eAppendix A: Identifiability Assumptions
To identify the natural direct and indirect effects from observed data, the following assumptions must be met:
1. No unmeasured confounding between treatment A and outcome Y36,38:
[A ⊥Ya,m |W].
This assumption is met by design in the MTO because treatment was randomized. Random assignment was conditional on some of the baseline covariates w (e.g., site). Therefore, in expectation, random voucher assignment groups are exchangeable.35
2. No unmeasured confounding between the mediator M and outcome Y36,38: 
[M ⊥Ya,m | W, Z, A=a]
The assumption of no mediator to outcome confounding might be tenuous in the MTO. For example, residential instability, interaction with risk-taking peers, and other covariates are potential confounders of the relationship between the mediators and outcomes. These variables likely did not adhere to the monotonicity assumptions. For example, residential instability, post-treatment confounder of the mediator to outcome relationship, does not adhere to monotonicity because voucher recipients could result in frequent moves if they received a voucher, but have had frequent residential mobility if they did not receive a voucher.
3. No unmeasured confounding between treatment A and mediator M
A ⊥ Ma|W
In expectation, this assumption is met because treatment was randomly assigned conditional on baseline covariates w.

4. 	Monotonicity assumption. Natural effects can be identified when we can make a monotonicity assumption between treatment A and posttreatment confounder Z.63 Assumption of monotonicity, in case of the MTO, means that we have no families who would actively resist the intervention (i.e. ”no defiers”).39,40 This assumption is likely met because it was a randomized trial with all eligible families were recruited from a Section 8 housing voucher wait list.40 There is no reason to believe that some families on the wait list for a Section 8 voucher would actively resist moving with such a voucher if they received it, but would have moved with a Section 8 voucher if they did not.40
5. 	Positivity of treatment condition a is the assumption that for every value of covariates w, there is a positive probability of treatment A at every value of treatment a for all observed w.64
P(A = a|w) > 0
In the MTO, this assumption is met by randomized design.
6. 	Positivity of mediator value m is the assumption that among individuals with A = a, the probability of M = m is positive for any combination that covariates W, Z may take64: P(M = m|w, z, A = a) > 0. To test this assumption, I examined estimated influence curve. There was no indication of positivity problems.
7. 	Consistency assumption in notation form is that Ya,m = Y for every subject with A = a and M = m. This means that for every specific treatment a and mediator value m, the observed value of outcome Y equals the potential outcome Ya,m.64
8. 	No interference between the units assumption implies that the potential outcome for an individual depends only on her treatment and mediator value. It does not depend on the treatment or mediator value of other individuals in the study.65 This assumption is likely met because most eligible families were socially isolated at baseline, came from large housing complexes with over 1,000 apartments, and were intentionally placed in the new neighborhoods in a way that avoided clustering.25,66

eAppendix B: Incorporating residential instability into bundle of mediators
Table 4: Natural direct and indirect effecta of voucher receipt on the risk of mental health outcomes stratified by sex in the MTO in Boston, Chicago, New York, and Los Angeles among adolescents (10 to 19 years), 1994-2010b.
	Sex
	Outcome
	Effect type
	Estimatec
	95% CI

	Boys
	Mood disorder
	Direct

	0.00
	-0.03, 0.03

	
	
	Indirect
	0.02
	0.00, 0.03

	
	MDD
	Direct

	0.00
	-0.03, 0.02

	
	
	Indirect
	0.01
	 0.00, 0.02

	
	Externalizing disorder
	Direct

	0.05
	-0.02, 0.12

	
	
	Indirect
	-0.02
	-0.09, 0.04

	
	PTSD
	Direct
	0.02
	0.00, 0.04

	
	
	Indirect
	0.00
	-0.01, 0.02

	Girls
	Mood disorder
	Direct

	-0.03
	-0.08, 0.01

	
	
	Indirect
	-0.01
	-0.04, 0.02

	
	MDD
	Direct

	-0.02
	-0.05, 0.02

	
	
	Indirect
	-0.01
	-0.03, 0.01

	
	Externalizing disorder
	Direct

	-0.01
	-0.06, 0.04

	
	
	Indirect
	-0.01
	-0.05, 0.02

	
	PTSD
	Direct

	-0.01
	-0.04, 0.02

	
	
	Indirect
	0.000
	-0.02, 0.02


aBundle of mediators included number of moves, proportion of time spent in low-poverty census tracts, share of college graduates, Black, and Hispanic residents. 
bSurvey weighted and combined across 10 multiply imputed datasets.
cRisk difference.
All results were approved for release by the U.S. Census Bureau, authorization number CBDRB-FY24-CES018-008, CBDRB-FY24-0355, CBDRB‑FY25‑0191, and CBDRB-FY25-0304.
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