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Tax Bills Jump in Assessment Years
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Change in each home’s bill from the previous year. Mecklenburg County, NC,
owner-occupied homes.
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Long Cycles Turn Appreciation Into a Jump

Annual assessment: bills track market values in small yearly
steps

But most US homes are assessed on mandated cycles of 3+
years

Between assessments, appreciation goes untaxed

At assessment, the accumulated appreciation enters the bill
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The Jump Reaches Owners as a Payment Shock

® Most homeowners have a mortgage and see the bill increase
in their monthly payment

* Opver a full cycle, long-cycle owners pay less tax
® An owner who could save or borrow would absorb the jump

® An owner who cannot may experience default

* Rates roll back to hold revenue, so the jump falls on homes
that appreciated faster than the county
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Cheap Homes Are Least Able to Absorb It

* Low-income households hold less liquid savings and have
less access to credit (Jappelli, 1990)

® They may also see the jump coming less clearly

¢ Escrow already obscures the property tax (Cabral and Hoxby,
2012)

® Misperception of tax liabilities is greatest among low-income
households (Gindelsky et al., 2023)
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Research Questions

1. Does an assessment raise foreclosure filings, and the
completed foreclosures and distressed exits that follow?

2. Is the rise largest among the cheapest homes?

3. Is it larger where the bill rises more?
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Methods Overview

Approach: compare long-cycle counties with counties that assess
every year

* 5 largest NC counties, cycles of 4-8 years
* 8 countywide assessments, 2011-2019

* Comparison: 90-109 annually assessing counties per event

Outcomes per 100 owner-occupied homes a quarter
® Foreclosure filings, completed foreclosures, distressed exits

Synthetic difference in differences, one fit per event

* Four events re-estimated against Florida to scale by the tax
bill
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Results Preview

1. An assessment raises foreclosure filings by 31%

® 0.52 more filings per 100 homes over two years, ~610 in the
median county

2. Additional filings decline with home value
® (.70 per 100 in the cheapest quartile, 0.37 in the most expensive

3. Completed foreclosures +20% and distressed exits +18%,
imprecise

4. A 10% larger bill increase roughly doubles filings in the
cheapest quartile and leaves the most expensive unchanged
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Rep. Martin votes to eliminate state property taxes

for Michigan families
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This Paper’s Contribution

1. Assessment cycle length and vertical inequity (Berry and Wang,
2024; Kim and Hou, 2025)

® Long intervals let assessed values drift from market values

® My paper: follows the correction to mortgage distress

2. Payment size and mortgage default (Anderson and Dokko, 2016;
Fuster and Willen, 2017; Ganong and Noel, 2020)

® Payment changes from rate resets, due dates, program rules

® My paper: a payment change dated by statute, sized
differently across the value distribution

3. New data: parcel tax bills from NC and FL rolls linked to
deeds and foreclosure filings
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How Assessments Reach Tax Bills



How Property Tax Bills Are Set

Bill, = 0,7, X ( rx AV, — E )
. —— ~—
rates assessed value exemptions

* 74: each overlapping government’s rate, set every year
(Amornsiripanitch, 2024)

® AV;: assessor’s mass-appraisal estimate of market value

r: statutory assessment ratio, 100% in some states, a fraction
in others (McMillen and Singh, 2020)

AV, changes only when the assessor updates it
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What Follows a Foreclosure Filing

Mortgage path
Cure or modify

Refinance

. Sale with equit
Payment Missed L Foreclosure quity

rises payments filing

Short sale

A

Deed in lieu
Lender pays the tax,

adds it to the loan
Foreclosure sale

Tax path

Unpaid tax |»

Lien and Tax
penalties foreclosure

’—» Tax deed

[ Keepsthe home [ Sellsandleaves [ Loses the home
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How Filings End

First recorded document within eight quarters of a filing, NC, 2011-2018

100
75

% of filings

100
75

% of filings

Cheapest quartile: 38% completed foreclosure, 10% sale with equity, 9%

Q1 (cheapest)
Nothing recorded
after 8 quarters: 40%

]

Q3
Nothing recorded
after 8 quarters: 41%

4 8
Quarters after filing

BN Completed foreclosure
B Deed in lieu or tax deed
Underwater sale

refinance, 40% nothing on record.
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Q2
Nothing recorded
after 8 quarters: 41%

]
Q4 (most exp.)

