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What Is this paper about ?

ool

Search

5 You and IBM - Global

You and IBM - global Your

s (I

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

. "' progress and using the plan as a living document.

+ Where to begin: Explore Your Career =ite has the guidance and format to assist em
an effective development discussion and building yvour develapment plan.

+ Valued skills : &ccess the Market Walued Skills quickwview to learn about the skills m

+ Find out more : Descriptions of new IDF features and Freguently Asked Questions (
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Top unique 10 gueries on IBM Intranet

Number of Number of
gueries Query string Intended expansion of acronyms Variants
160824 | idp Individual Development Plan 75

91442 | issi IBM Standard Software Installer 33
83790 | global campus
49996 | pbc Personal Business Commitments 60
46199 | bond Buy On Demand 13
44582 | human resources
30806 | global print
29698 | eamt Electronic Asset Management Tool 1
25921 | travel
20940 | jobs

Observations

« Alltop 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

= oo

You and IBM - Global

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

LI LTI r'u".ll Mo L LIS TTaoT 'S LTITS I‘Eﬁl [

+ 1BM strateqy Create your new PBC here

« IBM values _
Work with my PBC

Already started?
Work on your draft PBCs here

« Individual
Cevelopment Flan

E Site secured by
IEM intranet password

To protect the privacy of your information, you must shut down all
windows so that you will be logged off the IBM Intranet Password S
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IBM Italy

\pbd

This query Is a little bit more complgx

You and IBM - Europe

Set Your Goals >

Personal Business Commitments

Il successo della IBM dipende da come ciascuno di n
obiettivi strategici della Compagnia. Il programma PB
fissano i propri obiettivi per I'anno, ricevono feedbac
valutati sulla base delle loro performance .

Ad inizio anno, viene richiesto ad ogni singolo dipend
obiettivi ed | valori IBM. Quest obiettivi devono guid
raggiungimento degl obiettivi nell’ambito della profes
la prestazione complessiva. Questa valutazione sara
futuri incrementi salariali e opportunita di carriera.

L'intera struttura del programma PBC & disegnata pe
contributo relativo dato da ciascun dipendente alla ¢
un ambiente in cui ogni dipendente sia stimolato a o
premiare i maggiori contributori, motivare quelli soprz
indentificare i "low performer” che devono migliorare
compagnia ricevono | maggiori riconoscimenti.

Le fasi del processo annuale della PBC sono:

A

You and IBM SA -
E=pafia

You and IBM GSE SA -
Ezpara

Manager portal
About you

Alphabetical index

IBM SA | IBM GSE
SA

' 5 You and IBM - Espana

Reviewsd on 01/05/2007

Personal Business Commitments

PBC

El éxito de IBM depende de cada uno de nosotros. D
de nuestra contribucidn a la direccién estratégica de
IBM, a nivel mundial, establezcan sus objetivos anuz
formacién, y son evaluados por su contribucién.

Al comienzo de cada afio, cada empleado debe fijar
objetivos de negocio globales de |la compafiia. Estos
director evaluara sus resultados, en comparacion co
rendimiento. Esta calificacion constituird un factor c
para incrementos salariales y oportunidades de carre

El PBC esta disefiado para reforzar la cultura de alto
basandose en su contribucion a la compafia. Para pi
un clima en el que cada empleado sienta la necesida
a los que mas contribuyen, empujar a otros para que
empleados que mas aportan a |a compania reciben |z

Existen tres pasos en el proceso anual del PBC. Siga
usted vy lo que usted pueda esperar de ella.

Paso 1: Establecer Sus Objetivos




Difficulties captured in Fagin et al 2003

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.




EXxisting System

e 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

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



Outline for remainder ...

e Offline Processing

— ldentify navigational pages
* Local Analysis
* Global Analysis

— Associate appropriate terms with each
navigational page
e Term variant generation

e 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

o« \AW+(.*)’s <Home>\b
 \b<Home> of (.*)<junk>\Z

Intranet
page
P

...................................................................

Feature
Extraction

Navigational
features

A 4

A\ 4

Pattern
Matching

(Regular expressions,
Dictionary matches)

.......................

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

Local Analysis Template



Different Local analyses

IBM Global Services Security Hom

[Title Extraction] [Title Extraction]

Titles Titles

A\ 4 A 4
Matching title™_
patterns

LA

Title Name —
Dictionary

Match

IBM Global Services Securiéy
LA,

Person name in title
G J Chaitin

Intranet
page

Home Page

FE e PR Y TR T P T P PR TP PRI T T TP TR TS

Matching title
patterns

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

[ URL Extraction } ﬁ\lavPaneI Extractioné

URLs

. NavPanels|

Self link
identification

LA

Matching URL
patterns

URL Name

1. marketing
2.1sC
3. chis

Person name dictionary = employee directory




Why Global Analysis ?

