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Micro Data: Financial Lives of Low Income Renters

® 35% of U.S. households rent rather than own their homes (CPS 2018-2019)

® Liquidity: Renters have few liquid assets - about $1000 for median renter and
$250 for those with below median (low) income (SCF 2019)

® Among low income, more than 70% are hand-to-mouth (defined as liquid wealth less
than half of bi-weekly income in Kaplan, Violante, and Weidner (2014))

® [ncome Dynamics: Some low income renters have frequent and persistent
unemployment spells while others are almost always employed (CPS)

® Rental Burden: Rent is nearly 50% of income for lowest quartile of renters, 30%
for second quartile (SCF)

® In a typical year, between 2 — 3% of renters are evicted (Eviction Lab)
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Micro Data: Low Income Rental Market Conditions

Rent-to-quality: In RHFS, higher quality units are worth three times as much as
lower-quality, but rent is only 40% higher

® Unit-level parallel to Desmond and Wilmers (2019) finding that rent is similar between
poor and nonpoor neighborhoods, while property values are substantially higher in
nonpoor neighborhoods.

Landlords face various operating costs associated with units being occupied. 2018
RHFS: average monthly cost of $250 and standard deviation of $260.

Housing Supply Elasticity: Use census-tract elasticity estimates from Baum-Snow
and Han (2024) Merge with American Community Survey to calculate average
elasticity of housing supply was roughly 0.14 for census tracts with many renters
and low median incomes.

Infer neighborhood externalities based on Autor, Palmer, and Pathak (2014):
policy inducing 10% increase in value of treated units raises untreated values by
5%.
® Broader qualitative ideas of externalities in sociology, Desmond and An (2015) for
example
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Questions

® Positive: Are there inefficiencies in the low income rental market? What are their
sources? How big are they?

® Normative: What policies should be implemented to help correct inefficiencies?
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What We Do

Develop an equilibrium directed search model of rental housing supply and quality
with two-sided lack of commitment and neighborhood externalities.

Characterize first best planner’s allocation: Positive surplus matches are not
destroyed (no inefficient evictions)

Competitive search equilibrium with full history dependent rent contracts
generically unable to implement first-best due to two-sided lack of commmitment
(inefficient evictions).

Calibrate model with constant rent contracts and conduct commonly discussed
Eviction and Rental Subsidy Policy Counterfactuals.
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Population and Preferences

Discrete time, unit measure of households (hhs) that discount future at 3
HHs can be of two types i € {H, L} with p; of each type
Hhs can be housed j = h or unhoused j = u

Hhs can be employed e = 1 or unemployed e = 0 generating income y; ¢
® |f e =1, create y; units of good with yy >y, > a. Ife=0, y; = «

Hhs differ in job finding and separation rates:
® Unemployed find jobs at rate p; . ./—; and employed separate at rate p; ._; /g
® H-—types find jobs faster py g /=1 > Py e—o,e/=1: SeParate slower
PH,e=1,e’=0 < Pi,e=1,e/=0: and have higher lifetime income than L—types.
® In data, avg duration of unemployment is 4 months for type H and 9 months for L

Preferences: hhs have linear utility over non-housing consumption above
subsistence and housing given by C — a +U;
® C > « is non-housing consumption and « is subsistence consumption
® Up = q€(Q) where g is own rental quality, Q is total quality of housing
® 4, = 0 is unhoused utility
® Positive externality £(Q) > 0 captures that people like to be surrounded by
high-quality housing in their neighborhood

Conclude
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Matching and Housing Technologies

® Unhoused j = u in t can become housed j = h in t 4+ 1 depending on the number
of vacant units created V and the number of unhoused hhs U

® Constant returns to scale matching technology M(U, V') where:

® Tightness: 0 = % so a “tight” rental market has many unhoused searching for few
rental units

® Finding rate: ¢(9) = M(LL}/’V) = M(1,071) with ¢/(0) < 0: hard to find a rental unit in
a tight market

® Filling rate: ¢(0) = M.v) — M(6,1) with 1’ (8) > 0: easy to fill a rental unit in a
tight market

® Flow operational cost of person occupying a rental unit is f (measured in utils
drawn from logistic distribution with mean f and variance o%.

