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Principal Component Analysis (PCA) is a statistical method commonly used to describe correlations among observed variables using linear combinations (factors). The information gained about the interdependencies between variables can be used later for prediction. Explained variance is often used to determine the number of the most significant factors. PCA originated in psychometrics, is used in social sciences, marketing, and other applied sciences that deal with large quantities of data.

More than 25 properties of the 96 periodic elements, including atomic number (N), weight (m), solid density (d), liquid density (ld), melting point (mp), boiling point (bp), heat of fusion (Hf), heat of vaporization (Hv), Cp, electronegativity (Eneg), atomic radius (ra), covalence radius (rc ± rc), van der Waals radius (rv), electrical resistivity (Er), thermal conductivity (), thermal expansion (), speed of sound (c), Young modulus (E), shear modulus (G), bulk modulus (K), Poisson's ratio (), Mohs (HM), Vickers (HV), and Bridnell hardness (HB) have been collected. Most of properties have a Gaussian distribution, while those related to the binding energy (, , E, G, K, HM, Hv, and HB) are log-normal distributed. Two factors explain more than 60% of the total variance indicating strong correlations among properties. The 1st factor exhibits perfect correlations between elastic properties and hardness, a fact reported in the 1960’s, and negative correlation with the thermal conductivity. The 2nd factor shows negative correlations between atomic radius, mass and number (N, m, ra, rc ± rc, rv) and electronegativity (Eneg). More complex relationships can be deciphered on the last factors. 

This shows that PCA can be a predictive tool to estimate properties which are difficult to measure experimentally in laboratory. Further works are needed to verify if this methodology can be extended to complex materials. A challenge for valorizing material database collected through the scientific community.
Key-words: data modeling, multivariable statistics, principal component analysis, periodic table, material properties, database.
