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This presentation provides an overview of:

1. Characteristic Item Nonresponse Rates 

2. Edit and Characteristic Imputation Overview 

3. 2020 Imputation Methodology by Characteristic
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The Item Nonresponse Rate (INR) is 
essentially the proportion of missing 
responses before pre-editing or imputation 
procedures for a given item.
• For example, the respondent provides 

the number of people living at the 
housing unit, but does not answer any 
of the demographic questions on the 
Census questionnaire. 

• For INR, missing values are included in 
the rates, but inconsistent responses 
(i.e., incompatible with other responses) 
are considered non-missing responses. 

The Bureau plans to release the INR 
Assessment Report in 2022. 
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Edits are used to ensure 
certain consistencies among 
characteristics.

Characteristic imputation is 
used to ensure that each 
person, housing unit and 
group quarter unit on the final 
census file has valid values for 
all items.

2020 Census
Purpose of Edit and Characteristic Imputation

Has been used in 
some form since the 

1960's

Utilizes 
administrative 
records data to 

improve quality of 
imputations

Occurs after Count 
Imputation and does 

not change the 
population count

Edit and 
Characteristic 

Imputation
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1. During the editing phase, responses are run through a series of checks to: 
a) Detect and correct out-of-range or inconsistent values
b) Remove invalid or duplicate responses
c) Convert date of birth values to age values and race/Hispanic origin 

responses to a numeric code

The best case scenario is that all responses are valid and consistent – we call 
those “reported” and no imputation is needed. When that doesn’t happen, 
we use characteristic imputation.

2. Assignment – responses are missing or inconsistent and information can be 
determined from: 

a) Other responses provided for that same person 
b) Previous Census or Administrative Records (AR)

3. Allocation – responses are missing or inconsistent and information can be 
determined from: 

a) Responses provided for other persons in the household
b) Similar nearby households using “nearest neighbor hot decks”

2020 Census
2020 Edit and Characteristic Imputation Overview
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Some respondents choose not to provide sex information or 
provide invalid responses to the sex question (both male and 
female are selected). When this happens, we:

1. Use first name to try to fill in missing sex

2. Link the person to high-quality administrative records, such 
as their 2010 Census response or information from the Social 
Security Administration (i.e. the Census Numident)

3. Assign sex to maintain household consistency

4. Allocate from the nearest neighbor hot deck

For names like 
Emma or Isabella 

that are highly 
reported as female, 
we can assign sex 

based on first name. 

2020 Census
What if sex is missing, invalid, or inconsistent? 

John Doe was 
matched to his 2010 

Census record, 
where he reported 
that he was male.

If sex is missing for 
the householder’s 

opposite-sex spouse, 
we assign the sex 
that fits with that 

response.
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Some respondents choose not to provide age and  DOB 
information or provide invalid or inconsistent age and DOB. 
Invalid would be an age of 299 years old; we know that no one 
has lived that long (yet)! Inconsistent would be when the age 
calculated based on the provided DOB does not match the 
age provided. When this happens, we:

1. Calculate age from DOB and visa versa by creating a 
random DOB if only age is provided

2. If age and DOB are inconsistent, choose the value that is 
consistent with the person’s relationship to the householder

3. Assign age/DOB from the 2010 Census or the Census 
Numident

4. Allocate from the nearest neighbor hot deck

The respondent only 
provided the 

person’s DOB, but 
not their age. That’s 

okay! We can 
calculate it. 

2020 Census
What if age/date of birth (DOB) are 
missing, invalid, or inconsistent?

If age and DOB are 
inconsistent for a person 

in group quarters, we 
choose the value that is 

closest to the median 
age for the group 

quarters unit.  
Going to the hot 

deck is always our 
last resort. When we 

do, we usually 
allocate an age 
difference using 

relationship.
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Some respondents choose not to provide Hispanic origin or 
race information, or provide responses that have to be 
edited to a single Hispanic origin response and up to eight 
race responses. Note – we do not impute detailed Hispanic 
origin and race responses if only a major group is reported. 
When Hispanic origin and race responses are missing, we:

1. Assign Hispanic origin and race from the 2010 Census, 
American Community Survey, Census Numident, or 
other federal sources

2. Assign race from Hispanic origin and visa versa

3. Allocate from another household member’s response 

4. Allocate from the nearest neighbor hot deck

2020 Census
What if Hispanic Origin and Race are missing or invalid?

The respondent wrote 
into the Some other race 

field that they are 
Hispanic. We can use 
that info to fill in their 
missing Hispanic origin 

value. 

