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Abstract 

Ordinary least squares (OLS) regression and parameters like r2 are usually used in comparing two similar 
methods, e.g., for instrumentation for atmospheric chemical composition—however, these metrics can 
be inadequate or incorrect. This paper attempts to revisit commonly used metrics for 
intercomparisons, when it is not known which reference should be the “reference method”, “gold 
standard” or “true value” and the independent variable cannot be measured without errors, e.g., between 

two instrumental methods to detect one analyte, both methods measure with errors:  (1) The use of the 
square of the Pearson correlation coefficient, r2 for measuring "agreement" (i.e., "concordance") between 
two instrumental methods—where concordance metrics (such as Kendall's Tau or 
concordance correlation coefficient) is useful. When assessing the concordance of two instrumental 
methods, the degree of how data pairs fall in the 1:1 (45o) line is measured. Meanwhile, r2 is a useful 
metric that measures how well data pairs lie on the best fit line, irrespective of the 1:1 line. (2) The use of 
ordinary least squares (OLS) regression for when the values being compared both have errors. OLS 
only takes into account errors in the dependent variable; methods that employ 
perpendicular or orthogonal regression, or Model II regression methods (such as Deming regression, 
Standard Major Axis regression, and Reduced Major Axis regression), do take into account errors in 

both X and Y; these regression methods are useful for prediction and calibration.  To demonstrate these 
metrics, two sets of measured atmospheric concentration data are compared. In addition, it is 
also demonstrated that the data set benefits from a logarithmic transformation which more accurately 
describes the real-world considerations for aggregating and statistically summarizing atmospheric 
concentrations.   
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