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What is this paper about ?

1. Total number of hits in IBM intranet = 4839
2. The acronym IDP has 11 different expansions
3. Top required hit refers to Individual Development Plan



Top unique 10 queries on IBM Intranet
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Number of
VariantsIntended expansion of acronymsQuery string

Number of
queries

jobs20940

travel25921

Electronic Asset Management Tooleamt29698

global print30806

human resources44582

Buy On Demandbond46199

Personal Business Commitmentspbc49996

global campus83790

IBM Standard Software Installerissi91442

Individual Development Planidp160824

Observations

• All top 10 queries are navigational queries
• 5 of the top 10 queries are acronyms
• 7 of the top 10 are one word queries and 3 are

two word queries



Another example

1. Total number of hits on the intranet = 7657
2. The acronym PBC has 3 different expansions
3. Top required hit refers to Personal Business

Commitment



This query is a little bit more complex

IBM Italy
IBM Spain



Difficulties captured in Fagin et al 2003

••• Axiom 1.Axiom 1.Axiom 1. Intranet documents are often created for simpleIntranet documents are often created for simpleIntranet documents are often created for simple
dissemination of information, rather than to attract anddissemination of information, rather than to attract anddissemination of information, rather than to attract and
hold the attention of any specific group of users.hold the attention of any specific group of users.hold the attention of any specific group of users.

• Axiom 2. A large fraction of queries tend to have a small
set of correct answers (often unique), and the unique
answer pages do not usually have any special
characteristics.

••• Axiom 3.Axiom 3.Axiom 3. Intranets are essentially spamIntranets are essentially spamIntranets are essentially spam---free.free.free.
• Axiom 4. Large portions of intranets are not search-

engine friendly.

Describes navigational queries and highlights the difficulty in
identifying such pages on the intranet

Refers to company-specific queries such as employees,
product-names etc. and the difficulties encountered in a
geographically disperse organization.



Existing System

• Link-analysis + conventional IR-ranking
heuristics

• The correct result for both “idp” and “pbc”
not in the top 50 results

Hard to tune generic ranking algorithms to consistently
provide top results for all navigational queries !



Answering Navigational Queries
• Option 1: Do nothing special

– Trust generic content / link-based ranking
1. Unfortunately,  this does not work (existing system)
2. Very hard for a generic ranking algorithm to consistently identify

the top results for every navigational query

Can we special-case ?

• Option 2: Special-case navigational queries
– Assume we can identify the top result(s) for each navigational query
– Maintain a separate navigational index over just these result pages
– Unfortunately, not so simple!!

1. A priori we don’t know all the queries !!
2. (Even if we did, we would need to classify queries as being navigational or

otherwise)

Instead of queries can we
start from documents ?



Option 3

• Run through the full collection and identify
navigational pages

• With each identified page associate
appropriate query terms

• Separately create a navigational index
using these terms and identified pages



Outline for remainder …

• Offline Processing
– Identify navigational pages

• Local Analysis
• Global Analysis

– Associate appropriate terms with each
navigational page

• Term variant generation

• Runtime
– Almost like a database lookup of query

term(s) (a little bit more !)



Local analysis

• Per-page analysis to
identify candidate
navigational pages

• Outline
– Extract navigational features

<Title, URL, etc.>
– Pattern and dictionary

matches
• \A\W+(.*)’s <Home>\b
• \b<Home> of (.*)<junk>\Z

.

.

.

Feature
Extraction

Pattern
Matching

(Regular expressions,
Dictionary matches)

Navigational
features

Dictionaries

Intranet
page

p

Output = Candidate Navigational page (Y / N). If Y
then feature value associated with page

L

Local Analysis Template



Intranet
page

NavPanel Extraction

NavPanels

Self link
identification

LAn

Title Extraction

Matching title
patterns

Titles

LAp

Dictionary
Match

Person name
dictionary

Person name in title

Title Extraction

Matching title
patterns

Titles

LAt

Title Name

URL Extraction

URLs

Matching URL
patterns

LAu

URL Name

Different Local analyses

Person name dictionary = employee directory

IBM Global Services Security Home

IBM Global Services Security

G J Chaitin Home Page

G J Chaitin

1. http://w3-03.ibm.com/marketing/
2. http://w3-03.ibm.com/isc/index.html
3. http://chis.at.ibm.com/

1. marketing
2. isc
3. chis



Why Global Analysis ?

