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Figure 2.1. Creating Differentially Private Data for the 2020 Census Redistricting Flles
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Figure 2.2. Standard Hlerarchy of Select Geographic Areas
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Figure 2.3. Hlerarchy for DiIsclosure Avoldance System Processing
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“Optimized spine”
Privacx-Loss Budget: People

Geographic level e Rho allocation
United States ............... o 104/4,099
State.......... ... .. .. ... . 1,440/4,099
County........ ... ... ...... . 447 /4,099
Tract. . ... ... . L " 687/4,099
Optimized block group'. . .... : 1,256/4,099
Block ...................... g 165/4,099

'lllllllll_l!llllllllllr. . .
"The Optimized Block Groups used within the TopDown

Algorithm differ from tabulation block-aranne Thoco diffarancac
implrgve accuracy for "ofjff-spine" geog INn most states, the District of Columbia, and Puerto
civil divisions. The use of optimize ) . ‘e . .
and post-processing within the TopDc R|CO, these blOCk aggregatlons (Ca”ed Opt|m|zed
how the resulting data will be tabulate 3y . .
be tabulated using the official tabulati PIOCK groups”™ in the technical documentation) were
the Census Bureau’s Geography Divisi radefined to more closely approximate places (such as
Handbook p. 34 ..
PrebooEp cities). In 12 states, blocks were aggregated to more
closely approximate minor civil divisions (cities, bor-

oughs, and towns/townships).

Handbook p. 16



Global Privacy-Loss Budget: People

Privacy-Loss Budget: People

2.56
17.14
10

Source: U.S. Census Bureau.

Per Query Privacy-Loss Budget: People

Geographic level Rho allocation
United States ..............| 104/4,099
State. . ... . ...l 1,440/4,099
COUNEY ..o v e e 447/4,099
Tract. . ... 687/4,099
Optimized block group’. .. ... 1,256/4,099
Block . ... . .. 165/4,099

1 The Optimized Block Groups used within the TopDown
Algorithm differ from tabulation block groups. These differences
improve accuracy for “off-spine” geographies like places and minor
civil divisions. The use of optimized block groups for measurement
and post-processing within the TopDown Algorithm does not impact
how the resulting data will be tabulated. All census data products will
be tabulated using the official tabulation block groups as defined by
the Census Bureau's Geography Division.

Source: U.5. Census Bureau.

Geographic level and rho allocation

Query Optimized
United block
States State County Tract group?! Block
TOTAL (cell)® ...t N| 3,773/4,097| 3,126/4,097| 1,567,/4,102| 1,705/4,099 5/4,097
CENRACE (63 cells) ... ... ... ......... 52/4,097 6/4,097 10/4,097 4/2,051 /4,099 9/4,097
HISPANIC (2cells). . ... oiin.. 26/4,097 6/4,097 10/4,097 5/4,102 3/4,099 5/4,097
VOTINGAGE (2 cells) .. ................ 26/4,097 6/4,097 10/4,097 5/4,102 3/4,099 5/4,097
HHINSTLEVELS (3 cells) ............... 26/4,097 6/4,097 10/4,097 5/4,102 3/4,099 5/4,097
HHGQ (Beells). ... .. .. ... ... ... 26/4,097 6/4,097 10/4,097 5/4,102 3/4,099 5/4,097
HISPANIC*CENRACE (126 cells). . ....... 130/4,097 12/4,097 28/4,097| 1,933/4,102| 1,055/4,099 21/4,097
VOTINGAGE*CENRACE (126 cells) ...... 130/4,097 12/4,097 28/4,097 10/2,051 9/4,099 21/4,097
VOTINGAGE*HISPANIC (4 cells) ........ 26/4,097 6/4,097 10/4,097 5/4,102 3/4,099 5/4,097
VOTINGAGE*HISPANIC*CENRACE
(252 cells) .. ..o 26/241 2/241 101/4,097 67/4,102 24/4,099 71/4,097
HHGQ*VOTINGAGE*HISPANIC*CENRACE
(2016cells). . ... 189/241 230/4,097 754/4,097 241/2,051| 1,288/4,099| 3,945/4,097

N Mot applicable.

1 The Optimized Block Groups used within the TopDown Algorithm differ from tabulation block groups. These differences improve accuracy
for “off-spine” geographies like places and minor civil divisions. The use of optimized block groups for measurement and post processing
within the TopDown Algorithm does not impact how the resulting data will be tabulated. All census data products will be tabulated using the
official tabulation block groups as defined by the Census Bureau's Geography Division.

2 The TOTAL query (total population) is held invariant at the state level. This note pertains to the interpretation of the entry in the State
column of this row only. This rho allocation assigned to TOTAL at the state level is the amount assigned to the state-level queries for the total
population of all American Indian and Alaska Native (AIAN) tribal areas within the state and for the total population of the remainder of the
state, for the 36 states that include AIAN tribal areas.

Source: U.S. Census Bureau.

Handbook p. 34



PLB allocation: Person queries

Total Population

Race

Hispanic

Voting Age
HHInstLevels
Household/GQ
Hispanic X Race
Voting Age X Race
Voting Age X Hispanic
Voting Age X Hispanic X Race
Detailed

Total

UsS State County Tract OBG  Block All

32.352 8.321 6.403 12.746 QRGN 59.826

7.898 7.887 16.063

1.990 1.972 2.007 1.969 9.628 3.876 21.443

2.537 35.131 10.905 16.760 30.642 4.025 100.000

JASON Jan 22
p.34



PLB allocation: Housing occupancy

Global Privacy-Loss Budget: Units

Privacy-Loss Budget: Units

Globalrho . .................
Global epsilon. . .............
Delta.......................

