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Effect of non-pharmaceutical interventions (NPIs) of COVID on the housing market:

> differential adoption of shelter-in-place (SIP) = housing sales
> differential adoption of eviction moratoria = future construction
> differential adoption of eviction moratoria = housing sales

@ Relevance:

> Direct effects of the pandemic
= Shifts in consumer preference and urban Flight -

> Indirect effects of the pandemic
= Changes in housing demand and Rental markets -

@ This Paper: Causal effect of select NPIs on housing sales and
construction
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Questions and Preview of Results

@ How has shelter-in-place affected year-on-year changes in housing sales across
heterogeneous housing types?

Channel: SIP = Frictions in buying and selling of houses
=> decline in relative housing sales.

S. Sayantani Housing Sales and Construction Responses to COVID-19 2/18



Questions and Preview of Results

@ How has shelter-in-place affected year-on-year changes in housing sales across
heterogeneous housing types?

Channel: SIP = Frictions in buying and selling of houses
=> decline in relative housing sales.

reduction in single-family, condo and all residential relative sales

S. Sayantani Housing Sales and Construction Responses to COVID-19 2/18



Questions and Preview of Results

@ How has shelter-in-place affected year-on-year changes in housing sales across
heterogeneous housing types?

Channel: SIP = Frictions in buying and selling of houses
=> decline in relative housing sales.

reduction in single-family, condo and all residential relative sales

@ How has eviction moratoria affected year-on-year changes in building permits
approved for multi-family units (proxy for future construction)?
Channel: Eviction moratorium = Landlords unable to evict tenants
= Disincentivize builders from constructing units for rent

=> decline in relative number of units constructed for rent

S. Sayantani Sales and Construction Responses to COVID-19 2/18



Questions and Preview of Results

@ How has shelter-in-place affected year-on-year changes in housing sales across
heterogeneous housing types?

Channel: SIP = Frictions in buying and selling of houses
=> decline in relative housing sales.

reduction in single-family, condo and all residential relative sales

@ How has eviction moratoria affected year-on-year changes in building permits
approved for multi-family units (proxy for future construction)?
Channel: Eviction moratorium = Landlords unable to evict tenants
= Disincentivize builders from constructing units for rent
=> decline in relative number of units constructed for rent

Overall moratorium reduce relative units approved for construction (20%), along with
narrower indicators

S. Sayantani Sales and Construction Responses to COVID-19 2/18



Questions and Preview of Results

@ How has shelter-in-place affected year-on-year changes in housing sales across
heterogeneous housing types?

Channel: SIP = Frictions in buying and selling of houses
=> decline in relative housing sales.

reduction in single-family, condo and all residential relative sales

@ How has eviction moratoria affected year-on-year changes in building permits
approved for multi-family units (proxy for future construction)?
Channel: Eviction moratorium = Landlords unable to evict tenants
= Disincentivize builders from constructing units for rent
=> decline in relative number of units constructed for rent

Overall moratorium reduce relative units approved for construction (20%), along with
narrower indicators

© How has eviction moratoria affected year-on-year changes in sales of
multi-family buildings?

Channel: Eviction moratorium = Landlords unable to evict tenants
=> landlords discouraged from owning, electing to sell for-rent apartments

= relatively larger sales of multi-family buildings

S. Sayantani Housing Sales and Construction Responses to COVID-19 2/18



Questions and Preview of Results

@ How has shelter-in-place affected year-on-year changes in housing sales across
heterogeneous housing types?

Channel: SIP = Frictions in buying and selling of houses
=> decline in relative housing sales.

reduction in single-family, condo and all residential relative sales

@ How has eviction moratoria affected year-on-year changes in building permits
approved for multi-family units (proxy for future construction)?
Channel: Eviction moratorium = Landlords unable to evict tenants
= Disincentivize builders from constructing units for rent
=> decline in relative number of units constructed for rent

Overall moratorium reduce relative units approved for construction (20%), along with
narrower indicators

© How has eviction moratoria affected year-on-year changes in sales of
multi-family buildings?

Channel: Eviction moratorium = Landlords unable to evict tenants
=> landlords discouraged from owning, electing to sell for-rent apartments
= relatively larger sales of multi-family buildings

Among others, overall moratorium increases the relative sales of multi-family buildings.
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Effect of eviction moratorium on reduction in COVID cases (Nande et al. (2021), Jowers et
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Contribution: Novel analysis on construction responses to eviction moratoria
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@ County-level 13-month panels with
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Outcome variables : year-on-year (YoY) change in housing sales (Redfin)

Controls : YoY change in employment (US Census Bureau QCEW), COVID cases (COVID
Act Now API)

Treatment variable: indicator for shelter-in-place orders enacted in each county (Keystone

Strategy & Husch-Blackwell).
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Constructed datasets: Sales - SIP datasets

@ County-level 13-month panels with

> Outcome variables : year-on-year (YoY) change in housing sales (Redfin)

> Controls : YoY change in employment (US Census Bureau QCEW), COVID cases (COVID
Act Now API)

> Treatment variable: indicator for shelter-in-place orders enacted in each county (Keystone

Strategy & Husch-Blackwell).
@ Observed time period is September of 2019 to September of 2020

@ Three housing datasets corresponding to 5 types of dwellings:

> single-family housing sales (804 counties)
» condominium sales (366 counties)
> all residential sales (1269 counties)

@ Housing sales and employment data are expressed as monthly year-on-year changes to account for
seasonality of employment and sales.

cm cm cm

AX™ = X" - X

X" . employment or houses sold in month m of year t in county c.
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Constructed datasets: BP Approval - EM dataset

@ One 36-month panel with 495 counties:

> Outcome variable : YoY change in no. of units approved (and their valuation) for 5+ Unit
Buildings (Census Bureau Building Permits Survey)

> Controls : YoY employment change, COVID cases

> Treatment variables: Multiple indicators of eviction moratorium enacted in each state.
(Benfer et al. (2022)
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@ One 36-month panel with 495 counties:

> Outcome variable : YoY change in no. of units approved (and their valuation) for 5+ Unit
Buildings (Census Bureau Building Permits Survey)

> Controls : YoY employment change, COVID cases

> Treatment variables: Multiple indicators of eviction moratorium enacted in each state.
(Benfer et al. (2022)

@ Observed time period is January of 2019 to December of 2021

@ Fifteen major indicators of eviction moratoria are considered:

-All combinations of indicators for moratoria on stage, S of evictions based on cause,C, defined as:
“C/S" eviction moratoria
C could be moratoria on evictions caused by “Non-payment”, “Hardship”, “Either” or “Both”
S could be moratoria on eviction “Hearing”, eviction " Judgement” or eviction “Execution”.

- Overall Moratorium: Blocking any stage of evictions based on any cause.

- CDC Moratorium: In effect when state recognizes CDC moratorium or landlord filing for eviction
provides a affirmation that the tenant had not provided the landlord with a CDC Declaration.

