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Agenda

● Brief Introduction

● Pre-processiong of dataset

● Front-end Design

● Back-end Design (BM25)

● Synonym implementation

● Naive Bayes Implementation

● Improvement
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Techniques
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Architecture
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● “xml.etree.ElementTree” module
● divide and save them into separated CSV-extension file 

respectively by “PostTypeId”( 1 means question, 2 means answer )
● Regular Expression filter
● CSV extension files(question, answer)

Data Preprocessing
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Frontend
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● real-time suggestion
● spelling correction

Features



MI Hauptseminar
Sommersemester 2009
„Interactive Surfaces“

Vorname Nachname - ??.??.2009 8

Search Result
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When user input search query in the webpage, system will give the
suggestion below the input box. This is a kind of prediction, System will 
predict the whole query according to the prefix.

Real-time Suggestion
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● Unigram (N-gram  n=1)
          input:   ja,     use prefix to find suggestion

● Bigram   (N-gram  n=2)
          input:   jaav to 
          first spelling correct, use java to find a list of suggestion,
          then  use to as prefix to find suggestion from the list.

● Trigram  (N-gram  n=3)
         input:   java  and  sc
          first spelling correct, use java and find a list of suggestion,
          then  use sc as prefix to find suggestion from the list.
     

Realtime Suggestion
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● Implementation of BM25 with Java Flink

● IDF and TF are available with the help of Indexing
● Free parameters remain fixed
● Document length added to the index

BM25 Scoring Model
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Google

Eagle Eye vs. Google&Bing

Bing
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Bottleneck
● The performance of BM25 scoring model is unsatisfactory
● The time to perform a query is too long
● Unexpected I/O exceptions

Solution
● Use a new model to calculate the score of ranking
● Distribution using Apache Flink on server

Problems
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● Add new features to the previous model

● Each value of features is multiplied by a weight
● Features are: 

○ BM25 score
○ Quality of questions
○ Quality of answers
○ Other factors

● Use machine learning method to train the model

The New Scoring Model
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Construction of training data
● Query 45 questions in Google and get ID of top 10 results
● Identify noises and delete them manually
● Get the training matrix of 342*10

Train the model
● A task of solving linear regression

● Use Ordinary Least Square to solve the equation

Training The New Model
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Performance Of The New Model
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Idea:
The query the user generated might not 
deliver exactly what he wanted

Goal: 
Finding exactly what the user is looking 
for

Achieved by:
Extraction of synonyms out of an 
automatically constructed ontology

“Cut my text into pieces”

“Split my string into 
tokens”

Check for synonyms in 
ontology

Ontology extraction
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An ontology is a set of concepts and categories in a 
subject area or domain that shows their properties 

and the relations between them

Automatically constructed set of concepts in a 
domain containing terms and their individual degree 

of affection to this concept

What we achieved:

What is an ontology:

Definition
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Create document-term-matrix with 
corresponding tf-idf as entries

Preparation Of Data
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Create the Singular Value Decomposition 
of this matrix

Singular Value Decomposition
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For further computation we only need the matrix U 

Further Processing
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Name the concepts by concatenating the three most 
affected terms and write them to a .csv file

Result
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● Implementation of SVD in flink:
○ Proper indexing of terms and documents
○ Representing/creating “0” entries in the matrix
○ Understanding the algorithms and concepts used
○ Results were crooked matrices and strange values

● Switching to external library
○ Uses double [ ][ ] to represent a matrix
○ Very high memory consumption
○ Very time consuming

● No real synonyms were found
○ Writing style in forums differs from scientific papers
○ Papers have more textbody

Problems
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● Classes: android, ios, java, jquery, javascript, html, 
c#, php, python, c++, c

● Observations: Stack Overflow programming 
language questions

Naïve Bayes For Stack Overflow Questions



MI Hauptseminar
Sommersemester 2009
„Interactive Surfaces“

Vorname Nachname - ??.??.2009

Goals:
● Enlarge the search engine by predicting 

programming language tags of the new Dataset

● Reduce time response 

Naïve Bayes For Stack Overflow Questions



MI Hauptseminar
Sommersemester 2009
„Interactive Surfaces“

Vorname Nachname - ??.??.2009

● Dataset Preprocessing 

● Training of the program :

● Test on another dataset and calculate the accuracy
 

Main Steps
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No Merge Merge in 
Training Phase

Merge in Test 
Phase

Merge in both 
Phases

Use 1st Part of 
the Dataset for 
training and 3rd 
part for Testing

37,71% 37,07% 41,44% 40,73%

Use 3rd part of 
the Dataset for 

training and 
1stpart for 
Testing

42,53% 42,07% 46,61% 46,40%

Use 10 first 
parts for 

training and 11th 
and 13th for 

testing

34,76% 33,51% 38.90% 37,73%

Use 11th and 
13th parts for 

training and 10 
first parts for 

testing 

47,46% 47,2% 55,65% 55,59%

Results
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● Improve user experience, response time should be less

● Work on the whole data dump of StackExchange

● Integrate the Naive, Synonyms algorithm into Eagle Eye project

Improvement

http://dict.youdao.com/w/Synonyms%20For/#keyfrom=E2Ctranslation
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DEMO
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Thank you for your attention


