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Motivation



The shift from Public Housing to Housing Voucher
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Background: How Does a Housing Voucher Work?

1. Voucher issued

Low-income

household

applies through

local PHA.

Often multi-

year waitlist.

2. House-

hold searches

Searches private

rental market

on its own.

Limited

search period

(typically 2–

3 months).

3. Landlord

participates

Landlord

must accept

voucher tenant

and go through

paperwork process.

Unit has to

pass inspection

periodically.

Participation

is voluntary

in many locations.

4. Lease-up

Successful

match → lease.

Household pays

∼30% of income;

voucher covers

remaining rent up

to a payment cap.

Failed search

→ non-lease-up

and voucher

may expire.

⇒ Voucher receipt ̸= guaranteed lease: lease-up depends on both household

preferences/search and landlord participation.
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But Housing Vouchers Face Serious Frictions

A lot of audit studies show that landlords are less likely to respond to voucher holders

than to otherwise identical applicants (Cunnningham et al, 2018, Moore, 2018)
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Why Is Finding Housing with a Voucher Difficult?

Trend: Lease-up fell from 66% to 57%, while search time rose from 59 to 78 days (2018–2022).

Potential explanations

1. Rental-market tightness

Low vacancy / high rents

2. Household-side frictions

Information + Search costs

(Bergman et al. (2024),

Bergman, Chan, Kapor

(2020))

3. Landlord-side frictions

Hassle costs + discrimination

Success Rate (1 Year) Median Search Duration

(1) (2) (3) (4)

R2 0.325 0.373 0.475 0.628

Adjusted R2 0.307 0.355 0.462 0.618

Market Tightness Controls Y Y Y Y

Demographic Controls N Y N Y

State FE Y Y Y Y

Year FE Y Y Y Y

Market tightness explains only part of the variation.
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Research Question

Research question

What limits landlord participation in the voucher market, and what are the

consequences for voucher holders?

Outcomes of interest:

Landlord participation ⇒ Lease-up success and Neighborhood access

Distinction: More voucher unit supply need not improve both outcomes equally -

where supply enters under different policies matters.
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Empirical Challenges

1. Measurement

No direct measure of units

effectively available to

voucher holders even in

admin data.

⇒ Combine aggregate

administrative HUD data

with voucher and

private-market listings

data.

2. Recover demand

Observed placements

combine:

Preference×Matching

⇒ Develope a framework

to separate latent demand

from matching frictions

generated by market

tightness.

3. Identify barriers

Different barriers may limit

landlord participation:

• Discrimination

• Administrative hassle

• Financial risk

⇒ Use policy variation to

distinguish their relative

importance.
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Roadmap

1. Introduction

2. Motivating Reduced-form evidence

Source-of-income (SOI) laws expand voucher supply and placements — but

neighborhood access barely improves.

3. Model

A structural model of household demand, landlord participation, and matching

frictions in the voucher market.

4. Counterfactuals

Quantify how supply-side and demand-side policies affect lease-up and

neighborhood reallocation, separately and jointly.
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Motivating reduced-form evidence



Supply-Side Policy: Source-of-Income Protections

Source-of-Income (SOI) laws

• Prohibit rejection because an

applicant uses a housing

voucher.

• Do not mandate participation:

other screening criteria (credit

score, criminal history,...)

remain permissible.

⇒ Reduce, but do not eliminate,

discrimination-related barriers.

• Adoption varies across

locations and over time.
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Variation in Law Features and Enforcement

SOI laws vary substantially in enforcement strength and exemptions across jurisdictions.

9/40



Reduced-Form Design

Staggered adoption of SOI laws

Yct =
∑
k ̸=−1

βk1{t − Tc = k}+ X ′
ctα+ λc + δt + εct

• County-year panel; compare counties before and after SOI adoption.

• TWFE + matched stacked DiD using “clean” untreated controls.
• Outcomes:

• log(Projected voucher units) — feasible program capacity
• log(Occupied voucher units) — realized placements
• Neighborhood poverty / minority shares

Projected units = units PHAs expect to support given funding, rents, and leasing conditions;

not a direct count of participating landlords.
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SOI Expands Voucher Capacity and Realized Placements

Projected voucher units
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⇒ SOI appears to relax constraints on translating voucher funding into feasible leases.
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But Neighborhood Access Improves Little

Neighborhood poverty
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⇒ More feasible voucher supply does not translate into clear improvements in

neighborhood access.
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What Do We Learn from the Reduced Form?

What we learn

• Discrimination-related barriers matter for landlord participation.

• SOI protections expand projected capacity and occupied voucher units.

• But the additional supply generates little improvement in neighborhood access.

What remains unclear

• Why does greater supply translate into little neighborhood reallocation?

• How important are other participation barriers relative to discrimination?

