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I, Desiree L. Wolf, make the following Declaration pursuant to 28 U.S.C. §
1746:

1. I am a paralegal with the law firm of Volpe Koenig, attorneys for
Petitioner in this matter.

2. On August 15, 2024, | accessed the following URL link:

https://ciir-publications.cs.umass.edu/

3. On the web page accessible at the URL link listed in Paragraph 2, on
August 15, 2024, | entered the name “Zhihong Lu” into the “Authors to include”
search box, and the search terms “Measures in Collection Ranking Evaluation” in
the “Find publications with this content” search box. Attached as Exhibit A is a true
and correct copy of a screen capture | created on August 15, 2024, showing the web
page with the search terms entered.

4. On August 15, 2024, after entering the search terms, | then hit “search.”
A search results web page appeared. Attached as Exhibit B is a true and correct copy
of a screen capture | created on August 15, 2024 of the search results web page.

5. On the search results web page listed in Exhibit B, next to the first
search result for the article “Measures in Collection Ranking Evaluation,” a clickable
“[View bibtex]” link is shown. On August 15, 2024, | clicked that link, and a pop-

up window appeared. Attached as Exhibit C is a true and correct copy of a screen
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capture | created on August 15, 2024 of the search results web page with the “[View
bibtex]” pop-up window appearing.

6. On August 15, 2024, | clicked the hyperlink for the article “Measures
in Collection Ranking Evaluation,” which brought up a copy of the article. Attached
Exhibit D is a true and correct copy of a screen capture | created on August 15, 2024
showing the first screen of the article as it appeared at the URL link:

https://ciir-publications.cs.umass.edu/qgetpdf.php?id=62

7. The URL link listed in Paragraph 6 allowed for the download of a PDF
document (“Measures in Collection Ranking Evaluation”), which | downloaded on
August 15, 2024. A true and correct copy of the document is attached as Exhibit E.
A copy of this document is also included as Ex. 1006 in connection with the subject
IPR Petition.

8. On August 15, 2024, | accessed the following URL link on the Internet
Archive (“Wayback Machine) website:

https://web.archive.org/web/20040405195344/http://www.cs.virginia.edu:80/

9. Attached as Exhibit F is a true and correct copy of a screen capture |
created on August 15, 2024 of the Wayback Machine web page for the URL link
listed in Paragraph 8.

10. On August 15, 2024, | clicked the hyperlink for “Research” and

accessed the following URL link on the Wayback Machine website:
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https://web.archive.org/web/20040401140136/http://www.cs.virginia.edu/research/

11. Attached as Exhibit G is a true and correct copy of a screen capture |
created on August 15, 2024 of the Wayback Machine web page for the URL link
listed in Paragraph 10.

12. On August 15, 2024, | clicked the hyperlink for “Cyberia - Information
Retrieval Group” and accessed the following URL link on the Wayback Machine
website:

https://web.archive.org/web/20040505070445/http://www.cs.virginia.edu/~cyberia
/

13.  Attached as Exhibit H is a true and correct copy of a screen capture |
created on August 15, 2024 of the Wayback Machine web page for the URL link
listed in Paragraph 12.

14.  On August 15, 2024, | clicked the hyperlink for “Papers” and accessed
the following URL link on the Wayback Machine website:

https://web.archive.org/web/20040625112640/http://www.cs.virginia.edu/~cyberia
/papers.html

15.  Attached as Exhibit | is a true and correct copy of a screen capture |
created on August 15, 2024 of the Wayback Machine web page for the URL link
listed in Paragraph 14.

16.  On August 15, 2024, | clicked the hyperlink for “PDF” under the entry

for French, J. C., A. L. Powell, J. Callan, C. L. Viles, T. Emmitt, K. J. Prey and Y.
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Mou, “Comparing the Performance of Database Selection Algorithms,” Technical
Report CS-99-03, Dept. of Computer Science, University of Virginia, January 12,
1999, and accessed the following URL link on the Wayback Machine website:

https://web.archive.orqg/web/20040329005629/http://www.cs.virginia.edu/~cyberia
/papers/SIGIR99.pdf

17.  Attached as Exhibit J is a true and correct copy of a screen capture |
created on August 15, 2024 of the Wayback Machine web page for the URL link
listed in Paragraph 16.

18. The URL link listed in Paragraph 16 allowed for the download of a PDF
document (“Comparing the Performance of Database Selection Algorithms™), which
I downloaded on August 15, 2024. A true and correct copy of the document is
attached as Exhibit K. A copy of this document is also included as Ex. 1007 in
connection with the subject IPR Petition.

19.  On August 15, 2024, | accessed the following URL link on the Internet
Archive (“Wayback Machine) website:

https://web.archive.orqg/web/20011210195112/http://www.lexisnexis.com/default.a
sp

20.  Attached as Exhibit L is a true and correct copy of the screen capture |
created on August 15, 2024 of the Wayback Machine web page for the URL link

listed in Paragraph 19.
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21. On August 15, 2024, | accessed the following URL link on the
Wayback Machine website:

https://web.archive.org/web/20011210024138/http://www.lexisnexis.com/custserv/
pdfs/

22.  Attached as Exhibit M is a true and correct copy of the screen capture
of the screen capture | created on August 15, 2024 of the Wayback Machine web
page for the URL link listed in Paragraph 21. A true and correct copy of the screen
capture of the Wayback Machine web page for the URL link listed in Paragraph 21is
also included as Ex. 1012 to the IPR Petition filed in this matter.

23. On August 15, 2024, | accessed the following URL link on the
Wayback Machine website:

https://web.archive.org/web/20011209043022/http://www.lexisnexis.com/custserv/
pdfs/business/nx529 2.pdf

24.  Attached as Exhibit N are true and correct copies of the screen captures
of the screen capture | created on August 15, 2024 of the Wayback Machine web
page for the URL link listed in Paragraph 23. A true and correct copy of the screen
captures of the Wayback Machine web page for the URL link listed in Paragraph
23are also included as Ex. 1013 to the IPR Petition filed in this matter.

25. The URL link listed in Paragraph 23 allowed for the download of a PDF

document (“Learning lexis.com™), which | downloaded on August 15, 2024. A true
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and correct copy of the document is attached as Exhibit O. A true and correct copy
of this document is also included as Ex. 1011 to the IPR Petition filed in this matter.
26.  On August 15, 2024, | accessed the following URL link:

https://www.relx.com/investors/annual-reports/archive

27. Attached as Exhibit P are true and correct copies of the screen captures
of the screen capture I created on August 15, 2024 of the web page for the URL link
listed in Paragraph 26.

28. The URL link listed in Paragraph 26 provides a link for the “Reed
Elsevier Annual Reports and Financial Statements 2001,” which allowed for the
download a PDF document, which | downloaded on August 15, 2024. A true and
correct copy of the document is attached hereto as Exhibit Q. A true and correct copy
of this document is also included as Ex. 1023 to the IPR Petition filed in this matter.

29. To create Exhibits A, B and D-Q | used the Chrome web browser and
the screen capture program “Awesome Screenshot.”

30. To create Exhibit C, | used the Chrome web browser and the screen
capture program “Greenshot.”

31. | hereby declare under penalty of perjury under the laws of the United
States that all statements made herein of my knowledge are true, and that all

statements made on information and belief are believed to be true. | understand
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EXHIBIT A
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Captured at: 2024/08/15 11:07 AM URL: https://ciir-publications.cs.umass_edu/

=y CENTER FOR INTELLIGENT INFORMATION RETRIEVAL

CIIR HOME

Publication Database
ABOUT THE CIIR

FRBEICATIONS Fill in any of the year. author, or content fields.
MEMBERSHIP Years to include (1984-Present)
PERSONNEL [ |Example: 2001.2003. 2001-2003

WHAT'S NEW Authors to include
Zhihong Lu Example: Croft. James Allan

Find publications with this content

Measures in Collection Ranking Evaluation

CONTACT US

CS DEPARTMENT

Limit to this publication type
[ —)

List all publications starting with the most recent . or Browse by Author

search

This site is maintained by the Department of Computer Science/Canter for Intelligent Information Retrieval

©'2024 Univarsity of Massachusatts Amherst « Site Policies
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Captured at: 2024/08/15 11:10 AM URL: https://ciir-publications.cs.umass_edu/

=y CENTER FOR INTELLIGENT INFORMATION RETRIEVAL

G O Results from CIIR Publications

ABOUT THE CIIR =
SortBy: Go
PUBLICATIONS

MEMBERSHIP

IR-89: (1996) Lu, Z.. "Measures in Collection Ranking Evaluation.” Umass
PERSONNEL Technical Report TR96-39. [View bibtex]

WHAT'S NEW IR-89 1996 Measures in Collection Ranking Evaluation Zhihong
CONTACT US Lo
CS DEPARTMENT

IR-168: (1999) Lu, Z.. "Scalable Distributed Archi es for Information
L." Ph.D. dissertation. [View Abstract] [View bibrex]

...1990 Scalable Distributed Architectures for Information Retrieval
dissertation Zhihong Lu SCALABLE DISTRIBUTED
ARCHITECTURES FOR INFORMATION RETRIEVAL
A...Graduate School of the University of Massachusetts Amherst in
partial fulfillment of the requirements for the...to my advisor
Kathryn McKinley for her contribution in the development of nry
research and her guidance in my professional growth Without her
broad vision...

Back to Search Form

This site is maintained by the Department of Computer Science/Canter for Intelligent Information Retrieval

©'2024 Univarsity of Massachusatts Amherst « Site Policies
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Captured at: 2024/08/15 11:14 AM URL: https://ciir-publications.cs.umass.edu/getpdf php?id=62

= getpdiphp /9 - 1% + | @O

Measures in Collection Ranking Evaluation

Zhihong Lu  James P. Callan ~W. Bruce Croft

Computer Science Department, University of Massachusetts
Ambherst, MA 01003-4610
{zlu,callan,croft}0cs.umass.edu

Abstract

As a technique to hunt information on the Internet, collection location has received mare
attention. Several approaches have been propased to solve this problem. All these approaches
adopt the same procedure: ranking the collections and returning the top-ranks. But these
approaches define different to eval llection ranking and the measures have
significant weaknesses. In this paper, we survey the measures used in current research and
propose a new pair of measures that are based on the concepts of precision and recall. The
new measures overcome the problems found in the current measures.

1 Introduction

As hundreds or even th ds of collections b available on the Internet, it is practically
impossible to query all of them when searching for information on a given topic: not only
does such an exhaust search take a long time to complete, but network resource constraints
such as limited bandwidth may also prevent the search from completing. Consequently the
need to narrow the search to a few useful collections raises the issue of how to locate the most
useful collecti 5 | approaches[1}[3]{2](6] have been proposed to solve this problem. All
these approaches adopt the same procedure: ranking the collections and returning the top-
ranks. Although collection ranking is similar to d t ranking, these two probl are not
identical, and thus the measures used in document ranking can not be used in collection ranking
without modifications. Different measures have been defined to evaluate collection ranking.
Some come from the measures used in conventional document retrieval and some do not. In this
paper, we survey the measures for collection ranking used in the current research, discuss their
strengthes and weaknesses, and propose new measures based on the concepts of precision and
recall. In Section 2, we briefly survey the measures used in our previous research(1], NetSerf[2]
and GLOSS(4](5]. In Section 3 we define the new measures, which are variations of precision
and recall. In the final section, we summerize the discussions.
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Measures in Collection Ranking Evaluation

Zhihong Lu  James P. Callan W. Bruce Croft

Computer Science Department, University of Massachusetts
Ambherst, MA 01003-4610
{zlu,callan,croft}@cs.umass.edu

Abstract

As a technique to hunt information on the Internet, collection location has received more
attention. Several approaches have been proposed to solve this problem. All these approaches
adopt the same procedure: ranking the collections and returning the top-ranks. But these
approaches define different measures to evaluate collection ranking and the measures have
significant weaknesses. In this paper, we survey the measures used in current research and
propose a new pair of measures that are based on the concepts of precision and recall. The
new measures overcome the problems found in the current measures.

1 Introduction

As hundreds or even thousands of collections become available on the Internet, it is practically
impossible to query all of them when searching for information on a given topic: not only
does such an exhaust search take a long time to complete, but network resource constraints
such as limited bandwidth may also prevent the search from completing. Consequently the
need to narrow the search to a few useful collections raises the issue of how to locate the most
useful collections. Several approaches[1][3](2](6] have been proposed to solve this problem. All
these approaches adopt the same procedure: ranking the collections and returning the top-
ranks. Although collection ranking is similar to document ranking, these two problems are not
identical, and thus the measures used in document ranking can not be used in collection ranking
without modifications. Different measures have been defined to evaluate collection ranking.
Some come from the measures used in conventional document retrieval and some do not. In this
paper, we survey the measures for collection ranking used in the current research, discuss their
strengthes and weaknesses, and propose new measures based on the concepts of precision and
recall. In Section 2, we briefly survey the measures used in our previous research(1], NetSerf[2]
and GLOSS[4][5]. In Section 3 we define the new measures, which are variations of precision
and recall. In the final section, we summerize the discussions.
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2 A Survey of Measures in Collection Ranking Evaluation

2.1 Ranking with INQUERY

In our previous research on collection ranking [1], the mean-square error was used to compare
the effectiveness of variations to the basic collection ranking algorithms.
The mean-squared error (MSE) of the collection ranking for a single query is calculated as:

1
Tk Tiec(0; — Ri)?

where:

O; = optimal rank for collection %, based on the
number of relevant documents it contained
(the collection with the largest number of
relevant documents is ranked 1, the collection
with second largest number of relevant
documents is ranked 2, and so on),

= the rank for collection ¢ determined by the

retrieval algorithm, and

C = the set of collections being ranked.

This measure is easy to understand (an optimal result is 0), but it overemphasizes the abso-
lute ranks of collections. This measure can not distinguish the minor errors caused by mixing
up the ranks of the collections containing nearly equal numbers of relevant documents and the
major errors caused by mixing up the ranks of collections containing very different numbers of
relevant documents.

Example 2.1 Consider o query g and 5 collections ¢;, ca, cs, ¢4 and cs. Table 1 shows

the optimal rank O and two estimated ranks Rank, and Rank, generated by different ranking
algorithms.

O Relevant Documents | Rank, | Rank,
c 20 c Ca
Ca 19 C3 1
Ca 8 Ca Cs3
C4 1 Cq C4
Cs 0 Cy Cg

Table 1: The optimal and two estimated ranks for Ezample 2.1

Rank, and Rank; have the same mean square error, 0.667. However Rank, is better than
Rankj in some sense, since Rank; only mixes up the ranks of ¢; (20 relevant documents) and c,
(19 relevant documents), which might not be noticeable to users, while Rank, mixes up ¢p (19
relevant documents) and c3 ( 8 relevant documents), which is a noticeable error. Considering
the case that the system suggests to search only first two collections, Rank, can let the user
get 39 relevant documents (the same as the optimal rank), and Ranks can only let the user get
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28 relevant documents (here we assume that the search engine at each individual collection can
retrieve all relevant documents).

2.2 NetSerf

NetSerf[2] defines its measure upon a set of queries: Given the set of relevant archives (collections
in our context), count the number of queries for which any of the relevant archives were found
in the first n top-ranked hits returned by the systems.

For each query in the query set, this measure only uses a binary value to record the contri-
bution of the query: if the query hits any relevant archive in the top n hits, return 1, otherwise
return 0. It does not count how many relevant archives have been hit after the first relevant
one is hit. All these characteristics make this measure unable to distinguish between the archive
with a big number of relevant documents and that with a small number of relevant documents,
and thus it ignores many significant errors.

Example 2.2 Consider a query q and 5 archives a,, a3, a3, a4 and as. Table 2 shows the
optimal rank O and three estimated ranks Rank,,Ranks and Rank, generated by different rank-
ing algorithms. Table 3 shows the values of the measure in the first n top-ranked hits for this

query.

O  Relevant Documents | Ranky | Ranks | Rank,
ay 20 as ag as
az 19 ay ag ag
as 8 as a) a;
a4 1 ay as as
ag 0 ag ag as

Table 2: The optimal and three estimated ranks for Ezample 2.2

first n hits | Rank, | Ranks | Rank,
1 1 1 1
2 1 1 1
3 1 1 1
4 1 1 1
5 1 1 1

Table 3: The values of the measure for the ranks in Table 2

The measure treats Rank;, Ranks and Rank,; as equally effective. However Rankz and
Rank, are much worse rank than Rank,, since Ranks and Rank, can not rank the archives
with large relevant documents as the top ones. Considering the case that the system suggests
to search two archives, Rank, can retrieve 39 relevant documents, Rankg can retrieve 9 relevant
document, and Rank, can retrieve 1 relevant document.
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2.3 GLOSS

GLOSS defines its measures based on the well-known precision and recall in conventional docu-
ment retrieval. GLOSS has two versions: the Boolean version[4] and the vector-space version([5).
The definitions of the measures in these two versions have slight differences. GLOSS uses
databases to refer to collections in our context.

2.3.1 The Boolean Version

In the Boolean version of GLOSS, GLOSS defines Right(g, DB), where ¢ is a query and DB is
a set of databases. There are two definitions of Right(g, DB).

e The first definition is that Right(q, DB) is the set of all databases in DB containing at
least one document that matches query g.

e The second definition is that Right(q, DB) is the set of those databases containing the
most matching documents, more formally,

Right(q, DB) = {dbe DB|RSize(g,db)> 0A
RSize(q,db) — hreal
| ROGze(a, &)~ hreal) g

hreal
where RSize(g, db) is the number of documents that match g in database db, and hreal =
maza,eppRSize(g, db).

