00    0.00   22.00    0.00   14.00    0.00    0.44    7065

08DAFP      1593.00    0.00    0.00    0.00    8.00    0.00    3.00    0.00    0.19    8491

08DAFQ      1641.00    0.00    0.00    0.00    8.00    0.00    2.00    0.00    0.26    6298

08DAFR      1980.00    0.00    0.00    0.00    7.00    0.00    1.00    0.00    0.23    8636

08DAFS      1897.00    0.00    0.00    0.00   15.00    0.00    9.00    0.00    0.26    7328

08DAFT      1916.00    0.00    0.00    0.00   10.00    0.00    1.00    0.00    0.23    8363

08DAFU      1992.00    0.00    0.00    0.00    3.00    0.00    1.00    0.00    0.22    8871

08DAFW      2038.00    0.00    0.00    0.00    9.00    0.00    3.00    0.00    0.20   10342

08DAFX      2037.00    0.00    0.00    0.00   10.00    0.00    1.00    0.00    0.23    8798

08DAFY      1953.00    0.00    0.00    0.00    6.00    0.00    3.00    0.00    0.21    9466

08DAFZ      1897.00    0.00    0.00    0.00    8.00    0.00    1.00    0.00    0.21    9193

08DAGA      1921.00    0.00    0.00    0.00    7.00    0.00    0.00    0.00    0.22    8560

08DAGB      2149.00    0.00    0.00    0.00    9.00    0.00    4.00    0.00    0.26    8377

08DAGC      1567.00    0.00    0.00    0.00   10.00    0.00    1.00    0.00    0.20    7959

08DAGD      1991.00    0.00    0.00    0.00   11.00    0.00    1.00    0.00    0.24    8194

08DAGE      1854.00    0.00    0.00    0.00   15.00    0.00    7.00    0.00    0.24    7792

08DAGF      3233.00    0.00    0.00    0.00   22.00    0.00   12.00    0.00    0.39    8285

08DAGG      1755.00    0.00    0.00    0.00    6.00    0.00    2.00    0.00    0.24    7260

08DAGH      2148.00    0.00    0.00    0.00    7.00    0.00    3.00    0.00    0.23    9537

08DAGJ      1747.00    0.00    0.00    0.00   10.00    0.00    3.00    0.00    0.23    7637

08DAGK      2059.00    0.00    0.00    0.00    5.00    0.00    4.00    0.00    0.21    9607










Figure 1  The structure of POP91
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