• How do household demand and matching frictions shape realized placements?

• How would supply- and demand-side policies interact?

⇒ Need a model of landlord participation, household demand, and matching.
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Data and measurement



Measuring unobserved market objects

Market object Data source Role

Effective supply Sh HUD projected units Feasible capacity

Realized matches Mh HUD occupied units Lease placements

Non-lease-up rate qNLm Ellen et al. (2023) Tenant outside option

Voucher-targeted listings AffordableHousing.com Unit-level supply

Private listings Altos Rental Intel Landlord outside option

Policy variations SOI, inspections, incentives Participation shifters
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Data: Spatial Distribution of Listings

Listings data come from large metro areas: contains about 2.1m observations of rental

units (including 120k voucher units), spanning across 20 states, 199 counties, and

3056 zip codes.

Number of Units

1e+03

1e+04

1e+05

Number of Units by County
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Supply-Side Data: Entry Behavior and Selection
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Supply-Side Data: Entry Behavior and Selection

Voucher listings are selected along observable dimensions

• Property type: private listings skew toward apartments, while voucher listings

skew toward single-family houses.

⇒ Estimate supply separately for houses and apartments.

• Unit and neighborhood characteristics: voucher and private units differ in

rents, amenities, and neighborhood composition.

⇒ Allow selection into voucher participation on unobservables that jointly govern

entry and potential rents

• Sample shares: listings do not necessarily match population voucher shares.

⇒ Reweight observations to match county-level voucher-unit shares. 17/40



Supply-Side Data: Rent-Setting Behavior

Voucher rent vs. subsidy ceiling
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Most voucher rents are near the subsidy ceiling.

Median rent-to-cap ratio ≈ 1.02.

Voucher vs. private rent

0

2

4

6

0 1 2 3
Ratio (Market Rent/Voucher Rent)

D
en

si
ty

Density of Market/Voucher Rent Ratio − Overlapped Sample

For overlapping units, voucher rents are somewhat

higher than private-market rents.

⇒ Rent-setting differs systematically across the two markets.
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Model



Model Overview

1. Household side

Preference over

housing types

P̃h(r
v )

⇒ Dh = NmP̃h

2. Landlord side

Entry and Rent-setting

decisions based

on policy wedges

Zj and matching

probabilities P l
h

⇒ Sh =
∑

P(dj = 1)

3. Matching

Market tightness:

θh = Dh/Sh
⇒ Matching prob-

abilities: Pv
h , P l

h

4. Outcomes

realized placements Mh

lease-up success

neighborhood access

Dh

Sh

Equilibrium feedback: voucher rents rvh affect demand Dh; together,

(Dh, Sh) determine market tightness θh and matching probabilities (Pv
h ,P

l
h),

which feed back into landlord rent-setting and participation (rvh , Sh). 19/40



Demand timing: preference first, matching second

Stage 1: Latent preference

Household’s utility over housing types (empirically defined as number of bedrooms × census

tract income decile) is:

Uih = αph + βXh + ξh + ϵih, P̃h =
exp(νh)

1 +
∑

k∈O exp(νk)

where ph: out-of-pocket rent, Xh: unit/neighborhood characteristics, ξh: unobserved type

quality, and ϵih: idiosyncratic T1EV shocks

Stage 2: Matching

Observed market shares sobsh (and non-lease-up share qNL) comprise of both preferences P̃h and

voucher-holder matching probabilities Pv
h .

sobsh = P̃hP
v
h , qNL = P̃0 +

∑
h

P̃h(1− Pv
h )
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Matching Technology

Assumption: random matching within each housing type

For housing type h, latent demand Dh meets participating supply Sh:

Mh = Sh

(
1− exp

(
−Dh

Sh

))

Define market tightness θh = Dh

Sh

Then the two sides face different matching probabilities:

Pv
h =

Mh

Dh
=

1

θh

(
1− e−θh

)
, P l

h =
Mh

Sh
= 1− e−θh

Tighter voucher markets ⇒ lower household match probability, higher landlord fill probability.
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Supply Side: What Do Landlords Decide?

Landlords make two linked decisions when considering the voucher market:

1. Entry / participation

Should the landlord make the unit available to voucher holders?

2. Rent-setting

If participating, what voucher rent should the landlord charge?

3. Link between the two decisions

The rent determines expected voucher premium, and there will be an unobserved term

determining both participation costs and potential rents.

r vj ⇒ Premiumj ⇒ dj and εj ⇒ {dj , r vj , rmj }

⇒ This creates Roy-style selection into voucher participation.
22/40



Landlord Entry Decision

A landlord participates if the expected voucher premium exceeds observed and unobserved

participation costs:

dj = 1 {λPremiumj − γ0 − Zjγ − εj ≥ 0}

Premiumj = r vj P
l
h(j) − (1− pdefaultj )rmj P̄m

where P l
h(j): probability the voucher unit is filled, Zj : policy variations shifting participation

costs (SOI laws presence, inspection flexibilities program presence, incentive programs

presence), εj ∼ N(0, σ2): unobserved participation cost.