The first definition is a special case of the second definition (by setting & big enough).

GLOSS defines the measures Rpighe and Prigp; as:

|Chosen N Right|
i B) = -
Rpign(DB) | Right|
_ _ |Chosenn Right|
Paign(DB) = |Chosen|

RRight(DB) is the fraction of the Right databases that are selected and Pright(DB) is the frac-
tion of selected databases that are Right ones.

These measures treat the databases in Right(q, DB) as equally important. If the number of
relevant documents in each database varies significantly, these measures can not distinguish be-
tween the databases with large numbers of relevant documents and those with small numbers,

Example 2.8.1 Consider a query ¢ and 5 databases db,, dby, dbs, dby and dbs. Table 4
shows the optimal rank O and two estimated ranks Rank, and Ranks generated by different
GLOSS estimators. Table 5 shows the values of the measures in the top n databases for this
query.

4
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O  Relevant Documents | Rank, | Rankg

dby 20 db, dby

db, 19 db, dbs

dbs 8 dbs db,

db, 1 dby db,

dbs 0 dbg dbg

Table 4: The optimal and two estimated ranks for Ezample 2.3.1

Rﬂ'ght Pright

Top n dbs | Ranky | Rankg | Rank, | Ranks
1 25% 25% 100% | 100%
2 50% 50% 100% | 100%
3 75% 75% 100% | 100%
4 100% | 100% | 100% | 100%
5 100% | 100% 80% 80%

Table 5: The values of the measures for the ranks in Table 4.

Table 5 shows that Rank; and Ranks are equally effective, but actually Ranks is a much
worse one (considering the example in Example 2.2).

2.3.2 The Vector-Space Version

In the vector-space version of GLOSS (called gGLOSS in GLOSS terminology), the optimal
rank is determined by sorting the databases according to their goodness Goodness(l, g, db) for
a given query ¢. Goodness(l, g, db) is defined as:

Goodness(l, g, db) = Zy¢ Rm;,(l,q,db)Sim(q, d),

where sim(g, d) is the similarity between query ¢ and document d, and Rank(l, g, db) = {d €
db|sim(q,d) > 1}.

It is noteworthy that gGLOSS does not use the relevance information in the definition of
Goodness(l, g, db). This definition does not offer benefit than using relevant information directly,

since Goodness(l, g, db) is highly correlated with relevant information ([5] gives some discussions
for this).

GLOSS defines measures R,, and P, for a given query as:

R, ==

tn
where:
in is the accumulated goodness of the top n databases in the ideal rank,
9n is the accumulated goodness of the top n databases in the rank that gGloss generates.
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{db € Topn(G)|Goodness(l, q,db) > 0}

N
o= [Topa(G))

where G is the rank gGLOSS generates.

The measure P, suffers the same problem as P, in the Boolean version. The measure R,
behaves much better than R.;gn:.

Example 2.3.2 Consider a query g and 5 databases db,, db,, dbs, dbs; and dbs. Table 6
shows the optimal rank O and two estimated ranks Rank, and Ranks generated by different
gGLOSS estimators. Table 5 shows the values of the measures in the top n databases for this

query.

O  Goodness | Rank; | Rank;

b, 0.9 db; | dba
db, 0.6 db, | dbs
dby 0.3 dbs | db,

dby 0.2 db, db,
dbg 0.0 dbg dbg

Table 6: The optimal and two estimated ranks for Ezample 2.3.2

R, P,

Top n dbs | Ranks | Ranks | Rank; | Ranks
1 66.7% | 22.2% | 100% | 100%

2 100% | 88.8% | 100% | 100%

3 100% | 77.8% | 100% | 100%

4 100% | 100% | 100% | 100%

5 100% | 100% 80% 80%

Table 7: The values of the measures for the ranks in Table 6.

The measure R, shows that Rank, is better than Ranks (compared with R, in the
Boolean version, this measure is better), but the measure P, does not (the same as P.p).

3 New Measures

By analyzing the current measures, it is easy to see that the mean square error is in the sense
of “too strict”, because it does not distinguish between minor errors and major errors. The
measures developed for NetSerf and GLOSS are “too loose”, because they ignore many errors.
New measures need to be defined to overcome these problems.

Like GLOSS, our new measures are based on the concepts of precision and recall. But
we modify the conventional precision and recall by considering the numbers of the relevant
documents in each collection.
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As in our previous research{1], the optimal rank is determined by sorting collections according
to the numbers of relevant documents they contain. The new measures are defined as:
For a given query and top n collections,

where:
XS

Rel

n

R, =

P, =

2?:l Ti
Rel
E::I=1 1‘,'

n

is the number of relevant documents in collection ¢;,
¢; is the ith collection in the rank generated by a ranking algorithm;
is the total number of relevant documents in all collections; and

is the number of collections ranked.

R, indicates the fraction of the relevant documents that can be retrieved when searching

the top n collections. P, indicates the average number of the relevant documents that each
collection contains when searching the top n collections.

The advantages of these measures are that collections with many relevant documents can be
distinguished from those with few relevant documents, and that the minor errors of ranks can
also be distinguished from the major errors. The disadvantage is that the concept of P, deviates

from traditional concept of precision.

Example 3 Consider a query g, 5 collections ¢y, ¢3, ¢3, ¢4 and c5, and all rank ezamples
used in previous ezamples (Table 8). Table 9 shows the values of Ry, in the top n collections for

a given query. Table 10 shows the values of P, in the top n collections.

O  Relevant Documents | Rank, | Rank, | Ranks | Rank,
1 20 C1 Ca Cq [}
Cy 19 c3 c C3 cg
C3 8 Ca c3 1 (4]
Cs 1 cy Cy c2 Ca
Cs 0 Cp Cs Cs c3

Table 8: The optimal and the estimated ranks for Ezample 3

R,
Top n colls | Optimal | Rank, | Ranks | Ranks | Rank,
1 41.7% | 41.7% | 39.6% | 2.1% | 2.1%
2 81.3% | 58.3% | 81.3% | 18.7% | 2.1%
3 97.9% | 97.9% | 97.9% | 60.4% | 43.8%
4 100% | 100% | 100% | 100% | 83.8%
5 100% | 100% | 100% | 100% | 100%

Table 9: The values of R, for the ranks in Table 8.
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P
Top n colls | Optimal | Rank, | Ranky | Ranks | Rank,
1 20 20 19 1 1
2 19.5 14 19.5 4.5 0.5
3 15.7 15.7 15.7 a.7 7
y 12 12 12 12 10
5 9.6 9.6 9.6 9.6 9.6

Table 10: The values of P, for the ranks in Table 8.

Considering Rank;, the data on the second and the third rows in Tables 9 and 10 indicate
that Renk; makes some big mistakes between rank 2 and rank 3. Considering Rank;, the
mistakes between rank 1 and rank 2 are minor. Considering Ranks, Ranks and Rank,, it is
easy to see that Rank, is much better than Ranks and Ranks. Tables 9 and 10 show that the
new measures make it possible to distinguish between major errors and minor errors.

4 Conclusion

This paper surveys the collection ranking measures used in current research. The measures
used in NetSerf and GLOSS do not consider information about the relevant documents in each
collection, which causes them to ignore significant errors in the rankings. The mean square error
overemphasizes the absolute ranks of each collection, which make it count some minor errors
as major errors. By analyzing the mistakes that the current measures made, a new pair of
measures are proposed that are based on the concepts of precision and recall, and that include
the information about relevant documents in each collection. The examples show that the new
measures overcome the problems found in the other measures.
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ery.

(3] Glossary of Servers htip://gloss.stanford.edu

[4] Luis Gravano and Hector Garcia-Molina. Precision and Recall of GLOSS Estimator for
Database Discovery. Stanford Univerdity Technical Note Number STAN-CS-TN-94-10.

[5] Luis Gravano and Hector Garcia-Molina. Generalizing GLOSS to Vector-Space Databases
and Broker Hierarchies. Proceedings of the 21st VLDB Conference, Zurich, Switchland 1995.

[6] WAIS 2.0: Technical Description http://www.wais.com/newhomepages/techtalk.html
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Contact Us

Research Teaching People Community

Of interest to: Prospective Students. Members

Teaching Department Chair Search

Degrees: CS Major (Curriculum). Computer Engineering Major. CS Minor. Graduate
CLAS CS Program — Applications Due 6 April 2004

| || Search |
Advanced Search - Site Directory

General Faculty Search

Research

Projects, Publications, Technical Reports [CS TRs]. Computing Facilities, Awards Courses: Spring 04 [COD], Summer 04 [COD], Fall 04 [COD]. Previous Years, Course

Registration Requirements, Course Waiting Lists, Prerequisite Policy
Teaching Resource Center, Anonymous Feedback

Apply for Undergraduate Teaching Assistant Positions
Upcoming Events
+ Tomorrow (6 April), 2:00pm - Dr. Paul Davis. RAND / RAND Graduate School.

Ffeople Community Rethinking Families of Models and Games _for New Circumstances
Undergraduate Students. CLAS Program Students, Graduate Students, Graduating PhDs, Why us?. Colloquia. News. ACM Student Chapter. Graduate Student Group. More Colloquiz - UVa Events Calendar
Faculty. New Faculty, Staff, Alumni. Faculty and Staff Directory. Web Team, Awards Graduate Orientation, Professional Societies, Corporate Partners. Happy Hour, Lounge, News

Chaur: Jack Stankovic Tea Time

+ 28 Mar - High-speed network may boost region's economy (Marty Humphrey)
[Associated Press]

+ 05 Mar - What's Good About Computer Viruses (David Evans) [TechNewsWorld]

+ 03 Nov - Students to Face Off in '‘Battle of the Brains' at U Va. (David Brogan)

. = [U.Va. Top News Daily]

MRRL: Analysis tools for Memory Reference Reuse Latency allow g R RO T T

sampled architecture simulation to defeat cold-start bias by rigourously
identifving the mimimum warmup duration. More

Recent Awards

« Jim Van Dvke won the 2004 Virginia Engineering Foundation Outstanding Student
Award

+ Arsalan Tavakoli-Shiraji won a Goldwater Scholarship

- David Chu was awarded an NSF Graduate Fellowship.

+ Three UVa students have won CRA Outstanding Undergraduate Honorable
Mentions: David Chu, Kristen Neal and James Van Dyke.

+ Siva Velusamy and Karthik Sankaranarayanan won the ISCA best student

i paper award (for a paper co-authored with Kevin Skadron. Mircea Stan. Wei Huang
and David Tarjan). [Paper] (10 June 2003)

+ Tian He, John Stankovic, Chenyang Lu and Tarek Abdelzaher were nominated

C8854: Microprocessor Survey

More Highlights

SEAS Open HOUSE_[more pictures]

Reference
Address, Area Maps. Office Locator. Libraries.
Links 1o Universities. Miscellaneous Links

Help
Computer Support, HelpNet, Web Team, Web Tutorials

Fun

Computer Museum, Happyv Hour, Quotes, Oracle of Bacon

Documents
Brochure, Message from Our Chair. Posters, Newsletter.
Department Overview

Pictures
Classic Moments, Graduation, Photo Collections

Join Us
Admissions, Applications, Job Listings, Why UVA C87

Surroundings

School of Engineering. University of Virginia,
Charlottesville. Virgima

Vision

New Building, Strategic Plan, Promotion & Tenure
For Members

Login, Newsgroups, Reservations, Course Feedback,
Course Waiting Lists. Logos. Mail

for the ICDCS best paper award (29 Apnl 2003)

Announcements

+ ACM Tutoring

More Awards

Department of Computer Science

School of Engineening. University of Virginia
151 Engineer's Way, P.O. Box 400740
Charlottesville, Virginia 22904-4740

(434) 982-2200 Fax: (434) 982-2214

QEstARE,

Comn,
o
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Computer Science Dicy I
Teaching People Community Contact U muwesis

Projects * Publications » Reports * Honors » Funding

Research

Overview - Project Descriptions - List of Projects by Principal Investigator
Sponsors - External Funding - Resources - Technical Reports and Dissertations - Honors and Awards

Project Home Pages

Architecture

LAVA - Laborarory for Computar Avchitecture at Virginia
VLSI CAD - Piysical Design and Lavout

Artificial Intelligence

Computer Vision
Programming the Swarm

Computational Biology
Computational Biology
Dependability
Survivability Achitechtures
Programming the Swarm

Zeus - Practical Formal Technigues for Software Developement
Dependability Research Group

Distributed Computing

Grid Computing Group
Isotach - Concurrency control without locks or barriers
Legion - World-Wide Virtual Computer

Electronic Commerce

Internet Technology Innovation Center
SurveySuite

Embedded Systems

Component Based OSs for Embedded Systems
VEST - Firginia Embedded Systems Toolkit

Graphics

Chromium - Scalable Interactive Graphics with Commodity Technology
Dynamically Simulated Characters in Graphical Environments
Perceptually-Driven Rendering Using Gaze-Based Simplification
Scanning Monticello

VLSIR - Very Large Seale Interactive Rendering

VDSLIb - Free Sofhware for Fiew-Dependent Simplification

Information Management

Networking

Isotach - Concurrency control withour locks or barriers
Multimedia Networks Group (MNG)
Web QoS Group

Programming Languages

Naccio - Policy-Directed Code Safety
Programming the Swarm
Zephyr - National Compiler Infrastructure

Real-Time Systems

BeeHive - Global Multimedia Database Support for Dependable, Real-Time Application
Feedback Control Real-Time Scheduling

HoLSt -
VEST - a Embedded Sys
Web QoS Group

7

! Loadable Schedulers

tems Toolkit

Security

Intrusion Detection

Naccio - Policy-Directed Code Safe
Pll}'iicl‘}'pf - Physical Cryptography and Security
Spiillt - Secure Programm
SurvIS - Center for Swrvivabie Information Systems

Survivability Architectures

g Lint

Software Engineering

Galileo - An Advanced Faulr Tree Analvsis Tool
HoLSt - Hier
Programming the Swarm

'chical Loadable Schedulers

Spiillr - Annotation-Assisted Lightweight Static Che
Strategic Software Engineering
Survivability Architectures

Zews - Practical Formal Technigues for Saftware Developement

Theory

Computational Geometry
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Cyberia - Information Retrieval Group
Info Tech - Information Technology for Mobile and Web Based Systems
PIE - Personalized Information Environments

Overview - Project Descriptions - List of Projects by Principal Investigator
Sponsors - External Funding - Technical Reports and Dissertations - Honors and Awards

TN Department of Computer Science Web Comments: webteam @cs virginia.edu

| School of Engineenng, University of Virginia Admissions Inquiries: inguiry@cs.virginia. edu

‘ ““l 151 Engineer's Way, P.O. Box 400740 Site directory, Other addresses

e Charlottesville, Virginia 22904-4740 Server statistics
(434) 982-2200 Fax: (434) 982-2214
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Cyberia

The University of Virginia Information Retrieval Group

Cyberia Projects

CBIR

Extending the Vocabulary, for Cross-Disciplinary

Searching of FOS Data
Personal Information Environments
Testbed
Multiple Viewpoints
Publications

Papers
Posters
Presentations

The Group

A major part of our work is research in distributed Information Retrieval. We are developing new techniques aimed at constructing a user-customized Personalized Information
Environment (PIE) that can be tailored to the needs of specific users.

We have recently constructed a testbed for evaluating distributed information retrieval approaches and are currently working to compare different approaches using this testbed.

‘When dealing with distributed collections, different collections may employ different conventions for naming entities in the collection. This can adversely affect retrieval
performance by obscuring similarities among those entities. This problem can be lessened by the use of authority files which list accepted variants of names; however, the
construction of these authority files is labor-intensive. We have been studying the potential for partially automating this process, as in the EVOC Project.

We are also investigating the use of multiple viewpoints of a document collection during searching or browsing to facilitate the location of useful documents. Our research in

this area is focused on specific techniques for interacting with document collections. We are investigating the representations, framework and processes required to support these
interactions.

Cyberia | People | Papers | Posters | Presentations | Testbed | Contact
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Papers
The University of Virginia Information Retrieval Group
Presentations | Posters

Journal Articles | Articles & Talks | Conference Papers
Unrefereed Papers | Graduate Works | Undergraduate Theses

Journal Articles

top

French. J. C., A. C. Chapin, W. N. Martin
"Multiple Viewpoints as an Approach to Digital Library Interfaces." Journal of the American Society for Information Science and Technology (to appear).

Powell, A. L. and I. C. French
"Comparing the Performance of Collection Selection Algorithms,"" ACM Transactions on Information Systems, vol. 21, no. 4, October 2003, pp. 412-456
EDE

French, J. C., A. L. Powell, F. Gey, N. Perelman
"Exploiting Manual Indexing to Improve Collection Selection and Retrieval Effectiveness" Information Retrieval, vol. 5, no. 4, October 2002, pp. 323-351.
PDE

French, I. C. and A. L. Powell
"Metries for Evaluating Database Selection Techniques," World Wide Web, Vol. 3, no. 3, November 2000, pp.153-163
postseript

French, 1. C., A. L. Powell, E. Schulman

"Using Clustering Strategies for Creating Authority Files" Journal of the American Society for Information Science
PS version

French, J. C., C. L. Viles
" Personalized Information Environments: An Architecture for Customizable Access to Distributed Digital Libraries " D-Lib Magazine, vol. 5 no. 6 (Tune 1999).

Viles, C. L. and J. C. French
"Content Locality in Distributed Digital Libraries." Information Processing and Management, vol 35, no. 3 (May 1999), pp 317-336.

