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Enterprise IR is different from Web IR

• Scale

• Hyperlinks 

• Static ranking

• Structured data

• Version Control

• Expectations (THE document vs a document)

• Redundancy

• Security/access control

• Users (roles/needs/context)

• Tasks  (Business processes)
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Enterprise Tasks involve specialized business 
processes and roles

• Proposal Writing
• Marketing
• Selling/Estimation
• Risk management
• Requirements Analysis
• Software Testing
• Training/Learning
• Outsourcing
• Vendor evaluation
• Procurement
• Business Intelligence
• Project Staffing
• Recruiting 
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Collaborative Document Development Process

• Identify requirements
• Identify collaborators/team
• Develop high level themes
• Create outline with sections
• Assign sections to individuals
• Support individuals finding content to complete sections
• Support checkpoints  and alerts
• Consolidate drafts of sections and provide support to 

ensure consistency, compliance, theme integration, 
tracking changes

• Consolidate to produce final document
• Review for consistency, compliance, integration
• finalize
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What we have built
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Enterprise 
KM
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From monolithic documents to reusable  pieces of 
information

• Entities (experts for example - demo)

• Document Chunking (demo)

• Images (demo)

https://sable.techlabs.accenture.com/sable/mantlepreview.html?search=labs
https://sablefast.techlabs.accenture.com/proposalsearch/Search.aspx
http://sblchidev002.techlabs.accenture.com/ProposalSearchDivna/Search.aspx
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Motivating business task

• Task: Developing a consulting project proposal

• Information Needs

– People that have worked on similar proposals

– Clients for which Accenture has done similar work

– Vendors that Accenture has used for similar work

– Alliances Accenture has with companies that we can 
partner with

– People available to work on the project 

– … 
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Entity Retrieval & Ranking

“Large Interactive 
Displays”

Query

Search

Docs

Kelly
Craig
Jim
…

Relevant Entities

“Large Interactive 
Displays”

Query

Kelly

Target 
Entity 1

Extract
Entities

Search

Docs

Compare and 
find closest 

matches

Jim
Craig
Kelly

…

Ranked List of  Relevant Entities
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Online experiments

• Expert Search as an extension to enterprise 
search

• IM bot to find and interact with experts

https://sable.techlabs.accenture.com/sable/mantlepreview.html?search=labs
aim:addbuddy?screenname=labsbot
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Document Chunking

•Approach:
Determine boundary of sections by segmenting documents
Use clustering to find similar sections
Classify sections into predetermined section classes

•Output: 
List of labeled individual sections from the document
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Enterprise Image Classification and Retrieval

• Approach

– Image extraction from office Documents

– Supervised learning  (6-10 categories) with 
structural, visual, and text features of the image

– Index image using words and image category 

Architecture Diagram Org Chart Process Flow

Demo

http://sblchidev002/ProposalSearchImgSearchOnly2/ImageSearch.aspx
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Overview of Approach
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Feature Extraction
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Local Color 
Structure

Main Layout of 
Colors

Histogram of 
Edges 

Texture -Gabor 
Filters

http://www.timesten.com/index.html
http://www.timesten.com/index.html
http://www.microsoft.com/isapi/gomscom.asp?target=/
https://amr.mail.accenture.com/exchange/Local Settings/Temporary Internet Files/Content.IE5/WXU7SLEN/future trends.ppt
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Task specific application

17

Diagrams

Solution overview
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3. Task specific application

18
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Context

Context = User Role      +     Document Attributes

Super Contexts = Cluster All contexts over time
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Context-sensitive ranking

Query

User Vector  <U>

Centroid Document 
Vector  <D>

<U,D> Find K nearest contexts

Document Reranking
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Contextual Access to Information

• Current search engines are based on keywords 
and do not work well with long (sentence-like) 
queries

• Need for techniques that allow longer queries to 
be used and the results can be biased towards 
different aspects contained in the query (for 
example clients, offerings, technology, vendors)

• Long Query (prototype demo)