Due to the normality assumption on εj ,

P(dj = 1 | Xj ,Zj) = Φ(λPremiumj − γ0 − Zjγ)
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Landlord Rent-Setting Decision

Voucher-market rent-setting problem

max
r vj

πv
j = (r vj −mcvj )P

l
h(j)(r

v
h )

Landlord j chooses voucher rent, taking into account that type-level rent affects demand and

the probability the unit is filled.

First-order condition: r vj = mcvj +Mv
h(j), Mv

h = − P l
h

∂P l
h/∂r

v
h

Marginal cost parameterization: mcvj = f (Xj ;β
v ) + γvεj

Private-market rent: We do not model private-market equilibrium; instead, we use a flexible

hedonic equation:

rmj = f (Xj ;β
m) + γmεj .
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Equilibrium in the Voucher Market

Equilibrium in the voucher market is characterized by a set {rv ,Dh,Sh, θh,Mh} satisfying the

following, taking private-market rents and fill probabilities as given:

• Rent-setting r vh = mcvh +Mv
h(θh) landlords price optimally given fill probability

• Supply Sh =
∑

j∈h P(dj = 1 | rv ) landlords enter given expected fill and rents

• Demand Dh = NmP̃h(rv ) households choose types given voucher rents

• Tightness θh =
Dh

Sh
consistent with Dh and Sh

• Matching Mh = DhP
v
h (θh) = ShP

l
h(θh) same matches rationalize both sides
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Identification and Estimation



Identification: What Variation Identifies What?

• Demand preferences

Variation in latent housing-type shares across PHA-years identifies how voucher holders

value rent and characteristics.

• Matching correction

Observed placements are not preferences; they combine latent demand and match

probabilities.

• Price sensitivity

Out-of-pocket rent may be correlated with unobserved type quality, so we use a BLP-style

IV.

• Supply selection and participation costs

Joint variation in rents, voucher participation, and policy exposure identifies selection and

policy-relevant participation wedges.
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Demand Identification: From Placements to Preferences

Observed placement shares of housing type h combine two objects:

sobshm = P̃hmP
v
hm.

where P̃hm: latent preference share for housing type h and Pv
hm: probability a voucher holder

successfully matches there.

Using observed supply and occupied units, recover demand and matching probabilities:

Mhm = Shm
(
1− e−Dhm/Shm

)
⇒ D̂hm, Pv

hm =
Mhm

D̂hm

.

Then estimate demand using matching-corrected shares:

s̃hm =
sobshm

Pv
hm

, log s̃hm − log s̃0m = αphm + βXhm + ξhm. 27/40



Demand Estimation: Price Endogeneity

Problem Out-of-pocket rent may be correlated with unobserved housing-type quality:

phm ⊥̸ ξhm.

Instrument Construct a BLP-style price IV using the scarcity of physical housing

characteristics (Bayer et al., 2007):

pIVhm = implied price when ξhm = 0.

• Uses physical / predetermined characteristics: floor size, laundry, pets, commute, transit.

• Excludes neighborhood demographics likely correlated with ξhm.

• Identifying idea: rare housing types command higher prices for supply-side reasons, not

because of unobserved demand shocks.

pIVhm ⇒ phm ⇒ α.

28/40



Supply Identification: Selection and Policy Wedges

Selection on unobservables

Rent residuals identify the shared latent component: mckj = f (Xj ;β
k) + γkεj , k ∈ {v ,m}.

• Rent dispersion, after observables and markups, identifies the scale of εj .

• Comparing voucher and private rent equations identifies how εj loads across markets: γv

vs. γm.

• Participation choices link this latent component to selection into the voucher market.

Policy participation wedges

dj = 1{λPremiumj − γ0 − Zjγ − εj ≥ 0}.

Variation in the strength/timing of SOI laws, inspection flexibilities, and landlord incentives

programs across PHAs and time disciplines how policy-related barriers affect participation. 29/40



Supply Estimation: Joint MLE

Observed rents imply the latent component:

ε̂j =


r vj − f (Xj ;β

v )−Mv
h(j)

γv
, dj = 1

rmj − f (Xj ;β
m)

γm
, dj = 0.

Predicted participation index µj = λ ̂Premiumj − γ0 − Zjγ.

Likelihood combines participation and rent density:

Lj(Θ) =


Φ(µj)

1

|γv |
ϕ(ε̂j), dj = 1

[1− Φ(µj)]
1

|γm|
ϕ(ε̂j), dj = 0.
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Estimates



Demand Estimates

Main takeaways

• Out-of-pocket rent significantly reduces

latent demand.