- Overall or CDC Moratorium = 1 when either the overall or the CDC moratorium indicators is 1.
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Constructed datasets: Multi-family Sales - EM dataset

@ One 36-month panel with 234 counties:
> Outcome variable : YoY change in sales of multi-family buildings

> Controls : YoY employment change, COVID cases
> Treatment variable: Multiple indicators of eviction moratorium enacted in each state.
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Constructed datasets: Multi-family Sales - EM dataset

@ One 36-month panel with 234 counties:

> Outcome variable : YoY change in sales of multi-family buildings

> Controls : YoY employment change, COVID cases
> Treatment variable: Multiple indicators of eviction moratorium enacted in each state.

@ Observed time period is January of 2019 to December of 2021

@ Same fifteen indicators of eviction moratoria are considered here, as in the BP
Approval - EM dataset:

Demographic Stats
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Treatment timings

@ Sales - SIP Analysis:
> SIPs were enacted in a staggered fashion around March and April 2020.
> Orders ending around May-June 2020, differing across counties. Starting from July, the

treatment switches off for every county.
> Approximately 6 months of pre-treatment and 7 months of post-treatment data, with the

treatment switching off after around 2-3 months of being in effect.

SIP adoption
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@ Sales - SIP Analysis:
> SIPs were enacted in a staggered fashion around March and April 2020.
> Orders ending around May-June 2020, differing across counties. Starting from July, the

treatment switches off for every county.
> Approximately 6 months of pre-treatment and 7 months of post-treatment data, with the

treatment switching off after around 2-3 months of being in effect.

SIP adoption

@ BP Approval - EM Analysis & Multi-family Sales - EM Analysis:
> Treatment adoption is staggered and withdrawal is not uniform across states.

> Some of these moratoria were enacted, repealed and re-instated.
> BP-Eviction Moratoria panel includes approximately 14 months of pre-treatment and

anywhere between 4 to 19 months of post-treatment data.

Simplified EM adoption
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Methodology: Baseline TWFE

@ Baseline two-way fixed effects (TWFE) regression:
Yem = @ + Ye + Ym + Xem + 6DDDcm + €cm

Outcome Y: YoY Sales change, YoY BP approvals change
Controls X: YoY Employment change, COVID cases
Treatment dummies D: SIP, EM indicators

Ye & Ym are the county and month fixed effects
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Methodology: Event Study

@ Event studies:

Baseline two-way fixed effects (TWFE) + fully dynamic specification:

J K
Yom = & + Yo + Ym + Xem + 3, Be(Lagj)am + Y pu(Lead K)em + €cm
j=1 k=1

Leads & lags correspond to months leading up to (-1, -2,...) & months after treatment (1,2,...)
Can act as test for pre-trends

Under-identification with staggered design @
= Omit 1st & 4th lead following Borusyak and Jaravel (2018)
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Methodology: TWFE Challenges and DID), estimator

o TWEFE challenges

> With heterogeneous treatment timing, baseline TWFE might bias ATET downwards
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Methodology: TWFE Challenges and DID), estimator

o TWEFE challenges

> With heterogeneous treatment timing, baseline TWFE might bias ATET downwards

@ Solution: DID,, Estimator

> “DIDy" estimator formulated by Chaisemartin & D'Haultfoeuille (2020a)

> Common trends tested by placebo estimator

> "State_trends” uses estimator within same state @

S. Sayantani Housing Sales and Construction Responses to COVID-19 10 / 18



Contents

@ Results

@ Sales & Shelter-in-Place



»{

§ . !

3 ) !

Eal I

I N RE R
R

() A Sales for Single-Family houses without con-

Results: Sales-SIP Event Study

THFE Conicents

IR R R EEREE]
ot dnce S

(b) A Sales for Single-Family Houses with con-
trols

én s | T 14
H 1 ? H
an
- P
I R R I I R R R R TR RERE R
W 3 ExE.
(¢) A Sales for Condos without controls (d) A Sales for Condos with controls
o P :
L © i
. . ! : 1 :
1 g . F] e H
g | I AN : i i
o }
- i
a0l i
I I T I P I I I i S S R R
FEER EXEN

(e) A Sales for All Residential Houses without
controls

(f) A Sales for All Residential Houses with con-
trols

les and Construction Responses to COVID-19



Results: Sales-SIP Event Study

» 40
3 1 ¢ H T .
. Tt @ Single-family houses show
D N R I LI I IR AT I P R I S I I o continued negative coeffs for
(a) A Sales for Single-Family houses without con- (b) A Sales for Single-Family Houses with con- lagged sales and no pre-trends.
trols trols
o i o @ With controls, Condos show higher
‘ ‘ N changes in lagged sales and some
é“ g ! T significant lead coeffs.
[ P
» ©
(c) A Sales for Condos without controls (d) A Sales for Condos with controls
50
2 of . 2 g | .
1 LI ‘ § .
1] I 1 : ;
£l LI piH
]
N IR IF I I o I N I I I A O
(e) A Sales for All Residential Houses without (f) A Sales for All Residential Houses with con-
controls trols

Construction Responses to COVID-19



Results: Sales-SIP Event Study

=i 40

A =

3 it 1 H 1t

. 11 @ Single-family houses show

R R R N P R I S I I o continued negative coeffs for
(a) A Sales for Single-Family houses without con- (b) A Sales for Single-Family Houses with con- lagged sales and no pre-trends.
trols trols

o i o @ With controls, Condos show higher

1 ‘ N changes in lagged sales and some
é“ g ! T significant lead coeffs.
3 I . 3o 1g. el 1
= @ All residential sales show mostly

N insignificant leads and

(c) A Sales for Condos without controls (d) A Sales for Condos with controls

50

s 0 . $ ; f 1t
1] by { o ;
.l P [

]

I I I I R R I N I I I A O

(e) A Sales for All Residential Houses without (f) A Sales for All Residential Houses with con-
controls trols

Construction Responses to COVID-19




Results: Sales-SIP Event Study

=i 40
3 1 . H v
ol Il Eo . T T
. Tt @ Single-family houses show
R O RE R IR REREAREER K] continued negative coeffs for
R v inase
(a) A Sales for Single-Family houses without con- (b) A Sales for Single-Family Houses with con- lagged sales and no pre-trends.
trols trols
o o @ With controls, Condos show higher
| N changes in lagged sales and some
. | 1 . . g
é?“ | g ! : significant lead coeffs.
' = @ All residential sales show mostly
N o insignificant leads and
N RN I I N R R
(c) A Sales for Condos without controls (d) A Sales for Condos with controls . )
@ For SIP ending, all residences &
| = single-family show positive changes
. © in lagged sales and no anticipatory
i t HERE { o effect.
)
I I I I R R I N I I I A O
(e) A Sales for All Residential Houses without (f) A Sales for All Residential Houses with con-
controls trols
S. Sayantani Housing Sales Construction Responses to COVID-19




Results: Sales-SIP Baseline TWFE

A Sales

Single-Family ~ Condo  All Residences

) [©)) (3)

—20.02*  —17.03**  —79.52"*

SIP (4.93) (3.86) (10.49)
—20.19%*  —17.09**  —76.90"*

+ COVID Cases (4.90) (3.90) (10.80)
—24.38"  —14.54**  —52.32"*

+ A Employment (4.06) (3.29) (8.13)
—22.13%*% 1557 —51.48"*

+ Both (3.62) (3.24) (8.05)

Overall Mean 4.62 -3.75 66.96

Pre-pandemic mean 91.25 36.42 115.48

N(Treated) 789 376 1223

N(Control) 15 6 46
N 804 382 1269
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Housing Sales and Construction Responses to COVID-19

@ SIP = smaller change in sales.

