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Simulation modeling: an 
approach for estimating 
the effects of policy 
scenarios
• Mansur et al. (2002) 
• Culhane et al. (ongoing) – Homelessness  

analytics initiative
• Some purely theoretical economics papers 

such as O’Flaherty (2012)
• Mago et al. (2013)
• Fowler et al. (2019) 



Calibrated to 4 California cities, this model-based 
analysis concludes that “a very large fraction of 
homelessness can be eliminated through increased 
reliance upon well-known housing subsidy policies”. 







Fowler et al. : 
• Systems dynamics approach
• Not empirically based
• Based on assumptions, concludes more emphasis

needs to be placed on prevention



Initial project objectives

- To construct a computer simulation model 
designed to shed light on how contextual factors 
and policies interact to influence the number of 
homeless people and their composition over time.

- Estimate the costs of the policies themselves, and  
their net costs to service systems in Montreal 
and Ottawa. 
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Our strategy as it has 
evolved – fuzzy cognitive 
map

Representation of 
contextual factors using
fuzzy cognitive map – to 
determine initial 
distribution of 
vulnerability factors in 
the population

This part of the project is currently on hold. 
Considerable limitations to available data 
(CCHS 1.2). 



Diagram of a simple 
Markov model
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Corresponding
(hypothetical) transition 
matrix

Street
Other 
homeless

Not 
homeless Death

Street 0.75 0.22 0.02 0.01 1
Other 
homeless 0.195 0.7 0.1 0.005 1
Not 
homeless 0.009 0.02 0.97 0.001 1

Fr
om

To



Running the model 
through 15 cycles

Time Street
Other 
homeless

Not 
homeless Deceased Total

500 2500 20000 0 23000
1 1043 2260 19660 38 23000
2 1400 2205 19317 79 23000
3 1653 2237 18986 123 23000
4 1847 2310 18673 170 23000
5 2004 2397 18381 219 23000
6 2136 2486 18109 269 23000
7 2250 2572 17857 321 23000
8 2349 2653 17624 374 23000
9 2438 2726 17407 429 23000

10 2517 2793 17206 484 23000
11 2587 2853 17020 540 23000
12 2650 2907 16846 597 23000
13 2706 2954 16685 655 23000
14 2756 2997 16534 714 23000
15 2800 3035 16392 773 23000



Graphically…

0

5000

10000

15000

20000

25000

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Street Other homeless

Not homeless Deceased



Corresponding (alternative) 
transition matrix –
expanded Housing First

Street
Other 
homeless

Not 
homeless Death

Street 0.3 0.12 0.57 0.01 1
Other 
homeless 0.005 0.5 0.49 0.005 1
Not 
homeless 0.009 0.02 0.97 0.001 1

Fr
om

To



Running the model 
through 15 cycles

Time Street
Other 
homeless

Not 
homeless Deceased Total

500 2500 20000 0 23000
1 343 1710 20910 38 23000
2 299 1314 21316 70 23000
3 288 1119 21491 101 23000
4 285 1024 21559 131 23000
5 285 978 21577 161 23000
6 285 954 21571 190 23000
7 284 943 21554 219 23000
8 284 937 21531 248 23000
9 284 933 21506 277 23000

10 283 931 21480 306 23000
11 283 929 21453 335 23000
12 283 927 21426 364 23000
13 282 926 21398 393 23000
14 282 925 21371 422 23000
15 282 924 21344 451 23000



Now the number of 
homeless people 
decreases over time
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States considered in our 
Markov model

Street
Shelter
Transitional housing
Hospital
Incarceration
Therapy centers
Hidden homelessness
Not homeless

Initial transition probabilities across states were
derived from the At Home/Chez Soi data (Treatment
as usual group, Montreal)



States considered in our 
Markov model

Street
Shelter
Transitional housing
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Hidden homelessness
Not homeless

Initial transition probabilities across states were
derived from the At Home/Chez Soi data (Treatment
as usual group, Montreal)



Shelter sets
Capacities of shelters and transitional housing
facilities together with whether they accept men or 
women or both are input into the model

The Markov model applies transition probabilities to 
each individual (including those not homeless but 
previously homeless) and checks whether there is
room in the shelter or transitional housing facility. If 
not the individual stays in their current state. 



Estimated overall numbers
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Composition of visible 
homeless population
(Island of Montreal) 
Men

Other gender identities
split 50/50 between
women and men
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Estimated overall numbers
(Island of Montreal) 
Women 15-74
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Composition of visible 
homeless population
(Island of Montreal) 
Women
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Problem: AHCS transition 
probabilities do not lead to 
at all the correct results
Need to explore methods for adjusting transition 
probabilities in a reasonably realistic way







https://www.youtube.com/watch?v=dqHiug0OUpA

https://www.youtube.com/watch?v=dqHiug0OUpA


Next steps

• Refine the process for adjusting transition 
probabilities to calibrate the model with programs 
available during 2015 – 2018 period.

• Use data from experimental group in AHCS to 
simulate what would happen with expansion of 
HF programs

• Explore further how vulnerability factor could be 
integrated into model



Thank you for your attention!

eric.latimer@mcgill.ca

vijay.mago@lakeheadu.ca

mailto:eric.latimer@mcgill.ca
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