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Overview

Our team has three objectives:

I) Create a synthetic population at a fine geographic scale

II) Match wider socioeconomic, health and behavioural data to create a 
rich baseline population individual information to our base demography

III) Understand group and spatial patterns to inform the behavioral model
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SPENSER MODEL
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A little bit of detail

• Core implementation in C++. 
• Generates synthetic populations from two or more 

marginal constraints
• Fast implementation of Iterative Proportional Fitting (IPF) 
• Slower quasi-random sampling algorithm (QIS) which 

generate integer populations. 
• Spatial Microsimulation package for R and python
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Tracking individual status and activities

The synthetic population is our stepping-stone

Next key question: what further information do we need? 

Health status: Health Survey of England (2018; 10,000 respondents)

Day activities: UK Time Use Survey (2014/15; 16,000 time diaries)

Employment status: UK Time Use Survey (2014/15)

Following step: create a unique individual database at MSOA scale
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PSM uses a calculated 
‘Propensity Score’ to match 
individuals from a treatment 
dataset to a control dataset 
using common variables to both 
datasets
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Propensity Score Matching
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Detailed demographic, socioeconomic, health and time use at the 
individual level by household by MSOA
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Spatial Outputs England
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Flexible Spatial Modelling: Devon
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Time at home varies by working status
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Total observations: 7843 person-day
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Work duration by occupation

23/09/2020 12

0

5

10

15

20

0

5

10

15

20

0

5

10

15

20

0
12

0
24

0
36

0
48

0
60

0
72

0
84

0
96

0 0
12

0
24

0
36

0
48

0
60

0
72

0
84

0
96

0 0
12

0
24

0
36

0
48

0
60

0
72

0
84

0
96

0 0
12

0
24

0
36

0
48

0
60

0
72

0
84

0
96

0

0
12

0
24

0
36

0
48

0
60

0
72

0
84

0
96

0 0
12

0
24

0
36

0
48

0
60

0
72

0
84

0
96

0 0
12

0
24

0
36

0
48

0
60

0
72

0
84

0
96

0 0
12

0
24

0
36

0
48

0
60

0
72

0
84

0
96

0

0
12

0
24

0
36

0
48

0
60

0
72

0
84

0
96

0 0
12

0
24

0
36

0
48

0
60

0
72

0
84

0
96

0

Managers (N=535) Professionals (N=1206) Associate Prof. (N=739) Adiministration (N=756)

Skilled Trade (N=668) Caring/Leisure (N=595) Sales/Customer (N=460) Process/Plant/Mach.Op. (N=460)

Elementary (N=735) Total
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Minutes day in work by SOC 1 digit
Total observations: 7828 person-day
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Work duration by industry
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Total observations: 2664 person-day
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Public transport use by occupation
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Public transport: regional variation
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