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

G J Chaitin - G J Chaitin’s home page

Can we put these directly into the index !

Unfortunately not so simple !!



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

File Edit View Go Bookmarks Tools Help

<;E| - !_Il:' 5 @ @ @ ld) htp:u_:_.!",ffd\'3.watson‘ibm.com_fmﬁaiﬁnﬁndex.hhnl '_V| @ Go @,

i_| IBM Business Transfo... | | IBM Standard Softwa... | | ITHelp Central | | Join World Communit... |_| Windows Marketplace
- : : ~
"Dien a choisi celuy qui est... le plus simple en hypotheses et le plus riche en phenomenes”
[God has chosen that which is the most simple in hypotheses and the most rich in phenomena]
"Mais quand une regle est fort composée, ce qui luy est conforme, passe pour irrégulier”
[But when a rule is extremely complex, that which conforms to it passes for random]
--- Leibniz, Discours de métaphysique, VI, 1686
[The Discours is also available online from Gallica: see pp. 32, 33 for the above texts.]
|
Th p—
u G J Chaitin Home Page
Th This website contains Greek letters and other mathematical symbols, If "Q" isn't a capital Greek letter Omega, you should switch to another browser, for example, MS IE or
€0 Mozilla Firefox.
This website contains most of Chaitin's published papers, many book chapters, and the LISP, Java, C, and Mathematica software for Chaitin's Springer-Verlag trilogy. It also
contains interviews and reviews of Chaitin's books.
Contents
® Latest News ® Recent Books ® LISP Applet
* Mirror: http./ww.ce. suckland sc nz'~chaitin
® Books with LISP Software ® Collections of Interviews
* Phone: 9148452785
. ® Essavs on Leibniz & Other Popular Articles
# Fax: 014/045-4508
[l * Mailing address: ® Photo Album & Time-Line *® Brief Biography
_Trar IBM Ressarch, P O Box 218
oo e ® Latest Publications *® Complete List of Publications ™|

I_(_] il J |> |

Transferring data from w3.watson.ibm.com... @




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

@ M 7 TEM Tiicson |"Tacson Home - Mozilla Firefox
] BMBL File Edit Wew Go Bookmarks Tools Help

D BMBL Ele Edit View Go Bookmarks Tools Help a

D 1BM BL Eile Edit Mew Go Bookmarks Tools Help

Qﬂ - Eb - g [/‘Eﬁ @ !I;l http:/fw3. tucson.ibm.com/docs/stories fpast2005/events/05_08_30_gaslight.html M @ Go iDv

I:l IBM Business Transfo... Ll IBM Standard Softwa... D IT Help Central \;l Join World Communit... \;l Windows Marketplace

search wa NG -

Site Co IBM Ho
B search 18M Tucson

Visitor ~ Site Ca STG Ha ‘ 5 IBM Tucson w3 Home | BluePages | HelpNow | Feedback
Story £ Stelin oo

Workpl Site Co .. .
Site €2 516 Home

RESO) | PSODE [[oe it IBM Club presents Gaslight Night

Site Op Visitor gyl o S 3 Sinbad, October 14

Tucson Home May 9, 2007

- = :
Well-Be on People  gite Links ; - Get IBM news here.
Protect icior Tickets for the Gaslight Theatre's "'".iTHE:‘““'

Arizonz A . Get customized by signing in to Cn D d
S;“-ﬂty : Site Communications production, "Sinbad," for October Wi,ﬁ:fazg_"ze RS R Dem
Story A people 14 are now on sale at the IBM
1BM Gl¢ i e Club Box Office. The show wil
rotect  isitor Infarmation start at 7:00 p.m. (doors open at Tucson Information
ary Archives 6:15 p.m.] on Friday evening. G RSN
o ‘_ L /- : Z [select One... [a]
Protecting You and IBM  Tickets for reserved seats are
$8.00 each ($14.95 public price) mlm
and are sold by tables on a
first-come-first-served basis. i
A\ ““f. Congratulate or Thank a colleague ...send an
More about "Sinbad" e-card!
In a world of heroes comes a man we've all been waiting for ... Sinbad! A swashbuckling, high seas, musical spoof IBM Stock Quote
taken directly from the pages of "1001 Arabian Nights." Join Sinbad on the mast ternfying and romantic voyage of his @/
life. Cheer as our hero pursues the greatest prize known to man, The Treasure of Alexander the Great.
Hidden on the Mythical Island of Colossus, this treasure is protected by legendary beasts conjured up from the land
beyond! Boo as our villains, the evil Emir of Dhaibul and his lovely assistant, Sultana Dalilah, try to thwart Sinbad at
every turn. Laugh at the zany antics of the court magician, Golgo the Great. Enjoy the tender moments shared by
Sinbad and the love of his life, the beautiful Princess Shalimar. Don't be left on shore!
Contact Kathy Carlisle at ext 2209 for more details.
Terms of use
Done

Ed Find: |ibm tucson © Find Hext & Find Previous [=] Highlightall [ | Match case
Done [v]




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



Site root analysis template

Grouping Grouping Marker inputs

input unction l

GA GA,

...................................................................................................................................................................................

