S1 Appendix – Additional Analyses
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Fig A: Jitter plot of the (unaveraged) sensor scores for each device (L1-L5) for each button type (Tap, Bottle, Environment), showing no difference in distribution
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Fig B: Spearman’s Rank Correlation between averaged E. coli concentration and averaged sensor reading with non-detect samples removed
Summary of findings: 
	The initial dataset has clustering of data around the non-detect E. coli, resulting in a Spearman’s Rho (ρ) of -0.1493 with p = 0.0603. The Spearman’s Rank, Rho (ρ) of 0.0473 with a p-value of 0.6202, for the set of observations not including non-detect samples is shown in Figure S2. This weakened correlation suggests that the initial Spearman’s Rho calculation was influenced heavily by non-detect readings clustered at the bottom of the E. coli ranking. The expected trend, that as the rank of E. coli count increases, the rank of the sensor score decreases, is not seen at all in the dataset for samples with detectable E. coli. This further implies that the sensor score is not linked with the measured E. coli counts.
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Fig C: Area Under the Curve measures for E. coli contamination, with presence/absence classification for each sensor (L1 through L5) for each button (Tap = T, Bottle = B, Environment = E)
Methodology Summary:
We analyzed the data using Python and R. The analysis includes jitter plots, ANOVA significance tests with linear regression modeling (with significance at p = 0.05), and area under the curve (AUC) from Support Vector Classifiers (SVC) for each device and button. The SVC model used Radial Basis kernels, prominently known for their strength in discovering all possible hidden predictive patterns in a dataset. AUC is a method for estimating how well a model or device performs at identifying the difference between positives (E. coli presence) and negatives in observed data. This was computed to determine the sensor’s ability to classify presence/absence based on the reported score. An AUC plot has the false positive rate on the x-axis and the false negative rate on the y-axis, with a curve drawn relating to a model’s classification power on the data. AUC refers to the accumulated area under said curve. An AUC of 0.5 (straight diagonal curve) indicates predictive power equivalent to random guessing, while a score of 1 (perfectly rectangle-shaped curve) indicates a perfect identification of positive and negatives across all measurements.
Summary of findings:
The AUC scores for each individual Lishtot TestDrop Pro presence/absence classifications are listed in Figure S3 The scores range from 0.35 (indicating that it is worse at categorizing than random chance) to 0.65 (indicating a low predictive capacity). Scores for Tap buttons range from 0.41 to 0.65, scores for Bottle buttons range from 0.35 to 0.65, and scores for Environment buttons range from 0.38 to 0.59. All devices have at least one button option with an AUC below 0.5, and all have at least one button option with an AUC above 0.5, though there is no discernible trend in which button or device performs best. All appear to be unreliable predictors of presence/absence based on the low AUC scores. As such, the authors do not recommend the use of the Lishtot TestDrop Pro sensor for qualifying water samples as “safe” from microbial contamination.
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L1T area = 0.41
L1B area = 0.57
L1E area = 0.59
L2T area = 0.65
L2B area = 0.35
L2E area = 0.52
L3T area = 0.63
L3B area = 0.57
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L4B area = 0.65
LAE area = 0.54
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