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Model overview

microWB is a “simple on purpose”  demo 
model showing some key characteristics 
and uses of microsimulation

o Not a particular society but using “realistic” parameters
o Population: Female population from Malawi Demographic and 

Health Survey DHS (male children added for child mortality only)
o Linked lives: mothers’ education has impact on education and 

mortality of children, the birth order influences migration.
o Minority: an “artificially” created minority with “more 

traditional” demographic behaviors – “typical” relative risks 
added to most models



Processes
o Fertility estimated from DHS
o First union formation estimated from DHS
o Migration: initial composition from data, migration decisions 

based on age, education and birth order are made up for 
demonstrational purposes 

o Education: three levels, depending on mother’s education and 
other characteristics, parameters as found in literature

o Mortality: based on education resp. Mother’s education and sex 



Model estimates
o Typical Example: First union formation
o Proportional hazard regression model 

o Baseline hazard by age group
o Relative risks by motherhood, education and minority status



Scenarios
o Base Scenario - Status Quo: demographic pattern as observed 

today for younger generation, education transmission calibrated 
resulting in constant attainments over next generations

o Education intervention Scenario 1 - overall increase in odds to 
graduate from primary and secondary school; relative 
differences between population groups kept constant

o Education intervention Scenario 2 – closing gaps: the gap 
between minority and rest as well as between urban and rural 
population is closed completely, the gap by parental education is 
reduced by half

o The aggregated effect of both Education Scenarios on the future 
education composition is the same 



Output
o Decomposition: which processes contribute to which extent to 

the different cohort fertility between the minority and majority 
population 

o What-if analysis: demographic down-stream effects of 
educational investments: cohort fertility and experience of child 
deaths for three generations of women 

o Population projection: urban and rural population size in 2100 by 
minority status for the three scenarios



Output: Decomposition
o Simulated difference in cohort fertility of next generation 

between minority and majority is ~2 births (6.4 versus 4.5)

o Analysis example: 60% higher union formation hazards in 
minority population. 

o Simulation: 
o The higher union formation hazard in average leads to a one 

year earlier union formation but has no effect on differences 
in cohort fertility 

o Half of the fertility difference can be attributed to differences 
in 4th to 6th births



Output: Decomposition
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What-if analysis - Education 
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What-if analysis – CFR & mortality
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Population projection 2100

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

Rural Urban All .. Rural Urban All .. Rural Urban All

BASE .. SZENARIO 1
Overall Improvement

.. SCENARIO 2
Closing Gaps

Mayority Minority

FEMALE POPULATION AGE 18-49 IN 2100 (Base Scenario = 1)



Education projection 2100
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Implementation overview
o Implemented in Modgen, a freely available programming 

language developed and maintained at Statistics Canada and 
used in dozens of applications around the globe

o Modgen creates a stand-alone model executable program with a 
complete visual interface and detailed model documentation. 

o Many of the underlying mechanisms like event queuing are 
hidden. 

o Modgen translates Modgen code into C++. This allows to 
combine the strengths of the generic C++ language with 
specialized microsimulation language concepts and functions.

o Modgen includes a powerful tabling language and tools for 
visualizations.



Modgen: Features

o All approaches: Discrete, continuous; interacting or non-
interacting populations

o Fast: compiled language, pre-compiled to C++
o Multilingual models possible
o Export of parameters and tables to Excel 
o Unlimited dimensions for parameters and tables
o Visualization of individual life courses
o Common fully documented user interface
o Scenario management
o Automated generation of model documentation
o Multi-threading and grid-computing possible



Programming interface



Model documentation



User Interface



BioBrowser



Code: dimensions & parameters



... resulting parameter tables



Declaration of states and events



Implementation of events



Table definitions



... resulting table



Infos
o Modgen is freely available from Statistics Canada but it requires 

the Microsoft Visual Studio 10 Package
o An open-source implementation of Modgen openM++ is 

available (soon) 
o The model and its code is available for training purposes; there is 

also a paper draft documenting the model 
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