• We have individual pages and associated
feature values e.g.,

G J Chaitin G J Chaitin’s home page

Unfortunately not so simple !!

Can we put these directly into the index !!



All these pages have the title “G J Chaitn Home Page”



All these pages have the exact same title “IBM Tucson | Tucson Home”



What we do in Global Analysis

• Site Root Analysis
– Personal Home Pages
– Named Title Home Pages
– Named URL Home Pages

• Extended Site Root Analysis
– Rooted Home Pages

• Anchor Text Analysis



Marker inputs

Intranet
page
Intranet

page
Intranet

page
Intranet
pages

Group
generation

URL Forest
generation

Marking &
Pruning

URL Forest
generation

Marking &
Pruning

URL Forest
generation

Marking &
Pruning

Navigational
pages

GA

{m1, m2, ..}
Grouping
function

GAf

Grouping
input

GAg

Site root analysis template

• Grouping Input
– performed on feature values of a particular local analysis (e.g., G J Chaitin)

• Grouping function
– Equality grouping function (more complex later)

• Forest Generation
– URL provides clues about navigational pages

• Marker inputs
– Other local analysis may provide more evidence and therefore used as markers

LA filtered
pages



Site Root Analysis Personal
home
pages

LAp

LAn

LAuIntranet
page
Intranet

page
Intranet

page
Intranet
pages

Exact match on feature values from LAp

Site Root Analysis NamedTitle
home
pages

LAt

LAn

LAuIntranet
page
Intranet

page
Intranet

page
Intranet
pages

Site Root Analysis NamedURL
home
pages

LAu

LAn

LAtIntranet
page
Intranet

page
Intranet

page
Intranet
pages

GAp

GAt

GAu

Exact match on feature values from LAt

Exact match on feature values from LAu

Specific instances of site root analysis

Grouping Input

Grouping Input

Grouping Input

NavPanel Self-link Marker Input



URL Forest generation

host1/b/a/~user1/pub

host1/b/a

host1/b/a/~user1/

host1/b/c

host1/b/a/x_index.htm/ host1/b/c/d host1/b/c/home.html

host1/b/c/d/e/index.html?a=us host1/b/c/d/e/index.html?a=uk

host1/b/c/d/e/index.html

All pages have the same Title feature-value !! (e.g., IBM Tucson)



Apply Marker Inputs

host1/b/a/~user1/pub

host1/b/a

host1/b/a/~user1/

host1/b/c

host1/b/a/x_index.htm/ host1/b/c/d host1/b/c/home.html

host1/b/c/d/e/index.html?a=us host1/b/c/d/e/index.html?a=uk

host1/b/c/d/e/index.html



Retain all roots and output navigational
pages

host1/b/a

host1/b/a/~user1/

host1/b/c

host1/b/a/x_index.htm/ host1/b/c/home.html

host1/b/c/d/e/index.html



Extended Site Root

• Highly restrictive local analysis
• But what about the remaining pages ?
• Observation

– Page titles exhibit hierarchies

……..
Software | Business transformation | IT Infrastructure Portal | Usage Metering and Billing
Software | Business transformation | IT Infrastructure Portal | Usage Metering and Billing Rules
Software | Business transformation | IT Infrastructure Portal | Welcome to the IT Rep page

Software | Business transformation | IT Security | Application and Information Compliance
Software | Business transformation | IT Security | General Security Information

.

.



Site Root Analysis
Rooted

home pages

GAu

GAt

GAp

Intranet
page
Intranet

page
Intranet

page
Intranet
pages

Title Extraction

LAn

Hierarchical matching on titles

Use the same trick as before …………

Grouping Input = Title Hierarchical
Grouping function

Marker Inputs are output of other GA results



Anchor text
• http://rossr.torolab.ibm.com:80/

Focus on precision enforced by restricted anchor-text extraction
The most frequent “anchor text” associated with page as feature value



Term Variant Generation



Why term variant generation ?
• User queries may not exactly match

feature-values
– People names

• Ching-Tien T. (Howard) Ho
• User queries include <Ho Ching-Tien> <Tien Ho>, <Ho,

