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INTRODUCTION

This poster explores using artificial intelligence (Al)

to retrieve information from the U.S. Census Bureau’s

2020 Post-Enumeration Survey (PES) Reports. The project
leverages multiple Al agents to extract both qualitative and
guantitative information from these published reports.

A range of tailored prompts was developed to target
different types of content, enabling structured information
extraction and synthesis. Selected insights and
observations from this exploration are highlighted in this
poster.

Disclaimer
This poster does not aim to evaluate, rank, or compare the
performance of the Al agents used in this demonstration.

ANy views or opinions expressed on this poster are those
of the author and not necessarily of the Census Bureau.

METHODS

Data: 2020 Post-Enumeration Survey Reports

Design:

 Qualitative prompts: Define key concepts (e.g., omissions)
and retrieve insights (below).

 Quantitative prompts: Extract estimates and results
(below).

* |n addition, some open-ended prompts will be used to
further explore the consistency of Al agent performance
by reviewing the same prompts on two consecutive days
using the same set of Al agents with memory usage
turned off.

Prompts

Type Prompts
Define omissions for 2020 PES.
Define the net coverage error rate for 2020 Census.
Define whole person census imputation.
Qualitative

What caused erroneous enumerations for population coverage in the 2020 Census?

What caused erroneous enumerations for housing unit coverage in the 2020 Census?

How to reduce erroneous enumerations for 2030 Census.

What was the percentage of correct enumeration in population on 2020 Census?

Qualitative | What was the net coverage error rate in population on 2020 Census?

What was the 2020 Census count?

Is the 2020 Census net coverage error rate in person population significantly
different from the 2010 one?

How to reduce erroneous enumerations for 2030 Census.
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Prompt tuning:
e Prompts ran without and with references'®

e Revise the prompt using the benchmark answers for the
initially disagreeing prompts. For example, we first asked
Al to define the net coverage error rate for the 2020
Census. We then asked Al to define the net coverage
error rate for the 2020 Census in terms of Dual-System
Estimation (DSE) DSE.

Analysis’

Reference-based definitions and statistics serve as
benchmarks. If the Al extracted answers are the same
as benchmark, Al answers are categorized as “Agree.”
Otherwise, Al answers are categorized as “Disagree.”

CONCLUSION

* Overall, it performed very well, but it still often required a
“human in the loop,” such as prompt tuning or the use of
multiple Al agents.

|t had a tendency to “hallucinate,” meaning it may
generate or logically infer data that isn’t in the report,
iInstead of clearly stating that it cannot find the
iInformation or that it does not exist in the document.

|t frequently generalized responses from other data
sources that were not necessarily census data and
brought into question the validity of expanding
and combining disjoint conclusions as casual and
comparative.

RESULTS

Number of Prompts by

_ Number of Prompts by
Prompt Tuning

Number of Al Agents Used
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5 5

No Yes

o After using multiple Al agents and prompt tuning, we
were able to extract agreeing information for both
qualitative and quantitative prompts (A,B).

 To obtain agreeing answers, 70 percent of cases required
multiple Al agents (A), and 50 percent required prompt
tuning (B).

« Another example of prompt tuning is that when asked
to define omissions, Al did not get it right initially. When
asked to define omissions in terms of DSE, it produced
the correct definition. Results for this prompt, along with
other prompts that yielded disagreements, are included
below.

# Al
Przc‘lppets Qualitative agents Prompt
prompts Benchmark answers Al agent’s final answers used tuned? |Result type
It represents the portion
of the P-Sample (the
. . independent Post-
S Defﬂne20£mssllzosns Omissions are people or housing Enumeration Survey v A
Qualitative or 2020 ' units that should have been sample) that does not 3 s gree
correctly counted in the census match any correct
but were not. enumeration in the census.
A Whole Person Census
Imputation is a census
enumeration with no
Define whole direct person-level data,
Qualitative person census A record is considered a created entirely through 3 v
. . ) . . . . es Agree
imputation. whole-person census imputation imputation, and treated in
if relationship, sex, age/date of PES as a non-matchable
birth, Hispanic origin, and race census-only component
are all imputed. handled outside the core
matching process
| Whatves the 202 (S zuLveoe .
Quantitative Census count?® 331,449,281 and remote Alaska. 3 es gree

* When asked, “What do you think the report is missing?”,
the Al agent’s response sparked interesting internal
discussions and introduced new perspectives.
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