® Creating a vacancy costs k and the unit's quality requires one-time investment
c(q) after the match occurs, both measured in utils

® Assume c’(q) > 0,c¢”’(q) > 0 for g > f.

® Housed become unhoused with exogenous probability o and unit requires new
posting and investment.
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Some Preliminary Results
Theorem 1. The “first best” stationary allocation that maximizes the economy-wide
discounted expected social surplus from housing subject to technological constraints
on search and matching has the following “egalitarian” properties:
® Evictions only occur if operational cost shock (f) generates negative current
surplus (g€(Q) — f + £'(Q)Qq) plus continuation, never due to type (i) or
employment status (e) of tenant.
® No dependence of quality (q) or tightness (6) on type (i) or employment (e).

® Social surplus internalizes the spillover from individual choice to everyone's
neighborhood quality £'(Q)Qq.
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Some Preliminary Results
Theorem 1. The “first best” stationary allocation that maximizes the economy-wide

discounted expected social surplus from housing subject to technological constraints
on search and matching has the following “egalitarian” properties:

® Evictions only occur if operational cost shock (f) generates negative current
surplus (g€(Q) — f + £'(Q)Qq) plus continuation, never due to type (i) or
employment status (e) of tenant.

® No dependence of quality (g) or tightness (0) on type (i) or employment (e).

® Social surplus internalizes the spillover from individual choice to everyone's
neighborhood quality £'(Q)Qq.

Theorem 2. Under a range of parameter values (low pj o1 for example), the “first
best” stationary allocation cannot be implemented in a decentralized equilibrium with
history dependent rent contracts.
® | andlord with unemployed tenant pays operating costs but doesn't recieve rent
® | andlord will evict unless the tenant can credibly commit to paying sufficiently
high rent upon re-employment
® Tenant is best able to find another unit when employed, so may not be able to
commit to paying sufficiently high rent
® Eviction occurs because landlord knows that they will never receive enough rent
to cover costs while tenant remains unemployed

See section 5 of paper for details
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Constant Rent Contracts

Motivated by the data: renters have limited ability to repay missed rent or post
large upfront collateral

We approximate this with hand-to-mouth renters with subsistence consumption:
C>a+—rn<y—a«a

Landlords post contracts (rj e, gj,e) to which unhoused people direct their search
to a submarket with tightness 0; .

With probability A (a policy parameter), landlords can choose whether or not to
evict €j . € {0,1} after observing a tenants’ employment status and operating
cost draw f.

Conclude
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Landlord Values

A landlord who has a renter with constant rent r and housing quality g has the
following values:

Laraf) = ma NQ[r—f+50-0) 3 pacElie(a ],
ec{0,1}
e’e{0,1}
Lio(raf) =  max X(e)[—fﬂau—a) > pf,e,efIE[L,-,l(r,q,f')]}
c€{0.1} e’€{0,1}

where A(e) = A1 —€)+1—A

® Eviction occurs (e = 1) if expected discounted profits are negative since posting a
new vacancy has zero net profit for landlord, i.e.:

f>er+p(1—0) > pieekllie(r,agf)
e’e{0,1}

® Eviction more likely for unemployed (e = 0) and L—types (i.e. p; g e/ < PH,0,e’)

® Recall planner had no dependence of separation on i or e.

Conclude
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Renter Values

A renter in a unit of quality g with constant rent r has the following values:

Ratnaf) = (1= Fiana.n) Vis+ Ria(ra ]y - a = r+ a€(@)
+ B1-0) > pPipeER(raf)]+B0 Y pireV
e’e{0,1} e’€{0,1}
Rio(r,a,f) = (1 = Xio(r,q, f)) Vio+ Xio(r,a, f) [y,- —a+qE(Q)

+ B1-0) > pioeER(ra,f)+B0 D PioeV

e’e{0,1} e’e{0,1}

where X,-,e(r, q,f) = )\(1 —€je(r,q, f)) +1- A\
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® If endogenously evicted ¢; o = 1 person searches and receives V. If exogenously
separated, person becomes unhoused and searches next period obtaining V;‘e,
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Search Equilibrium

® The equilibrium allocations maximize hh utility subject to landlord participation:

Vie = VYie—« (3)
b Blo0) X pesBlRw(ra )
r<yi—a,q, o eton)
L) p,-,e,e«v;ie,}
e’e{0,1}

s.t.

w2 000)| X pewBllie(na ] - <) (4)

e’e{0,1}

® Definition: A steady state competitive search equilibrium is

® rents r; . on units of quality gj .