Nothing recorded
after 8 quarters: 40%

0 4 8
Quarters after filing

HE Sale with equity
I Refinance
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Setting: North Carolina



Assessment in North Carolina

* Mandates countywide reassessments at least every 8 years
® Commissioners may adopt a shorter cycle by resolution

* Between assessments, values change only with construction,
demolition or appeal

* No cap on assessment growth*, no general homestead
exemption

* Nearly all of an assessment reaches the typical owner’s bill in
the year it takes effect
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The Assessment Year

North Carolina, from the new value to the higher payment

By July 1
Revenue- Jan 5
Jan 1 neutr‘al rate Last day to
Values set at published, pay without
market value rate adopted interest

Jan T Apr Jul T Oct Jan, next yearT

Early in Sept 1 Next escrow
the year Bills due analysis
Notices Higher
mailed; monthly
appeals open payment

Appeals: county board of equalization and review, then the state Property Tax

Commission.
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Staggered Assessments in the Five Counties

Countywide assessment years, NC Department of Revenue

8 yr 8yr
Mecklenburg O o o O
8yr
Wake O o ®) O
8yr
Durham O o O
8yr 5yr
Guilford 0] o o @)
4yr 4yr
Forsyth O @) o o O

2004 2008 2012 2016 2020 2024

@® Assessment studied (cycle it closed) O Other assessment
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Assessment in the Comparison Counties

® Assess every year: values follow the market in annual steps

Bills carry no deferred correction

Several states cap a homestead’s annual rise
¢ Florida: 3% or CPI; Michigan: 5% or inflation; Arizona: 5%

The estimate: one correction in one year vs. the same change
in small steps
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Conceptual Framework



Why Would an Assessment Cause Foreclosure?

An owner falls behind when

A
m 4+ TiAy > Yt + St

mortgage  tax bill income + savings

Escrow passes the bill into the monthly payment

Annual assessment: bill rises in small steps

Long cycle: years of growth arrive in one bill

Refinancing or selling closes the gap only with equity
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Two Homes Under Two Schedules

Value ($ thousa_nds) Annual tax bill ($) ‘

—— Market value Fast home

— B8-year cycle

475] == Assessed, 8-year cycie 3400 =77 Annual assessment 5$3,346
450 —
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3000

375 = Slow home

/ Slow home ~==1___ pays early
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325 T
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Who Gets the Bill Change?

AlnB; = (AlnAi — AlnA) + (AlnA+A1nT)

relative to the county common to all homes

Common to all homes

Relative assessment change

Assessed value Rate Bill Q1 Q2 Q3 Q4
Mecklenburg 2011 +5.3 -32 422 —-66 -—-7.7 +43 498
Guilford 2012 —1.1 +0.1 —1.1 -54 -0.8 +22 441
Guilford 2017 +3.5 —-1.8 +18 -38 +0.8 +1.1 +42.0
Mecklenburg 2019 +39.2 —-24.1 +15.2 +106 +21 -3.6 -89

Log points, owner-occupied homes. Comparing quartiles within a county

differences out the common part, and with it the county’s revenue decision.
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Hypotheses

1. An assessment raises foreclosure filings, and the completed
foreclosures and distressed exits that follow

2. The rise is largest for the cheapest homes

3. The rise is larger where the bill rises more
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Empirical Approach



Why Not Plain Difference in Differences?

