
Internet Appendix for “Tracing the Source of Liquidity

for Distressed Housing Markets”

Variable Definitions

• I(Distance<0.25mi): a binary variable that equals one if Distance is less than 0.25 miles.

• Proximity : negative log distance from the nearest bulk-sale property in miles.

• N(Distance<0.25mi): the number of bulk-sale properties within the 0.25-mile radius.

• WN(Distance<0.25mi): the number of bulk-sale properties within the 0.25-mile radius weighted
by 0.25−distance

0.25 .

• N(Distance<0.5mi): the number of bulk-sale properties within the 0.5-mile radius from the
focal property.

• Foreclosed : a binary variable that equals one if the transaction is foreclosed, zero otherwise.

• ln(Foreclosure time): the natural logarithm of the number of days between foreclosure filing
and the transaction date.

Additional Tables and Figures
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Figure A1: Bulk-sale spillover effect over space and time
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This figure plots the coefficients re-estimated using our baseline specification in Equation (2) over an extended distance and time period
after the bulk-sale transactions.The solid circles represent the coefficient estimates and the vertical lines represent the 95% confidence
intervals for those estimates. Each panel plots the spillover effect progressively every 0.25 miles over 1 mile from the bulk-sale properties.
Further, the four panels represent the spillover effect progressively every six months over the two years after the bulk-sale transaction.
All the estimates are plotted relative to the 0.75-1 mile category and six months before the bulk-sale transaction.
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Figure A2: Real Versus Pseudo Bulk Sale Transactions

(a) Florida Bulk Sale (b) Chicago Bulk Sale

(c) West Bulk Sale

This figure compares the geographic distribution of the bulk-sale properties with that of the individual foreclosed transactions used in
the placebo test in Table 10. The blue circles denote properties of the three FHFA REO bulk sale transactions that were sold through
an auction on June 25, 2012. The red triangles denote properties in the individual foreclosed transactions that occurred in June 2012
and in the same counties where the bulk-sale properties were located.
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Table A1: SFR Holdings by Institutional Investors (Cont.)

Panel B: Top MSAs with SFR Properties Owned by Institutional Investors

Rank CBSA Title Number of SFR Properties

1 Atlanta-Sandy Springs-Roswell, GA 29,141
2 Miami-Fort Lauderdale-West Palm Beach, FL 13,223
3 Phoenix-Mesa-Scottsdale, AZ 12,647
4 Houston-The Woodlands-Sugar Land, TX 12,628
5 Tampa-St. Petersburg-Clearwater, FL 11,392
6 Dallas-Fort Worth-Arlington, TX 10,682
7 Charlotte-Concord-Gastonia, NC-SC 9,208
8 Orlando-Kissimmee-Sanford, FL 7,269
9 Las Vegas-Henderson-Paradise, NV 6,543
10 Jacksonville, FL 6,408
11 Chicago-Naperville-Elgin, IL-IN-WI 5,925
12 Indianapolis-Carmel-Anderson, IN 5,877
13 Riverside-San Bernardino-Ontario, CA 4,204
14 Los Angeles-Long Beach-Anaheim, CA 3,987
15 Seattle-Tacoma-Bellevue, WA 3,114
16 Raleigh, NC 2,781
17 Columbus, OH 2,546
18 Cincinnati, OH-KY-IN 2,403
19 Denver-Aurora-Lakewood, CO 2,362
20 North Port-Sarasota-Bradenton, FL 2,292
21 Lakeland-Winter Haven, FL 2,218
22 Sacramento–Roseville–Arden-Arcade, CA 2,145
23 Cape Coral-Fort Myers, FL 2,098
24 San Antonio-New Braunfels, TX 1,932
25 Vallejo-Fairfield, CA 1,679
26 Columbia, SC 1,632
27 Minneapolis-St. Paul-Bloomington, MN-WI 1,561
28 San Francisco-Oakland-Hayward, CA 1,302
29 Deltona-Daytona Beach-Ormond Beach, FL 1,275
30 Oklahoma City, OK 1,137
31 Winston-Salem, NC 1,070
32 Palm Bay-Melbourne-Titusville, FL 1,058
33 Charleston-North Charleston, SC 1,020

This table lists the top MSAs (identified based on CBSA code) with at least 1,000 properties owned
by SFR-rental investors based on 2016 county assessment record.
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Table A2: Robustness: Alternative Post-sales Period

Dependent variable: Adj. price per sqft Adj. log(total price)

(1) (2)

Post-sales×I(Distance<0.25mi) 2.229∗∗ 0.025∗∗∗

(1.051) (0.007)