® vacancy posting for those contracts with tightness 0, . which satisfies free entry

® eviction choices €; ¢

® fractions of the population over employment and housing states Hie solve fixed point of

their law of motion.

® Conditional Block Recursive: (fj e, i e,0ie,€i,) depend only on ,wf: . through Q.
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Quantitative Experiments: Parameterization

Monthly model. M(U, V) = —YV £(Q) = €"?, and c(q) = co(q — 7).
(ur+vr)v

Table: Calibration
QOutside of Model

Table: Parameters Calibrated in Model

Earnings Process
PL1,1 0.48
PL,0,1 0.11 Parameter Value Moment Data Model
PH.1.1 0.98 n 0.088 spillover (Autor, et al.) 0.5 0.53
pH;0:1 0.23 v 1.519 vacancy rate (Census Bureau) 6.60 6.32
YH 4.26 K 0.341 eviction rate (Eviction Lab) 0.50 0.40
yi 2 =) 10.636 riy/yH (SCF) 0.33 0.37
Im 0.19 f 0.392 mean f (SCF) 0.55 0.39
HH 0.81 of 0.33 var f (SCF) 0.32 0.36
Other r/q slope (RHFS) 0.45 0.32
8 0.061/12 supply elasticity 0.14 0.13
- 1/36
[eY 1
A 0.5

® Job finding py,0,1 > PL,0,1, keeping py 1,1 > pr,1,1 and yy > yi imply higher lifetime income for type H.
® Note: Calculate housing elasticity from model counterfactual which imposes rent cap for each type yielding

new fraction of population who are housed.
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Properties of Decentralized Equilibrium

Targetted:
® Type H renters pay higher rent, enjoy higher quality, and have higher rental
finding rates than type L

® Type L have higher rent-to-quality (rj e/gi.e) and higher rental burdens (rj ¢/yi)
than type H

Untargetted:
® Type H are almost never evicted while type L are frequently evicted when
unemployed (and even occasionally when employed)

® Unemployed type L are shut out of the market due to low job finding rate
pL,o0,1 = 0.11 (about 9 month duration)

® Type L have a binding subsistence consumption constraint (i.e. rp = y; — )
while type H do not

® Decentralized outcomes (q, 0) are very different from egalitarian planner’s
allocation (absence of “type insurance”).

® 27.3% CE loss relative to planner’s problem;

® accounting exercise: 84% due to two-sided commitment problem, 16% due to
externality.
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Optimal Eviction Policy

® Introduce eviction restriction: landlord who wants to evict allowed to do so with
probability A € [0, 1]
® Calibrated policy is A = 0.5 (legal restrictions delay eviction for 2 months on average)
® |Laissez-Faire would be A =1
® Eviction moratorium A = 0 (no evictions allowed)

® A policy maker who sets A trades off two forces:
® Social surplus from maintaining a match — benefit of low A
® Lower landlord profits (which induces lower quality and/or vacancies) if they can’t evict
an unemployed person — cost of low A
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Optimal Eviction Policy: Unhoused Value
unhoused employed L-type CE vs A

P — (i=Le=1) CE
——— (i=Le=1) autarky CE = -2.15
—-— - peak, A=0.7
1|
g
w or
]
“1F
-2 b
0.00 0.25

® Black line: V*1 evaluated at equilibrium (qg,1,60,,1) computed for given
X €[0,1]. Peak at A = 0.7 (red line).

