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lerot.analysis


	
class lerot.analysis.HeatmapAnalysis(*parms)[source]

	Bases: lerot.analysis.AbstractAnalysis.AbstractAnalysis


	
finish()[source]

	








	
class lerot.analysis.SummarizeAnalysis(*parms)[source]

	Bases: lerot.analysis.AbstractAnalysis.AbstractAnalysis


	
finish()[source]
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lerot.comparison


	
class lerot.comparison.BalancedInterleave(arg_str=None)[source]

	Bases: lerot.comparison.AbstractInterleavedComparison.AbstractInterleavedComparison

Interleave and compare rankers using the original balanced
interleave method.


	
infer_outcome(l, a, c, query)[source]

	




	
interleave(r1, r2, query, length)[source]

	








	
class lerot.comparison.DocumentConstraints(arg_str='random')[source]

	Bases: lerot.comparison.AbstractInterleavedComparison.AbstractInterleavedComparison

Interleave using balanced interleave, compare using document
constraints.


	
check_constraints(l, a, click_ids)[source]

	




	
infer_outcome(l, a, c, query)[source]

	




	
interleave(r1, r2, query, length)[source]

	








	
class lerot.comparison.HistBalancedInterleave(arg_str=None)[source]

	Bases: lerot.comparison.AbstractHistInterleavedComparison.AbstractHistInterleavedComparison

Balanced interleave method, applied to historical data.


	
infer_outcome(l, a, c, target_r1, target_r2, query)[source]

	count clicks within the top-k interleaved list










	
class lerot.comparison.HistDocumentConstraints(arg_str=None)[source]

	Bases: lerot.comparison.AbstractHistInterleavedComparison.AbstractHistInterleavedComparison

Document constraints method, applied to historical data.


	
infer_outcome(l, a, c, target_r1, target_r2, query)[source]

	count clicks within the top-k interleaved list










	
class lerot.comparison.HistProbabilisticInterleave(arg_str=None)[source]

	Bases: lerot.comparison.AbstractHistInterleavedComparison.AbstractHistInterleavedComparison

Probabilistic interleaving using historical data


	
infer_outcome(l, source_context, c, target_r1, target_r2, query)[source]

	








	
class lerot.comparison.HistTeamDraft(arg_str=None)[source]

	Bases: lerot.comparison.AbstractHistInterleavedComparison.AbstractHistInterleavedComparison

Team draft method, applied to historical data.


	
infer_outcome(l, a, c, target_r1, target_r2, query)[source]

	assign clicks for contributed documents










	
class lerot.comparison.OptimizedInterleave(arg_str='')[source]

	Bases: lerot.comparison.AbstractInterleavedComparison.AbstractInterleavedComparison

An implementation of Optimized Interleave as described in:

@see: Radlinski, F., & Craswell, N. (2013, February). Optimized
interleaving for online retrieval evaluation. In Proceedings of the sixth
ACM international conference on Web search and data mining (pp. 245-254).

@author: Anne Schuth
@contact: anne.schuth@uva.nl
@since: February 2013
@requires: Gurobi from http://www.gurobi.com/


	
binary_credit(li, rankA, rankB)[source]

	




	
f(i)[source]

	




	
infer_outcome(l, credit, clicks, query)[source]

	




	
interleave(r1, r2, query, length, bias=0)[source]

	




	
interleave_n(r1, r2, query, length, num_repeat, bias=0)[source]

	




	
inverse_credit(li, rankA, rankB)[source]

	




	
linear_credit(li, rankA, rankB)[source]

	




	
perm_given_index(alist, apermindex)[source]

	See http://stackoverflow.com/questions/5602488/random-picks-from-permutation-generator






	
precompute_rank(R)[source]

	




	
prefix_constraint(rankings, length)[source]

	




	
prefix_constraint_bound(rankings, length, prefix_bound)[source]

	




	
rank(li, R)[source]

	




	
reject(l, rankings)[source]

	




	
sample(docs, length)[source]

	




	
sample_prefix_constraint(rankings, length)[source]

	




	
sample_prefix_constraint_constructive(rankings, length)[source]

	








	
class lerot.comparison.OptimizedInterleaveVa(arg_str=None)[source]

	Bases: lerot.comparison.OptimizedInterleave.OptimizedInterleave


	
precompute_rank_va(R)[source]

	




	
prefix_constraint_va(rankings, length)[source]

	








	
class lerot.comparison.ProbabilisticInterleave(arg_str=None)[source]

	Bases: lerot.comparison.AbstractInterleavedComparison.AbstractInterleavedComparison

Probabilistic interleaving, marginalizes over assignments


	
get_probability_of_list(result_list, context, query)[source]

	




	
infer_outcome(l, a, c, query)[source]

	




	
interleave(r1, r2, query, length)[source]

	








	
class lerot.comparison.ProbabilisticInterleaveWithHistory(arg_str)[source]

	Bases: lerot.comparison.ProbabilisticInterleave.ProbabilisticInterleave

Probabilistic interleaving that reuses historic data (with
importance sampling).


	
infer_outcome(l, context, c, query)[source]

	








	
class lerot.comparison.StochasticBalancedInterleave(arg_str)[source]

	Bases: lerot.comparison.AbstractInterleavedComparison.AbstractInterleavedComparison

Interleave and compare rankers using the stochastic interleave method
introduced in Hofmann et al. ECIR‘11.


	
infer_outcome(l, a, c, query)[source]

	




	
interleave(r1, r2, query, length)[source]

	








	
class lerot.comparison.TeamDraft(arg_str=None)[source]

	Bases: lerot.comparison.AbstractInterleavedComparison.AbstractInterleavedComparison

Baseline team draft method.


	
infer_outcome(l, a, c, query)[source]

	assign clicks for contributed documents






	
interleave(r1, r2, query, length1=None)[source]

	updated to match the original method










	
class lerot.comparison.VaTdi(arg_str=None)[source]

	Bases: lerot.comparison.TeamDraft.TeamDraft

Algorithm described in
https://bitbucket.org/varepsilon/tois2013-interleaving


	
interleave(r1, r2, query, length=None)[source]

	




	
static sampleSmoothly(a, b, maxVal)[source]
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lerot.document


	
class lerot.document.Document(docid, doctype='Web')[source]

	Bases: object


	
get_id()[source]

	




	
get_type()[source]

	




	
set_type(doctype)[source]
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lerot.evaluation


	
class lerot.evaluation.AsRbpEval(alpha=10, beta=0.8)[source]

	Bases: lerot.evaluation.AbstractEval.AbstractEval

Compute AS_RBP metric as described in [1].

[1] Zhou, K. et al. 2012. Evaluating aggregated search pages. SIGIR. (2012).


	
get_value(ranking, labels, orientations, cutoff=-1)[source]

	








	
class lerot.evaluation.DcgEval[source]

	Bases: lerot.evaluation.AbstractEval.AbstractEval

Compute DCG (with gain = 2**rel-1 and log2 discount).


	
evaluate_ranking(ranking, query, cutoff=-1)[source]

	Compute DCG for the provided ranking. The ranking is expected
to contain document ids in rank order.






	
get_dcg(ranked_labels, cutoff=-1)[source]

	Get the dcg value of a list ranking.
Does not check if the numer for ranked labels is smaller than cutoff.






	
get_value(ranking, labels, orientations, cutoff=-1)[source]

	Compute the value of the metric
- ranking contains the list of documents to evaluate
- labels are the relevance labels for all the documents, even those


that are not in the ranking; labels[doc.get_id()] is the relevance of
doc



	orientations contains orientation values for the verticals;
orientations[doc.get_type()] is the orientation value for the
doc (from 0 to 1).












	
class lerot.evaluation.NdcgEval[source]

	Bases: lerot.evaluation.DcgEval.DcgEval

Compute NDCG (with gain = 2**rel-1 and log2 discount).


	
evaluate_ranking(ranking, query, cutoff=-1)[source]

	Compute NDCG for the provided ranking. The ranking is expected
to contain document ids in rank order.






	
get_value(ranking, labels, orientations, cutoff=-1)[source]

	








	
class lerot.evaluation.LetorNdcgEval[source]

	Bases: lerot.evaluation.NdcgEval.NdcgEval

Compute NDCG as implemented in the Letor toolkit.


	
get_dcg(labels, cutoff=-1)[source]

	








	
class lerot.evaluation.VSEval[source]

	Bases: lerot.evaluation.AbstractEval.AbstractEval

Simple vertical selection (VS) metric, a.k.a. prec_v.


	
get_value(ranking, labels, orientations, cutoff=-1)[source]

	








	
class lerot.evaluation.VDEval[source]

	Bases: lerot.evaluation.AbstractEval.AbstractEval

Simple vertical selection (VD) metric, a.k.a. rec_v.


	
get_value(ranking, labels, orientations, cutoff=-1)[source]

	








	
class lerot.evaluation.ISEval[source]

	Bases: lerot.evaluation.AbstractEval.AbstractEval

Simple vertical selection (IS) metric, a.k.a. mean-prec.


	
get_value(ranking, labels, orientations, cutoff=-1)[source]

	








	
class lerot.evaluation.RPEval[source]

	Bases: lerot.evaluation.AbstractEval.AbstractEval

Simple vertical selection (RP) metric, a.k.a. corr.


	
get_value(ranking, labels, orientations, cutoff=-1, ideal_ranking=None)[source]

	








	
class lerot.evaluation.LivingLabsEval[source]

	
	
get_performance()[source]

	




	
get_win()[source]

	




	
update_score(wins)[source]

	








	
class lerot.evaluation.PAKEval[source]

	Bases: lerot.evaluation.AbstractEval.AbstractEval

Precision at k evaluation. Relevant document in ranking up to index k


	
evaluate_ranking(ranking, query, cutoff=-1)[source]
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lerot.environment


	
class lerot.environment.CascadeUserModel(arg_str)[source]

	Bases: lerot.environment.AbstractUserModel.AbstractUserModel

Defines a cascade user model, simulating a user that inspects results
starting from the top of a result list.


	
get_clicks(result_list, labels, **kwargs)[source]

	simulate clicks on list l










	
class lerot.environment.FederatedClickModel(arg_str)[source]

	Bases: lerot.environment.AbstractUserModel.AbstractUserModel


	
b(i, vert)[source]

	




	
static getParamRescaled(rank, serp_len, param_vector)[source]

	




	
static getVertClass(vert_type)[source]

	




	
get_clicks(result_list, labels, **kwargs)[source]

	Simulate clicks on the result_list.
- labels contain relevance labels indexed by the docid






	
get_examination_prob(result_list, **kwargs)[source]

	




	
h(i, serp_len, vert)[source]

	




	
p(i, serp_len)[source]

	








	
class lerot.environment.PositionBasedUserModel(p)[source]

	Bases: lerot.environment.AbstractUserModel.AbstractUserModel

Defines a positions based user model.


	
get_clicks(result_list, labels, **kwargs)[source]

	simulate clicks on list l






	
get_examination_prob(result_list, **kwargs)[source]

	




	
p(i)[source]

	








	
class lerot.environment.RandomClickModel(p=0.5)[source]

	Bases: lerot.environment.AbstractUserModel.AbstractUserModel

Defines a positions based user model.


	
get_clicks(result_list, labels, **kwargs)[source]

	simulate clicks on list l










	
class lerot.environment.LivingLabsRealUser(key, doc_ids)[source]

	Bases: lerot.environment.AbstractUserModel.AbstractUserModel


	
KEY = ''

	




	
get_clicks(result_list, labels, **kwargs)[source]

	




	
get_win(query, feedback_list, lerot_ranked_list)[source]

	Used for seznam site which interleaves ranked list with it’s own list
Returns ‘ranked list winner’ with number of clicks of each ranker e.g. [0 2] where [lerot_list_score seznam_list_score]






	
runs = {}

	




	
upload_run(query, upload_list, runid)[source]

	Uploads a run to living-labs api.










	
class lerot.environment.RelevantUserModel(arg_str)[source]

	Bases: lerot.environment.AbstractUserModel.AbstractUserModel

Defines a user model that clicks on all relevant documents in a list
with an optional limit


	
get_clicks(result_list, labels, **kwargs)[source]
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lerot.experiment


	
class lerot.experiment.GenericExperiment(args_str=None)[source]

	
	
run()[source]

	




	
run_experiment(aux_log_fh)[source]

	








	
class lerot.experiment.LearningExperiment(training_queries, test_queries, feature_count, log_fh, args)[source]

	Bases: lerot.experiment.AbstractLearningExperiment.AbstractLearningExperiment

Represents an experiment in which a retrieval system learns from
implicit user feedback. The experiment is initialized as specified in the
provided arguments, or config file.


	
run()[source]

	A single run of the experiment.










	
class lerot.experiment.MetaExperiment[source]

	
	
apply(conf)[source]

	




	
finish_analytics()[source]

	




	
run_celery()[source]

	




	
run_conf()[source]

	




	
run_local()[source]

	




	
store(conf, r)[source]

	




	
update_analytics()[source]

	




	
update_analytics_file(log_file)[source]

	








	
class lerot.experiment.PrudentLearningExperiment(training_queries, test_queries, feature_count, log_fh, args)[source]

	Bases: lerot.experiment.AbstractLearningExperiment.AbstractLearningExperiment

Represents an experiment in which a retrieval system learns from
implicit user feedback. The experiment is initialized as specified in the
provided arguments, or config file.


	
run()[source]

	Run the experiment num_runs times.










	
class lerot.experiment.HistoricalComparisonExperiment(queries, feature_count, log_fh, args)[source]

	Represents an experiment in which rankers are compared using interleaved
comparisons with live and historic click data.


	
run()[source]

	Run the experiment for num_queries queries.










	
class lerot.experiment.SingleQueryComparisonExperiment(query_dir, feature_count, log_fh, args)[source]

	Represents an experiment in which rankers are compared using interleaved
comparisons on a single query.


	
run()[source]

	Run the experiment for num_queries queries.










	
class lerot.experiment.SyntheticComparisonExperiment(log_fh, args)[source]

	Represents an experiment in which synthetic rankers are compared to
investigate theoretical properties / guarantees.


	
run()[source]

	Run the experiment for num_queries queries.










	
class lerot.experiment.VASyntheticComparisonExperiment(log_fh, args)[source]

	Represents an experiment in which synthetic rankers are compared to
investigate theoretical properties / guarantees.


	
static block_counts(l)[source]

	




	
static block_position1(l, result_length)[source]

	




	
static block_sizes(l)[source]

	




	
static generate_ranking_pair(result_length, num_relevant, pos_method='beyondten', vert_rel='non-relevant', block_size=3, verticals=None, fixed=False, dominates=<function <lambda>>)[source]

	Generate pair of synthetic rankings.
Appendix A, https://bitbucket.org/varepsilon/tois2013-interleaving






	
static get_online_metrics(clicks, ranking)[source]

	




	
init_rankers(query)[source]

	Init rankers for a query

Since the ranker may be stateful, we need to init it every time we
access its documents.






	
run()[source]
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lerot.ranker


	
class lerot.ranker.DeterministicRankingFunction(ranker_arg_str, ties, feature_count, init='random', sample='sample_unit_sphere')[source]

	Bases: lerot.ranker.AbstractRankingFunction.AbstractRankingFunction


	
document_count()[source]

	




	
getDocs(numdocs=None)[source]

	Copied from StatelessRankingFunction.






	
get_document_probability(docid)[source]

	get probability of producing doc as the next document drawn






	
init_ranking(query)[source]

	




	
next()[source]

	produce the next document






	
next_det()[source]

	




	
next_random()[source]

	produce a random next document






	
rm_document(docid)[source]

	remove doc from list of available docs and adjust probabilities










	
class lerot.ranker.ModelRankingFunction[source]

	Bases: lerot.ranker.StatelessRankingFunction.StatelessRankingFunction


	
add_doc_for_query(query, doc)[source]

	




	
init_ranking(query)[source]

	




	
update_weights(new_weights)[source]

	








	
class lerot.ranker.ProbabilisticRankingFunction(ranker_arg_str, ties, feature_count, init='random', sample='sample_unit_sphere')[source]

	Bases: lerot.ranker.AbstractRankingFunction.AbstractRankingFunction


	
document_count()[source]

	




	
getDocs(numdocs=None)[source]

	Copied from StatelessRankingFunction.






	
get_document_probability(docid)[source]

	get probability of producing doc as the next document drawn






	
get_ranking()[source]

	




	
init_ranking(query)[source]

	




	
next()[source]

	produce the next document by random sampling, or
deterministically






	
next_det()[source]

	




	
next_random()[source]

	produce a random next document






	
rm_document(docid)[source]

	remove doc from list of available docs and adjust probabilities










	
class lerot.ranker.StatelessRankingFunction(ranker_arg_str, ties, feature_count, init='random', sample='sample_unit_sphere')[source]

	Bases: lerot.ranker.AbstractRankingFunction.AbstractRankingFunction


	
document_count()[source]

	




	
getDocs(numdocs=None)[source]

	More efficient and less error-prone version of getDocs.






	
init_ranking(query)[source]

	Initialize ranking for particular query.

Since AbstractRankingFunction has a next() function that changes a
state, we need to have a support for that.
You need to set self.docs and the only stateful object self.doc_idx






	
next()[source]

	




	
next_det()[source]

	




	
next_random()[source]

	




	
rm_document(doc)[source]

	




	
verticals(length=None)[source]

	








	
class lerot.ranker.SyntheticDeterministicRankingFunction(synthetic_docs)[source]

	Bases: lerot.ranker.StatelessRankingFunction.StatelessRankingFunction

Synthetic deterministic ranker.


	
get_document_probability(doc)[source]

	Get probability of producing doc as the next document drawn.






	
init_ranking(query)[source]

	




	
update_weights(new_weights)[source]

	








	
class lerot.ranker.SyntheticProbabilisticRankingFunction(ranker_arg_str, ties='random')[source]

	Bases: lerot.ranker.ProbabilisticRankingFunction.ProbabilisticRankingFunction

Synthetic ranker for use in this experiment only


	
get_document_probability(docid)[source]

	get probability of producing doc as the next document drawn






	
init_ranking(synthetic_docids)[source]

	




	
rm_document(docid)[source]

	remove doc from list of available docs, adjust probabilities






	
update_weights(new_weights)[source]

	not required under synthetic data
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lerot.retrieval_system


	
class lerot.retrieval_system.ListwiseLearningSystem(feature_count, arg_str)[source]

	Bases: lerot.retrieval_system.AbstractLearningSystem.AbstractLearningSystem

A retrieval system that learns online from listwise comparisons. The
system keeps track of all necessary state variables (current query,
weights, etc.) so that comparison and learning classes can be stateless
(implement only static / class methods).


	
get_ranked_list(query, getNewCandidate=True)[source]

	




	
get_solution()[source]

	




	
update_solution(clicks)[source]

	








	
class lerot.retrieval_system.PrudentListwiseLearningSystem(feature_count, arg_str)[source]

	Bases: lerot.retrieval_system.AbstractLearningSystem.AbstractLearningSystem

A retrieval system that learns online from listwise comparisons. The
system keeps track of all necessary state variables (current query,
weights, etc.) so that comparison and learning classes can be stateless
(implement only static / class methods).


	
get_outcome(clicks)[source]

	




	
get_ranked_list(query, getNewCandidate=True)[source]

	




	
get_solution()[source]

	




	
update_solution()[source]

	








	
class lerot.retrieval_system.ListwiseLearningSystemWithCandidateSelection(feature_count, arg_str)[source]

	Bases: lerot.retrieval_system.ListwiseLearningSystem.ListwiseLearningSystem

A retrieval system that learns online from listwise comparisons, and
pre-selects exploratory rankers using historic data.


	
select_candidate_beat_the_mean(candidate_us)[source]

	




	
select_candidate_random(candidates)[source]

	




	
select_candidate_repeated(candidates)[source]

	Selects a ranker in randomized matches. Ranker pairs are sampled
uniformly and compared over a number of historical samples. The
outcomes observed over these samples are averaged (with / without
importance sampling). The worse-performing ranker is removed from the
pool. If no preference is found, the ranker to be removed is selected
randomly. The final ranker in the pool is returned. This selection
method assumes transitivity.






	
select_candidate_simple(candidates)[source]

	Selects a ranker in randomized matches. For each historic data point
two rankers are randomly selected from the pool and compared. If a
ranker loses the comparison, it is removed from the pool. If there is
more than one ranker left when the history is exhausted, a ranker is
randomly selected from the remaining pool. This selection method
assumes transitivity (a ranker that loses against one ranker is assumed
to not be the best ranker).










	
class lerot.retrieval_system.PairwiseLearningSystem(feature_count, arg_str)[source]

	Bases: lerot.retrieval_system.AbstractLearningSystem.AbstractLearningSystem

A retrieval system that learns online from pairwise comparisons. The
system keeps track of all necessary state variables (current query,
weights, etc.).


	
get_ranked_list(query)[source]

	




	
get_solution()[source]

	




	
initialize_weights(method, feature_count)[source]

	




	
sample_fixed(n)[source]

	




	
sample_unit_sphere(n)[source]

	See http://mathoverflow.net/questions/24688/efficiently-sampling-
points-uniformly-from-the-surface-of-an-n-sphere






	
update_solution(clicks)[source]

	“Ranker weights are updated after each observed document pair. This
means that a pair may have been misranked when the result list was gen-
erated, but is correctly labeled after an earlier update based on a
higher-ranked pair from the same list.










	
class lerot.retrieval_system.SamplerSystem(feature_count, arg_str, run_count='')[source]

	Bases: lerot.retrieval_system.AbstractLearningSystem.AbstractLearningSystem


	
get_ranked_list(query)[source]

	




	
get_solution()[source]

	




	
update_solution(clicks)[source]

	








	
class lerot.retrieval_system.PerturbationLearningSystem(feature_count, arg_str)[source]

	Bases: lerot.retrieval_system.AbstractLearningSystem.AbstractLearningSystem

A retrieval system that learns online from pairwise comparisons. The
system keeps track of all necessary state variables (current query,
weights, etc.) so that comparison and learning classes can be stateless
(implement only static / class methods).


	
get_ranked_list(query)[source]

	




	
get_solution()[source]

	




	
update_solution(clicks)[source]

	Update the ranker weights

while keeping in mind that documents with a relevance of > 1 are
clicked more than once






	
update_solution_once(clicks)[source]

	Update the ranker weights without regard to multiple clicks
on a single link













          

      

      

    


    
         Copyright 2014, uva.
      Created using Sphinx 1.3.5.
    

  

    
      Navigation

      
        	
          index

        	
          modules |

        	
          previous |

        	lerot 2.0 documentation 
 
      

    


    
      
          
            
  
lerot.query

Interface to query data with functionality for reading queries from svmlight
format, both sequentially and in batch mode.


	
class lerot.query.Query(qid, feature_vectors, labels=None, comments=None)[source]

	
	
get_comment(docid)[source]

	




	
get_comments()[source]

	




	
get_docids()[source]

	




	
get_document_count()[source]

	




	
get_feature_vector(docid)[source]

	




	
get_feature_vectors()[source]

	




	
get_ideal()[source]

	




	
get_label(docid)[source]

	




	
get_labels()[source]

	




	
get_prediction(docid)[source]

	




	
get_predictions()[source]

	




	
get_qid()[source]

	




	
has_ideal()[source]

	




	
set_feature_vector(docid, feature_vector)[source]

	




	
set_ideal(ideal)[source]

	




	
set_label(docid, label)[source]

	




	
set_labels(labels)[source]

	




	
set_predictions(predictions)[source]

	




	
write_to(fh, sparse=False)[source]

	








	
class lerot.query.Queries(fh, num_features, preserve_comments=False)[source]

	a list of queries with some convenience functions


	
get_feature_vectors()[source]

	




	
get_labels()[source]

	




	
get_predictions()[source]

	




	
get_qids()[source]

	




	
get_query(index)[source]

	




	
get_size()[source]

	




	
keys()[source]
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values()[source]

	








	
class lerot.query.QueryStream(fh, num_features, preserve_comments=False)[source]

	iterate over a stream of queries, only keeping one query at a time


	
next()[source]

	




	
read_all()[source]

	








	
lerot.query.load_queries(filename, features, preserve_comments=False)[source]

	Utility method for loading queries from a file.






	
lerot.query.write_queries(filename, queries)[source]

	Utility method for writing queries to a file. Returns the number of
queries written
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# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

"""
Retrieval system implementation for use in learning experiments.
"""

import argparse
import numpy

from .AbstractLearningSystem import AbstractLearningSystem
from ..utils import get_class, split_arg_str, create_ranking_vector


[docs]class PerturbationLearningSystem(AbstractLearningSystem):
    """A retrieval system that learns online from pairwise comparisons. The
    system keeps track of all necessary state variables (current query,
    weights, etc.) so that comparison and learning classes can be stateless
    (implement only static / class methods)."""

    def __init__(self, feature_count, arg_str):
        # parse arguments
        parser = argparse.ArgumentParser(
            description="Initialize retrieval "
            "system with the specified feedback and learning mechanism.",
            prog="PerturbationLearningSystem"
        )
        parser.add_argument("-w", "--init_weights", help="Initialization "
                            "method for weights (random, zero).",
                            required=True)

        # Perturbation arguments
        parser.add_argument("-p", "--perturbator", required=True)
        parser.add_argument("-b", "--swap_prob", default=0.25, type=float)
        # parser.add_argument("-f", "--perturbator_args", nargs="*")

        parser.add_argument("-r", "--ranker", required=True)
        parser.add_argument("-s", "--ranker_args", nargs="*", default=tuple())
        parser.add_argument("-t", "--ranker_tie", default="random")

        parser.add_argument("-l", "--max_results", default=float('Inf'))

        args = vars(parser.parse_known_args(split_arg_str(arg_str))[0])

        self.ranker_class = get_class(args["ranker"])
        self.ranker_args = args["ranker_args"]
        self.ranker_tie = args["ranker_tie"]
        self.init_weights = args["init_weights"]
        self.feature_count = feature_count
        self.ranker = self.ranker_class(
            self.ranker_args,
            self.ranker_tie,
            self.feature_count,
            sample=None,  # explicitly break sampling
            init=self.init_weights
        )

        self.max_results = args["max_results"]

        self.perturbator = get_class(args["perturbator"])(args["swap_prob"])

[docs]    def get_ranked_list(self, query):
        new_ranking, single_start = self.perturbator.perturb(
            self.ranker, query, self.max_results
        )
        self.current_ranking = new_ranking
        self.current_single_start = single_start
        self.current_query = query
        return new_ranking


[docs]    def update_solution_once(self, clicks):
        """
        Update the ranker weights without regard to multiple clicks
        on a single link
        """

        new_ranking = self._get_feedback(clicks)

        # Calculate ranking vectors
        current_vector = create_ranking_vector(
            self.current_query,
            self.current_ranking
        )

        new_vector = create_ranking_vector(
            self.current_query,
            new_ranking
        )

        self.perturbator.update(
            new_vector,
            current_vector,
            self.current_query,
            self.ranker
        )

        # Update the weights
        self.ranker.update_weights(new_vector - current_vector, 1)

        return self.get_solution()


[docs]    def update_solution(self, clicks):
        """
        Update the ranker weights

        while keeping in mind that documents with a relevance of > 1 are
        clicked more than once
        """

        # Loop through clicks until no clicks are left
        while numpy.count_nonzero(clicks) > 0:
            # Update
            self.update_solution_once(clicks)

            # Remove one click per click
            relevant_clicks = numpy.nonzero(clicks)
            for click_index in relevant_clicks:
                clicks[click_index] -= 1

        return self.get_solution()


[docs]    def get_solution(self):
        return self.ranker


    def _get_feedback(self, clicks):
        """
        Get a new ranking of documents, swapped according to user clicks
        """

        max_length = len(self.current_ranking)

        # Check whether new ranking should start with a single start
        if self.current_single_start:
            new_ranking = [self.current_ranking[0]]
        else:
            new_ranking = []
        # Loop for swapping pairs of documents according to clicks
        for i in xrange(self.current_single_start, max_length-1, 2):
            # Swap if there is a click on the lower item of a pair
            if clicks[i+1] and not clicks[i]:
                new_ranking.append(self.current_ranking[i+1])
                new_ranking.append(self.current_ranking[i])
            # Don't swap
            else:
                new_ranking.append(self.current_ranking[i])
                new_ranking.append(self.current_ranking[i+1])

        # Add last index if it hasn't been added yet
        if len(new_ranking) < max_length:
            new_ranking.append(self.current_ranking[max_length-1])

        return new_ranking
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  Source code for lerot.retrieval_system.PairwiseLearningSystem

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/06/14
"""
Retrieval system implementation for use in learning experiments.
"""

import argparse

from numpy import array, dot, ones, where, zeros
from numpy.linalg import norm
from random import gauss, random

from .AbstractLearningSystem import AbstractLearningSystem
from ..utils import get_class, split_arg_str


[docs]class PairwiseLearningSystem(AbstractLearningSystem):
    """A retrieval system that learns online from pairwise comparisons. The
    system keeps track of all necessary state variables (current query,
    weights, etc.)."""

    def __init__(self, feature_count, arg_str):
        self.feature_count = feature_count
        # parse arguments
        parser = argparse.ArgumentParser(description="Initialize retrieval "
            "system with the specified feedback and learning mechanism.",
            prog="PairwiseLearningSystem")
        parser.add_argument("-w", "--init_weights", help="Initialization "
            "method for weights (random, zero, fixed).", required=True)
        parser.add_argument("-e", "--epsilon", required=True, type=float)
        parser.add_argument("-f", "--eta", required=True, type=float)
        parser.add_argument("-l", "--lamb", type=float, default=0.0)
        parser.add_argument("-r", "--ranker", required=True)
        parser.add_argument("-s", "--ranker_args", nargs="*")
        parser.add_argument("-t", "--ranker_tie", default="random")
        args = vars(parser.parse_known_args(split_arg_str(arg_str))[0])
        # initialize weights, comparison method, and learner
        w = self.initialize_weights(args["init_weights"], self.feature_count)
        self.ranker_class = get_class(args["ranker"])
        if "ranker_args" in args and args["ranker_args"] is not None:
            self.ranker_args = " ".join(args["ranker_args"])
            self.ranker_args = self.ranker_args.strip("\"")
        else:
            self.ranker_args = []
            
        self.init_weights = args["init_weights"]
        self.ranker_tie = args["ranker_tie"]
        self.ranker = self.ranker_class(self.ranker_args,
                                        self.ranker_tie,
                                        self.feature_count,
                                        init=self.init_weights)

        self.epsilon = args["epsilon"]
        self.eta = args["eta"]
        self.lamb = args["lamb"]

[docs]    def initialize_weights(self, method, feature_count):
        if method == "zero":
            return zeros(self.feature_count)
        elif method == "random":
            return self.sample_unit_sphere(self.feature_count) * 0.01
        elif method == "fixed":
            return self.sample_fixed(self.feature_count) * 0.01
        else:
            try:
                weights = array([float(num) for num in method.split(",")])
                if len(weights) != feature_count:
                    raise Exception("List of initial weights does not have the"
                        " expected length (%d, expected $d)." %
                        (len(weights, feature_count)))
                return weights
            except Exception as ex:
                raise Exception("Could not parse weight initialization method:"
                    " %s. Possible values: zero, random, or a comma-separated "
                    "list of float values that indicate specific weight values"
                    ". Error: %s" % (method, ex))