@ Compared to overall mean:

> Single-family: | by 6.3 times
> Condo: | by 4.25 times
> All: | by 1.21 times

@ Compared to pre-pandemic mean:

> Single-family: | by 32%
> Condo: | by 47%
> All: | by 70%

@ Controls reduce size of response
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Results: Sales-SIP DIDy,

A Sales
Single-Family ~ Condo  All Residences

(1) (2) (3)
—23.28"F a8t org1m
SIP
(4.27) (3.78) (5.11)
—24.48++1 15051 —28.59%**
State_trends
(3.59) (3.61) (5.42)
Adding Controls
—21221 1385 —24.031
+ COVID Cases
(4.14) (4.34) (6.14)
21961 1350 —24.00*"
State_trends
(4.11) (3.82) (5.30)
—17.70"+F —6.90* —8.56"F
+ A Employment
(3.43) (3.81) (5.14)
—19.12%+F —5.87 —8.54
State_trends
(3.03) (3.84) (5.04)
_17.43"t e —7.82
+ Both
(4.14) (3.56) (5.26)
—18.51°+t —5.98 —7.07
State_trends
(4.18) (3.89) (5.04)
Overall Mean 462 -3.75 66.96
Pre-pandemic mean 91.25 36.42 115.48
N 3796 1126 3803
N _switchers 2485 718 2429
N _switchers_cont 90 a7 91

Construction Responses to COVID-19




Results: Sales-SIP DIDy,

A Sales @ Similar to baseline TWFE, all
Single-Family  Condo Al Residences significant responses are negative
1) @ (3)

_ —— oret - .
ap s 1 ghs @ Insignificant results for townhouses

@21 (78) 611 and multi-family buildings.
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State_trends
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+ Both
(1.14) (3.56) (5.26)
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(4.18) (3.89) (5.04)
Overall Mean 462 -3.75 66.96
Pre-pandemic mean  91.25 36.42 115.48
N 3796 1126 3803
N _switchers 2485 718 2429
N _switchers_cont 90 a7 91
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Results: Sales-SIP DIDy,

S. Sayantani

A Sales Similar to baseline TWFE, all
SingleFamily  Condo Al Residences significant responses are negative
1) @ (3)
= T — . - -
ap s 1 ghs Insignificant results for townhouses
@21 (78) 611 and multi-family buildings.
—24.48*+T 15,051 —28.59%**
State_trends
(3.59) (3.61) (5.42) . i
" Addition of state trends increases
Adding Controls >
overall the size of responses
—o1.297F  _1385*  —24.03+1
+ COVID Cases
(4.14) (4.34) (6.14)
—2196™  —1350"  —24.00"1 Adding employment change
State-trends @) .82 630 substantially reduces effect of SIP
et 690 eset on all-residential houses
+ A Employment
(3.43) (3.81) (5.14)
—19.12%++1 —5.87 —8.54 .
State.trends Compared to pre-pandemic mean
(3.03) (3.84) (5.04)
izt ppe 12 YoY change
+ Both
(14 (350) (620) » Single-family | by 26%
—18.51%1 —5.98 —=7.07
State trends » Condos | by 41%
(4.18) (3.89) (5.00) .
> All residences | by 24%
Overall Mean 462 -3.75 66.96
Pre-pandemic mean  91.25 36.42 11548
N 3796 112 3803
N _switchers 2485 718 2429
N _switchers_cont %0 a7 91
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A Sales Similar to baseline TWFE, all
SingleFamily  Condo Al Residences significant responses are negative
1) @ (3)
ot et e o
ap s 1 ghs Insignificant results for townhouses
@21 (78) 611 and multi-family buildings.
—24.48*+T 15,051 —28.59%**
State_trends
(3.59) (3.61) (5.42) . i
Adding Contcis Addition of state trends increases
X ; overall the size of responses
—21.22% —13.85*** —24.03**
+ COVID Cases
(4.14) (4.34) (6.14)
—2196™  —1350"  —24.00"1 Adding employment change
State-trends @) .82 630 substantially reduces effect of SIP
et 690 eset on all-residential houses
+ A Employment
(3.43) (3.81) (5.14)
—19.12%++1 —5.87 —8.54 .
State.trends Compared to pre-pandemic mean
(3.03) (3.84) (5.04)
izt ppe 12 YoY change
+ Both
(.19) (3.56) (5.26) » Single-family | by 26%
—18.51%1 —5.98 —=7.07
State trends » Condos | by 41%
(4.18) (3.89) 5.04) .
¢ > All residences | by 24%
Overall Mean 462 -3.75 66.96
Pre-pandemic mean  91.25 36.42 11548
N 3796 1126 3803 || trends hold all through for
N _switchers 2485 718 2429 Single family hOUSeS
N _switchers_cont %0 a7 91
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Results: Eviction Moratorium - BP Event Study

Change in 5+ Unit Building Permits
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Results: Eviction Moratorium - BP Event Study

Change in 5+ Unit Building Permits

5. \
! Change in 5+ Unit Bulding Permits
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(a) Overall Eviction Moratorium without con- e
trols (b) Overall Eviction Moeratorium with controls

@ For overall moratorium, no pre-trends are observed. Lag coeffs are negative. Other Indicators

@ For EM ending, units approved show no preemptive or lagged responses after the moratoria ends.

Construction Responses to COVID-19

S. Sayantani



Results: Eviction Moratorium - BP Baseline TWFE

Table 6(a): TWFE of regressing change in Building Permits on Eviction Moratorium

5+ Units Building Permits

A Units A Valuation N(Treat) N(Control)

Treatments (1) (2) 3) (4)
—8.92* —15.21 404 91

Overall Moratorium ~ (4.96) (78.81)
~13.00"* 116.89 404 91

+ Controls (5.92) (91.01)
—1834*  —283.11° 75 420

Non-Payment/Hearing ~ (10.23) (147.81)
2227 —375.85" 75 429

+ Controls (10.42) (166.22)
—7.04 21.04 100 395

Hardship/Judgements ~ (8.16) (147.55)
—17.78" 17071 100 395

+ Controls (9.05) (185.93)
—12.33 187.64 87 408

Either/Hearings (9.19) (133.40)
1885 —311.12* 87 408

+ Controls (9.38) (149.54)
~8.50" —36.41 404 91

Overall or CDC (4.35) (65.70)
—15.46"*  —164.84" 404 91

+ Controls (5.19) (76.60)

S. Sayantani Construction Responses to COVID-19




Results: Eviction Moratorium - BP Baseline TWFE

Table 6(a): TWFE of regressing change in Building Permits on Eviction Moratorium

5+ Units Building Permits

@ EM = smaller change in units approved.

