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The talk reviews a progress in machine learning for the last two decades. It starts with the Vapnik-Chervonenkis statistical learning theory (support vector machine, learning under privileged information and knowledge transfer). 

Then we outline main ideas of algorithmic learning motivated by concepts of algorithmic randomness. In particular, we will describe a modern learning algorithm, called conformal predictor (CP), that can be placed on the top of any existing machine learning algorithms. This a different type of learning algorithm and has many advantages over traditional, classical machine learning methods. It allows us to make reliable predictions with valid measures of confidence for individual examples. The approach guarantees validity and the overall accuracy can be controlled by a required confidence level. Unlike many conventional techniques the approach does not make any additional assumption about the data beyond the iid assumption: the examples are independent and identically distributed. A method to test this assumption is also described. 
The talk illustrates the technique with applications to several industrial problems. In particular, we outline an application of CP in pharmaceutical industry for drug discovery in ongoing European Union Horizon 2020 project. The objective of the project is to predict bioactivities for the large, high-dimensional, sparse and strongly imbalanced data sets of chemical compounds using scalable machine learning algorithms. For this problem a version of conformal predictors called Inductive Mondrian Conformal Predictors have been applied using non-conformity measures extracted from underlying algorithms with various kernels. Several other real-world applications of conformal predictors are also presented. 
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