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Background

• Need to evaluate the impact of a policy change or 
intervention

• Expensive to try out and see

• Simulation offers possibility to model interventions on a 
virtual world
– Can model the complexity of multiple associations and pathways
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Microsimulation

• Simulates plausible data for micro-level units (i.e., 
people, businesses, …)

• It (typically) uses empirical data as a basis to simulate 
real or alternative worlds, and their futures 

• It enables experimentation in a virtual lab
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Microsimulation: A virtual world

• Start with a real/realistic (synthetic) sample of people

• Apply statistically-derived rules to reproduce patterns 
via a stochastic process

• Create a virtual world (our simulation model)

• Predict what might happen if conditions were to 
change (i.e., by altering parameters)

5



A simple worked example (made up)

• Suppose every child born has the same probability of attending early 
childhood education (ECE)

• p = 0.50 

• And that those who do attend have the probability of leaving school 
with qualifications (SCQUAL):

• p = 0.80

• And that those who don’t attend have the probability of leaving 
school with qualifications:

• p = 0.50

← transition probability

← transition probability

← transition probability
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A simple worked example

• Simulation is a stochastic process, so you get different results 
each time

• On each simulation run, different units may be simulated as 
(i) attended (ECE); (ii) left school with qualifications

Imagine 2 individuals
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A simple worked example

• Simulation is a stochastic process, so you get different results 
each time

• On each simulation run, different units may be simulated as 
(i) attended (ECE); (ii) left school with qualifications

• Best to take a number of runs and average…

• For 5 runs & 20 units
• Av=10.2/20 attended ECE
• Av=13.2/20 left school with qualifications
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A simple worked example

• Suppose an intervention is suspected to increase the 
probability of children attending ECE to
p = 0.80

• But the probability of leaving school with qualifications 
remains the same 
(p=0.80 for attenders; p=0.50 for non-attenders)

• What would happen??
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• For 5 runs & 20 units,
• Av=16/20 attended ECE
• Av=14.8/20 left school with qualifications, 

an increase from 13.2/20 (8 percentage point increase)

• A very simple model for which simulation probably not needed…
…But if lots of factors affect ECE attendance, and its association with 
school qualifications (through potentially multiple pathways)

Microsimulation can capture this in one model,
and allows counterfactuals to be tested

A simple worked example
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International models
(Int J Microsimulation)



Tax and Welfare Analysis TAWA (The 
Treasury) is a model of the New Zealand 
personal tax and transfer system, based on 
the Household Economic Survey. 
TAWA is used to monitor the effects of 
potential policy changes on individuals, 
scaling up and aggregating the results so that 
they are representative of the New Zealand 
population.

MSIM (Ministry of Social Development) 
applies the rules of the benefit system to 
simulate benefit eligibility and payments, for 
past and current MSD clients. 
The model runs several different scenarios 
including identifying the winners/losers 
resulting from specific policy changes and 
modelling fiscal costs. 

Pinto Sarah A and Warn Verity (February 2024). Microsimulation models. Current state and future 
potential in New Zealand Government agencies. (Working Paper). Social Wellbeing Agency. 
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Aotearoa-New Zealand models



Monty (Ministry of Transport) models the 
travel movements of a representative 
sample of 10 percent of the NZ population 
across a 24-hour period. 
The model aims to answer how a policy 
change (e.g. road pricing) is expected to 
affect travel behaviour – and the social and 
environmental impacts of such a change.

He Ara Poutama mō te Reo Māori
(Te Mātāwai, Te Taura Whiri i te Reo Māori, 
and the Ministry of Education) forecasts the 
number of te reo Māori speakers from now 
until 2040.  It is used to understand who is 
speaking te reo Māori and where, as well as 
how changes to certain revitalisation 
initiatives may affect future numbers of
te reo Māori speakers. 