@ With controls, overall moratorium reduces
YoY changes relative to mean, 64.77 units | by 20%

A Units A Valuation N(Treat) N(Control)
Treatments (1 (2 (3) (4)
-8.92* ~15.21 404 o1
Overall Moratorium ~ (4.96) (78.81)
~13.00° 116.80 404 o1
+ Controls (5.92) (91.01)
—18.34°  —283.11° 75 420
Non-Payment/Hearing ~ (10.23) (147.81)
2227 —375.85" 75 420
+ Controls (10.42) (166.22)
—7.04 21.04 100 395
Hardship/Judgements ~ (8.16) (147.55)
—17.78"  —170.71 100 395
+ Controls (9.05) (185.93)
—12.33 187.64 87 408
Either/Hearings (9.19) (133.40)
—18.85" 31112 87 408
+ Controls (9.38) (149.54)
~8.50" —36.41 404 o1
Overall or CDC (4.35) (65.70)
~15.46%*  —~164.84* 404 o1
+ Controls (5.19) (76.69)
S. Sayantani Housing Sales

Construction Responses to COVID-19




Results: Eviction Moratorium - BP Baseline TWFE

Table 6(a): TWFE of regressing change in Building Permits on Eviction Moratorium

5+ Units Building Permits

@ EM = smaller change in units approved.

@ With controls, overall moratorium reduces
YoY changes relative to mean, 64.77 units | by 20%

» non-payment/hearings evictions: | by 33%
» hardship/judgements evictions: | by 27%

> either/hearings evictions: | by 29%
> overall or CDC moratorium: | by 23%

A Units A Valuation N(Treat) N(Control)
Treatments (1 (2 (3) (4)
-8.92* ~15.21 404 o1
Overall Moratorium (4.96) (78.81)
~13.00° 116.80 404 o1
+ Controls (5.92) (91.01)
—18.34°  —283.11° 75 420
Non-Payment/Hearing ~ (10.23) (147.81)
2227 —375.85" 75 420
+ Controls (10.42) (166.22)
—7.04 21.04 100 395
Hardship/Judgements ~ (8.16) (147.55)
—17.78"  —170.71 100 395
+ Controls (9.05) (185.93)
—12.33 187.64 87 408
Either/Hearings (9.19) (133.40)
—18.85" 31112 87 408
+ Controls (9.38) (149.54)
~8.50" —36.41 404 o1
Overall or CDC (4.35) (65.70)
~15.46%*  —~164.84* 404 o1
+ Controls (5.19) (76.69)
S. Sayantani Housing Sales
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Results: Eviction Moratorium - BP Baseline TWFE

Table 6(a): TWFE of regressing change in Building Permits on Eviction Moratorium

5+ Units Building Permits

A Units A Valuation N(Treat) N(Control)

Treatments (1) (2) 3) (4)
@ EM = smaller change in uni roved.
—8.92* ~15.21 404 91 smaller change in units approved
Overall Moratorium (4.96) (78.81)
~13.00%  116.80 404 91 @ With controls, overall moratorium reduces
+ Controls 92 (oL0n YoY changes relative to mean, 64.77 units | by 20%
—18.34°  —283.11% 75 420 . .
Non-Payment/Hearing ~ (10.23)  (147.81) » non-payment/hearings evictions: | by 33%
o s o
Cgpore _anss . 120 » hardship/judgements evictions: | by 27%
+ Controls (1042)  (166.22) > either/hearings evictions: | by 29%
—7.04 21.04 100 395 » overall or CDC moratorium: | by 23%
Hardship/Judgements ~ (8.16) (147.55)
—17.78* —179.71 100 395 H B
+ Controls 9.05) (155.69) @ Controls increase response magnitude.
~12.33 187.64 87 108 . . .
Either/Hearings (9.19) (133.40) @ Moratoria on ./executions, nonpayment/., hardship/.
1885 _31149% &7 108 a.nd .(;DC moratorium élone does not have any
+ Controls (938) (149.54) significant effect on units approved.
~850% 3641 404 91
Overall or CDC (4.35) (65.70)
S15.46% 16484 404 91
+ Controls (5.19) (76.69)
S. Sayantani Housing Sales Construction Responses to COVID-19




Results: Eviction Moratorium - BP DIDy,

5+ Units Building Permits

AUnits A Valuation  N_switchers N
Treatments (1) (@) 3) )
—1120 13583 201 3020
Overall Moratorium (8.03) (200.95)
1267t 16050 816 3248
+ Controls (7.12) (260.90)
—1232°F 16528 816
+ State_trends (651) (219.71)
1383 33104 % 2566

Non-Payment/Iearings (2210

(-44.56) 7 2044
+ Controls (35.23)
—39.54 —528.49 m 2044
+ State_trends (33.15)  (580.20)
20611 1580 25 3583
Non-Payment /Executions  (16.81)
—2695 156.10 225 3165
+ Controls (18.40) (294.22)
—26.96 169.10 225 3165
+ State_trends. (19.95) (387.24)
~2.95 330.10° 508 3445
Both/Execu (11.33)  (184.89)
145 360.06 510 2804
+ Controls (10.96)
1.44 549 2804
+ State_trends. (11.07)

S. Sayantani les and Construction Responses to COVI




Results: Eviction Moratorium - BP DIDy,

5+ Units Building Permits

AUnits A Valuation N switchers N

Treatments ) @ 3) )
—11.29 —135.83 801 3020
Overall Moratorium 8.03, 200.25] H B
(B0 e @ EM = smaller change in units approved.
—1267+F —169.50 816 3248
+ Controls (7.12) (260.90) . .
@ Compared to pre-pandemic mean, 64.77 units,
—12.39+F —165.28 816 3248
State.trend, . . .
! Statetrends ©s1) @ overall moratorium | YoY changes in units approved by 19%
—43.83** —334.94 95 2566
Non-Payment /Hearings ~ (22.10) (599.55)
(-44.56) 5.56 7 2044
+ Controls (35.23)
—39.54 —528.49 7 2044
+ State_trends (33.15) (589.20)
—2061°" 15.80 245 3583
Non-Payment /Executions  (16.81) (295.94)
—26.95 156.10 225 3165
+ Controls (18.40) (294.22)
—26.96 169.10 225 3165
+ State_trends (19.95) (387.24)
295 330.10°" 508 3445
Both/Executions (11.33) (184.89)
145 360.06 549 2804
+ Controls (10.96)  (227.36)
1.44 359.93 549 2894
+ State_trends (11.07) (175.68)
S. Sayantani Housing Sales Construction Responses to COVID-19 16 / 18