® Blue line: unhoused value y/(1 — p; 13) with zero finding rate for all type L (
#(01,1) = 0)

® Some restrictions on eviction are optimal since eviction destroys matches with
positive social surplus, but optimal restriction is less strict than calibrated (and
Laissez-Faire better than calibrated)
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Optimal Eviction Policy: Quality and Tightness
Figure: Unhoused Employed Low-type Renter Policies
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® Quality-to-rent g; 1/r; 1 falls as evictions are restricted
® Rental finding rates ¢(6 1)) fall as evictions are restricted
® Unintended consequence as in Hopenhayn and Rogerson (1993)
® Total quality is non-monotonic because share of L—type housed

® Low A: no L—type housed because finding rate is zero
® High X: highest L—type finding rate, but high eviction rate

Conclude
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Impact of Subsistence Consumption on Optimal Eviction Policy

® Increasing y; or decreasing « allows for higher rent when tenant is employed (i.e.
loosens constraint r < y; — )

® [ —types can now pay more rent, allowing landlords to make more profit when
L—types are employed inducing higher finding rates and quality for low types

® Since landlords can collect more rent, tighter eviction restrictions reduce supply
less, leading policymakers to prefer a lower A

® [esson: Optimal restrictions are stricter in areas where lowest-income renters are
better off
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Effect of Loosening Rental Constraints on Evictions

unhoused (i=L, e=1) CE (i=L, e=1) rent
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® Experiment where a falls from 1 to 0.95 effectively relaxing constraint on rental

payments; peak A falls from 0.7 to 0.63

® [-type can pay more rent when employed, so policy can restrict evictions more

without hurting ex-ante supply

Conclude
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® Optimal restrictions are stricter in areas where lowest-income renters are better off



Introduction Environment Constant Rent Equil Optimal Policy Aggregate Shocks
0000 000 000000 0O0000e0 (e]e)

Rental Support Dominates Eviction Restrictions

Consider a tax on employed H—types that finances a partial rental payment to
landlords of unemployed L—types. Welfare effects as subsidy increases:

newborn CE vs S L-type CEvs S
1000
6 750
goat & s00
2F 250
0 & . . . . 0 L L L L
0.00 0.25 0.50 0.75 1.00 Q.00 0.25 0.50 0.75 1.00
s s
H-type CE vs S
3k s . s
0.00 0.25 0.50 0.75 1.00

5

Rental support reduces inefficient evictions without hurting L—type supply. H—types
lose from taxes, but L-types gain 100x more so newborn welfare rises.

Conclude
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Rental Support and Evictions

® Big lesson: even partial replacement rate (S = 0.3) can effectively eliminate

® |mportance of endogenous eviction choice. Compare to Abramson and Van
Nieuwerburgh (2024) who assume landlords evict unless they get entire rent
payment.
® S > 0.3 further improves L—type supply by raising landlord profits

finding rate

EVsS qvsSsS
0.8
0.6 1.5
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0.9
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_ 0.6
00 b " == L L . L
0.00 0.25 0.50 0.75 1.00 0.00 0.25 0.50 0.75 1.00
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finding rate vs S QvsS
2.0
0.7
0.6 1.9
0.5
0.4 18
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02 . . ‘ . . . ‘ .
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S

0.00 0.25 0.50 0.75 1.00

Conclude
[e]



nt Rent Equil

Aggregate Shocks
[ o)

Decentralized Equilibrium with Aggregate Uncertainty

Add exogenous aggregate state s representing baseline state s = g and a crisis
state s=b

Baseline state s = g is extremely persistent while crisis expected to last for four
months on average (i.e. Markov transition sets Pr(s’ = g|s = b) = 0.25)

Baseline state has employment transitions p; . ./(g) as in 2018-2019 while crisis
state has higher separation and lower finding rates (estimated during March-June
of 2020).

Consider state-dependent eviction moratoria (i.e. A(s) € {0,1/2} with
s € {g,b})

Given conditional (on Q) block recursivity, use Krusell-Smith forecast of future Q
necessary to find equilibrium rental postings.

Conclude
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Housing Outcomes in Crisis Depend on Policy

Figure: Aggregate Uncertainty Experiment

L-type housed relative fraction

relative h frac

5
periods

® No-moratorium policy: A remains at 0.5 throughout

® Permanent moratorium reduces L—type supply of housing and leads to worse
long-run housed share

® Temporary moratorium keeps substantially more L-type tenants housed
throughout the crisis and maintains original long-run housed share

® Delivers small welfare gain to L—types upon onset of crisis (those already housed
benefit, those unhoused lose due to supply decline resulting in minimal net effect).