We are writing a response to a proposal for an online retailer 
that is exploring new marketing capabilities to improve their 
customer and marketing results through direct mail, email, 
web and outbound telemarketing programs. The focus is on 
flexible delivery of an end-to-end CRM solution, as well as 
alternate delivery methods that could appeal to the client. 
The proposed end-to-end option will leverage our alliances 
with Acxiom, Unica and Teradata

http://sblchidev002.techlabs.accenture.com/ProposalSearchDivna/Search.aspx


Accenture Technology LabsRayid Ghani

Areas of Improvement

Access to specific 
content instead of large 
monolithic documents

Task and Context-
sensitive access to 

knowledge

Document Analysis and 
Review Tools

Process-based Support

Enterprise 
KM



Accenture Technology LabsRayid Ghani
24

Copyright © 2008 Accenture All Rights 
Reserved.© 2003 Accenture  All Rights 

Reserved.

Page 1: Accenture has 18 delivery 
Centers in NA.
Page 123: Accenture has 20
delivery centers in NA.

Page 123: Accenture has 20 
delivery centers in NA.

Proposal Consistency Checker
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Proposal Writing Tool

SAP

Win Theme
Analyzer

1 Cost Efficiency

2 Team Experience

3 Brand Expansion

4 Long-term relationship

Analyze Win Themes

Cost Efficiency

Team Experience
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Publishing Enterprise Content Today

Gather

• KM team gathers project materials

• Filters out “irrelevant” stuff

Upload

• They bundle up docs & tag them

• Bundles are uploaded

Tag

• Create indices and tag with enterprise 
taxonomies to organize bundles

27
Copyright © 2007 Accenture All Rights 

Reserved.Copyright © 2007 Accenture  All 
Rights Reserved.
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Encouraging Content Submission

• Constantly monitor laptop hard drives and index 
new documents

• Classification system to tag new documents
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Some Metadata fields

• Automotive, Financial, Electronics, Government, 
Retail, Forestry, Products,…Industry

• Products, Strategy, CRM, Supply Chain, 
Resources,…Offerings (OGs)

• Offering, Proposal, Credential,…Doc type

• Accounting, Learning, HR, Outsourcing, Program 
Management,… Business Function

29

Level 2 subcategories branch out x10
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Ordering Sequential Prediction Tasks

• Determine order of tasks to maximize overall 
performance

• Intractable

• Approximation (Lad et al. SDM 2009):

– Find Pairwise Preferences

– Combine to form an optimal ordering
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Distributed Active Learning

• Querying the user offers many interesting 
problems for active learning

– Online only?  No pool of instances available.

– Query  for all contributions by a user – Structured 
example?

• Constraints/Dependencies among labels for 
contributions

• Querying KM team members might even have 
structure
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Confidentiality Issues

• Structured Data – Guessing Anonymity (Rachlin et 
al.PinKDD 2008)

• Challenge: Unlike structured data, text does not 
contain identified sensitive attributes

• Tension: Redact documents while still preserving 
some aspect of the utility (Cumby, ECML 2009 
Demo)

• K-confusability
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Summary

Access to specific 
content instead of large 
monolithic documents

Task and Context-
sensitive access to 

knowledge

Document Analysis and 
Review Tools

Process-based Support

Enterprise 
KM
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Enterprise KM: A different perspective



Accenture Technology LabsRayid Ghani

The Consumer’s Life
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Teams:

Natural
Boundaryless
Community building

Crowd:

Loose Organization
Scalable Efforts
Transparency

The Consumer’s Life

Knowledge:

Pervasive
Dense
Rich
Accessible
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Work Life
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Work Life

Teams:

Ad Hoc
Resource Limited
Internal

Crowd:

A burden, rather than
an opportunity.

Staffing….Communities….Training….Retention….

Knowledge:

Sparse
Siloed
Stale
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Personalized Knowledge Models

Vs.
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MyKM

In the enterprise: Top Down:
“This is what you will use”

In the outside world: Bottom Up:
“I choose or make what I’ll use”

“Lego blocks” that will let our 
community make the tools they 
can use to provide and consume 
enterprise information.
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Clothing Retailer
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Sporting Goods
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Sporting Goods

Features:
• Dual-density padding with Kinetofoam 
• Terry loop inner fabric and perforated sleeve
• Innovative pad design 

Attribute Value

padding dual-density

#material# inner fabric terry loop

sleeve perforated

pad design innovative

The Asics® ZD361 Unrestrained wrestling knee 
pad utilizes dual-density padding with 
Kinetofoam for impact protection and an 
innovative pad design for a better fit. The terry 
loop inner fabric and mesh back panel helps to 
enhance moisture management to keep you 
comfortable. 
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Challenge:  How do you describe these products?
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Extreme Case: eBay
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Having a product attribute database allows….