® Pooled two-way fixed effects under staggered timing uses
already-assessed counties as controls (Goodman-Bacon, 2021)

* Event by event DID needs the treated county parallel to the
average annually assessing county

* Itis not: treated filings were already rising before the
assessment

° DID pre-period gap is 0.06-0.09 points below the
last pre-quarter; SDID within 0.025
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Synthetic Difference in Differences

¢ Difference in differences: fixed effects absorb the level; the
trend has to be parallel already

* Synthetic control: reweights donors to reproduce the treated
path in the pre-window

¢ SDID combines them (Arkhangelsky et al., 2021)

® Donor weights make the pre-period trend parallel
® County fixed effects absorb level differences

* Time weights favor pre-period quarters that predict the
donors’ post-period paths
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Estimating Equation

One fit per assessment e and outcome

(Tey f, & /B = arg mlnz Z it — = o — By — th) Wy 5\t

T,y 0 8

Y quarterly rate per 100 owner-occupied homes, county ¢

o, B county and quarter effects

@i, Ag: county and time weights, fitted per event and outcome

Wi treated x post; eight quarters either side

Headline estimate

T = % >, Te; the same estimator on each value quartile’s series
gives 7,
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Unit and Time Weights



Unit Weights

2
& & : 2 2
(wo,w) = arg min Z (wo + ijY}-t — YOt) + CTprel|w|3
wo, weN teT— 7
® (&: one weight per comparison county, event and outcome

® wp: intercept, so the weights match movement and leave the level to
the county effect

* (): weights non-negative and sum to 1
¢ (: ridge penalty, spreads weight across many counties

¢ Largest weight in the median fit: 4-5%
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Time Weights

~ A 2
(o A) =argmin > (do+ D MYy — b Y+ Yie)
Ao, AEA et P

* \: one weight per pre-period quarter

¢ Fitted on the comparison counties alone, so the assessment
cannot pick the baseline quarters

* A: weights non-negative and sum to 1

® 53-80% of the weight falls on the last pre-period quarter
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Assumptions and Inference



Assumptions

Identifying assumption: weighted comparison counties share the
treated county’s exposure to common shocks (rates, prices,
unemployment)

Testable: such a comparison tracks the treated county before the
assessment

Design choices support it:
* Comparison counties assess every year, so are never treated

® One assessment per window
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Inference

® Placebo counties: rerun each event with each comparison
county treated as if assessed

* Placebo average: draw one placebo effect per event and
average (Cavallo et al., 2013)

* Standard error: s.d. of 200,000 placebo averages; normal
critical values

® Quartile gap: one comparison county plays the treated
county in both Q1 and Q4, keeping their correlation

¢ Clustering would rest on five counties or eight events
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Data Sources



Data

e Zillow Transaction and Assessment (ZTRAX): deeds,
mortgages, foreclosure notices, owner-occupancy

* NC Department of Revenue: assessment years, tax rates

* Mecklenburg and Guilford rolls: every parcel’s assessed
value, every year

* Florida Department of Revenue rolls: every parcel,
2002-2023, matched in 64 of 67 counties

® Value quartiles: block-group median of past sales, cut within
county before each window
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The Eight Assessments

Treated county

Comparison counties

County Year Cycle Homes Filing Fore. Exit Filing Fore. Exit Counties
Mecklenburg 2011 8 263,179 0.408 0260 0.342 0515 0226 0.373 90
Guilford 2012 8 117,713 0.182 0.151 0.207 0440 0222 0.369 97
Forsyth 2013 4 86,211 0.388 0.113 0.174 0434 0.188 0.344 97
Durham 2016 8 67,661 0.196 0.082 0.152 0.190 0.141 0.242 98
Wake 2016 8 280,848 0.117 0.046 0.103 0.190 0.141 0.242 98
Forsyth 2017 4 86,330 0.154 0.080 0.154 0.141 0.094 0.180 100
Guilford 2017 B 117,836  0.149 0.065 0.124 0.141 0.094 0.180 100
Mecklenburg 2019 8 264,074 0.106 0.041 0.091 0.097 0.043 0.113 109
Mean 6.6 160482 0213 0.105 0.168 0269 0.144 0.255 99

