Causation and Prediction Challenge: FACT SHEET

Title:  Markov Blanket Filtering using Mixture Models
Name, address, email: Mehreen Saeed, FAST National University of Computer & Emerging Sciences, Lahore Campus, Pakistan.  mehreen.saeed@nu.edu.pk

Acronym of your best entry: Final Entry 2

Reference: 

Not yet published

Method:

Summarize the algorithms you used in a way that those skilled in the art should understand what to do. Profile of your methods as follows:

· Preprocessing:  Normalize and Standardize

· Causal discovery: Markov blanket filtering with Bernoulli mixtures in case of SIDO.  In case of CINA this method was only applied to binary features but this was not our last submitted entry.
· Feature selection:  Subset feature selection using forward selection algorithm.  The heuristic used to guide the search was the accuracy obtained from the Naïve Bayes’ classifier.
· Classification:  Naïve Bayes’ classifier, Bernoulli mixtures + ensemble of neural nets in case of SIDO and ensemble of neural nets in case of CINA, 
· Model selection/hyperparameter selection: Cross validation
Results: 
Table 1: Result table. The two stars next to the feature number indicate that the submission included a sorted list of features and multiple results for nested subsets of features. Top Ts refers to the best score among all valid last entries made by participants. Max Ts refers to the best score reachable, as estimated by reference entries using the knowledge of true causal relationships not available to participants.

	Dataset
	Entry
	Method
	Fnum
	Fscore
	Tscore (Ts)
	Top Ts
	 Max Ts
	<Tscore>
	Rank

	SIDO0
	1413
	final entry 2
	8/4932 **
	0.4971
	0.9391±0.0079
	0.9443
	0.9467
	 
	 

	SIDO1
	1413
	final entry 2
	4096/4932 **
	0.7242
	0.7246±0.0137
	0.7532
	0.7893
	0.7618
	3

	SIDO2
	1413
	final entry 2
	512/4932 **
	0.7242
	0.6216±0.0132
	0.6684
	0.7674
	 
	 

	CINA0
	1413
	final entry 2
	32/132 **
	0.5069
	0.9751±0.0031
	0.9765
	0.9788
	 
	 

	CINA1
	1413
	final entry 2
	16/132 **
	0.7858
	0.8248±0.0045
	0.8691
	0.8977
	0.8289
	6

	CINA2
	1413
	final entry 2
	16/132 **
	0.7858
	0.6867±0.0041
	0.8157
	0.891
	 
	 


The table will be filled out after the challenge is over by the organizers. Comment about the following:

· quantitative advantages 

· FOR SIDO: Feature transformation to new probability space significantly reduces the dimensionality of data, use of Bernoulli mixtures for Markov blanket filtering drastically reduces the computational cost

· FOR CINA:  Subset feature selection using forward selection algorithm in CINA is extremely simple and intuitive.

· qualitative advantages 

· Methods based upon mixture densities which model the data very effectively.

Implementation: 

Code was implemented by adding modules to CLOP’s library.  C++ code was written for mixture models with an interface to matlab.
Keywords: Put at least one keyword in each category. Try some of the following keywords and add your own:

· Preprocessing or feature construction: probability space provided by mixture models, normalization, standardization

· Causal discovery: Markov blanket filtering using Bernoulli mixtures

· Feature selection: hill climbing search, 
· Classifier: neural networks, ensemble method, Naïve bayes’, mixture models
· Hyper-parameter selection: 2-fold cross validation.

· Other: None

Other methods Tried:
SVM, Bernoulli mixtures combined with SVM and simple neural networks.
What do you think was a critical element of success compared to other things you tried?
Quartile information gave a big clue as to which method was performing better.  For some methods CV accuracy was a little misleading on versions 1 and 2 of datasets as it doesn’t tell us much about a dataset where the features have been manipulated by external sources.

- In what do the models for the versions 0, 1, and 2 of the various tasks differ?
SIDO: Models 1 and 2 were created with the same method and models, i.e., Markov blanket filtering using Bernoulli mixtures was used to find a feature list.  Model 0 was created with subset feature selection using forward algorithm.  Classification was done using Naïve Bayes’.  
CINA: In case of CINA all versions were created with the same model.

- Did you rely on the quartile information available on the web site for model selection or did you use another scheme?
Yes, we did use quartile information for model selection.  Within a quartile we used 2 fold cross validation accuracy.

- In the result table you submitted, did you use nested subsets of features from the slist you submitted?
Yes

- Did you use any knowledge derived from the test set to make your submissions, including simple statistics and visual examination of the data?

No