[docs]    def sample_unit_sphere(self, n):
        """See http://mathoverflow.net/questions/24688/efficiently-sampling-
        points-uniformly-from-the-surface-of-an-n-sphere"""
        v = zeros(n)
        for i in range(0, n):
            v[i] = gauss(0, 1)
        return v / norm(v)


[docs]    def sample_fixed(self, n):
        v = ones(n)
        return v / norm(v)


[docs]    def get_ranked_list(self, query):
        # current ranker
        self.ranker.init_ranking(query)
        length = min(self.ranker.document_count(), 10)
        l = []
        for _ in range(length):
            if random() > self.epsilon:
                # exploitative
                l.append(self.ranker.next())
            else:
                # exploratory (next and next_random also remove the doc from r)
                l.append(self.ranker.next_random())
        self.current_l = l
        self.current_query = query
        return l


[docs]    def update_solution(self, clicks):
        """"Ranker weights are updated after each observed document pair. This
        means that a pair may have been misranked when the result list was gen-
        erated, but is correctly labeled after an earlier update based on a
        higher-ranked pair from the same list."""
        click_ids = where(clicks == 1)[0]
        if not len(click_ids):  # no clicks, will be a tie
            return self.ranker.w
        # extract pairwise preferences from clicks
        for hi in click_ids:
            # now hi is the rank of the clicked document, l[hi] is the docid
            # for each clicked document, get documents above it
            doc_range = range(hi)
            for lo in doc_range:
                if lo in click_ids:  # y was clicked as well, no constraint.
                    continue
                # check current scores and update ranker weights as needed
                feature_diff = (self.current_query.get_feature_vector(
                    self.current_l[hi]) -
                    self.current_query.get_feature_vector(self.current_l[lo]))
                # hi is the document that should be ranked higher, so it should
                # have a higher score
                y = 1.0
                if y * dot(feature_diff, self.ranker.w.transpose()) < 1.0:
                    new_weights = (self.ranker.w + self.eta * y * feature_diff
                        - self.eta * self.lamb * self.ranker.w)
                    self.ranker.update_weights(new_weights)
        return self.ranker.w


[docs]    def get_solution(self):
        return self.ranker.w
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  Source code for lerot.retrieval_system.ListwiseLearningSystem

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/06/14
"""
Retrieval system implementation for use in learning experiments.
"""

import argparse
from numpy import array
import copy

from .AbstractLearningSystem import AbstractLearningSystem
from ..utils import get_class, split_arg_str


[docs]class ListwiseLearningSystem(AbstractLearningSystem):
    """A retrieval system that learns online from listwise comparisons. The
    system keeps track of all necessary state variables (current query,
    weights, etc.) so that comparison and learning classes can be stateless
    (implement only static / class methods)."""

    def __init__(self, feature_count, arg_str):
        # parse arguments
        parser = argparse.ArgumentParser(description="Initialize retrieval "
            "system with the specified feedback and learning mechanism.",
            prog="ListwiseLearningSystem")
        parser.add_argument("-w", "--init_weights", help="Initialization "
            "method for weights (random, zero).", required=True)
        parser.add_argument("--sample_weights", default="sample_unit_sphere")
        parser.add_argument("-c", "--comparison", required=True)
        parser.add_argument("-f", "--comparison_args", nargs="*")
        parser.add_argument("-r", "--ranker", required=True)
        parser.add_argument("-s", "--ranker_args", nargs="*", default=[])
        parser.add_argument("-t", "--ranker_tie", default="random")
        parser.add_argument("-d", "--delta", required=True, type=str)
        parser.add_argument("-a", "--alpha", required=True, type=str)
        parser.add_argument("--anneal", type=int, default=0)
        parser.add_argument("--normalize", default="False")
        args = vars(parser.parse_known_args(split_arg_str(arg_str))[0])

        self.ranker_class = get_class(args["ranker"])
        self.ranker_args = args["ranker_args"]
        self.ranker_tie = args["ranker_tie"]
        self.sample_weights = args["sample_weights"]
        self.init_weights = args["init_weights"]
        self.feature_count = feature_count
        self.ranker = self.ranker_class(self.ranker_args,
                                        self.ranker_tie,
                                        self.feature_count,
                                        sample=self.sample_weights,
                                        init=self.init_weights)

        if "," in args["delta"]:
            self.delta = array([float(x) for x in args["delta"].split(",")])
        else:
            self.delta = float(args["delta"])
        if "," in args["alpha"]:
            self.alpha = array([float(x) for x in args["alpha"].split(",")])
        else:
            self.alpha = float(args["alpha"])

        self.anneal = args["anneal"]

        self.comparison_class = get_class(args["comparison"])
        if "comparison_args" in args and args["comparison_args"] is not None:
            self.comparison_args = " ".join(args["comparison_args"])
            self.comparison_args = self.comparison_args.strip("\"")
        else:
            self.comparison_args = None
        self.comparison = self.comparison_class(self.comparison_args)
        self.query_count = 0

    def _get_new_candidate(self):
        # Get a new candidate whose weights are slightly changed with strength
        # delta.
        w, u = self.ranker.get_candidate_weight(self.delta)
        candidate_ranker = copy.deepcopy(self.ranker)
        candidate_ranker.update_weights(w)
        return candidate_ranker, u

    def _get_candidate(self):
        return self._get_new_candidate()

[docs]    def get_ranked_list(self, query, getNewCandidate=True):
        self.query_count += 1
        if self.anneal > 0 and self.query_count % self.anneal == 0:
            self.delta /= 2
            self.alpha /= 2

        if getNewCandidate == True:
            self.candidate_ranker, self.current_u = self._get_candidate()
    
        (l, context) = self.comparison.interleave(self.ranker,
                                                  self.candidate_ranker,
                                                  query,
                                                  10)
        self.current_l = l
        self.current_context = context
        self.current_query = query
        return l


[docs]    def update_solution(self, clicks):
        outcome = self.comparison.infer_outcome(self.current_l,
                                                self.current_context,
                                                clicks,
                                                self.current_query)
        if outcome > 0:
            self.ranker.update_weights(self.current_u, self.alpha)
        return self.get_solution()


[docs]    def get_solution(self):
        return self.ranker
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  Source code for lerot.retrieval_system.PrudentListwiseLearningSystem

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/06/14
"""
Retrieval system implementation for use in learning experiments.
"""

import argparse
from numpy import array

from .AbstractLearningSystem import AbstractLearningSystem
from ..utils import get_class, split_arg_str


[docs]class PrudentListwiseLearningSystem(AbstractLearningSystem):
    """A retrieval system that learns online from listwise comparisons. The
    system keeps track of all necessary state variables (current query,
    weights, etc.) so that comparison and learning classes can be stateless
    (implement only static / class methods)."""

    def __init__(self, feature_count, arg_str):
        # parse arguments
        parser = argparse.ArgumentParser(description="Initialize retrieval "
            "system with the specified feedback and learning mechanism.",
            prog="ListwiseLearningSystem")
        parser.add_argument("-w", "--init_weights", help="Initialization "
            "method for weights (random, zero).", required=True)
        parser.add_argument("--sample_weights", default="sample_unit_sphere")
        parser.add_argument("-c", "--comparison", required=True)
        parser.add_argument("-f", "--comparison_args", nargs="*")
        parser.add_argument("-r", "--ranker", required=True)
        parser.add_argument("-s", "--ranker_args", nargs="*")
        parser.add_argument("-t", "--ranker_tie", default="random")
        parser.add_argument("-d", "--delta", required=True, type=str)
        parser.add_argument("-a", "--alpha", required=True, type=str)
        parser.add_argument("--anneal", type=int, default=0)
        parser.add_argument("--normalize", default="False")
        args = vars(parser.parse_known_args(split_arg_str(arg_str))[0])

        self.ranker_class = get_class(args["ranker"])
        self.ranker_args = args["ranker_args"]
        self.ranker_tie = args["ranker_tie"]
        self.sample_weights = args["sample_weights"]
        self.init_weights = args["init_weights"]
        self.feature_count = feature_count
        self.ranker = self.ranker_class(self.ranker_args,
                                        self.ranker_tie,
                                        self.feature_count,
                                        sample=self.sample_weights,
                                        init=self.init_weights)

        if "," in args["delta"]:
            self.delta = array([float(x) for x in args["delta"].split(",")])
        else:
            self.delta = float(args["delta"])
        if "," in args["alpha"]:
            self.alpha = array([float(x) for x in args["alpha"].split(",")])
        else:
            self.alpha = float(args["alpha"])

        self.anneal = args["anneal"]

        self.comparison_class = get_class(args["comparison"])
        if "comparison_args" in args and args["comparison_args"] is not None:
            self.comparison_args = " ".join(args["comparison_args"])
            self.comparison_args = self.comparison_args.strip("\"")
        else:
            self.comparison_args = None
        self.comparison = self.comparison_class(self.comparison_args)

    def _get_new_candidate(self):
        w, u = self.ranker.get_candidate_weight(self.delta)
#        candidate_ranker1 = copy.deepcopy(self.ranker)
#        candidate_ranker1.update_weights(w)
        candidate_ranker2 = self.ranker_class(self.ranker_args,
                                             self.ranker_tie,
                                             self.feature_count,
                                             sample=self.sample_weights,
                                             init=self.init_weights)
        candidate_ranker2.update_weights(w)
        return candidate_ranker2, u

    def _get_candidate(self):
        return self._get_new_candidate()

[docs]    def get_ranked_list(self, query, getNewCandidate=True):
        if getNewCandidate == True:
            self.candidate_ranker, self.current_u = self._get_candidate()
        (l, context) = self.comparison.interleave(self.ranker,
                                                  self.candidate_ranker,
                                                  query,
                                                  10)
        self.current_l = l
        self.current_context = context
        self.current_query = query
        return l


    def _update_weights(self):
        self.ranker.update_weights(self.current_u, self.alpha)

    def _update_solution(self, outcome, _):
        if outcome > 0:
            return self._update_weights()
    
[docs]    def get_outcome(self,clicks):
        return self.comparison.infer_outcome(self.current_l,
                                                self.current_context,
                                                clicks,
                                                self.current_query)


[docs]    def update_solution(self):
        self._update_solution(1, [])
        return self.get_solution()


[docs]    def get_solution(self):
        return self.ranker
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  Source code for lerot.environment.PositionBasedUserModel

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

import numpy as np
from numpy import zeros

from AbstractUserModel import AbstractUserModel


[docs]class PositionBasedUserModel(AbstractUserModel):
    """Defines a positions based user model."""

    def __init__(self, p):
        self.p_param = p

[docs]    def p(self, i):
        return self.p_param ** i


[docs]    def get_clicks(self, result_list, labels, **kwargs):
        """simulate clicks on list l"""
        c = zeros(len(result_list), dtype='int')
        for pos, d in enumerate(result_list):
            E = np.random.binomial(1, self.p(pos))
            label = labels[d.get_id()]
            if E and label:
                c[pos] = 1
        return c


[docs]    def get_examination_prob(self, result_list, **kwargs):
        return [self.p(i) for i in range(len(result_list))]
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  Source code for lerot.environment.CascadeUserModel

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH 07/10/2012

import argparse
import re

from random import random
from numpy import zeros

from .AbstractUserModel import AbstractUserModel
from ..utils import split_arg_str


[docs]class CascadeUserModel(AbstractUserModel):
    """Defines a cascade user model, simulating a user that inspects results
    starting from the top of a result list."""

    def __init__(self, arg_str):
        parser = argparse.ArgumentParser(description="Initialize a cascade "
            "user model with click and stop probabilities.",
            prog="CascadeUserModel")
        parser.add_argument("-c", "--p_click", nargs="+")
        parser.add_argument("-s", "--p_stop", nargs="+")
        args = vars(parser.parse_args(split_arg_str(arg_str)))
        # allow arbitrary hash maps to map relevance labels to click and stop
        # probabilities
        p_click_str = "".join(args["p_click"]).strip("\"")
        self.p_click = {}
        for entry in re.split("\s*,\s*", p_click_str):
            (key, value) = re.split("\s*:\s*", entry)
            self.p_click[int(key)] = float(value)
        self.p_stop = {}
        p_stop_str = "".join(args["p_stop"]).strip("\"")
        for entry in re.split("\s*,\s*", p_stop_str):
            (key, value) = re.split("\s*:\s*", entry)
            self.p_stop[int(key)] = float(value)

[docs]    def get_clicks(self, result_list, labels, **kwargs):
        """simulate clicks on list l"""
        c = zeros(len(result_list), dtype='int')
        for pos, d in enumerate(result_list):
            label = labels[d.get_id()]
            if label not in self.p_click:
                raise Exception("Cardinality of labels does not match the user"
                                " model.")
            # generate a random number between 0 and 1
            rand = random()
            if rand < self.p_click[label]:
                c[pos] = 1  # click at rank r
                # if there was a click, determine whether to stop
                rand = random()
                if rand < self.p_stop[label]:
                    break
        return c
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  Source code for lerot.environment.RelevantUserModel

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH 07/10/2012

import argparse
import re

from numpy import zeros

from .AbstractUserModel import AbstractUserModel
from ..utils import split_arg_str


[docs]class RelevantUserModel(AbstractUserModel):
    """
    Defines a user model that clicks on all relevant documents in a list
    with an optional limit
    """

    def __init__(self, arg_str):
        parser = argparse.ArgumentParser(
            description="Defines a user model that clicks on all relevant "
            "documents in a list with an optional limit",
            prog="RelevantUserModel")
        parser.add_argument("-limit", "--result_click_limit", default=-1)
        args = vars(parser.parse_args(split_arg_str(arg_str)))
        self.result_limit = int(args["result_click_limit"])

[docs]    def get_clicks(self, result_list, labels, **kwargs):
        click_list = zeros(len(result_list), dtype='int')
        for result_index, d in enumerate(result_list):
            if self.result_limit == result_index:
                break
            # Sets the click amount to the relevance value of a document
            click_list[result_index] = labels[d.get_id()]
        return click_list
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  Source code for lerot.environment.LivingLabsRealUser

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH 07/10/2012


from .AbstractUserModel import AbstractUserModel

import requests
import json
import time
from numpy import asarray
from time import strftime, strptime, localtime, sleep
import sys


[docs]class LivingLabsRealUser(AbstractUserModel):
            
    runs = {}
    __doc_ids__ = {}
    __reversed_docids__ = {}
    __HOST__ = "http://living-labs.net:5000/api"
    KEY = "" #3061C7A142E10020-SNHXGT52ORZRQ3SC
    
    __QUERYENDPOINT__ = "participant/query"
    __DOCENDPOINT__ = "participant/doc"
    __DOCLISTENDPOINT__ = "participant/doclist"
    __RUNENDPOINT__ = "participant/run"
    __FEEDBACKENDPOINT__ = "participant/feedback"
    
    __HEADERS__ = {'content-type': 'application/json'}

    
    
    def __init__(self, key, doc_ids):
        self.KEY = key
        self.__doc_ids__ = doc_ids
        self.__reversed_docids__ = self.__get_Inverse_docids__(self.__doc_ids__)
    
    
    
    def __get_feedback__(self, qid, runid):
        """
        Returns the feedback for a given query
        """
        sleep(0.1)
        while True:
            try:
                r = requests.get("/".join([self.__HOST__, self.__FEEDBACKENDPOINT__, self.KEY, qid, runid]), headers=self.__HEADERS__, timeout=180)
                break
            except (requests.exceptions.RequestException, requests.exceptions.ConnectionError) as e:
                print e, 'Retrying....'
                r = self.__get_feedback__(qid, runid)
        if r.status_code != requests.codes.ok:
            print r.text
            r.raise_for_status()
        return r.json()
    

    def __get_Inverse_docids__(self, input_dict):
        """
        Input: dictionary[queryID][living-labsDocID] = LerotDocID or dictionary[queryID][LerotDocID] = Living-labsDocID
        Returns a dictionary[queryID][living-labsDocID] = LerotDocID or dictionary[queryID][LerotDocID] = Living-labsDocID
        """
        return_dict = {}
        for qid in input_dict:
            return_dict[qid] = {v: k for k, v in input_dict[qid].items()}
        return return_dict
    
    
    def __lerot2LL_docids__(self, query, lerot_list):
        """
        Returns: List of living-labs doc ids coinciding with the lerot list entered
        """
        return_list = []
        for doc in lerot_list:
            return_list.append({'docid' : self.__doc_ids__[query.get_qid()][doc.get_id()]})
        return return_list
    
    
    
    def __LL2lerot_docids__(self, query, LL_feedbacklist, lerot_list):
        """
        Returns list of clicks in lerot coinciding to lerot uploaded list e.g [0 0 0 1 0 0 0 0 0 0] 
        """
        return_list = []
        for doc2 in lerot_list:
            common_doc = False#keep track if common document has been found
            for doc1 in LL_feedbacklist['doclist']:
                if doc2['docid'] == doc1['docid']:#If document ID is the same in both lists
                    if doc1['clicked'] ==True and doc1['team'] == 'participant':#if the document was clicked, append 1 and break to next document in feedback
                        return_list.append(1)
                        common_doc = True
                        break
                    if doc1['clicked'] == False and doc1['team'] == 'participant':#if not clicked, append 0 and break to next document in feedback
                        common_doc = True
                        return_list.append(0)
                        break
            if common_doc == False:#if current docid is not within uploaded list, append 0 regardless
                return_list.append(0)
        return asarray(return_list)


[docs]    def get_win(self, query, feedback_list, lerot_ranked_list):
        """
        Used for seznam site which interleaves ranked list with it's own list
        Returns 'ranked list winner' with number of clicks of each ranker e.g. [0 2] where [lerot_list_score seznam_list_score]
        """
        ranker_winner = [0, 0]
        for doc1 in feedback_list['doclist']:
            for doc2 in lerot_ranked_list['doclist']:
                if doc2['docid'] == doc1['docid']:#If document ID is the same in both lists
                    if doc1['clicked'] == True and doc1['team'] == 'participant':#if the document was clicked, append
                        ranker_winner[0] += 1
                        break
                    if doc1['clicked'] == False and doc1['team'] == 'participant':
                        break
            if doc1['clicked'] == True and doc1['team'] == 'site':
                ranker_winner[1] += 1
        return ranker_winner




[docs]    def upload_run(self, query, upload_list, runid):
        """
        Uploads a run to living-labs api. 
        """
        doc_list = self.__lerot2LL_docids__(query, upload_list)
        payload = {"runid": runid, "doclist": doc_list}
        while True:
            sleep(0.1)
            try:
                r = requests.put("/".join([self.__HOST__, self.__RUNENDPOINT__, self.KEY, query.get_qid()]), data=json.dumps(payload), headers=self.__HEADERS__)
                break
            except (requests.exceptions.RequestException, requests.exceptions.ConnectionError, requests.exceptions.Timeout) as e:
                print e, 'Retrying....'
                r = self.upload_run(query, upload_list, runid)
        if r.status_code != requests.codes.ok:
            print r.text
            r.raise_for_status()
        the_time = strftime("%a, %d %b %Y %H:%M:%S -0000", localtime())
        
        return payload, the_time    

        
    
[docs]    def get_clicks(self, result_list, labels, **kwargs):
        time.sleep(0.1)
        """
        Returns the list of clicked documents from an uploaded lerot ranking list, and the feedback
        """
        query = kwargs['query']
        upload_time = kwargs['upload_time']
        lerot_ranked_list = kwargs['ranker_list']['doclist']
        runid = kwargs['run_id']
        qid = query.__qid__
        feedbacks = self.__get_feedback__(qid, runid)
        for feedback in feedbacks['feedback']:
            if strptime(feedback['modified_time'], "%a, %d %b %Y %H:%M:%S -0000") >= strptime(upload_time, "%a, %d %b %Y %H:%M:%S -0000"):
                print feedback
                return feedback, self.__LL2lerot_docids__(query, feedback, lerot_ranked_list)
        return None, None
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  Source code for lerot.environment.RandomClickModel

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

import numpy as np
from numpy import zeros

from AbstractUserModel import AbstractUserModel

[docs]class RandomClickModel(AbstractUserModel):
    """Defines a positions based user model."""

    def __init__(self, p=0.5):
        self.p = p

[docs]    def get_clicks(self, result_list, labels, **kwargs):
        """simulate clicks on list l"""
        c = zeros(len(result_list), dtype='int')
        for pos, d in enumerate(result_list):
            if np.random.binomial(1, self.p):
                c[pos] = 1
        return c
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  Source code for lerot.environment.FederatedClickModel

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

from collections import defaultdict
import itertools
import numpy as np

from AbstractUserModel import AbstractUserModel


[docs]class FederatedClickModel(AbstractUserModel):
    def __init__(self, arg_str):
        self.parmh = {'text': [0.95, 0.3, 0.25, 0.2, 0.15, 0.1, 0.05, 0.05, 0.05, 0.05, 0.05, 0.05],
                      'media': [0.95, 0.9, 0.85, 0.8, 0.75, 0.7, 0.3, 0.25, 0.2, 0.15, 0.10, 0.05]}
        self.parmphi = [.68, .61, .48, .34, .28, .2, .11, .1, .08, .06]
        args = arg_str.split()
        self.pargamma = {'text': float(args[0]), 'media': float(args[1])}

[docs]    def h(self, i, serp_len, vert):
        return self.getParamRescaled(i, serp_len, self.parmh[self.getVertClass(vert)])


[docs]    def p(self, i, serp_len):
        return self.getParamRescaled(i, serp_len, self.parmphi)


[docs]    def b(self, i, vert):
        return min(1, 1.0 / ((abs(i) + self.pargamma[self.getVertClass(vert)])))


    @staticmethod
[docs]    def getParamRescaled(rank, serp_len, param_vector):
        assert rank < serp_len
        if serp_len <= len(param_vector):
            return param_vector[rank]
        origin_rank = float(rank) / (serp_len - 1) * (len(param_vector) - 1)
        left = int(origin_rank)
        delta = origin_rank - left
        if delta < 0.01:
            return param_vector[left]
        return param_vector[left] * (1 - delta) + param_vector[left + 1] * delta


    @staticmethod
[docs]    def getVertClass(vert_type):
        if vert_type in ['Answer', 'Blog', 'Books', 'Discussion',
                         'News', 'Scholar', 'Wiki']:
            return 'text'
        elif vert_type in ['Image', 'Recipe', 'Shopping', 'Video', 'Apps']:
            return 'media'
        else:
            raise NotImplementedError('Unknown vertical type: %s' % vert_type)


[docs]    def get_clicks(self, result_list, labels, **kwargs):
        """Simulate clicks on the result_list.
            - labels contain relevance labels indexed by the docid
        """
        N = len(result_list)
        orientation = kwargs.get('orientation')
        if orientation is None:
            orientation = defaultdict(lambda: 1.0)
        vert_types = set(d.get_type() for d in result_list if d.get_type() != 'Web')
        biased_verticals = set([])      # the set of verticals for which A^j == True
        for vert in vert_types:
            hposs = [i for i, d in enumerate(result_list) if d.get_type() == vert]
            A = np.random.binomial(1, self.h(hposs[0], N, vert) * orientation[vert])
            if A:
                biased_verticals.add(vert)
        examination_probs = self._examination_prob(result_list, biased_verticals)
        return [1 if labels[d.get_id()] > 0 and np.random.binomial(1, e) else 0 \
            for (e, d) in zip(examination_probs, result_list)]


[docs]    def get_examination_prob(self, result_list, **kwargs):
        N = len(result_list)
        orientation = kwargs.get('orientation')
        if orientation is None:
            orientation = defaultdict(lambda: 1.0)
        vert_types = list(set(d.get_type() for d in result_list if d.get_type() != 'Web'))
        # P(A_j = 1)
        p_A_j_1 = np.zeros(len(vert_types))
        for j, vert in enumerate(vert_types):
            hposs = [i for i, d in enumerate(result_list) if d.get_type() == vert]
            p_A_j_1[j] = self.h(hposs[0], N, vert) * orientation[vert]
        # P(E_i = 1) = \sum_A P(A) \cdot P(E_i = 1 \mid A)
        p_E = np.zeros(N)
        # A is a vector of attractiveness values of length `len(vert_types)`
        for A in itertools.product([0, 1], repeat=len(vert_types)):
            biased_verticals = set(v for (a, v) in zip(A, vert_types) if a)
            # P(A) = \prod_j P(A_j)
            p_A = 1.0
            for j, a in enumerate(A):
                p_A *= p_A_j_1[j] if a else (1 - p_A_j_1[j])
            # P(E = 1 \mid A)
            p_E_1_mid_A = self._examination_prob(result_list, biased_verticals)
            p_E += p_A * np.array(p_E_1_mid_A)
        return p_E


    def _examination_prob(self, result_list, biased_verticals):
        N = len(result_list)
        examination_probs = []
        for pos, d in enumerate(result_list):
            beta = 0
            for vert in biased_verticals:
                nearest = min((i for i, d in enumerate(result_list) \
                               if d.get_type() == vert),
                              key=lambda i: (abs(i - pos), i))
                beta = max(beta, self.b(nearest - pos, vert))
            beta = min(1, beta)
            phi = self.p(pos, N)
            e = phi + (1 - phi) * beta
            examination_probs.append(e)
        return examination_probs
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  Source code for lerot.comparison.HistBalancedInterleave

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/08/21

from numpy import asarray

from .AbstractHistInterleavedComparison import AbstractHistInterleavedComparison
from .BalancedInterleave import BalancedInterleave


[docs]class HistBalancedInterleave(AbstractHistInterleavedComparison):
    """Balanced interleave method, applied to historical data."""

    def __init__(self, arg_str=None):
        self.bi = BalancedInterleave()

    def _get_assignment(self, r1, r2, query, length):
        r1.init_ranking(query)
        r2.init_ranking(query)
        length = min(r1.document_count(), r2.document_count(), length)
        # get ranked list for each ranker
        l1, l2 = [], []
        for _ in range(length):
            l1.append(r1.next())
            l2.append(r2.next())
        return (asarray(l1), asarray(l2))

[docs]    def infer_outcome(self, l, a, c, target_r1, target_r2, query):
        """count clicks within the top-k interleaved list"""
        return self.bi.infer_outcome(l, self._get_assignment(target_r1,
            target_r2, query, len(l)), c, query)
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  Source code for lerot.comparison.BalancedInterleave

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/06/19

import argparse

from numpy import asarray, where
from random import randint


from .AbstractInterleavedComparison import AbstractInterleavedComparison
from ..utils import split_arg_str


[docs]class BalancedInterleave(AbstractInterleavedComparison):
    """Interleave and compare rankers using the original balanced
    interleave method."""

    def __init__(self, arg_str=None):
        # this check prevents errors from the if statement at #36
        if arg_str is None:
            arg_str = "random"
        if arg_str.startswith("--"):
            parser = argparse.ArgumentParser(description="Parse arguments for "
                "interleaving method.", prog=self.__class__.__name__)
            parser.add_argument("-s", "--startinglist")
            args = vars(parser.parse_known_args(split_arg_str(arg_str))[0])
            if "startinglist" in args:
                self.startinglist = args["startinglist"]
            else:
                self.startinglist = "random"
        else:
            self.startinglist = arg_str

[docs]    def interleave(self, r1, r2, query, length):
        # get ranked list for each ranker (put in assignment var)
        l1, l2 = [], []
        r1.init_ranking(query)
        r2.init_ranking(query)
        length = min(r1.document_count(), r2.document_count(), length)
        for _ in range(length):
            l1.append(r1.next())
            l2.append(r2.next())
        # interleave
        l = []
        i1, i2 = 0, 0

        if self.startinglist == "random":
            # pick starting list at random
            first = randint(0, 1)
        elif self.startinglist == "fixed":
            first = 0
        else:
            raise Exception("Unknown starting method '%s' for "
                            "comparison method %s." %
                            (self.startinglist, self.__class__.__name__))

        # interleave deterministically
        while len(l) < length:
            if (i1 < i2) or (i1 == i2 and first == 0):
                if l1[i1] not in l:
                    l.append(l1[i1])
                i1 += 1
            else:
                if l2[i2] not in l:
                    l.append(l2[i2])
                i2 += 1
        # for balanced interleave the assignment captures the two original
        # ranked result lists l1 and l2
        return (asarray(l), (asarray(l1), asarray(l2)))


[docs]    def infer_outcome(self, l, a, c, query):
        c = asarray(c)
        a = (asarray(a[0]), asarray(a[1]))
        click_ids = where(c == 1)[0]
        if not len(click_ids):  # no clicks, will be a tie
            return 0
        # find minimum rank of the lowest click: k
        clicks_on_l1 = []
        clicks_on_l2 = []
        for clicked in click_ids:
            a1_clicks = where(a[0] == l[clicked])
            if len(a1_clicks[0]):
                clicks_on_l1.append(a1_clicks[0][0])
            a2_clicks = where(a[1] == l[clicked])
            if len(a2_clicks[0]):
                clicks_on_l2.append(a2_clicks[0][0])
        # lowest click
        lowest_click = -1
        if len(clicks_on_l1) and len(clicks_on_l2):
            lowest_click = min(max(clicks_on_l1), max(clicks_on_l2))
        elif len(clicks_on_l1):
            lowest_click = max(clicks_on_l1)
        elif len(clicks_on_l2):
            lowest_click = max(clicks_on_l2)
        # get number of clicked documents ranked higher or equal to N
        # for both lists
        c1, c2 = 0, 0
        for i in click_ids:
            if where(a[0] == l[i]) <= lowest_click:
                c1 += 1
            if where(a[1] == l[i]) <= lowest_click:
                c2 += 1
        # compare and return outcome
        return -1 if c1 > c2 else 1 if c2 > c1 else 0
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  Source code for lerot.comparison.DocumentConstraints

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/06/19

import argparse

from numpy import asarray, where
from random import randint

from .AbstractInterleavedComparison import AbstractInterleavedComparison
from ..utils import split_arg_str


[docs]class DocumentConstraints(AbstractInterleavedComparison):
    """Interleave using balanced interleave, compare using document
    constraints."""

    def __init__(self, arg_str="random"):
        if arg_str.startswith("--"):
            parser = argparse.ArgumentParser(description="Parse arguments for "
                "interleaving method.", prog=self.__class__.__name__)
            parser.add_argument("-s", "--startinglist", default="random")
            parser.add_argument("-c", "--constraints", type=int, default=3,
                help="Specify which constraint types should be considered. Pos"
                "sible values: 1 - only infer constraints between clicked and "
                "previous non-clicked documents; 2 - in  addition, infer const"
                "raints with the document immediately following a clicked one,"
                " if it was not clicked; 3: in addition infer constraints \w t"
                "he next document that was not clicked.")
            args = vars(parser.parse_known_args(split_arg_str(arg_str))[0])
            self.startinglist = args["startinglist"]
            self.constraints = args["constraints"]
        else:
            self.startinglist = arg_str
            self.constraints = 3

[docs]    def interleave(self, r1, r2, query, length):
        # get ranked list for each ranker (put in assignment var)
        l1, l2 = [], []
        r1.init_ranking(query)
        r2.init_ranking(query)
        length = min(r1.document_count(), r2.document_count(), length)
        for _ in range(length):
            l1.append(r1.next())
            l2.append(r2.next())
        # interleave
        l = []
        i1, i2 = 0, 0

        if self.startinglist == "random":
            # pick starting list at random
            first = randint(0, 1)
        elif self.startinglist == "fixed":
            first = 0
        elif self.startinglist == "0":
            first = 0
        elif self.startinglist == "1":
            first = 1
        else:
            raise Exception("Unknown starting method '%s' for "
                            "comparison method %s." %
                            (self.startinglist, self.__class__.__name__))

        # interleave deterministically
        while len(l) < length:
            if (i1 < i2) or (i1 == i2 and first == 0):
                if l1[i1] not in l:
                    l.append(l1[i1])
                i1 += 1
            else:
                if l2[i2] not in l:
                    l.append(l2[i2])
                i2 += 1
        # for balanced interleave the assignment captures the two original
        # ranked result lists l1 and l2
        return (asarray(l), (asarray(l1), asarray(l2)))


[docs]    def check_constraints(self, l, a, click_ids):
        c1, c2 = 0, 0
        for hi in click_ids:
            # now hi is the rank of the clicked document, l[hi] is the docid
            # for each clicked document, get documents above it
            doc_range = range(hi)
            # if we're not at the lowest document, add the document after the
            # clicked one as another potential constraint
            # addtl. constraints for non-clicked documents directly after hi
            if self.constraints > 1 and len(l) > hi + 1:
                doc_range.append(hi + 1)
            for lo in doc_range:
                if lo in click_ids:  # y was clicked as well, no constraint.
                    # Add a potential constraint for the document after that.
                    # (OPTIONAL additional constraint)
                    if self.constraints > 2 and lo > hi and len(l) > lo + 1:
                        doc_range.append(lo + 1)
                    continue
                # if those docs are in the same order in l*, then a constraint
                # is violated
                if len(where(a[0] == l[lo])[0]):
                    # doc we want lower is in top N
                    if not len(where(a[0] == l[hi])[0]) or (
                        where(a[0] == l[lo]) < where(a[0] == l[hi])):
                        # and the other is not in top N or has a lower rank
                        c1 += 1
                if len(where(a[1] == l[lo])[0]):
                    if not len(where(a[1] == l[hi])[0]) or (
                        where(a[1] == l[lo]) < where(a[1] == l[hi])):
                        c2 += 1
        return (c1, c2)


[docs]    def infer_outcome(self, l, a, c, query):
        c = asarray(c)
        a = (asarray(a[0]), asarray(a[1]))
        click_ids = where(c == 1)[0]
        if not len(click_ids):  # no clicks, will be a tie
            return 0

        # check for violated constraints
        c1, c2 = self.check_constraints(l, a, click_ids)
        # now we have constraints, not clicks, reverse outcome
        return 1 if c1 > c2 else -1 if c2 > c1 else 0
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  Source code for lerot.comparison.OptimizedInterleave

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

import random
import argparse
import numpy as np
import math
import time

from .AbstractInterleavedComparison import AbstractInterleavedComparison
from ..utils import split_arg_str


# Maximum number of documents (in A and B) that we can feed to OI* alggorithms
MAX_NUMBER_OF_DOCS = 20

[docs]class OptimizedInterleave(AbstractInterleavedComparison):
    """
    An implementation of Optimized Interleave as described in:

    @see: Radlinski, F., & Craswell, N. (2013, February). Optimized
    interleaving for online retrieval evaluation. In Proceedings of the sixth
    ACM international conference on Web search and data mining (pp. 245-254).