Environment

Conclude
°

nt Rent Equil Optimal

Conclusion

® Many people rent in the United States, especially amongst lower income

households, and between 2 — 3% of renting households are evicted in a typical
year

® Our very simple equilibrium model allows us to

® Calibrate model to stylized facts in rental markets about rent-to-quality ratios and
tightness

® Rent-to-quality is higher for low-quality units because of non-payment risk, expected profits
equalized

® |dentify and quantify market failures

® Two-sided lack of commitment leads to inefficient separations through evictions (23.2% welfare
loss relative to first-best)

® Externalities in housing quality exacerbate gap between first-best and market outcomes
(additional 4.1% welfare loss in CE)

® Practical policy takeaways: tradeoff between protecting positive-surplus matches
ex-post and incentivizing supply ex-ante

® Eviction restrictions hurt supply.

® Rent support can eliminate evictions and improve supply, even if replacement rate is
significantly less than 100%
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Equilibrium Results

Table: Calibrated Equilibrium

Policies Baseline
(rr,1s qn,1) (1.546,2.128)
(r,0, qH,0) (1.713,2.14)
(re,1,qe,1) (1.0,0.438)
(re,0,9c,0) 0

(en,1(rH,1, qH,1), €n0(rm,1, qr,1)) | (7.46e-44,1.22e-36)
(EH,l(rH,07 C[H’())7 €H,0(rH707 qH’g)) (2.598—50,2.576—42)

(er,a(re,1,qe,1)s ec,o(re,1, ge,1)) (0.049,0.788)

(er,1(re,059r,0); €r,0(re,0, 9.,0)) 0
(01,1, #(0hH,1)) (0.571,0.791)
(0H,0, ¢(OH,0)) (0.69,0.743)
(0,1, ¢(01,1)) (4.499,0.209)
(01,0, #(01,0)) )




Inefficiency of CE
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Table: Allocations in Planner’s and Competitive Equilibrium

Variable Competitive Equilibrium Planner
Q 1.668 2.654
qH,1, $(0H,1) (2.128,0.791) (2.743,0.821)
EqH’g, (15(9,:./,0); (2.14,0.743) (2.743,0.821)
qL,1, #(0L,1) (0.438,0.209) (2.743,0.821)
qu,g, ¢(9L.0)§ 0 (2.743,0.821)
L-type frac housed 0.076 0.967
H-type frac housed 0.966 0.967

Table: Aggregate Welfare Loss From Competitive Equilibrium Relative to Planner

Allocation Aggregate Welfare Loss
Planner Q -23.4
Baseline Q -27.3
base sp base sp
Baseline @ —  E@ ~ Weiar) _ Welaw) = Weaw)
aseline Q = — Planner Q = =3 .
7% Wg(Qsp)

£(Q)



000@0000000000000000000

Equilibrium Results - Aggregate Welfare Comparison

Table: Aggregate Welfare Comparison

Crisis Moratoria Full Moratoria
CE, 0.001 -1.32
CEy -0.08 -0.09

® Note: H-types lose because Q falls marginally
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Equilibrium Results - Equilibrium Policies and Quantities

No Moratoria

Crisis Moratoria

Full Moratoria

s = s=b 5= s=b s = s=b
(11 99.1) (1.572,2.148) (1.709,2.158) (1.572,2.148) (1.709,2.158) (1.572,2.148) (1.709,2.158)
(rHZO, q,_,:o) (1.694,2.122) (1.786,2.143) (1.694,2.122) (1.786,2.143) (1.694,2.122) (1.786,2.143)
('L,lﬂ q.,1) (1.0,0.438) 0 (1.0,0.437) 0 0 0
(1041 0) ) ) ) ) 0 0
#(0H,1) 0.758 0.751 0.758 0.751 0.758 0.751
¢(9H;O) 0.781 0.768 0.781 0.768 0.781 0.768
#(0,1) 0.208 0.0 0.206 0.0 0.0 0.0
#(0, o) 0.0 0.0 0.0 0.0 0.0 0.0
Q 1.679 1.676 1.679 1.678 1.673 1.673
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Related Papers

Abramson (2022):

® Model of a renter with income fluctuations, consumption and savings decisions, and
choice of whether to pay rent
® No decision making by landlord on whether to evict a delinquent tenant

Imrohoroglu and Zhao (2023)

® Model of homeowners, renters, and unhoused
® Income and health shocks drive people to default on rent payments
® No landlord decisions

Abramson and Van Niewerburgh (2024)

® Use Abramson’s framework to study the gains from both public and private rental
insurance.

