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Repeatability

Each patient in the study undergoes two or more scans in quick succession, under identical
conditions (i.e. scans acquired on the exact same device or identical devices, acquisition
protocol and parameters held constant, no treatment administered in between scans).

Notation:

e o?2:the variability attributed to measurement error, namely the variance of repeat
measurements on the same patient (assumed to be constant across all patients in
the population of interest).

e ¢§;:the average value of repeat measurements on the ith patient (will vary across
patients).

e 72:the between-patient variability, namely the variance of the average
measurements across patients (i.e. the variance of the §;.)

e u:the grand average measurements, namely the average measurement across both
patients and repeat measurements between patients (i.e. the mean of the &;.)
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Reproducibility

Each patient in the study undergoes two or more scans, but the conditions under which
each scan occurs are allowed to vary (e.g. scans taken on different days or using different
devices, acquisition protocols, or parameters). No treatment is administered in between

scans.

Notation:

e o?2:the variability attributed to measurement error, namely the variance of repeat
measurements on the same patient had the patient undergone repeat scans under
identical conditions (assumed to be constant across all patients in the population of
interest).

e v?:the variability attributed to differing conditions, namely the variance of repeat
measurements on the same patient assuming each scan occurs under different
conditions. The exact formula for v will vary depending on the study design and the
number of conditions that are allowed to vary.

e ¢§;:the average value of repeat measurements on the ith patient (will vary across
patients).

e 72:the between-patient variability, namely the variance of the average
measurements across patients (i.e. the standard deviation of the ¢;.)

e u:the grand average measurements, namely the average measurement across both
patients and repeat measurements between patients (i.e. the mean of the &;.)
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Each patient in the study undergoes both the investigational assay and the standard assay;
for the time being, we assume each patient undergoes each assay only once. No treatment is
administered in between scans.

NOTE: bias is a special case of agreement where the standard assay is a measurement of the

ground truth.




Notation:

* Y:investigational assay measurement.

* X:standard assay measurement.

e o?:the between-patient variability associated with the investigational assay, namely
the variance of investigational assay measurements across patients.

¢ p:the correlation between measurements from the investigational and standard
assays.

e 72:the between-patient variability associated with the standard assay, namely the
variance of standard assay measurements across patients.

* u:the average investigational assay measurement across patients.

* v:the average standard assay measurement across patients.

* §:the average difference between investigational and standard assay measurements
across patients.

e v?:the variance of the difference between investigation and standard assay
measurements across patients.
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