Howard>
– Acronym expansions

• gts Global Technology Services
– N-gram variant generation

• Title: reimbursement of travel expenses
• reimbursement, travel expenses, reimbursement travel,

reimbursement of travel, reimbursement expenses



Recapture what we did

• Offline Processing
– Identify navigational pages

• Local Analysis
• Global Analysis

– Associate appropriate terms with each navigational
page

• Term variant generation

– Output is 4 semantic buckets
• Personal, NamedTitle, NamedURL and Rooted
• For analysis NamedTitle, NamedURL and Rooted are split

into Acronym vs Non-Acronym



Experiments



Experimental Setup

• Crawled pages: 5.5 m (crawled between Jun-Aug 2006)
• 55, 000 pages retained after local and global analysis
• Gold standard: 345 queries, 446 pages.
• Queries for which our system provides an answer: 321



Performance by semantic buckets

10.350.160.090.14Rooted
00.0600.160.13A-Rooted

--0.150.250.24NamedURL
0.50.300.270.27A-NamedURL

10.620.180.140.20NamedTitle
00.3800.380.36A-NamedTitle
110.920.090.59Personal

>3kw3kw2kw1kwallMRR

• Personal bucket in general does well
• For NamedTitle and NamedURL acronym dictionaries are useful



Ranking within a semantic bucket
has little effect

0.13

0.13

A-Rooted

0.100.220.270.180.330.60Rand

0.140.240.270.200.360.591-run

RootedNamed
URL

A-Named
URL

Named
Title

A-Named
Title

Personal

• Ranking within semantic bucket is a black-box (Lucene)
• Randomization of the ranks within  a semantic bucket marginally changes

the overall performance

Quality of identified navigational pages very high



Ranking across buckets matters

• Order 1: Personal, Named Title, URLName
• Order 2: Personal, URLName, Named Title
• Order 3: Personal, Acronym, Non-Acronym (Best order based on result MRR)
• Order 4: Simple Statistical Model
• Order 5: Adversarial (Opposite ranking of Order 3)
• Current System (W3)

0.21Order 5
0.34Order 4

0.18Current System

Overall MRROrder

0.33Order 3
0.32Order 2
0.32Order 1

Adversarial ranking is better than the existing system !



Intranet Local Search

IBM Italy
IBM Spain



Not all queries are geo-sensitive

IBM Italy IBM Spain



Intranet Local Search Challenges

• Offline
– Geo-identification of pages
– Site-specific, country-specific, region-specific

dictionaries
• Runtime

– Detect geo-sensitive queries (Future work)



Intranet Local Search
• Assuming geo-sensitive queries have been

identified perfectly

0.493Asia-PacificAU
0.484Asia-PacificJP

0.4433AmericasCA
0.4879EMEADE
0.4858EMEAUK
MRRRegionCountry



Conclusions

• A priori offline identification of navigational
pages provides room for improving MRR.

• Stratification is a big win: semantic
buckets, geography, query length, etc.

• Domain dictionaries have significant
values.

• Ranking among the buckets is more useful
than ranking within the buckets.



1

2 3

4

6

7 8

6

7 8

Marking and pruning example



Example geography statistics

• NamedURL:
– SitesN/A:101 ZRL:2
– CountriesCH:2 JP:8 CA:2 US:15 N/A:76
– RegionsAMERICAS:63 AP:8 EMEA:11 N/A:19 LATINAMERICA:2

• NamedTitle:
– SitesN/A:18
– CountriesCA:1 JP:1 US:9 N/A:7
– RegionsAMERICAS:10 AP:1 EMEA:1 N/A:6

• Rooted:
– Sites: HURSLEY:2 N/A:728 HRL:7 ARC:1
– Countries: CR:1 PE:1 GB:3 FR:1 BO:1 N/A:340 IL:8 VE:1 MY:1 USA:1 TH:1 IN:1 DE:307

EC:1 CA:4 JP:19 CN:1 NL:1 MX:1 BR:1 AR:1 PL:2 CL:1 UY:1 US:34 SG:1 AT:2 ID:1
– Regions: AMERICAS:61 AP:26 EMEA:471 N/A:164 LATINAMERICA:16
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Ranking among types is more
important than in-type ranking

• Ranking within semantic bucket is provided by Lucene.
• Randomization of the ranks within  a semantic bucket does not change the overall

performance.

0.610.310.140.050.10Rooted
00.0300.170.13A-Rooted

--0.170.230.22NamedURL
0.610.2800.260.27A-NamedURL

10.610.160.120.18NamedTitle
00.3000.380.33A-NamedTitle
110.930.090.60Personal

>3kw3kw2kw1kwallMRR



All these pages have the exact same title IBM Tucson Home



All these pages have title G J Chaitn Home Page



Sample navigational panel