Results: Eviction Moratorium - BP DIDy,

5+ Units Building Permits

AUnits A Valuation N switchers N

Treatments ) @ 3) )
—11.29 —135.83 801 3020
Overall Moratorium 8.03; 200.25] H B
(B0 e @ EM = smaller change in units approved.
—1267+F —169.50 816 3248
+ Controls (7.12) (260.90) . .
@ Compared to pre-pandemic mean, 64.77 units,
—12.39+F —165.28 816 3248
! Statetrends ©s) e overall moratorium | YoY changes in units approved by 19%
—43.83** —334.94 95 2566 . .
Non-Payment /Hearings ~ (22.10)  (5%9.55) > Without controls, non-payment/hearings | by 68%
) 556 a s > Without controls, non-payment/executions | by 46%
+ Controls (35.23)
—39.54 —528.49 7 2044
+ State_trends (33.15) (589.20)
—2061°" 15.80 245 3583
Non-Payment/Executions  (16.81) (295.94)
—26.95 156.10 225 3165
+ Controls (18.40) (294.92)
—26.96 169.10 225 3165
+ State_trends (19.95) (387.24)
295 330.10°" 508 3445
Both/Executions (11.33) (184.89)
145 360.06 549 2804
+ Controls (10.96)  (227.36)
1.44 359.93 549 2894
+ State_trends (11.07) (175.68)
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Results: Eviction Moratorium - BP DIDy,

5+ Units Building Permits

AUnits A Valuation N switchers N

Treatments (1) 2 (3) “@)
—11.29 —135.83 801 3020
Overall Moratorium 8.03, 200.25] H H
(B0 e @ EM = smaller change in units approved.
—1267+F —169.50 816 3248
+ Controls (7.12) (260.90) . .
@ Compared to pre-pandemic mean, 64.77 units,
—12.39+F —165.28 816 3248
! Statetrends ©s) e overall moratorium | YoY changes in units approved by 19%
—43.83"* —334.94 95 2566 . .
Non-Payment /Hearings ~ (22.10)  (5%9.55) > Without controls, non-payment/hearings | by 68%
a5 556 o oom > Without controls, non-payment/executions | by 46%
 Controls (35.23)
3054 59849 I @ controls and state trends render insignificant coefficients
+ State_trends (33.15) (589.20) .
except for overall moratorium
—2061°1 15.80 245 3583
Non-Payment /Executions  (16.81) (295.94) .
@ || trends: overall moratorium and
—26.95 156.10 225 3165 ) .
+ Controls (1840)  (2049) moratorium on nonpayment/ executions
—26.96 169.10 225 3165
+ State-tronds (1995 @57:24) @ CDC moratorium, ./judgements, and hardship/. moratoria
oo 300+t S8 sus produce insignificant effects on units approved.
Both/Executions (11.33) (184.89)
145 360.06 549 2804
+ Controls (10.96) (207.36)
1.44 359.93 549 2894
+ State_trends (11.07) (175.68)
S. Sayantani Housing Sales Construction Responses to COVID-19 16 / 18
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Results: Eviction Moratorium - Sales Baseline TWFE

ASales  N(Treat) N(Control)

Treatments 1) ) (3)
424 213 21

Overall Moratoriom ~~(1.21)

311

+ Controls (L02)
10.20 21 213

Hardship/Hearings ~ (1.50)

9.70*
+ Controls (5.33)

562 52 182
Non-Payment/Hearings  (2.51)

617"
+ Controls (2.00)

6.07* 79 155
Hardship/Judgements  (2.87)

287
+ Controls (1.63)

6.13 61 173
Either/Hearings (4.10)

6.26"
+ Controls (3.20)

5.16** 89 145
Either/Judgements  (2.61)

2.56*
+ Controls (1.49)

S. Sayantani 17 / 18
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Results: Eviction Moratorium - Sales Baseline TWFE

ASales N(Treat) N(Control)
Treatments [68) (2) (3)
4.24% 213 21
Overall Moratorium (121)
3110
+ Controls (1.02)
10.20 21 213
‘Hardship/Hearings (1.50)
9.70*
+ Controls (5.33)
5.62** 52 182
Non-Payment/Hearings  (2.54)
6177
+ Controls (2.00)
6.07* 7 155
Hardship/Judgements  (2.87)
287
+ Controls (1.63)
6.13 61 173
Either/Hearings (4.10)
6.26°
+ Controls (3.20)
516 20 145
Either/Judgements (261)
2.56*
+ Controls (1.49)
S. Sayantani Housing Sales

@ EM = larger change in multi-family sales.

@ Adding controls decreases the magnitude of each
coefficient except for moratoria on either/hearings.

@ The moratorium on hardship/hearings had highest
magnitude of impact on YoY sales change.
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Results: Eviction Moratorium - Sales Baseline TWFE

ASales N(Treat) N(Control)
Treatments (1) 2 [©]
4.24% 213 21
Overall Moratorium (121)
3110
+ Controls (1.02)
10.20 21 213
‘Hardship/Hearings (1.50)
9.70*
+ Controls (5.33)
5.62** 52 182
Non-Payment/Hearings  (2.54)
6177
+ Controls (2.00)
6.07* 7 155
Hardship/Judgements  (2.87)
287
+ Controls (1.63)
6.13 61 173
Either/Hearings (4.10)
6.26°
+ Controls (3.20)
516 20 145
Either/Judgements (261)
2.56*
+ Controls (1.49)

S. Sayantani

EM = larger change in multi-family sales.

Adding controls decreases the magnitude of each
coefficient except for moratoria on either/hearings.

The moratorium on hardship/hearings had highest
magnitude of impact on YoY sales change.

With controls, compared to pre-pandemic mean, 24.41
overall moratorium 1 by 16%

> non-payment/hearings evictions 1 by 25%
* hardship/judgements evictions 1 by 25%
» either/judgement evictions 1 by 20%

Housing Sales and Construction Responses to COVID-19 17 / 18



Results: Eviction Moratorium - Sales Baseline TWFE

ASales N(Treat) N(Control)
Treatments (1) 2 [©]
4.24% 213 21
Overall Moratorium (121)
3110
+ Controls (1.02)
10.20 21 213
‘Hardship/Hearings (1.50)
9.70*
+ Controls (5.33)
5.62** 52 182
Non-Payment/Hearings  (2.54)
6177
+ Controls (2.00)
6.07* 7 155
Hardship/Judgements  (2.87)
287
+ Controls (1.63)
6.13 61 173
Either/Hearings (4.10)
6.26°
+ Controls (3.20)
516 20 145
Either/Judgements (261)
2.56*
+ Controls (1.49)

S. Sayantani

EM = larger change in multi-family sales.

Adding controls decreases the magnitude of each
coefficient except for moratoria on either/hearings.

The moratorium on hardship/hearings had highest
magnitude of impact on YoY sales change.

With controls, compared to pre-pandemic mean, 24.41
overall moratorium 1 by 16%

> non-payment/hearings evictions 1 by 25%
* hardship/judgements evictions 1 by 25%
» either/judgement evictions 1 by 20%

Moratoria on executions evictions, evictions caused by
non-payment and COVID hardships and CDC
moratorium alone does not have any significant effect
on units approved.

DIDy, Results
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Conclusion

@ Results summary:
> Shelter-in-place produces smaller changes in sales of condos, single-family houses and all
residences

> Multiple eviction moratorium produces smaller changes in multi-family units approved for
construction.
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Conclusion

@ Results summary:

>

Shelter-in-place produces smaller changes in sales of condos, single-family houses and all
residences

Multiple eviction moratorium produces smaller changes in multi-family units approved for
construction.