• Transfer learning from campaigns to related 
products and categories and scale to a large 
number of products efficiently

• Dealing with the Cold-start problem especially 
for fast-changing categories

• Ad networks and aggregators to learn across 
client
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http://www.amazon.com/exec/obidos/subst/home/redirect.html/ref=nh_gateway/102-7408001-2954539
http://www.onsale.com/default.aspx
http://rd.yahoo.com/SIG=12c2jhmnm/M=289534.4949834.6085261.4829503/D=auctions/S=18186925:HEADR/EXP=1085766826/A=2139726/R=3/SIG=10rnk4tok/*http:/auctions.yahoo.com
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What can businesses do with such enriched databases?

• Assortment optimization
– Sample Questions: Do people buy Bic Gel Grip Pen because of the brand being 

Bic or the Gel grip? 

• Supply chain management
– Sample Question: Are these two products comparable?

• Procurement
– Sample Question: What should I buy and from whom?

• Marketing
– Sample Question: How should I talk about my products? 

• Competitive Intelligence:
– Sample Question: How many high-end TVs does my competitor sell as compared 

to me? 

• Product lifecycle planning
– Sample Question: How do products change over time?
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Challenges

• Signal/noise ratio

– Extra information

• Labeled data is noisy/misleading

• Heterogeneous sources (title, desc, tables)

• Adhoc sellers

• Typos

• Looooong sentences
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Data

Data Cleanser

Pre-Process

Interactive 
Filtering
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Pre-Processing 
Interactive Description Processing & Filtering Tool

Extract text content 
from Source data 
while preserving 

formatting and layout

Remove Extraneous 
Sections

Remove Extraneous 
words (and text 
following them)

Remove Low-
Frequency Words 

(2<n<10)

Interactive Description 
Processing using 

unsupervised 
clustering (10<k<50)

Keep Remove Cluster ID Descriptive WordsKeep Cluster ID Descriptive Words Size

X 1 guarantee, free, worldwide, ship, anywhere 35432

2 Chevy, grand, front, wheel, silver 21211

3 Tire, rubber, tread, michelin, goodyear 5000

4 #number#, model, make, year, all 4323

5 Return, carefully, package, accepted 3244

X

X

X
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Data

Data Cleanser

Pre-Process

Interactive 
Filtering

Processed 
Data

Seeds

Attributes Values Neither

Make 2000 And

Model Fiat Is

Year Bmw Over

Condition Goodyear …

… …

… …

… …
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Unsupervised Seed Augmentation

• Goal: High Precision and Low Recall

• Intuition: Attributes and Values often occur as pairs 
of consecutive words where the 1st word is the 
value and 2nd is the attribute
– Back pocket, side pocket, front pocket

• 2nd word shouldn’t occur with the same word every 
time (phrase) and also shouldn’t occur with “too 
many” words
– Pittsburgh Steelers, Fifth Avenue, running across
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Unsupervised Seed Generation

• All bigrams wjw are considered candidates for attribute-
value pairs:
– wj is a potential value and w is a potential attribute 

• Let wj (with 0<j<k) be the set of unique words that occur 
just before w

• Sort all wj from highest to lowest P(wj|w)

• Retain all wj such that the sum of the highest-ranking 
p(wj|w) = z (we use z=0.5)
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Unsupervised Seed Generation

• Compute cumulative mutual information:

– Let . Then,

where 0 < λ < 1.