— 3 [ URL Forest Marklng &
s generation Pruning e mm i m—
I B ¢ I . .
pages generatlon L] generation Pruning
LAfitered URL Fores i e
pages : GA generation

e
QD
«Q
D
]

Intranet

*  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



Specific instances of site root analysis

NavPanel Self-link Marker Input

E InUanet////////;;: NamedTitle
E pages g

1
1
home !
1
1

I 4

Grouping Input




URL Forest generation

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

hostl/b/a hostl/b/c

hostl/b/c/d host1l/b/c/home.html

hostl/b/a/~userl/ hostl/b/a/x_index.htm/

host1/b/a/~userl/pub host1/b/c/d/efindex.html

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



Apply Marker Inputs

hostl/b/a

hostl/b/a/~userl/ hostl/b/a/x_index.htm/

hostl/b/c/d

hostl/b/c

host1l/b/c/home.html



Retain all roots and output navigational
pages

hostl/b/c

hostl/b/a

host1l/b/c/home.html

hostl/b/a/~userl/ hostl/b/a/x_index.htm/

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



Extended Site Root

« Highly restrictive local analysis
e But what about the remaining pages ?

* Observation
— Page titles exhibit hierarchies

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



Use the same trick as before ............

Marker Inputs are output of other GA results

A
: I

GA

_ _ ! Rooted |
Site Root Analysis i home pages !
1 1

Intranet
pages

Title Extraction] H
Hierarchical matching on titles

Grouping Input = Title Hierarchical
Grouping function



Anchor text

» http://rossr.torolab.ibm.com:80/

ID related links

= DB2 Technical Support Library
@ ID Intranet hnmepage
- i WA

DBZ LIDEI f'u'1|55||:|r1 Control
David Sky's DBZ Information Architecture site
IDVVB homepage and Eclipse documentation

- Autharing Tools Information Center

2 SR S S

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 ?

o User queries may not exactly match
feature-values

— People names
e Ching-Tien T. (Howard) Ho

» User queries include <Ho Ching-Tien> <Tien Ho>, <Ho,
Howard>

— Acronym expansions
e gts = Global Technology Services

— N-gram variant generation
o Title: reimbursement of travel expenses

 reimbursement, travel expenses, reimbursement travel,
reimbursement of travel, reimbursement expenses



Recapture what we did

» Offline Processing

— ldentify 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

e 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

MRR a/H\ 1kw 2kw 3kw >3kw
Personal (0.59) 0.09| 092 1 1
A-NamedTitle 0.36\  0.38 0| 038
NamedTitle \020] 014| 018 062 1
A-NamedURL 027 027 0 0.3 0.5
NamedURL \0.24) 025 0.15] - :
A-Rooted 013| 0.16 0| 0.06
Rooted 0.14| 009| 016| 035 1

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



Ranking within a semantic bucket

« Ranking within semantic bucket is a black-box (Lucene)

has little effect

« Randomization of the ranks within a semantic bucket marginally changes
the overall performance

Personal | A-Named | Named | A-Named | Named | A-Rooted | Rooted

Title Title URL URL
1-run 0.59 0.36 0.20 0.27 0.24 0.13 0.14
Rand 0.60 0.33 0.18 0.27 0.22 0.13 0.10

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)

Order Overall MRR
Order 1 0.32
Order 2 0.32
Order 3 0.33
Order 4 0.34
Order 5 0.21
Current System 0.18

Adversarial ranking is better than the existing system !




Intranet Local Search

IBM Italy

\pbd

v _
v

1
D=

e

IBM Spain

You and IBM - Europe

Set Your Goals >

Personal Business Commitments

Il successo della IBM dipende da come ciascuno di n
obiettivi strategici della Compagnia. Il programma PB
fissano i propri obiettivi per I'anno, ricevono feedbac
valutati sulla base delle loro performance .

Ad inizio anno, viene richiesto ad ogni singolo dipend
obiettivi ed | valori IBM. Quest obiettivi devono guid
raggiungimento degl obiettivi nell’ambito della profes
la prestazione complessiva. Questa valutazione sara
futuri incrementi salariali e opportunita di carriera.