@ Novel eviction moratorium and building permits analysis shows which stages
and types of evictions prohibited lead to significant effects.

@ Results can inform policy-makers of potential housing market impacts from
similar policies, within and outside purview of pandemic

S. Sayantani

Housing Sales and Construction Responses to COVID-19 18 / 18



Table: Sales-SIP summary statistics
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Table

Sales-SIP summary statistics

Table

ummary Statistics of Sales-SIP Datascts

Single-Family ~ Multi-Family Townhouse Condominium Al Residences

4617089 2440318 3278313 -3.749082 66.96
Change in Sales
(86.68514)  (1336202)  (35.80716)  (52.40302) (306.12)
SAIBLTES 1403431 998791 -10840.2 -3565.485
Change in Employment
(2281897)  (4603127)  (3R14473)  (303342) (21671.32)
33225.67 1128393 90155.99 88603.16 2036755

COVID Cases
(1852615)  (3714973)  (337050.5)  (BI75118)  (175066.8)

1318.362 4914.171 3423071 3701487 1173.126
COVID Deaths

(8693.874)  (17655.33)  (15220.19)  (11990.91)  (8216.052)

Treatment (SIP=1 89 261 200 376 1223
No. of Counties Control (STP=0) 15 1 3 6 46
Overall a4 25 203 a2 1260

© Mean values are presented with standard deviations in brackets.

P STP stands for Shelter-in-Place order. STP = 1 refers to counties in wl

SIP was enacted in at least 1 month out of the

13 month observation period. STP = 0 refers to connties for which STP was never cnacted

Return to Sales-SIP dataset



Figure: EM variation in duration across states

(a) Overall Moratoria. (b) CDC Moratorium

Tig 2(a): Duration of overall and CDC Fviction Moratoria indicators (in months)

(€) Moratoria on hearings (d) Moratoria on judgements () Moratoria on excentions

Fig 2(b): Duration (in months) of cither-cause (hardship or non-payment) based eviction moratoria

(F) Moratoria on hearings (g) Moratoria on judgements (h) Moratoria on executions

Tig 2(c): Duration (in months) of ium on both (non-p and hardship d) eviction

Return to EM-BP dataset



SIP staggered adoption and withdrawal

Month
ASales | Feb  March  April May  June July Aug Sep

County 1 0 0 0 1 1 0 0 0
County 2 0 0 1 1 0 0 0 0
County 3 0 1 1 0 0 0 0 0
County 4 0 0 1 1 1 0 0 0
County 5 0 0 0 0 0 0 0 0

Note: Staggered adoption + Non-uniform withdrawal

Return to Sales-SIP dataset Return to Treatment timings Return to DIDy,



Simplified EM adoption and withdrawal (Condensed)

Month
ABP | m m+4+1 m+2 m+3 m+4 m+5 m+6 m+7
County 1 0 0 0 1 1 1 1 1
County 2 0 0 1 1 1 0 0 1
County 3 0 1 1 1 1 0 0 0
County 4 0 0 1 1 1 0 1 0
County 5 0 0 0 0 0 0 0 0

Note: Staggered adoption + Non-uniform withdrawal +Treatment status reversal

Return to EM-BP dataset Return to DIDp,



Table: EM-BP summary statistics

@ Large variation in fraction of treated vs control counties

@ Large variation in average number of treated months across different EM

indicators.
Table 2(a): Eviction Moratorium Summary Statistics
Reason for Eviction: | Overall Hardship Non-Payment Either Both
Strength of Eviction: Hear. Judge. Exec. | Hear. Judge. Exec. Hear. Judge. Exec. Hear. Judge. Exec.
Treatment 404 31 100 108 75 122 134 87 168 173 205 215 273
Counties
Control 91 464 395 387 420 373 361 408 327 322 200 280 222
Month Treatment 10.27 6.97 11.71 6.42 4.32 711 3.86 4.69 9.37 5.44 6.08 114 8.66
onths (7.33) | (312) (6.24) (287) | (2.84) (4.36) (271) | (5.99) (2.60) (3.33) || (4.98) (6.04) (7.38)

() “Overall” denotes overall moratorium. ‘Fiither’ and ‘Both’ refer to moratoria on either non-payment or hardship based evictions and moratoria. on both non-payment and
hardship based evictions, respectively. “Hear.”, “Judge.” and “Exec.” refer to moratoria on eviction hearings, judgements and executions respectively.

(b) Moratorium = 1 refers to counties in which moratorium was enacted in at least 1 month out of the 36 month observation period. Moratorium = 0 refers to counties for which
moratorium was never enacted. Total number of counties = 45,

(c) First 2 rows shows no. of counties in the treatment and control groups. Months row show the average number of months (standard deviation in brackets) a certain eviction
moratoria was in effect across the different countics.



Table: Sales-EM summary statistics

Table 3: Eviction Moratoria and Multi-family Housing Sales Summary Statistics

Reason for Eviction: | Overall Hardship Non-Payment Both Either
Strength of Eviction: Hear. Judge. Exec. || Hear. Judge. Exec. || Hear. Judge. FExec. || Hear. Judge. Exec.
Treatment 213 21 79 86 52 58 106 | 153 115 182 61 89 126
Counties
Control 21 23 155 148 182 176 128 81 119 52 173 15 108
Treatment 2.71 17.82 9.88 0.01 7.04 8.64 -3.81 0.49 5.34 0.49 9.70 8.52 0.10
(23.55) | (34.04) (2855) (25.57) || (20.05) (24.27) (22.26) || (23.7) (36.16) (24.01) || (30.14) (27.65) (23.42)
A Sales Control 207 | 200 187 220 | 207 207 205 | 183 207 213 || 199 192 207
(124) | (061) (805) (845) | (9.38) (9.31) (877 | (263) (T73) (839) || (9.14) (8.22) (6.75)
Months Treatment 129 8.38 12.71 6.20 4.38 10.98 3.52 7.24 14.61 9.57 4.72 12.46 5.27

(a) “Overall” denotes overall moratorium. ‘Either’ and ‘Both’ refer to moratoria on either non-payment or hardship based evictions and moratoria on both
non-payment and hardship based evictions, respectively. “Hear.”, “Judge.” and “Exec.” refer to moratoria on eviction hearings, judgements and executions
respectively.

(b) Treatment refers to counties in which moratorium was enacted in at least 1 month out of the 36 month observation period. Control refers to counties for
which moratorium was never enacted. Total number of counties = 495. Hence the first 2 rows shows no. of counties in the treatment and control groups.

(c) A Sales shows the average of county level means (and average of county-level standard deviations) of change in sales in the treated and control counties.

(d) Months row show the average number of months a certain eviction moratoria was in effect across the different counties.