    @author: Anne Schuth
    @contact: anne.schuth@uva.nl
    @since: February 2013
    @requires: Gurobi from http://www.gurobi.com/
    """

    def __init__(self, arg_str=""):
        parser = argparse.ArgumentParser(description=self.__doc__,
                                         prog=self.__class__.__name__)
        parser.add_argument("-c", "--credit", choices=["linear_credit",
                                                       "binary_credit",
                                                       "inverse_credit",
                                                       "negative_credit"],
                            default="linear_credit")
        parser.add_argument("--allowed_leavings",
                            choices=["prefix_constraint",
                                     "sample_prefix_constraint",
                                     "sample_prefix_constraint_constructive"],
                            default="prefix_constraint")
        parser.add_argument("--sample_size", type=int, default=-1)
        parser.add_argument("--prefix_bound", type=int, default=-1)
        parser.add_argument("--verbose", action="store_true", default=False)
        args = vars(parser.parse_known_args(split_arg_str(arg_str))[0])
        self.credit = getattr(self, args["credit"])
        self.allowed_leavings = getattr(self, args["allowed_leavings"])
        self.verbose = args["verbose"]
        self.prefix_bound = args["prefix_bound"]
        self.sample_size = args["sample_size"]

[docs]    def f(self, i):
        # Implemented as footnote 4 suggests
        return 1. / i


[docs]    def precompute_rank(self, R):
        rank = {}
        for i in xrange(len(R)):
            rank[R[i]] = i + 1
        return rank


[docs]    def rank(self, li, R):
        # Implemented as in d'.1
        if li in R:
            return R[li]
        return len(R) + 1


[docs]    def binary_credit(self, li, rankA, rankB):
        if self.rank(li, rankA) < self.rank(li, rankB):
            return 1
        elif self.rank(li, rankA) > self.rank(li, rankB):
            return -1
        return 0


[docs]    def linear_credit(self, li, rankA, rankB):
        # Equation (14)
        return self.rank(li, rankA) - self.rank(li, rankB)


[docs]    def inverse_credit(self, li, rankA, rankB):
        # Equation (15)
        return 1. / self.rank(li, rankB) - 1. / self.rank(li, rankA)


[docs]    def prefix_constraint_bound(self, rankings, length, prefix_bound):
        currentlevel = [([], [0] * len(rankings), 1)]
        nextlevel = []
        for _ in range(length):
            for prefix, indexes, indexk in currentlevel:
                addedthislevel = []
                for i in range(len(rankings)):
                    index = indexes[i]
                    ranking = rankings[i]
                    d = None
                    if index < len(ranking) and index <= indexk + prefix_bound:
                        d = ranking[index]
                        while d in prefix:
                            d = None
                            index += 1
                            if index < len(ranking) and index <= indexk + prefix_bound:
                                d = ranking[index]
                            else:
                                break
                        if d in addedthislevel:
                            continue
                        if d is not None:
                            addedthislevel.append(d)
                            branchindexes = indexes[:]
                            branchindexes[i] = index + 1
                            if min(branchindexes) > indexk - prefix_bound:
                                branchindexk = indexk + 1
                            else:
                                branchindexk = indexk
                            branch = (prefix + [d], branchindexes, branchindexk)
                            nextlevel.append(branch)

            currentlevel = nextlevel
            nextlevel = []

        # L contains allowed multileavings, according to equation (5)
        L = [n for n, _, _ in currentlevel]
        del currentlevel
        del nextlevel
        return L


[docs]    def prefix_constraint(self, rankings, length):
        prefix_bound = length if self.prefix_bound < 0 else self.prefix_bound
        L = []
        while len(L) == 0 and prefix_bound <= length:
            L = self.prefix_constraint_bound(rankings, length, prefix_bound)
            prefix_bound += 1
        return L


[docs]    def perm_given_index(self, alist, apermindex):
        """
        See http://stackoverflow.com/questions/5602488/random-picks-from-permutation-generator
        """
        alist = alist[:]
        for i in range(len(alist) - 1):
            apermindex, j = divmod(apermindex, len(alist) - i)
            alist[i], alist[i + j] = alist[i + j], alist[i]
        return alist


[docs]    def sample(self, docs, length):
        r = random.randint(0, math.factorial(len(docs)))
        l = self.perm_given_index(docs, r)
        l = l[:length]
        return l


[docs]    def reject(self, l, rankings):
        indexes = [0] * len(rankings)

        def update(i, l, k):
            if rankings[i][indexes[i]] == l[k]:
                indexes[i] += 1
                while k >= indexes[i] and len(rankings[i]) > indexes[i]:
                    found = False
                    for m in range(k):
                        if rankings[i][indexes[i]] == l[m]:
                            indexes[i] += 1
                            found = True
                            break
                    if not found:
                        break
                return True
            return False

        for k in range(len(l)):
            found = False
            for i in range(len(rankings)):
                if update(i, l, k):
                    found = True
            if not found:
                return True
        return False


[docs]    def sample_prefix_constraint(self, rankings, length):
        docs = list(set().union(*rankings))
        L = []
        start = time.time()
        reject1 = reject2 = reject3 = 0
        rejects = {}
        accepts = {}
        while len(L) < 1000 and time.time() < start + 3:
            l = self.sample(docs, length)
            tl = tuple(l)
            if tl in accepts:
                reject1 += 1
                continue
            if tl in rejects:
                reject2 += 1
                continue
            if self.reject(l, rankings):
                reject3 += 1
                rejects[tl] = 1
                continue
            accepts[tl] = 1
            L.append(l)
        if self.verbose:
            print "perms", math.factorial(len(docs))
            print "reject1", reject1
            print "reject2", reject2
            print "reject3", reject3
            print "l", len(L)
            print "time", time.time() - start
        return L


[docs]    def sample_prefix_constraint_constructive(self, rankings, length):
        L = []
        start = time.time()
        while len(L) < self.sample_size and time.time() < start + 10:
            l = []
            indexes = [0] * len(rankings)
            while len(l) < length:
                r = random.randint(0, len(rankings) - 1)
                if indexes[r] >= length:
                    continue
                d = rankings[r][indexes[r]]
                indexes[r] += 1
                while d in l and indexes[r] < length:
                    d = rankings[r][indexes[r]]
                    indexes[r] += 1
                if not d in l:
                    l.append(d)
            if not l in L:
                L.append(l)
        return L


[docs]    def interleave(self, r1, r2, query, length, bias=0):
        return self.interleave_n(r1, r2, query, length, 1, bias=0)[0]


[docs]    def interleave_n(self, r1, r2, query, length, num_repeat, bias=0):
        import gurobipy

        r1.init_ranking(query)
        r2.init_ranking(query)
        rA, rB = (r.getDocs() for r in [r1, r2])
        length = min(len(rA), len(rB), length)
        assert length <= MAX_NUMBER_OF_DOCS
        # We may need longer rA and rB for interleaving, so this is not a bug.
        rA = rA[:length]
        rB = rB[:length]
        L = self.allowed_leavings([rA, rB], length)
        assert len(L) > 0, (rA, rB, length)

        # Pre-compute credit for each list l in L
        rankA = self.precompute_rank(rA)
        rankB = self.precompute_rank(rB)
        credit = [[self.credit(li, rankA, rankB) for li in l] for l in L]

        # Construct a set of constraints
        m = gurobipy.Model("system")
        m.params.outputFlag = 0
        P = []
        # Add a parameter Pi for each list that adheres to equation (6)
        for i in range(len(L)):
            P.append(m.addVar(lb=0.0, ub=1.0, name='p%d' % i))
        m.update()
        # Constraint for equation (7)
        m.addConstr(gurobipy.quicksum(P) == 1, 'sum')
        # Constraints for equation(8) for each k
        for k in xrange(length):
            m.addConstr(gurobipy.quicksum([P[n] * credit[n][k] for n in xrange(len(L))]) == 0, "c%d" % k)

        # Add sensitivity as an objective to the optimization, equation (13)
        S = []
        for i in range(len(L)):
            # Equation (9)
            wa = sum([self.f(k + 1)
                      for k in range(len(L[i])) if credit[i][k] > 0])
            # Equation (10)
            wb = sum([self.f(k + 1)
                      for k in range(len(L[i])) if credit[i][k] < 0])
            # Equation (11)
            wt = sum([self.f(k + 1)
                      for k in range(len(L[i])) if credit[i][k] == 0])
            if wa + wb > 0:
                s = -((1 - wt) /
                      (wa + wb)) * math.log(((wa ** wa) * (wb ** wb)) /
                                             ((wa + wb) ** (wa + wb)), 2)
                S.append(P[i] * s)
        m.setObjective(gurobipy.quicksum(S), gurobipy.GRB.MAXIMIZE)

        # Optimize the system and if it is infeasible, relax the constraints
        self.relaxed = False
        m.optimize()
        if m.status == gurobipy.GRB.INFEASIBLE:
            self.relaxed = True
            m.feasRelaxS(1, False, False, True)
            # Restore constraint for equation (7)
            m.addConstr(gurobipy.quicksum(P) == 1, 'sum')
            m.addConstr(gurobipy.quicksum(
                [gurobipy.quicksum([P[n] * credit[n][k] for n in xrange(len(L))]) for k in xrange(length)]
            ) == 0, "c%d" % k)

            m.optimize()

        assert m.status != gurobipy.GRB.INFEASIBLE

        if self.verbose:
            print rA
            print rB
            for i in range(len(L)):
                print L[i], credit[i], P[i].x
            m.printStats()

        # Sample n lists from L using the computed probabilities
        problist = sorted([(P[i].x, L[i], credit[i])
                           for i in range(len(L)) if P[i].x > 0])
        result = []
        for i in xrange(num_repeat):
            cumprob = 0.0
            randsample = random.random()
            for (p, l, cr) in problist:
                cumprob += p
                if randsample <= cumprob:
                    result.append((np.asarray(l), cr))
                    break
        assert len(result) == num_repeat
        return result


[docs]    def infer_outcome(self, l, credit, clicks, query):
        return sum(cr for (cr, c) in zip(credit, clicks) if c > 0)
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  Source code for lerot.comparison.HistTeamDraft

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/08/14

from random import randint

from .AbstractHistInterleavedComparison import AbstractHistInterleavedComparison


[docs]class HistTeamDraft(AbstractHistInterleavedComparison):
    """Team draft method, applied to historical data."""

    def __init__(self, arg_str=None):
        pass

    def _get_possible_assignment(self, l, r1, r2, query):
        r1.init_ranking(query)
        r2.init_ranking(query)
        length = min(r1.document_count(), r2.document_count(), len(l))
        a = []
        # get ranked list for each ranker
        l1, l2 = [], []
        for i in range(length):
            l1.append(r1.next())
            l2.append(r2.next())

        # determine overlap in top results (and whether the overlap matches l)
        i1, i2 = 0, 0
        for i in range(length):
            if l1[i] == l2[i]:
                if l[i] == l1[i]:
                    a.append(-1)
                    i1 += 1
                    i2 += 1
                else:
                    return None
            else:
                break
        # now check pairwise; per rank pair, one document needs to come from
        # each ranker
        while len(a) < length:
            # forward i1 and i2 to point to the next documents not yet in
            # l[0:len(a)]
            while i1 < len(a):
                if l1[i1] in l[:len(a)]:
                    i1 += 1
                else:
                    break
            while i2 < len(a):
                if l2[i2] in l[:len(a)]:
                    i2 += 1
                else:
                    break
            # if there is only one document left, we're fine with a document
            # from either list
            if length - len(a) == 1:
                next_doc = l[len(a)]
                if l1[i1] == next_doc and l2[i2] == next_doc:
                    random_pick = randint(0, 1)
                    a.append(random_pick)
                    if random_pick == 0:
                        i1 += 1
                    else:
                        i2 += 1
                elif l1[i1] == next_doc:
                    a.append(0)
                    i1 += 1
                elif l2[i2] == next_doc:
                    a.append(1)
                    i2 += 1
                else:
                    return None
            else:
                next_1 = l[len(a)]
                next_2 = l[len(a) + 1]
                assert(next_1 != next_2)
                match_1, match_2 = False, False
                # we have a match if the next document matches l1, and the next
                # document from l2 that is not yet in l matches next_2
                if l1[i1] == next_1 and ((l2[i2] == next_1 and
                    l2[i2 + 1] == next_2) or (l2[i2] != next_1 and
                    l2[i2] == next_2)):
                    match_1 = True
                # or if the same is true for l2
                if l2[i2] == next_1 and ((l1[i1] == next_1 and
                    l1[i1 + 1] == next_2) or (l1[i1] != next_1 and
                    l1[i1] == next_2)):
                    match_2 = True
                # two matches: delete one at random
                if match_1 and match_2:
                    if randint(0, 1):
                        match_2 = False
                    else:
                        match_1 = False
                # now we have at most one match left
                if match_1:
                    a.append(0)
                    a.append(1)
                elif match_2:
                    a.append(1)
                    a.append(0)
                else:
                    return None
        return a

[docs]    def infer_outcome(self, l, a, c, target_r1, target_r2, query):
        """assign clicks for contributed documents"""

        a = self._get_possible_assignment(l, target_r1, target_r2, query)
        if a is None:
            return 0

        c1 = sum([1 if val_a == 0 and val_c == 1 else 0
            for val_a, val_c in zip(a, c)])
        c2 = sum([1 if val_a == 1 and val_c == 1 else 0
            for val_a, val_c in zip(a, c)])
        return -1 if c1 > c2 else 1 if c2 > c1 else 0
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  Source code for lerot.comparison.HistProbabilisticInterleave

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/08/15

import argparse
import logging

from numpy import asarray, where

from .AbstractHistInterleavedComparison import AbstractHistInterleavedComparison
from .ProbabilisticInterleave import ProbabilisticInterleave
from ..utils import split_arg_str


[docs]class HistProbabilisticInterleave(AbstractHistInterleavedComparison):
    """Probabilistic interleaving using historical data"""

    def __init__(self, arg_str=None):
        self.pi = ProbabilisticInterleave(arg_str)
        self.biased = False
        self.marginalize = True
        if arg_str:
            parser = argparse.ArgumentParser(description="Parse arguments for "
                "interleaving method.", prog=self.__class__.__name__)
            parser.add_argument("-b", "--biased")
            parser.add_argument("-m", "--marginalize")
            args = vars(parser.parse_known_args(split_arg_str(arg_str))[0])
            if args["biased"] == "False" or args["biased"] is None \
                or args["biased"] == 0:
                self.biased = False
            else:
                self.biased = True
            if args["marginalize"] == "False" or args["marginalize"] == 0:
                self.marginalize = False
            else:
                self.marginalize = True

[docs]    def infer_outcome(self, l, source_context, c, target_r1, target_r2, query):
        # for prob interleave, a = (a, r1, r2)
        (a, r1, r2) = source_context
        if self.marginalize:
            return self._infer_outcome_with_marginalization(l, a, c, r1, r2,
                target_r1, target_r2, query, self.biased)
        else:
            return self._infer_outcome_no_marginalization(l, a, c, r1, r2,
                target_r1, target_r2, query, self.biased)


    def _infer_outcome_with_marginalization(self, l, a, c, r1, r2, target_r1,
        target_r2, query, biased):
        # get outcome using the target rankers
        target_context = (None, target_r1, target_r2)
        if r1 == r2:
            raise ValueError("r1 and r2 cannot point to the same object.")
        outcome = self.pi.infer_outcome(l, target_context, c, query)
        if outcome == 0:
            return 0
        if biased:
            return outcome
        # if biased is False, compensate for bias using importance sampling
        target_p_list = self.pi.get_probability_of_list(l, target_context,
            query)
        orig_context = (None, r1, r2)
        orig_p_list = self.pi.get_probability_of_list(l, orig_context, query)
        if target_p_list == 0 or orig_p_list == 0:
            logging.warn("Encountered zero probabilities: p(l_target) = %.2f, "
                "p(l_orig) = %.2f" % (target_p_list, orig_p_list))
            return 0
        return outcome * target_p_list / orig_p_list

    def _infer_outcome_no_marginalization(self, l, a, c, r1, r2, target_r1,
        target_r2, query, biased):
        # are there any clicks? (otherwise it's a tie)
        click_ids = where(asarray(c) == 1)
        if not len(click_ids[0]):  # no clicks, will be a tie
            return 0
        # for the observed list and assignment, get the outcome (like TD)
        c1 = sum([1. if val_a == 0 and val_c == 1 else .0
            for val_a, val_c in zip(a, c)])
        c2 = sum([1. if val_a == 1 and val_c == 1 else .0
            for val_a, val_c in zip(a, c)])
        outcome = -1. if c1 > c2 else 1 if c2 > c1 else .0
        if biased:
            return outcome
        # if biased is False, compensate for bias using importance sampling
        # get the probability of observing this list and assignment under
        # target and source distribution
        target_p = self._get_probability_of_list_and_assignment(l, a,
            target_r1, target_r2, query)
        if target_p == 0:
            return .0
        orig_p = self._get_probability_of_list_and_assignment(l, a, r1, r2,
            query)
        if orig_p == 0:
            return .0
        r2.init_ranking(query)

        return outcome * target_p / orig_p

    def _get_probability_of_list_and_assignment(self, l, a, r1, r2, query):
        # P(l) = \prod_{doc in result_list} 1/2 P_1(doc) + 1/2 P_2(doc)
        p_l_a = 1.0
        r1.init_ranking(query)
        r2.init_ranking(query)
        for i, doc in enumerate(l):
            if a[i] == -1:
                p_d = r1.get_document_probability(doc)
            elif a[i] == 0:
                p_d = r1.get_document_probability(doc)
            elif a[i] == 1:
                p_d = r2.get_document_probability(doc)
            else:
                logging.warn("Illegal assignment: ", a)
                return .0
            p_l_a *= 0.5 * p_d
            r1.rm_document(doc)
            r2.rm_document(doc)
        return p_l_a
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  Source code for lerot.comparison.HistDocumentConstraints

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/08/21

from numpy import asarray, where

from .AbstractHistInterleavedComparison import AbstractHistInterleavedComparison
from .DocumentConstraints import DocumentConstraints


[docs]class HistDocumentConstraints(AbstractHistInterleavedComparison):
    """Document constraints method, applied to historical data."""

    def __init__(self, arg_str=None):
        if arg_str:
            self.dc = DocumentConstraints(arg_str)
        else:
            self.dc = DocumentConstraints()

[docs]    def infer_outcome(self, l, a, c, target_r1, target_r2, query):
        """count clicks within the top-k interleaved list"""

        c = asarray(c)
        click_ids = where(c == 1)[0]
        if not len(click_ids):  # no clicks, will be a tie
            return 0

        # get ranked list for each ranker
        target_r1.init_ranking(query)
        target_r2.init_ranking(query)
        length = min(target_r1.document_count(), target_r2.document_count(),
            len(l))
        a = ([], [])
        for _ in range(length):
            a[0].append(target_r1.next())
            a[1].append(target_r2.next())
        a = (asarray(a[0]), asarray(a[1]))

        # check for violated constraints
        c1, c2 = self.dc.check_constraints(l, a, click_ids)
        # now we have constraints, not clicks, reverse outcome
        return 1 if c1 > c2 else -1 if c2 > c1 else 0
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  Source code for lerot.comparison.OptimizedInterleaveVa

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

import argparse
import collections
import itertools

from lerot.comparison.OptimizedInterleave import OptimizedInterleave
from lerot.utils import get_class, split_arg_str


def enumerate_allowed_dispositions(pos_limits, size_limits):
    """ Generator that yields position and block size pairs. """
    return itertools.product(
        range(pos_limits[0], pos_limits[1] + 1),
        range(size_limits[0], size_limits[1] + 1),
    )


def check_disposition(disposition, length):
    """ Receives an iterable of (size, pos) pairs and check if they are OK.

    The disposition is said to be OK if it is possible to place verticals
    of the size `size` at positions given by `pos` without intersection.
    """
    ranking = [0] * length
    for pos, size in disposition:
        end = pos + size
        if end > length:
            return False
        for rank in xrange(pos, end):
            if ranking[rank] != 0:
                return False
            ranking[rank] = 1
    return True


def fill_ranking(disposition, block_rankings, length):
    """ Fill the ranking with docs from block_rankings according to disposition. """
    ranking = [None] * length
    # Ignore the 'Web' ranking for now.
    web_ranking = block_rankings[-1]
    for disp, block_ranking in zip(disposition, block_rankings[:-1]):
        pos, size = disp
        for rank, doc in zip(xrange(pos, pos + size), block_ranking[:size]):
            ranking[rank] = doc
    # Fill the rest with 'Web' documents.
    idx = 0
    for rank in xrange(length):
        if ranking[rank] is None:
            ranking[rank] = web_ranking[idx]
            idx += 1
    return ranking


[docs]class OptimizedInterleaveVa(OptimizedInterleave):

    def __init__(self, arg_str=None):
        OptimizedInterleave.__init__(self, arg_str)
        parser = argparse.ArgumentParser()
        parser.add_argument('--allowed_leavings',
                            choices=['prefix_constraint',
                                     'prefix_constraint_va'],
                            default='prefix_constraint_va')
        parser.add_argument("--credit_va", action="store_true", default=False)
        parser.add_argument("--um_class", type=str,
                            default="environment.FederatedClickModel")
        parser.add_argument("--um_args", type=str,
                            default="0.2 0.1")
        args = vars(parser.parse_known_args(split_arg_str(arg_str))[0])
        self.allowed_leavings = getattr(self, args['allowed_leavings'])
        if args["credit_va"]:
            self.precompute_rank = self.precompute_rank_va
            self.um_class = get_class(args["um_class"])
            self.um = self.um_class(args["um_args"])

[docs]    def precompute_rank_va(self, R):
        sortR = R[:]
        examination = self.um.get_examination_prob(sortR)
        sortR.sort(key=dict(zip(sortR, examination)).get, reverse=True)
        return OptimizedInterleave.precompute_rank(self, sortR)


[docs]    def prefix_constraint_va(self, rankings, length):
        rankings_by_type = collections.defaultdict(lambda: [[] for r in rankings])
        for idx, ranking in enumerate(rankings):
            for doc in ranking:
                rankings_by_type[doc.get_type()][idx].append(doc)
        block_size_limits = {}
        block_pos_limits = {}
        for t, block_rankings in rankings_by_type.iteritems():
            # Eq. (11).
            block_size_limits[t] = (
                min(len(b) for b in block_rankings),
                max(len(b) for b in block_rankings)
            )
            if t == 'Web':
                continue
            # Find the ranks (0-based) of all the vertical blocks
            # in each ranking: rank(X_t, X).
            block_poss = []
            for ranking in rankings:
                for i, doc in enumerate(ranking):
                    if doc.get_type() == t:
                        block_poss.append(i)
                        break
                else:
                    block_poss.append(len(ranking))
            # Eq. (12)-(13).
            block_pos_limits[t] = (min(block_poss), max(block_poss))

        # print block_pos_limits
        # print block_size_limits

        nblocks = [len(set(d.get_type() for d in r if d.get_type() != 'Web')) for r in rankings]

        # Eq. (14)-(15).
        v_types = [t for t in rankings_by_type if t != 'Web']
        # Now we iterate over all possible combinations of selected verticals,
        # positions and the sizes of the vertical blocks. Only if
        # such disposition is possible, i.e., the blocks don't overlap,
        # we iterate over all the possible contents of the blocks and
        # the 'Web' documents surrounding the blocks.
        L = []
        for num_blocks in xrange(min(nblocks), max(nblocks) + 1):
            # All the combinations of num_blocks verticals
            for selected_verts in itertools.combinations(v_types, num_blocks):
                # All the possible pairs of position / size for each selected vertical.
                for disposition in itertools.product(*[enumerate_allowed_dispositions(
                        block_pos_limits[t], block_size_limits[t]) for t in selected_verts]):
                    if not check_disposition(disposition, length):
                        continue
                    # Eq. (9)-(10) -- the main prefix constraint (extended).
                    allowed_leavings_by_type = dict((
                        t, self.prefix_constraint(rankings_by_type[t], disp[1])
                    ) for (t, disp) in zip(selected_verts, disposition))
                    selected_verts_list = list(selected_verts)
                    num_insert_web_docs = length - sum(disp[1] for disp in disposition)
                    if num_insert_web_docs > 0:
                        allowed_leavings_by_type['Web'] = self.prefix_constraint(
                                rankings_by_type['Web'], num_insert_web_docs
                        )
                        selected_verts_list += ['Web']
                    # Now enumerate all the possible rankings for all vertical + Web
                    for block_rankings in itertools.product(
                            *[allowed_leavings_by_type[t] for t in selected_verts_list]):
                        # Note: it is essential that block_rankings[-1] contains web ranking.
                        ranking = fill_ranking(disposition, block_rankings, length)
                        L.append(ranking)
        return L




import unittest
from lerot.ranker import SyntheticDeterministicRankingFunction
from lerot.document import Document

class TestEvaluation(unittest.TestCase):

    def setUp(self):
        pass

    def makeSerps(self, templates):
        types = {'w': 'Web', 'i': 'Image', 'n': 'News'}
        serps = []
        mapping = {}
        for template in templates:
            counter = 0
            serp = []
            for d in template:
                while counter in mapping and mapping[counter] != d:
                    counter += 1
                mapping[counter] = d
                counter += 1
                serp.append(Document(counter, types[d]))

            serps.append(serp)
        return serps

    def testVA(self):
        #strA = 'wwwnnwwiiiwww'
        #strB = 'wnnnwiiwwwwww'

        #strA = 'wwwwwwwiiiwnw'
        #strB = 'wwwwwwwiiiwwn'

        strA = 'wni'
        strB = 'win'

        dA, dB = self.makeSerps([strA, strB])

        #Web, News = 'Web', 'News'
        #dA, dB = [Document(1, Web), Document(0, Web), Document(5, Web), Document(9, Web), Document(4, Web), Document(7, Web), Document(10, Web), Document(2, News), Document(3, News), Document(6, News)], [Document(0, Web), Document(1, Web), Document(4, Web), Document(5, Web), Document(9, Web), Document(7, Web), Document(2, News), Document(3, News), Document(6, News), Document(8, News)]

        comparison = OptimizedInterleaveVa('')
        A = SyntheticDeterministicRankingFunction(dA)
        B = SyntheticDeterministicRankingFunction(dB)
        dI, a = comparison.interleave(A, B, None, min(len(dA), len(dB)))
        print dA
        print dB
        print list(dI)


if __name__ == '__main__':
    # from pycallgraph import PyCallGraph
    # from pycallgraph.output import GraphvizOutput
    #
    # with PyCallGraph(output=GraphvizOutput()):
    unittest.main()
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  Source code for lerot.document

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.


