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ABSTRACT

An analysis to identify the effects of standardized residuals, hat-matrix and Cook's distance on the sensitivity of regression structure-activity models was conducted. A sample of 250 phenolic compounds with measured
toxicity on Tetrahymena pyriformis was the input data of the analysis. Simple linear models was identify to estimated toxicity as function of LUMO (energy of the lowest unoccupied molecular orbital) and octanol/water
partition coefficient expressed in logarithm scale. To accomplish the aim of the research the compounds identified with values of residual, hat-matrix leverage and Cook's distance higher than thresholds were remove
and the model was rebuilt. An assessment of the models was conducted in order to identify which approach is able to identify compounds with significant influence on the QSAR model.

Aim °

Model sensitivity analysis was conducted to assess the effects on statistical characteristics of linear regression model obtained to link the toxicity with compounds
hydrophobicity and energy of the lowest unoccupied molecular orbital.

METHODOLOGY @

A sample of 250 phenolic compounds with measured toxicity on Tetrahymena pyriformis, calculated octanol/water partition coefficient (logP) and LUMO (energy of the lowest
unoccupied molecular orbital taken from [1]) were taken from a previous published manuscript [2]. Standardized residuals (values higher than 2.5 [3] and 3 [4]), hat-matrix
leverage (hi>2*(k+1)/n, where h; = leverage for i compound, k = number of independent variables in the regression model and n = sample size), and Cook's distance (D;>0.85
(k=2) [5]; D;i>1 [6] and D>4/n [7]). The compounds identified with values of residual, hat-matrix leverage and Cook's distance higher than thresholds were remove and the model
was rebuilt. The removal was performing whenever an improvement in correlation coefficient was obtained. Several statistical criteria [8] were used to validate and to compare
models. Steiger's test [9] at a significance level of 5% was applied to test if correlation coefficients were statistically different between models.

RESULTS e

The removal of compounds with hi higher than threshold did
not led to any improvement of the model characteristics and
was not further investigated.
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MODELS PERFORMANCES DETERMINATION COEFFICIENT COMPARISON:
Sensitivity specificity Accuracy *  Full model vs. Di-Model: z=9.1, p < 0.0001
Full del | 0.9463 [0.9065-0.9698] | 0.4000 [0.2702-0.5455] | 0.8480 [0.807-0.554] " Fullmodelvs. r-Model: z= 6.8, p < 0.0001
e SR L . *  D-Model vs. r-Model: z= 2.6, p = 0.0052
ri-miodel 0.9722[0.9366-0.9851] | 0.6923[0.53558-0.8143] | 0.9224[0.879-0.949]
Di-model 0.9583[0,9121-0,9508] | 0.7429[0.5793-0,8534] | 0.9162 [0.364-0,915]
CONCLUSION °

Two out of three investigated approaches (withdrawing the compounds with residual influence and of compounds exceeding the Cook's distance threshold) led to increase in
both determination and performances. The Cook's distance approach proved the method with both higher determination coefficient and model specificity.
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