Schulman, E., J. C. French, A. L. Powell, G. Eichhorn, M. J. Kurtz and S. S. Murray
"Trends in Astronomical Publication between 1975 and 1996" Publications of the Astronomical Society of the Pacific. vol. 109 (Nov. 1997), pp. 1278-1284.

French. J. C., D. E. Brown. and N. H. Kim
"A Classification Approach to Boolean Query Reformulation" Journal of the American Society for Information Science, vol. 48, no. 8 (August 1997), pp. 694-706.

Kim, N. H., I. C. French. and D. E. Brown
"Development of New Retrieval Performance Measures for Query Reformulation Algorithms" Transactions of the Korean Information Processing Society. vol. 4, no. 4 (April 1997), pp. 963-972.

Kim, N. H., D. E. Brown, and JI. C. French
"Time Complexity Analysis of Boolean Query Formulation Algorithms" Transactions of the Korean Information Processing Society. vol. 4, no. 3 (March 1997), pp. 709-719.

French. J. C., I. C. Knight, and A. L. Powell
"Applying Hypertext Structures to Software Documentation Information Processing and Management, vol. 33, no. 2 (March 1997), pp. 219-231.
BS version
PDF version
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rrenci, J. L. and L. L. VUEs
"Ensuring Retrieval Effectiveness in Distributed Digital Libraries" ournal of Visval Communication and Image Representation, vol. 7, no. 1 (March 1996), pp. 61-73.

French, J. C., E. Fox, K. Maly. A. Selman
"Wide Area Technical Report Service: Technical Reports Online" Communications of the ACM. vol. 38, no. 4 (April 1995), pp. 45.
via ACM DL

Viles, C. L. and J. C. French
"Availability and Latency of World Wide Web Information Servers" Computing Systems, vol. 8, no. 1 (1995), pp. 61-91.

PS version

Heyman, B. L., J. C. French, and G. L. Bull
"The Library Access, Search and Retrieval Pilot Project for the Global Change Data and Information System" Library Hi Tech, issue 49-50, vol. 13 no. 1-2 (1995), pp. 19-21.

French, 1. C.
"DIRE: An Approach to Improving Scientific Communication" Information and Decision Technologies, vol. 19 (1994), pp. 527-541.

Conference Papers

top

Jin, X, and J. C. French
"Improving Image Retrieval Effectiveness via Multiple Queries," First ACM International Workshop on Multimedia Databases (ACM-MMDB 2003), New Orleans, Louisiana, November 7, 2003, pp. 86-93.

French, J. C.,J. V. S. Watson, X. Jin and W. N. Martin
"An Exogenous Approach for Adding Multiple Image Representations to Content-Based Image Retrieval Systems", Seventh International Symposium on Signal Processing and its Applications (ISSPA 2003), Paris, Tuly 1-4, 2003.

EDE

French, J. C, A. C. Chapin and W. N. Martin
"Multiple Viewpoints: A Strategy for Searching Multimedia Content," Workshop on Multimedia Content in Digital Libraries Chania, Crete, Greece, June 2-3, 2003,

French, J. C., A. C. Chapin and W. N. Martin,
"An Application of Multiple Viewpoints to Content-Based Image Retrieval.” Joint Conference on Digital Libraries (JCDL 2003). Houston, Texas, May 27-31., 2003.

French. J. C.. I. V. S. Watson, X. Jin and W. N. Martin,
"Integrating Multiple Multi-Channel CBIR Systems," International Workshop on Multimedia Information Systems (MIS 2003), Ischia, Italy, May 26-28, 2003, pp. 85-95.
PDE

French, JC
"Modeling Web Data," Joint Conference on Digital Libraries (JCDL'02), Portland, OR, July, 2002, pp. 320-321.
PDE

Monroe, G. A., J. C. French and A. L. Powell,
"Obtaining Language Models of Web Collections Using Query-Based Sampling Techniques," Hawaii International Conference on System Sciences (HICSS-35): Data Mining and Information Retrieval, Jan, 2002 (to appear).
EDF version

Hauver, D. B. and J. C. French,
"Flycasting: Using Collaborative Filtering to Generate a Playlist for Online Radio," International Conference on Web Delivery of Music, Florence, Italy, Nov. 2001 (to appear).

PS

French, J. C., A. L. Powell, F. Gey. N. Perelman,
"Exploiting A Controlled Vocabulary to Improve Collection Selection and Retrieval Effectiveness,” Tenth International Conference on Information and Knowledge Management (CIKM 2001), Nov. 2001 (to appear).
PS version

French, J. C. and D. B. Hauver,
"Flycasting: On the Fly Broadcasting." Joint DELOS-NSF International Workshop on Personalization and Recommender Systems in Digital Libraries, Dublin, Ireland, June 18-20, 2001, pp. 89-93.
PDF version

Powell, A.L., I. C. French, J. Callan, M. Connell, and C. Viles
"The Impact of Database Selection on Distributed Searching”, 23rd ACM Confrence on Information Retrieval, SIGIR 2000.
PS version

Powell, A.L. and J. C, French
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PDF version

Dushay, N., J. C. French and C. Lagoze
"Predicting Indexer Performance in a Distributed Digital Library", European Conference on Digital Libraries, Paris, France, September 1999.

PS version

French, I. C. and A. L. Powell,
"Metries for Evaluating Database Selection Techniques," Proc. Tenth International Workshop on Database and Expert Systems Applications (DEXA'99), Florence, Italy, Sept. 1999, pp. 726-730.

PS version
PDF version

Dushay, N., J. C. French and C. Lagoze
"Using Query Mediators for Distributed Searching in Federated Digital Libraries", Proc. Fourth ACM Conference on Digital Libraries, Berkeley, CA, August 1999, pp. 171-178.

PDF version

Sharretts, C. and J. C. French
"Electronic Theses and Dissertations at the University of Virginia Library," Proc. Fourth ACM Conference on Digital Libraries, Berkley, CA, August 1999, pp. 246-247.
PS version
PDF version

French, J. C.,A. L. Powell, J. Callan, C. L. Viles, T. Emmitt, K. I. Prey, Y. Mou
"Compairing the Performance of Database Selection Alogrithms" Proc. 22st International Conference on Research and Development in Information Retrieval (SIGIR'99), Berkley, CA, August 1999, pp. 238-245.
BS version
PDF version

Ganti, V., R. Ramakrishnan, J. Gehrke, A. Powell, J. French
"Clustering Large Datasets in Arbitrary Metric Spaces” Proc. 15th International Conference on Data Engineering (ICDE'99), Sydney, Australia, March 1999
PS version
PDF version

French, I. C., A. L. Powell, C. L. Viles, T. Emmitt and K. Prey
"Evaluating Database Selection Techniques: A Testbed and Experiment"” Proc. 21st International Conference on Research and Development in Information Retrieval (SIGIR'98), Melbourne, Australia. August 1998.
BS version
PDF version

French, J. C., A. L. Powell, and W. R. Creighton III
"Efficient Searching in Distributed Digital Libraries" Proe. 3rd ACM International Conference on Digital Libraries (DL'98), Pittsburgh, PA, June 23-26, 1998.
PS version
PDE version

French. J. C., A. L. Powell and E. Schulman
"Applications of Approximate Word Matching in Information Retrieval," Proc. 6th International Conference on Information and Knowledge Management (CIKM'97), Las Vegas, Nevada. Nov. 1997, pp. 9-15.
PS version
PDF version
HIML Slide Show of Presentations

French. J. C.,A. L. Powell, E. Schulman and J. L. Pfaltz
"Automating the Construction of Authority Files in Digital Libraries: A Case Study," Proc. First European Conference on Research and Advanced Technology forDigital Libraries (ECDL'97), Lecture Notes in Computer Science

1324, C. Peters and C. Thanos (eds.), Springer-Verlag, Pisa, 1-3 September 1997, pp. 55-71.
PS version

PDF version

HIML Slide Show of Presentation

Powell, A. L., J. C. French and J. C. Knight
"A Systematic Approach to Creating and Maintaining Software Documentation"
Proc. 1996 ACM Symposium on Applied Computing (SAC 96), Philadelphia, PA, Feb. 1996, pp. 201-208.
PS version
Barros, J. E., J. C, French, W. N. Martin, P. Kelly, and M. Cannon
"Using the Triangle Inequality to Reduce the Number of Comparisons Required for Similarity-Based Retrieval" Electronic Imaging '96, Storage and Retrieval for Iimage and Video Databases IV, San Jose, CA, (Feb. 1996), 392-403.
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VIS, U, L. ana g, . rrencn
"On the Update of Term Weights in Dynamic Information Retrieval Systems" Proc. 4th International Conference on Information and Knowledge Management (CIKM'95), Baltimore, Maryland, Nov. 1995, pp. 167-174.

via ACM DI

Barros, I. E., J. C. French, and W. N. Martin
"Trading Efficiency for Effectiveness in Similarity-Based Indexing for Image Databases" in Digital Image Storage and Archiving Systems, C.-C. Jay Kuo, Editor, Proe. SPIE 2606 (1995), pp. 276-287.

Viles, C. L. and J. C, French
"Dissemination of Collection Wide Information in a Distributed Information Retrieval System" Proc. 18th International Conference on Research and Development in Information Retrieval (SIGIR'95), Seattle, WA, Tuly 1995, pp. 12-
20,
PS version

Barros, J. E.. J. C. French, W. N. Martin, and P. Kelly
"System for Indexing Multispectral Satellite Images for Efficient Content-Based Retrieval" in Storage and Retrieval for Image and Video Databases 111, W. Niblack, R. C. Jain, editors. Proc. SPIE 2420, Feb. 1995, pp. 228-237.

PS version
Maly, K., J. C. French, A, Selman, E. A, Fox
"Wide Area Technical Report Service" Proc, 2nd International World Wide Web Conference, WWW'94 Oct. 1994, pp. 523-533.

Barros, I. E., J. C. French, W. N. Martin, P. Kelly, and J. M. White
"Indexing Image Databases for Content Based Retrieval” in Image and Information Systems: Applications and Opportunities (23rd AIPR Workshop), Proc. SPIE 2368, Oct, 1994, pp. 25-36.
PS version

Kim, N. H.. I. C. French and D. E. Brown
"Boolean Query Reformulation with the Query Tree Classifier" in Advances in Classification Research. vol. 4, Learned Information, 1994, pp. 123-138.

French. J. C.
"An Environment for Passively Sharing Information" Proc. International Space Year Conference on Earth and Space Seience Information Systems, Feb. 1992, pp 632-637.

Invited Articles and Talks

lop

Powell, A. L. and I. C. French
"Using Multiple Views of a Document Collection in Information Exploration” CHI'98 Workshop on Innovation and Evaluation in Information Exploration Interfaces, Los Angeles, CA, April 19, 1998,

Powell, A. L. and J. C. French
"Using Topic Information to Improve Access to Scientific Document Collections" SIGIR Workshop on Summarization and Visualization for IR: Reducing the Information Overload, Philadelphia. PA, July 31, 1997.

French, I. C.
"Database Support for Correlation and Fusion Algorithms" Workshop on Data Mapping and Matching, NASA CESDIS, Goddard Space Flight Center, Greenbelt, MD, Nov. 7, 1996.

French. J. C.
"Networked Computer Science Technical Reports Library" SURA Workshop on Electronic Theses and Dissertations, Charlotte, NC. August 1-2, 1996.

French, J. C.
"Networked Computer Science Technical Reports Library" Dagstuhl Workshop on Networked Information Systems: Discovery, Retrieval, Dissemination, Saarbrucken, Germany, Feb, 26 - Mar. 1, 1996,

French, J. C.
"NCSTRL: Preliminary Evaluation" NCSTRL Technical Review, CNRI, Reston, VA, March 20, 1996.

French, 1. C.
"Library Access, Search, and Retrieval (LASR) Pilot" GCDIS Subgroup of the CENR Task Force on Observations and Data Management, Data Management Working Group of the U.S. Global Change Research Program,
Washington, DC, March 14, 1996.

French, I. C.
"Library Access, Search, and Retrieval (LASR) Pilot" Data Management Working Group of the U.S. Global Change Research Program, Washington, DC, March 14, 1996.

French, J. C. and C. Lagoze
"Networked Computer Science Technical Reports Library" Dagstuhl Workshop on Networked Information Systems: Discovery, Retrieval, Dissemination, Saarbrucken, Germany, Feb. 26 - Mar. 1, 1996.

Lagoze, C. and I. C. French
"Networked Computer Science Technical Reports Library" ACM Computing Week, Philadelphia, PA, Feb. 16, 1996.

French, J. C.
"Networked Computer Science Technical Reports Librarv" CRA Board of Directors. Washington. DC. Dec 38 0f9660 IPR2024-01304
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French, J. C.
"Library Access, Search, and Retrieval (LASR) Pilot" Global Climate Data and Information System (GCDIS) Data Center Workshop, Oak Ridge, TN, Sept. 12-14, 1995.

Unrefereed Publications

lop

Prey, Kevin; T. C. French; Allison L. Powell; Charles L. Viles
"Inverse Document Frequency and Web Search Engines" Technical Report CS-2001-07, February 5, 2001.
BS version

O™Neil, Edward K.; J. C. French
"A Description of the LAMBWeb-Derived Language Model Builder," Technical Report CS-2000-31, May 16. 2000.
PS version

Monroe, Gary A.; David R. Mikesell; J. C. French
"Determining Stopping Criteria in the Generation of Web-Derived Language Models," Technical Report C5-2000-30, May 10, 2000.
PS version

Srinivasa, R., T. Phan, N. Mohanraj, A. L. Powell and J. C. French,
"Database Selection Using Document and Collection Term Frequencies." Technical Report CS-2000-32, Dept. of Computer Science, University of Virginia, May 2000.

Callan, I., A. L. Powell, J. C. French and M. Connell,
"The Effects of Query-Based Sampling on Automatic Database Selection Algorithms," Technical Report CMU-LTI-00-162, Language Technologies Institute, School of Computer Science. Carnegie Mellon University, 2000.

Dushay, N., I. C. French and C. Lagoze,
"Predicting Indexer Performance in a Distributed Digital Library," Technical Report TR99-1743, Dept. of Computer Science,"” Cornell University, May 1999.
HIML

French. J. C., A. L. Powell and I. Callan,
"Effective and Efficient Automatic Database Selection," Technical Report C5-99-08, Dept. of Computer Science, University of Virginia, February 22, 1999.
Postseript

Dushay, N., J. C. French and C. Lagoze,
"Using Query Mediators for Distributed Searching in Federated Digital Libraries," Computing Research Repository (xxx.cs.DL/9902020), February 1, 1999.
HIML

French, J. C., A. L. Powell. J. Callan, C. L. Viles, T. Emmitt, K. I. Prey and Y. Mou,
"Comparing the Performance of Database Selection Algorithms," Technical Report CS-99-03, Dept. of Computer Science, University of Virginia, January 12, 1999.
postscript
EDFE

Dushay, N., I. C. French and C. Lagoze,
"A Characterization Study of NCSTRL Distributed Searching," Technical Report TR99-1725. Dept. of Computer Science, Cornell University. January 1999.
HTML

Powell, A. L. and J. C. French,
"The Potential to Improve Retrieval Effectiveness with Multiple Viewpoints," Technical Report CS-98-15, Dept. of Computer Science, University of Virginia, May 14, 1998.
postseript.Z

Natrajan, A., A, L. Powell, and J. C. French
"Using N-grams to Process Hindi Queries with Transliteration Variations" Technical Report CS-97-17, Dept. of Computer Science, Univ. of Virginia, July 1997,

PS version

French, J. C., A. L. Powell, and E. Schulman
"Automating the Construction of Authority Files in Digital Libraries: A Case Study" Technical Report CS-97-02, Dept. of Computer Science, Univ. of Virginia, Jan. 1997,
PS version

French, J. C., A. L. Powell, and E. Schulman
"Applications of Approximate Word Matching in Information Retrieval" Technical Report CS-97-01, Dept. of Computer Science, Univ. of Virginia, Jan. 1997,
Ei Vel ‘5‘52

Schulman, E., J. C. French, A. L. Powell, S. S. Murray, G. Eichhorn, and M. J. Kurtz
"The Sociology of Astronomical Publication Using ADS and ADAMS" in Astronomical Data Analysis Soft8Qrefat@0vstems V1. edited by G. C. Hunt and H. E. Payne, A.S.P. Conference Series, Vol. 11PR2924+:01304364.
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Schulman, E., A. L. Powell, I. C. French, G. Eichhorn, M. J. Kurtz, and S. S. Murray
"Using the ADS Database to Study Trends in Astronomical Publication" Bulletin of the American Astronomical Society, vol, 28, 4 (1996), pp. 1281,

French, J. C. and C. L. Viles
"Exploiting Coauthorship to Infer Topicality in a Digital Library of Computer Science Technical Reports" Technical Report CS-96-20, Dept. of Computer Science, Univ. of Virginia, Dec. 1996.
PS version

Viles, C. L. and I. C. French
"TREC4 Experiments using DRIFT" 4th Text Retrieval Conference, Gaithersburg. MD, NIST Special Publication 500-236 {Oct. 1996), pp. 549-557.

French, J. C., G. L. Bull, M. Tarrant, and A. L. Powell
"Library Access, Search and Retrieval (LASR) Pilot (Final Report)" Technical Report CS-96-07, Dept. of Computer Science, Univ. of Virginia, Mar. 1996.