Cycle: years since the previous assessment. Rates: pre-period quarterly rates per
100 owner-occupied homes. Comparison columns: equal-weighted means over
eligible comparison counties.
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Outcomes

Quarterly rate per 100 owner-occupied homes, seasonally
adjusted

* Foreclosure filing: notice of default, notice of sale or lis
pendens

* Completed foreclosure: title passes at a foreclosure sale

* Distressed exit: completed foreclosure, deed in lieu, tax deed,
or sale below the estimated payoff
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Comparison Counties

Counties remaining after each screen

Counties remaining

Median across events Fewest Most

Counties screened 367 302 382
Annual assessment only 282 253 290
Coverage stable across the window 222 215 248
Enough distinct areas to sort on 145 143 160
No thin or empty quartile-quarters 98 90 109

Eligible donors 98 90 109

Nine annually assessing states, 745 counties extracted. A county failing more
than one screen is charged to the first.
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Where the Counterfactual Comes From

Foreclosure filing weight by county, summed over the eight assessments

I Treated counties
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The Effect of an Assessment



Treated Counties and Their Synthetic Comparisons

Average over the eight assessments, time weights beneath

Foreclosure filing Completed foreclosure 0.200 Distressed exit
$0.25 ’
g
5 _ 0.175
3 =7
©0.20 ¢ 0.150
©
14} \ 0.125 O N
£0.15 “. 006 Ty 5
2 N \__.-- 0.100 \ommmm
=4 0.04
S 0.10 0.075
.
o) 0.02
2 .05 0.050
-8 -6-4-20 2 4 6 -8 -6-4-20 2 4 6 -8 -6-4-20 2 4 6
Quarters from assessment Quarters from assessment Quarters from assessment
—— Treated counties ---- Synthetic comparison

Synthetic comparison shifted by its time-weighted pre-period gap. Rates per 100
owner-occupied homes a quarter.
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Main Result: All Homes

Average over eight assessments, points per 100 homes a quarter

Foreclosure filing Completed foreclosure Distressed exit

0.065** 0.021 0.030

(0.028) (0.018) (0.019)
Pre-period base 0.213 0.105 0.168
Parcels (median) 10,464,499 10,397,814 10,464,499

Notes. Each assessment and outcome is estimated separately by synthetic difference in
differences, with its own comparison-county and time weights. Each column averages the
eight assessments’ estimates with equal weight. Outcomes are quarterly rates per 100
owner-occupied homes, eight quarters before and after. Standard errors are the standard
deviation of averages from comparison counties treated as if assessed, with normal critical
values; *p < 0.10, **p < 0.05, ***p < 0.01. Each event uses 89-109 comparison counties.
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The Effect of Each Assessment

Foreclosure filing Completed foreclosure Distressed exit
Mecklenburg 2011 —_— ——
Guilford 2012 —_——
Forsyth 2013 —_——————— —_——————— —_———————————
Durham 2016 —e— —_——— —_——
Wake 2016 ——i —_— —_————
Forsyth 2017 —e— —_———— —_———
Guilford 2017 —— ———o ——
Mecklenburg 2019 — —_—— ————
Average —— —— ——
0.0 0.2 0.4 -0.1 0.0 0.1 0.2 -0.1 0.0 0.1 0.2
Points per 100 homes a quarter Points per 100 homes a quarter Points per 100 homes a quarter

Filings largest in 2011-2013 (0.11-0.23), as the foreclosure crisis wound down.
Bars: 95% placebo intervals per event. Diamond: equal-weight average.
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Effects by Home Value Quartile