® Private insurance is difficult to support but public insurance can raise welfare
significantly by subsidizing at-risk tenants.

Relative to these papers, we:

® Focus on landlord decisions to evict delinquent renters and how that affects their
incentives to supply and invest in rental units

® Use a tractable search and matching framework

® Characterize efficient allocations and study how lack of commitment and externalities
lead to market failures
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Timing

The timing in any given period is as follows:
1. Employment status e is realized determining their income y; . € {y;, o}
2. Landlords with occupied housing draw fixed cost f from a logistic distribution.

3. Landlords decide whether to evict. Evicted tenants are unhoused this period and
can search for new housing.

The rest of the period unfolds for housed people according to:

H.1 Housed people receive utility g - £(Q) from housing services while unhoused
people receive zero utility from housing services.

H.2 Share o exogenously separate and will be unhoused in the next period.

For the unhoused, the following events occur
U.1 New housing vacancies are created at cost .

U.2 Unhoused match with landlords according to M(U, V) and will start the next
period with a rental.

U.3 Newly matched housing units receive quality investment g at cost c(q).
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Censoring

Fundamental challenge to estimating employment and income processes for
people who are likely to be evicted due to attrition.

The CPS interviews members from a given address from month to month, which
means that somebody who is evicted will not be in the same housing unit for a
follow up interview.

Therefore, we will miss people who report being unemployed and move before
being interviewed again.

This attrition likely biases our job-finding rates upward, since we are oversampling
those with relatively short unemployment durations who find a job quickly enough
to avoid eviction before their next interview.

While over-estimating the job-finding rate of individuals at risk for eviction could
affect our precise quantitative results, a lower job-finding rate for type L
individuals would only strengthen the incentive for landlords to evict them.

We are less concerned about bias in the separation rate, since somebody who is
interviewed the month before losing their job is likely to remain in the same unit
the following month as well.
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Decomposition

Differences between planner and competitive allocations translate to large
differences in aggregate discounted social surpluses.

In Table 5 we calculate the losses from using the competitive equilibrium
allocations of housing quality, tightness, and eviction decisions rather than the
planner’s optimal choices.

We can then perform a simple accounting exercise to decompose how far the
competitive allocation is from the efficient one both due to lack of commitment
and to the externality.

The row labeled “Baseline Q" reports the loss in steady-state aggregate social
surplus, relative to the planner's optimum, using the tightnesses and qualities
from the competitive equilibrium and assuming that matches are destroyed for
type L tenants whenever they lose their jobs.

The row labeled “Planner Q" is similar, except that we fix the externality term at
its value from the planner’s allocation (£(Q) = £(Q*P)).

This calculation isolates the loss in welfare from the competitive equilibrium’s
lack of commitment from the difference in the externality term.

We find that three quarters of the loss (-13.8 percent) from the competitive
equilibrium is due to lack of commitment, while another 4.5 percent is due to the
externality (—18.3 percent in total).
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AGS Sensitivity Matrix

Table: Sensitivity Matrix A*

ry/yHn  eviction rate  r/q slope  experiment vacancy rate meanf var f
3 -0.33 -0.0 -1.2 0.03 -0.38 -0.95 0.14
v 0.12 -0.15 0.54 -0.0 0.25 0.45 0.06
< -0.14 0.11 -0.49 0.0 -0.05 -0.4 -0.04
K 0.53 -0.05 1.77 -0.0 0.25 1.39 -0.19
of 0.02 -0.0 -0.0 -0.0 0.0 -0.0 -0.44
f -0.19 0.08 -0.64 0.0 -0.07 -0.51 -0.02

® A* provides a local measure of how sensitive our parameter estimates are to a
change in model moments based on Andrews et. al. (2017, QJE)

® e.g. The upper-left element of the table implies that a 1% increase of rental burdens
rr/yH would lead to a decrease of our estimate of 7 of 0.44%.