BS version

French, J. C., I. C. Knight, and A. L. Powell
"Hypertext Structures and Software Documentation" Technical Report CS-96-04. Dept. of Computer Science, Univ. of Virginia, Feb. 1996.
PS version

Barros, I., J. C. French, W. Martin, and P. Kelly
"System for Indexing Multi-spectral Satellite Images for Efficient Content-based Retrieval” Technical Report CS-95-06. Dept. of Computer Science, Univ. of Virginia, Jan. 1995.
PS version

Viles, C. L. and J. C. French
"Dissemination of Collection Wide Information in a Distributed Information Retrieval System" Technical Report CS-95-02, Dept. of Computer Science, Univ. of Virginia, Jan. 1995.
BS version

Barros, J. E., J. C, French, W, N, Martin, P. Kelly, J. M. White
"Indexing Multispectral Images for Content-Based Retrieval” Technical Report CS-94-40, Dept. of Computer Science, Univ. of Virginia, Oct. 1994,
PS version

French, 1. C., E. Fox, K. Maly, A, Selman
"Wide Area Technical Report Service - technical reports online" SIGACT News, vol. 25, no. 3 (Sept. 1994), pp. 124-127.

Viles, C. L. and J. C. French
"Availability and Latency of World Wide Web Information Servers" Technical Report CS-94-36, Dept. of Computer Science, Univ. of Virginia, Sept. 1994.
PS version

Jones, J. D. and J. C. French
"An Archive Service with Persistent Naming for Objects" Technical Report CS-94- 35, Dept. of Computer Science, Univ. of Virginia, Aug. 1994
BS version

Maly, K. T, I C. French, A. Selman_ and F. A. Fox
"Wide Area Technical Report Service" Technical Report TR-94-13, Dept. of Computer Science, Old Dominion Univ., June, 1994,
HIML at Cornell

Barros. I. E. and J. C. French
"Scalable Database Support for Correlation and Fusion Algorithms" Technical Report IPC-93-05, Institute for Parallel Computation, University of Virginia, October 1993.
PS version

French, I. C.
"Estimating Retrieval Regions for Correlation and Fusion Algorithms" Technical Report IPC-93-06, Institute for Parallel Computation, University of Virginia, October 1993.

Maly, K., J. French, E. Fox, A. Selman
"Prototype System Puts Technical Reports On Line" Computing Research News, vol. 5, no. 2 (Mar. 1993), pp. 14.

Maly, K. J., E. A. Fox, J. C. French and A. Selman
"Wide Area Technical Report Service" Technical Report TR-92-44, Dept. of Computer Science, Old Dominion Univ., Dec. 1992,
HTML at Cornell

French, J. C.
"Heuristic Clustering of Signature Files: A New Approach (Preliminary Results)" Technical Report CS-92-42, Dept. of Computer Science, Univ. of Virginia, Sept. 1992.
PS version

French, J. C.,
"Electronic Distribution of Technical Reports and Working Papers: A Simple Cooperative Approach" Technical Re (CS-92-27, Dept. of Computer Science, Univ. of Virginia, Sept. 1992.
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L2 velsion

French, J. C. and C. L. Viles
"A Software Toolkit for Developing Distributed Applications" Technical Report CS-92-26, Dept. of Computer Science, Univ. of Virginia, Sept. 1992.
PS version

Theses, Dissertations and Project Reports-Graduate Works

top

Tang, C.
"TRAPS: A Translator for Postscript Documents" Master's Project, Dept. of Computer Science, Univ. of Virginia, 1991.

Das, M.
"A Study of Some Algorithms for Partitioning Signature Files" Master's Thesis, Dept. of Computer Science, Univ. of Virginia, 1991.

Terry, J.
"Collection and Distribution of Technical Reports" Master's Project, Dept. of Computer Science, Univ. of Virginia, 1992.

Durant, L.
"A Bibliographic Citations Query System in ADAMS" Master's Project, Dept. of Computer Science, Univ. of Virginia, 1992.

Barros. I.
"Scalable Database Support for Correlation and Fusion Algorithms" Master's Project, Dept. of Computer Science, Univ. of Virginia, 1993.

Heunry, S.
"Evaluation of the Vector Space Model of Information Retrieval as a Filtering Mechanism" Master's Project, Dept. of Computer Seience, Univ. of Virginia, 1993.

Kim, N,
"A Classification Approach to the Automalation of Boolean Queries in Information Retrieval" Ph.D. Dissertation, Dept. of Systems Engineering. Univ. of Virginia, 1993 (coadvisor with D. E. Brown).

Zhu, X.
"IUFROS: An Individual-based User Flexible and Redefinable Open Simulator of Forest Growth and Succession" Master's Project, Dept. of Computer Science, Univ. of Virginia, 1994.

Julian, F.
"Speeding Up Searches with Clustered Signatures" Master's Project. Dept. of Computer Science. Univ. of Virginia. 1994,

Jones, J.
"An Archive Service with Persistent Naming for Objects" Master's Project. Dept. of Computer Science, Univ. of Virginia, 1994.

Wohlford, G.
"Evaluation of N-Grams as Index Elements in Information Retrieval" Master's Project, Dept. of Computer Science, Univ. of Virginia, 1995,

Stumbaugh, M.
"A World-Wide Web Interface for Technical Report Archives" Master's Project, Dept. of Computer Science, Univ. of Virginia, 1995,

Powell, A.
"A Systematic Approach to Creating and Maintaining Software Documentation" Master's Project, Dept. of Computer Science, Univ. of Virginia, 1995,

Viles, C. L.
"Maintaining Retrieval Effectiveness in Distributed, Dynamic Information Retrieval Systems" Ph.D. Dissertation. Dept. of Computer Science, Univ. of Virginia, 1996.
zipped PS
EDE

Emumitt, T.,
"Cue-Validity Variance Database Selection Algorithm Enhancement,” Master's Project, Dept. of Computer Science, Univ. of Virginia, 1999,

Wu, B.,
"Building a Digital Library for the Publications of the Computer Science Department," Master's Project, Dept. of Computer Science, Univ. of Virginia, 2000.

Phan, T.,
"A Design and Implementation of Access Control for Distributed Digital Objects and Repositories," Master's Project. Dept. of Computer Science, Univ. of Virginia, 2000.

Monroe, G. A.,
"An Investigation of Language Models of Web Databases Generated Using Query-Based Sampling Techniques," Master's Project, Dept. of Computer Science, Univ, of Virginia, 2000.
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Powell, A. L.,
"Database Selection in Distributed Information Retrieval: A Study of Multi-Collection Information Retrieval," Ph.D. Dissertation, Dept. of Computer Science, Univ. of Virginia, 2001.
(2001 UMI Doctoral Dissertation Award, American Society for Information Science and Technology)

Zipped PS
PDFE

ONeil,E. K.,
"Selective Dissemination of Information in the Dynamic Web Environment," Master's Thesis, Dept. of Computer Science, Univ. of Virginia, 2001,
BS version
PDE version

Undergraduate Theses

top
Werbel, D.
"Design of a Data Visualization System" Senior Thesis, Dept. of Computer Science, Univ. of Virginia, May 1992,
Gomez, C.
"University Course Information System: A Class Scheduler and Course Information Database" Senior Thesis, Dept. of Computer Science, Univ. of Virginia, May 1993,
Gabel, T.
"Designing a Portable User Interface for Posting Technical Reports to WATERS" Senior Thesis, Dept. of Computer Science, Univ. of Virginia, May 1994.
Ryan, M.
"Geographic Information Systems on the World Wide Web" Senior Thesis, Dept. of Computer Science, Univ. of Virginia, January 1997.
Moore, M.
"Electronic Submission of Undergraduate Theses: A Case Study for the Implementation of a University-Wide Program for the Electronic Submission and Online Archiving of Theses and Dissertations" Senior Thesis, Dept, of
Computer Science, Univ. of Virginia, May 1997.
Zha, Y.
"Electronic Publishing for a Professional Society: Design and Implementation of Online ACM SIGIR Conference Proceedings" Senior Thesis, Dept. of Computer Science, Univ. of Virginia, May 1997.
Nelson, E.
"Results Merging in the Networked Computer Science Technical Reports Library (NCSTRL)" Senior Thesis, Dept. of Computer Science, Univ. of Virginia, December 1997,
Young. B.

i

"Selective Searching over the Networked Computer Science Technical Report Library (NCSTRL)" Senior Thesis, Dept. of Computer Science, Univ. of V
December 1997.

rginia,

Connelly, Z.
"Electronic Submission of Undergraduate Theses: A Continuation and Enhancement of the Online Archiving of Undergraduate Theses" Senior Thesis, Dept. of Computer Science, Univ. of Virginia, May 1998.

McDonald. .,
"Electronic Submission of Undergraduate Theses: Aesthetic and Security Enhancements to the University of Virginia Eleetronic Submission System,"” Senior Thesis, Dept. of Computer Science, Univ. of Virginia, May 2000.

Moore, I.,
"Design and Implementation of a Java-based Course Scheduler Application for Undergraduate and Graduate Students Attending the University of Virginia." Senior Thesis, Dept. of Computer Science, Univ. of Virginia, May 2000.

Ogle, V.,
"Study of Search Engine Strategies through Black Box Testing," Senior Thesis, Dept. of Computer Science, Univ. of Virginia, May 2000.

Wong. D.,
"A Convenient Storage Catalog for Graphic Novels: Creating an Online Searchable Database," Senior Thesis, Dept. of Computer Science, Univ. of Virginia, May 2000.

Robbins, B.,
"An Interactive Search Assistant for the EOS Database," Senior Thesis, Dept. of Computer Science, Univ. of Virginia, August 2000.

Funkhouser, T. T,
"The Technology, Culture, and Communication Toolkit: A Web-based Application for TCC Advisors and Students," Senior Thesis, Dept. of Computer Science, Univ. of Virginia, May 1999.
(Undergraduate Research and Design Symposium Finalist.)

Ho, S.

"The Design and Implementation of the Online Ordering and Delivery Tracking System," Senior Thesis, De&)é. 8{ S,_'.Sblputer Science, Univ. of Virginia, December 2000. IPR2024-01304
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Hauver, D..
“"Flycasting: Using Collaborative Filtering to Generate a Playlist for an Online Station." Senior Thesis, Dept. of Computer Science, Univ. of Virginia, May 2001.
(Undergraduate Research and Design Symposium Finalist)

Chatlani, P,
“'Relevance Feedback for Web Searches." Senior Thesis, Dept. of Computer Science. Univ. of Virginia. May 2001.
Demo (requires plug-in, may not work under Netscape)
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Abstract We compare the performance of two database se-
lection algorithms reported in the literature. Their perfor-
mance Is compared using a common testbed designed specif-
ically for database selection techniques. The testbed is a de-
composition of the TREC/TIPSTER data into 236 subcol-
lections, The databases from our testbed were ranked using
both the gG1OSS and CORI techniques and compared to a
baseline derived from TREC relevance judgements, We ex-
amined the degree to which CORJI and ¢GI0SS approximate
this baseline. Our results confirm our earlier observation
that the gGIOSS Ideal(l) ranks do not estimate relevance-
based ranks well. We also findthat CORI is a uniformly bet-
ter estimator of relevance-based ranks than gGI0OSS for the
test environment used in this study. Part of the advantage
ofthe CORT algorithm can be explained by astrong correla-
tion between gGi0SS and a size-based baseline (SBR ). We
also find that CORI produces consistently accurate rank-
ings on testbeds ranging from 100-921 sites. However for a
given level of recall, search effort appears to scale linearly
with the number of databases.

1 Introduction

Ambherst, MA

Chapel Hill, NC

of collection information to increase retrieval effectiveness
[to, 21, 20,

In this paper we focus on dafabase selection as a funda-
mental problem in the distributed environment, providing
the first direct comparison of two database selection tech-
niques described in the literature, The problem can be
stated intuitively as the process of selecting a (hopefully)
small set of databases to which to send a query. Database
selection is the first step in a process that eontinues with
search at the distributed sites and fusing or merging of result
lists from the sites. The primary goal in this database selec-
tion step is to select as small a set of collections as possible
to send a query to without sacrificing retrieval effectiveness.

Several techniques for database selection have been pro-
posed and independently evaluated; however the test envi-
ronments have varied in both the underlying data and the
evaluation methods. There is very little literature on the
direct comparison of competing techniques, This study di-

rectly compares lwo techniques, ¢GIQSS[13, 14] and CORI[T],

in acommon test environment using the same data and eval-
uation technigques. We had two goals for this study. The
first goal was to demonstrate a sound methodology for the
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Comparing the Performance of Database Selection Algorithms

James C. French!, Allison L. Powell', Jamie Callan?, Charles L. Viles®
Travis Emmitt!, Kevin J. Prey!, Yun Mou?

!Dept. of Computer Science*
University of Virginia
Charlottesville, VA

Abstract We compare the performance of two database se-
lection algorithms reported in the literature. Their perfor-
mance is compared using a common testbed designed specif-
ically for database selection techniques. The testbed is a de-
composition of the TREC/TIPSTER data into 236 subcol-
lections. The databases from our testbed were ranked using
both the ¢gGIOSS and CORI techniques and compared to a
baseline derived from TREC relevance judgements. We ex-
amined the degree to which CORI and gGIOSS approximate
this baseline. Our results confirm our earlier observation
that the gGlOSS Ideal(l) ranks do not estimate relevance-
based ranks well. We also find that CORI is a uniformly bet-
ter estimator of relevance-based ranks than gGIOSS for the
test environment used in this study. Part of the advantage
of the CORI algorithm can be explained by a strong correla-
tion between gGIOSS and a size-based baseline (SBR). We
also find that CORI produces consistently accurate rank-
ings on testbeds ranging from 100-921 sites. However for a
given level of recall, search effort appears to scale linearly
with the number of databases.

1 Introduction

The proliferation of online resources, the growing need to
conduct searches across many of these resources, and the
de-facto requirement of pruning the resource set of interest
to manageable size has increased attention on retrieval in the
distributed environment. Distributed information retrieval
encompasses many important problems, including database
or collection selection [7, 11, 15, 13, 18, 24, 25, 14], collection
fusion or results merging [2, 7, 8, 23, 22], and dissemination

*This work supported in part by DARPA contract N66001-97-C-
8542 and NASA GSRP NGT5-50062.

fThis work supported in part by NSF, the Library of Congress,
and the Department of Commerce under agreement EEC-9209623,
and by the U.S. Patent and Trademark Office and DARPA/ITO under
contract F19628-95-C-0235.

¥This work supported in part by DARPA contract N66001-97-C-
8542.
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of collection information to increase retrieval effectiveness
[10, 21, 20].

In this paper we focus on database selection as a funda-
mental problem in the distributed environment, providing
the first direct comparison of two database selection tech-
niques described in the literature. The problem can be
stated intuitively as the process of selecting a (hopefully)
small set of databases to which to send a query. Database
selection is the first step in a process that continues with
search at the distributed sites and fusing or merging of result
lists from the sites. The primary goal in this database selec-
tion step is to select as small a set of collections as possible
to send a query to without sacrificing retrieval effectiveness.

Several techniques for database selection have been pro-
posed and independently evaluated; however the test envi-
ronments have varied in both the underlying data and the
evaluation methods. There is very little literature on the
direct comparison of competing techniques. This study di-
rectly compares two techniques, gGl0SS[13, 14] and CORI|[T7],
in a common test environment using the same data and eval-
uation techniques. We had two goals for this study. The
first goal was to demonstrate a sound methodology for the
systematic study of these algorithms and their relative per-
formance. The second, and more important, goal was to
gain insight into both the collective and individual behavior
of these algorithms.

2 Database Selection Experiment

Distributed searching is composed of three fundamental ac-
tivities: (1) choosing the specific databases to search, (2)
searching the chosen databases, and (3) merging the results
into a cohesive response. In these experiments we focus
specifically on the first activity. Callan et al.[7] call this the
collection selection problem while Gravano et al.[15] refer to
it as the text database resource discovery problem. In French
et al.[9] we refer to this as database selection and will retain
that terminology here for consistency.

In earlier work[9] we described a testbed and methodol-
ogy for examining the behavior of algorithms such as these.
We also proposed metrics and analyses that were designed
to illuminate the behavior of the algorithm under study.
In that work[9], we determined that gGIOSS[13] does not
estimate relevance-based rankings very well. In the present
paper we are concerned with determining how gGIOSS com-
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pares with another database selection algorithm, CORI|T7].
In this section, we describe the gGIOSS and CORI algo-
rithms and review the testbed and metrics for comparison.

2.1 The Testbed

A number of researchers have been working on issues in dis-
tributed information retrieval systems but the test environ-
ments are idiosyncratic in both data and evaluation mea-
sures, making it impossible to compare results. In French
et al.[9] we proposed a test environment for the system-
atic study of distributed information retrieval algorithms.
Our testbed is based on the TIPSTER data used in the
TREC[16] conferences. We decompose the large collections
into smaller subcollections that serve as hypothetical “sites”
in our distributed information retrieval test environment.
The data is decomposed by source, year, and month result-
ing in 236 sites. We used TREC topics 51-150 as the test
queries in our earlier study[9]. The characteristics of this
testbed, the queries used, and other details can be found in
French et al.[9].

2.2 The Algorithms Considered
2.2.1 gGIOSS

Gravano et al.[15] proposed GIOSS, the Glossary-of-Servers
Server, as an approach to the database selection problem
for the Boolean IR model. Later GIOSS was generalized to
gGlOSS[13] to handle the vector space information retrieval
model. This generalization can be used for any IR model
that computes a score to determine how well a document
satisfies a query, provided that certain collection statistics
can be made available to gGIOSS.

gGlOSS assumes that the databases can be characterized
according to their goodness with respect to any particular
query. ¢gGIlOSS’s job is then to estimate the goodness of
each candidate database with respect to a particular query
and then suggest a ranking of the databases according to
the estimated goodness.

Goodness for each database, db, is defined as follows.

