
MEALS OUTSIDE THE HOME ALL OTHER EXPENDITURE SECTIONS

Applies if-then logic 
to link the Diary entry 
directly to a 
corresponding item 
code

Looks for identical
text string matches 
between the Diary 
entry and item code 
descriptions

Predicts an item code 
using a classification 
algorithm learned 
from labeled 
historical data

Looks for very 
similar text strings 
between the Diary 
entry and item code 
descriptions

Looks for best 
possible matches for 
multiple expenses 
within one entry (e.g., 
“shirts and pants”)

Multi-step processing of 
the incoming Diary entry, 
e.g., removing 
punctuation, store 
names, colors for 
clothing

Compare against a 
maintained dictionary of 
words and phrases

~50% of records can be 
direct matched and do 
not require additional 
processing

Random Forest model 
built for each of the 4 
record types using 2 
years of training data

Accuracy, Precision, 
Recall, and F1 used to 
evaluate model 
performance

Low confidence 
predictions are flagged 
for human review (10-
20% of records)

For all records with an 
ML prediction, a 
similarity ratio is 
calculated for the 
processed Diary entry 
and the predicted item 
code description

Formula:
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Consumer Expenditure Surveys Diary Autocoder
THE DIARY SURVEY

CE collects information on the complete range of 
consumers’ expenditures, income, and demographic 
characteristics

Diary survey captures smaller, more frequently-
occurring expenditures recorded by respondents over a 
two-week period

Four broad categories: clothing, food & drink at home, 
meals outside the home, all other purchases

Data are collected and digitized by our partners at 
Census before being transmitted to BLS

ILLUSTRATIVE DIARY

EXAMPLES OF FREE-FORM DESCRIPTIONS

All are grouped together in 
SLACKS 

Item code 410060
(BLS internal item code structure)

OPPORTUNITY

THE DIARY AUTOCODER

jeans

PANTS
Khakis

cargo pants
DRESS SLACKS

joggers
High-waisted flared denim

Maternity pants Yoga tights

Work pants

Linen trousers
JEANS

corduroys
bell-bottoms

sweatpants

WHAT 30K Diary entries are manually keyed in and coded per month

HOW LONG 8 weeks of manual keying and coding per month of data

ACCURACY 11.8% of records are misclassified despite built-in adjudication

Can we reduce processing time and resourcing costs while maintaining or improving data accuracy?

RULES-BASED DIRECT MATCH MACHINE LEARNING SIMILARITY RATIO COMBO CODES

{Used for additional validation against ML predictions}

Accuracy is the same as manual coding
Estimated 73% reduction in processing time and 13% reduction in costs

2∗ number of matching characters
Total number of characters

LEARNINGS

 Human intervention is an important component of the model building and output review processes

 Model size matters given the infrastructure

 Deployment planning must be thoughtful, involve all stakeholders, and offer generous time frames

 Troubleshooting in production: the ability to react in a timely manner

 Planning for the future: server needs and staff skillsets to support Autocoder
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