Modelling and Simulation for e-Social Science

Project meeting to discuss progress with the Population Reconstruction

Date: 12th April 2006

Present: Andy Turner (Research Officer), Martin Clarke (Co-investigator), Phil Rees (Co-investigator)

Notes by Phil Rees

Copies to: Mark Birkin (Principal Investigator), Belinda Wu (Researcher)
Agenda:

To discuss progress with the population reconstruction model and to provide advice on how to overcome challenges and deliver robust results.

Comments and corrections invited.
General issue

It was clear from the meeting that Andy assumed that Martin and I had a good working knowledge of the population reconstruction modelling program which Andy had written. This was not the case. We tried during the meeting to achieve that understanding and made some progress. But that can only be achieved through the production of research reports outlining progress with the structuring, programming and running of the model. Neither the project proposal nor the modelling specification document (Mark Birkin) has enough detail to make proper discussion possible. This paper tries to spell out the specific issues about the population reconstruction model that emerged from the discussion.
Specific issues

From our discussion the following issues were identified. Decisions need to be taken about each of them. They are considered in turn below.
· Household and communal establishment populations

· The nature of constraints on the population reconstruction process

· Use of the Individual SAR versus Household SAR

· Use of larger zones than output areas

· Use of IPF and conditional probabilities

· Population reconstruction model versus the dynamic simulation model

· Getting results for Leeds to make progress on the issues

· Getting results for the UK

Household and communal establishment populations

People either live in (private) households or in (public) communal establishments. 
This distinction has been recognised as important to model success. This has already been implemented this in the MoSeS PRM (Population Reconstruction Model). Note that most earlier work just uses household populations. In principle, communal establishments can be treated as big households, though the different types will have different mixes of people (e.g. by age and sex). 


The nature of constraints on the population reconstruction process

The term “constraints” needs to be defined in the microsimulation context. The meaning appears to be that set of control household or individual population counts for each area in the study for which we want to start with a fixed number. It would be clearer if the term “control” totals were used.

At the moment the PRM starts with a fixed number of household reference persons for each output area in each age group. Other people are added to the HRP persons by routines that link partners/spouses or children or elder relatives
. 
These routines resemble those that might be used in the dynamic phase of the MoSES model.
Questions: How detailed should the constraints be? Should we aim for a simple array of age, or age and sex, or age, sex and employment status? Should the constraints be household or individual attributes? Can we use simple IPF if the necessary table is not available? How do we use several different counts in the CAS for any one variable?

The second meaning of the term “constraint” is to refer to aggregate tables from the census area statistics to which we wish to fit the microsimulated households and individuals. Experience with the generic algorithm method of selecting the set of households and individuals that best fits to a set of CAS tables suggests only using a few key tables and not expecting very good fits to tables not used.


Use of the Individual SAR (ISAR) versus Household SAR (HSAR)
The PRM has been developed so far using the ISAR. The HSAR is now available for use under a special licence. 

Questions: Has the MoSES project obtained a special licence? Have all team members signed up?


Phil Rees can provide advice and write up the application based on experience with the WaND project application.

The arguments for continuing with the ISAR as the microdata base:

· It is larger than the HSAR

· It provides regional geography

· It has a lot of household attributes

· The PRM code is written to use the ISAR

· It covers the communal establishment population as well as the household population.

· It covers the whole of the United Kingdom.

The arguments for moving to a combination of HSAR and ISAR

· The HSAR provides bundles of people in households, so that relationships and membership come from real data

· This means that we don’t need to do the complex modelling of marriages/unions, divorces/dissolutions etc in the PRM but can leave that for the dynamic model.


· However, the HSAR only covers England and Wales, not Scotland and Northern Ireland and has no regional indicator.

· It does not cover the communal establishment population.


The HSAR can be sampled to provide a set of households in an area for testing against the key area household tables.

The ISAR can be sampled to provide a set of communal establishment individuals and tested against the key area communal establishment tables.

We might want to use the two in combination by for example choosing a part profile of attributes from the ISAR that match a part profile from the HSAR in order to capture the greater variety.

Modifying the PRM code will, of course, be challenging but if this is combined with a careful documentation of each part (shared across the team) then we are likely to reach a product that we all have confidence in sooner.

Use of larger zones than output areas
There are clearly real problems with using 220030 output areas of two kinds. Much of the data is uncertain because of the SCAM procedures applied in England and Wales. The second problem is the very large number of them.

We should therefore shift to larger areas.

 There are two candidates: electoral wards and super-output areas (and their equivalent). Each geography has its advantages and disadvantages.
Wards are familiar and large (circa 11000 with circa 5000 people).

Wards are difficult to use in Scotland.

Wards change as a result of electoral districting.

Super Output Areas are aggregations of output areas and we can build data from the OA files we have assembled.
There are many fewer SOAs and so the computational burden will be smaller.

	Country
	# of LSOAs
	~Ave pop
	# of MSOAs
	~Ave pop

	Eng & Wales
	34,378
	1500
	7193
	7300

	Scotland
	6,505
	800
	1235
	4100

	N Ireland
	890
	1900
	
	


Note: In Scotland, the Lower Level are Data Zones, the Middle Level are Intermediate Geography

SOAs are aggregations of postcode so postcode datasets can be directly linked.
SOAs will remain fixed for the 2001-2011 decade.

Admin data is being published for SOAs (e.g. Neighbourhood Statistics).

SOAs add up to Local Authorities, which will be helpful in reporting results and carrying out various checks.

