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Setting

Technical Support Call centres

Google Queries
● can not open links in windows live mail
● cannot open hyperlinks windows live mail 
file cannot be found

● live mail prohibited file type
● live mail prohibited file type how to 
allow

● windows live mail cannot open links
● windows live mail cannot open links xp
● windows live mail cannot open pdf files



Our Problem

Mine Google queries
report information needs

Good
“We are missing information on 
Shiny New Toy 3000”

Bad
“We are missing information on
How to cheat on drug screening tests”





How to solve it?

Our solution:
● Hand labelled data
● Bag-of-words
● Text classification

Other techniques:
● Time-based
● Multiple browsers
● Privacy Preserving Data Mining

● Mixing queries from multiple people
● Adding fake terms to the queries



Our Solution

Our solution:
● Hand labelled data
● Bag-of-words

● Keeping capitalization
● Ignoring numbers

Classification:
● TF/IDF documents are too small (-)
● Singular Value Decomposition not enough 
data (-)

● Data normalization - remove extra spaces, 
lowercase, remove stop-words, remove short/long 

queries (+/-)
● Maximum Entropy Classification (+)



Collection
– 4 months
– 145 participants

Queries

Type Query string

Personal Amoxicillin alcohol 

Business audio device on high definition 
audio bus windows xp driver dell 

Business Avaya Voip 

Personal Best poutine store in Montreal 



Annotation

Would this query be issued by a technical support 
agent in the process of answering a customer call? If 
unsure, annotate it as “personal.”

• Annotated by one author, familiar with the problem

• A sample of 100 queries annotated by a second 
author 

– Not involved in the original annotation process 

• Cohen's kappa: 0.8797



Annotation results

Queries Unique Queries Queries Unique Queries

Class # % # % # % # %

personal 3336 37.82 1622 31.10 1378 35.40 267 18.80

business 5483 62.18 3597 68.90 2517 64.60 1150 81.20

Total 8819 5219 3895 1417



Data for learning and eval

Training
– 100 tech support agents 

– 3895 unique queries

– 36% personal

Testing
– 45 tech support agents 

– 1417 unique queries

– 18% of them personal



Results

• Correctly identified 210 out of 267 
personal queries

• Recall 78.7%
• Total of 317 queries marked as 
personal: 

• Precision 66.2%

• We filter out 78.7% of private 
queries losing only 9.3% of the 
business queries.



Learning Curves (Rec)



Learning Curves (Prec)



Qualitative error analysis

Type Erroneously 
Predicted as

Count %

Queries with stop-words
"how much fiber is in oatmeal"

Business 31 18.9

Personal queries with business terms
"best games for gamecube" 

Business 20 12.1

Queries with 1 term
"igfxtray" 

Personal 54 32.9

Only numbers
"7035 7036” 

Personal 7 4.3

Error in gold standard
"hines ward"

Personal 6 3.6

Other Personal 46 28



• Clicked URLs 

• Top n Google results 

• Levenshtein distance on query terms
– Are “XP install” and “HP install” 
close?

• Cosine distance on query terms

• Latent Semantic Analysis

hierarchical 
clustering 
dendrogram:

Ongoing Work: Clustering



Working together

Internship program
● www.radialpoint.com/about-radialpoint/career 

Contact 
● Alexis Smirnov (tomorrow!)
Alexis.Smirnov@radialpoint.com

Of note
● The query data is available
● word2vec lucene query expansion
https://github.com/radialpoint/word2vec-query-expansion


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