0.07
2.47
10-10

Geographic level

Rho allocation

Source: U.S. Census Bureau.

Puerto Rico allocation...

Privacy-Loss Budget: Units

Geographic level

Rho allocation

PuertoRico.............. ...
Municipio. ..................
Tract.......................
Optimized block group1 ......
Block .

5,047/876,580
18,746/219,145
94,451/262,974
281,911/657,435
99/820

Handbook p. 37

Block . ... ... ... ... ... .

1/205
1/205

7/82
364/1,025
1,759/4,100
99/820

Handbook p. 35

Geographic level Rho allocation

us

State

County

Tract
Optimized BG
Block

0.49
0.49
8.54
35.51
42.90
12.07



Expectations

1.

Race

Hispanic

Smaller counts have larger Voting Aue
relative errors HHInsiLevels
Household/GQ

= Small areas (blocks) Hispanic X Race

Voting Age X Race

= Small population groups

Voting Age X Hispanic

Voting Age X Hispanic X Race

“On-spine” levels have

Us State County Tract OBG Block All
.........

32.352 8.321 6.403 12.746 oXWIL] 59.8265

7.808 7.887 16.063
27 [o2s2 [0z [oare oo oo [

Detailed | 1.990 1.972 /2007 1969 9628 3.876 21.443

Sma”er errors Total 2.537535.131 10.905 16.760 30.642 §4.025 100.000
) y ) ) ,; ---------- é‘é“ia}“““““jAsoNJan 122

= States, counties, tracts, “optimized block groups 470 0. 34

Total populations have smaller errors than other counts

= Except for blocks and “off-spine” levels

= These expectations mix in complex ways!



Count range

Total Population by Summary Level, 2010
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Total Population by Summary Level, 2010
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NHGIS

HOME | SELECT DATA | MY DATA | SUPPORT
! Vintage 2021-06-08: Data Files

Nationwide Files

State Place 111th Congressional
District
IPUMS NHGIS PRIVACY-PROTECTED 2010 CENSUS DEMONSTRAT| County Alaska Native Regiona State Legislative District
ABOUT Corporation (Upper Chamber)
REGISTER [4 The IPUMS NHGIS Privacy-Protected Demonstration Data link togeth
DONATETO NHGIS 4 Census summary tables: County Subdivision American Indian/Alaska State Legislative District
Native/Hawaiian Home Land (Lower Chamber)

DATA . ;
ARG 1. Original tables from the 2010 Census Summary Files R o -

I N I ) Census Tract Core-Based Statistical Area School District (Unified)
DOWNLOAD OR REVISE MY DATA aw tables basad on experimental runs of the Census Bureau's] —————— —
A System (DAS) applied to the original 2010 Census responses (CBSA)
SUPPLEMENTAL DATA The 2020 DAS represents a major change in the Census Bureau's apj ~ Block Group Urban Area American Indian Area/Alaska
GEOGRAPHIC CROSSWALKS privacy. The Privacy-Protected Demonstration Data facilitate assess Native Area/Hawaiian Home
ENVIRONMENTAL SUMMARIES framework, enabling a broad range of users to investigate and provi Land (by State--County--

quality of data produced by different DAS versions, including both pr Census Tract)
SLTEER S LTEE the final production system. -
DOCUMENTATION County (by State-- County Suodmsm?n (by State--
DATA AVAILABILITY » Purpose American Indian American Indian Area/Alaska
OVERVIEW OF DATASETS « Feedback and Questions Area/Alaska Native Native Area/Hawaiian Home
TABULAR DATA SOURCES » Technical Details Area/Hawaiian Home Land--County)
TIME SERIES TABLES « Versions Land)
GIS FILES . —
REVISION HISTORY ¢ M Census Blocks by State
o Vintage 2020-05-27

SUPPORT Alaska Louisiana Ohio
FAQ = Coverage — — —
USER GUIDE = Parameters Alahama Massachusetts Oklahoma
USER FORUM [4 » Data Files
RESEARCH o Vintage 2020-09-17
CITING IPUMS NHGIS -
IPUMS BIBLIOGRAPHY » Coverage




Count range

Total Population: Errors > 2%
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Count range

Total Population: Errors > 25%
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Count range

=1.6m-

=500k -

=160k -

Persons under 18 Years: Errors > 25%
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Count range
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Count range

Native Hawaiian and Other Pacific Islander Alone, Not Hispanic: Errors > 25%
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Vacant Housing Units: Errors > 25%
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Quintile

Total Population: Errors > 10% | 2%
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Total Population: Errors > 10% | 2%
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Total Population: Errors > 10% | 2%
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Incorporated places
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Short straw for Michigan & NY villages

" 56 incorporated places have a population
discrepancy of 50 or more

= 52 of 56 are in Michigan or New York
= 51 of 56 are population losses

= Worst case: Liberty, NY
= 4392 2 4113 =-279, -6.4%



Some guidelines

Be wary of small counts, especially < 100
= Can you use larger areas or categories?
= Could you aggregate up?

Counts > 5,000 are broadly reliable
= |n states, counties, & tracts, counts > 500 are

In MCD states, use county subdivisions.
Elsewhere, use places.

When possible, use total housing units...



Decile

Total Housing Units: Errors > 0%
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Requests for Census Bureau

Provide more info on optimized block groups
= The most accurate sub-tract units!
= Huge potential value for boundaries & tables

A solution to many problems: margins of error

If we’re left to produce MOEs on our own, we could
do that better with more demo data

Include all admin areas in optimized block groups
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