
Measurement Error in the CE:  
Monitoring the Quality of the 
Estimates

Roger Tourangeau, Westat
Lucilla Tan, Brian Meekins
and Brandon Kopp, Bureau of Labor Statistics

International Total Survey Error Workshop
October 2, 2014



Introduction



MMMI approach



MMMI approach—II 



Criteria for External Indicators



External Indicators



Some Candidate Indicators
CE Category MEPS PSID NHEA

Physician Services X X

Dental Services X X

Eyecare services X

Nonphysician services (excluding 
dental and eyecare) X X

Hospital-inpatient X X X

Prescription drugs X X X

Vision aids X



Some Candidate Indicators--2
CE Category ACS AHS RECS PSID PCE
Electricity X X X X X

Natural Gas X X X X

Total Other Fuels X X X
Fuel Oil X X
Propane/LPG X
Kerosene X
Other Fuels (Wood, Coal, 

etc.)
X

Water/Sewer X X X X

Garbage X X

Primary Mortgage X X X

Rent X X X

Homeowner's Insurance X X X X

Property Tax X X X



External Indicators

CE Category Expenditure Share (2011)

Electricity 2.9%
Rent 6.1%
Prescription Drugs 1.0%
Average Annual 
Spending $49,705

Expenditure Share for our 3 illustrative examples



Combining External Indicators

Presenter
Presentation Notes
Some of the external indicators vary widely from year-to-year. This variability would make it difficult to separate out actual changes in measurement error in the CE from the noise of a variable comparison estimate. In order to reduce the influence of these variable indicators, we averaged across several indicators (where available) and weighted stable external surveys more highly than variable ones



An Example



Another Example



One More



Internal Indicators



Latent Class Models for 
Combining Internal Indicators



An Example



Another Example



One More



Gold Standard Interview



Some Topics for Research



Markov Latent Class Analysis
• Uses repeated measurements from panel survey data to 

estimate classification error
• Does not require external validation data;  estimates of error 

directly from panel data
• LCA used to study measurement or response error 

(VandePol and deLeeuw 1986; Tucker 1992; Van de Pol and 
Langeheine 1997; Bassi et al. 2000; Biemer and Bushery
2000; Tucker, et al. 2002, 2003, 2004, 2005, 2006, and 2008); 
Meekins et al. (2011)

• Accuracy rates by subgroup - percent of true purchasers that 
reported purchasing that commodity

• Could easily produce a ratio of reported expenditure/reported 
expenditure*1/accuracy



Internet



Minor Appliances



Electricity



Music



Cable TV



Books



Clothing



Conclusions



Contact
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