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Active learning is the process in which an algorithm is presented with a large 

pool of unlabeled data and can interactively ask to an oracle - typically, a human 

expert - for the labels of a subset of the examples, at the algorithm's choice. The 

ultimate goal is to reduce drastically the number of labels needed to build a 

statistically significant prediction model. In other words, the number of labels 

needed to build a hypothesis for the raw data with low error probability. The 

approach is also generally known as interactive learning, in that it involves a 

loop in the algorithmic procedure, such that the model is refined as the oracle 

reveals more "true" labels for the unknown (unlabeled) examples. Clearly, this 

approach can save lots of time and computational effort in discovering good 

statistical models for the data, and has important applications, particularly in 

areas where the underlying space and the estimation problem are hard. 

Examples come from application areas as health, protein folding, image 

recognition, etc. For the purposes of this thesis, the application area we are 

most interested in is crowdsourcing, i.e., the possibility of using collective, 

distributed feedback to develop good learning algorithms.

 Develop new interactive statistical learning algorithms tailored to 

the retail markets, based on consumer segments (number of 

children, gross salary, etc), item locations, suppliers, etc (for 

example to advise products/items based on the number of 

children of a consumer).

 Quantify the computational complexity of those algorithms and 

statistical accuracy, for knowing what kind of machine should be 

used, as well as trying to optimise the algorithms for the 

computational complexity to be as lower as possible. On the 

theoretical side, perform an introductory analysis of the 

interaction step by using information-theoretical tools.

 Apply the techniques to  real  datasets and implement an 

algorithmically efficient Interactive/Deep Learning System (ILS), 

so that all the work made in the below objectives can be 

verified, with real datasets. Datasets will be collected from 

actual customer service branches, and also from open data 

repositories.

Develop Quantify Apply

The results and discussions (for 

now) are in a preliminary phase, 

to delimit the clustering 

algorithms, as well as metrics to 

measure the algorithm(s) 

performance.

 Study retail markets.

 Study interactive learning systems.

 Study R programming language.

 Analyze datasets related with retail markets.
RETAIL 

MARKETS

 Continuing to investigate the elements of statistical learning (Data 

Mining, Inference, and Prediction).

 Implement a prototype in R programming language with the machine 

learning algorithms

 Select new datasets that can be used in the prototype tests.
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under_construction <- function( ) {

    sprintf( "Under Construction!" );

}

> source("C:\\under_construction.R")

> under_construction()

[1] "Under Construction!"
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