The householder 
marked the “Korean” 
checkbox but didn’t 
provide a race for 
their child. We can 
allocate the child’s 

race to Korean. 

It is important to note that we have made a lot of improvements 
to our race and Hispanic origin coding over the decade. We’ve 

also added write-in lines for the White and Black race categories. 
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Some respondents choose not to provide relationship 
information or provide invalid or inconsistent responses. 
Invalid would be multiple relationship categories selected. 
Inconsistent would be when the relationship status does not 
match the age or sex of other members in the housing unit. 
When this happens, we:

1. Assign or allocate relationship to maintain consistency 
with other household members

2. Assign relationship from the Census Bureau’s Kidlink file, 
which contains Social Security Administration 
information and links parent-child relationships 

3. Allocate from nearest neighbor hot deck

2020 Census
What if Relationship is missing, invalid, or 
inconsistent?

We’ve changed the relationship categories a 
little between 2010 and 2020. We now 

distinguish spouse and unmarried partner 
categories by same-sex and opposite-sex.  

If the householder is 
younger than who they 

report as their child, they 
probably meant to respond 
that they are the child and 

the other person is their 
parent. We’ll switch the 
relationship category to 

match.  
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When tenure status is missing or invalid (multiple 
values selected), we:

1. Assign tenure based on a set of rules using 
federal administrative records sources, such 
as information from Housing and Urban 
Development (HUD), and commercial tax and 
deed information 

2. Allocate from nearest neighbor hot deck with 
administrative records values used as a 
covariate

3. Allocate from nearest neighbor hot deck

2020 Census
What if Tenure status (owned versus 
rented) is missing?

Housing units that 
receive rental assistance 
through public housing 

or other federal 
programs are assigned 
to be renter-occupied 

units. 
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Detailed vacancy status is typically collected by 
enumerators during the Nonresponse Followup
operation when a housing unit is identified as 
vacant, but housing units can also be identified as 
vacant using high-quality administrative records and 
through a method called Count Imputation when 
no status is provided for a housing unit.

When detailed vacancy status is not completed by 
the enumerator or a housing unit is determined to 
be vacant by another method, there is only one 
way for the Census Bureau to collect this detailed 
status: 

1. Allocate from nearest neighbor hot deck

Vacancy question: What is the primary reason why no 
one will be living or staying at <ADDRESS> on April 1, 
2020? 
The unit will be – For rent; Rented, not occupied; For sale 
only; Sold, not occupied; For seasonal, recreational, or 
occasional use; For migrant workers; Other

2020 Census
What if Detailed Vacancy Status is 
missing?

Missing detailed vacancy 
status can only be filled 

through allocation; there are 
currently no administrative 
records or assignment rules 

that we use to determine 
vacancy status otherwise. 
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Sometimes, we do not have any information for the 
people living in an occupied housing unit. This occurs 
when respondents or enumerators only provide a 
population count (also referred to as “pop count only” 
cases) and when the housing unit status is count 
imputed. To resolve this, we:

1. Allocate characteristics from administrative records 
persons associated with the housing unit when 
administrative records are available

2. Allocate entire neighboring households from nearest 
neighbor hot deck

2020 Census
What if all information is missing for all persons in a housing unit?

When we allocate all demographics from every 
person in a housing unit, we call this “substitution.”
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Source: 2010 Decennial Census: Item Nonresponse and Imputation Assessment Report 

For 2020, item nonresponse rates were higher than in the 2010 Census, which resulted 
in higher imputation rates. We have carefully reviewed the Census Edited File to 
ensure that our edits worked as expected and the data are reasonable. 

2020 Census
2010 Imputation Rates and Expectations for 2020
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Questions?
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