Return to EM-Sales dataset



Table: Demographic Statistics

Table 4: Demographic Summary of Counties

Residential Sales Datasets Building Permits Multi-family Sales | Entire US
Single Multi Townhouse Condo All Res

Total male % 49.40  49.37 49.37 49.34 47.69 49.36 49.34 49.53
Total female % 50.60  50.63 50.63 50.66 50.54 50.64 50.66 50.47
White alone male % 36.91  36.34 35.99 36.45 37.56 35.99 36.23 37.85
‘White alone female % 37.19  36.63 36.22 36.78 37.83 36.24 36.54 38.05
Black alone male % 6.77 6.79 7.09 6.83 6.42 7.09 6.87 6.52
Black alone female % 7.49 7.45 7.80 7.52 6.96 7.79 7.55 7.02
Indian American alone Male % 0.56 0.56 0.53 0.52 0.57 0.55 0.56 0.66
Indian American alone Female %  0.54  0.54 0.54 0.51 0.56 0.53 0.54 0.65
Asian alone Male % 3.58  4.02 4.13 3.92 3.35 4.12 4.05 2.93
Asian alone Female % 3.86 4.33 4.45 4.21 3.61 443 4.35 3.16
Two or more Races Male % 1.45 1.52 1.49 1.49 143 1.49 1.50 144
Two or more Races Female % 149 155 1.52 1.52 1.46 1.52 1.54 1.46

2 Average are d for a ive of all age groups dated July 2021. Data is sourced from US Census Bureau county level demographic

data. Single and Multi denote Single-Family and Multi-Family houses respectively.
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Figure: GB lllustration

Goodman-Bacon (2019) provides a clear graphical intuition for the bias. Assume
three treatment groups - never treated units (U), early treated units (k), and later
treated units (1).
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Figure: GB lllustration

Goodman-Bacon (2019) shows that we can form four different 2x2 groups in this
setting, where the effect can be estimated using the simple regression DiD in each

group:

A. Early Group vs. Untreated Group B. Late Group vs. Untreated Group
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Event Study: SIP Ending

Chiangein Sl o Al Residetl Houses

Gharge n S of Al Rt Housos

LSRR IR RO T

(a) A Sales for All Residential Houses without

(b) A Sales for All Residential Houses with con-

controls
range nSaes o Condos Cranga n 26 Conon

() A Sales for Condos withont controls

Change n Saes ot sy Houses

() A Sales for Multi-Family houses without con-
trols

() A Sales for Condos with controls

Crsngen Sl of £y ouses

Mesdimashes’ 1t °

(1) A Sales for Multi-Family Houses with controls

hange i Saes o SngeFamiy Houss

() A Salos for Singlo-Family houscs without, con-
trols

Ghiargo nSues o Tonrosses

(i) A Sales for Townhouses without controls

Change nSaesofSngie.Faniy Houses

(h) A Sales for Single-Family Houses with con-
trols

Change i Sl of Townouss.

(3) A Sales Townhouses with controls
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Event Study: EM Ending

Change n 5+ U Bukdng Parmits

(a) Overall Eviction Moratorium without con-
trols

Change ' Unk Bulang Permis

(¢) Both/Exceution Moratorium without, con-
trols

Grange i 5+ Uns uiding Pornis

(¢) Hardship/Execution Moratorium  without
controls
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(b) Overall Eviction Moratorium with controls

Change ' Unk Busding Parnts

(d) Both/Excction Moratorium with controls
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(F) Hardship/Execution Moratorium with con-
trols
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Eviction Moratoria: All TWFE

A Single Units

A Double Units

A Three - Four Units

A Units A Valuation = A Units A Valuation | A Units A Valuation
Treatments (1 (2) (3) (1) (5) (6)
6.68" —108.00 1.34% 2.20
Overall Moratorium @4 @) | (050 (©539)
—5.79 —178.08 2540 —9.59
Hardskip/Hearing @s) a7 | 081 (0.09)
7.95 2 1" —0.31 —61.60°*
Non-Payment/Tlearing | (5.10)  (11632) | (057) (@s01)
—8.90° —172.26% 1.07" 292 0.43 —12.55
Both,/Hearing (1.62) (96.35) (0.56) (133) (2:62) (51.98)
—2.75 —158.22 2,15 —2.93 84+ 15.62
Hardship/Judgement @91 i) | 08 @D | (5 03]
0.40 176.58 1.30% 0.46 3.25 26.59
NowPayment/Judgement | (647 (833D 083) @0y | (30) @876
—65.31 1.68"* 0.80 022 —48.34"*
Both/Judgement orio) @) @5y | %) @
8.71% —266.63* —0.45 —8.80 7.60%" 14485
Hardship/Execution @8) (043 | (de)  (1220) | (341 (8989)
0.89 —11.26 12,000+ 173.66°
Nou-Payment /Execution [ B TE X B S DR G A )
1.55** 7.75" 59.91
Both/Execution (0.57) (2.51) 47.03
6.56 225.08* 0.06 20.59*** 2.19* —52.16™*
Either/Hearings (4.52) (128.97) (0.78) (7.61) (1.45) (24.29)
—7.06*" —254.30°** 0.16 ~8.70 30+ 12825
Either/Exccutions @Gan @l @) @3 | @) (0T
3.29 281.92 88 11.52* 251 2.62
CDC Moratorium (9.65) (223.35) (1.25) (6.93) (1.55) 22.67)
—1.31 —13.74 0.90 2.81 1.54 1.89
CDC or Overall Moratorium | (381)  (@333) | (048) (119 | (1) @25
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Eviction Moratoria - Sales DID;; Results

S. Sayantani

ASales  N_swilchers N
—2.04%7 380 1746
Both/Execution (0.95)
2,04+t 380 1716
+ Controls (0.77)
—2.13"7 380 1746
+ State_trends (0.90)
Cieaet 225 2683
Hardship/Execution  (0.98)
181°f 225 2583
+ Controls (1.05)
—1.80°
| State trends (0.96) 25 2583
—121 305 2628
Tither/Fxecution (0.82)
—121+F
+ Controls (0.70) 305 2628
—1.20°%
+ State_trends (0.79) 305 2628
36671
CDC Moratorium — (1.86) i 801
3.62° 7 801
+ Controls (1.91)
364 m 801
+ State_trends (1.90)

ales and Construction Responses to COVI
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Full Sales TWFE Results

A Sales
Single-Family Townhouse Condo Multi-Family ~ All Residences
(1) (2) (3) 4 (5)
— —29.02* —15.77"*  —17.03"** —3.20"* —79.52***
(4.93) (4.65) (3.86) (0.97) (10.49)
—29.19= —15.89*  —17.09* —2.66" —76.90
+ COVID Cases
(4.90) (4.66) (3.90) (0.94) (10.80)
—24.38"* —15.517"  —14.54™* —2.80"* —52.327
+ A Employment
(4.06) (4.44) (3.29) (0.92) (8.13)
—22.13*** —15.97"*  —15.57* —2.76™* —51.48*
+ Both
(3.62) (4.42 ) (3.24) (0.94) (8.05)
Overall Mean 4.62 3.28 —3.75 —2.44 66.96
Pre-pandemic mean 91.25 28.94 36.42 9.22 115.48
N(Treated) 789 290 376 261 1223
N(Control) 15 3 6 4 16
N 804 203 382 265 1269

S. Sayantani

Sales and Constructi

Responses to COVID-19
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Full Sales TWFE Results