Proposal: use MSOAs (E&W), intermediate areas (Sc) and SOAs (NI), a total of 9318 areas in the UK, with an average population of circa 6300. 

Note that in recent work on local mortality indicators, ONS recommend that zones have populations of 5000 or more for the reliable computation of life expectancies. Assuming we use single years of age (obligatory in a dynamic microsimulation) and have an age range of 0 to 100+ (to monitor old age issues), we will have average age-sex populations of circa 6300/(2×101) = 31. These seem to be reasonable numbers to make reliable estimates from. With OAs the equivalent numbers would be 1.3.

A final consideration is that using migration or commuting data at OA level is simply not feasible. The numbers are too small and too perturbed by SCAM. Note that when using them to create larger area data (e.g. MSOAs) we need to check against Local Authority data because of the error accumulation.

Use of IPF and conditional probabilities

There is not a conflict between the sample grabbing/list processing method and the conditional probability from arrays generated by IPF. Both have a role. We should aim to use the first method in PRM to retain as many of the real inter-dependencies between variables as possible. We will then have to use Monte Carlo sampling of conditional probability arrays to add non-census attributes or after census attributes.
Population reconstruction model versus the dynamic simulation model
There needs to be a clear division of labour between the PRM and the Dynamic Microsimulation Model (DMM). At the moment it seems that we are doing dynamic “things” within the PRM. 

If we adopt the HSAR for England and Wales, (and also use it for the other countries), then we don’t have to worry about who is married to whom, who is the child of whom or about multifamily households
.
 All of these interdependencies are in the sample data. We may wish to use the ISAR to improve on some of the HSAR variables (e.g. dual ages to single ages, ages 80+ to ages 80, 81, …, 100+).
Getting results for Leeds to make progress on the issues

The dynamic model which Belinda is working on uses Leeds as the test bed. We should use Leeds again for the PRM, if we adopt some of the suggestions above.
I will comment on Belinda’s email points on issues such as migration separately.

Getting results for the UK

Let us think about this issue once we are happy with a Leeds PRM.

Actions
1. Andy to write up in a report the structure of the population reconstruction model with pointers to the code which implements it. This report to be produced by 2 May 2006 for Mark’s return from San Diego
. Andy to discuss revisions to the PRM with Phil and Martin in detail.

2. Phil to write his understanding of the modelling issues involved (this document).
3. The team work together on a report of the model structure, provisional results, spelling out the way forward.

�IPF stands for。。。？


�Are there no private communal establishments?


�In addition we the household formation has curerntly assumed that a household is comprised of a family. This is not always the case…


�Current Toy Model is a simplified model to be refined. If we can include further attributes such as FRP(Family Reference Person) and family IDs within the household then we can consider the  multi-family households.


�It is a constraint not a control. A control would allow for adjustment of the constraint. The constraint is a restriction, so perhaps that is a term that would be prefered?


�This happens during optimisation once the entire set of age constrained/restricted populations have been selected, a set number of which are HRPs and the remained of which are not.


�Those who are not HRPs are then categorised into groups of spouses/child or adult or elderly dependents of the HRP and get assigned to HRPs according to his or her household composition requirement in the initial household formation process


�We could analyse constraints until the cows come home! The more specific the constrints, the less likely it is that selections can be made that satisfy the constraints. Also the it may be  possible to meet specific constrints for some areas and not others…


�There is no second meaning of the term constrint as I used it. Fitting is optimisation and so I called these variables “optimising variables”.


�Many population bases can be generated based on different constriants and optimisations tainted by the variables used.


�No, only Paul, Mark Belinda and Andy have signed up.


�Andy and me have downloaded the HSAR.


�This is of no use!


�HSAR is not a good option for at least two reasons: It is only England and Wales: The oldest Age group is 80+, not 95+ as in the ISAR.


�I don’t follow this argument!


�My understanding: PRM will just provide a baseline population where everyone has a household ID for the dynamic simulation. During the dynamic simulation, household formation and dissolution process will occure as a result of marriage/unions and divorces/sissolutions etc.


�The diversity of housholds in the HSAR is likely to be insuffient although this needs testing.


�Probably the best use of the HSAR is for generating probabilities for guiding the household formation process (both in the initial population and dynamic simulation).


�This is a good idea!


�220030 is not a large number! I don’t see this as being a problem…


�I’m not sure I agree. It might be useful in addition to do some operation for larger regions. Indeed, we can think about disaggregation too…


�Perhaps results at slightly larger area will be more observable and easier to compare with other results? I’ve been trying to generate analysis results at ward level to test whether the simulation results are “reasonable”. Obviously SOA would be better in terms of boundary changes.


�AFAIK the CAS data are not availble for SOAs. All that is available are look up tables with which OA data can be aggregated. This aggregation may extenuate SCAM errors! Please tell me I’m wrong…


�This does not conflict with a division of labour.


� Thought that the PRM is to produce a baseline population in households and communal establishment without any dynamic simulation?


�Hmmm, worry, no, but this is another way of doing it. Because the HSAR is a sample I don’t think this will work as I don’t believe the sample will be diverse enough…


�Taking the point of the sampling diversity, but this is a good point. It seems a good approach if we use both ISAR and HSAR for optimal results.


�We have been thinking about this all along. WE have set out to develop a UK population model and a huge effort has gone into joining up the census data for the various countries into a database.


�This was not agreed in the meeting… but I’ll try my best…


�OK when do you want to meet next?
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