__all__ = ['Document']


[docs]class Document(object):

    def __init__(self, docid, doctype='Web'):
        assert type(doctype) == str
        self.docid = docid
        self.doctype = doctype

    def __eq__(self, other):
        return (isinstance(other, self.__class__)
            and self.docid == other.docid)

    def __lt__(self, other):
        return self.docid < other.docid

    def __le__(self, other):
        return self.docid <= other.docid

    def __gt__(self, other):
        return self.docid > other.docid

    def __ge__(self, other):
        return self.docid >= other.docid

    def __ne__(self, other):
        return not self.__eq__(other)

    def __hash__(self):
        return self.docid

    def __repr__(self):
        return 'Document(id=%d, type=%s)' % (self.docid, self.doctype)

    def __str__(self):
        return self.__repr__()

[docs]    def set_type(self, doctype):
        self.doctype = doctype
        return self


[docs]    def get_type(self):
        return self.doctype


[docs]    def get_id(self):
        return self.docid
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  Source code for lerot.comparison.TeamDraft

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/06/19

from numpy import asarray
from random import randint

from .AbstractInterleavedComparison import AbstractInterleavedComparison


[docs]class TeamDraft(AbstractInterleavedComparison):
    """Baseline team draft method."""

    def __init__(self, arg_str=None):
        pass

[docs]    def interleave(self, r1, r2, query, length1=None):
        """updated to match the original method"""
        r1.init_ranking(query)
        r2.init_ranking(query)
        length = min(r1.document_count(), r2.document_count())
        if length1 is not None:
            length = min(length, length1)
        # start with empty document list and assignments
        l, a = [], []
        # get ranked list for each ranker

        l1 = r1.docids[:length]
        l2 = r2.docids[:length]
        i1, i2 = 0, 0
#        for i in range(length):
#            l1.append(r1.next())
#            l2.append(r2.next())

        # determine overlap in top results
        for i in range(length):
            if l1[i] == l2[i]:
                l.append(l1[i])
                a.append(-1)
                i1 += 1
                i2 += 1
            else:
                break

        a1, a2 = 0, 0
        while len(l) < length:
            if (a1 < a2) or (a1 == a2 and randint(0, 1) == 0):
                a.append(0)
                a1 += 1
                while True:
                    next_doc = l1[i1]
                    i1 += 1
                    if next_doc not in l:
                        l.append(next_doc)
                        break
            else:
                a.append(1)
                a2 += 1
                while True:
                    next_doc = l2[i2]
                    i2 += 1
                    if next_doc not in l:
                        l.append(next_doc)
                        break
        return (asarray(l), asarray(a))


[docs]    def infer_outcome(self, l, a, c, query):
        """assign clicks for contributed documents"""

        c1 = sum([1 if val_a == 0 and val_c == 1 else 0
            for val_a, val_c in zip(a, c)])
        c2 = sum([1 if val_a == 1 and val_c == 1 else 0
            for val_a, val_c in zip(a, c)])
        return -1 if c1 > c2 else 1 if c2 > c1 else 0
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  Source code for lerot.query

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.


"""
Interface to query data with functionality for reading queries from svmlight
format, both sequentially and in batch mode.
"""

import sys
import gc
import gzip
import numpy as np
import os.path
import requests
from .document import Document
import time
__all__ = ['Query', 'Queries', 'QueryStream', 'load_queries', 'write_queries']



class SimpleBufferedLineReader:
    """Read lines from a file, but keep a short buffer to allow rewinds"""

    __prev__ = None
    __next__ = None
    __fh__ = None

    def __init__(self, fh):
        self.__fh__ = fh

    def has_next(self):
        if self.__next__ is None:  # not set
            self.__next__ = self.__fh__.readline()
        if len(self.__next__) < 1:  # empty string - EOF
            return False
        return True

    def next(self):
        self.__prev__ = self.__next__
        self.__next__ = None
        return self.__prev__

    def rewind(self):
        if self.__prev__:
            self.__next__ = self.__prev__
            self.__prev__ = None


[docs]class Query:
    __qid__ = None
    __feature_vectors__ = None
    __labels__ = None
    __predictions__ = None
    __comments__ = None
    # document ids will be initialized as zero-based, os they can be used to
    # retrieve labels, predictions, and feature vectors
    __docids__ = None
    __ideal__ = None
   

    def __init__(self, qid, feature_vectors, labels=None, comments=None):
        self.__qid__ = qid
        self.__feature_vectors__ = feature_vectors
        self.__labels__ = labels
        self.__docids__ = [Document(x) for x in range(len(labels))]
        self.__comments__ = comments
        
        
[docs]    def has_ideal(self):
        return not self.__ideal__ is None


[docs]    def set_ideal(self, ideal):
        self.__ideal__ = ideal


[docs]    def get_ideal(self):
        return self.__ideal__


[docs]    def get_qid(self):
        return self.__qid__


[docs]    def get_docids(self):
        return self.__docids__


[docs]    def get_document_count(self):
        return len(self.__docids__)


[docs]    def get_feature_vectors(self):
        return self.__feature_vectors__


[docs]    def set_feature_vector(self, docid, feature_vector):
        self.__feature_vectors__[docid.get_id()] = feature_vector


[docs]    def get_feature_vector(self, docid):
        return self.__feature_vectors__[docid.get_id()]


[docs]    def get_labels(self):
        return self.__labels__


[docs]    def set_label(self, docid, label):
        self.__labels__[docid.get_id()] = label


[docs]    def get_label(self, docid):
        return self.__labels__[docid.get_id()]


[docs]    def set_labels(self, labels):
        self.__labels__ = labels


[docs]    def get_comments(self):
        return self.__comments__


[docs]    def get_comment(self, docid):
        if self.__comments__ is not None:
            return self.__comments__[docid.get_id()]
        return None


[docs]    def get_predictions(self):
        return self.__predictions__


[docs]    def get_prediction(self, docid):
        if self.__predictions__:
            return self.__predictions__[docid.get_id()]
        return None


[docs]    def set_predictions(self, predictions):
        self.__predictions__ = predictions


[docs]    def write_to(self, fh, sparse=False):
        for doc in self.__docids__:
            features = [':'.join((repr(pos + 1),
                repr(value))) for pos, value in enumerate(
                self.get_feature_vector(doc)) if not (value == 0 and sparse)]
            print >> fh, self.get_label(doc), ':'.join(("qid",
                self.get_qid())), ' '.join(features),
            comment = self.get_comment(doc)
            if comment:
                print >> fh, comment
            else:
                print >> fh, ""


    

[docs]class QueryStream:
    """iterate over a stream of queries, only keeping one query at a time"""
    __reader__ = None
    __numFeatures__ = 0

    def __init__(self, fh, num_features, preserve_comments=False):
        self.__reader__ = SimpleBufferedLineReader(fh)
        self.__num_features__ = num_features
        self.__preserve_comments__ = preserve_comments

    def __iter__(self):
        return self

    # with some inspiration from multiclass.py
    # http://svmlight.joachims.org/svm_struct.html
    # takes self and number of expected features
    # returns qid and features, one query at a time
[docs]    def next(self):
        prev = None
        instances = None
        targets = None
        comments = None
        initialized = False
        while self.__reader__.has_next():
            line = self.__reader__.next()
            line = line.rstrip("\n")
            # explicitly start a new query
            if line.startswith("# qid "):
                # if we have already read a query - break
                # don't need to rewind, we'll just skip the comment next time
                if initialized:
                    break
                # otherwise just start reading
                else:
                    continue
            # remove comments
            if line.startswith("#"):
                continue
            comment = ""
            if line.find("#") >= 0:
                comment_index = line.find("#")
                comment = line[comment_index:]
                line = line[:comment_index]
            # extract target and features
            tokens = line.split()
            if not tokens:
                continue
            target = int(tokens[0])
            qid = tokens[1].split(':')[1]
            if not qid:
                print >> sys.stderr, "Invalid line - skipping '", line, "'"
                continue
            if not prev:
                prev = qid
            if qid != prev:
                self.__reader__.rewind()
                break
            features = [tuple(t.split(":")) for t in tokens[2:]]
            tmp_array = np.zeros((1, self.__num_features__))
            for k, v in features:
                tmp_array[0, int(k) - 1] = float(v)
            if not initialized:
                instances = tmp_array
                targets = np.array([target])
                if self.__preserve_comments__:
                    comments = [comment]
                initialized = True
            else:
                instances = np.vstack((instances, tmp_array))

                targets = np.hstack((targets, target))
                if self.__preserve_comments__:
                    comments.append(comment)

        if not initialized:
            raise StopIteration
        else:
            #(qid, [[featuresDoc1], [featuresDocN], targets, comments])
            return Query(prev, instances, targets, comments)


    # read all queries from a file at once
[docs]    def read_all(self):
        queries = {}
        for query in self:
            queries[query.get_qid()] = query
        return queries




[docs]class Queries:
    """a list of queries with some convenience functions"""
    __num_features__ = 0
    __queries__ = None

    # cache immutable query values
    __qids__ = None
    __feature_vectors__ = None
    __labels__ = None

    def __init__(self, fh, num_features, preserve_comments=False):
        self.__queries__ = QueryStream(fh, num_features,
            preserve_comments).read_all()

        self.__num_features__ = num_features

    def __iter__(self):
        return iter(self.__queries__.itervalues())


    def __getitem__(self, index):
        return self.get_query(index)

    def __len__(self):
        return len(self.__queries__)

[docs]    def keys(self):
        return self.__queries__.keys()


[docs]    def values(self):
        return self.__queries__.values()


[docs]    def get_query(self, index):
        return self.__queries__[index]


[docs]    def get_qids(self):
        if not self.__qids__:
            self.__qids__ = [query.get_qid() for query in self]
        return self.__qids__


[docs]    def get_labels(self):
        if not self.__labels__:
            self.__labels__ = [query.get_labels() for query in self]
        return self.__labels__


[docs]    def get_feature_vectors(self):
        if not self.__feature_vectors__:
            self.__feature_vectors__ = [query.get_feature_vectors()
                for query in self]
        return self.__featureVectors__


[docs]    def set_predictions(self):
        raise NotImplementedError("Not yet implemented")


[docs]    def get_predictions(self):
        if not self.__predictions__:
            self.__predictions__ = [query.get_predictions() for query in self]
        return self.__predictions__


[docs]    def get_size(self):
        return self.__len__()






class LivingLabsQueries(Queries):
    __KEY__ = ''
    __HOST__ = "http://living-labs.net:5000/api"
    __QUERYENDPOINT__ = "participant/query"
    __DOCENDPOINT__ = "participant/doc"
    __DOCLISTENDPOINT__ = "participant/doclist"
    __RUNENDPOINT__ = "participant/run"
    __FEEDBACKENDPOINT__ = "participant/feedback"
    __KEY__ = ''
    __HEADERS__ = {'content-type': 'application/json'}
    __doc_ids__ = {}#used for living-labs
    __doc_counter__ = 0
    __LL_queries__ = {}

    
    def __init__(self, KEY):
        self.__KEY__ = KEY
        self.__queries__ = {}
        self.__LL_queries__  = self.__get_queries__()
        self.__doc_ids__ = {}
        time.sleep(1)
	counter = 0
        self.__num_features__ = self.__get_num_features__(self.__LL_queries__ )
        for query in self.__LL_queries__ ['queries']:
            qid = query['qid']
	    counter += 1
	    print counter, ' of ', len(self.__LL_queries__ ['queries'])
            print 'Getting doclist for ', qid
            doclist = self.__get_doclist__(qid)
            time.sleep(1)
            instances = self.__get_features__(qid, doclist, self.__num_features__)
            self.__queries__[qid] = Query(qid, instances, [0]*len(instances), "")#instances = self.get_features(qid, HOST, KEY) # Should by numpy array
            self.__set_doc_ids__(qid, doclist)
            time.sleep(1)


    def __set_doc_ids__(self, qid, doclist):
        """
        Updates global dictionary of document ids for a given query. 
        Uses document ID as used in lerot and maps this to document ID on living-labs
        dictionary[queryID][LerotDocID] = living-labs ID
        """
        self.__doc_ids__[qid] = {}
        for doc in range(len(doclist['doclist'])): 
            self.__doc_ids__[qid][doc] = doclist['doclist'][doc]['docid']
            


    def __get_queries__(self):
        """Returns a Dictionary of all Queries."""
        time.sleep(1)
        r = requests.get("/".join([self.__HOST__, self.__QUERYENDPOINT__, self.__KEY__]), headers=self.__HEADERS__)
        print 'Got Queries'
        if r.status_code != requests.codes.ok:
            print r.text
            r.raise_for_status()
        return r.json()
    
    
    def __get_features__(self, qid, doclist, num_features):
        """
        Returns numpy array of numpy arrays (of features for each document)
        """
        feature_list = []
        for doc in range(len(doclist['doclist'])):
            if 'relevance_signals' in doclist['doclist'][doc] and len(doclist['doclist'][doc]['relevance_signals'])>0:# Some documents had empty feature lists, check to avoid crash
                doc_feature_list = np.zeros(num_features)
                for feature in xrange(len(doclist['doclist'][doc]['relevance_signals'])-1):
                    doc_feature_list[feature] = doclist['doclist'][doc]['relevance_signals'][feature][1]
                feature_list.append(doc_feature_list)
        feature_list = np.asarray(feature_list)
        return feature_list
    
    
    def __get_num_features__(self, queries):
        """
        Returns (integer): the number of features in the documents. Only checks one document.
        """
        feature_num = 0
        for query in queries['queries']:
            qid = query['qid']
            time.sleep(1)
            doclist = self.__get_doclist__(qid)
            for doc in range(len(doclist['doclist'])):
                for feature in doclist['doclist'][doc]['relevance_signals']:
                    feature_num += 1
                return feature_num

    def __get_doclist__(self, qid):
        """
        Return the document list for a given query.
        """
        time.sleep(1)
        while True:
            try:
                print "/".join([self.__HOST__, self.__DOCLISTENDPOINT__, self.__KEY__, qid]), self.__HEADERS__
                r = requests.get("/".join([self.__HOST__, self.__DOCLISTENDPOINT__, self.__KEY__, qid]), headers=self.__HEADERS__, timeout=50)
                print 'Worked'
                break
            except (requests.exceptions.RequestException, requests.exceptions.ConnectionError) as e:
                print e, 'Retrying....'
                r = self.__get_doclist__(qid)
        if r.status_code != requests.codes.ok:
            print r.text
            r.raise_for_status()
        return r.json()
    


def load_livinglabs_queries(key):
    """Utility method for loading living-labs queries."""
    queries = LivingLabsQueries(key)
    return queries



[docs]def load_queries(filename, features, preserve_comments=False):
    """Utility method for loading queries from a file."""
    if filename.endswith(".gz"):
        fh = gzip.open(filename)
    else:
        fh = open(filename)
    gc.disable()
    queries = Queries(fh, features, preserve_comments)
    gc.enable()
    fh.close()
    return queries



[docs]def write_queries(filename, queries):
    """Utility method for writing queries to a file. Returns the number of
        queries written"""
    if os.path.exists(filename):
        raise ValueError("Target file already exists: %s" % filename)
    if filename.endswith(".gz"):
        fh = gzip.open(filename, "w")
    else:
        fh = open(filename, "w")
    query_count = 0
    for query in queries:
        query.write_to(fh)
        query_count += 1
    fh.close()
    return query_count
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  Source code for lerot.comparison.StochasticBalancedInterleave

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/06/19

import argparse

from numpy import asarray, where
from random import random

from .AbstractInterleavedComparison import AbstractInterleavedComparison
from ..utils import split_arg_str


[docs]class StochasticBalancedInterleave(AbstractInterleavedComparison):
    """Interleave and compare rankers using the stochastic interleave method
    introduced in Hofmann et al. ECIR'11."""

    def _exploration_rate(self, arg_str):
        x = float(arg_str)
        if x > 0 and x < 1:
            return x

    def __init__(self, arg_str):
        self.biased = False
        if arg_str.startswith("-"):
            parser = argparse.ArgumentParser(description="Parse arguments for "
                "interleaving method.", prog=self.__class__.__name__)
            parser.add_argument("-k", "--exploration_rate",
                type="_exploration_rate", required=True)
            parser.add_argument("-b", "--biased")
            args = vars(parser.parse_known_args(split_arg_str(arg_str))[0])
            if args["biased"] == "False" or args["biased"] == 0:
                self.biased = False
            else:
                self.biased = True
            self.k = args["exploration_rate"]
        else:
            try:
                self.k = float(arg_str)
            except Exception as ex:
                raise Exception("arg_str should be parseable by argparse, or "
                    "contain a single float value (the exploration rate k); "
                    "could not parse arg_str:", ex)

[docs]    def interleave(self, r1, r2, query, length):
        # get ranked list for each ranker (put in assignment var)
        l1, l2 = [], []
        r1.init_ranking(query)
        r2.init_ranking(query)
        length = min(r1.document_count(), r2.document_count(), length)
        for _ in range(length):
            l1.append(r1.next())
            l2.append(r2.next())
        # interleave
        l = []
        a = []
        i1, i2 = 0, 0
        # randomly pick the list to contribute a document at each rank
        while len(l) < length:
            selected = self._pick_list(1, 2)
            a.append(selected)
            if selected == 1:
                while l1[i1] in l:
                    i1 += 1
                l.append(l1[i1])
            else:
                while l2[i2] in l:
                    i2 += 1
                l.append(l2[i2])
        # for balanced interleave the assignment captures the two original
        # ranked result lists l1 and l2
        return (asarray(l), (asarray(l1), asarray(l2), asarray(a)))


    def _pick_list(self, l1, l2):
        # l1 is assumed to be the exploitative list. It is selected with
        # probability 1 - k
        return l1 if random() > self.k else l2

[docs]    def infer_outcome(self, l, a, c, query):
        click_ids = where(c == 1)
        if not len(click_ids[0]):  # no clicks, will be a tie
            return 0
        # lowest click
        c_lowest = click_ids[0][-1]
        # project back into l1 and l2
        click_on_l1 = where(a[0] == l[c_lowest])
        click_on_l2 = where(a[1] == l[c_lowest])
        lowest_click = -1
        if len(click_on_l1[0]) and len(click_on_l2[0]):
            lowest_click = min(click_on_l1[0][0], click_on_l2[0][0])
        elif len(click_on_l1[0]):
            lowest_click = click_on_l1[0][0]
        elif len(click_on_l2[0]):
            lowest_click = click_on_l2[0][0]
        # get number of clicked documents ranked higher or equal to N
        # for both lists
        c1, c2 = 0, 0
        for i in click_ids[0]:
            if where(a[0] == l[i]) <= lowest_click:
                c1 += 1
            if where(a[1] == l[i]) <= lowest_click:
                c2 += 1
        # compensate for bias due to exploration rate
        if self.k != 0.5 and self.biased == False:
            n1 = len(where(a[2] == 1)[0])
            n2 = len(a[2]) - n1
            # avoid division by 0
            n1 = 1 if n1 == 0 else n1
            n2 = 1 if n2 == 0 else n2
            c2 = float(n1) / n2 * c2
        # compare and return outcome
        return -1 if c1 > c2 else 1 if c2 > c1 else 0
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  Source code for lerot.evaluation.PAKEval

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/06/20

import numpy as np

from collections import defaultdict
from .AbstractEval import AbstractEval


[docs]class PAKEval(AbstractEval):
    """
    Precision at k evaluation. Relevant document in ranking up to index k
    """
[docs]    def evaluate_ranking(self, ranking, query, cutoff=-1):
        # If cutoff is out of range, make it length of ranking
        if cutoff == -1 or cutoff > len(ranking):
            cutoff = len(ranking)

        # return dict if value is not in stats_by_vert
        stats_by_vert = defaultdict(lambda: {'total': 0, 'rel': 0})
        for doc in ranking[:cutoff]:
            vert = doc.get_type()
            stats_by_vert[vert]['total'] += 1
            # If document is relevant, add one to counter
            if query.get_labels()[doc.get_id()] > 0:
                stats_by_vert[vert]['rel'] += 1
        # Calculate the precision for ranking
        precisions = [float(s['rel']) / s['total'] for s in stats_by_vert.itervalues()]
        if len(precisions) == 0:
            return 0.0
        return float(sum(precisions)) / len(precisions)
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  Source code for lerot.experiment.PrudentLearningExperiment

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# MZ, 2014/03/30
"""
Runs an online learning experiment. The "environment" logic is located here,
e.g., sampling queries, observing user clicks, external evaluation of result
lists
"""

from numpy.linalg import norm
from numpy import zeros, sign

from .AbstractLearningExperiment import AbstractLearningExperiment
from ..utils import get_class


[docs]class PrudentLearningExperiment(AbstractLearningExperiment):
    """Represents an experiment in which a retrieval system learns from
    implicit user feedback. The experiment is initialized as specified in the
    provided arguments, or config file.
    """
    
    def __init__(self, training_queries, test_queries, feature_count, log_fh,
                 args):
        AbstractLearningExperiment.__init__(self,training_queries,test_queries,
                                           feature_count,log_fh,args)
        self.system_class = get_class(
                            "retrieval_system.PrudentListwiseLearningSystem")
        self.system = self.system_class(self.feature_count, self.system_args)
    
[docs]    def run(self):
        """Run the experiment num_runs times."""
        query_keys = sorted(self.training_queries.keys())
        query_length = len(query_keys)
        summary = {}
        self.system.alpha = self.system.delta
        
        # process num_queries queries
        for query_count in range(self.num_queries):
            #previous_solution_w = self.system.get_solution().w
            qid = self._sample_qid(query_keys, query_count, query_length)
            query = self.training_queries[qid]
            num_comparisons = 101
            outcomes = zeros(num_comparisons)
            # Perform num_comparisons comparisons between 
            for ind in range(num_comparisons):
                # get result list for the current query from the system
                result_list = self.system.get_ranked_list(query,ind==0)
                # generate click feedback
                clicks = self.um.get_clicks(result_list, query.get_labels())
                # get outcome
                outcomes[ind] = self.system.get_outcome(clicks)
                if ind == 10:
                    score = sign(outcomes).sum()
                    if score <= 0 or score > 4:
                        break
            # If there were more wins for the candidate ranker, 
            # move (all the way) there:
            if (outcomes > 0).sum() > (outcomes < 0).sum():
                current_solution = self.system.update_solution()
                summary["weights_at_iteration_"+str(query_count)] = \
                                                current_solution.w.tolist()
            else:
                current_solution = self.system.get_solution()
            print query_count, "- positive outcomes = ", (outcomes > 0).sum(),
            print "  negative outcomes = ", (outcomes < 0).sum(),
            print "  len(weights) = %.3f" % norm(current_solution.w),
            print "  current_u = ", norm(self.system.current_u)
        
        
        summary["final_weights"] = current_solution.w.tolist()
        return summary
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  Source code for lerot.evaluation.LivingLabsEval

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

[docs]class LivingLabsEval:

    __wins_list__ = None


    def __init__(self):
        self.__wins_list__ = []



[docs]    def update_score(self, wins):
        self.__wins_list__.append(wins)



[docs]    def get_win(self):
        return self.__wins_list__[len(self.__wins_list__)-1]



[docs]    def get_performance(self):
        total_wins = 0
        total_losses = 0
        for i in self.__wins_list__:
            if i[0]>i[1]:
                total_wins += 1
            if i[0]<i[1]:
                total_losses += 1
        if total_wins > 0:
            return (float(total_wins) / (total_losses + total_wins) )
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  Source code for lerot.experiment.VASyntheticComparisonExperiment

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

import argparse
from collections import defaultdict
import copy
import glob
import itertools
import json
import numpy as np
import os
import random
import scipy
import scipy.stats
import sys
import traceback

from ..document import Document
from ..ranker import ModelRankingFunction, SyntheticDeterministicRankingFunction, StatelessRankingFunction
from ..utils import get_class


VERTICALS = ["Web", "News", "Image", "Video"]

T_TEST_THRESHOLD_ALPHA = 0.05

# Number of times we run a click model to compute online metrics.
CLICK_METRIC_RUNS = 50


def normalize(l):
    s = sum(l)
    for i in range(len(l)):
        l[i] /= s

[docs]class VASyntheticComparisonExperiment():
    """Represents an experiment in which synthetic rankers are compared to
    investigate theoretical properties / guarantees.
    """

    def __init__(self, log_fh, args):
        """Initialize an experiment using the provided arguments."""
        self.verbose = args["verbose"]
        self.log_fh = log_fh
        # additional configuration: number of relevant documents
        # (number or "random")
        self.length = args["result_length"]
        self.rankings = args["rankings"]
        self.block_size = args["vertical_blocksize"]
        self.um_class = get_class(args["user_model"])
        self.um_args = args["user_model_args"]
        self.um = self.um_class(self.um_args)
        self.pareto_um_class = get_class(args["pareto_um_class"])
        self.pareto_um = self.pareto_um_class(args["pareto_um_args"])
        self.fixed_doc_placement = (args["vertical_placement"]=="fixed")
        # initialize interleaved comparison methods according to configuration
        parser = argparse.ArgumentParser(
            description="parse arguments of an evaluation method.",
            prog="evaluation method configuration")
        parser.add_argument("--class_name")
        parser.add_argument("-i", "--interleave_method")
        self.methods = {}
        # init live methods
        if "evaluation_methods" in args:
            for method_id, method in enumerate(
                    args["evaluation_methods"]):
                self.methods[method] = {}
                method_args_str = \
                    args["evaluation_methods_args"][method_id]
                method_args = vars(parser.parse_known_args(method_args_str.split())[0])
                class_name = method_args["class_name"]
                self.methods[method]["instance"] = \
                    get_class(class_name)(method_args_str)
        self.offline_metrics = {}
        for metric in args.get("offline_metrics", "").split(","):
            metric = metric.rstrip()
            if metric:
                metric_short = metric.split(".")[-1].split("Eval")[0]
                self.offline_metrics[metric_short] = get_class(metric)()

        self.online_metrics = set([])    # will be filled later
        self.compute_online_metrics = args["compute_online_metrics"]

        self.compute_interleaved_metrics = args["compute_interleaved_metrics"]

        self.num_repeat_interleaving = args["num_repeat_interleaving"]
        self.random_query_draw = args.get("num_random_draws") is not None

        self.system_comparison = args["system_comparison"]
        if self.system_comparison == "none":
            dominates = lambda a, b, l: True
        elif self.system_comparison == "pareto":
            dominates = self._pareto_dominates
        else:
            raise Exception(
                "Unsupported system comparison: %s" % self.system_comparison
            )
        if self.rankings == "synthetic":
            documents_A, documents_B, self.labels = (
                VASyntheticComparisonExperiment.generate_ranking_pair(
                    self.length, args["num_relevant"],
                    pos_method=args["vertical_posmethod"],
                    vert_rel=args["vertical_vertrel"],
                    block_size=self.block_size,
                    verticals=[v.strip() for v in args["verticals"].split(",")],
                    fixed=self.fixed_doc_placement,
                    dominates=dominates
                )
            )
            self.rankers = (
                SyntheticDeterministicRankingFunction(documents_A),
                SyntheticDeterministicRankingFunction(documents_B)
            )

            self.topics = ["dummy"]
        elif self.rankings == "model":
            # TODO(chuklin): make self.qrels, vert_map, self.Iprob to be
            # lazily initialized class attributes.

            self.Iprob = {}
            if args.get("vert_map_file") is not None and args.get("Iprob_file") is not None:
                vert_map = {}
                with open(args["vert_map_file"]) as vert_map_f:
                    for line in vert_map_f:
                        vertical, vert_id = line.split()
                        vert_map[vert_id] = vertical
                with open(args["Iprob_file"]) as Iprob:
                    for line in Iprob:
                        topic, vert_id, prob = line.split()
                        self.Iprob.setdefault(topic, {})
                        self.Iprob[topic][vert_map[vert_id]] = float(prob)
            else:
                self.Iprob = defaultdict(lambda: defaultdict(lambda: 1.0))

            page_files = glob.glob(os.path.join(os.path.abspath(args["run_dir"]), "*"))
            page_files.sort()
            total_rankers = len(page_files)
            # indexes of rankers to compare
            all_pairs = []
            for i in xrange(1, total_rankers):
                for j in xrange(i):
                    all_pairs.append((i, j))
            i, j = all_pairs[args["ranker_pair_idx"]]
            print "Comparing rankers %s and %s" % (page_files[i], page_files[j])
            self.rankers = (ModelRankingFunction(), ModelRankingFunction())
            self.doc_to_id = {}
            self.current_doc_id = 0
            self.topics = set([])
            self.ideal_ranker = ModelRankingFunction()
            # Add ideal page to the list of ranker files such that it can be
            # accessed using -1 index.
            page_files.append(args.get("ideal_page_as_rbp"))
            for r, idx in zip(
                    [self.rankers[0], self.rankers[1], self.ideal_ranker],
                    [i, j, -1]):
                if page_files[idx] is None:
                    continue
                with open(page_files[idx]) as f:
                    current_file_query_docs = set([])
                    for line in f:
                        topic, _, doc, rank, system, vertical = line.split()
                        self.topics.add(topic)
                        if (topic, doc) in current_file_query_docs:
                            # Skip duplicate docs
                            continue
                        current_file_query_docs.add((topic, doc))
                        if doc not in self.doc_to_id:
                            self.doc_to_id[doc] = self.current_doc_id
                            self.current_doc_id += 1
                        doc_id = self.doc_to_id[doc]
                        r.add_doc_for_query(topic, Document(doc_id, vertical))
            self.qrels = {}
            if args.get("qrel_file") is not None:
                with open(args["qrel_file"]) as qrels:
                    for line in qrels:
                        topic, doc, rel = line.split()
                        self.qrels.setdefault(topic, defaultdict(lambda: 0))
                        if doc in self.doc_to_id:
                            self.qrels[topic][self.doc_to_id[doc]] = int(rel[1:])
            else:
                self.qrels = defaultdict(lambda: defaultdict(lambda: 0.0))
            if "ideal_page_as_rbp" in args and "AsRbp" in self.offline_metrics:
                self.ideal_as_rbp = dict((q, self.offline_metrics["AsRbp"].get_value(
                        ranking, self.qrels[q], self.Iprob[q], self.length)) \
                                for (q, ranking) in self.ideal_ranker.pages.iteritems()
                )
            self.topics = sorted(self.topics)
        else:
            raise Exception("unknown input rankings specified: %s" % args["rankings"])

[docs]    def init_rankers(self, query):
        """ Init rankers for a query

            Since the ranker may be stateful, we need to init it every time we
            access its documents.
        """
        self.rankers[0].init_ranking(query)
        self.rankers[1].init_ranking(query)



