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Measurement 
Conceptual quantity (Definition) 

  Age 
  Household 
  Cultivated cropland 
  

Measuring instrument 
  Questionnaire 
  Photo interpretation 
  Physical measurement 
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Measurement Error and Definitions 

Blood pressure is the conceptual average one 
would obtain if one could perform a large 
number of determinations with an accredited 
instrument 

 
Unemployment rate is result obtained if one 

applies the Census Bureau procedure a large 
number of times to a large random sample 

4	
  



Types of Error 

Device error 
  Thermometer 
  Questionnaire 
  Photo interpretation 

Natural variability 
  Food intake 
  Physical activity 
  Lake size 
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Properties of Measurement Error 
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Mean Properties 
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Simple Model 
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Simple Model (2) 
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Estimating Error Properties  
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Physical Activity Measurement Study 
(PAMS) 

Principal Investigators: 
  Greg Welk, Kinesiology 
  Sarah Nusser, CSSM, Statistics 
  Alicia Carriquiry, Statistics 
 
Data Collection:  CSSM/SBRS (ISU) 
Funding:  NIH (R01 HL91024) 
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Physical Activity Measurement Study  

Four Iowa counties, stratified, census tracts 
Higher rates for minority tracts 
List sample, Telephone screening, Age 21-70 
Two years data collection;  Sept. 2009-Sept. 2011 
Time of year balance;  8 quarters 
Monetary incentive 
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Sample 

74% of telephone list contacted 
33% of 74% agreed 
88% of 33% completed two rounds 
1347 of 1450 used in analysis 
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Data 

Two rounds of data collection 
Wear armband monitor 24 hours 
24-hour Physical Activity Recall (PAR) 

  Telephone following day 
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Energy Expenditure Model 
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Energy Expenditure Model(2) 
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Model Assumptions 
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Method of Moments Estimation 
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Calibrated Self Report 
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Variance Ratios 
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PAMS Study 

Estimates of error variances 
Estimate of calibration function 

24	
  



Internal Replication, (factor model) 
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Estimating Error Properties 

External information 
Administrative, aggregate 

   Census 
Administrative, individual 

   Medical 
   Employer 
   Government (Revenue Canada)	
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Money for Replicates 
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Money for Replicates (2) 
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Survey Estimation 

Probability weights 
Adjusted for nonreponse by strata 
Post strata-Census age, gender, minority 
Some collapsing of post strata 
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