• IV estimate is larger in magnitude than

OLS, consistent with upward bias from

unobserved housing quality.

• Voucher holders value both unit amenities

and neighborhood characteristics.
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Voucher Rent Markups

Median: $298
Mean: $293
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v
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• Landlords internalize how

rent affects demand and

fill probability.

• Monthly markups vary

across housing types and

markets from $180–$350.
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Supply Estimates: Participation Margins

• SOI protections and landlord

incentives are consistently

associated with higher

participation.

• Inspection flexibilities have mixed

effects across property types.

• γv , γm < 0: landlords with lower

unobserved participation costs

also have higher potential rents

in both markets ⇒ Participating

voucher landlords are positively

selected on unobservables.
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Counterfactuals



Counterfactual Design

Two sets of counterfactual outcomes

• Partial equilibrium: hold household demand and matching conditions fixed; ask how

policy shifts directly change landlord participation and where new supply enters.

• Matching equilibrium: allow supply, demand, and matching probabilities to adjust

jointly; evaluate lease-up and neighborhood reallocation.

Policy experiments

• Supply: expand SOI protections, inspection flexibility, and landlord incentives.

• Demand: reduce out-of-pocket rent by 10% in the top five neighborhood-income deciles.

• Joint: implement supply and targeted demand policies together.
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Computing the Matching Equilibrium

Starting from the observed equilibrium, iterate the following steps:

1. Update landlord participation

Given current fill probabilities, apply the policy shift and predict each landlord’s

participation probability ρ
(t)
j .

2. Update supply and demand

Aggregate ρ
(t)
j into expected supply S

(t)
h and type availability; recompute latent demand

D
(t)
h .

3. Update matching θ
(t)
h =

D
(t)
h

S
(t)
h

⇒ P
v ,(t+1)
h , P

l,(t+1)
h

4. Iterate to convergence

Repeat until landlord fill probabilities P l
h stop changing; then compute lease-up and

residential shares.
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Partial Equilibrium: How Much Does Supply Respond?

Houses
19.2%

−3.4%

5.7%

0

5

10

15

20

SOI Inspection Incentives

%
 C

ha
ng

e 
fr

om
 B

as
el

in
e

Houses : Percent Change in Voucher Units by Counterfactual

Apartments

13.9%

6.5%

8.8%

0

5

10

SOI Inspection Incentives

%
 C

ha
ng

e 
fr

om
 B

as
el

in
e

Apartments : Percent Change in Voucher Units by Counterfactual

• All three supply-side interventions increase predicted voucher participation.

• SOI generates the most consistent supply response across property types; inspection

flexibility is more heterogeneous.
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Partial Equilibrium: Where Does New Supply Enter?

Houses

0

400

800

1 2 3 4 5 6 7 8 9 10
Income Decile of Census Tract

C
ha

ng
e 

in
 E

xp
ec

te
d 

V
ou

ch
er

 U
ni

ts

SOI Inspection Incentives

Houses : Gain in Voucher Units by Income Decile

Apartments

0

50

100

150

200

250

1 2 3 4 5 6 7 8 9 10
Income Decile of Census Tract

C
ha

ng
e 

in
 E

xp
ec

te
d 

V
ou

ch
er

 U
ni

ts

SOI Inspection Incentives

Apartments : Gain in Voucher Units by Income Decile

• Supply expands across the income distribution, but the response is concentrated in

lower-income neighborhoods ⇒ Supply-side policies improve availability without

strongly redirecting supply toward higher-income areas.
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Matching Equilibrium: Supply Expansion vs. Demand Congestion

Voucher-holder match probability
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• Supply policies: Sh ↑⇒ θh ↓⇒ Pv
h ↑, P l

h ↓. SOI produces the largest change (≈ 2.2 p.p.).

• Targeted demand policy: demand shifts toward high-income types ⇒ congestion: Pv
h

falls by about 4.2 p.p. while P l
h rises by 2.1 p.p.
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Matching Equilibrium: Lease-Up and Reallocation
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• Supply only: lease-up

improves, but gains mostly

enter lower-income

neighborhoods.

• Demand only: shifts

placements upward, but

congestion raises non-lease-up

by 0.45 p.p.

• Joint policy: combines both

margins; non-lease-up falls by

about 5.9 p.p.
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Conclusion



Conclusion

1. Measurement contribution: combine HUD, listings, and policy data to recover

latent demand, effective supply, and matches.

2. Modeling contribution: embed matching frictions into residential discrete-choice

demand and landlord endogenous participation.

3. Policy implications: discrimination-related supply barriers are central; targeted

demand policies work best when supply also responds.

Bottom line

Improving neighborhood access requires moving both margins: expand participating

supply and redirect demand.
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