I(Distance<0.25mi) −1.916∗∗∗ −0.016∗∗

(0.682) (0.006)

County×Year-Month FE Yes Yes
Census-tract FE Yes Yes

N 13,593 13,593
Adj. R2 0.636 0.569

This table checks the robustness of our main findings in Table 4 to using month 3 to 6 as the
post-sales period. The dependent variables are price per square foot and log total price adjusted
from hedonic regressions. I(Distance < 0.25mi) is a binary variable that equals one if the distance
from the nearest bulk-sale property is less than 0.25 miles. Post-sales is a binary variable that
equals one for transactions that occurred at least three months after the bidding date of the bulk
transactions, zero otherwise. We report standard errors clustered by county in brackets. *, ** and
*** indicate significance better than 10%, 5%, and 1% respectively.
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Table A3: Placebo test: Pseudo Event Six Month Before Bulk Transactions

Dependent variable: Adj. price per sqft Adj. log(total price)

(1) (2)

Post (placebo)×I(Distance<0.25mi) −0.380 −0.000
(0.773) (0.005)

I(Distance<0.25mi) −1.671∗ −0.016
(0.913) (0.009)

County×Year-Month FE Yes Yes
Census-tract FE Yes Yes

N 10,901 10,901
Adj. R2 0.629 0.572

This table presents placebo DiD estimates using a 13-month window around a pseudo event six
months prior to the actual bidding date of three bulk transactions (June 25, 2012). The sample
consists of transactions within a 0.5-mile radius around bulk-sale properties. The dependent vari-
ables are price per square foot and the natural logarithm of total price adjusted using the hedonic
regression in Equation 1. I(Distance < 0.25mi) is a binary variable that equals one if the distance
from the nearest bulk-sale property is less than 0.25 miles. Post (placebo) is a binary variable that
equals one for transactions after the pseudo event, zero otherwise. Standard errors are clustered
at the county level and reported in brackets. *, ** and *** indicate statistical significance better
than 10%, 5%, and 1% respectively.
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Table A4: Robustness: Controlling for Time Varying Neighborhood Effect

Dependent variable: Adj. price per sqft Adj. log(total price)

(1) (2)

Post-sales×I(Distance<0.25mi) 1.929∗∗ 0.017∗

(0.888) (0.009)

I(Distance<0.25mi) −1.701∗ −0.015
(0.921) (0.010)

Census-tract×Year-Quarter FE Yes Yes

N 11,957 11,957
Adj. R2 0.612 0.562

This table presents estimates of DiD regressions from a sample of single family house transactions in
a 13-month window around the bidding date of three bulk transactions (June 25, 2012) and within
a 0.5-mile radius around bulk-sale properties. We include Census-tract×Year-quarter fixed effects
to control for unobservable time-varying neighborhood characteristics. The dependent variables are
price per square foot and log total price adjusted from hedonic regressions. I(Distance < 0.25mi)
is a binary variable that equals one if the distance from the nearest bulk-sale property is less than
0.25 miles. Post-sales is a binary variable that equals one for transactions after the bidding date of
the bulk transactions, zero otherwise. We report standard errors clustered by county in brackets.
*, ** and *** indicate significance better than 10%, 5%, and 1% respectively.
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Table A5: Repair Costs of Bulk-sale Properties

Dependent variable: Adj. price per sqft Adj. log(total price)

(1) (2)

Post-sales×I(Distance<0.25mi) 2.370∗ 0.024∗∗

(1.166) (0.011)

Post-sales×I(Distance<0.25mi)×Repair Cost −12.457 −0.014
(13.563) (0.150)

I(Distance<0.25mi)×Repair Cost 10.822 0.080
(18.236) (0.170)

I(Distance<0.25mi) −3.584∗∗∗ −0.034∗∗∗

(1.102) (0.009)

Repair Cost −25.496∗∗ −0.328∗∗∗

(10.920) (0.105)

Post-sales×Repair Cost 7.698∗ 0.180∗∗∗

(3.839) (0.043)