• Retain as pairs those whose c.m.i. exceeds a threshold.
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Examples of extracted attribute-value pairs

Attribute Values

case carrying, storage

compartment main, racquet

pocket ball, welt, side-seam, key
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Data

Data Cleanser

Pre-Process

Interactive 
Filtering

Processed 
Data

Seeds Known 
Attribute,
Unknown 

Values

Extractor 1

Extractor 2

Extractor 3

Extractor 4

Unknown 
Attribute,
Unknown 

Values

Titles

Descr

Descr

Descr

Supervised Learning Semi-Supervised Learning
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Titles

• Supervised Learning

• Sequential Classification
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Descriptions

• Supervised Learning from Title: Apply to Description

• Supervised Learning from Title: Apply to Description

• Semi-Supervised Learning from Title: Apply to 
Description

• Learning Patterns from Tables
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Classification: Co-EM with Naïve 
Bayes• Split data into two views:

– View1: stemmed word itself and POS tag

– View2: 8-word context and their POS tags

• Training data for first classification iteration:

– Seeds extracted in previous step

– Lists of generic attributes: countries, colors, 
materials
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Classification: Co-EM with Naïve Bayes

• General Co-EM procedure: 

1. Initialize based on labeled data

2. Train view1 classifier, label view1 of unlabeled data

3. Use view1 labels to train view2 classifier

4. Label view2 of unlabeled data using view2 classifier

5. Repeat 2, 3, and 4

6. Use both classifiers to get final probabilities on unlabeled data
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Classification: Co-EM with Naïve Bayes

• When labeling view2, estimate word and class 
probabilities using:

– Current assignments of classes to view1 words (use 
probability distribution over all classes)

– Co-occurrence counts of view1 words with each 
view2 word (how often did a view1 word appear in 
view1’s context)

• Reverse procedure when labeling view1
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Training View2 from View1

• Estimate new view2 class prior probabilities:

• Estimate new view2 word probabilities:

• Label view2 words:
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Final Labels

• Use both view1 and view2 classifiers to label 
unlabeled data

2

)2|()1|(
)2,1|(

jkik

jik

viewcPviewcP
viewviewcP
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Active Learning

• Muli-view Semi-supervised + Active Learning

• Variety of metrics
– Frequency

– KL

– Frequency weighted KL

• Interactive version of co-EM + NB
– Orders of magnitude faster  (from 15 minutes to 10 

seconds)
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Experimental Results
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Data

Data Cleanser

Pre-Process

Interactive 
Filtering

Processed 
Data

Seeds Known 
Attribute,
Unknown 

Values

Extractor 1

Extractor 2

Extractor 3

Extractor 4

Unknown 
Attribute,
Unknown 

Values

Titles

Descr

Descr

Descr

Analyst/
Trainer

Active 
Learning

Item  
Consolidation
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Forming attribute-value pairs

• Classification results in single words labeled as attributes, values, or neither, 
but many attributes are phrases

– Merge adjacent words with the same label and with high correlation 
scores (chi^2, yule’s Q, m.i.) 

• Link attribute phrases and value phrases to form pairs

– Syntactic dependencies (Minipar)

– As fallback, also link phrases that have high correlation score or are 
adjacent

– Add known attributes that are implicit but present in our KB

– Assess whether unlinked attributes are “binary”
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Examples
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Interesting Results

• New Domain Attributes

– Cyl (Cylinders)

– Logo

– Hub Bore

– Lip

– Warranty

– Included

– Donor Vehicle

– Shown
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Interesting Results

• New values discovered for Tire Type:

– Suv

– Minivan

– Snow

– trailer

– Offroad

– boat.
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Context-dependent extraction

• Misleading terms
– ‘Other:’ , skype:’

• Typos:
– ‘finnish’ as an attribute

• POS-dependent

– ‘Bolt‘ (NP)  = attribute (Bolt Pattern)
– ‘Bolt’ (VP) = neither (bolts on to) 

• ‘Style’
– 4 new 17x8 Morxchn Mustang Cobra R style deep lip wheels
– We only guarantee it to fit the same Make Model Year and Body 

Style as its donor vehicle
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KL metric is useful in detecting confusable words

• interga

• quntity
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Summary

• Businesses are not very good at capturing all the 
structure in their data

• Machine learning can help make that process 
faster, “better”,  and cheaper

• The same techniques are applicable in the 
semantic web to help create, maintain , and 
update ontologies
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Summary

• Traditional Enterprise Knowledge Management 
has interesting research challenges

• Next generation KM systems are likely to be 
personalized mash-ups with personalized 
knowledge models

• Opportunity for semi-automated semantic 
learning approaches