® Small changes in the match elasticity have the biggest effect on our estimates.
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Censoring

Fundamental challenge to estimating employment and income processes for
people who are likely to be evicted due to attrition.

The CPS interviews members from a given address from month to month, which
means that somebody who is evicted will not be in the same housing unit for a
follow up interview.

Therefore, we will miss people who report being unemployed and move before
being interviewed again.

This attrition likely biases our job-finding rates upward, since we are oversampling
those with relatively short unemployment durations who find a job quickly enough
to avoid eviction before their next interview.

While over-estimating the job-finding rate of individuals at risk for eviction could
affect our precise quantitative results, a lower job-finding rate for type L
individuals would only strengthen the incentive for landlords to evict them.

We are less concerned about bias in the separation rate, since somebody who is
interviewed the month before losing their job is likely to remain in the same unit
the following month as well.
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Supply Elasticity Calculation

® We calibrate the elasticity of rental supply to housing value to match Baum-Snow
and Han (2024)

® We apply a rent cap for each type, 1% below their baseline rental value

® We then compute the finite-difference approximation to:

.. 0 housing quantity housing value
elasticity = - X . .
0 housing value housing quantity
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Operating Cost Calculation

® RHFS measure of operating costs includes utilities, insurance, landscaping,
management company expenses, payroll expenses, maintenance, and security

® We add estimate of interest payments, which we compute using the RHFS
information on mortgages (see paper for assumptions and imputations)

® Given most property taxes are 1% per year, add %% of the rental unit's market
value to approximate the monthly property tax cost.



0000000000000 e000000000

Social Planning Problem

® The income process is exogenous + linear utility — only housing surplus value
optimization is relevant

® Recursive formulation of problem (housing surplus function (S(pp, pu))):

Stuns o) = max [ (1= lon, M)(a - £(Q) = Nl yan(sy)

= [l clatsa) OO ™ ids) + 6 - Sah(sh). ml(s)))
subject to:
0= [ [~ o Naatenun(as)

where

i) = mulsa) + [ [ elon 110 _oe(@nin(asn),

(o) = (0= ) [ [ by L1 g(1 = el Oe(eNan(asn)
R O R P WA LA )
D= [ [ biesertii(a = clsn Meenun(esn)

) AR CER e A o)
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Micro Data Used for Structural Model

Survey of Consumer Finance (SCF 2019):
® Renter defined as any person who paid rent over the last year

® Detailed snapshot of financial wealth, income, and rent payments

Current Population Survey (CPS 2018-2019 panel):

® Renter defined as someone who reported renting in any of the interviews (up to eight
months)

® Can track employment status over time and some income information
Rental Housing Finance Survey (RHFS 2021)
® Nationally representative sample of rental units in 2021.

® Detailed information on revenues and costs of landlords.

Baum-Snow and Han (2024) micro estimates of housing supply elasticity
® Merge BH elasticities at census tract with American Community Survey (ACS)

® Use average elasticity for tracts with high-renter share (> 50% of households) and low
median income (below national median)
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Many Renters Have Little Relative to Rent

Table: Summary Statistics for Renters in SCF

Overall Low Income
Variable Median 25th% Median 25th%
Rent $860 $600 $690 $500
Liquid Assets $1020 $100 $250 $0
Networth $6700 $10 $2590 $0
Income $38,688 $21,380 $21,380 $14,254

Low income defined as below renter median income

Little variation in rent (median is 43% higher than bottom quartile) while large
variation in income (80% higher) and liquid assets (over 10 times higher)

Median renter’s liquid assets just cover rent while low income (below median)
cannot cover rent from liquid assets

Takeaway: hand-to-mouth is a good approximation for low income renters (our
simple model abstracts from savings decision)
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Rent Burden is Falling in Income

Figure: Rent Burden by Income, 2019 SCF

60
50
40
30

20

Average Rent Burden (%)

$17,653.29 $42,522.66 $77,307.75 $199,359.28
Average Income Within Quartile

® Rent burden is ratio of rent to household income.