L'intera struttura del programma PBC & disegnata pe
contributo relativo dato da ciascun dipendente alla ¢
un ambiente in cui ogni dipendente sia stimolato a o
premiare i maggiori contributori, motivare quelli soprz
indentificare i "low performer” che devono migliorare
compagnia ricevono | maggiori riconoscimenti.

Le fasi del processo annuale della PBC sono:

A

You and IBM SA -
E=pafia

You and IBM GSE SA -
Ezpara

Manager portal
About you

Alphabetical index

IBM SA | IBM GSE
SA

' 5 You and IBM - Espana

Reviewsd on 01/05/2007

Personal Business Commitments

PBC

El éxito de IBM depende de cada uno de nosotros. D
de nuestra contribucidn a la direccién estratégica de
IBM, a nivel mundial, establezcan sus objetivos anuz
formacién, y son evaluados por su contribucién.

Al comienzo de cada afio, cada empleado debe fijar
objetivos de negocio globales de |la compafiia. Estos
director evaluara sus resultados, en comparacion co
rendimiento. Esta calificacion constituird un factor c
para incrementos salariales y oportunidades de carre

El PBC esta disefiado para reforzar la cultura de alto
basandose en su contribucion a la compafia. Para pi
un clima en el que cada empleado sienta la necesida
a los que mas contribuyen, empujar a otros para que
empleados que mas aportan a |a compania reciben |z

Existen tres pasos en el proceso anual del PBC. Siga
usted vy lo que usted pueda esperar de ella.

Paso 1: Establecer Sus Objetivos




IBM Italy

Not all gueries are geo-sensitive

Search for:

= [co

IBM Spain

BM Standard Software Installer ["ISSI'Home - Mozilla Firefox

Fle Edit View

Bookmarks  Todls  Help

G- - B T [P nps/iwa-vibm.confdonrloadstandardsofiware Mo«

V3

IS51 Home

Done

[l 18M Business Transfo... [ ] IBM Standard Softwa,

[l TTHelp Central [] Join World Communit... [ Windows Marketplace

search wo |G -

IBM Standard Software Installer

w3 Home | BluePages | HelpNow | Feedback

Updated on 13 February 2007

IBM Standard Software Installer World Page

Introduction

IBM Standard Software Installer (ISSI) is IBM's premiere workstation software delivery toal.
ISSI:

+ delivers software to you in easy-to-use, installable packages

is accessible over the intranet or as a CD ROM

includes a wide range of business applications standard across IBM
provides IBM-supported, business unit-specific applications

'4 = also provides advanced technology applications having limited or no support. These appear in the As-Is Applications catalog view.

They can also be found in the All Applications view with the notation "As Is."

delivers and installs software, via the intranet or CD ROM, which is strictly intended for IBM business use only, per the IBM
Business Conduct Guidelines

= provides support to ITCS300 workstations

1SSI EZUpdate

This new tool will automatically prompt you to install application updates and software fixes to your system. Running the installations is as easy as pushing a
button.

1SSI EZUpdate will be automatically placed on your computer the next time you install an application from ISSI. The only time you'll know it's there, is when it
periodically signals you to install some software.

Setting up and using ISSI

Before using ISSI, you must first run the ISSI installation program to prepare your workstation.

* Select "Run Setup" and follow the on-screen instructions. This step only needs to be done once. + RUN SETUP
= After you have run SETUP, select your geography from the list below, or the menu on the left.

To order the ISSI CD ROM, use your geography's publication order facility.

Select your location:

* Asia Pacific
* Northeast and Southwest Europe
* Latin America

+ Morth America
* Lenovo

Terms of use

OF|




Intranet Local Search Challenges

e Offline
— Geo-identification of pages
— Site-specific, country-specific, region-specific
dictionaries
 Runtime
— Detect geo-sensitive gueries (Future work)



Intranet Local Search

e Assuming geo-sensitive queries have been
identified perfectly

Country Region MRR
UK EMEA 0.4858
DE EMEA 0.4879
CA Americas 0.4433

JP Asia-Pacific 0.484

AU Asia-Pacific 0.493




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.



Marking and pruning example




Example geography statistics

e 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

e 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 |L:8 VE:1 MY:1 USA:1 TH:1 IN:1 DE:307

EC:1 CA:4 JP:19 CN: 1NL1I\/IXlBRlARlPLZCLlUYlUSB4SG1AT2I=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.

MRR all 1kw 2kw 3kw >3kw
Personal 0.60 0.09 0.93 1 1
A-NamedTitle 0.33 0.38 0 0.30 0
NamedTitle 0.18 0.12 0.16 0.61 1
A-NamedURL 0.27 0.26 0 0.28 0.61
NamedURL 0.22 0.23 0.17
A-Rooted 0.13 0.17 0 0.03 0
Rooted 0.10 0.05 0.14 0.31 0.61
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