Goodness(l, q,db) = Z

de{db|sim(q,d)>1}

sim(q,d) (1)

where sim(q,d) is a function that calculates the similarity
between a query g and a document d. Once Goodness(l,q, db)
has been calculated for each database db with respect to ¢
at threshold [, the ideal rank for the query at threshold I,
Ideal(l) can be formed by sorting the databases in descend-
ing order of their goodness.

Note that gGIOSS does not compute Ideal(l) rather it
is advanced as the goal to which gGIOSS estimated ranks
Maz(l) and Sum(l), defined in [13], will be compared. In
French et al.[9] we showed that ¢Gl0SS Maz(l) and Sum(l)
estimators do a good job of estimating Ideal(l). We also
showed that Ideal(l) is not well-correlated to relevance.

Complete details for calculating the Maz(l) and Sum(l)
estimators are given in [13] and are not reproduced here.
But, for later reference we note that

Maz(0) = Sum/(0) = Ideal(0), (2)
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that is, at threshold [ = 0 both estimators give identically
the Ideal(0) ranking of databases for all queries. In addition,
[ = 0 allows a consistent comparison of Ideal(l) rankings
when comparing different underlying retrieval systems that
produce differently scaled similarity values (i.e. sim(q,d) in
Equation 1). Hence, in the evaluation to follow we will use
Ideal(0) as the gGlOSS estimate since gGlOSS can compute
this exactly.

Note that gGIOSS needs two vectors of information from
each database db; in order to make its estimates.

1. the document frequency df;; for each term ¢; in db;;
and

2. the sum of the weight of each term ¢; over all docu-
ments in db;.

If the underlying database cannot be made to divulge this
information directly, it is in principle possible to recover the
information by issuing a single-term query for each vocab-
ulary term. Our choice of Ideal(0) obviates this; we can
compute Ideal(0) directly from the databases by simply is-
suing the test queries.

2.2.2 CORI

Given a set of databases to search, the CORI approach cre-
ates a database selection index in which each database is
represented by its terms and their document frequencies df.
Databases are ranked for a query g by a variant of the In-
query document ranking algorithm. The belief p(ry|db;) in
database db; due to observing query term 7 is determined
by:

T df
df +50 4+ 150 - cw/cw
log ( \DBC|f+0.5)

I = log (|DB| + 1.0)
p(rk|dbi) = 04+406-T-1 (3)
where:
df is the number of documents in db; containing rg,
cf is the number of databases containing ry,
|DB| is the number of databases being ranked,
cw is the number of words in db;, and
cw is the mean cw of the databases being ranked.

The belief in a database depends upon the query structure,
but is usually just the average of the p(ri|db;) values for
each query term [7].

The CORI approach to ranking collections can be sum-
marized as df .icf, where icf is inverse collection frequency.

2.3 Controlling the Indexing Vocabulary

In [9] we prepared the test collection by using SMART ver-
sion 11.0[3] using the same parameters as Gravano et al.[13].
Note that for those experiments each of the 236 sites used
the same parameters and search engine (SMART) to process
queries. Then we prepared a union vocabulary incorporating
all the terms appearing at any of the separate collections.
This gave us a canonical global vocabulary with which to
store the document frequencies and weight sums required
by gGlOSS to make its estimates.
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To control the CORI evaluation properly it was neces-
sary to guarantee that the same indexing vocabulary was
used by ¢gGlOSS and CORI. Sources of variability arise from:
parsing the original TREC documents; tokenizing a docu-
ment into words; stemming algorithm; and stoplist. To con-
trol for all these factors we synthesized pseudo-documents
for each collection. We used the stemmed and stopped vo-
cabulary from the SMART indexing done in [9], emitted
each term t¢f times, and padded the document back to it
original length with a fake word. Inquery was then run with
stemming off and a single word stoplist. It was also neces-
sary to handle special characters differently. The end result
was that Inquery indexed exactly the same vocabulary that
SMART did in the earlier experiments.

We verified that the steps we took to control the index-
ing vocabulary did not hinder the CORI performance. We
ranked the collections using CORI with Inquery defaults
then evaluated the ranking. The average performance re-
sults were nearly identical to the CORI results using the
controlled vocabulary.

2.4 Evaluation—Baselines for Comparison

We refer to a number of baselines in the evaluation below,
specifically: the gGlOSS baseline, Ideal(0); the relevance-
based ranking (RBR); and the size-based ranking (SBR).
They are defined as follows.

Ideal(0): This ranking is produced by processing each query
at each of the 236 subcollections and then using the
goodness (see Equation 1) to rank the subcollections.

RBR: These rankings were produced for each query by us-
ing the relevance judgements supplied with the TREC
data. Databases are simply ordered by the number of
relevant documents they contain.

SBR: Databases are ordered by the total number of docu-
ments they contain. Note that this ranking is constant
for all queries.

2.5 Evaluation—Metrics for Comparison

As in our earlier work we use mean squared error, two recall
metrics, Ry [13] and R, [9], and a precision measure, P,
[13]. In addition we will also use the Spearman coefficient
of rank correlation[12].

2.5.1 Recall and Precision Analogs

In [9] we discussed performance metrics that are analogous
to the well known IR metrics of recall and precision. We
briefly review the metrics here.

We provide a baseline ranking, B, that represents agoal
for each query. An algorithm produces some estimated rank-
ing for the query, E, and our goal is to decide how well E
approximates B. We assume that each database db; in the
collection has some merit, merit(q, db;), to the query ¢q. The
baseline is expressed in terms of this merit; the estimate is
formed by implicitly or explicitly estimating merit.

Let dby; and db.; denote the database in the i-th ranked
position of rankings B and E respectively. Let

B; = merit(q,dby,) and E; = merit (q,db;) (4)
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denote the merit associated with the i-th ranked database
in the baseline and estimated rankings respectively. In the
results that follow we have the following convention. For
the Ideal(l) calculations merit(q,db) = Goodness(l,q,db);
for RBR we define merit(q,db) to be the number of relevant
documents in db; and for SBR we define merit(q,db) to be
the total number of documents in db.
Gravano et al.[13] defined R,, as follows.
Z?=1 L
Rn = ?:1 B (5)
This is a measure of how much of the available merit in the
top n ranked databases of the baseline has been accumulated
via the top n databases in the estimated ranking.
An alternative definition[9] is given by

R, = Zum

n B, (6)

=1
where
n* = maxk such that By # 0. (7)

Intuitively, n* is the breakpoint between the useful and use-
less databases. The denominator is just the total merit con-
tributed by all the databases that are useful to the query.
Thus, R, is a measure of how much of the total merit has
been accumulated via the top n databases in the estimated
ranking. Lu et al.[17] have also suggested using this mea-
sure.

Gravano et al.[13] have also proposed a precision-related
measure, P,. It is defined as follows.

_ |[{db € Top,(E)|merit(q,db) > 0}| (8)
|Topn (E)|

This gives the fraction of the top n databases in the esti-
mated ranking that have non-zero merit.

P

2.5.2 Spearman Coefficient of Rank Correlation

The Spearman coefficient of rank correlation, p, is given by

6., Di
wn? —1) )

where D, is the difference in the i-th paired ranks. We
have —1 < p < 1 where p = 1 when two rankings are in
perfect agreement and p = —1 when they are in perfect
disagreement.

p=1-

3 Results

In the results that follow, we report the comparison of gGIOSS
and CORI; we use the baseline Ideal(0) to represent gGI1OSS.

For both algorithms, the evaluation was conducted using the

full 236 subcollections of the testbed described earlier. We

used the TREC topics 51-150 as the test query set. We ex-

amine potential reasons for differences in performance and

discuss a heuristic for a lower bound on performance.

On the graphs in this section, we label each curve E.B
where E is the database selection algorithm (estimator) em-
ployed and B is the baseline to which E is being compared.
A curve labeled B.B, e.g, RBR.RBR, is intended to show the
best possible behavior, that is, when the baseline is used to
estimate itself.

IPR2024-01304
EX. 1029



3.1 CORI Evaluation

The first step was to evaluate the performance of the CORI
database selection algorithm using the evaluation measures
described in French et al.[9]. The evaluation measures in-
clude mean-squared error, a precision analog, P, and two
recall analogs, R, and R,. CORI was evaluated using all
four measures. For comparison, we also show the perfor-
mance of gGlOSS Ideal(0) [9] for all measures.

1.0
0.8
0.6
=
X ;
04 W
------ RBRRBR
i -.m-- CORLRBR
024, —%— Ideal(0).RBR
0.0
0 50 100 150 200
n

Figure 1: CORI results compared to ¢GI0SS and maximum
achievable performance.

For these experiments, we used the RBR baseline as the
standard against which to compare algorithm performance;
the best possible performance under a given measure is to
approximate RBR exactly.

We first considered the mean-squared error of the dif-
ferences between the I'deal(0) and CORI rankings and the
RBR baseline. MSE can provide a general impression of the
similarity of rankings on a query by query basis. The MSE
values for both approaches were in the same range, with
a minimum value of 940 and a maximum of 4942. How-
ever, the MSE values for CORI are lower on average with
CORI having MSE values less than I'deal(0) for 84% of the
queries. This suggests that CORI may approximate RBR
more closely than gGIOSS. N

We then evaluated CORI using the Py, R, and Ry, mea-
sures. These measures can help reveal the nature and degree
of the discrepancies shown by MSE. The results for R,, are
shown in Figure 1; results for P, and R, are included in
summary Figures 4 and 5.

In Figures 1, 2, 4, 5 and 6, the plots for Ideal(0) and
CORI should be compared to the plot RBR.RBR. For all
measures CORI approximates the RBR baseline more closely
than gGlOSS Ideal(0).

3.2 ’ﬁn Difference

To get a different perspective on the impact of the perfor-
mance difference, we examined the data plotted in Figure 1.

50 of 100

Figure 1 displays the average performance over 100 queries
of the R, measure. This measure shows the rate at which
relevant documents can be accrued as additional collections
are considered. Another way to view this data is to deter-
mine how many collections from a ranking must be consid-
ered to reach a given value for R,. Table 1 shows the values
for CORI and gGIOSS Ideal(0) compared with the highest
achievable value.

Examining Figure 1, it is readily apparent that fewer
collections need be considered to reach each level of R,, when
the CORI ranking was used than when the Ideal(0) ranking
was used. This is reinforced by Table 1. However, it is more
apparent from Table 1 that the CORI ranking has a greater
advantage for R, values of 0.7 and above. If the goal is
exhaustive searching, using the CORI ranking will be more
efficient.

There are three regions of interest in Figure 1. These
regions can also be seen in Figures 4, 5 and 6. For all mea-
sures, for n roughly less than 50, the performance of all of
the algorithms is fairly close. For n greater than roughly
120, all algorithms are faced with a situation in which most
of the relevant documents have been located and little im-
provement is possible. However for n in the range of 50-120,
CORI has a more evident advantage, as seen in Table 1.

N Number of collections required
Rn to achieve 7/€n
CORI | Ideal(0) | Best Achievable
0.1 4 5 2
0.2 9 12 4
0.3 15 18 7
0.4 21 25 10
0.5 29 33 14
0.6 38 43 19
0.7 49 64 26
0.8 64 83 36
0.9 86 102 52
1.0 209 225 145

Table 1: R, for CORI and Ideal(0)

4 Analysis and Discussion
4.1 CORI and ¢gGIOSS Comparison

The immediate question was why CORI approximated the
RBR baseline more closely than gGlOSS Ideal(0). Our ini-
tial observation was that the performance differences could
be due to indexing differences. Our initial gGIOSS exper-
iments were intended to reproduce the experimental setup
of Gravano and Garcia-Molina [13]. As a result, we used
the exact underlying retrieval engine and parameter settings
reported—SMART using ntc weights for document terms
and nnn weights for query terms.

It has been shown that using different weights and nor-
malization approaches in SMART improves retrieval per-
formance for the large TREC collections [4, 5, 19], so we
considered that the improvement shown by CORI could be
due simply to better-tuned indexing information. There-
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fore, we used the underlying Inquery collection indexes—
used to generate the CORI inference net—to generate an
additional Ideal(0) baseline based upon the Inquery index-
ing information. We will refer to the new Ideal(0) baseline
as Ideal(0)-inquery. If Ideal(0)-inquery approximated RBR
more accurately than I'deal(0), it would imply that the in-
dexing weights used by Inquery provided a better input to
the ¢gGIOSS algorithm. In this case, it would be more rep-
resentative to compare the CORI performance to that of
Ideal(0)-inquery than to that of Ideal(0). The comparisons
of Ideal(0) and Ideal(0)-inquery to baseline RBR for eval-
uation measure ﬁn is shown in Figure 2. The comparisons
for P, and R, are included in summary Figures 4 and 5.

1.0
0.8
0.6
<
Nad :
04 !
Dle s RBR.RBR
Y/ —— Ideal (0).RBR
02+; - +— 1ded(0)-inquery.RBR
O'O""|""|""|""|"'
0 50 100 150 200
n

Figure 2: The two Ideal(0)s

Note that, in fact, the performance of gGIOSS declined
when the Inquery weighting information was used. There-
fore, we conclude that the improvement in performance of
Inquery is not due to differences in term weighting. At
present, we are not certain what aspect of the CORI database
selection algorithm is responsible for its performance differ-
ence. We have conjectured that to ¢gGIOSS a database with
many documents of low similarity may appear more useful
than a database with a few documents of high similarity [9].
It is possible that CORI is utilizing a better length normal-
ization strategy that allows it to avoid this difficulty.

4.2 Formulation of SBR

Our 236 collection testbed is produced by partitioning the
TREC data by publishing source, year and month. As a
result, the number of documents in a collection varies widely
for our testbed. During a detailed examination of results
from our gGIOSS experiments [9], we noted some recurring
themes in the rankings produced by Ideal(0).

It appeared that Ideal(0) routinely ranked highly col-
lections with very large numbers of documents. An exam-
ination of the RBR baseline revealed that collections with
a large number of documents also tended to have a good
representation of relevant documents. Voorhees noticed a
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similar phenomenon in her work[22], specifically that the
distribution of relevant documents was uneven across docu-
ment sources. She noted that a strategy of retrieving from
AP and WSJ was often very effective with TREC data. In
our decomposition, subcollections derived from AP and WSJ
tend to have a large number of documents.

We created a new baseline, size-based ranking (SBR), in
which databases are ordered by the total number of docu-
ments that they contain. We used the SBR baseline to de-
termine if a correlation between collection size and Ideal(0)
or RBR did in fact exist. We used Spearman’s p to mea-
sure the correlation between I'deal(0) and SBR and between
RBR and SBR. The results are shown in Figure 3.

0.0 XX XXX

Spear man

0.5+ ® deal(0).SBR (mean=0.97)
y X RBR.SBR (mean=0.54)
A CORI.SBR (mean=0.88)

-10 ——T—7
60 80 100 120 140
Query ID

Figure 3: Spearman’s p values for Ideal(0) and RBR com-
pared to SBR.

We noted that there is a very strong positive correla-
tion between Ideal(0) and SBR for all queries. The corre-
lation between CORI and SBR is not as pronounced, but
still strong. There is also a moderate positive correlation
between RBR and SBR for most queries. SBR is a simple
heuristic that is constant for all queries and therefore not at
all computationally intensive. We will show later that SBR
can closely approximate the performance of Ideal(0) for this
testbed. We consider SBR a useful lower bound on database
selection performance for this collection.

4.3 Relationship between SBR and Ideal(0)

gGlOSS computes collection scores by summing over docu-
ments in a collection. As a result, gGI0OSS favors collections
with a large number of documents. For this testbed, the
performance of gGIOSS Ideal(0) is strongly influenced by
this feature of the algorithm. Ideal(0) is strongly positively
correlated with SBR. Evidence of this correlation can be
seen in Figures 4, 5 and 6. The approximation of RBR by
Ideal(0) closely tracks the approximation of RBR by SBR.
However, Ideal(0) does consistently outperform SBR.
Figures 4, 5 and 6 also show how all of the approaches
discussed here approximate RBR. For all measures, CORI
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outperforms gGIlOSS. Also note that SBR represents a useful
lower bound for performance in this testbed.

.
0.6 1 "Eessgmmmmam

€
o
0.4+
------ RBR.RBR
—e— SBR.RBR
0.2+ --m-- CORI.RBR
—>— Ideal(0).RBR
— -— |deal(0)-inquery.RBR
04—
0 50 100 150 200

n

Figure 4: CORI results compared to gGlOSS and maximum
achievable performance using Py,.

R(n)

1 - RBR.RBR
—e— SBR.RBR
0.2 --m-- CORLRBR

—>— |deal(0).RBR
— - Ided(0)-inquery.RBR

0.0 A I N R
0 50 100 150 200
n

Figure 5: CORI results compared to ¢GI0SS and maximum
achievable performance using R.,,.

The CORI and Ideal(0) plots appear similar in Figure 6,
making it difficult to judge the performance difference be-
tween CORI and Ideal(0). Examining the plotted data,
we determined that CORI shows at least 256% improvement
over Ideal(0) for n < 10 and approximately 10% improve-
ment for n < 90. We also note that I'deal(0) shows at least
20% improvment over SBR. for n < 50; however, for n > 50,
Ideal(0) tracks SBR much more closely.

Future experiments will need to examine the implica-
tions of the correlation between Ideal(0) and SBR. For this
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Figure 6: CORI results compared to gGI0SS and maximum
achievable performance using Ry.

testbed and the experiments reported here, it is not clear
if the preference for large collections degraded the perfor-
mance of gGlOSS; for this testbed there was also a posi-
tive correlation between SBR and RBR. However, given a
testbed with a negative correlation between SBR and RBR,
a preference for large collections could degrade the perfor-
mance of gGIOSS or any other database selection algorithm
with this feature.