[docs]    def run(self):
        output = {
            "outcomes":     defaultdict(lambda: []),
            "relaxed":      defaultdict(lambda: []),
            "click_counts": defaultdict(lambda: []),
            "block_counts": defaultdict(lambda: []),
            "block_pos":    defaultdict(lambda: []),
            "block_sizes":  defaultdict(lambda: []),
        }
        result_length = self.length
        if self.fixed_doc_placement and self.rankings == "synthetic":
            result_length += self.block_size
        for r in self.rankers:
            assert isinstance(r, StatelessRankingFunction)

        topics = [random.choice(self.topics)] if self.random_query_draw else self.topics

        for topic in topics:
            if self.rankings == "synthetic":
                labels = self.labels
                orientations = defaultdict(lambda: 1.0)
            else: # model
                labels = self.qrels[topic]
                orientations = self.Iprob[topic]

            as_rbp_denominator = 1.0
            if self.rankings == "model" and "AsRbp" in self.offline_metrics:
                as_rbp_denominator = self.ideal_as_rbp[topic]
                if as_rbp_denominator == 0.0:
                    as_rbp_denominator = 1.0

            for metric_name, metric_instance in self.offline_metrics.iteritems():
                output.setdefault(metric_name, defaultdict(lambda: []))
                self.init_rankers(topic)
                if metric_name == "RP" and self.rankings == "model":
                    metric_A, metric_B = [metric_instance.get_value(
                            self.rankers[i].getDocs(result_length),
                            labels, orientations, result_length,
                            ideal_ranking=self.ideal_ranker.pages[topic])
                        for i in [0, 1]
                    ]
                else:
                    metric_A = metric_instance.get_value(
                            self.rankers[0].getDocs(result_length),
                            labels, orientations, result_length)
                    metric_B = metric_instance.get_value(
                            self.rankers[1].getDocs(result_length),
                            labels, orientations, result_length)
                    if metric_name == "AsRbp" and self.rankings == "model":
                        metric_A /= as_rbp_denominator
                        metric_B /= as_rbp_denominator
                # Repeat the value n times such that metrics of the original
                # and the interleaved systems have the same lengths.
                output[metric_name]["A"].append(metric_A)
                output[metric_name]["B"].append(metric_B)
            if self.system_comparison == "pareto":
                # Store pareto-dominance similar to how we store metric values
                # so that they can be accessed uniformly.
                output.setdefault("pareto", defaultdict(lambda: []))
                self.init_rankers(topic)
                docsA = self.rankers[0].getDocs(result_length)
                docsB = self.rankers[1].getDocs(result_length)
                if self._pareto_dominates(docsA, docsB, labels,
                        orientation=orientations):
                    output["pareto"]["A"].append(1)
                    output["pareto"]["B"].append(0)
                elif self._pareto_dominates(docsB, docsA, labels,
                        orientation=orientations):
                    output["pareto"]["A"].append(0)
                    output["pareto"]["B"].append(1)
                else:
                    output["pareto"]["A"].append(0)
                    output["pareto"]["B"].append(0)
                    continue
            if self.compute_online_metrics:
                self.init_rankers(topic)
                for side, ranker in zip(["A", "B"], self.rankers):
                    docs = ranker.getDocs(result_length)
                    for run in xrange(CLICK_METRIC_RUNS):
                        online_metrics = self.get_online_metrics(
                            self.um.get_clicks(docs, labels, orientation=orientations),
                            docs
                        )
                        for metric_name, v in online_metrics.iteritems():
                            output.setdefault(metric_name,
                                    defaultdict(lambda: []))
                            output[metric_name][side].append(v)
                            self.online_metrics.add(metric_name)

            for method_id, method in self.methods.iteritems():
                self.init_rankers(topic)
                current_verticals = (self.rankers[0].verticals(result_length) |
                                     self.rankers[1].verticals(result_length))
                try:
                    # Interleave should call reset for query
                    interleaver = method["instance"]
                    n_interleavings = interleaver.interleave_n(
                        self.rankers[1],
                        self.rankers[0],
                        topic,
                        result_length,
                        self.num_repeat_interleaving
                    )
                    if hasattr(interleaver, "relaxed"):
                        output["relaxed"][method_id].append(1 if interleaver.relaxed else 0)
                except Exception as e:
                    print >>sys.stderr, method_id, "failed. Exception =", e
                    self.init_rankers(topic)
                    print >>sys.stderr, ("Topic:", topic, "Rankings:",
                            self.rankers[0].getDocs(), self.rankers[1].getDocs())
                    traceback.print_exc()
                    continue
                for (interleaved, a) in n_interleavings:
                    # record outcomes and number of clicks
                    output["outcomes"][method_id].append(
                        method["instance"].infer_outcome(
                            [x.get_id() for x in interleaved],
                            a,
                            self.um.get_clicks(interleaved, labels, orientation=orientations),
                            None
                        )
                    )
                    if self.compute_interleaved_metrics:
                        block_cnts = VASyntheticComparisonExperiment.block_counts(interleaved)
                        block_szs = VASyntheticComparisonExperiment.block_sizes(interleaved)
                        for vert in current_verticals:
                            output["block_counts"][method_id].append(block_cnts[vert])
                            output["block_sizes"][method_id].append(
                                    float(block_szs[vert]) / self.block_size)
                        output["block_pos"][method_id].append(
                                VASyntheticComparisonExperiment.block_position1(interleaved, result_length))
                        for metric_name, metric_instance in self.offline_metrics.iteritems():
                            if metric_name == "RP" and self.rankings == "model":
                                metric_L = metric_instance.get_value(
                                    interleaved, labels, orientations, result_length,
                                    ideal_ranking=self.ideal_ranker.pages[topic])
                            else:
                                metric_L = metric_instance.get_value(
                                        interleaved, labels, orientations, result_length)
                                if metric_name == "AsRbp" and self.rankings == "model":
                                    metric_L /= as_rbp_denominator
                            output[metric_name][method_id].append(metric_L)
                        if self.compute_online_metrics:
                            for run in xrange(CLICK_METRIC_RUNS):
                                online_metrics = self.get_online_metrics(
                                    self.um.get_clicks(interleaved, labels, orientation=orientations),
                                    interleaved
                                )
                                for metric_name, v in online_metrics.iteritems():
                                    output[metric_name][method_id].append(v)

        if self.compute_interleaved_metrics:
            for metric_name in itertools.chain(
                    self.offline_metrics.iterkeys(), self.online_metrics):
                side_metrics = {}
                for side in ["A", "B"]:
                    side_metrics[side] = np.mean(output[metric_name][side])
                # A is always the side with higher metric value; swap if needed
                A, B = sorted(["A", "B"], key=lambda side: side_metrics[side],
                              reverse=True)
                side_metrics["A"] = A
                side_metrics["B"] = B
                for method_id in self.methods.iterkeys():
                    vals = output[metric_name][method_id]
                    mean_val = np.mean(vals)
                    degrades = False
                    if mean_val < side_metrics[B]:
                        _, p_value = scipy.stats.ttest_rel(vals, output[metric_name][B])
                        if p_value <= T_TEST_THRESHOLD_ALPHA:
                            degrades = True
                    output[metric_name][method_id + "_degrades"] = [1 if degrades else 0]

        for method, o in output["outcomes"].iteritems():
            N = len(o)
            for part in xrange(5):
                num_impr = N // 5 * (part + 1)
                name = "outcomes_significant_%d" % num_impr
                output.setdefault(name, defaultdict(lambda: []))
                output[name][method] = [1] if scipy.stats.ttest_1samp(o[:num_impr], 0.0)[1] <= T_TEST_THRESHOLD_ALPHA else [0]

        # record ranker pairs, comparison outcomes
        json.dump(output, self.log_fh)


    @staticmethod
[docs]    def block_counts(l):
        counts = defaultdict(lambda: 0)
        for i in xrange(len(l)):
            cur_type = l[i].get_type()
            if cur_type != "Web" and (
                    i + 1 == len(l) or cur_type != l[i + 1].get_type()):
                counts[l[i].get_type()] += 1
        return counts


    @staticmethod
[docs]    def block_position1(l, result_length):
        for i in xrange(len(l)):
            cur_type = l[i].get_type()
            if cur_type != "Web":
                return i
        return result_length


    @staticmethod
[docs]    def block_sizes(l):
        sizes = defaultdict(lambda: 0)
        for d in l:
            cur_type = d.get_type()
            if cur_type != "Web":
                sizes[cur_type] += 1
        return sizes


    @staticmethod
    def _vertpos(min_len, pos_method):
        if pos_method == "beyondten":
            # This distribution is taken from figure 2 in "Beyond Ten Blue
            # Links: Enabling User Click Modeling in Federated Web Search" by
            # Chen et al. The distribution is scaled back to the 1-10 interval.
            posdist = [0.13950538998097659, 0.027266962587190878,
                       0.24096385542168688, 0.1407736207989854,
                       0.030437539632213073, 0.019023462270133174,
                       0.0025364616360177474, 0.04438807863031058,
                       0.3119847812301839, 0.04311984781230175]
            pos = int(np.where(np.random.multinomial(1, posdist) == 1)[0])
        elif pos_method == "uniform":
            pos = random.randint(0, min_len)
        return pos

    @staticmethod
    def _set_vertical(r1, r2, olabels, length,
                      pos_method="beyondten",
                      vert_rel="non-relevant",
                      block_size=3,
                      verticals=None):
        if verticals is None:
            verticals = [VERTICALS[1]]
        # Select position to insert vertical blocks (at random).
        positions = {}
        for vert in verticals:
            pos = VASyntheticComparisonExperiment._vertpos(
                    min(len(r1), len(r2)), pos_method)
            positions[vert] = pos

        max_id = max(d.get_id() for d in r1 + r2)
        r1 = [d.set_type("Web") for d in r1]
        r2 = [d.set_type("Web") for d in r2]
        for vert in verticals:
            pos = positions[vert]
            for i in range(block_size):
                r1.insert(pos, Document(max_id + i + 1, vert))
                r2.insert(pos, Document(max_id + i + 1, vert))
            # Adjust positions according to the just inserted block.
            del positions[vert]
            max_id += block_size
            for v, p in positions.iteritems():
                if p >= pos:
                    positions[v] += block_size

        assert all(all(v == 1 for v in
                VASyntheticComparisonExperiment.block_counts(r).itervalues()) for r in [r1, r2])

        labels = olabels[:]
        for doc in set(r1 + r2):
            if doc.get_type() == "Web":
                continue
            vdoc = doc.get_id()
            if vdoc >= len(labels):
                labels += [0] * (vdoc - len(labels) + 1)

            if vert_rel == "non-relevant":
                labels[vdoc] = 0
            elif vert_rel == "all-relevant":
                labels[vdoc] = 1
            elif vert_rel == "relevant":
                ratio = float(sum(olabels)) / length
                labels[vdoc] = np.random.binomial(1, ratio)

        return r1, r2, labels

    @staticmethod
[docs]    def generate_ranking_pair(result_length, num_relevant,
                              pos_method="beyondten", vert_rel="non-relevant",
                              block_size=3, verticals=None,
                              fixed=False, dominates=lambda a, b, l: True):
        """ Generate pair of synthetic rankings.
            Appendix A, https://bitbucket.org/varepsilon/tois2013-interleaving
        """
        if verticals is None:
            verticals = [VERTICALS[1]]
        # This is what is called 'd' in the paper.
        pool_length = result_length + 2
        if fixed:
            document_pool, labels = (
                VASyntheticComparisonExperiment._generate_document_pool(
                        pool_length, num_relevant))
        else:
            assert block_size * len(verticals) <= pool_length
            prob = float(block_size) / pool_length
            document_pool, labels = (
                VASyntheticComparisonExperiment._generate_document_pool(
                        pool_length, num_relevant,
                        verticals, [prob] * len(verticals), vert_rel))
        for _ in xrange(1000):
            ranking_A = VASyntheticComparisonExperiment._generate_ranking(document_pool)
            ranking_B = VASyntheticComparisonExperiment._generate_ranking(document_pool)
            if fixed:
                ranking_A, ranking_B, labels = (
                        VASyntheticComparisonExperiment._set_vertical(
                                ranking_A, ranking_B, labels, result_length,
                                pos_method, vert_rel,
                                block_size, verticals))
            if dominates(ranking_A, ranking_B, labels):
                return ranking_A, ranking_B, labels
            elif dominates(ranking_B, ranking_A, labels):
                return ranking_B, ranking_A, labels
        raise Exception("Could not find pareto dominated ranker for labels "
              "%s after 1000 trials." % ", ".join(str(x) for x in labels))


    @staticmethod
    def _generate_document_pool(num_documents, num_relevant,
                                verticals=None, prob_of_doc_vert=None,
                                vert_rel="non-relevant"):
        """
            num_documents --- total number of documents in the pool.
                              The closer it is to the serp_size the more similar
                              two generated SERPs would be.
            num_relevant --- number of relevant documents among those.
            prob_of_doc_vert --- probability of a document to be a vertical document.
                                 prob_of_doc_vert == [0.1, 0.3, 0.2] means that each
                                 document belongs to Vert1 with probability 0.1,
                                 belongs to Vert2 with probability 0.3,
                                 to Vert3 with probability 0.2,
                                 and to Web with probability 0.4 (1 - 0.1 - 0.3 - 0.2).
            vert_rel --- specifies if the vertical documents are "non-relevant", "all-relevant"
                or just as "relevant" as the non-vertical documents.

            Returns: list of documents and the labels:
                     labels[doc.get_id()] == 1 <=> doc is relevant
        """
        if prob_of_doc_vert is None:
            prob_of_doc_vert = []
        if verticals is None:
            verticals = VERTICALS
        if num_relevant == "random":
            num_relevant = random.randint(1, num_documents // 2)
        elif type(num_relevant) == str and "-" in num_relevant:
            min_rel, max_rel = num_relevant.split("-")
            num_relevant = random.randint(int(min_rel), int(max_rel))
        else:
            num_relevant = int(num_relevant)

        assert num_documents > 0
        assert num_relevant > 0
        assert num_relevant <= num_documents
        ranking_with_vert_assignment = []
        for doc in range(num_documents):
            r = random.random()
            s = 0
            vert_index = 0
            for vert_index, prob in enumerate(prob_of_doc_vert):
                s += prob
                if s > r:
                    ranking_with_vert_assignment.append(
                        Document(doc, verticals[vert_index]))
                    break
            else:
                # non-vertical
                ranking_with_vert_assignment.append(Document(doc, "Web"))
        labels = [0] * num_documents
        documents_with_random_relevance = range(num_documents)
        if vert_rel != "relevant":  # "non-relevant" or "all-relevant"
            # Assign relevance for vertical and non-vertical documents separately
            documents_with_random_relevance = [id for id in xrange(num_documents) if \
                    ranking_with_vert_assignment[id].get_type() == "Web"]
        for id in random.sample(documents_with_random_relevance, num_relevant):
            labels[id] = 1
        if vert_rel == "all-relevant":
            for id in xrange(num_relevant):
                if ranking_with_vert_assignment[id].get_type() != "Web":
                    labels[id] = 1
        return ranking_with_vert_assignment, labels

    @staticmethod
    def _generate_ranking(base_documents, serp_size=10, decay_power=5):
        # Select documents from the base_documents list
        # with decreasing softmax probability.
        probs = [1.0 / (i + 1) ** decay_power for i in range(len(base_documents))]
        # create a copy
        docs = [d for d in base_documents]
        s = sum(probs)
        normalize(probs)
        ranking = []
        for iteration_number in range(serp_size):
            r = random.random()
            s = 0
            for pos, prob in enumerate(probs):
                s += prob
                if s >= r:
                    break
            ranking.append(docs[pos])
            # Exclude the docid that we've just used.
            probs = [prob for pos1, prob in enumerate(probs) if pos1 != pos]
            docs = [rank for pos1, rank in enumerate(docs) if pos1 != pos]
            normalize(probs)
            # assert 0.95 <= sum(probs) <= 1.05
        # Now re-order the documents to ensure that the vertical ones are grouped.
        reordered_ranking = []
        formed_blocks = set()
        for doc in ranking:
            if doc.get_type() == 0:
                reordered_ranking.append(doc)
            elif doc.get_type() not in formed_blocks:
                reordered_ranking += (
                        [d for d in ranking if d.get_type() == doc.get_type()])
                formed_blocks.add(doc.get_type())
        return reordered_ranking

    def _pareto_dominates(self, a, b, labels, orientation=None):
        # Cut and sort by exmaniation probability accoridng to user model
        a = a[:self.length]
        b = b[:self.length]
        # Here we rely on implicit orientation values (1.0), since we don't have
        # them anyway for synthetic data.
        examination_a = self.pareto_um.get_examination_prob(a, orientation=orientation)
        examination_b = self.pareto_um.get_examination_prob(b, orientation=orientation)
        a.sort(key=dict(zip(a, examination_a)).get, reverse=True)
        b.sort(key=dict(zip(b, examination_b)).get, reverse=True)

        rel_a = [index for index, item in enumerate(a) if labels[item.get_id()] > 0]
        rel_b = [index for index, item in enumerate(b) if labels[item.get_id()] > 0]
        # if a has fewer relevant documents it cannot dominate b
        if len(rel_a) < len(rel_b):
            return False
        distance = 0
        for index_a, index_b in zip(rel_a, rel_b):
            if index_a > index_b:
                return False
            elif index_a < index_b:
                distance += index_b - index_a
            # if b has fewer relevant documents and none of its elements
            # violate pareto dominance
            if len(rel_a) > len(rel_b) and index_b == rel_b[-1]:
                return True
        if distance > 0:
            return True
        return False

    @staticmethod
[docs]    def get_online_metrics(clicks, ranking):
        if all(c == 0 for c in clicks):
            return {
                "MaxRR":        0.0,
                "MinRR":        0.0,
                "MeanRR":       0.0,
                "PLC":          0.0,
                "Clicks@1":     0.0,
                "VertClick":    0.0,
                "click_counts": 0.0,
            }
        else:
            scores = {}
            minClickRank = min((r for r, c in enumerate(clicks) if c))
            maxClickRank = max((r for r, c in enumerate(clicks) if c))
            numClicks = sum(1 for c in clicks if c)
            scores["MaxRR"]     = 1.0 / (minClickRank + 1)
            scores["MinRR"]     = 1.0 / (maxClickRank + 1)
            scores["MeanRR"]    = (
                sum((1.0 / (r + 1) for r, c in enumerate(clicks) if c)) / numClicks
            )
            scores["PLC"]       = float(numClicks) / (maxClickRank + 1)
            scores["Clicks@1"]  = 1.0 if clicks[0] else 0.0
            scores["VertClick"] = (
                1.0 if any(
                    (c for (d, c) in zip(ranking, clicks) if d.get_type() != "Web")
                ) else 0.0
            )
            scores["click_counts"] = sum(1 for c in clicks if c)
            return scores
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  Source code for lerot.comparison.ProbabilisticInterleave

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/06/19

import argparse

from numpy import asarray, e, log, where, exp
from random import randint

from .AbstractInterleavedComparison import AbstractInterleavedComparison
from ..utils import split_arg_str


[docs]class ProbabilisticInterleave(AbstractInterleavedComparison):
    """Probabilistic interleaving, marginalizes over assignments"""

    def __init__(self, arg_str=None):
        if arg_str:
            parser = argparse.ArgumentParser(description="Parse arguments for "
                "interleaving method.", prog=self.__class__.__name__)
            parser.add_argument("-a", "--aggregate", choices=["expectation",
                "log-likelihood-ratio", "likelihood-ratio", "log-ratio",
                "binary"])
            parser.add_argument("-d", "--det_interleave", type=bool,
                help="If true, use deterministic interleaving, regardless "
                "of the ranker type used for comparison.")
            parser.add_argument("-t", "--compare_td", type=bool,
                help="If true, compare rankers using observed assignments "
                "instead of marginalizing over possible assignments.")
            args = vars(parser.parse_known_args(split_arg_str(arg_str))[0])
            if "aggregate" in args and args["aggregate"]:
                self.aggregate = args["aggregate"]
            if "det_interleave" in args and args["det_interleave"]:
                self.det_interleave = True
            if "compare_td" in args and args["compare_td"]:
                self.compare_td = True
        if not hasattr(self, "aggregate") or not self.aggregate:
            self.aggregate = "expectation"
        if not hasattr(self, "det_interleave"):
            self.det_interleave = False
        if not hasattr(self, "compare_td"):
            self.compare_td = False

[docs]    def interleave(self, r1, r2, query, length):
        r1.init_ranking(query)
        r2.init_ranking(query)
        length = min(r1.document_count(), r2.document_count(), length)
        # start with empty document list
        l = []
        # random bits indicate which r to use at each rank
        a = asarray([randint(0, 1) for _ in range(length)])
        for next_a in a:
            # flip coin - which r contributes doc (pre-computed in a)
            select = r1 if (next_a == 0) else r2
            other = r2 if (next_a == 0) else r1
            # draw doc
            if self.det_interleave:
                pick = select.next_det()
            else:
                pick = select.next()
            l.append(pick)
            # let other ranker know that we removed this document
            try:
                other.rm_document(pick)
            except:
                pass
        return (asarray(l), (a, r1, r2))


[docs]    def infer_outcome(self, l, a, c, query):
        (td_a, r1, r2) = a

        # for comparisons with TD, use naive comparison
        if self.compare_td:
            c1 = sum([1 if val_a == 0 and val_c == 1 else 0
                for val_a, val_c in zip(td_a, c)])
            c2 = sum([1 if val_a == 1 and val_c == 1 else 0
                for val_a, val_c in zip(td_a, c)])
            return -1 if c1 > c2 else 1 if c2 > c1 else 0

        # comparison with marginalization
        # are there any clicks? (otherwise it's a tie)
        click_ids = where(asarray(c) == 1)
        if not len(click_ids[0]):  # no clicks, will be a tie
            return 0, 0

        r1.init_ranking(query)
        r2.init_ranking(query)

        # enumerate all possible assignments that go with l, add their
        # outcomes weighted by probabilities
        # original outcome is not needed in this case, only clicks and probs
        root = SimpleBinaryTree(None, 0.0, 0)  # root
        nextLevel = [root]
        currentLevel = []

        # traverse possible assignments breath-first
        log_p_a = len(l) * log(0.5)
        log_p_l = len(l) * log(0.5)

        for n in range(len(l)):
            currentLevel = nextLevel
            nextLevel = []
            p_r1 = r1.get_document_probability(l[n])
            p_r2 = r2.get_document_probability(l[n])
            # zero probability: observed list is not possible (e.g., with
            # deterministic rankers and historical data)
            if p_r1 == 0 and p_r2 == 0:
                return .0
            r1.rm_document(l[n])
            try:
                r2.rm_document(l[n])
            except:
                pass
            log_p_l += log(p_r1 + p_r2)

            for node in currentLevel:
                # expand children and add new nodes to queue for nextLevel
                # left child: r1 is selected, only expand if p > 0
                if p_r1 > 0:
                    p_left = node.prob + log(0.5 * p_r1)
                    o_left = node.outcome
                    if c[n] == 1:
                        o_left += -1
                    node.left = SimpleBinaryTree(node, p_left, o_left)
                    nextLevel.append(node.left)
                # right child: r2 is selected, only expand if p > 0
                if p_r2 > 0:
                    p_right = node.prob + log(0.5 * p_r2)
                    o_right = node.outcome
                    if c[n] == 1:
                        o_right += 1
                    node.right = SimpleBinaryTree(node, p_right, o_right)
                    nextLevel.append(node.right)
        # we have all log probabilities for outcomes =! 0
        o1 = 0.0
        o2 = 0.0
        for node in nextLevel:
            if node.outcome != 0:
                # log_p_a and log_p_l cancel out if we turn the outcome into a
                # ratio for now, keep them for clarity
                if node.outcome < 0:
                    o1 += e ** (node.prob + log_p_a - log_p_l)
                else:
                    o2 += e ** (node.prob + log_p_a - log_p_l)

        # return -1 if o1 > o2 else 1 if o2 > o1 else 0
        if o1 == o2:
            outcome = 0
        elif self.aggregate == "expectation":
            outcome = o2 - o1
        elif self.aggregate == "log-likelihood-ratio":
            if o1 > o2:
                outcome = log(o2 / o1)
            else:
                outcome = log(o1 / o2)
        elif self.aggregate == "likelihood-ratio":
            if o1 > o2:
                outcome = (float(o2) / o1) - 1
            else:
                outcome = 1 - (float(o1) / o2)
        elif self.aggregate == "log-ratio":
            if o1 > o2:
                outcome = float(log(o1)) / log(o2) - 1
            else:
                outcome = 1 - float(log(o2)) / log(o1)
        elif self.aggregate == "binary":
            outcome = -1 if o1 > o2 else 1 if o2 > o1 else 0
        else:
            raise ValueError("Unknown aggregation method: %s", self.aggregate)
        return outcome, exp(log_p_l)


[docs]    def get_probability_of_list(self, result_list, context, query):
        # P(l) = \prod_{doc in result_list} 1/2 P_1(doc) + 1/2 P_2(doc)
        p_l = 1.0
        (_, r1, r2) = context
        r1.init_ranking(query)
        r2.init_ranking(query)
        for _, doc in enumerate(result_list):
            p_r1 = r1.get_document_probability(doc)
            p_r2 = r2.get_document_probability(doc)
            r1.rm_document(doc)
            r2.rm_document(doc)
            p_l *= 0.5 * (p_r1 + p_r2)
        return p_l




class SimpleBinaryTree:
    """tree that keeps track of outcome, probability of arriving at this
    outcome"""
    parent, left, right, prob, outcome = None, None, None, 0.0, 0

    def __init__(self, parent, prob, outcome):
        self.parent = parent
        self.prob = prob
        self.outcome = outcome
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  Source code for lerot.experiment.SingleQueryComparisonExperiment

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/09/12
# Runs a comparison experiment with a single query.

import argparse
import logging
import os.path
import yaml

from numpy import asarray, log, mean, where, zeros
from random import choice, randint
from scipy.stats.stats import kendalltau

from ..utils import get_class
from ..evaluation import NdcgEval
from ..query import load_queries


[docs]class SingleQueryComparisonExperiment():
    """Represents an experiment in which rankers are compared using interleaved
    comparisons on a single query.
    """

    def __init__(self, query_dir, feature_count, log_fh, args):
        """Initialize an experiment using the provided arguments."""
        self.log_fh = log_fh
        self.query_dir = query_dir
        self.feature_count = feature_count
        self.ties = "first"
        # randomly select a query file, and load a single query from that file
        count_attempts = 0
        while not hasattr(self, "query"):
            count_attempts += 1
            if count_attempts > 100:
                raise ValueError("Did not find a query with more than one "
                    "relevance levels after 100 attempts.")
            query_file = os.path.join(query_dir, choice(os.listdir(query_dir)))
            logging.info("Loading query %s." % query_file)
            query = load_queries(query_file, feature_count).values()[0]
            if "check_queries" in args and args["check_queries"]:
                # make sure that there's at least two different relevance
                # grades
                if len(query.get_labels()) > 1 and len(where(asarray(
                    query.get_labels()) != query.get_labels()[0])[0]) > 0:
                    self.query = query
                else:
                    continue
            else:
                self.query = query
        self.query_id = self.query.get_qid()
        # sample source and target ranker pair, check that there is an ndcg
        # difference if needed
        count_attempts = 0
        while not hasattr(self, "source_pair"):
            count_attempts += 1
            if count_attempts > 100:
                raise ValueError("Did not find ranker pairs \w ndcg diff != 0 "
                    "relevance levels after 100 attempts.")
            src_1 = self._sample_ranker_without_replacement(
                self.feature_count, [])
            src_2 = self._sample_ranker_without_replacement(self.feature_count,
                [src_1])
            tar_1 = self._sample_ranker_without_replacement(self.feature_count,
                [src_1, src_2])
            tar_2 = self._sample_ranker_without_replacement(self.feature_count,
                [tar_1, src_1, src_2])
            # check arguments: if needed - make sure there is a difference
            # between the _target_ rankers
            prob_src_rankers = self._get_ranker_pair(
                "ranker.ProbabilisticRankingFunction",
                [3], (src_1, src_2), self.feature_count, self.ties)
            prob_tar_rankers = self._get_ranker_pair(
                "ranker.ProbabilisticRankingFunction",
                [3], (tar_1, tar_2), self.feature_count, self.ties)
            ndcg = NdcgEval()
            o1 = ndcg.evaluate_one(prob_tar_rankers[0], self.query, -1,
                ties=self.ties)
            o2 = ndcg.evaluate_one(prob_tar_rankers[1], self.query, -1,
                ties=self.ties)
            ndcg_diff = float(o2 - o1)
            if "check_rankers" in args and args["check_rankers"] and \
                ndcg_diff == 0:
                continue
            self.source_pair = [src_1, src_2]
            self.target_pair = [tar_1, tar_2]
            self.ndcg_diff = ndcg_diff
            # compute stats for the ranker pairs
            #most_likely_source_list = self._get_most_likely_list(
            #    prob_src_rankers[0], prob_src_rankers[1], self.query)
            #most_likely_target_list = self._get_most_likely_list(
            #    prob_tar_rankers[0], prob_tar_rankers[1], self.query)
            #k = kendalltau(most_likely_source_list, most_likely_target_list)
            #if isinstance(k, tuple):
            #    k = k[0]
            #self.kendalltau = float(k)
            (_, combined_source_dist) = \
                self._get_combined_document_distribution(prob_src_rankers[0],
                    prob_src_rankers[1], self.query)
            (_, combined_target_dist) = \
                self._get_combined_document_distribution(prob_tar_rankers[0],
                    prob_tar_rankers[1], self.query)
            self.kullback_leibler_src = float(
                self._get_kullback_leibler_divergence(combined_source_dist,
                                                      combined_target_dist))
            self.kullback_leibler_tar = float(
                self._get_kullback_leibler_divergence(combined_target_dist,
                                                      combined_source_dist))
            self.jensen_shannon = float(self._get_jensen_shannon_divergence(
                combined_source_dist, combined_target_dist))
            self.l1_norm = float(self._get_l1_norm(combined_source_dist,
                combined_target_dist))
        # construct experiment according to provided arguments
        self.result_length = args["result_length"]
        self.num_queries = args["num_queries"]
        self.um_class = get_class(args["user_model"])
        self.um_args = args["user_model_args"]
        self.um = self.um_class(self.um_args)
        # set up methods to compare
        parser = argparse.ArgumentParser(description="parse arguments of an "
            "evaluation method.", prog="evaluation method configuration")
        parser.add_argument("-c", "--class_name")
        parser.add_argument("-r", "--ranker")
        parser.add_argument("-a", "--ranker_args")
        parser.add_argument("-s", "--source_ranker")
        parser.add_argument("-b", "--source_ranker_args")
        parser.add_argument("-i", "--interleave_method")

        self.target_rankers = {}
        self.source_rankers = {}
        self.live_methods = {}
        self.hist_methods = {}
        # init live methods
        if "live_evaluation_methods" in args:
            for method_id, method in enumerate(
                    args["live_evaluation_methods"]):
                self.live_methods[method] = {}
                method_args_str = \
                    args["live_evaluation_methods_args"][method_id]
                method_args = vars(parser.parse_known_args(
                    method_args_str.split())[0])
                class_name = method_args["class_name"]
                self.live_methods[method]["instance"] = \
                    get_class(class_name)(method_args_str)
                ranker = method_args["ranker"]
                ranker_args = method_args["ranker_args"]
                self.live_methods[method]["ranker"] = ranker
                self.live_methods[method]["ranker_args"] = ranker_args
                if not ranker in self.target_rankers:
                    self.target_rankers[ranker] = {}
                if not ranker_args in self.target_rankers[ranker]:
                    self.target_rankers[ranker][ranker_args] = {}
        # init hist methods
        if "hist_evaluation_methods" in args:
            for method_id, method in enumerate(
                    args["hist_evaluation_methods"]):
                self.hist_methods[method] = {}
                method_args_str = \
                    args["hist_evaluation_methods_args"][method_id]
                method_args = vars(parser.parse_known_args(
                    method_args_str.split())[0])
                class_name = method_args["class_name"]
                self.hist_methods[method]["instance"] = \
                    get_class(class_name)(method_args_str)
                self.hist_methods[method]["interleave_method"] = \
                get_class(method_args["interleave_method"])()
                # init (target) rankers
                ranker = method_args["ranker"]
                ranker_args = method_args["ranker_args"]
                self.hist_methods[method]["ranker"] = ranker
                self.hist_methods[method]["ranker_args"] = ranker_args
                if not ranker in self.target_rankers:
                    self.target_rankers[ranker] = {}
                if not ranker_args in self.target_rankers[ranker]:
                    self.target_rankers[ranker][ranker_args] = {}
                # init (source) rankers
                if method_args["source_ranker"]:
                    source_ranker = method_args["source_ranker"]
                    source_ranker_args = method_args["source_ranker_args"]
                else:
                    source_ranker = method_args["ranker"]
                    source_ranker_args = method_args["ranker_args"]
                self.hist_methods[method]["source_ranker"] = source_ranker
                self.hist_methods[method]["source_ranker_args"] = \
                    source_ranker_args
                if not source_ranker in self.source_rankers:
                    self.source_rankers[source_ranker] = {}
                if not source_ranker_args in self.source_rankers[
                    source_ranker]:
                    self.source_rankers[source_ranker][source_ranker_args] = {}
        # init target rankers needed by live and/or hist methods
        for ranker in self.target_rankers:
            for ranker_args in self.target_rankers[ranker]:
                self.target_rankers[ranker][ranker_args] = \
                    self._get_ranker_pair(ranker, ranker_args,
                    self.target_pair, self.feature_count, self.ties)
        # init source rankers needed by hist methods
        for ranker in self.source_rankers:
            for ranker_args in self.source_rankers[ranker]:
                self.source_rankers[ranker][ranker_args] = \
                    self._get_ranker_pair(ranker, ranker_args,
                    self.source_pair, self.feature_count, self.ties)

    def _sample_ranker_without_replacement(self, num_features, exclude):
        while True:
            feature = randint(0, num_features - 1)
            if feature not in exclude:
                return feature

    def _get_weight_vector(self, feature_id, num_features):
        weights = zeros(num_features)
        weights[feature_id] = 1.
        return weights

    def _get_ranker_pair(self, class_name, ranker_args, feature_pair,
        feature_count, ties):

        return (get_class(class_name)(ranker_args, ties, feature_count,
                init=self._get_weight_vector(feature_pair[0], feature_count)),
            get_class(class_name)(ranker_args, ties, feature_count,
                init=self._get_weight_vector(feature_pair[0], feature_count)))

    def _get_most_likely_list(self, r1, r2, query):
        """get the most likely interleaved list for a given pair of rankers"""
        (docids, probs) = self._get_combined_document_distribution(r1, r2,
            query)
        tmp = [(prob, docid) for docid, prob in zip(docids, probs)]
        tmp.sort(reverse=True)
        l = [docid for prob, docid in tmp]
        return l

    def _get_combined_document_distribution(self, r1, r2, query):
        """get the distribution over documents given a pair of rankers"""
        r1.init_ranking(query)
        r2.init_ranking(query)
        docids = query.get_docids()
        probs = [r1.get_document_probability(docid) +
                 r2.get_document_probability(docid) for docid in docids]
        return (docids, probs)

    def _get_kullback_leibler_divergence(self, probs1, probs2):
        return sum([p1 * log(p1 / p2) for p1, p2 in zip(probs1, probs2)])

    def _get_jensen_shannon_divergence(self, probs1, probs2):
        mean_probs = [mean([p1, p2]) for p1, p2 in zip(probs1, probs2)]
        return float(
            .5 * self._get_kullback_leibler_divergence(probs1, mean_probs) +
            .5 * self._get_kullback_leibler_divergence(probs2, mean_probs))

    def _get_l1_norm(self, probs1, probs2):
        return sum([abs(p1 - p2) for p1, p2 in zip(probs1, probs2)])

