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Outline of Discussion

(1) Brief review of method

(2) Suggest an application to BLS economic data



A Common Goal

Combine data from several sources to produce a single 
estimate.

● different sample design
● different frame 
● different coverage

may have
population

frame 1

frame 2
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Interested in the Entire 
Distribution

Estimate functionals of the underlying population
distribution from several sources of sample data.



Uses Summary Statistics

individual unit data summary statistics

mean salary

median salary

salary of top 1%
{

estimate



Simple Likelihood



Simple Likelihood

allows easy calculation of
likelihood for summary statistics



Simple Likelihood

allows combining with individual
unit data



Complicated Weights



Potential Application 
BLS Occupational Wage Data

● Semi-annual establishment survey (May and Nov)
● PPS Stratified Sample of establishments 
● Sample size of about 179,000 establishments
● Measures employment and wages by occupation
● 78% response rate 

Occupational Employment Statistics Survey (OES)

OES publishes employment and wage rate estimates for 800 
occupations by industry and area.



OES Data Comes as 
Cell Counts



OES Data Comes as 
Cell Counts

Some establishments voluntarily provide full salary data for
every employee.



QCEW Data

We also have quarterly administrative payroll records for almost 
every establishment through the Unemployment Insurance records.

Contains: location; industry; total number of employees; total wages paid.

We can compute an approximate average wage 
total quarterly payroll of establishment divided by total employment

AVEWAGE = WAGE/EMPL



QCEW Data

We also have quarterly administrative payroll records for almost 
every establishment through the Unemployment Insurance records.

Contains: location; industry; total number of employees; total wages paid.

We can compute an approximate average wage 
total quarterly payroll of establishment divided by total employment

AVEWAGE = WAGE/EMPL

This does not include occupational information or hours worked.
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Estimation with Disparate 
Data Sources

Can we estimate underlying distribution?

Full data from
volunteers

AVEWAGE
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