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Appraised:

The Persistent Evaluation of White Neighborhoods

as More Valuable Than Communities of Color
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Housing Appraisal Industry 1 was a stronger determinant of appraised values in 2015 than it was in
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Abstract

The history of the U.S. housing market is bound up in systemic, explicit racism. However, little research
has investigated whether racial inequality also persists in the contemporary appraisal industry and, if
present, how it happens. The present article addresses this gap by centering the appraisal industry as a
key housing market player in the reproduction of racial inequality. Using a census of all single-family tax-
appraised homes in Harris County (Houston), Texas, the authors examine the influence of neighborhood
racial composition on home values independent of home characteristics and quality; neighborhood housing
stock, socioeconomic status, and amenities; and consumer housing demand. Noting that substantial
neighborhood racial inequality in home values persists even when these variables are accounted for, the
authors then use ethnographic and interview data to investigate the appraisal processes that enable this
inequality to continue. The findings suggest that variation in appraisal methods coupled with appraisers’
racialized perceptions of neighborhoods perpetuates neighborhood racial disparities in home value. The
authors conclude with suggestions for future research and policy interventions aimed at standardizing the
appraisal process.
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One Story Single Family Homes

square feet

under 100

100-200

200-300

300-400

400-500

500-600

600-700

700-800

800-900

900-1000

1-bed

$1500
$2000
$2500
$3000
$3500
$4000
$4500
$5000
$5500

$6000

2-bed
$1600
$2100
$2600
$3100
$3600
$4100
$4600
$5100
$5600

$6100

3-bed
$1700
$2200
$2700
$3200
$3700
$4200
$4700
$5200
$5700

$6200

4-bed

$1800
$2300
$2800
$3300
$3800
$4300
$4800
$5300
$5800

$6300

5-bed

$1900
$2400
$2900
$3400
$3900
$4400
$4900
$5400
$5900

$6400

o—bed
S2000

$2500

$3000

$3500 %

$4000
$4500
$5000
$5500
$6000

$6500
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RANSFERRED TO PRESENT OWNER

Detect keypoints, compute
descriptors using ORB

Match descriptors with
BFMatcher and Hamming
distance, retaining top 5% of
5,000 matches
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Compute Homography
Matrix from matches
with RANSAC algorithm

Transform image using
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Now we know exact pixel
locations for all cells
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How we evaluate performance
Segmentation

3 Step Alighment

* Homography matrix match count (>15 matches, max
reprojection error <6px) 9 9 7 O/

+ Increase ORB match pairs (5,000 > 7,000 > 10,000) o 0
across 3 attempts On 836 property cards

* Manual inspection



How we evaluate performance
OCR Model Results

R? (Coefficient of Determination) O 76

How well predicted values approximate actual values.

MAPE (Mean Absolute Percentage Error)
Average absolute percentage difference between 3 . 2 5 %
predicted and true values.

RMSPE (Root Mean Absolute Percentage Error) 36 59%

Similar to MAPE but penalizes larger errors more.

MPE (Megn Percentage Error.) . O 360/
Indicates bias (over- or under-prediction tendency). - 0



How we evaluate performance
OCR Model Results

Confidence-Based Accuracy

Within 5% of True Value 96.52%

Within 10% of True Value 96.98%

Within 20% of True Value 97.38%



Why oft-the-shelf solutions failed
Existing Programs
Poor table cell

* TesseractOCR * LayoutParser detection (<20%
* LayoutLMv3 * ChatGPT accuracy)

e Microsoft Azure AI Document Intelligence

accuracy cost

Very expensive: $1600 for 56,000
cards (just one county)

Poor table cell detection

(<67 %accuracy)



Why oft-the-shelf solutions failed
User-friendly GPT4o0

Accuracy
Great for Single-cell OCR > Matches TrOCR performance
Unreliable for Whole-card OCR > Needs heavy prompt engineering

Latency 1 time investment of
10-20 sec per image 1 county (56k cards): $600 hiring for model

100 counties: $60k development:
Cost it

Effective for very small datasets
Scales poorly 900
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One Storv Sinagle Familv Homes
sgquare feet 1-bed 2-bed 3-bed 4-bed 5-bed 6-bed

under 100 $1800  $1900
100-200 $2300 $2400
200-300 $2800 $2900
300-400 $3300 $3400

400-500 $3800  $3900

500-600 $4300  $4400

600-700 $4800  $4900
700-800 $5300  $5400
800-900 $5800 $5900

900-1000 $6300  $6400




bo + b X + b, X

VALUATIONS

BUILDINGS

1,460




y = f(bo + b1X + by X)

VALUATIONS

BUILDINGS

1,460




VALUATIONS VALUATIONS VALUATIONS VALUATIONS

BUILDINGS BUILDINGS BUILDINGS BUILDINGS

1,460




Predictions

14000

12000 -

10000 -

8000 -

6000 -

4000 A

2000 -

1000 2000 3000 4000 5000 6000

True Values

7000

R2:
0.62

\Y FAN &4 D
17.5%

OCR MAPE:
14.72%




== No Augmentation == Top 99% Top75% == Top 50%

18.0

17.5 \
17.0 \‘

16.5

16.0
10000 20000 30000 40000

Training Set Size (n)

Figure 9: MAPE and OCR Confidence Threshold vs n



Proportion of Black Residents

Proportion of Owner-Occupied Homes

1000¢S  Proportion of Single-Family Homes

75C

10000
500
7500
5000
2500

0




Building redicting

Dataset Values




B Percentage Cost (lower is hetter)

Percentage Cost

100

75

50

25

Manual Process (Baseling)

B Mean Absolute Percentage Error (lower is better)

OCR

20

Mean Absolute Percentage Error



For More:
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