® Bottom quartile pays about 50% of income in rent while second quartile pays
about 30% (calibrate model to match the slope)
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Renter Income Dynamics
Use Current Population Survey in 2018-2019

® Observe households for two four month periods, eight months apart
® Keep those that ever rent, ever in labor force, and below median earnings

® Matching mass of people with few months employed requires heterogeneous
Markov chains over employment

® Estimate assuming latent types yielding transition probabilities p; . o+ where
L—types have low job-finding and high separation rates

07

o
o

=n)
=} o
» 0

o
w

P(count emp

o
o

0.1

Number of months employed (n)
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Rental Housing Supply Elasticity

Table: Housing Supply Elasticities

Variable 25t Pctile  Median  75™ Pctile  Count
All Tracts 0.13 0.32 0.61 30,838
Model-Comparable Tracts 0.02 0.17 0.32 3,823

® Baum-Snow and Han (2024) estimate census-tract level housing supply

elasticities.

® We use their 2011 estimates for the elasticity of total housing units to house

prices.

® Model-Comparable Tracts are those with at least 50% of households renting and
median tract-level income below the national median.



Neighborhood Externalities

000000000000 0000000e000

Table: Spillover Estimates from Autor, Palmer, and Pathak (2014)

Variable Estimate

POST x RCI x RC 0.25
(0.18)

POST x RCI x NON-RC 0.13
(0.09)

Autor, Palmer, and Pathak (2014) estimate the positive spillover on neighboring
untreated housing values from lifting rent controls on treated housing units:

® After rent controls were lifted (POST = 1),

® Units under rent control (RC = 1) in neighborhoods with high rent control
intensity (RClI = 1) saw a 25% increase in value.

® But even those not under rent control (NON-RC=1) saw a 13% increase in value

(i.e. positive 50% spillover).

® To calibrate the externality, we use our model to conduct a local policy
experiment similar to APP imposing rent control on some units, remove it, and
then calculate the relative change in value for NON-RC to RC to calibrate the

semi-elasticity 7.



Rent-to-quality from RHFS

Table: Summary Statistics from RHFS

® Market value and rent are per unit in 2018 dollars.

® Rent rises by 40% but value by more than 200%.

Market Value Pctile | Rent  Market Value
Bottom 15 $456 $19,227
16 — 50 $640 $62,319

000000000000 00000000e00
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Laws of Motion in Stationary Equilibrium

For simplicity, assume A\ = 1. Laws of motion are

M,’-Zer(fim Qi k)

EF|: Z (1 —€i,e(rik, Qi ks f)) Pijeer(1— U),u,h,e(fi,k, qi,k)}f’)

ec{0,1}

P d(0) (u,-“,k + ﬁ,»“,k)

Bile = U]Ef|: Z Piee’ Z (1*Gi,e(ri,kvqi,k:f))ﬂﬁe(ri,k’qi,l(ﬁji)
ec{0,1} ke{0,1}
+ Z (1 - ¢(9i,e)) pi,e,e’ (M;l,e + ﬁ}l,e)
ec{0,1}

where

o= > Ef{fi,e("i,k»Qi,kyf)#?,e(ri,k,ch,k)}~
Kke{0,1}
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Decision Problem with Aggregate Uncertainty

Given the landlord L; ((r, q;s) and renter R; o(r, g; s) values conditional on matching,
the unhoused renter solves the following:

Vife(57 N) = Yie—a+ r<yl-'rlao)¢(q0/BIE5/‘s |:¢(9)( Z pi,e,e’(s)Ef’Ri,e’(rvqa f';S',l/))
<yi—a,q, e’ E10.1}

1= 3 prew@Vial )]

e’e{0,1}

+

s.t.

w2 BUOE| S b OELe(ra ) - <la)],

e’e€{0,1}

® Argmax induces aggregate state dependent rents r; o(s), qualities gj (s), and
tightnesses 0; o(s).
® |n contractions, L-type finding rates fall in half (unhoused duration rises by 115 days)
while H-type fall by only 4% (unhoused duration rises by 2 days).
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