In future experiments, we will create additional testbeds
in which the number of documents in a collection will be
held constant. This will allow us to examine algorithm per-
formance when collection-size preference is controlled for.

5 Scaling Up Database Selection Algorithms

Database selection algorithms become increasingly neces-
sary as the number of databases grows from O(10), to O(100),
to O(1,000) databases. Early research on database selection
was based on testbeds of O(10) databases [7, 15], and sug-
gested that selection algorithms were very accurate. How-
ever, as the algorithms were improved and applied to testbeds
of O(100) databases, the experimental results became more
ambiguous [13, 17, 24]. A high priority for our recent re-
search has been to determine whether the CORI algorithm
remains effective as the number of databases increases.

5.1 Testbeds

Experiments were conducted with the 236 collection testbed
used throughout this paper, as well as two additional testbeds
of 100 collections and 921 collections. Summary character-
istics of these three testbeds are provided in Table 2.

The 100 collection testbed was created by dividing TREC
CDs 1, 2, and 3 into 100 smaller databases of roughly equal
size (about 30 megabytes each). Each database contained
documents from a single source, ordered as they occur on the
TREC CDs; hence documents in a database were also usu-
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Num. . Size Total
DB Source Queries (GB) Docs
100 TREC 14243 51-100 3.3 | 1,078,166
236 TREC 14-2+3 subset 51-150 2.7 691,058
921 TREC-6 VLC 301-350 20.1 | 7,492,048

Table 2: Characteristics of testbeds used in scaling experi-
ments.

ally from similar timeframes. CD 1 contributed 37 databases,
CD 2 contributed 27 databases, and CD 3 contributed 36
databases.

The 921 collection testbed was created by dividing the
TREC-6 VLC corpus into 921 smaller databases of roughly
equal size, subject to the same source and document adja-
cency constraints used for creating the 100 collection testbed.

Queries were based on TREC topics 51-150 and 301-350.
We used query sets INQO01, INQO026, and INQ411, all cre-
ated by the UMass CIIR as part of its participation in TREC
and Tipster evaluations [1, 6]. Queries in these sets are long,
complex, and have undergone automatic query expansion.

The relevance assessments were the standard TREC rel-
evance assessments supplied by the U.S. National Institute
for Standards and Technology. Relevance judgements for
the VLC data are relatively sparse, so additional relevance
judgements for 20 queries were gathered by trained under-
graduates. The additional relevance judgements had little
impact on results, and so were not used in the results re-
ported here.

5.2 Experiments

The effectiveness of the CORI database selection algorithm
was measured with R and R, described above. In these
tests, R and R were applied to the percentage of databases
searched, so that experiments on testbeds of different sizes
could be compared. We call these variations R(p) and R(p),
where p = n/N, and N is the number of databases in the
testbed.

5.3 Results

Figures 7 and 8 summarize the experimental results. Mea-
surements with R(p) (Figure 7) show that on all testbeds
the collections ranked highly by the CORI selection algo-
rithm contain a large percentage of the relevant documents.
This is an encouraging sign.

It may appear that the algorithm is more effective as
more databases are available for searching, but this is an
artifact of the distribution of relevant documents across the
databases. Measurements with R (Figure 8), which normal-
izes R by the best result possible from searching that per-
centage of databases, show that effectiveness on the 100 and
921 collection testbeds is very similar. The only difference
is when a very small percentage of collections is searched; in
this case, effectiveness with the large testbed is substantially
lower.

The 236 collection testbed appears to be a slightly easier
testbed than the 100 collection and 921 collection testbeds,
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Figure 7: Database selection accuracy on testbeds of differ-
ent sizes.

but the results are otherwise similar.

The effectiveness of the CORI algorithm appears to be
related consistently to the percentage of databases searched,
irrespective of the testbed size. This is not inappropriate for
recall-oriented metrics such as R and R, but it implies that
a tenfold increase in available databases requires a tenfold
increase in search effort to achieve a given level of recall. We
would prefer a less linear relationship between testbed size
and search effort, which suggests that additional research on
database selection algorithms is required.

6 Conclusions

We have examined the performance of two database selec-
tion algorithms, ¢GIOSS and CORI. We have demonstrated
the high correlation between Ideal(l) ranks and the SBR
baseline. This supports our conjecture[9] that to gGIOSS
a database with very many documents of marginal simi-
larity will appear, in aggregate, to be more useful than a
database having a few documents with large similarity. We
have shown that CORI is a better estimator of RBR than
gGlOSS and is at least 10% more effective through R, lev-
els of 90%. In part this may be due to a better length
normalization strategy so that CORI is not as confounded
by databases with many documents of small similarity. We
have also shown that the difference in performance between
CORI and ¢gGIOSS is not due to Inquery weighting versus
SMART weighting.

In our experiments, the CORI approach required fewer
databases to be searched than gGIOSS on average to achieve
a specific recall level. This implies that CORI will be more
cost-effective in large, distributed environments having lower
latency for searches.

Our experiments investigating how well the CORI algo-
rithm scales to large numbers of databases produced a more
mixed message. The CORI selection algorithm produced
consistently accurate rankings on testbeds ranging from 100
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Figure 8: Scaled database selection accuracy on testbeds of
different sizes.
11]
to 921 collections. This is clearly a positive result. How-
ever, consistency was observed in the percentage of databases
searched, not in the number of databases searched. For a (12]
given level of recall, search effort appears to scale linearly
with the number of available databases. A less linear rela- (13]
tionship is desirable, and perhaps required, in environments
containing very large numbers of databases. Our results sug-
gest that further research on database selection algorithms [14]
is required.
We have demonstrated a systematic methodology for ex- 115]
amining database selection algorithms. This is the first
study of this kind. We can now investigate other database
selection algorithms in the same framework and be able to 16]
compare performance in a common experimental environ-
ment. [17]
It will be instructive to repartition our testbed into a
similar number of sites, but with each site having about the
same number of documents. There are a number of ways 18]
to do this, but each has drawbacks. Such a partition would
completely defeat the SBR baseline because every site would
have equal merit and thus all sites would be equally useful [19]
under the SBR baseline. We think that this might be a more
demanding search environment and offer greater insight into [20]
the behavior of these kinds of algorithms.
21]
Acknowledgements. We thank Margaret Connell for her
assistance with experiments reported here.
[22]
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Introduction

Welcome to the most dynamic research method available -
lexis.com™.

You only need to know one address to access the extensive data
warehouse of the lexis.com service:

www.lexis.com/lawschool (for school students)
or

www.lexis.com (for legal professionals)

The lexis.com service allows you to conduct research quickly
and easily in an impressive variety of sources including case law,
statutes, and the world’s leading news and business sources.
Search, browse and deliver the documents that guarantee you
timely, comprehensive research.

Think of Learning lexis.com as a reliable roadmap. Use this book
to guide you, helping you to reach your destination; successful
retrieval of the information that fulfills your research requirements.
In addition to general search strategy instructions, Learning
lexis.com offers how-to search recommendations, streamlining
your research efforts to minimize the time you spend finding the
data you need.

As comprehensive as this book is, there are additional reference
™

materials available to you. Contact your LEXIS Publishing
account manager for supplemental learning resources.
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Signing on to /exis.com™

You can access the lexis.com research service on the Web with an Internet browser and a
lexis.com ID — no software is needed.

Note: If you have installed the LEXIS®-NEXIS® Internet Dialer, you will be automatically
taken to the lexis.com site.

For law school students

1. Establish an Internet connection and enter the address:

[ www.lexis.com/lawschool j

2. At the lexis.com law school site, click “Research” to link to the lexis.com research service.

The next screen you see is the sign-on box.
Type your lexis.com ID and and click “Sign-On.”

3. Click on a tab at the top of the screen to select a research option: “Search,” “Search
Advisor,” “Check a Citation,” or “Get a Document.” (See page 4.)

lexis.com”

Type your ID
Sign On
LEXIS-NEXIS ID: |
Password: | o Type your last name
Security: [ Use a secure connection. More Info
[ Rernmember my User ID and Password, More Inf Sign-On
Access o fexis.comis sublect to Terms and Condtions.
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For legal professionals

1. Establish an Internet connection and enter the address:

[ www.lexis.com ]

2. The next screen you see is the login screen.
Click “Login.”

At the next screen, type your lexis.com ID and password (your last name) and click
“Sign-on.”

3. Click on a tab at the top of the screen to select a research option: “Search,” “Search
Advisor,” “Check a Citation” or “Get a Document.” (See page 4.)

COm -ﬂ]t‘_ﬁt-r.'r-l".‘-' r

Research Sysfem QUick Acoess
mn_ L
e

[ER -l Sl g  BEr J= ), n

Dl Opdndes Serwica @ Career Correr § Lo Schoods #

Click Login
fenircom " Beakeiarn ® CLE Carror & Practicn Airgan

My Prodocin F

Prodocin & Servicoa B
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Select a source

You have several options for selecting a source. You can:

m choose a source from the list of sources you recently used;
® find a source by specifying the name of the source;
m explore sources through the source hierarchy; or
m use the LEXIS® Search Advisor (a source selection tool for area-of-law case finding).
|Ex'-ﬁ Il @ Changs Osnl  Opllons  Fesdbask Sign O MHelp
Search Advisor | | (it a Document k| Chick a Citation b ECLIFSE™

Choose From My Last 20 Sources

| Copyright Cases, Fedenl 6 = m

Option 1: Find & Source
| 0 | Find

& Long Mames (Ex. Federal Courts) © Shoet Memes (Ex. GENFED, COURTS)

Option 2: Explore Sources G

__] Combined Federal & Stale —1 Companyg & Financial
Cose Law - L5,

LI Fadaral Legal - L5, | Markei & Industry

) States Lagal - U5, —d Piople, Business & Assel
Lacalars

Ll Area of Low - By Topic __] Public Records

Ll Lagislation & Politics L} e Bagion {sxclud
L5}

L] Secondaiy Legal | Relerence

Ll Legal (excluding W.5.} | LEXIS-HEXIS Information &
Training

L) Hews

Choose a Recent Source

Choose from My Last 20 Sources - Click on the down arrow to the right of this field to
display a list of the sources you have used recently.

To select from this list, highlight a source and click “Go” to the right of this field.

Look for a Source
Find a Source

When you know the Long Name

1. Type the formal name (a.k.a. long name) of the source (e.g., Federal Courts, Federal
Register, New York Times, Ohio State Law Journal) in the open field.

2. Make sure that Long Names (e.g., Federal Courts) is selected.

3. Click “Find.”

4, Click on your selection from the list of choices found.
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Choose a legal topic from
the dropdown list.

To Find a Legal Topic,

type your legal topic here. —@ | | Find |

Explore Legal Topics
through topic and
subtopic hierarchy.

—————@ Optien 2: Explore Legal Topics

When you know the Short Name

1. If you are familiar with the “classic” LEXIS library and file structure, type the library and
file name (a.k.a. short name) of the source (e.g., GENFED; USAPP for the General Federal
library and the United States Appellate Courts file) in the open field.

2. Make sure that Short Names (e.g., GENFED;COURTS) is selected.

3. Click “Find.”

Explore Sources

Exploring sources is useful when you’re unsure of the ultimate source you want to use for
your research. As the name of the method implies, you explore by pointing and clicking
through the source hierarchy until you reach the source you want. Each selection you make
by clicking on the source name takes you deeper into the source hierarchy and a “trail” of
your selection displays. A “trail” may look like this:

Combined Federal & State Case Law — U.S.: All Courts — By State: CA Federal & State Cases

Click on the source name to choose and advance through the hierarchy. To retrace your
selection steps, click on the Back arrow button on your browser bar.

At this point you have selected a source for your research and you are ready to use the Search
Terms Form. Go to page 8 for instructions on completing the Search Terms Form.

LEXIS Search Advisor for area-of-law research

LEXIS Search Advisor is a research tool designed to help you find cases and other resources
within a specific area of law. To use Search Advisor, simply select a topic from the legal
hierarchy and then launch your search. If you wish, the lexis.com service will help build
your search by suggesting terms of fact and law commonly associated with each topic.

To use Search Advisor, click “Search Advisor” at the top of the home screen and select Choose
From My Last 20 Legal Topics, Find a Legal Topic or Explore Legal Topics.

L | searchh Ll Get a Documenth | Check a Citation b
Legal Topics

Meed help slaring your resesrch? LEXISE Seanch Adv=or g a finding ool ﬂ,
for begal materals based on aneas of law and related legal topics. I can

help tangel your legal isswe, idenify an appropeiate sounce, and fomutale your search reguest,

Choose From My Last 20 Legal Topics Heip

-@ [Fair Use Detens= (Copymight Lew - Infingement) = | EEN

Optien 1: Find & Legal Togpic

Ty® iy yiur ressanch meus as an indvidusl larm, phrass, B9 or senlencs. Encloas phrases in quobalion
ok

L Adminisirative | aw | lmimigration | aw
Agancy Rulamaking, Govemman Admigsion, Nonimmigrants,
Information, Judicial Review, Imimigramnts,
_].ﬁ.dmil-ulrr [T | Insuirance Law
Find a Legal Topic

How to use: Type a legal topic in the field and click “Find.”
For example: Type fair use in the open field and click “Find.”
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Explore Legal Topics
1. Point and click through the topic and subtopics to explore and select the topic you want.

lexis com

Search b IETETLOICTUENM Gat o Document k| Chack a Citataon b
Legal Topics

Al Topics : Copyvight Law - {2 znarch for documents in ikis area of law)

Lok for o Lagal Tapic
Optian 1: Find a Legal Togic

Typs iy your resanch Bius as & indhadual lerm, pfracs, b or senlence. Encloas phrases in quolson
Tores,

Option 2: Explore Legal Toplcs

] Constitutional Fiamewonk ﬂ [‘I [hurarion & Henswal ol Copyright ﬂ

1 Subject Matier 0 [ Copwighis Resiored From the
Pubslic Domain

] Derivathve & Collective Works @ [ Assignments, Licenses & 0
Transfers of Rights

(1 Publication 0 [ Siatuiery Terminatlon of 0
Transfers & Nonexclusie
Licenses

] Dwmamship 0 __infringement i

L1 Fermalities 0 [ criminal Actions i

L1 Rights B [ Fomcign & International Copyright €

Subyect id MO0OOTIE

Once you have selected a topic, the Search Advisor screen will appear.

L | Searchh [ED G0 Tl Get a Documenth | Check a Citation b
Legal Topics

&l Topecs @ Copyrigh] Law @ Infingemant : Fair Use Delenss

Optlen 1: Link to “Falr Use Dafersa” in Analytical Matarlals
] Nimmer on Copyright ] Law Beviews |5 Legal News

Dptlon 2: Search for “Falr Use Defense” In Caselow

|Select Jurisdicton |

(#) Teree andl Connectars [ Hatural Languags

Lis= conreciors o show relstion o berms (ot o felre, jans wul dos) ooe...
i Suggest Words: and Concapts for Fair Use Defenas

€ Suggest Words and Concepts for Entered Terms
& Rastrict Search Using Documend Sagments

Opdional: Restict by Date
 [Mo Date Raswicions =] © From | Tol
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2. To complete your search, type or select the appropriate information in the fields of the
Search Advisor template.

hxisl:_--. Cheangs Clleedl  Opiloew.  Fesdback  Hgn 087 Heg

Search b T2 T0O T UL T Gt a Document k| Chack a Cliation b ECLIFSE™  History
Legal Topics

All Topsts ¢ Copsighl Law ¢ Infmgement 2 Fain Use Delemrse

Option 1: Link to "Fair Use Defense” in Analytical Materials

IEIIH:I Junsdichon _ﬂ —e

{1 Farerer mred Connachors (| Kaheral Language

pop! w/5 music or =ong dm
© =
Lok cOfrcor s 80 hirse rirbidion of Yerms (Cof oF fekited, jane WY G060 o
— & Suggest Words and Concepts for Fair Use Defense
& Suggest Words and Concepts for Entered Tems —e
— & Restne! Search Using Decumen! Segrents

i

Opdional: Restect by Diate
@& | Mo Date Festicions =] & From | To| -0

Select a jurisdiction from the dropdown menu by clicking on the down arrow to the right

of the field.

Select Terms and Connectors or Natural Language depending on the type of research
format you want to use.

Type your search terms in the open field.
Add suggested words and concepts for your selected subtopic (optional).
Add suggested words and concepts for the terms you entered in the open field (optional).

Restrict the search by specifying applicable segments (optional).

00O 6 O

Specify no date restriction, or enter a date restriction either by clicking on the dropdown

list and selecting, or specifying your own restriction by typing in your beginning date and

ending date in the From and To fields.

Link to Secondary Sources such as Legal News, Matthew Bender® Treatises, and Law
Review Articles.

(=]

3. Click “Search” to process your search request.

When documents are retrieved with your search request, you can:
m Click on the case name of a retrieved document to view the full-text of the document.

m Click “KWIC™ or “Full” to select a display format.
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Completing the Search Terms Form

1. Select the search format you want to use. Choose from:
Terms and Connectors (known as Boolean search logic), which uses words and connectors
to create phrases and concepts based on specific rules of search logic. The search for
appropriate documents is based on the specific words and combinations of words in the
search request. Each word or one of its alternatives must appear in each document
retrieved. For example, to find documents concerning employee drug tests, you might
use this search request: drug /15 test or screen /10 employ!
For more information on how to use Terms and Connectors searching, see page 9.

