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Abstract: The comparison of two sources of measured values is, at first glance, an easy undertaking.  Many studies use a 
percent difference metric to reflect the relative accuracy of the compared sources.  However, it can become more difficult to 
calculate the percent difference when one of those sources may be considered a reference standard, or when both sources are 
associated with some degree of uncertainty.  Multiple metrics can be used depending on the situation.  This paper compares 
findings of three metrics to evaluate the percent difference between two sources of values.  All three use the difference 
between matched pairs as the numerator, but different denominators: the tested value, the gold standard, and the average of 
the two.  Through real-world application and simulations, we explore the amount of bias introduced by each metric in 
situations with small differences and large differences, and how the influence of outliers varies with each metric. 
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1. Bias in Relative Accuracy Metrics 
 

The comparison of two values is, at first glance, an easy undertaking.  However, it can become more difficult when 
one of those values may be considered the reference standard, or when both values are associated with some degree of 
uncertainty.  There are multiple metrics that one can use depending on the situation.  The stakes can be low, such as when 
one is confirming that a tool is performing within acceptable levels, or higher, such as when a facility could be identified as 
noncompliant and shut down for lack of meeting acceptable standards.  The choice of the denominator in the metric can lead 
to diametrically opposed inferences about the relative accuracy of tested values.  Our work in litigation matters has 
demonstrated that the choice of the metric can be a source of disagreement among experts and result in a wide variation in 
findings.  In this paper, we explore this issue further, including using a compromise equation that assumes neither the 
benchmark nor the recorded value is free of uncertainty. 
 
 

2. Defining the Three Metrics 
 

By construction, the percent difference is a scale-free measure that uses one of two values being compared in its 
denominator.  The scientific literature on systematic bias indicates that the benchmark or reference value, if one is available, 
should be used in the denominator.  There may be instances, however, in which it is unclear or there is a difference of opinion 
as to which value the difference should be referenced.  In a recent litigation matter, we were presented with an analysis that 
used Metric #1 below (“observed value metric”).  Our opinion was that it was clear that the other source of values should be 
used in the denominator and we used Metric #2 (“scientific literature metric”).  Upon critical review of the disparate findings 
when similar values were being compared, we explored the literature and considered the results when Metric #3 (“average 
percent difference”) was used.  The particular scenario we were investigating was how to identify and describe possible over- 
or underreimbursement of health care providers by an insurer.  The insurer used one of many possible sources of benchmark 
data.  There are multiple possible benchmark sources available to the public that provide typical reimbursement rates by 
procedure and location.  We compared the values used by the insurer to other potential benchmarks; one of these benchmarks 
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