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1. Introduction

This report is to provide an update of the progress of MoSeS Dynamic Model. In the report, changes and progress made since last report, assumptions used in the current model, problems and next steps for the development will be discussed.
2. Changes
2.1 Data:
Currently the Dynamic Model is using the HSAR data only. Those who are in the Communal Establishment are not modelled in the current model. All variables from HSAR except the imputation flags have been imported in the system, so that they are there should further information is required during the course of the development. 
2.2 Geography:

Now the area model is based on wards and does not consider the difference on the OA level as agreed to facilitate policy making.

2.3 Database:

The Postgress has been replaced by Apache Derby to make the DB portable, after discussions with Paul and Andy. A portable DB is more compatible with the Grid/SOA. Apache Derby doesn’t need to be installed and therefore avoids questions such as on which port/node we should install the DB etc.
2.4 Probability:

The survival probabilities used in Mortality Module are now by single years of age, ward and gender. This is calculated on the basis of Phil’s UK lifetable and Leeds Ward five year mortality rates, using the method shown by Phil. All 6666 mortality probabilities for Leeds have six decimals. 
3. Progress
3.1 Data and Database
Due to confidentiality etc. the HSAR population has been grouped into two years band. Therefore the number of household residents in Standard Table st001has been used to calculate the number of people of single year’s age by gender and ward. This provides the basis for the application of probabilities such as single year Survival Probabilities etc.
A portable database has been constructed using Apache Derby and is ready for Grid integration. Hopefully this DB will be up for the job for the project and we won’t need to reconstruct the DB again.
3.2 Modules

Currently only three modules: Ageing, Mortality and Fertility have been implemented. This is because of several reasons. Modules such as Marriage, Leaving Home and the four types of Migration are overlapping each other. It is hard to decide which process should/should not include what activities and which process should be modelled first etc. 
Also there is information missing in some modules, eg. As no suitable dataset provides the link between the Health Status and the formal care, the probability of people whose Health Status is “Not Good” to receive formal care can not be generated. 
Finally the some processes require re-sampling of the data. For instance, Migration will require the re-sampling of the population to get the records for those who moved in Leeds from outside Leeds or overseas. These will be discussed in the Problem Section and the Next Steps.
4. Assumptions
The Dynamic Model assumes that all probabilities of options add up to 1 where applicable, therefore original “N/A” values are recalculated and added to the different categories according to the percentages. Due to the data availability and development course, some modules are developed with more sophistication than the others. 

4.1 Ageing and Mortality processes:

· Ageing

No assumptions. The model simulates all people at a yearly basis.

· Mortality

The survived population is calculated at a yearly basis again. 

Currently people aged 100+ is in one group and survival probability calculated is over 70%, this may not be true as the 100+ may have considerable decrease in survival rates each year. However, we do not have useful information to tackle this one.

4.2 Multiple staged processes:

All modules except Ageing and Mortality need more than one probability determination. The current multiple stages proposed in the model are:

· Fertility

· Birth?

· Multiple Birth?

· Boy or girl?

Fertility process is based on the population of women aged 15-49 in England and Wales (although the age band in the source says under 20, 45+ etc.). The current fertility rate is based on mothers’ age group (5 years) and marriage status.

The twin birth probability is currently based on the multiple maternity rates, not live birth rates (this is the only one that I found).

Boy or girl probability is calculated on the basis of live birth numbers: occurrence within/outside marriage and sex from ONS birth statistics.

· Health Change

· Change?

· In formal care?

This module focuses on people aged 65 and over.

Again this is based on the 5 year age band, but at the level of ward and is gender specific. Probabilities for formal care are on the basis of 10 years age band (65-74, 75-84, 85-89, 90+). 

Original design was to model the process of people’s Health Status change from “good” to “fairly good”, “not good” then put in formal care, but it lacks linkage between Health Status and formal care in the investigated data sources.

· Leaving Home

· Leave?

· Where to?

This module is based on people aged 16 to 19. Geographic level is England & Wales.

· Marriage

· Marry?

· Who? Where (If one of them is HRP, move to where HRP is, if both are non-HRP, new household in the area where the man is)?

This module is based on people aged 16 and over in 5 years’ group until 80 by gender. Geographic level is England & Wales.
· Migration

· Move? Use the household migration indicator to determine 

· Wholly move? Use the household migration indicator to determine

· Where? Use the Individual migration indicator to determine:

· If  within LAD: leedswardmigration.xls (sheet 3) to determine the destination ward;  

· If outside Leeds:

· within UK: 

· In-flow: use GORtoLeedsWard.xls (sheet3) to determine destination , 

· out-flow: use LeedsWardtoGOR(sheet3) to determine destination; 
· out of UK (use the result from International Passenger Survey: 0.000079 for all), 
· From outside UK (0.001536 from HSAR)
*Also need re-samplings to get the records for those who moved in from outside Leeds or from overseas (Individual migration indicator: migind)

5. Problems and discussion
5.1 Incompleteness
· Some modules haven’t been finished and the current results can not provide a full picture of the demographic changes;
· Some processes are not considered, eg. in contrast of the Marriage process, divorce and separation processes are not modelled;
· Some probabilities are cruder than others, eg. Emigration probability is only estimation through the International Passenger Survey for the region; some probability is on the ward basis, others on the region or England and Wales etc…

5.2 Overlapping

This may be the most urgent questions need to be answered to be able to carry out the coding for the rest modules:

Leaving Home, Marriage and Migration modules are more complicated as they are overlapping. This leads to questions such as:
· Do we model young people (16+) leave home for marriage in the Marriage module or the Leaving Home module?

· Do we model young people leave home and live in another area in Migration module or Leaving Home module?

· Similar questions for Marriage vs Migration. 
· Probabilities: If we do decide to model those move because of marriage in Migration, for instance, then how do we divide the probabilities of such from the rest probabilities for marriage?

· Order of modelling: Which process go first?

5.3 Clarification of the moving parties

We need to clarify the concept of moving parties in the Migration process. My inclination is to model only wholly moving and partially moving parties (including individuals in a household) and if they are wholly moving, they will keep the households at new location. If a part of the household or an individual moves, they form new households at new location. We can come back to refine the processes at a later date by adding moving party(ies) joining existing households and better defined moving parties etc.

5.4 Need for an extendable framework for the whole UK

This may not be of urgent need, but we need to think about it. For instance, when we are modelling Leeds only, it is OK to model the inflow by regions, but use wards within Leeds. But how do we replicate the modelling processes for the whole UK using different geographical levels? Modelling all areas on the ward level may work, but it is computationally costly and looks funny, for migration flows between many wards would be zero. 
6. Next steps
Although it seems to be a lot of problems listed above, the development of Dynamic Model should move forward quickly once the important decisions are made and not too much new elements are added. The restructure of the system (change of the database etc.) and probability generations have taken up most of the time since last report. Since the Grid compatible DB is constructed now and the probabilities are more or less ready, the Dynamic Model should be ready for the demo soon.

6.1 MSM

The next step of the development is to try to finish all the modules asap for test of the method used in Dynamic Model. 

6.2 Agent Based Model:
I decide to hold the ABM side of development until come back from the ZUMA workshop next month. Need to discuss more with the group at the workshop and there’s plenty to do on the MSM side.

6.3 Activity Model:

What kind of activities do we model? Or it is just the service location decision?
PAGE  
5