Or

Natural Language (known as the FREESTYLE™ feature), which lets you create your own
search description with natural language (meaning just as you would use in normal
conversation), removing the need for using connectors and search logic. Use Natural
Language when you want to research conceptual issues rather than highly specific topics
and/or are starting to research a complex issue and you are unsure of what words to use.

k!x-E. Chargs Cliemd Optamne Fesdback Hgn O Feip

Search Adwvisor | | Get a Documentl | Check a Citaton F ECLIPEE™  Miginny

All Bources 2 Federal Legal - U = ¢ Federal Cases, Combined Courts | Terms and cOHnectors

) #nd Coneecters () Hatural Langusge @) Natural Language

I
[ Type your search terms
=l
Liss connectons 1o show nelshon of berms: (ool o febnes, Bns well dos) mons
\ H (13 LL]
& Suggest Words and Concepls for Entered Termsa Click “Search” after

& Restrict Search Using Document Segments

Uptioral: Hesinel by Dabe
& | Mo Dt Restrictions =| ™ From | Tol

2. Type your search terms (appropriate for your selected search format) in the blank field.

Click “Suggest Words and Concepts for Entered Terms” for additional terms you may
want to include in your search request.

Click “Restrict Search using Document Segments” if you want to use particular segments
in your search request (applicable only for Terms and Connectors search format).

If you know certain segments are available for your chosen source, you may include

the segment(s) as part of your search request and not click on this display.

Note: Segments vary from source to source. For example, a case law document will not
have the same segments as a newspaper article. See Segments information following this
section.

3. Click “Search” to the right of the Search Terms field to process your search request.
Do this only after you have satisfactorily completed the search form.

search form is completed
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Segments - Terms and Connectors Searching

Documents have a structure that is common to all documents of that type. In the lexis.com
service this structure is called segments. Segments are divisions or sections within documents.

- o — ﬁl They represent the natural parts of a document. For example, cases contain, among others,
iy NAME, DATE, COURT, OPINION, and DISSENT segments.
s —— i
%‘ Segment searching is especially useful when you are looking for:
I-I nklng - , ®  Opinions written by a particular judge,
seal‘ch TEI'mS . m  Cases involving a particular party,
for more accura m  Cases in which a particular attorney or firm appeared as counsel,

resu Its m  Cases decided on, before, or after a particular date.

Date Restrictions
Restrict by Date - optional

You may include a date restriction as part of your search request (date aft , date bef, or date is)
. or you can specify a date restriction at the optional field. To specify in the optional field:

m  Select “No Date Restriction” to specify no date.

m  Click on the down arrow to the right of the No Date Restriction field to specify a
predetermined date restriction. Highlight the predetermined date in the list to select.

Or
m  Select “From,” then type your From and To date restriction within each blank field.

For example, From 6/15/85 To 4/6/91 will retrieve all appropriate documents dated from
June 15, 1985 through April 6, 1991.

Date restrictions add specificity to your search request by providing an exact date, an

approximate date or a date range in which to search documents. Within your search request,
you can specify the date by year; month and year; or month, day, and year.

Examples:

date is 1996 specifies documents dated for the entire year of 1996
date aft 12/15/1995 specifies documents dated after December 15, 1995
date bef 8/20/96 specifies documents dated before August 20, 1996

date aft 11/1995 and date bef 2/1996 specifies documents dated between
December of 1995 and January 31, 1996
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Words

Words are the basic units of a search. A word is a single character or group of characters,
alphabetical or numeric, with a space on either side.

Examples:
McPherson one searchable word
§1988 one searchable word
§ 1988 two searchable words
Hyphenated words

A hyphen is treated as a space, so a hyphenated word is seen as two words.

Examples:

pretrial one word
pre-trial two words
pre trial two words

Plurals and Possessives

Use any form of a noun - singular, plural, or possessive. The lexis.com service automatically
picks up the other forms for you as long as the noun is a regular plural.

Examples:
writ finds writ, writs, writ’s, or writs’
city finds city, cities, city’s, or cities’
However, if you use a noun with an irregular plural ending, such as child or ox, you will not

automatically get the plurals and plural possessives. Use universal characters to get all forms
of the words.

Special Symbols

Many keyboards do not have a § symbol commonly used in citations to statutes. If your
keyboard does not have this symbol, you can substitute an @ in its place. For example, to
search for citations to Section 3035:

Enter: @305 OR @305
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H.U.D. = HUD
Thursday = Thurs
eighty = 80

certiorari = cert

Equivalents

The lexis.com service automatically searches for some words and abbreviations that are
equivalent to each other. If you use one in a search request, lexis.com will search

for all equivalents. For example, cal will automatically find Cal, Calif. and California.

Noise words

Certain common words cannot be searched in most of lexis.com. They are called noise words.
The list of noise words is too extensive to give here, but think of words that are used
repeatedly in most writing — the, and, of, his, my, when, is, are, and so on.

When in doubt, omit the questionable word and use the /n connector instead.

Universal characters

The asterisk (*) and the exclamation mark (!) are referred to as universal characters. Use them
to substitute for letters in words, although each has a different function.

The asterisk *
Use the * to replace a letter or letters in a word. You can use more than one * in a word and
you can use it anywhere in a word except as the first letter.

bernst**n finds the ei or the ie spelling of the name
wom*n finds both the singular and plural forms of the word
bank*** finds any word beginning with bank and which has no more than

three letters after the k; will pick up banker and banking, but will
not pick up bankrupt or bankruptcy

The exclamation point !
Use the ! to replace an infinite number of letters following a word root.
You can use only one in a word and it must be at the end of the word root.

litigat! finds variations on the word litigate
(litigator, litigated, litigation, litigating)
acqui! finds variations of the word acquire

(acquired, acquiring, acquisition)

child! finds variations of the word child
(child, children, childish)
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Connectors

Use connectors to establish logical relationships between words and concepts in a Boolean
search request. The lexis.com service does not look for the connectors themselves in
documents — just for the actual search words. Multiple connectors can be used in one
search request.

ORR links synonyms, alternative forms of expression, acronyms, antonyms, and so on:

Examples:
doctor OR physician - finds either doctor or physician

mouse OR rat OR rodent — finds either mouse or rat or rodent

environmental protection agency OR epa — finds either Environmental
Protection Agency or EPA

regulat! OR deregulat! - finds variations on either regulate or deregulate

/1 links search words and phrases to create concepts. The letter 7 stands for a number from
1to 255. /n does not specify a word order. No matter how large the value of n, /z will not /n
connect words which are in different segments of a document.

Examples:

john /3 doe — finds jobn within up to three words of doe. Use to link first and
last names, allowing for middle names and initials, as well as the last name
preceding the first name.

market /5 share — finds market within up to five words of share; links two words
that may appear side by side or separated by up to four intervening words. This
search finds market share or share of the market.

spray /25 injur! OR explod! - finds spray within up to 25 words of injur!
or explod!

/P looks for documents with search words in the same paragraph. Use the /p connector
when you want your search words to have a general relationship to each other. /p

Examples:
rule 11 /p sanction - finds rule within the same paragraph as sanction.

take over OR takeover /p poison pill - finds take over or takeover in the same
paragraph as poison pill.
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/s looks for documents with search words in the same sentence. Use the /s connector when
you want a close relationship between words without specifying an exact proximity.

Examples:

sanction /s frivolous — finds sanction within the same sentence as
frivolous.

circumstances /s mitigat! — finds circumstances within the same sentence
as mitigat!

AIND links words or phrases that must both appear anywhere in the same document, no
matter how close or far apart.

Examples:
bank AND deregulate - finds bank and deregulate anywhere in the same
document.

stock OR share /10 redeem! OR redemption AND takeover OR take over
OR merg! - finds either stock or share within up to 10 words

of redeem! or redemption, and takeover, take over or merg!

must appear somewhere in the document.

PRE/n requires both words appear in the document in the same segment, and the first
word must precede the second word by # words. Use when a different word order would
change the meaning.

Example:
cable PRE/2 television OR tv OR t.v. — finds cable television or cable tv
but not television cables

INot /n - The first search word is required to appear in the document. The second
word may also appear; however, it cannot be within # words of the first word. There must be
at least one example of the first word with the second word not within 7 words.

Example:
rico NOT /5 puerto finds rico, however, rico cannot appear closer than
five words to puerto.

And Not excludes any words that follow the connector from appearing in a document.

Example:

trust AND NOT charitable trust - finds the word trust anywhere in the
document, but the phrase charitable trust cannot appear anywhere in the
document.

CAUTION: Use the AND NOT connector carefully. It eliminates any words that follow it and,
consequently, changes the impact of other connectors.
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Connector Order

Pri

ority

Connectors operate in the following order of priority:

1
2
3
4.
5
6

. OR
. /n, PRE/n, NOT /n
. s

Ip

. AND
. AND NOT

In addition, if you use two or more of the same connector, they operate left to right.
If the “number” connectors have different numbers, the smallest number is operated on first.
/p and /s cannot be combined with a proximity connector, e.g., /n.

Example:
bankrupt! /25 discharg! AND student OR college OR education /5 loan

14

Because OR has the highest priority, it operates first and creates a unit of
student OR college OR education!.

/5, the smaller of the /n connectors, ties together the word loan and the previously formed
unit of student OR college OR education!.

/25 operates next and creates a unit of bankrupt! /25 discharg!.

AND, with the lowest priority, operates last and links the units formed.
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By citation

The LEXSEE® feature allows you to
display and print the full text of
documents when you have the
citation for:

B Federal and state case law

® Slip laws (Advance Legislative
Service) and public laws

® Administrative decisions

Law review articles

» Congressional Record, Cumulative
Bulletin, Federal Register and
Internal Revenue Bulletin items

B Private Letter Rulings

B Revenue rulings and revenue
procedures

B RIA Federal Tax Coordinator 2nd
and tax management portfolios

The LEXSTAT® feature retrieves the
full text of a code or statute section
when you have the citation.

By party name

Get a Document

Get a Document allows you to quickly retrieve a single document from lexis.com. To retrieve

your document:

1. Click “Get a Document.”

2. Click “By Citation,” “Party Name,” or “Docket Number” to select, depending on the
information you have.

3. Fill in the Citation, Party Name, or Docket Number field with the required information.
(Jurisdiction information applies to Name and Docket selections.)

4. Select the LEXSEE® feature or the LEXSTAT® feature for By Citation.

5. Click on a date range from the pull-down list of dates (optional).

6. Click “Search” or “Get” to process.

.
EKE ey Cllernd Goplon: Fesdbach Hon @ Halp

ECLPSE™

Searchlk | Search Adviser - O N0 0 Check a Citation b
Citatipn  Parfy Rams | Uocket Num

Hislorp

Gt by Citatlen Help

The cliatlon | entered was:
¥ & case, lew review, IRS materials, Fedaral Register - LEXSEE® Formats
" a statute or CFR =ection - LEXSTATE Formals

CThangs Herl  Opdloma  FTesdheck  Sgn OFT  Haelp

lexis
Searchlk | Seanch Advisor » IRCL RN e aT il 3 Check a Citation b
Citaten H.—t’ Marms Dot Rusrmiber

et by Party Name

Jurisdiction: Cowmrage Dates
# Combined Cours:

LIS Supresme Cour
S Cours of Appeals

C U5 Digbrict Cowts:
™ Spacial Courts
" Stabe Courts:

| Al Federal & Siate Cours =

INI Cituits 'I

{20 Diswict Courts =
| US Couwrt of Fadaral Claims =]
|.-ﬁ.ll Siste Courts d

Cptignat Resinct by Date
| Mo Date Resvictions =] © Froe | Ta |
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Search k| Search Advisor) el @ W el-tallt Ll (heck a Citation b ECLPiE™
Farly hams  Digec kit Mumbaer

(i tios

Gel by Dackel Number

Jusisdiction: Coeerage Dules

# Combined Courts: | &l Fademl & State Courts =l
© WS Suprems Cour
 US Courts of Appeals: Al Circuits. =
= S Digtriel Cours: | & Disirict Couris )
" Special Cours: |US Coun ol Fadersl Claims =|
= State Courts: | Al Sinte Courts =]
Optiomal Resteic by Dale
o Ir-.ln Drate Fiastmctions ﬂ r Fm,ml '|'.;||

'E:.:E I (Banga Cllanl  ODplloma Fesdbaxh  Sgn 4T

help

Hiriory

" By docket number

View/Display Formats

The CITE format displays the citations or bibliographic references of the documents
the search has retrieved. To view a document that appears in a list in the CITE format,
double-click on the underlined text/title to the right of the number for that document.

The KWIC™ format (Key Words in Context) displays a window of text — 25 words
on either side of your search terms. Use the KWIC format to see the context and

quickly determine if a document is on target for your research needs.

The FULL format displays the full text of the document.
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Case Summaries

Case Summaries are editorially written synopses of cases. They contain targeted and concise
analysis to help you quickly determine the issues addressed by the case. Each Case Summary
contains three sections:

A. The Procedural Posture describes the case’s procedural history—in other words, how
the case arrived before the court at hand.

B. The Overview provides a brief review of the court’s holding on the legal issues raised.

C. The Outcome describes the procedural disposition of the case.

|.E|:r5 dmags LIkl Oplless  fesdbeik  Hge 0T Hep
Sawich ¥ | Ssacch Adwisor - | Getl a Documant b Check & Clatos F BUFIE™  Hlany
Wi O e | FIG Rl G 3 of § LT 1 e Clndy | Diirami@aad | 1o )R it

PR LS - MErissy Me il | St st ECLIFSE | Mins Like g | Mick LEs SHeciag (8] | SHEFERUHIER
ﬂmasmmmm.ntmmm.mms.mmmuﬂ

20007 U5 App, LEMIE I247F
CINDY KEEFE v. PRUDENTIAL PROPERTY AMD CASUALTY INSURARNCE COMPANY, Appolant

HO, B5-1292
UMITED SETATES COURT OF APBEALS FOR THE THIRD CIRCUIT
2000 U.5. App. LEXIS 1247
September 27, 1959, Argued
Fabruary I, 2000, Fiked

PRIOR HISTORY: On Appsssl From the United States Dstnct Court For the Eastermn District of Perrsyivania. (00T, Civ. Mo, 57-cw-03312)
Distrct Judge: Honorable Robest 5. Garsthrop, 111

Procedural Posture)

CASE SUMMARY

DISPORITION: Reyerssd snd remancisd,

PROCEDLUREAL POSTLRE: endant insurance company appaaksd tha jadgmant aff the United States Distict Court For tha Dastern
Diztrict of Permsylvaria which deried defendant's mobon for summery judgment in plaintiffs bad fsith msurancs claim,

OVERNIEW: s
caus=ed by the accid
and it was not immed

|l" gulMarad ml'ﬂ ll'l]l.-l'“ in & mator welicle accident wath am uningunad motorigt, Two of her injuries wam clearly
1y b Ehird iniury waes more difficul® to evaluate becsuss plaintiff had & preessting problem sith her wnst,

m of the post-accident condition of her wnst was attnbutable to the acodernt.

Defardant, infunanca uningured molorst clam. AlRough plamtiff acknowledgad that gha Taikd 1o provida
sl records negand = proenating problems with her weist wunbl less than & month befors deferdants sgreed to satkls, she
assorted bad fath by un-fnrdmt failing to settie her claims for other inguries while it was awaiting more informaton regarding her
it Fjury. Court ruled that dafemdant was not acting in bed faith in dealing with plaintiff, this the case was revensed and
remarsed.

OLITC OME b rewersad and ressandad; no bad Fath where plaintill acirawlacged she falad to provide madical records
reganing prascEting Wi 4 thar a manth bafore defendants sgreed to attls bacause defendants were
awasting recards on wrist. Outcome

—
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Core Terms

Core Terms are representative and important words and phrases extracted directly from the
test of a case. They can help you gain a quick overview of the major legal and factual issues of
the case—at a glance, in a single location without reading the whole case.

Up to 30 Core Terms display for each case listed in descending order of significance (from most
to least important). In CITE and DWIC display formats, an abbreviated set comprised of the
first 10 to 15 Core Terms will display. In the FULL display format, the complete set of up to 30
Core Terms will display at the top of the case.

it is also possible to use Core Terms in a search to find cases that contain the most relevant
facts and points of law. Searchable Core Terms let you use a segment search to find documents
based on the most relevant words in the case. For example, let’s say you’re researching the issue
of double jeopardy. Sinply enter the following search:

ENTER: core-terms (double jeopardy)
|'Ell5 Charge Sllevl  Spilsrs  Toadbaak,  Lge S0V Heip
|| Seaschh | Search Aavisor | | Geta Docemeath Chect a Caation b LCLPST=  Shricey]

Virae i | ENSIE | Fall T ) of B T Lo Qv | Deremnicd | Eaicl Em

™™ Wyrrre Begyls | Saes &x ECLIPSE | Mans Liks This | Marm Liks Geiscied Tes | SHEPARDITES

D HEEFE w. PRIUDENTIAL PROP. & CRS. INS. CO. F000 LS. App. LEXIS 1247

PRIOR HIBTORY: On Appaal From the Unimed States Mistnct Court For the Eastem Distnct of Penneylvara. (DUC. Civ. No. 97-cw-0E312).
DmEeract hadge: Mordesble Robert §. Gawihrop, 111

CISFOEITION: Reversed and remandsd.
CASE BUFMMARTY

PROCEDURAL POSTURE: Defendant insurance company appesled the judgment of the United States Distnct Court for the Eastern
District of Pernsylvania which denied defendant's motion for summary padgment in plartiff's bad faith insurance claim.