[docs]    def run(self):
        """Run the experiment for num_queries queries."""
        # initialize counts and outcome arrays
        query_ids = []
        live_outcomes = {}
        live_click_counts = {}
        for method_id in self.live_methods:
            live_outcomes[method_id] = []
            live_click_counts[method_id] = []
        hist_outcomes = {}
        hist_click_counts = {}
        for method_id in self.hist_methods:
            hist_outcomes[method_id] = []
            hist_click_counts[method_id] = []
        # process num_queries queries
        for _ in range(self.num_queries):
            query_ids.append(self.query_id)
            # apply live methods (use target rankers only)
            for method_id, method in self.live_methods.items():
                target_pair = self.target_rankers[method["ranker"]][
                    method["ranker_args"]]
                (l, a) = method["instance"].interleave(target_pair[0],
                    target_pair[1], self.query, self.result_length)
                clicks = self.um.get_clicks(l, self.query.get_labels())
                o = method["instance"].infer_outcome(l, a, clicks, self.query)
                live_outcomes[method_id].append(float(o))
                live_click_counts[method_id].append(clicks.tolist().count(1))
            # apply historical methods (use source rankers to collect data,
            # reuse collected data when possible)
            result_lists = {}
            assignments = {}
            clicks = {}
            for method_id, method in self.hist_methods.items():
                interleave_key = "%s-%s-%s" % (
                    method["interleave_method"].__class__.__name__,
                    method["source_ranker"], method["source_ranker_args"])
                target_pair = self.target_rankers[method["ranker"]][
                    method["ranker_args"]]
                source_pair = self.source_rankers[method["source_ranker"]][
                    method["source_ranker_args"]]
                if not interleave_key in result_lists:
                    (l, a) = method["interleave_method"].interleave(
                        source_pair[0], source_pair[1],
                        self.query, self.result_length)
                    result_lists[interleave_key] = l
                    assignments[interleave_key] = a
                    clicks[interleave_key] = self.um.get_clicks(l,
                        self.query.get_labels())
                hist_click_counts[method_id].append(
                    clicks[interleave_key].tolist().count(1))

                o = method["instance"].infer_outcome(
                    result_lists[interleave_key], assignments[interleave_key],
                    clicks[interleave_key], target_pair[0], target_pair[1],
                    self.query)
                hist_outcomes[method_id].append(float(o))
        # record ranker pairs, comparison outcomes
        yaml.dump({
            "source_pair": self.source_pair,
            "target_pair": self.target_pair,
            "live_outcomes": live_outcomes,
            "hist_outcomes": hist_outcomes,
            "live_click_counts": live_click_counts,
            "hist_click_counts": hist_click_counts,
            "query_ids": query_ids,
            # ndcg difference between the target rankers
            "ndcg_diffs": [self.ndcg_diff],
            # similarities between source and target pairs
            #"kendall_tau": [self.kendalltau],
            "kullback_leibler_src": [self.kullback_leibler_src],
            "kullback_leibler_tar": [self.kullback_leibler_tar],
            "jensen_shannon": [self.jensen_shannon],
            "l1_norm": [self.l1_norm]
            }, self.log_fh, default_flow_style=False)
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  Source code for lerot.evaluation.ISEval

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

from collections import defaultdict

from .AbstractEval import AbstractEval

[docs]class ISEval(AbstractEval):
    """Simple vertical selection (IS) metric, a.k.a. mean-prec."""

    def __init__(self):
        pass

[docs]    def get_value(self, ranking, labels, orientations, cutoff=-1):
        if cutoff == -1:
            cutoff = len(labels)
        stats_by_vert = defaultdict(lambda: {'total': 0, 'rel': 0})
        for d in ranking[:cutoff]:
            vert = d.get_type()
            if vert == 'Web':
                continue
            stats_by_vert[vert]['total'] += 1
            if labels[d.get_id()] > 0:
                stats_by_vert[vert]['rel'] += 1
        precisions = [float(s['rel']) / s['total'] for s in stats_by_vert.itervalues()]
        if len(precisions) == 0:
            return 0.0
        return float(sum(precisions)) / len(precisions)
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  Source code for lerot.experiment.SyntheticComparisonExperiment

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2013/04/02
"""
Runs a comparison experiment on synthetic data
"""

import argparse
import yaml

from numpy import mean
from random import randint, sample

from ..document import Document
from ..ranker import (SyntheticProbabilisticRankingFunction,
                      SyntheticDeterministicRankingFunction)
from ..utils import get_class


[docs]class SyntheticComparisonExperiment():
    """Represents an experiment in which synthetic rankers are compared to
    investigate theoretical properties / guarantees.
    """

    def __init__(self, log_fh, args):
        """Initialize an experiment using the provided arguments."""
        self.log_fh = log_fh
        self.ties = args["ties"] if "ties" in args else "first"
        # additional configuration: number of relevant documents
        # (number or "random")
        self.length = args["result_length"]
        self.num_relevant = args["num_relevant"]
        self.num_queries = args["num_queries"]
        self.um_class = get_class(args["user_model"])
        self.um_args = args["user_model_args"]
        self.um = self.um_class(self.um_args)
        # initialize interleaved comparison methods according to configuration
        parser = argparse.ArgumentParser(description="parse arguments of an "
            "evaluation method.", prog="evaluation method configuration")
        parser.add_argument("-c", "--class_name")
        parser.add_argument("-r", "--ranker", help="can be 'det' or 'prob'")
        parser.add_argument("-a", "--ranker_args")
        parser.add_argument("-i", "--interleave_method")
        self.rankers = {}
        self.methods = {}
        # init live methods
        if "evaluation_methods" in args:
            for method_id, method in enumerate(
                    args["evaluation_methods"]):
                self.methods[method] = {}
                method_args_str = \
                    args["evaluation_methods_args"][method_id]
                method_args = vars(parser.parse_known_args(
                    method_args_str.split())[0])
                class_name = method_args["class_name"]
                self.methods[method]["instance"] = \
                    get_class(class_name)(method_args_str)
                ranker = method_args["ranker"]
                ranker_args = method_args["ranker_args"]
                self.methods[method]["ranker"] = ranker
                self.methods[method]["ranker_args"] = ranker_args
                if not ranker in self.rankers:
                    self.rankers[ranker] = {}
                if not ranker_args in self.rankers[ranker]:
                    self.rankers[ranker][ranker_args] = {}
        # init rankers needed by the comparison methods. rankers can be
        # deterministic (det) or probabilistic (prob), and can have different
        # arguments
        for ranker in self.rankers:
            for ranker_args in self.rankers[ranker]:
                if ranker == "det":
                    self.rankers[ranker][ranker_args] = \
                        (SyntheticDeterministicRankingFunction(ranker_args, # A
                        self.ties), SyntheticDeterministicRankingFunction(  # B
                        ranker_args, self.ties))
                elif ranker == "prob":
                    self.rankers[ranker][ranker_args] = \
                        (SyntheticProbabilisticRankingFunction(ranker_args, # A
                        self.ties), SyntheticProbabilisticRankingFunction(  # B
                        ranker_args, self.ties))
                else:
                    raise ValueError("Unknown ranker: " + ranker)
        # generate synthetic better and worse rankers
        (self.docids, self.labels) = self._generate_synthetic_documents(
            self.length, self.num_relevant)
        (self.better, self.worse) = self._generate_synthetic_rankings_randomly(
            self.docids, self.labels)
        print self.labels
        print self.better
        print self.worse

[docs]    def run(self):
        """Run the experiment for num_queries queries."""
        # initialize counts and outcome arrays
        outcomes = {}
        click_counts = {}
        for method_id in self.methods:
            outcomes[method_id] = []
            click_counts[method_id] = []
        # compare better and worse ranker on num_queries impressions
        for _ in range(self.num_queries):
            for method_id, method in self.methods.items():
                (better_ranker, worse_ranker) = self.rankers[method["ranker"]][
                    method["ranker_args"]]
                better_ranker.init_ranking(list(self.better))
                worse_ranker.init_ranking(list(self.worse))
                # interleave known worse and better rankers (outcomes should
                # converge to 1)
                (l, a) = method["instance"].interleave(worse_ranker,
                    better_ranker, None, self.length)
                clicks = self.um.get_clicks(l, self.labels)
                # init ranking again for comparisons
                better_ranker.init_ranking(list(self.better))
                worse_ranker.init_ranking(list(self.worse))
                o = method["instance"].infer_outcome(l, a, clicks, None)
                # record outcomes and number of clicks
                outcomes[method_id].append(float(o))
                click_counts[method_id].append(clicks.tolist().count(1))

        # record ranker pairs, comparison outcomes
        yaml.dump({
            "outcomes": outcomes,
            "click_counts": click_counts
            }, self.log_fh, default_flow_style=False)

        # diagnose errors
        for method_id, method in self.methods.items():
            o = mean(outcomes[method_id])
            if o <= 0:
                print "\nUnexpected outcome:", o
                print method


    @staticmethod
    def _generate_synthetic_documents(length, num_relevant):
        """Generate a synthetic document list of <length> with <num_relevant>
        relevant documents."""

        if num_relevant == "random":
            num_relevant = randint(1, length / 2)
        elif "-" in num_relevant:
            min_rel, max_rel = num_relevant.split("-")
            num_relevant = randint(int(min_rel), int(max_rel))
        else:
            num_relevant = int(num_relevant)

        assert(length > 0)
        assert(num_relevant > 0)
        assert(num_relevant < length)

        docids = [Document(x) for x in range(length)]
        labels = [0] * length
        nonrel = set(docids)
        rel = set()

        while (len(docids) - len(nonrel)) < num_relevant:
            next_rel = sample(nonrel, 1)[0]
            labels[next_rel.get_id()] = 1
            nonrel.remove(next_rel)
            rel.add(next_rel)

        return (docids, labels)

    @staticmethod
    def _random_permutation(iterable, r=None):
        """Random selection from itertools.permutations(iterable, r).
        From: http://docs.python.org/2/library/itertools.html"""
        pool = tuple(iterable)
        r = len(pool) if r is None else r
        return tuple(sample(pool, r))

    @staticmethod
    def _pareto_dominates(a, b, labels):
        rel_a = [index for index, item in enumerate(a) if labels[item] == 1]
        rel_b = [index for index, item in enumerate(b) if labels[item] == 1]
        # if a has fewer relevant documents it cannot dominate b
        if len(rel_a) < len(rel_b):
            return False
        distance = 0
        for index_a, index_b in zip(rel_a, rel_b):
            if index_a > index_b:
                return False
            elif index_a < index_b:
                distance += index_b - index_a
            # if b has fewer relevant documents and none of its elements
            # violate pareto dominance
            if len(rel_a) > len(rel_b) and index_b == rel_b[-1]:
                return True

        if distance > 0:
            return True
        return False

    @staticmethod
    def _generate_synthetic_rankings_randomly(docids, labels):
        """Generate synthetic documents rankings that implement pareto
        dominance. there needs to be at least one non-relevant document,
        otherwise no better / worse ranking pair can be constructed.
        Returns (better_ranking, worse_ranking)."""

        assert(len(docids) > 0)
        assert(len(docids) == len(labels))
        assert(0 in labels)
        assert(1 in labels)

        for _ in range(1000):
            a = SyntheticComparisonExperiment._random_permutation(docids)
            b = SyntheticComparisonExperiment._random_permutation(docids)

            if SyntheticComparisonExperiment._pareto_dominates(a, b, labels):
                return (list(a), list(b))
            elif SyntheticComparisonExperiment._pareto_dominates(b, a, labels):
                return (list(b), list(a))
        raise(ValueError, "Could not find pareto dominated ranker for labels "
              "%s after 1000 trials." % ", ".join([str(x) for x in labels]))
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  Source code for lerot.evaluation.RPEval

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

import scipy
import scipy.stats

from .AbstractEval import AbstractEval

[docs]class RPEval(AbstractEval):
    """Simple vertical selection (RP) metric, a.k.a. corr."""

    def __init__(self):
        pass

[docs]    def get_value(self, ranking, labels, orientations, cutoff=-1, ideal_ranking=None):
        assert ideal_ranking is not None
        if cutoff == -1:
            cutoff = len(ranking)
        cutoff = min([cutoff, len(ranking), len(ideal_ranking)])
        this_page_rels = [labels[d.get_id()] for d in ranking[:cutoff]]
        ideal_page_rels = [labels[d.get_id()] for d in ideal_ranking[:cutoff]]
        return scipy.stats.spearmanr(this_page_rels, ideal_page_rels)[0]
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  Source code for lerot.experiment.GenericExperiment

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

import logging
import argparse
import gzip
import os.path
import sys
import yaml

from ..query import load_queries
from ..utils import get_class


[docs]class GenericExperiment:
    def __init__(self, args_str=None):
        # parse arguments
        parser = argparse.ArgumentParser(description="""
            Construct and run a learning experiment. Provide either the name
            of a config file from which the experiment configuration is
            read, or provide all arguments listed under Command line. If
            both are provided the  config file is ignored.""",
            prog=self.__class__.__name__)

        # option 1: use a config file
        file_group = parser.add_argument_group("FILE")
        file_group.add_argument("-f", "--file", help="Filename of the config "
                                "file from which the experiment details"
                                " should be read.")

        # option 2: specify all experiment details as arguments
        detail_group = parser.add_argument_group("DETAILS")
        detail_group.add_argument("-i", "--training_queries",
            help="File from which to load the training queries (svmlight "
            "format).")
        detail_group.add_argument("-j", "--test_queries",
            help="File from which to load the test queries (svmlight format).")
        detail_group.add_argument("-c", "--feature_count", type=int,
            help="The number of features included in the data.")
        detail_group.add_argument("-r", "--num_runs", type=int,
            help="Number of runs (how many times to repeat the experiment).")
        detail_group.add_argument("-q", "--num_queries", type=int,
            help="Number of queries in each run.")
        detail_group.add_argument("-u", "--user_model",
            help="Class implementing a user model.")
        detail_group.add_argument("-v", "--user_model_args",
            help="Arguments for initializing the user model.")
        # the retrieval system maintains ranking functions, accepts queries and
        # generates result lists, and in return receives user clicks to learn
        # from
        detail_group.add_argument("-s", "--system",
            help="Which system to use (e.g., pairwise, listwise).")
        detail_group.add_argument("-a", "--system_args", help="Arguments for "
                                  "the system (comparison method, learning "
                                  "algorithm and parameters...).")
        detail_group.add_argument("-o", "--output_dir",
            help="(Empty) directory for storing output generated by this"
            " experiment. Subdirectory for different folds will be generated"
            "automatically.")
        detail_group.add_argument("--output_dir_overwrite", default="False")
        detail_group.add_argument("-p", "--output_prefix",
            help="Prefix to be added to output filenames, e.g., the name of "
            "the data set, fold, etc. Output files will be stored as "
            "OUTPUT_DIR/PREFIX-RUN_ID.txt.gz")
        detail_group.add_argument("-e", "--experimenter",
            help="Experimenter type.")
        # run the parser
        if args_str:
            args = parser.parse_known_args(args_str.split())[0]
        else:
            args = parser.parse_known_args()[0]

        # determine whether to use config file or detailed args
        self.experiment_args = None
        self.args_file = args.file
        if args.file:
            config_file = open(args.file)
            self.experiment_args = yaml.load(config_file)
            config_file.close()
            # overwrite with command-line options if given
            for arg, value in vars(args).items():
                if value:
                    self.experiment_args[arg] = value
        else:
            self.experiment_args = vars(args)

        # workaround - check if we have all the arguments needed
        if not ("training_queries" in self.experiment_args and
                "test_queries" in self.experiment_args and
                "feature_count" in self.experiment_args and
                "num_runs" in self.experiment_args and
                "num_queries" in self.experiment_args and
                "user_model" in self.experiment_args and
                "user_model_args" in self.experiment_args and
                "system" in self.experiment_args and
                "system_args" in self.experiment_args and
                "output_dir" in self.experiment_args):
            parser.print_help()
            sys.exit("Missing required arguments, please check the program"
                     " arguments or configuration file. %s" %
                     self.experiment_args)

        # set default values for optional arguments
        if "query_sampling_method" not in self.experiment_args:
            self.experiment_args["query_sampling_method"] = "random"
        if "output_dir_overwrite" not in self.experiment_args:
            self.experiment_args["output_dir_overwrite"] = False
        if "experimenter" not in self.experiment_args:
            self.experiment_args["experimenter"] = \
                "experiment.LearningExperiment"
        if "evaluation" not in self.experiment_args:
            self.experiment_args["evaluation"] = "evaluation.NdcgEval"
        if "processes" not in self.experiment_args:
            self.experiment_args["processes"] = 0

        # locate or create directory for the current fold
        if not os.path.exists(self.experiment_args["output_dir"]):
            os.makedirs(self.experiment_args["output_dir"])
        elif not(self.experiment_args["output_dir_overwrite"]) and \
                os.listdir(self.experiment_args["output_dir"]):
            # make sure the output directory is empty
            raise Exception(
                "Output dir %s is not an empty directory. Please"
                " use a different directory, or move contents out of the way."
                % self.experiment_args["output_dir"])

        logging.basicConfig(format='%(levelname)s %(module)s %(asctime)s: %(message)s',
                            level=logging.INFO)
        logging.info("Arguments: %s" % self.experiment_args)

        # Printing out arguments that are used in execution
        for k, v in sorted(self.experiment_args.iteritems()):
            logging.info("\t%s: %s" % (k, v))
        config_bk = os.path.join(self.experiment_args["output_dir"],
                                 "config_bk.yml")
        logging.info("Backing up configuration to: %s" % config_bk)
        config_bk_file = open(config_bk, "w")
        yaml.dump(self.experiment_args,
                  config_bk_file,
                  default_flow_style=False)
        config_bk_file.close()

        # load training and test queries
        training_file = self.experiment_args["training_queries"]
        test_file = self.experiment_args["test_queries"]
        self.feature_count = self.experiment_args["feature_count"]
        logging.info("Loading training data: %s " % training_file)
        self.training_queries = load_queries(training_file, self.feature_count)
        logging.info("... found %d queries." %
            self.training_queries.get_size())
        logging.info("Loading test data: %s " % test_file)
        self.test_queries = load_queries(test_file, self.feature_count)
        logging.info("... found %d queries." % self.test_queries.get_size())

        # initialize and run the experiment num_run times
        self.num_runs = self.experiment_args["num_runs"]
        self.output_dir = self.experiment_args["output_dir"]
        self.output_prefix = self.experiment_args["output_prefix"]
        self.experimenter = get_class(self.experiment_args["experimenter"])

[docs]    def run(self):
        if self.experiment_args["processes"] > 1:
            from multiprocessing import Pool
            pool = Pool(processes=self.experiment_args["processes"])
            results = [
                pool.apply_async(self._run, (run_count,))
                for run_count in range(self.num_runs)
            ]
            pool.close()
            pool.join()
            for result in results:
                logging.info("Ready: {}".format(result.ready()))
                logging.info("Successful: {}".format(result.successful()))
            return [result.get() for result in results]
        else:
            # Run the experiment num_runs times and return the list of results
            return [self._run(run_id) for run_id in range(self.num_runs)]


    def _run(self, run_id):
        logging.info("run %d starts" % run_id)
        aux_log_file = os.path.join(self.output_dir, "_%s-%d.txt.gz" %
                                (self.output_prefix, run_id))
        aux_log_fh = gzip.open(aux_log_file, "wb")

        # Returns summary after running an experiment
        summarized_experiment = self.run_experiment(aux_log_fh)
        aux_log_fh.close()
        # Setup result log file
        log_file = os.path.join(self.output_dir, "%s-%d.txt.gz" %
                                (self.output_prefix, run_id))
        log_fh = gzip.open(log_file, "wb")
        yaml.dump(summarized_experiment, log_fh, default_flow_style=False)
        log_fh.close()
        logging.info("run %d done" % run_id)

        return summarized_experiment

[docs]    def run_experiment(self, aux_log_fh):
        # Run an experiment with given parameters
        experiment = self.experimenter(
            self.training_queries, self.test_queries, self.feature_count,
            aux_log_fh, self.experiment_args)

        return experiment.run()
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  Source code for lerot.evaluation.VDEval

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

from .AbstractEval import AbstractEval

[docs]class VDEval(AbstractEval):
    """Simple vertical selection (VD) metric, a.k.a. rec_v."""

    def __init__(self):
        pass

[docs]    def get_value(self, ranking, labels, orientations, cutoff=-1):
        if cutoff == -1:
            cutoff = len(ranking)
        relevant_verts = sum(1 for o in orientations.itervalues() if o > 0.5)
        if relevant_verts == 0:
            return 0.0
        verts_retrieved = set(d.get_type() for d in ranking[:cutoff] if d.get_type() != 'Web')
        verts_retrieved_relevant = sum(1 for v in verts_retrieved if orientations[v] > 0.5)
        return float(verts_retrieved_relevant) / relevant_verts
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  Source code for lerot.experiment.LearningExperiment

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/06/14
"""
Runs an online learning experiment. The "environment" logic is located here,
e.g., sampling queries, observing user clicks, external evaluation of result
lists
"""

import sys
import logging
import warnings
from numpy.linalg import norm

from ..utils import get_cosine_similarity
from AbstractLearningExperiment import AbstractLearningExperiment


[docs]class LearningExperiment(AbstractLearningExperiment):
    """
    Represents an experiment in which a retrieval system learns from
    implicit user feedback. The experiment is initialized as specified in the
    provided arguments, or config file.
    """

[docs]    def run(self):
        """
        A single run of the experiment.
        """
        query_keys = sorted(self.training_queries.keys())
        query_length = len(query_keys)

        online_evaluation = {}
        offline_test_evaluation = {}
        # offline_train_evaluation = {}

        for eval_name, eval_dict in self.evaluations:
            dict_name = eval_name + '@' + str(eval_dict['cutoff'])
            # Stop if there are duplicate evaluations
            if dict_name in online_evaluation:
                warnings.warn("Duplicate evaluation arguments, omitting..")
                continue
            online_evaluation[dict_name] = []
            offline_test_evaluation[dict_name] = []
            # offline_train_evaluation[dict_name] = []
        similarities = [.0]

        # Process queries
        for query_count in xrange(self.num_queries):
            logging.debug("Query nr: {}".format(query_count))
            previous_solution_w = self.system.get_solution().w
            qid = self._sample_qid(query_keys, query_count, query_length)
            query = self.training_queries[qid]
            # get result list for the current query from the system
            result_list = self.system.get_ranked_list(query)

            # Online evaluation
            for eval_name, eval_dict in self.evaluations:
                a = float(eval_dict['eval_class'].evaluate_ranking(result_list,
                          query, eval_dict['cutoff']))
                online_evaluation[eval_name + '@' +
                                  str(eval_dict['cutoff'])].append(a)

            # generate click feedback
            clicks = self.um.get_clicks(result_list, query.get_labels())
            # send feedback to system
            current_solution = self.system.update_solution(clicks)

            # compute current offline performance (over all documents)
            for eval_name, eval_dict in self.evaluations:
                # Create dict name as done above
                dict_name = eval_name + '@' + str(eval_dict['cutoff'])
                if (not (previous_solution_w == current_solution.w).all()) or \
                        len(offline_test_evaluation[dict_name]) == 0:
                    e1 = eval_dict['eval_class'].evaluate_all(
                        current_solution, self.test_queries,
                        eval_dict['cutoff'])
                    # e2 = eval_dict['eval_class'].evaluate_all(
                    #     current_solution, self.training_queries,
                    #     eval_dict['cutoff'])
                    offline_test_evaluation[dict_name].append(float(e1))
                    # offline_train_evaluation[dict_name].append(float(e2))
                else:
                    offline_test_evaluation[dict_name].append(
                                    offline_test_evaluation[dict_name][-1])
                    # offline_train_evaluation[dict_name].append(
                    #                 offline_train_evaluation[dict_name][-1])

            similarities.append(float(get_cosine_similarity(
                previous_solution_w, current_solution.w)))

        # Print new line for the next run
        sys.stdout.write('\nDone')
        sys.stdout.write('\n')
        sys.stdout.flush()

        # Finalize evaluation measures after training is done
        summary = {"weight_sim": similarities, "final_weights":
                   previous_solution_w.tolist()}
        for eval_name, eval_dict in self.evaluations:
            dict_name = eval_name + '@' + str(eval_dict['cutoff'])
            logging.info("Final offline %s = %.3f" % (dict_name,
                         offline_test_evaluation[dict_name][-1]))
            summary["online_" + dict_name] = online_evaluation[dict_name]
            summary["offline_test_" + dict_name] = \
                offline_test_evaluation[dict_name]
            # summary["offline_train_" + dict_name] = \
            #     offline_train_evaluation[dict_name]
        logging.info("Length of final weight vector = %.3f" %
                     norm(current_solution.w))
        return summary
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  Source code for lerot.evaluation.NdcgEval

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/06/20

from .DcgEval import DcgEval

[docs]class NdcgEval(DcgEval):
    """Compute NDCG (with gain = 2**rel-1 and log2 discount)."""
[docs]    def get_value(self, ranking, labels, orientations, cutoff=-1):
        sorted_labels = sorted(labels if isinstance(labels, list) else labels.itervalues(),
                              reverse=True)
        ideal_dcg = self.get_dcg(sorted_labels, cutoff)
        return self.get_dcg([labels[doc.get_id()] for doc in ranking], cutoff) / (
            1.0 if ideal_dcg == 0 else ideal_dcg)


[docs]    def evaluate_ranking(self, ranking, query, cutoff=-1):
        """
        Compute NDCG for the provided ranking. The ranking is expected
        to contain document ids in rank order.
        """
        if cutoff == -1 or cutoff > len(ranking):
            cutoff = len(ranking)
        if query.has_ideal():
            ideal_dcg = query.get_ideal()
        else:
            ideal_labels = list(reversed(sorted(query.get_labels())))[:cutoff]
            ideal_dcg = self.get_dcg(ideal_labels, cutoff)
            query.set_ideal(ideal_dcg)

        if ideal_dcg == .0:
            # return 0 when there are no relevant documents. This is consistent
            # with letor evaluation tools; an alternative would be to return
            # 0.5 (e.g., used by the yahoo learning to rank challenge tools)
            return 0.0

        # get labels for the sorted docids
        sorted_labels = [0] * cutoff
        for i in range(cutoff):
            sorted_labels[i] = query.get_label(ranking[i])
        dcg = self.get_dcg(sorted_labels, cutoff)
        return dcg / ideal_dcg







          

      

      

    


    
        © Copyright 2014, uva.
      Created using Sphinx 1.3.5.
    