County×Year-Month FE Yes Yes
Census-tract FE Yes Yes

N 13,593 13,593
Adj. R2 0.636 0.570

This table presents estimates of DiD regressions from a sample of single family house transactions in
a 13-month window around the bidding date of three bulk transactions (June 25, 2012) and within a
0.5-mile radius around bulk-sale properties. The dependent variables are price per square foot and
log total price adjusted from hedonic regressions. Post-sales is a binary variable that equals one for
transactions after the bidding date of the bulk transactions, zero otherwise. I(Distance < 0.25mi)
is a binary variable that equals one if the distance from the nearest bulk-sale property is less
than 0.25 miles. RepairCost is the average repair cost scaled by estimated property value for the
nearby bulk-sale properties (within 0.25 miles for the treated group and within 0.25-0.5 miles for
the control group). We include county×year-month fixed effects and census tract fixed effects in
the regressions. We report standard errors clustered by county in brackets. *, ** and *** indicate
significance better than 10%, 5%, and 1% respectively.
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Table A6: Change in Neighboring House Prices Around Bulk Transactions: Robust-
ness Using Number of Nearest Bulk-sale Properties

Dependent variable: Adj. price per sqft Adj. log(total price)

(1) (2)

Post-sales×WN(Distance<0.25mi) 3.417∗∗ 0.033∗∗∗

(1.339) (0.012)

WN(Distance<0.25mi) −3.785∗ −0.025∗

(2.036) (0.015)

Post-sales×N(Distance<0.5mi) 0.159 −0.005
(0.819) (0.007)

N(Distance<0.50mi) 0.387 0.002
(1.025) (0.006)

County×Year-Month FE Yes Yes
Census-tract FE Yes Yes

N 13,593 13,593
Adj. R2 0.636 0.569

This table re-estimates the specification in Table 4 using the number of bulk-sale properties as
the main independent variable instead of the indicator variables based on the nearest bulk-sale
property. WN(Distance < 0.25mi) is the weighted number of bulk-sale properties within the
0.25-mile radius around the focal property, where the weight for a bulk-sale property at a distance
of d from the focal property is given by 0.25−d

0.25 . N(Distance < 0.5mi) is the number of bulk-sale
properties within the 0.5-mile radius around the focal property. Standard errors are reported in
brackets and are clustered by county. *, ** and *** indicate significance better than 10%, 5%, and
1% respectively.
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Table A7: Additional Controls: Robustness Using Number of Nearest Bulk-sale Prop-
erties

Dependent variable: Adj. price per sqft Adj. log(total price)

(1) (2)

Post-sales×WN(Distance<0.25mi) 3.301∗∗ 0.031∗∗

(1.324) (0.011)

WN(Distance<0.25mi) −3.553∗ −0.023
(2.046) (0.014)

Post-sales×N(Distance<0.5mi) 0.073 −0.005
(0.825) (0.007)

N(Distance<0.50mi) 0.655 0.006
(1.036) (0.007)

County×Year-Month FE Yes Yes
Census-tract FE Yes Yes
Local Controls Yes Yes

N 13,578 13,578
Adj. R2 0.636 0.569

This table re-estimates the specification in Table 5 using the number of bulk-sale properties as
the main independent variable instead of the indicator variables based on the nearest bulk-sale
property. WN(Distance < 0.25mi) is the weighted number of bulk-sale properties within the
0.25-mile radius around the focal property, where the weight for a bulk-sale property at a distance
of d from the focal property is given by 0.25−d

0.25 . N(Distance < 0.5mi) is the number of bulk-sale
properties within the 0.5-mile radius around the focal property. Local Controls refer to all the
controls in Table 5 (i.e., the number of regular transactions and foreclosure sale transactions in the
neighborhood). Standard errors are reported in brackets and are clustered by county. *, ** and
*** indicate significance better than 10%, 5%, and 1% respectively.
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Table A8: Change in Neighboring House Prices Around Vacant Bulk-sale Properties

Dependent variable: Adj. price Adj. log(total
per sqft price)

(1) (2)

Post-sales×WN(Distance<0.25mi)×Vacancy −0.247 −0.002
(2.386) (0.013)

Post-sales×WN(Distance<0.25mi) 3.361∗ 0.032∗∗

(1.646) (0.013)

WN(Distance<0.25mi)×Vacancy 4.795∗∗ 0.039∗

(2.326) (0.019)

WN(Distance<0.25mi) −5.353∗∗ −0.038∗∗∗

(2.198) (0.012)

Vacancy −1.933 −0.012
(1.809) (0.009)

Post-sales×Vacancy −0.581 −0.005
(1.002) (0.006)

Post-sales×N(Distance<0.5mi) 0.169 −0.004
(0.832) (0.007)

N(Distance<0.50mi) 0.412 0.003
(1.033) (0.006)