A Sales
Single-Family Townhouse Condo Multi-Family ~All Residences
) 2 ®) @ (6)
- —23.29"+1 —264  —14.831 —0.54 —27.81*
(4.38) (4.61) (3.26) (1.08) (5.55)
—24.48"1 -176  -15.05"" —0.42 —28.59"
State_trends
(4.21) (5.74) (3.48) (0.97) (5.65)
Adding Controls
_ xxt _ _ - _ _ wrxt
4 COVID Cases 24.55 3.42 14.56 0.60 27.94
(3.37) (4.70) (3.65) (1.11) (5.87)
—25.24*+1 —2.68 —14.26** —0.47 —27.87++t
State_trends
(3.90) (6.86) (4.45) (1.47) (7.23)
—1.82 4.35 7.7 0.53 -1.97
+ A Employment
(6.18) (5.07) (3.15) (1.45) (8.19)
—2.69 8.11 —7.82%* 0.46 —2.44
State_trends
(6.67) (7.66) (3.47) (1.27) (7.12)
—14.68"1 102 -10.00"* 0.40 ~16.09"
+ Both
(4.43) (5.42) (3.68) (1.69) (5.23)
—14.98*+1 2.11 —9.64*** 0.17 15751
State_trends
(413) (5.38) (3.26) (1.29) (5.93)
N 3796 954 1126 779 3803
N _switchers 2485 586 718 498 2489
N _switchers_cont 90 54 47 34 91
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Borusyak and Jaravel (2018) illustration

Outcome could be driven by:
(1) causal anticipation effects from staggered adoption (—)
(2) level difference from cohort effects and time trends ()
Figure 1: Underidentification of Fully Dynamic Specification
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Borusyak and Jaravel (2018) illustration

Outcome could be driven by:

(1) causal anticipation effects from staggered adoption (—)
(2) level difference from cohort effects and time trends ()

Figure 1: Underidentification of Fully Dynamic Specification
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Linear schedule of dynamic effects cannot correctly identify a non-linear trend.
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Moratoria Event Studies
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Methodology: Event study graphs

@ Event study regression:
J K
Yom = a+ Y. Be(Lagi)em + Y. pk(Lead K)em + Ve + Ym + Xem + €cm- (1)
j=1 k=1

TWFE + Leads & lags correspond to months leading up to (-1, -2,...) & months after treatment
(1.2,...)

> Borusyak & Jaravel (2018), discuss under-identification with unit and time fixed effects in a

staggered design + Sun & Abraham (2020) discuss contamination.

> Event-studies cannot segregate between absolute and relative passage of time even in
presence of unit fixed effects.

> Dropping 1st lead (standard) and 4th lead as additional restriction on the pre-trends for
identification.

> For Sales - SIP analysis: 8 leads and 4 lags
For BP-EM analysis: overall indicators used with 8 lags & 8 leads
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Methodology: TWFE Challenges

@ Challenges in interpreting the estimated coefficients from TWFE with
heterogenous treatment across time periods
Discussed by Borusyak and Jaravel (2018), de Chaisemartin and D'Haultfoeuille (2020a),

Callaway and Sant’Anna (2021), Goodman-Bacon (2018)

@ TWFE estimators with heterogeneous treatment timing is a weighted average
of many different treatment effects.
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heterogenous treatment across time periods
Discussed by Borusyak and Jaravel (2018), de Chaisemartin and D'Haultfoeuille (2020a),

Callaway and Sant’Anna (2021), Goodman-Bacon (2018)

@ TWFE estimators with heterogeneous treatment timing is a weighted average
of many different treatment effects.
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Weights depend on sub-sample size, relative size of treatment and control units, timing of
sub-sample treatment.

Comparing newly-treated units to already treated units, weighting function might
erroneously subtract out DIDs.

Weights might be negative, non-intuitive and may bias the ATET downward.
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Methodology: TWFE Challenges

@ Challenges in interpreting the estimated coefficients from TWFE with
heterogenous treatment across time periods
Discussed by Borusyak and Jaravel (2018), de Chaisemartin and D'Haultfoeuille (2020a),

Callaway and Sant’Anna (2021), Goodman-Bacon (2018)

@ TWFE estimators with heterogeneous treatment timing is a weighted average
of many different treatment effects.

> Weights depend on sub-sample size, relative size of treatment and control units, timing of
sub-sample treatment.

> Comparing newly-treated units to already treated units, weighting function might
erroneously subtract out DIDs.

> Weights might be negative, non-intuitive and may bias the ATET downward.

@ Paper uses de Chaisemartin & D'Haultfoeuille (2020a) DIDy estimator

- More robust estimator applicable to any TWFE with heterogeneous treatments including
staggered adoption, non-uniform withdrawal and reversal in treatment status.
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DID,, Estimator

@ DIDy is a weighted average of two DiDs, for units switching in and out of
treatment at consecutive time periods

> For switcher-in, DID compares the outcome evolution of untreated — treated and of

groups untreated at both dates.
> For switcher-out, the DID compares outcome evolution of groups treated at both dates and

treated — untreated.
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DID,, Estimator

@ DIDy is a weighted average of two DiDs, for units switching in and out of
treatment at consecutive time periods

> For switcher-in, DID compares the outcome evolution of untreated — treated and of

groups untreated at both dates.
> For switcher-out, the DID compares outcome evolution of groups treated at both dates and

treated — untreated.

@ Common trends assumption on both potential outcomes, tested by “placebo
estimator”

> Compare the outcome trends of switchers and non-switchers, before the switchers switch.
> || trends: reported “placebo” should not significantly differ from 0.
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@ DIDy is a weighted average of two DiDs, for units switching in and out of
treatment at consecutive time periods

> For switcher-in, DID compares the outcome evolution of untreated — treated and of

groups untreated at both dates.
> For switcher-out, the DID compares outcome evolution of groups treated at both dates and

treated — untreated.

@ Common trends assumption on both potential outcomes, tested by “placebo
estimator”

> Compare the outcome trends of switchers and non-switchers, before the switchers switch.
> || trends: reported “placebo” should not significantly differ from 0.

@ Additional specifications:

> Controls : First-difference of the outcome is replaced by residuals from regressions of the
first-difference of the outcome on the first-differences of the controls and time fixed effects.
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DID,, Estimator

@ DIDy is a weighted average of two DiDs, for units switching in and out of
treatment at consecutive time periods

> For switcher-in, DID compares the outcome evolution of untreated — treated and of

groups untreated at both dates.
> For switcher-out, the DID compares outcome evolution of groups treated at both dates and

treated — untreated.

@ Common trends assumption on both potential outcomes, tested by “placebo
estimator”

> Compare the outcome trends of switchers and non-switchers, before the switchers switch.
> || trends: reported “placebo” should not significantly differ from 0.

@ Additional specifications:

> Controls : First-difference of the outcome is replaced by residuals from regressions of the
first-difference of the outcome on the first-differences of the controls and time fixed effects.

> “State_trends”: estimator calculates a weighted average of DIDs comparing switchers and

non switchers within the same state.
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