Q1 (cheapest) Q2 Q3 Q4 (most expensive)
A. Foreclosure filing
0.088** 0.075*  0.063** 0.046*
(0.039) (0.033) (0.030) (0.025)
Pre-period base 0.306 0.262 0.174 0.109
B. Completed foreclosure
0.020 0.016 0.027 0.019
(0.025) (0.023) (0.019) (0.016)
Pre-period base 0.159 0.126 0.083 0.051
C. Distressed exit
0.029 0.030  0.052** 0.028
(0.028) (0.026) (0.023) (0.020)
Pre-period base 0.229 0.197  0.143 0.105

Notes. Each cell averages, with equal weight, eight SDID estimates, one per assessment,
each with its own comparison-county and time weights. Outcomes are quarterly rates per
100 owner-occupied homes in the quartile, eight quarters before and after. Standard errors
in parentheses come from unit placebo draws; *p < 0.10, **p < 0.05, ***p < 0.01.
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Does the Effect Grow With Cycle Length?

05 Foreclosure filing Completed foreclosure Distressed exit
- 0.20
slope +0.014 per year slope -0.006 per year 0.25] sidpe -0.009 per year
0.4 .1

= 0.15 0.20
[
5 03 0.10 0.15
3
=l
2 02 0.05 0.10
£ 0.05
c .
S 0.
g 01
e [ 0.00
]
1) —-0.05
5 00 JT T 1 ‘T -0.05

-0.10

-0.1 -0.10
-0.15 —-0.15
8 4 5 6 7 8
Years since previous assessment Years since previous assessment Years since previous assessment
& Mecklenburg 2011 @ Forsyth 2013 & Wake 2016 & Guilford 2017
@ Guilford 2012 © Durham 2016 © Forsyth 2017 O Mecklenburg 2019

Filings: 0.088 after 8-year cycles, 0.028 after 4-5. Slope 0.014 per year (s.e. 0.015).
Without Mecklenburg 2011 and Guilford 2012: 0.024 vs 0.028. Descriptive.
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Scaling the Effect by the Tax Bill



Scaling by the Bill

* Four events where rolls record every bill: Mecklenburg 2011,
2019; Guilford 2012, 2017

* Re-estimated against Florida counties, whose rolls record bills
too

¢ Bill change: the same SDID comparison applied to the mean
log bill

* Ratio of averages:
1 A
B _ 4 Ze Teq
a7 1
1 Ze Abeq

Reported per 10% bill increase
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Effects per 10% Bill Increase

All homes Q1 Q2 Q3 Q4
Foreclosure filings
Per 10% bill —+0.019 +0.331"**  4+0.059 +0.008 —0.020
(0.036) (0.103)  (0.057) (0.036) (0.028)
Bill change vs. Florida (%) 5.6 21 44 6.6 75
Completed foreclosures
Per 10% bill +0.015 +0.018  +0.003 +0.013 +0.021
(0.031) (0.053)  (0.049) (0.030) (0.020)
Bill change vs. Florida (%) 7.0 5.9 5.7 7.6 8.1
Distressed exits
Per 10% bill +0.027 +0.036  +0.031 40.049 +0.034
(0.041) (0.068)  (0.064) (0.045) (0.030)
Bill change vs. Florida (%) 6.7 5.5 55 6.9 7.9

Notes. Each entry is the average SDID estimate over Mecklenburg 2011 and 2019 and
Guilford 2012 and 2017, divided by the average bill change, in points of the quarterly rate
per 100 owner-occupied homes per 10 percent bill increase. The bill change is the
post-minus-pre change in the mean log bill, North Carolina less Florida, times 100. Filings
fill Guilford’s record before 2012. Standard errors are the spread of placebo averages.

