
General information about QSARINS 

QSARINS (QSAR INSubria) is a software for the development and validation of Multiple Linear 

Regression (MLR) models by Ordinary Least Squares (OLS), developed by Nicola Chirico (2008-

2014) and  implemented according to the statistical approach for predictivity [Gramatica, 2007, 

2009, 2012, 2014], which is applied by the QSAR group of the University of Insubria. The software 

is presented in the following paper: 

Gramatica, P., Chirico, N., Papa, E., Kovarich, S., Cassani, S. QSARINS: A New Software for the 

Development, Analysis, and Validation of QSAR MLR Models. Journal of Computational Chemistry, 

Software news and updates, 2013, 34, 2121-2132, DOI: 10.1002/jcc.23361. 

 

The new version of QSARINS, including the new module “QSARINS-Chem”, is presented in the 

following paper: 

Gramatica, P., Cassani, S., Chirico, N. QSARINS-Chem: Insubria Datasets and New QSAR/QSPR 

Models for Environmental Pollutants in QSARINS. Journal of Computational Chemistry, Software 

news and updates, 2014, 35, 1036-1044, DOI: 10.1002/jcc.23576. 

 

The following Scheme summarizes the procedure:   



 

QSARINS is mainly focused on external validation of MLR QSAR models, according to the underline 

philosophy explained in two fundamental papers by Prof. Gramatica [Gramatica 2007, 2014].  

QSARINS provides a user-friendly interface that includes tools for: 

- Data normalization; 

- Dataset analysis (by Principal Component Analysis, etc.); 

- Splitting of the data sets (by Random, Sorted response or Structure); 



- OLS Model development by All Subset Selection; 

- Genetic Algorithm (GA) for Variable Selection (with tracing of the models while being developed); 

- Analysis of all individual variables, as well as those more frequently selected in the models; 

- Internal validation, including the following criteria: Q2
LOO, Q2

LMO, RMSE, MAE, Y-Scrambling, etc…; 

- External validation, including the following criteria: Q2
F1, Q2

F2, Q2
F3, Golbraikh and Tropsha 

parameters, r2
m metrics, Concordance Correlation Coefficient (CCC); 

- Determination of the structural Applicability Domain by the leverage from the diagonal values of 

the Hat matrix (including the Williams graph for chemicals with experimental data, y axis: 

standardized residuals and and Insubria graph for those without data, y axis: predicted values); 

- Multi-Criteria Decision Making (MCDM); 

- Combined modeling (weighted and not, different tools for selection of models); 

- Check and validation of imported single models; 

- Principal Components (PC) Regression; 

- PBT Index model [Papa and Gramatica, 2010]; 

- Application of several QSAR/QSPR models developed using PaDEL-Descriptor 2.18 [Yap, 2011] 

and stored in QSARINS, with the relative QMRF (QSAR Model Reporting Format); 

- Ranking chemicals, based on PCA and MCDM; 

- Database of compounds used to develop Insubria QSAR models; chemicals can be explored in 

different ways (CAS, SMILES, names) and visualized in 3D; 

- Calculation of molecular descriptors and fingerprints with the open source software PaDEL-

Descriptor. 

All outcomes of QSARINS are reported in the software with corresponding plots for quick graphical 

interpretation. 

 

Additional information 

QSARINS can be used for every modeling work involving Multiple Linear Regression (MLR) calculations, 

based on Genetic Algorithm for variable selection and Ordinary Least Squares (OLS) as modelling method. 

Other chemometric tools (Principal Component Analysis (PCA), Multicriteria Decision Macking (MCDM)) for 



explorative analysis and ranking are also implemented, thus it is not limited to Quantitative Structure-

Activity Relationships (QSAR) studies. The objects studied in QSAR modeling are chemicals, but they could 

be any kind of objects in other modeling studies. 

QSARINS-Chem is the module where 2828 chemicals, studied by the Insubria group, are available with their 

3D structure and experimental responses. In addition, 23 QSAR models of environmental end-points, based 

on free software for molecular descriptors (PaDEL-Descriptor 2.18) are available. These models, supported 

by their QMRF, can be applied for any new chemical. 

It is important to note that any user can upload personal data sets and models and use QSARINS to manage 

them for storing, visualization, modeling, ranking etc. 
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