County×Year-Month FE Yes Yes
Census-tract FE Yes Yes

N 13,593 13,593
Adj. R2 0.636 0.569

This table re-estimates the specification in Table 6 using the number of bulk-sale properties as
the main independent variable instead of the indicator variables based on the nearest bulk-sale
property. WN(Distance < 0.25mi) is the weighted number of bulk-sale properties within the
0.25-mile radius around the focal property, where the weight for a bulk-sale property at a distance
of d from the focal property is given by 0.25−d

0.25 . N(Distance < 0.5mi) is the number of bulk-sale
properties within the 0.5-mile radius around the focal property. Standard errors are reported in
brackets and are clustered by county. *, ** and *** indicate significance better than 10%, 5%, and
1% respectively.
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Table A9: Similarity between Focal and Bulk-sale Properties

Similarity: Size Age

Dependent variable: Adj. price Adj. log(total Adj. price Adj. log(total
per sqft price) per sqft price)

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

Post-sales×WN(Distance<0.25mi) 2.239 0.019 6.408∗∗ 0.040∗∗

(1.587) (0.013) (2.771) (0.018)

Post-sales×WN(Distance<0.25mi)×Similarity 1.291∗∗∗ 0.005∗∗∗ 1.465∗∗ 0.006∗∗

(0.163) (0.001) (0.654) (0.002)

WN(Distance<0.25mi)×Similarity −1.800∗∗∗ −0.006∗∗∗ −1.178∗∗ −0.004∗∗∗

(0.077) (0.000) (0.533) (0.001)

WN(Distance<0.25mi) −0.783 −0.007 −4.277∗ −0.023∗

(1.866) (0.015) (2.191) (0.013)

Similarity −2.693∗∗∗ −0.010∗∗∗ −0.009 0.001
(0.565) (0.002) (0.087) (0.001)

Post-sales×Similarity −1.398∗∗∗ −0.005∗∗∗ −0.183∗∗ −0.002∗

(0.145) (0.000) (0.072) (0.001)

Post-sales×N(Distance<0.5mi) 0.286 −0.001 0.322 −0.001
(0.560) (0.004) (0.517) (0.004)

N(Distance<0.50mi) 0.140 −0.002 −0.129 −0.003
(0.444) (0.004) (0.501) (0.005)

County×Year-Month FE Yes Yes Yes Yes
Census-tract FE Yes Yes Yes Yes

N 11,703 11,703 11,753 11,753
Adj. R2 0.636 0.570 0.632 0.570

This table re-estimates the specification in Table 7 using the number of bulk-sale properties as the main independent variable instead of
the indicator variables based on the nearest bulk-sale property. WN(Distance < 0.25mi) is the weighted number of bulk-sale properties
within the 0.25-mile radius around the focal property, where the weight for a bulk-sale property at a distance of d from the focal property
is given by 0.25−d

0.25 . N(Distance < 0.5mi) is the number of bulk-sale properties within the 0.5-mile radius around the focal property.
Standard errors are reported in brackets and are clustered by county. *, ** and *** indicate significance better than 10%, 5%, and 1%
respectively.
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Table A10: Change in Neighboring Foreclosed Prices Around Bulk Transactions

Panel A: Foreclosed Properties

Dependent variable: Adj. price Adj. log(total
per sqft price)

(1) (2)

Post-sales×WN(Distance<0.25mi) 2.812∗ 0.024∗∗∗

(1.552) (0.008)

Post-sales×WN(Distance<0.25mi)×Foreclosed 1.476 0.032
(5.987) (0.034)

WN(Distance<0.25mi)×Foreclosed 1.018 0.020
(3.061) (0.021)

WN(Distance<0.25mi) −4.059∗ −0.031
(2.014) (0.019)

Foreclosed −10.170∗∗∗ −0.124∗∗∗

(1.351) (0.015)

Post-sales×Foreclosed −2.262 −0.012
(1.532) (0.019)

Post-sales×N(Distance<0.5mi) 0.158 −0.004
(0.756) (0.006)

N(Distance<0.50mi) 0.379 0.002
(1.025) (0.005)

County×Year-Month FE Yes Yes
Census-tract FE Yes Yes

N 13,593 13,593
Adj. R2 0.646 0.590
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Panel B: Foreclosure Time

Dependent variable: Adj. price Adj. log(total
per sqft price)

(1) (2)

Post-sales×WN(Distance<0.25mi) 7.789 0.076
(4.854) (0.047)

Post-sales×WN(Distance<0.25mi)×log(Foreclosure time) 4.126 0.034
(4.095) (0.048)

WN(Distance<0.25mi)×log(Foreclosure time) −1.556 −0.010
(1.553) (0.017)

