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Motivation

 Query on a database retrieves objects

e Score of result shows similarity with query
— Useful for ranking
* Not directly useful for
— Analysis of query and database properties
— Is the result very likely in the database?
— Or, Is the score s an extremely rare occasion?

« Statistical significance
— Queries with different attributes
— Score Is an aggregate function of attributes
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Statistical significance of query results

e Single-attribute query

— May have multiple dimensions
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Multiple-attribute queries
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How to efficiently compute p-value?

e Generating score distributions for each
guery component Iis expensive

« Random DB model is expensive
— All possible combinations of all individual

components in the database

e Convolution has quadratic complexity
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Efficient computation

e Maintain histograms instead of score
distributions

— Score pdf has too much detall
— Number of bins, b, determine accuracy

 Perform cascaded convolutions
o, =0,_,®h
— Each intermediate o; contains b bins
— O(b?r) operations
« Use bounds to convolute histograms
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Pruning of scores using bounds

0. h. O.
= ! e Threshold score
/< 80 Max of — (;annot add up to
final score
— Bins below are not
Score s required
3 14 .
7 59  Only 4 and 3 bins

required in g,_, and

Bound on ;= 100 - 40 = 60 h; respectively
/

Bound on h;j= 60 - 25 = 35 — Convolution of g, ,

Bound onc;_;= 60 — 55 =5 with h; costs 712
operations instead
of 36
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Effect of binning and pruning

Comparison of 4 different computation approaches
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* Binning and pruning saves orders of
magnitude time
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Effect of query size

PRUNE and No Pruning time comparison
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* Pruning makes algorithm scalable with
guery size
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Error In p-value due to binning

Error in p-value computation
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* For practical number of bins, error in p-value
IS negligible
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Conclusions

 How to efficiently compute p-value for multi-
object query results for non-parametric
distributions?

e Binning, cascading, bounding
— Faster by 5 orders of magnitude
— Error less than 5%

e Future work
— Examining order of convolution
— Sampling
— Other aggregate functions like max
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