  

_modules/lerot/experiment/MetaExperiment.html


    
      Navigation


      
        		
          index


        		
          modules |


        		lerot 2.0 documentation »


          		Module code »

 
      


    


    
      
          
            
  Source code for lerot.experiment.MetaExperiment

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

import os
import argparse
import yaml
try:
    from yaml import CLoader as Loader, CDumper as Dumper
except ImportError:
    from yaml import Loader, Dumper
import gzip
import glob
import time
import logging

from collections import namedtuple
# Fallback settings in case celery is not installed.
celery = namedtuple('Dummy', ['task'])(task=lambda x: x)

try:
    from celery import Celery
    # TODO: move this to config
    celery = Celery('tasks',
                #broker='amqp://USER:PW@HOST/QUEUE',
                backend='amqp')
                #include=['environment',
                #         'retrieval_system',
                #         'comparison',
                #         'evaluation',
                #         'query',
                #         'ranker',
                #         'sampler',
                #         'analysis'])
    celery.conf.CELERYD_PREFETCH_MULTIPLIER = 1
    celery.conf.CELERYD_HIJACK_ROOT_LOGGER = False
    celery.conf.BROKER_POOL_LIMIT = 2
    celery.conf.CELERY_ACKS_LATE = True
    celery.conf.CELERYD_POOL_RESTARTS = True
except:
    import sys
    print >>sys.stderr, 'Celery support is disabled'

from ..experiment import GenericExperiment
from ..utils import get_class


[docs]class MetaExperiment:
    def __init__(self):
        # parse arguments
        parser = argparse.ArgumentParser(description="""Meta experiment""")

        file_group = parser.add_argument_group("FILE")
        file_group.add_argument("-f", "--file", help="Filename of the config "
                                "file from which the experiment details"
                                " should be read.")
        # option 2: specify all experiment details as arguments
        detail_group = parser.add_argument_group("DETAILS")
        detail_group.add_argument("-p", "--platform", help="Specify "
                                  "'local' or 'celery'")
        detail_group.add_argument('--data', help="Data in the following"
                                  "format: trainfile,testfile,d,r such that "
                                  "a data file can be found in "
                                  "datadir/trainfile/Fold1/train.txt",
                            type=str, nargs="+")
        detail_group.add_argument('--um', nargs="+")
        detail_group.add_argument('--uma', help="",
                            type=str, nargs="+")
        detail_group.add_argument('--analysis', nargs="*")
        detail_group.add_argument('--data_dir')
        detail_group.add_argument('--output_base')
        detail_group.add_argument('--experiment_name')
        detail_group.add_argument("-r", "--rerun", action="store_true",
                                  help="Rerun last experiment.",
                                  default=False)
        detail_group.add_argument("--queue_name", type=str)

        args = parser.parse_known_args()[0]

        logging.basicConfig(format='%(asctime)s %(module)s: %(message)s',
                        level=logging.INFO)

        # determine whether to use config file or detailed args
        self.experiment_args = None
        if args.file:
            config_file = open(args.file)
            self.experiment_args = yaml.load(config_file, Loader=Loader)
            config_file.close()
            try:
                self.meta_args = vars(parser.parse_known_args(
                                    self.experiment_args["meta"].split())[0])
            except:
                parser.error("Please make sure there is a 'meta' section "
                             "present in the config file")
            # overwrite with command-line options if given
            for arg, value in vars(args).items():
                if value:
                    self.meta_args[arg] = value
        else:
            self.meta_args = vars(args)

        for k in self.meta_args.keys() + ["meta"]:
            if k in self.experiment_args:
                del self.experiment_args[k]


        if self.meta_args["platform"] == "local":
            self.run = self.run_local
        elif self.meta_args["platform"] == "celery":
            self.experiment_args["processes"] = 0
            self.run = self.run_celery
        elif self.meta_args["platform"] == "conf":
            self.run = self.run_conf
        else:
            parser.error("Please specify a valid platform.")

        usermodels = {}
        for umstr in self.meta_args["uma"]:
            parts = umstr.split(',')
            um, car = parts[:2]
            car = int(car)
            if len(parts) != car * 2 + 2:
                parser.error("Error in uma")
            p_click = ", ".join(parts[2:2 + car])
            p_stop = ", ".join(parts[2 + car:])
            if not um in usermodels:
                usermodels[um] = {}
            usermodels[um][car] = "--p_click %s --p_stop %s" % \
                                                    (p_click, p_stop)

        basedir = os.path.join(os.path.abspath(self.meta_args["output_base"]),
                               self.meta_args["experiment_name"])

        i = 0
        while os.path.exists(os.path.join(basedir, "v%03d" % i)):
            i += 1
        if i > 0 and self.meta_args["rerun"]:
            i -= 1
        logging.info("Running experiment v%03d" % i)
        basedir = os.path.join(basedir, "v%03d" % i)
        if not os.path.exists(basedir):
            os.makedirs(basedir)
        logging.info("Results appear in %s" % basedir)

        config_bk = os.path.join(basedir, "meta_config_bk.yml")
        config_bk_file = open(config_bk, "w")
        yaml.dump(self.meta_args,
                  config_bk_file,
                  default_flow_style=False,
                  Dumper=Dumper)
        config_bk_file.close()

        skip = 0
        self.configurations = []
#        for run_id in range(self.experiment_args["num_runs"]):
        for um in self.meta_args["um"]:
            for dstr in self.meta_args["data"]:
                dparts = dstr.split(',')
                data, d, r = dparts[:3]
                d, r = int(d), int(r)
                user_model_args = usermodels[um][r]
                folds = glob.glob(os.path.join(
                            os.path.abspath(self.meta_args["data_dir"]),
                            data,
                            "Fold*"))
                for fold in folds:
                    args = self.experiment_args.copy()
                    if len(dparts) > 3:
                        selected_weights = ",".join(dparts[3:])
                        args["system_args"] += " --selected_weights " + \
                            selected_weights
                    args["data_dir"] = self.meta_args["data_dir"]
                    args["fold_dir"] = fold
        #            args["run_id"] = run_id
                    args["feature_count"] = d
                    args["user_model_args"] = user_model_args
                    args["output_dir"] = os.path.join(basedir,
                                'output',
                                um,
                                data,
                                os.path.basename(fold))
                    args["output_prefix"] = os.path.basename(fold)
                    if self.meta_args["rerun"]:
                        if not os.path.exists(os.path.join(
                                                args["output_dir"],
                                                "%s-%d.txt.gz" %
                                                (args["output_prefix"],
                                                 run_id))):
                            self.configurations.append(args)
                        else:
                            skip += 1
                    else:
                        self.configurations.append(args)
        logging.info("Created %d configurations (and %d skipped)" % (
                                                    len(self.configurations),
                                                    skip))
        self.analytics = []
        for analyse in self.meta_args["analysis"]:
            aclass = get_class(analyse)
            a = aclass(basedir)
            self.analytics.append(a)

[docs]    def update_analytics(self):
        logging.info("Updating analytics for all existing log files.")
        for a in self.analytics:
            a.update()


[docs]    def update_analytics_file(self, log_file):
        for a in self.analytics:
            a.update_file(log_file)


[docs]    def finish_analytics(self):
        for a in self.analytics:
            a.finish()


[docs]    def store(self, conf, r):
        if not os.path.exists(conf["output_dir"]):
            try:
                os.makedirs(conf["output_dir"])
            except:
                pass
        log_file = os.path.join(conf["output_dir"], "%s-%d.txt.gz" %
                                (conf["output_prefix"], conf["run_id"]))
        log_fh = gzip.open(log_file, "wb")
        yaml.dump(r, log_fh, default_flow_style=False, Dumper=Dumper)
        log_fh.close()
        return log_file


[docs]    def run_conf(self):
        if self.meta_args["rerun"]:
            self.update_analytics()

        logging.info("Creating log files %d tasks locally" % len(self.configurations))
        for conf in self.configurations:
            train = glob.glob(os.path.join(conf["fold_dir"], "*train.txt*"))[0]
            test = glob.glob(os.path.join(conf["fold_dir"], "*test.txt*"))[0]
            conf["test_queries"] = test
            conf["training_queries"] = train

            if not os.path.exists(conf["output_dir"]):
                try:
                    os.makedirs(conf["output_dir"])
                except:
                    pass
            config_bk = os.path.join(conf["output_dir"], "config_bk.yml")
            config_bk_file = open(config_bk, "w")
            yaml.dump(conf,
                      config_bk_file,
                      default_flow_style=False,
                      Dumper=Dumper)
            config_bk_file.close()
        logging.info("Done")


[docs]    def run_local(self):
        if self.meta_args["rerun"]:
            self.update_analytics()

        logging.info("Running %d tasks locally" % len(self.configurations))
        for conf in self.configurations:
            train = glob.glob(os.path.join(conf["fold_dir"], "*train.txt*"))[0]
            test = glob.glob(os.path.join(conf["fold_dir"], "*test.txt*"))[0]
            conf["test_queries"] = test
            conf["training_queries"] = train

            if not os.path.exists(conf["output_dir"]):
                try:
                    os.makedirs(conf["output_dir"])
                except:
                    pass
            config_bk = os.path.join(conf["output_dir"], "config_bk.yml")
            config_bk_file = open(config_bk, "w")
            yaml.dump(conf,
                      config_bk_file,
                      default_flow_style=False,
                      Dumper=Dumper)
            config_bk_file.close()
            e = GenericLearningExperiment("-f " + config_bk)
            r = e.run_experiment()
            log_file = self.store(conf, r)
            self.update_analytics_file(log_file)
            logging.info("Done with %s, run %d" %
                         (conf["output_dir"], conf["run_id"]))
        logging.info("Done")


[docs]    def apply(self, conf):
        return run_task.apply_async((conf, ), queue=self.queuename)


[docs]    def run_celery(self):
        self.queuename = self.meta_args["experiment_name"]
        if "queue_name" in self.meta_args and \
                    not self.meta_args["queue_name"] is None:
            self.queuename = self.meta_args["queue_name"]
        logging.info("Submitting %d tasks to queue %s " %
                     (len(self.configurations),
                      self.queuename))
        results = []
        for conf in self.configurations:
            results.append((conf, self.apply(conf)))

        if self.meta_args["rerun"]:
            self.update_analytics()

        while results:
            found = False
            for confresult in results[:]:
                conf, asyncresult = confresult
                if asyncresult.ready():
                    found = True
                    try:
                        log_file = self.store(conf, asyncresult.result)
                        self.update_analytics_file(log_file)
                        logging.info("Done with %s, run %d" %
                                     (conf["output_dir"], conf["run_id"]))
                    except Exception, e:
                        logging.info("Rerun %s, run %d, state %s,d error %s" %
                                     (conf["output_dir"],
                                      conf["run_id"],
                                      asyncresult.state,
                                      e))
                        if not str(asyncresult.state) == "SUCCES":
                            results.append((conf, self.apply(conf)))
                    results.remove(confresult)
            if not found:
                time.sleep(1)
            else:
                self.finish_analytics()
        logging.info("Done")




@celery.task
def run_task(conf):
    if not os.path.exists(conf["output_dir"]):
        try:
            os.makedirs(conf["output_dir"])
        except:
            pass

    logging.basicConfig(format='%(asctime)s %(module)s: %(message)s',
                        level=logging.INFO,
                        filename=os.path.join(conf["output_dir"],
                                              "output.%d.log" %
                                              conf["run_id"]))
    logging.info("Starting %s, run %d" % (conf["output_dir"], conf["run_id"]))

    if os.environ.get('TMPDIR'):
        fold = "/".join(conf["fold_dir"].strip("/").split("/")[-2:])
        train = glob.glob("/scratch/*/" + fold + "/*train.txt*")[0]
        test = glob.glob("/scratch/*/" + fold + "/*test.txt*")[0]
    else:
        train = glob.glob(os.path.join(conf["fold_dir"], "*train.txt*"))[0]
        test = glob.glob(os.path.join(conf["fold_dir"], "*test.txt*"))[0]
    conf["test_queries"] = test
    conf["training_queries"] = train

    if not os.path.exists(conf["output_dir"]):
        try:
            os.makedirs(conf["output_dir"])
        except:
            pass

    config_bk = os.path.join(conf["output_dir"], "config_bk.%d.yml" %
                             conf["run_id"])
    config_bk_file = open(config_bk, "w")
    yaml.dump(conf,
              config_bk_file,
              default_flow_style=False,
              Dumper=Dumper)
    config_bk_file.close()

    e = GenericLearningExperiment("-f " + config_bk)
    return e.run_experiment()
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  Source code for lerot.evaluation.LetorNdcgEval

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/06/20

from numpy import log2

from .NdcgEval import NdcgEval


[docs]class LetorNdcgEval(NdcgEval):
    """Compute NDCG as implemented in the Letor toolkit."""

[docs]    def get_dcg(self, labels, cutoff=-1):
        if (cutoff == -1):
            cutoff = len(labels)
        dcg = 0
        # [0:cutoff] returns the labels up to min(len(labels), cutoff)
        for r, label in enumerate(labels[0:cutoff]):
            # use log2(1 + r), to be consistent with the implementation in the
            # letor 4 evaluation tools (and wikipedia, on 6/27/2012), even
            # though this makes discounting slightly inconsistent (indices are
            # zero-based, so using log2(2 + r) would be more consistent)
            if r == 0:
                dcg += 2 ** label - 1
            else:
                dcg += (2 ** label - 1) / log2(1 + r)
        return dcg
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  Source code for lerot.evaluation.VSEval

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

from .AbstractEval import AbstractEval

[docs]class VSEval(AbstractEval):
    """Simple vertical selection (VS) metric, a.k.a. prec_v."""

    def __init__(self):
        pass

[docs]    def get_value(self, ranking, labels, orientations, cutoff=-1):
        if cutoff == -1:
            cutoff = len(ranking)
        verts_retrieved = set(d.get_type() for d in ranking[:cutoff] if d.get_type() != 'Web')
        if len(verts_retrieved) == 0:
            return 0.0
        verts_retrieved_relevant = sum(1 for v in verts_retrieved if orientations[v] > 0.5)
        return float(verts_retrieved_relevant) / len(verts_retrieved)
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  Source code for lerot.evaluation.DcgEval

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

import numpy as np

from .AbstractEval import AbstractEval


[docs]class DcgEval(AbstractEval):
    """Compute DCG (with gain = 2**rel-1 and log2 discount)."""

[docs]    def get_dcg(self, ranked_labels, cutoff=-1):
        """
        Get the dcg value of a list ranking.
        Does not check if the numer for ranked labels is smaller than cutoff.
        """
        if (cutoff == -1):
            cutoff = len(ranked_labels)

        rank = np.arange(cutoff)
        return ((np.power(2, np.asarray(ranked_labels[:cutoff])) - 1) /
                np.log2(2 + rank)).sum()


[docs]    def evaluate_ranking(self, ranking, query, cutoff=-1):
        """
        Compute DCG for the provided ranking. The ranking is expected
        to contain document ids in rank order.
        """
        if cutoff == -1 or cutoff > len(ranking):
            cutoff = len(ranking)

        # get labels for the sorted docids
        sorted_labels = [0] * cutoff
        for i in range(cutoff):
            sorted_labels[i] = query.get_label(ranking[i])
        return self.get_dcg(sorted_labels, cutoff)


[docs]    def get_value(self, ranking, labels, orientations, cutoff=-1):
        """
        Compute the value of the metric
        - ranking contains the list of documents to evaluate
        - labels are the relevance labels for all the documents, even those
          that are not in the ranking; labels[doc.get_id()] is the relevance of
          doc
        - orientations contains orientation values for the verticals;
          orientations[doc.get_type()] is the orientation value for the
          doc (from 0 to 1).
        """
        return self.get_dcg([labels[doc.get_id()] for doc in ranking], cutoff)
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  Source code for lerot.evaluation.AsRbpEval

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

import math

from collections import defaultdict

from .AbstractEval import AbstractEval

[docs]class AsRbpEval(AbstractEval):
    """Compute AS_RBP metric as described in [1].

       [1] Zhou, K. et al. 2012. Evaluating aggregated search pages. SIGIR. (2012).
    """

    def __init__(self, alpha=10, beta=0.8,):
        self.alpha = alpha
        self.beta = beta

        self.effort = defaultdict(lambda: 3.0)
        self.effort['Image'] = 1.0
        self.effort['Video'] = 6.0

    def _transform_orientation(self, orient):
        assert 0 <= orient <= 1
        if orient == 0:
            return 0.0
        elif orient == 1:
            return 1.0
        else:
            return 1 / (1 + self.alpha ** (-math.log10(orient / (1 - orient))))

[docs]    def get_value(self, ranking, labels, orientations, cutoff=-1):
        if cutoff == -1:
            cutoff = len(ranking)
        gain = 0.0
        effort = 0.0
        examination = 1.0
        for i, doc in enumerate(ranking[:cutoff]):
            cur_vert_type = doc.get_type()
            if i > 0 and cur_vert_type != ranking[i-1].get_type():
                examination *= self.beta
            gain += (self._transform_orientation(orientations[cur_vert_type]) *
                     labels[doc.get_id()] * examination)
            effort += self.effort[cur_vert_type] * examination
        return gain / (1.0 if effort == 0 else effort)
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  Source code for lerot.comparison.ProbabilisticInterleaveWithHistory

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/07/11

import argparse
import logging

from numpy import mean, var

from .ProbabilisticInterleave import ProbabilisticInterleave
from ..utils import string_to_boolean, split_arg_str


[docs]class ProbabilisticInterleaveWithHistory(ProbabilisticInterleave):
    """Probabilistic interleaving that reuses historic data (with
    importance sampling)."""

    def __init__(self, arg_str):
        ProbabilisticInterleave.__init__(self, arg_str)
        # parse arguments
        parser = argparse.ArgumentParser(description="Initialize probabilistic"
            " interleave with history.",
            prog="ProbabilisticInterleaveWithHistory")
        parser.add_argument("-l", "--history_length", type=int, required=True,
            help="Number of historical data points to keep in memory and use "
            "to infer feedback.")
        parser.add_argument("-b", "--biased", default=False,
            help="Set to true if comparison should be biased (i.e., not use"
            "importance sampling).")
        if not arg_str:
            raise(Exception("Comparison arguments missing. " +
                parser.format_usage()))
        args = vars(parser.parse_args(split_arg_str(arg_str)))
        self.history_length = args["history_length"]
        self.biased = string_to_boolean(args["biased"])
        logging.info("Initialized historical data usage to: %r" % self.biased)
        # initialize history
        self.history = []

[docs]    def infer_outcome(self, l, context, c, query):
        # infer live outcome
        live_outcome = ProbabilisticInterleave.infer_outcome(self, l, context,
            c, query)
        # The following seems to work only from Python 3 onwards (currently
        # using 2.7).
        #live_outcome = super().infer_outcome(l, context, c, query)
        # For each historic data point, infer outcome under the target rankers
        # and re-weight outcomes using importance sampling
        h_outcomes = []
        for h_item in self.history:
            # use the current context (rankers), but historical list and clicks
            raw_outcome = ProbabilisticInterleave.infer_outcome(self,
                h_item.result_list, context, h_item.clicks, h_item.query)
            # probability of the result list under the target distribution
            p_list_target = self.get_probability_of_list(h_item.result_list,
                context, h_item.query)
            if self.biased:
                weight = 1.0
            else:
                weight = p_list_target / h_item.p_list_source
            h_outcomes.append(raw_outcome * weight)
        # TODO: implement alternatives
        # How to actually combine the two estimates? Supposedly, they
        # are both estimates of the expected value of the comparison outcome
        # under the target distribution (rankers), so we should just be able to
        # average them out? But then, the estimator based on historical data
        # has a much higher variance than the live estimator (in fact,
        # infinitely higher, because we only have one estimate from live data
        # so that the variance is zero)
        combined_outcome = .0
        mean_hist = mean(h_outcomes) if len(h_outcomes) > 0 else .0
        if live_outcome == .0 and mean_hist != .0:
            combined_outcome = mean_hist
        elif live_outcome != .0 and mean_hist == .0:
            combined_outcome = live_outcome
        else:
            var_live = 1.0
            var_hist = var(h_outcomes) if len(h_outcomes) > 1 else 1000.0
            combined_outcome = ((var_live * mean_hist + var_hist *
                                 live_outcome) / (var_live + var_hist))

        # add current live data point to history (and keep below or at length
        # self.history_length)
        if self.history_length > 0:
            if len(self.history) and len(self.history) == self.history_length:
                self.history.pop(0)
            # store probability of the observed list under the source
            # distribution so that it only has to be computed once
            new_h_item = HistoryItem(l, context, c, query)
            new_h_item.p_list_source = self.get_probability_of_list(l, context,
                query)
            self.history.append(new_h_item)

        # return the combined outcome
        return combined_outcome




class HistoryItem:
    """Helper class to store a history item."""

    def __init__(self, result_list, context, clicks, query):
        self.result_list = result_list
        self.context = context
        self.clicks = clicks
        self.query = query
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  Source code for lerot.comparison.VaTdi

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

import random
import itertools

from numpy import asarray

from .TeamDraft import TeamDraft


class CannotInterleave(Exception):
    pass


NUM_RETRIES = 1000


[docs]class VaTdi(TeamDraft):
    """ Algorithm described in
    https://bitbucket.org/varepsilon/tois2013-interleaving """
    def __init__(self, arg_str=None):
        pass

    @staticmethod
[docs]    def sampleSmoothly(a, b, maxVal):
        if a > b:
            a, b = b, a
        if b > maxVal:
            b = maxVal
        if a > 0 and b < maxVal:
            randVal = random.randint(a, b + 1)
            if randVal == b + 1:
                return a - 1 if random.randint(0, 1) == 0 else b + 1
            else:
                return randVal
        elif a == 0 and b == maxVal:
            return random.randint(a, b)
        else:   # a > 0 or b < maxVal
            randVal = random.randint(0, 2 * (b - a) + 2)
            if randVal == 2 * (b - a) + 2:
                return (a - 1) if a > 0 else b + 1
            else:
                return a + randVal // 2


[docs]    def interleave(self, r1, r2, query, length=None):
        for i in xrange(NUM_RETRIES):
            try:
                return self._interleave(r1, r2, query, length)
            except CannotInterleave as e:
                pass
        raise Exception("Unable to interleave after %d attempts" % NUM_RETRIES)



    def _interleave(self, r1, r2, query, length1=None):
        r1.init_ranking(query)
        r2.init_ranking(query)
        A, B = (X.getDocs() for X in [r1, r2])
        length = min(len(A), len(B))
        if length1 is not None:
            length = min(length, length1)

        allVertTypes = set((d.get_type() for d in itertools.chain(A, B)
                            if d.get_type() != 'Web'))

        # Size of different vertical blocks. Initially set to zero for all verts.
        sizeL = dict(((t, 0) for t in allVertTypes))
        for t in sizeL.iterkeys():
            At = set(d for d in A if d.get_type() == t)
            Bt = set(d for d in B if d.get_type() == t)
            sizeA = len(At)
            sizeB = len(Bt)
            maxSize = min(length, len(At | Bt), 2 * sizeA + 1, 2 * sizeB + 1)
            sizeL[t] = self.sampleSmoothly(sizeA, sizeB, maxSize)

        def _addNextDocFrom(X, ranking, currentVert, vLeft):
            assert (X is A) or (X is B)
            if currentVert != 'Web':
                X_left = [x for x in X if x.get_type() == currentVert \
                          and (x not in ranking)]
            else:
                X_left = [x for x in X if x.get_type() in vLeft and (x not in ranking)]
            if len(X_left) == 0:
                raise CannotInterleave("No more documents of type %s. "
                                       "sizeL = %s, A = %s, B = %s, L = %s" % (
                                           currentVert,
                                           str(sizeL),
                                           str(A), str(B), str(L)))
            return X_left[0]

        # Start with an empty document list and assignments.
        L, assignment = [], []
        teamA, teamB = 0, 0
        # All the verticals are not used in the beginning (except for 0-sized).
        vLeft = set((k for (k, v) in sizeL.iteritems() if v != 0))
        vLeft.add('Web')       # web document should always be available
        currentVert = 'Web'
        while len(L) < length:
            doc = None
            if teamA < teamB + random.randint(0, 1):
                doc = _addNextDocFrom(A, L, currentVert, vLeft)
                assignment.append(0)
                teamA += 1
            else:
                doc = _addNextDocFrom(B, L, currentVert, vLeft)
                assignment.append(1)
                teamB += 1
            L.append(doc)
            currentVert = doc.get_type()
            if currentVert != 'Web' and sum(1 for d in L if \
                    d.get_type() == currentVert) == sizeL[currentVert]:
                vLeft.remove(currentVert)
                currentVert = 'Web'
        return (asarray(L), assignment)
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  Source code for lerot.ranker.ProbabilisticRankingFunction

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

from random import random, randint
import numpy as np

from .AbstractRankingFunction import AbstractRankingFunction
from ..utils import rank


[docs]class ProbabilisticRankingFunction(AbstractRankingFunction):

[docs]    def init_ranking(self, query):
        self.dirty = False
        self.qid = query.get_qid()
        scores = self.ranking_model.score(query.get_feature_vectors(),
                                          self.w.transpose())
        # rank scores
        ranks = rank(scores, ties=self.ties, reverse=False)
        # get docids for the ranked scores
        ranked_docids = []
        for pos, docid in enumerate(query.__docids__):
            ranked_docids.append((ranks[pos], docid))
        # sort docids by rank
        ranked_docids.sort(reverse=True)
        self.docids = [docid for (_, docid) in ranked_docids]
        # break ties randomly and sort ranks to compute probabilities
        ranks = np.asarray([i + 1.0 for i in
            sorted(rank(scores, ties=self.ties, reverse=False))])
        # determine probabilities based on (reverse) document ranks
        max_rank = len(ranks)
        tmp_val = max_rank / pow(ranks, self.ranker_type)
        self.probs = tmp_val / sum(tmp_val)


[docs]    def document_count(self):
        return len(self.docids)


[docs]    def next(self):
        """produce the next document by random sampling, or
        deterministically"""

        # if there are no more documents
        if len(self.docids) < 1:
            raise Exception("There are no more documents to be selected")

        # if there's only one document
        if len(self.docids) == 1:
            self.probs = np.delete(self.probs, 0)  # should be empty now
            pick = self.docids.pop()  # pop, because it's a list
            return pick

        # sample if there are more documents
        # how to do this efficiently?
        # take cumulative probabilities, then do binary search?
        # if we sort docs and probabilities, we can start search at the
        # beginning. This will be efficient, because we'll look at the most
        # likely docs first.
        cumprobs = np.cumsum(self.probs)
        pick = -1
        rand = random()  # produces a float in range [0.0, 1.0)
        for pos, cp in enumerate(cumprobs):
            if rand < cp:
                pick = self.docids.pop(pos)  # pop, because it's a list
                break

        if (pick == -1):
            print "Cumprobs:", cumprobs
            print "rand", rand
            raise Exception("Could not select document!")
        # renormalize
        self.probs = np.delete(self.probs, pos)  # delete, it's a numpy array
        self.probs = self.probs / sum(self.probs)
        return pick


[docs]    def next_det(self):
        pos = 0  # first is the most likely document
        pick = self.docids.pop(pos)
        # renormalize
        self.probs = np.delete(self.probs, pos)  # delete, it's a numpy array
        self.probs = self.probs / sum(self.probs)
        return pick


[docs]    def next_random(self):
        """produce a random next document"""

        # if there are no more documents
        if len(self.docids) < 1:
            raise Exception("There are no more documents to be selected")
        # otherwise, return a random document
        rn = randint(0, len(self.docids) - 1)
        return self.docids.pop(rn)


[docs]    def get_ranking(self):
        return self.docids


[docs]    def get_document_probability(self, docid):
        """get probability of producing doc as the next document drawn"""
        pos = self.docids.index(docid)
        return self.probs[pos]


[docs]    def rm_document(self, docid):
        """remove doc from list of available docs and adjust probabilities"""
        # find position of the document
        try:
            pos = self.docids.index(docid)
        except ValueError:
#            raise Exception("Cannot remove %s. Current document list: %s "
#                            "for qid: %s. \nProbably, you are trying to "
#                            "interleave two identical rankers." %
#                            (docid, self.docids, self.qid))
            return
        # delete doc and renormalize
        self.docids.pop(pos)
        self.probs = np.delete(self.probs, pos)
        self.probs = self.probs / sum(self.probs)


[docs]    def getDocs(self, numdocs=None):
        """ Copied from StatelessRankingFunction. """
        if numdocs is None:
            return self.docids
        else:
            return self.docids[:numdocs]
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  Source code for lerot.ranker.StatelessRankingFunction

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

from AbstractRankingFunction import AbstractRankingFunction

[docs]class StatelessRankingFunction(AbstractRankingFunction):
[docs]    def init_ranking(self, query):
        """ Initialize ranking for particular query.

