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Overview Results & Discussion
A key challenge in developing quantitative methods with non-linear detectors such as charged Intrinsic CAD Response Behavior Comparison of Simulated and Experimental Performance
aerosol detection (CAD) is defining linearity, working range, and appropriate regression weighting y=x
in a way that is both objective and aligned with regulatory expectations. Detector response is power law ° °
inherently non-linear and heteroscedastic making traditional trial-and-error evaluation of calibration A) y =xP ( B) , o C) R? 7 A) PFV 1.30 Data
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Using this approach, standard linear regression models and diagnostic statistics are applied to Independent variable Concentration Concentration B) Relative Deviation (simulation 1.30 Retative Deviation (experimental (1.30)
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Once data are acquired within the predicted linear range, residual analysis becomes the primary .. ) ) ) ) Q 100 - e 100 -
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variance within defined confidence limits provides an analytical basis for selecting appropriate Bredictive Model Definitions Predictive Model Workflow Relative Amount (%) Relative Amount (%)
regression weighting schemes (e.g., unweighted, 1/x, or 1/x?). This process ensures that weighting
decisions are driven by observed heteroscedastic behavior across the calibration range for | - t mean weighted x and w2 v i Figure 4. Verifying predictive workflow with experiment. Experimental data acquired at PFV=1.30 was retroactively imported into the model and
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This work demonstrates that regression analysis for heteroscedastic, non-linear detector responses can best fit (min RSS) Ji=mx;+b, e =y — P I R ‘ l \1
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Application to a Representative Analytical System
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