WN(Distance<0.25mi) −0.996 −0.006
(1.083) (0.005)

log(Foreclosure time) 0.064 −0.003
(0.268) (0.003)

Post-sales×log(Foreclosure time) −2.231∗∗ −0.022∗

(0.896) (0.010)

Post-sales×N(Distance<0.5mi) −0.901 −0.013
(1.043) (0.011)

N(Distance<0.50mi) 0.292 0.003
(0.698) (0.004)

County ×Year-Month FE Yes Yes
Census-tract FE Yes Yes

N 2,574 2,574
Adj. R2 0.713 0.613

This table re-estimates the specification in Table 8 using the number of bulk-sale properties as
the main independent variable instead of the indicator variables based on the nearest bulk-sale
property. WN(Distance < 0.25mi) is the weighted number of bulk-sale properties within the
0.25-mile radius around the focal property, where the weight for a bulk-sale property at a distance
of d from the focal property is given by 0.25−d

0.25 . N(Distance < 0.5mi) is the number of bulk-sale
properties within the 0.5-mile radius around the focal property. Standard errors are reported in
brackets and are clustered by county. *, ** and *** indicate significance better than 10%, 5%, and
1% respectively.
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Table A11: Distressed Neighborhoods and Change in Neighboring House Prices
Around Bulk Transactions

Dependent variable: Adj. price Adj. log(total
per sqft price)

(1) (2)

Post-sales×WN(Distance<0.25mi) −1.003 0.021
(2.835) (0.016)

Post-sales×WN(Distance<0.25mi)×Bottom Quintile Neighborhood 11.071∗ 0.087∗∗

(5.950) (0.031)

WN(Distance<0.25mi)×Bottom Quintile Neighborhood −11.672 −0.075∗∗

(7.304) (0.033)

WN(Distance<0.25mi) 1.061 −0.005
(1.812) (0.004)

Post-sales×Bottom Quintile Neighborhood −5.075∗ −0.083∗∗∗

(2.730) (0.016)

Post-sales×N(Distance<0.5mi) −1.105 −0.011
(1.245) (0.011)

N(Distance<0.50mi) −1.737∗∗∗ −0.015∗

(0.548) (0.007)

County×Year-Month FE Yes Yes
Neighborhood FE Yes Yes

N 7,147 7,147
Adj. R2 0.558 0.426

This table re-estimates the specification in Table 9 using the number of bulk-sale properties as
the main independent variable instead of the indicator variables based on the nearest bulk-sale
property. WN(Distance < 0.25mi) is the weighted number of bulk-sale properties within the
0.25-mile radius around the focal property, where the weight for a bulk-sale property at a distance
of d from the focal property is given by 0.25−d

0.25 . N(Distance < 0.5mi) is the number of bulk-sale
properties within the 0.5-mile radius around the focal property. Standard errors are reported in
brackets and are clustered by county. *, ** and *** indicate significance better than 10%, 5%, and
1% respectively.
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Table A12: Change in Neighboring House Prices Around Individual Foreclosed Home
Transactions: Robustness Using Number of Nearest Bulk-sale Properties

Dependent variable: Adj. price per sqft Adj. log(total price)

(1) (2)

Post-sales × WN(Distance<0.25mi) 1.456 0.022
(1.839) (0.016)

WN(Distance<0.25mi) −1.397 −0.030∗∗

(2.102) (0.012)

Post-sales × N(Distance<0.5mi) −1.177 −0.009
(0.715) (0.008)

N(Distance<0.50mi) 0.369 0.008
(0.826) (0.012)

County×Year-Month FE Yes Yes
Census-tract FE Yes Yes

N 16,782 16,782
adj.R-sq 0.603 0.542

This table presents estimates of DiD regressions from a sample of single family house transactions
in a 13-month window around individual foreclosed homes that were bought by individual buyers
in June 2012 in the same counties as those in the bulk transactions. The dependent variables are
price per square foot and log total price adjusted from hedonic regressions. Post-sales is a binary
variable that equals one for transactions after June 2012, zero otherwise. WN(Distance < 0.25mi)
is the weighted number of bulk-sale properties within the 0.25-mile radius around the focal property,
where the weight for a bulk-sale property at a distance of d from the focal property is given by
0.25−d
0.25 . N(Distance < 0.5mi) is the number of bulk-sale properties within the 0.5-mile radius

around the focal property. We include county × year-month fixed effects and census tract fixed
effects in the regressions. We report standard errors clustered by county in brackets. *, ** and ***
indicate significance better than 10%, 5%, and 1% respectively.
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