            Since AbstractRankingFunction has a next() function that changes a
            state, we need to have a support for that.
            You need to set self.docs and the only stateful object self.doc_idx
        """
        raise NotImplementedError('Derived class should implement this method')


[docs]    def document_count(self):
        return len(self.docs)


[docs]    def verticals(self, length=None):
        if length is None:
            length = self.document_count()
        return set(x.get_type() for x in self.docs[:length] \
                   if x.get_type() != 'Web')


[docs]    def next(self):
        if self.doc_idx >= self.document_count():
            raise Exception('There are no more documents to be selected')
        else:
            doc = self.docs[self.doc_idx]
            self.doc_idx += 1
            return doc


[docs]    def next_det(self):
        return self.next()


[docs]    def next_random(self):
        raise Exception('No random stuff. Stateless ranker has to be determenistic')


[docs]    def rm_document(self, doc):
        raise Exception('Removing document is not supported')


[docs]    def getDocs(self, numdocs=None):
        """ More efficient and less error-prone version of getDocs. """
        if numdocs is None:
            return self.docs
        else:
            return self.docs[:numdocs]
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  Source code for lerot.ranker.ModelRankingFunction

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

from StatelessRankingFunction import StatelessRankingFunction

[docs]class ModelRankingFunction(StatelessRankingFunction):
    def __init__(self):
        self.pages = {}

[docs]    def add_doc_for_query(self, query, doc):
        self.pages.setdefault(query, [])
        self.pages[query].append(doc)


[docs]    def init_ranking(self, query):
        self.docs = self.pages[query]


[docs]    def update_weights(self, new_weights):
        # Not required here.
        pass
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  Source code for lerot.ranker.DeterministicRankingFunction

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

from random import randint

from .AbstractRankingFunction import AbstractRankingFunction
from ..utils import rank


[docs]class DeterministicRankingFunction(AbstractRankingFunction):

[docs]    def init_ranking(self, query):
        self.dirty = False

        self.qid = query.get_qid()
        scores = self.ranking_model.score(query.get_feature_vectors(),
                                          self.w.transpose())
        ranks = rank(scores, reverse=False, ties=self.ties)
        # sort documents by ranks, ties are broken at random by default
        ranked_docids = []
        for pos, docid in enumerate(query.get_docids()):
            ranked_docids.append((ranks[pos], docid))
        ranked_docids.sort(reverse=True)
        self.docids = [docid for (_, docid) in ranked_docids]


[docs]    def document_count(self):
        return len(self.docids)


[docs]    def next(self):
        """produce the next document"""

        # if there are no more documents
        if len(self.docids) < 1:
            raise Exception("There are no more documents to be selected")
        # otherwise, return highest ranked document
        return self.docids.pop(0)  # pop first element


[docs]    def next_det(self):
        return self.next()


[docs]    def next_random(self):
        """produce a random next document"""

        # if there are no more documents
        if len(self.docids) < 1:
            raise Exception("There are no more documents to be selected")
        # otherwise, return a random document
        rn = randint(0, len(self.docids) - 1)
        return self.docids.pop(rn)


[docs]    def get_document_probability(self, docid):
        """get probability of producing doc as the next document drawn"""
        pos = self.docids.index(docid)
        return 1.0 if pos == 0 else 0.0


[docs]    def rm_document(self, docid):
        """remove doc from list of available docs and adjust probabilities"""
        # find position of the document
        pos = self.docids.index(docid)
        # delete doc and renormalize
        self.docids.pop(pos)


[docs]    def getDocs(self, numdocs=None):
        """ Copied from StatelessRankingFunction. """
        if numdocs is None:
            return self.docids
        else:
            return self.docids[:numdocs]
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  Source code for lerot.analysis.HeatmapAnalysis

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

import os
import gzip
import yaml
try:
    from yaml import CLoader as Loader
except ImportError:
    from yaml import Loader
import numpy as np
from AbstractAnalysis import AbstractAnalysis


[docs]class HeatmapAnalysis(AbstractAnalysis):
    def __init__(self, *parms):
        AbstractAnalysis.__init__(self, *parms)
        self.analyticsfilename = os.path.join(self.analyticsroot,
                                              "heatmap.html")
        self.template = self.env.get_template('heatmap.html')
        self.summaries = {}

    def _update(self, um, data, fold, run, filename):
        if not um in self.summaries:
            self.summaries[um] = {}
        if not data in self.summaries[um]:
            self.summaries[um][data] = []

        if filename.endswith(".gz"):
            fh = gzip.open(filename, "r")
        else:
            fh = open(filename, "r")
        yamldata = yaml.load(fh, Loader=Loader)
        fh.close()
        if not yamldata or not "final_weights" in yamldata:
            return False
        weights = np.array(yamldata["final_weights"])
        weights /= np.linalg.norm(weights)
        self.summaries[um][data].append((yamldata["offline_ndcg"][-1],
                                       run,
                                       weights))

        return True

[docs]    def finish(self):
        avgs = {}
        for um in self.summaries:
            avgs[um] = {}
            for d in self.summaries[um]:
                avgs[um][d] = []
                try:
                    for i in range(len(self.summaries[um][d][0][2])):
                        avgs[um][d].append(np.var(np.array([self.summaries[um][d][j][2][i] for j in range(len(self.summaries[um][d]))])))
                except:
                    pass
        fh = open(self.analyticsfilename, 'w')
        fh.write(self.template.render(heatmaps=self.summaries,
                                      avgs=avgs))
        fh.close()
        return self.analyticsfilename




if __name__ == "__main__":
    import sys
    a = HeatmapAnalysis(sys.argv[1])
    a.update()
    print a.finish()
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  Source code for lerot.ranker.SyntheticDeterministicRankingFunction

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

from StatelessRankingFunction import StatelessRankingFunction

[docs]class SyntheticDeterministicRankingFunction(StatelessRankingFunction):
    """ Synthetic deterministic ranker. """
    def __init__(self, synthetic_docs):
        self.docs = synthetic_docs

[docs]    def init_ranking(self, query):
        # Nothing needs to be done in this case.
        pass


[docs]    def get_document_probability(self, doc):
        """ Get probability of producing doc as the next document drawn. """
        pos = self.docs.index(doc)
        return 1.0 if pos == 0 else 0.0


[docs]    def update_weights(self, new_weights):
        # Not required under synthetic data.
        pass
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  Source code for lerot.ranker.SyntheticProbabilisticRankingFunction

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

from numpy import array, delete
from ProbabilisticRankingFunction import ProbabilisticRankingFunction


[docs]class SyntheticProbabilisticRankingFunction(ProbabilisticRankingFunction):
    """Synthetic ranker for use in this experiment only"""

    def __init__(self, ranker_arg_str, ties="random"):
        self.ranker_type = float(ranker_arg_str)
        self.ties = ties

[docs]    def init_ranking(self, synthetic_docids):
        if not synthetic_docids:
            return
        # assume that synthetic_docids are in rank order
        self.docids = synthetic_docids
        ranks = array(range(1, len(self.docids) + 1))
        # determine probabilities based on (reverse) document ranks
        tmp_val = 1. / pow(ranks, self.ranker_type)
        self.probs = tmp_val / sum(tmp_val)


    def _get_doc_pos(self, docid):
        try:
            pos = self.docids.index(docid)
        except:
            pos = [i for i, d in
                   enumerate(self.docids) if d[0] == docid][0]
        return pos

[docs]    def get_document_probability(self, docid):
        """get probability of producing doc as the next document drawn"""
        pos = self._get_doc_pos(docid)
        return self.probs[pos]


[docs]    def rm_document(self, docid):
        """remove doc from list of available docs, adjust probabilities"""
        # find position of the document
        try:
            pos = self._get_doc_pos(docid)
        except ValueError:
            print "cannot remove", docid,
            print "current document list:", self.docids
            print "qid:", self.qid
        # delete doc and renormalize
        self.docids.pop(pos)
        self.probs = delete(self.probs, pos)
        self.probs = self.probs / sum(self.probs)


[docs]    def update_weights(self, new_weights):
        """not required under synthetic data"""
        pass
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  Source code for lerot.retrieval_system.SamplerSystem

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

from numpy import *
import argparse
import logging
from random import gauss
import yaml
import glob
import os

from AbstractLearningSystem import AbstractLearningSystem
from ..utils import get_class


[docs]class SamplerSystem(AbstractLearningSystem):
    def __init__(self, feature_count, arg_str, run_count=""):
        logging.info("Initializing SamplerSystem")
        self.feature_count = feature_count
        # parse arguments
        parser = argparse.ArgumentParser()
        parser.add_argument("-w", "--init_weights", help="Initialization "
            "colon seperated list of inital weight vectors, weight vectors are"
            " comma seperated", required=True)
        parser.add_argument("--sample_weights", default="sample_unit_sphere")
        parser.add_argument("--nr_rankers", type=int)
        parser.add_argument("-c", "--comparison", required=True)
        parser.add_argument("-f", "--comparison_args", nargs="*")
        parser.add_argument("-r", "--ranker", required=True)
        parser.add_argument("-s", "--ranker_args", nargs="*")
        parser.add_argument("-t", "--ranker_tie", default="random")
        parser.add_argument("--sampler", required=True)

        args = vars(parser.parse_known_args(arg_str.split())[0])
        # initialize weights, comparison method, and learner

        weights = []
        if args["init_weights"].startswith("random"):
            for i in range(args["nr_rankers"]):
                v = zeros(self.feature_count)
                for i in range(0, self.feature_count):
                    v[i] = gauss(0, 1)
                weights.append(list(v))
        else:
            for f in sorted(glob.glob(os.path.join(args["init_weights"],
                                            "*.txt")))[:args["nr_rankers"]]:
                yamldata = yaml.load(open(f, 'r'))
                weight = yamldata["final_weights"]
                if len(weight) != feature_count:
                    raise Exception("List of initial weights does not have the"
                        " expected length (length is %d, expected %d)." %
                        (len(weight), feature_count))
                weights.append(weight)
                logging.info("Loaded weight from file %s." % f)
        logging.info("Loaded %d weights." % len(weights))

        self.ranker_class = get_class(args["ranker"])
        if "ranker_args" in args and args["ranker_args"] is not None:
            self.ranker_args = " ".join(args["ranker_args"])
            self.ranker_args = self.ranker_args.strip("\"")
        else:
            self.ranker_args = None
        self.ranker_tie = args["ranker_tie"]
        self.sample_weights = args["sample_weights"]
        self.rankers = [self.ranker_class(self.ranker_args,
                                          self.ranker_tie,
                                          feature_count,
                                          init=",".join([str(n) for n in w]),
                                          sample=self.sample_weights)
                        for w in weights]

        self.comparison_class = get_class(args["comparison"])
        if "comparison_args" in args and args["comparison_args"] is not None:
            self.comparison_args = " ".join(args["comparison_args"])
            self.comparison_args = self.comparison_args.strip("\"")
        else:
            self.comparison_args = None
        self.comparison = self.comparison_class(self.comparison_args)

        self.r1 = 0     # One ranker to be compared in live evaluation.
        self.r2 = 0     # The other ranker to be compared against self.r1.

        sampler_class = get_class(args["sampler"])
        try:
            self.sampler = sampler_class(self.rankers, arg_str, run_count)
        except TypeError:
            self.sampler = sampler_class(self.rankers, arg_str)
        self.logging_frequency = 1000
        self.iteration = 1

[docs]    def get_ranked_list(self, query):
        self.r1, self.r2, i1, i2 = self.sampler.get_arms()
        i1s = [i1]
        i2s = [i2]
        #while self.r1 == self.r2:
            #self.iteration += 1
            #self.sampler.update_scores(self.r1, self.r2)
            #self.r1, self.r2, i1, i2 = self.sampler.get_arms()
            #i1s.append(i1)
            #i2s.append(i2)

        (l, context) = self.comparison.interleave(self.r1, self.r2,
                                                  query,
                                                  10)
        self.current_l = l
        self.current_context = context
        self.current_query = query
        return l, i1s, i2s


[docs]    def update_solution(self, clicks):
        outcome = self.comparison.infer_outcome(
                                                self.current_l,
                                                self.current_context,
                                                clicks,
                                                self.current_query)
        if outcome < 0:
            win = self.sampler.update_scores(self.r1, self.r2)#, -outcome)
        elif outcome > 0:
            win = self.sampler.update_scores(self.r2, self.r1)#, outcome)
        else:
            if gauss(0,1) > 0:
                win = self.sampler.update_scores(self.r1, self.r2)#, -outcome)
            else:
                win = self.sampler.update_scores(self.r2, self.r1)#, outcome)
        self.iteration += 1
        return win


[docs]    def get_solution(self):
        if self.iteration % self.logging_frequency == 0:
            logging.info("Iteration %d" % self.iteration)
        return self.sampler.get_winner().w
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  Source code for lerot.analysis.SummarizeAnalysis

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

import gzip
import yaml
try:
    from yaml import CLoader as Loader, CDumper as Dumper
except ImportError:
    from yaml import Loader, Dumper
import os
from AbstractAnalysis import AbstractAnalysis
from numpy import mean, std


[docs]class SummarizeAnalysis(AbstractAnalysis):
    def __init__(self, *parms):
        AbstractAnalysis.__init__(self, *parms)
        self.analyticsfilename = os.path.join(self.analyticsroot,
                                              "summary.yml")
        self.analyticsfilenametmp = os.path.join(self.analyticsroot,
                                              "summary.yml.tmp")

        self.summaries = {}
        self.discount_factor = 0.995

    def _update(self, um, data, fold, run, filename):
        if not um in self.summaries:
            self.summaries[um] = {}
        if not data in self.summaries[um]:
            self.summaries[um][data] = {"agg_online_ndcg": None,
                                        "agg_offline_ndcg": None}

        if filename.endswith(".gz"):
            fh = gzip.open(filename, "r")
        else:
            fh = open(filename, "r")
        yamldata = yaml.load(fh, Loader=Loader)
        fh.close()

        if not yamldata or \
                not "online_ndcg" in yamldata or \
                not "offline_ndcg" in yamldata:
            return False

        if not self.summaries[um][data]["agg_online_ndcg"]:
            count_queries = len(yamldata["online_ndcg"])
            self.summaries[um][data]["agg_online_ndcg"] =  \
                                    [[] for i in range(count_queries)]
            self.summaries[um][data]["agg_offline_ndcg"] = \
                                    [[] for i in range(count_queries)]

        for i, value in enumerate(yamldata["online_ndcg"]):
            prev = 0.0
            if i > 0:
                prev = self.summaries[um][data]["agg_online_ndcg"][i - 1][-1]
            self.summaries[um][data]["agg_online_ndcg"][i].append(prev +
                                            self.discount_factor ** i * value)
        for i, value in enumerate(yamldata["offline_ndcg"]):
            self.summaries[um][data]["agg_offline_ndcg"][i].append(value)

        return True

[docs]    def finish(self):
        dump = {}
        for um in self.summaries:
            if not um in dump:
                dump[um] = {}
            for data in self.summaries[um]:
                if not data in dump[um]:
                    dump[um][data] = []
                if not self.summaries[um][data]["agg_online_ndcg"]:
                    continue
                count_queries = len(self.summaries[um][data]
                                    ["agg_online_ndcg"])
                for i in range(count_queries):
                    dump[um][data].append([i,
                        float(mean(self.summaries[um][data]["agg_offline_ndcg"][i])),
                        float(std(self.summaries[um][data]["agg_offline_ndcg"][i])),
                        float(min(self.summaries[um][data]["agg_offline_ndcg"][i])),
                        float(max(self.summaries[um][data]["agg_offline_ndcg"][i])),
                        float(mean(self.summaries[um][data]["agg_online_ndcg"][i])),
                        float(std(self.summaries[um][data]["agg_online_ndcg"][i])),
                        float(min(self.summaries[um][data]["agg_online_ndcg"][i])),
                        float(max(self.summaries[um][data]["agg_online_ndcg"][i]))])
        fh = open(self.analyticsfilenametmp, 'w')
        yaml.dump(dump, fh, Dumper=Dumper)
        fh.close()
        os.rename(self.analyticsfilenametmp, self.analyticsfilename)
        return self.analyticsfilename




if __name__ == "__main__":
    import sys
    a = SummarizeAnalysis(sys.argv[1])
    a.update()
    print a.finish()
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  Source code for lerot.retrieval_system.ListwiseLearningSystemWithCandidateSelection

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/07/20

import argparse
import logging
import numpy as np
import random

from .ListwiseLearningSystem import ListwiseLearningSystem
from ..utils import string_to_boolean, split_arg_str


[docs]class ListwiseLearningSystemWithCandidateSelection(ListwiseLearningSystem):
    """A retrieval system that learns online from listwise comparisons, and
    pre-selects exploratory rankers using historic data."""

    def __init__(self, feature_count, arg_str):
        """
        @param featur_count: the number of features
        @param arg_str: "-h HISTORY_LENGTH -e NUM_CANDIDATES \
            -s SELECT_CANDIDATE".
        """
        ListwiseLearningSystem.__init__(self, feature_count, arg_str)

        parser = argparse.ArgumentParser(prog=self.__class__.__name__)
        parser.add_argument("-e", "--num_candidates", required=True, type=int,
            help="Number of candidate rankers to explore in each round.")
        parser.add_argument("-l", "--history_length", required=True, type=int,
            help="Number of historic data points to take into account when "
            "pre-selecting candidates.")
        parser.add_argument("-s", "--select_candidate", required=True,
            help="Method for selecting a candidate ranker from a ranker pool."
            " Options: select_candidate_random, select_candidate_simple,"
            " select_candidate_repeated, or own implementation.")
        parser.add_argument("-b", "--biased", default="False",
            help="Set to true if comparison should be biased (i.e., not use"
            "importance sampling).")
        parser.add_argument("-r", "--num_repetitions", type=int, default=1,
            help="The number of repetitions for each ranker pair evaluation"
            "(when the selection method is select_candidate_repeated).")
        args = vars(parser.parse_known_args(split_arg_str(arg_str))[0])

        self.num_candidates = args["num_candidates"]
        self.select_candidate = getattr(self, args["select_candidate"])
        self.history_length = args["history_length"]
        self.biased = string_to_boolean(args["biased"])
        logging.info("Initialized historical data usage to: %r" % self.biased)
        self.num_repetitions = args["num_repetitions"]
        self.history = []

    def _get_candidate(self):
        # TODO: generate NUM_CANDIDATES candidate rankers
        candidates = []
        for _ in range(self.num_candidates):
            candidate_ranker, candidate_u = self._get_new_candidate()
            candidates.append(RankerWithU(candidate_ranker, candidate_u))
        # compare them using the HISTORY_LENGTH most recent data points
        # return the most promising one
        best_ranker = self.select_candidate(candidates)
        return best_ranker.ranker, best_ranker.u

[docs]    def select_candidate_random(self, candidates):
        return random.sample(candidates, 1)[0]


[docs]    def select_candidate_simple(self, candidates):
        """Selects a ranker in randomized matches. For each historic data point
        two rankers are randomly selected from the pool and compared. If a
        ranker loses the comparison, it is removed from the pool. If there is
        more than one ranker left when the history is exhausted, a ranker is
        randomly selected from the remaining pool. This selection method
        assumes transitivity (a ranker that loses against one ranker is assumed
        to not be the best ranker)."""
        count_history = 0
        for h_item in random.sample(self.history, len(self.history)):
            count_history += 1
            sampled_pair = random.sample(candidates, 2)
            candidate_context = ([], sampled_pair[0].ranker,
                sampled_pair[1].ranker)
            # use the current context (rankers), but historical list and clicks
            raw_outcome = self.comparison.infer_outcome(h_item.result_list,
                candidate_context, h_item.clicks, h_item.query)
            if raw_outcome < 0:
                # first ranker won, remove the other from the candidate pool
                candidates.remove(sampled_pair[1])
            elif raw_outcome > 0:
                # and vice versa
                candidates.remove(sampled_pair[0])
            if (len(candidates) == 1):
                break
        logging.debug("Selecting from %d candidates after %d comparisons." % (
            len(candidates), count_history))
        if len(candidates) == 1:
            return candidates[0]
        else:
            return random.sample(candidates, 1)[0]


[docs]    def select_candidate_repeated(self, candidates):
        """Selects a ranker in randomized matches. Ranker pairs are sampled
        uniformly and compared over a number of historical samples. The
        outcomes observed over these samples are averaged (with / without
        importance sampling). The worse-performing ranker is removed from the
        pool. If no preference is found, the ranker to be removed is selected
        randomly. The final ranker in the pool is returned. This selection
        method assumes transitivity."""
        if len(self.history) == 0:
            return random.sample(candidates, 1)[0]
        while len(candidates) > 1:
            sampled_pair = random.sample(candidates, 2)
            candidate_context = ([], sampled_pair[0].ranker,
                sampled_pair[1].ranker)
            outcomes = []
            for _ in range(self.num_repetitions):
                h_item = random.sample(self.history, 1)[0]
                raw_outcome = self.comparison.infer_outcome(h_item.result_list,
                    candidate_context, h_item.clicks, h_item.query)
                if self.biased:
                    outcomes.append(raw_outcome)
                else:
                    p_list_target = self.comparison.get_probability_of_list(
                        h_item.result_list, candidate_context, h_item.query)
                    weight = p_list_target / h_item.p_list_source
                    outcomes.append(raw_outcome * weight)
            mean_outcome = np.mean(outcomes)
            if mean_outcome < 0:
                candidates.remove(sampled_pair[1])
            elif mean_outcome > 0:
                candidates.remove(sampled_pair[0])
            else:
                candidates.remove(random.sample(sampled_pair, 1)[0])
        return candidates[0]


[docs]    def select_candidate_beat_the_mean(self, candidate_us):
        raise NotImplementedError()


    def _update_solution(self, outcome, clicks):
        # Keep track of history
        if self.history_length > 0:
            if len(self.history) == self.history_length:
                self.history.pop(0)
            # store probability of the observed list under the source
            # distribution so that it only has to be computed once
            new_h_item = HistoryItem(self.current_l, self.current_context,
                clicks, self.current_query)
            new_h_item.p_list_source = self.comparison.get_probability_of_list(
                self.current_l, self.current_context, self.current_query)
            self.history.append(new_h_item)
        # use inherited method for the actual update
        return ListwiseLearningSystem._update_solution(self, outcome, clicks)



class RankerWithU:
    """Helper class to store a ranker and the vector u used to generate it."""
    def __init__(self, ranker, u):
        self.ranker = ranker
        self.u = u


class HistoryItem:
    """Helper class to store a history item."""

    def __init__(self, result_list, context, clicks, query):
        self.result_list = result_list
        self.context = context
        self.clicks = clicks
        self.query = query
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  Source code for lerot.experiment.HistoricalComparisonExperiment

# This file is part of Lerot.
#
# Lerot is free software: you can redistribute it and/or modify
# it under the terms of the GNU Lesser General Public License as published by
# the Free Software Foundation, either version 3 of the License, or
# (at your option) any later version.
#
# Lerot is distributed in the hope that it will be useful,
# but WITHOUT ANY WARRANTY; without even the implied warranty of
# MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.  See the
# GNU Lesser General Public License for more details.
#
# You should have received a copy of the GNU Lesser General Public License
# along with Lerot.  If not, see <http://www.gnu.org/licenses/>.

# KH, 2012/08/15
"""
Runs a comparison experiment with historical data reuse.
"""

import argparse
import random
import yaml

from numpy import log, mean, zeros
from scipy.stats import kendalltau

from .. import evaluation
from ..utils import get_class


[docs]class HistoricalComparisonExperiment():
    """Represents an experiment in which rankers are compared using interleaved
    comparisons with live and historic click data.
    """

    def __init__(self, queries, feature_count, log_fh, args):
        """Initialize an experiment using the provided arguments."""
        self.log_fh = log_fh
        self.queries = queries
        self.feature_count = feature_count
        self.ties = "first"
        # construct experiment according to provided arguments
        self.result_length = args["result_length"]
        self.num_queries = args["num_queries"]
        self.query_sampling_method = args["query_sampling_method"]
        self.um_class = get_class(args["user_model"])
        self.um_args = args["user_model_args"]
        self.um = self.um_class(self.um_args)
        # set up methods to compare
        parser = argparse.ArgumentParser(description="parse arguments of an "
            "evaluation method.", prog="evaluation method configuration")
        parser.add_argument("-c", "--class_name")
        parser.add_argument("-r", "--ranker")
        parser.add_argument("-a", "--ranker_args")
        parser.add_argument("-i", "--interleave_method")
        self.rankers = {}
        self.live_methods = {}
        self.hist_methods = {}
        self.ndcg = evaluation.NdcgEval()
        # init live methods
        if "live_evaluation_methods" in args:
            for method_id, method in enumerate(
                    args["live_evaluation_methods"]):
                self.live_methods[method] = {}
                method_args_str = \
                    args["live_evaluation_methods_args"][method_id]
                method_args = vars(parser.parse_known_args(
                    method_args_str.split())[0])
                class_name = method_args["class_name"]
                self.live_methods[method]["instance"] = \
                    get_class(class_name)(method_args_str)
                ranker = method_args["ranker"]
                ranker_args = method_args["ranker_args"]
                self.live_methods[method]["ranker"] = ranker
                self.live_methods[method]["ranker_args"] = ranker_args
                if ranker not in self.rankers:
                    self.rankers[ranker] = {}
                if ranker_args not in self.rankers[ranker]:
                    self.rankers[ranker][ranker_args] = {}
        # init hist methods
        if "hist_evaluation_methods" in args:
            for method_id, method in enumerate(
                    args["hist_evaluation_methods"]):
                self.hist_methods[method] = {}
                method_args_str = \
                    args["hist_evaluation_methods_args"][method_id]
                method_args = vars(parser.parse_known_args(
                    method_args_str.split())[0])
                class_name = method_args["class_name"]
                self.hist_methods[method]["instance"] = \
                    get_class(class_name)(method_args_str)
                ranker = method_args["ranker"]
                ranker_args = method_args["ranker_args"]
                self.hist_methods[method]["ranker"] = method_args["ranker"]
                self.hist_methods[method]["ranker_args"] = \
                    method_args["ranker_args"]
                if ranker not in self.rankers:
                    self.rankers[ranker] = {}
                if ranker_args not in self.rankers[ranker]:
                    self.rankers[ranker][ranker_args] = {}
                self.hist_methods[method]["interleave_method"] = \
                get_class(method_args["interleave_method"])()
        # sample source and target ranker pair, create deterministic and
        # probabilistic ranker pairs
        self.source_pair = [0, 0]
        self.source_pair[0] = self._sample_ranker_without_replacement(
            self.feature_count, [])
        self.source_pair[1] = self._sample_ranker_without_replacement(
            self.feature_count, [self.source_pair[0]])
        self.target_pair = [0, 0]
        self.target_pair[0] = self._sample_ranker_without_replacement(
            self.feature_count, self.source_pair)
        self.target_pair[1] = self._sample_ranker_without_replacement(
            self.feature_count, [self.target_pair[0], self.source_pair[0],
            self.source_pair[1]])
        # init rankers needed by live and/or hist methods
        for ranker in self.rankers:
            for ranker_args in self.rankers[ranker]:
                self.rankers[ranker][ranker_args]["source"] = \
                    self._get_ranker_pair(ranker, ranker_args,
                    self.source_pair, self.feature_count, self.ties)
                self.rankers[ranker][ranker_args]["target"] = \
                    self._get_ranker_pair(ranker, ranker_args,
                    self.target_pair, self.feature_count, self.ties)

    def _sample_qid(self, query_keys, query_count, query_length):
            if self.query_sampling_method == "random":
                return query_keys[random.randint(0, query_length - 1)]
            elif self.query_sampling_method == "fixed":
                return query_keys[query_count % query_length]

    def _sample_ranker_without_replacement(self, num_features, exclude):
        while True:
            feature = random.randint(0, num_features - 1)
            if feature not in exclude:
                return feature

    def _get_weight_vector(self, feature_id, num_features):
        weights = zeros(num_features)
        weights[feature_id] = 1.
        return weights

    def _get_ranker_pair(self, class_name, ranker_args, feature_pair,
        feature_count, ties):
        return (get_class(class_name)(ranker_args, self._get_weight_vector(
                feature_pair[0], feature_count), ties=ties),
            get_class(class_name)(ranker_args, self._get_weight_vector(
                feature_pair[1], feature_count), ties=ties))

    def _get_most_likely_list(self, r1, r2, query):
        """get the most likely interleaved list for a given pair of rankers"""
        (docids, probs) = self._get_combined_document_distribution(r1, r2,
            query)
        tmp = [(prob, docid) for docid, prob in zip(docids, probs)]
        tmp.sort(reverse=True)
        l = [docid for prob, docid in tmp]
        return l

    def _get_combined_document_distribution(self, r1, r2, query):
        """get the distribution over documents given a pair of rankers"""
        r1.init_ranking(query)
        r2.init_ranking(query)
        docids = query.get_docids()
        probs = [r1.get_document_probability(docid) +
                 r2.get_document_probability(docid) for docid in docids]
        return (docids, probs)

    def _get_kullback_leibler_divergence(self, probs1, probs2):
        return sum([p1 * log(p1 / p2) for p1, p2 in zip(probs1, probs2)])

    def _get_jensen_shannon_divergence(self, probs1, probs2):
        mean_probs = [mean([p1, p2]) for p1, p2 in zip(probs1, probs2)]
        return float(
            .5 * self._get_kullback_leibler_divergence(probs1, mean_probs) +
            .5 * self._get_kullback_leibler_divergence(probs2, mean_probs))

    def _get_l1_norm(self, probs1, probs2):
        return sum([abs(p1 - p2) for p1, p2 in zip(probs1, probs2)])

[docs]    def run(self):
        """Run the experiment for num_queries queries."""
        query_keys = sorted(self.queries.keys())
        query_length = len(query_keys)
        # for bookkeeping
        query_ids = []
        ndcg_diffs = []
        per_query_kendalltau = []
        per_query_kullback_leibler_src = []
        per_query_kullback_leibler_tar = []
        per_query_jensen_shannon = []
        per_query_l1_norm = []
        prob_src_rankers = self._get_ranker_pair(
            "ranker.ProbabilisticRankingFunction",
            3, self.source_pair, self.feature_count, self.ties)
        prob_tar_rankers = self._get_ranker_pair(
            "ranker.ProbabilisticRankingFunction",
            3, self.target_pair, self.feature_count, self.ties)
        # initialize counts and outcome arrays
        live_outcomes = {}
        live_click_counts = {}
        for method_id in self.live_methods:
            live_outcomes[method_id] = []
            live_click_counts[method_id] = []
        hist_outcomes = {}
        hist_click_counts = {}
        for method_id in self.hist_methods:
            hist_outcomes[method_id] = []
            hist_click_counts[method_id] = []
        # process num_queries queries
        for query_count in range(self.num_queries):
            qid = self._sample_qid(query_keys, query_count, query_length)
            query_ids.append(qid)
            query = self.queries[qid]
            o1 = self.ndcg.evaluate_one(prob_tar_rankers[0].w, query, -1,
                ties=self.ties)
            o2 = self.ndcg.evaluate_one(prob_tar_rankers[1].w, query, -1,
                ties=self.ties)
            ndcg_diffs.append(float(o2 - o1))
            # compute similarities between ranker pairs (for probabilistic
            # rankers)
            most_likely_source_list = self._get_most_likely_list(
                prob_src_rankers[0], prob_src_rankers[1], query)
            most_likely_target_list = self._get_most_likely_list(
                prob_tar_rankers[0], prob_tar_rankers[1], query)
            k = kendalltau(most_likely_source_list, most_likely_target_list)
            if isinstance(k, tuple):
                k = k[0]
            per_query_kendalltau.append(float(k))
            (_, combined_source_dist) = \
                self._get_combined_document_distribution(prob_src_rankers[0],
                    prob_src_rankers[1], query)
            (_, combined_target_dist) = \
                self._get_combined_document_distribution(prob_tar_rankers[0],
                    prob_tar_rankers[1], query)
            per_query_kullback_leibler_src.append(float(
                self._get_kullback_leibler_divergence(combined_source_dist,
                                                      combined_target_dist)))
            per_query_kullback_leibler_tar.append(float(
                self._get_kullback_leibler_divergence(combined_target_dist,
                                                      combined_source_dist)))
            per_query_jensen_shannon.append(float(
                self._get_jensen_shannon_divergence(combined_source_dist,
                                                    combined_target_dist)))
            per_query_l1_norm.append(float(
                self._get_l1_norm(combined_source_dist,
                                        combined_target_dist)))
            # apply live methods (use target rankers only)
            for method_id, method in self.live_methods.items():
                ranker_pairs = \
                    self.rankers[method["ranker"]][method["ranker_args"]]
                (l, a) = method["instance"].interleave(
                    ranker_pairs["target"][0], ranker_pairs["target"][1],
                    query, self.result_length)
                clicks = self.um.get_clicks(l, query.get_labels())
                o = method["instance"].infer_outcome(l, a, clicks, query)
                live_outcomes[method_id].append(float(o))
                live_click_counts[method_id].append(clicks.tolist().count(1))
            # apply historical methods (use source rankers to collect data,
            # reuse collected data when possible)
            result_lists = {}
            assignments = {}
            clicks = {}
            for method_id, method in self.hist_methods.items():
                interleave_key = "%s-%s-%s" % (
                    method["interleave_method"].__class__.__name__,
                    method["ranker"], method["ranker_args"])
                ranker_pairs = \
                    self.rankers[method["ranker"]][method["ranker_args"]]
                if not interleave_key in result_lists:
                    (l, a) = method["interleave_method"].interleave(
                        ranker_pairs["source"][0], ranker_pairs["source"][1],
                        query, self.result_length)
                    result_lists[interleave_key] = l
                    assignments[interleave_key] = a
                    clicks[interleave_key] = self.um.get_clicks(l,
                        query.get_labels())
                hist_click_counts[method_id].append(
                    clicks[interleave_key].tolist().count(1))

                o = method["instance"].infer_outcome(
                    result_lists[interleave_key],
                    assignments[interleave_key],
                    clicks[interleave_key],
                    ranker_pairs["target"][0], ranker_pairs["target"][1],
                    query)
                hist_outcomes[method_id].append(float(o))
        # record ranker pairs, comparison outcomes
        yaml.dump({
            "source_pair": self.source_pair,
            "target_pair": self.target_pair,
            "live_outcomes": live_outcomes,
            "hist_outcomes": hist_outcomes,
            "live_click_counts": live_click_counts,
            "hist_click_counts": hist_click_counts,
            "query_ids": query_ids,
            # ndcg difference between the target rankers
            "ndcg_diffs": ndcg_diffs,
            # similarities between source and target pairs
            "kendall_tau": per_query_kendalltau,
            "kullback_leibler_src": per_query_kullback_leibler_src,
            "kullback_leibler_tar": per_query_kullback_leibler_tar,
            "jensen_shannon": per_query_jensen_shannon,
            "l1_norm": per_query_l1_norm
            }, self.log_fh, default_flow_style=False)
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