*p < 0.10,* p < 0.05, ** p < 0.01.
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Next Steps: Tracking Displaced
Households



Address Histories: Where Households Go Next

* Data Axle: up to ten addresses per adult, with move dates,
2007-2020

® Matched to parcels on address keys: 94% of parcels across 89
counties

® Each resident inherits the value quartile of the parcel they
lived in

® Outcomes: left the county, left the state, moved to a
majority-renter area, value of next neighborhood
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Conclusion

® An assessment raises foreclosure filings by 31%, 0.52 per 100
homes over two years

* Additional filings decline with home value: 0.70 per 100 in
the cheapest quartile, 0.37 in the most expensive

* Completed foreclosures and distressed exits rise 20% and
18%, imprecisely

® Where bills are measured, cheap homes’ filings rise with the
bill; expensive homes’ do not

® Shorter cycles, phased increases or longer escrow repayment
would spread the same tax over smaller steps
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Thank you!

email: roxanag@email.sc.edu

website: roxana-gonzalez.github.io
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Backup: Fit Diagnostics

Average over eight events, all homes

Foreclosure filing Completed foreclosure Distressed exit

Pre-period fit
Pre-period base 0.213 0.105 0.168
Pre-period RMSE 0.018 0.008 0.012
Pre-period RMSE, % of base 8% 7% 7%
Comparison-county weights
Largest county weight 0.050 0.036 0.042
Effective number of counties 42 55 49
Estimator
Synthetic DID 0.065 0.021 0.030
Difference in differences 0.096 0.023 0.039
Synthetic control 0.032 -0.005 0.006
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Backup: Length of the Post-Period

Pre-period held at eight quarters

Twelve quarters drop Mecklenburg 2019, whose post-period runs into the 2020

moratoria.

Roxana Gonzalez

4 quarters 8 quarters

A. Foreclosure filing

Pre-period base

B. Completed foreclosure

Pre-period base

C. Distressed exit

Pre-period base

Events

0.048* 0.065**
(0.025) (0.028)
0213 0213
0.013 0.021
(0.016) (0.018)
0.105 0.105
0.013 0.030
(0.018) (0.019)
0.168 0.168
8 8
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Backup: Cheapest Minus Most Expensive Quartile

Foreclosure filing Completed foreclosure Distressed exit

Q1 (cheapest) 0.088 0.020 0.029
Q4 (most expensive) 0.046 0.019 0.028
Q1 — Q4 0.042 0.001 0.001
(0.030) (0.020) (0.027)
Events with Q1 > Q4 7 of 8 40f 8 40f 8

Standard errors from placebo gaps in which one comparison county per event
plays the treated county in both quartiles.
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Backup: Cycle Length, Other Specifications

All homes over 12 quarters, cheapest quartile, most expensive quartile

020 e .00
015
010
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Backup: Tax Bills Between Assessments
Mecklenburg, 2007-2015

Mean year-over-year bill change (%) by value quartile. The rule marks the 2011

assessment.

Roxana Gonzalez

Millage Change in tax bill (%)
(per$100) Q1 Q2 Q3 Q4
2007 1.237 176 262 237 2.06
2008 1.235 019 023 052 035
2009 1.245 019 326 225 1.39
2010 1.243 012 008 018 028
2011 1.203 -0.87 243 8.07 14.03
2012 1.178 230 -225 -221 -2.19
2013 1.205 195 203 203 1.53
2014 1.225 -011 146 148 1.81
2015 1.225 087 077 076 0.80
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Backup: County Tax Rates

Assessment years highlighted. County rate only, per $100 of assessed value.
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Mecklenburg Wake

Durham Guilford Forsyth

2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

0.8387
0.8387
0.8166
0.7922
0.8157
0.8157
0.8157
0.8157
0.8157
0.8232
0.6169
0.6169

0.5340
0.5340
0.5340
0.5340
0.5340
0.5780
0.6145
0.6005
0.6150
0.6544
0.7207
0.6000

0.7081
0.7459
0.7459
0.7444
0.7744
0.7931
0.7931
0.7404
0.7679
0.7779
0.7122
0.7122

0.7374
0.7374
0.7824
0.7804
0.7700
0.7700
0.7600
0.7550
0.7305
0.7305
0.7305
0.7305

0.6740
0.6740
0.6740
0.6740
0.7168
0.7168
0.7310
0.7310
0.7235
0.7235
0.7535
0.7435
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