Pinto Sarah A and Warn Verity (February 2024). Microsimulation models. Current state and future 
potential in New Zealand Government agencies. (Working Paper). Social Wellbeing Agency. 
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Aotearoa-New Zealand models



COMPASS Models
• 2005-2008 Primary Care in an Aging Society (PCASO)

– HRC

• 2009-2012 Balance of Care in an Aging Society (BCASO)
– HRC

• 2009-2013 Modelling the Early Life Course (MELC)
– Foundation for Research Science and Technology (FRST)

• 2013-2016 Knowledge Laboratory of the Early Life Course
– MBIE; https://compassnz.shinyapps.io/knowlabshiny/

• 2015-2017 New Zealand as a Social Laboratory 
– RSNZ; https://compassnz.shinyapps.io/SociaLabShiny/

• 2022-2024 Better Start National Science Challenge
– MBIE; https://compassnz.shinyapps.io/BetterStartModelShiny/
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Better Start Simulation Model

• Successful Learning

– Better Start Literacy Approach 
→ Literacy Yr 1 School → Reading Yr 5 School

• Healthy weight

– Smoking in pregnancy → obesity 

– POI Sleep Intervention → obesity

• Resilient Teens

– ‘Stress Less’ Intervention →Wellbeing
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Better Start Literacy Approach

https://www.betterstartapproach.com

• “teachers monitor children’s response to the BSLA teaching and then scaffold, adapt 
activities, or increase teaching intensity as necessary to ensure all children progress 
towards their next steps for learning.”(Gillon et al., 2022)
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Proficiency in the phoneme identity task

19

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

60 61 62 63 64 65 66 67 68 69 70 71 72

%
 p

ro
fi

ci
en

t 

Age in months at time of assessment

Baseline

10 week

0.0

20.0

40.0

60.0

80.0

100.0

60 61 62 63 64 65 66 67 68 69 70 71 72

non-Māori

0.0

20.0

40.0

60.0

80.0

100.0

60 61 62 63 64 65 66 67 68 69 70 71 72

Māori



20





22



23



What about a targeted intervention?
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All children Children in lowest deprivation quintile

What about a targeted intervention?
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Prevention of Overweight in Infancy (POI) 
randomized controlled trial

• High prevalence of overweight in childhood (NZ & elsewhere)

• Long term health consequences (cardiovascular), hard to 
change once established

• Short sleep associated with increased weight

• Does a sleep intervention reduce overweight/obesity in 
childhood?

• Odds of obesity halved in those receiving the POI sleep 
intervention
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Taylor et al., 2018; Am J Clin Nutr 2018;108:228–236



27





POI Sleep Intervention
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What if we think effects may be smaller 
than the research indicates?
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What if we think effects may be smaller 
than the research indicates?
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What if we think effects may be smaller 
than the research indicates?
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OR = 0.5 OR = 0.8



‘Stress Less’ Intervention

• ‘Stress Less’ (formerly ‘Stress Detox’) is a Chatbot on the 
HABITs (Health Advances Through Behaviour Intervention 
Technologies) platform
– 21-day programme, based on CBT and positive psychology. 

– The chatbot messages the user via Facebook Messenger once a day 
and guides them through a brief (about 3–5 min) daily activity. 

• Improved wellbeing in 18–24 year-old students
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Williams et al., 2021. Social Sciences 10: 416. 



Williams et al., 2021. Social Sciences 10: 416. 

Week 1: Physiological sensations 
associated with stress and anxiety

Week 2: Cognitive appraisal of 
stress and anxiety

Week 3: Behavioural response 



Summary

• Microsimulation is a flexible way to test the impact of policies 
and interventions

• The Better Start Model tests interventions developed as part 
of the Better Start National Science Challenge
– Better Start Literacy Approach

– POI Sleep Intervention; Impact of smoking in pregnancy

– To do: ‘Stress Less’ Digital Intervention

– Targeted Interventions; Modifiable effect sizes
• https://compassnz.shinyapps.io/BetterStartModelShiny (Still under development)
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THANK YOU!

QUESTIONS??
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