DVERYIEW: Plantiff suffarsd thres injunes in a motor yehicle scoident with an unirsured motonst, Tweo of ber mjunes wers cearty
caused by the accident. The third injury was more défficult to evaluate becavse plaintiff had a proesisting problem with hor wnst,
and i wag not mmadately clesr how much of the pogt-accident condition of ke wris? wag attrigutabla to tha accdent.
Deferdant, insursncs company dettled her unrdured mobonst claim, slthough plaintiff scknowladged that she Fsled to prowide
mrazsdical recards regarding the preessting problems with her wrist until kess than a month before defendants agresd to settie, she
agsarted bad fath by defandant faling to settla har claimss for ather injunes shile it =as awating mone information regarding har
wrisl hju.-d-.r. Conart pulied thal deferdant wad not scting in bad fath in dealing with plairtiff, thus the case was reversed and
remarcied.

CHITCOME: hadgseal reversal and remarddad; mna Bad Taith wherg plartifT seknowkadgad sha faled Lo pravids madicsl recerds
regarding pregssting problems weth her srist until k=ss than a month before defendants sgresd to settle because defendants sere
awarting recands on wTist.

£, ingured, undisputed, duty, corsent judgrent, insurer, summary judgmand, partial, partial paymant, settemant, fair
dealing, shoiddaer, kn alllamant agrsamenl, fnd udgmant, nght 1o sppesl, seith, preaditing condition, pan &nd fulTerng, eatonalie
beaesiz, refusal to pay, cover. falure to pay, uninsuresd moforist clem, compersatory damages, urinsursd motorist, uncorditionally,
driver, fusion, wamed

Core Terms

|
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4( Core [:oncepts)

Core Concepts

Core Concepts are the legal points of a case editorially selected by a LEXIS Publishing team of
legal editors. Core Concepts are drawn directly from the language of the case itself so there’s no
potential for misinterpretation of the court’s analysis.

hﬁiﬁ | Charmp Cn=i  Dpiiorn  Temiasrh  Hgn G0 baip

Searchb Search Advisor | Gt s Document k| Ohedc o Citation b EOUPSE™  Hamary

Wiewr Cilg | G | Fall AT Y of § T Tapsd Ol || Degmaniinged |l s | Emaill
FOflI5™= __1l||:.-2\'--l.l-lf_1.:\.l-;'l-}".l--‘:.-q.l-p'\.'| -II-.I':'I-""F:':":'I.d-':'dl--E:‘.F-'"-t

-n- HEEFE w. PRUGENTIAL. PROP. & CAS. NS, CO, 3006 LS. App. LENES 1347

CORE CONGEPTS © » e Loncent2 @ Hide Concepts
L Civil Procedure : &ppes

£Tha court has ackrowledged the general nile that a party cannot appeal a consent judgment, as wal as two limited exceptions to that
Fda

el Gl ProCadurs ;| Appesld

®appeals from judgments entered by corsent are disfavored because, 55 the purpose of a consent judgment is to settie the case without
further litigation, an appeal would underming the agreamant reached by the parties. Moreover, a party should not be left guessing about
tha finably ared hernce @Micacy of the saltlamant, When it i claar froms the agreemant between tha parties that tha losng party ntends 1o
appesl, howewer, it = unibely that an sppeal wil undemine the settiement agreement or catch 8 party unasses, Indeed, it soms
situations, the ocphion to craft a settlesent agresmaent that prowides for the possibility of an appeal on some contested Issue may facibtate
seltiemant of athar igsues. Pecogniting these principles, some of cur fighar cifcuits have hald that a parly 10 3 consant decres or olFer
judgment entered by corsent may appesl from that decres or judgment if it expbcitly reserves the nght to do =a,

L Civi Procedure ; Appeals

Ewihen tha losng party in & consant judgment makes its intent (o appeal clear in ks agresment with the opposng party, an appeal from 3
consant judgmant doed nol undermrms (ke datilamant. Where the Lersd of & Slipidation sy shaw Ehat G 6F tha partisd hei an
uneguivocsl mbention to sppeal, the cowrt has disorebon to accept the appeal insofar as it relates to a prior contested order
notwithstanding tha parties” later corsent 1o the entry of the final judgment itself, Where it s clear from the record that the parties
stipilated Be 4 consent judgmant wilh T sxprecs understanding that the party againgl whem judgmant was amtered would sppeal &
contested issue decided by the disinct court, there is o reason to hold the mght to sppeal waved

LA Civi Progedure | Arisdiction ;| Subject Matter Jurisgiction
£k s tha court’s duty to assure curselvas of the axdstence of subject matter junsdicton evan if tha parties Tall to raiss tha guesbon.,

B civi Procedurs ; sppesls  aopeliate Jrisdiction ; Fined Judgment Fuls

r‘: Sl Poccpding  Appeas o Aooalats Srtsdclion Intsrinc oy Ordars

=although an arder dénying & motion Ter summary pudgment i9 &n interasutory ondér that cannat ba inmechately appeaied, after fins
judgment the kasing party may seek review of an issue decided in an order derying summary judgment to the extent that that ruing was
dispositive of soma soie relevant on appeal. Since only a final judgmaent or onder 5 appaalabla, the appeal from a final judgeent draws in
gquaston &l prioe norehing ondess and ndings,

Case Summaries, Core Terms and Core Concepts appear on substantive documents
automatically. You don’t need special commands to find or display them. For added
convenience, the Case Summary Overviews and Core Terms display in the Cite list.

If you like, you can “turn off” Case Summaries by changing your personalized settings on the
drop-down OPTIONS menu. Core Concepts can be hidden by clicking the Hide Concepts/
Show Concepts link at the beginning of the Core Concepts section of the full version of

the case.
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Cite List Overviews

Cite List Overviews give you an abbreviated version of the Case Summary Overview when you
view your results in the Cite format. They appear in the Cite list beneath the citation for case
law documents. Additionally, as many as 10 of the core terms for the case also display in the
cite list immediately below the Cite List Overview. If the Cite List Overview or the Core Terms
do not display in the cite list, click “Options” at the top right of the screen. Then select “Show
Cite List Overviews” and/or “Show Core Terms.

Cite List Overviews provide you with a brief summary of the legal issues of a case to help you
quickly determine which documents in your results are most relevant to your research.

1. SYNDICATE SALES v. HAMPSHIRE PAPER CORP., MNo. 98=4217, UNITED STATES COURT OF
APPEALS FOR THE SEVENTH CIRCUIT, 192 F.2d 6323; 1999 U.S. App. LEXIS 21884; 52
V.S.P.Q.2D (BMAY 1035, Aprl 23, 1999, Argued, September 13, 1999, Decided

OVERVIEW: Trade dress famous based solely on niche-market status may be sufficient to
establish fame for purposes of Federal Trademark Dilution Act; dilution claim may serve as
required illegal act for state law interference with business relations claim,

CORE TERMS: basket, trade dress, retailer, famous, packaging, box, consumer, fame, labeling,
ddutian, .,

... Hampshire Paper"), alleging trade dress infringement under the Lanham Act, trade dress
diution under the Fadaral .,

e I DISCUSSION A, Trade DressSechon 430a) of the .,

e d)y Al which prolibits infringement of trademarks, also protects trade dress. "'Trade
drass' refers to the total image of .,

... may astablish a trade dress claim wnder § .,

... pravail on a clam of trade dress infringement, a plaintiff must show that 1) its trade
dress is either inherently distinctive or has ..,

.« 2) that the similarity of the dafandant's trade dress causes a likelihood of ..

... @ product configuration trade dress infringement, . . . consumers do not hawve to rely on
... similar configurations. Thus, in trade dress infringement suits where the dress inheras ...
... federal claim for trade dress infringement. 1t notes that Indiana law, which ...
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Click “FOCUS”

in the upper left
corner of a retrieved
document to invoke
the FOCUS feature

The FOCUS™ Feature

The FOCUS feature lets you highlight words within the documents in your search results even

if those words were not part of your original search request.

® Highlight as many words as you want without losing or changing your original search
request.

m  Use the FOCUS feature with a document retrieved through the LEXSEE or LEXSTAT
feature.

®  There are no additional search charges for using the FOCUS feature.

Type terms here

Optional date restriction here

Click here to process the
FOCUS feature search request

Highlight and click on

FOCUS™ R
Source: Copyrighl Cases, Federal
Search fair use and popl WS s0ng OF MUSIc
Teims:
FoCus lyrics =]
Terms:

o =l

Ugs conneciors b Show relion of 18 (Gal of leling, jane wildos) Hor
Dates: = ih:u Date Restrictions j = From I Ta |
_Gance |
o

Search History

All of your searches for each research session are automatically logged and saved (until 2 a.m.
Eastern time of the following day) so that you can review any searches you might like to revisit.
To view this list, click on the History tab at the top of the screen.

search to revisit.

Search History' Help
View Hesults ¥ Docs Source/Service Time|EDT)
resirard and daje = 1999 1 Fair Usa Dedange - Copyright D523 10:11:29

Cases, Federal
@ ilDus 36 1 Aarti-Ciled D1 5489 10:35:48
410 ys 413 1 SHEPARD'ZE D9AEES 10:34.47
FOCIES™ 2 Soirce Mol Axailable 051553 10:45100
image or depici!
FOCIEE™ 25 Source Mol Awailable D81 553 10:46:20
altnme
o Like This (Cone Termes): S0 Regional News, All DEVTE 104442
FREmEkE O el
harder . im _ eoisker .
phrgze | “Trademark ofice
comedian . ghame , “new
york™ . pending . pace
patent . applisd
pop! wiS muSic o song 24 Fair Use Defense - Copyrighi DSA5S3 10:12:19
Cages, Fadanl
rights of publicils L7 7] Regional Neows, All DE1629 104141
resran] and dale = 1888 15 Copyrghl Cages, Federal  D9A5E (BIRS05
" Eearchas mre kept untl 00 & @, (Esstem Time)
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You can find more documents that resemble the document you are currently viewing by using
Core Terms, Core Cites or Selected Text. To access the more Like This feature, click “More
Like This” at the top of the document you are viewing.

Core Terms — retrieve documents with similar language patterns
To search for documents with similar language patterns, use the Core Terms search option in
the MORE LIKE THIS options screen. A Core Terms search identifies words that represent
the key facts and concepts in an on-point document and searches for other documents in which
those words are also important.

The core terms are listed in order of relevance from top to bottom and left to right. That is, the
most relevant term is the top term in the first column, the next most relevant term is the second
term in the first column, and so on. Uncheck any core terms that you don’t want used in your
More Like This search. Enter any additional terms and phrases (enclosed in quotation marks)
you want used in a Core Terms search (limit 60 characters).

Search Tip: Viewing Core Terms in the CITE format is especially useful for pinpointing the
terms that you want in documents.

More Like This
L st 200: |L.’S Courls of Appeals Cases - All Circubs
S SHECES
Search
u:i:r!_ ™ Core Cites (retrieve documeards with similas citation patiems)
™ Core Terms (refrieve documents with similar language pattams)

= wrist F "consent judgment” M settlament

[+ duty F insumr ) “partial pa:,lrnn:nr'

¥ “bad faith™ B panial F knee

F inzured  F *summary judgment”® F "28 USG5 1332°

F undispuled F “good faith®

Add Additional Terms and phrasas for Core Tesmns seanch

Mandatory |
Torms: Spescifi Yo (b st b honrad i iefrimved ocusents
Date: & |Mo Dete Restictions ®] © From | Tol
™ iniha hdure, nan search sutomalically s ship this pags Search | Cancal |

Core Cites — retrieve documents with similar citation patterns
To search for documents with similar citation patterns, use the Core Cites search option in the
More Like This option screen. A Core Cites search offers an accurate, cost-effective way to find
related cases on-point to your issue. Working with a citation rather than words, it identifies the
citation patterns in an on-point document, then constructs a search that will find other cases
with similar citation patterns. There must be enough citations in your on-point document for
the Core Cites option to be available.
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Click here to link to news
material on this topic

Selected Text — retrieve documents that resemble a portion of
selected text

When you want more documents like the one you have already found, use the Selected Text
option and build a search that looks for documents with similar citation patterns or similar
language patterns.

To use, highlight a portion of relevant text and click “More Like Selected Text” displayed on
the screen of a retrieved document.

More Like Selecied Text Helg
Last 20: | Copyright Cases. Fedaral =
mal .t I

Tairms: a work, under m provision of the Copyright =

Aot of 1976 (17 USCE 107)--which prowides in

a preamble that the fair use of a :I
Mandatory |
Terma:

Epeciy & tem thal must b found inrefrieved documents
Date: & |Mo Date Restrictions =] & From | Tal
I in et run sesech sobomaticoly and siip thia pege Search E Cancel |

The lexis.com service will analyze your selected passage, looking for key terms and important
legal citations. When this analysis is done, lexis.com will then launch a search in your chosen
source, retrieving other documents that contain similar patterns of words and cites.

For best results, keep your selected passage relatively brief (e.g., not more than a paragraph).
Also, if possible, try to focus on a single proposition or issue and be sure to highlight any case
law citations that appear in connection with the issue.

Note: Selected Text requires 4.0 or higher Netscape® for Windows® (available from Netscape)
or Microsoft® Internet Explorer 4.0 or higher (available from Microsoft).

Linking Legislative and News Data

Linking Legislative and News Data provides links for legislative materials — public laws, bill
tracking reports — to news sources which specifically reference these materials. The reverse is
also true in that Linking Legislative and News Data links from news sources to public laws and
bill tracking reports that are specifically referenced within news sources.

Linking Legislative and News Data will also provide additional hypertext links from within
documents that contain the Code of Federal Regulations, the Federal Register, public laws, and
the full text of bill citations.

i | L AN F - - i 1 1
e 1 ]

ek Il Tracmirg £ 31

L=t Lo il S e DA )G R LS L B
Towry s M1

Al ey B
Cogwighe 1 Lergeuisons Inferenioa Sandcs, Inz
Bl Trobrsy Popnsi
L Conegr
101 R

=i
LRt ]

1587 Wl Temcking 4. 53; 10 B0 Trecking 6. 38

DA TE- INTHED: Jarsasry 13, 1064
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The ECLIPSE™ Feature

The ECLIPSE feature is an electronic clipping service that allows you to follow the
development of topics of interest to you. You can have lexis.com automatically save and re-run
searches for updates at daily, business daily, weekly, or monthly intervals. ECLIPSE results can
be viewed online or e-mailed to you.

Each time your search is processed, an ECLIPSE search only gives you the new, updated
information and doesn’t retrieve the documents you’ve already seen.

Sawve ECLIPSE™ B

Mame: |

Souwrce; Congrassional Bills and Bill Tracking - Currént Congress - LEGIS;BILLS
Terms: 533

Fraquency

™ Craily ™ Waekly |M='"dﬂ!|' "'I

" Business Days (M-F) @ Monthly Day of Manth |1_
Delibveiy
# Qe only

 “Email | Ermed Options... |

Exr johnickoe £ OUrCOmpBanTy Com
Motification
™ *Emai |
Ex: hnclosi@yourcompanmy Com

; Email Didribufian i subjest 88 Teomg and Condibions Seee I Caneal I

Chags Cllrtl | Oplien. Fasdlml | Bgn OIT | Saim

REEE ssvory
ECLIPSE™ - Scheduled LEXIS Searches Hlg

lexis.cont

_ Searchl Search Advisor= Copt o Diecurseni b Check a Cirisen

Name Retrieve Last Last
Viewed Updated

Delivery Actions

Kannedy

Assasinatio 03424 03/26
Hennedy :
Azgasination . _' 0324 03/26
[
Hannedy - "
Assasination ate  03M 03726
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Click “Save As
ECLIPSE” at the top

of the document you
are viewing to set up a
new ECLIPSE search.

Click on underlined
options to make
changes to your
ECLIPSE search
or to retrieve an
ECLIPSE search.
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Validate

The Shepardis® The Shepard’s Citations Service provides comprehensive citations history and treatment
coverage necessary to verify the status of cases. Shepard’s, which now integrates Shepard’s, the

citations serVice Auto-Cite® service, and the LEXCITE® feature, can also be used for case-finding, identifying

cases and articles that have cited your case.

Coverage

Federal case law

Case law for all 50 states, the District of Columbia, and Puerto Rico
Federal statutory materials

Statutory materials for all 50 states and the District of Columbia
The Code of Federal Regulations

Federal Rules

U.S. Patents

Law reviews and periodicals

Currentness

Shepard’s editorial analysis is typically available within 24-48 hours of receipt of the case.

How to use:

1. Click “Check a Citation” at the top of the screen; Click “Shepard’s” to select.

2. Type the citation in the open field.

3. Select Shepard’s for Validation (KWIC™) or Shepard’s for Research (FULL ) to select
a format.

4. Click “Check” to the right of the Citation field.

Click Check a Citation lexis
Search | Search Advisor | Get a Document )k Rl ERELELT T

SHEPARD'S ® Awto-Cite® LEXCITE®

Click Shepard’s

What do you get when you take SHEPARD'S unsurpassed
coverage, accuracy and reliability and add it to the power of
LEXISE-MEAISEY - The new SHEPARD'S Citation Semice - Confidence.
Every Time.,

Enter the Citation to be Checked

Type citation I O Citation Fomats
Select The Report will include:
Shepard’s KWIC ® ¢ SHEPARDSE for Validation - subsequent history and citing references

or FULL \ with analysis (KWIC™)
—@ & SHEPARDS® for Research - pror and subsequent history and all

citing referances (FLILL)
Click “Check” ') Check
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Shepard’s for Validation (KWIC)

Shepard’s for Validation is the editorial portion of the Shepard’s Citations Service that assists
with answering the question, “Is my case still good law?”

KWIC view provides:

m  All Subsequent Appellate History

m Citing references to which the Shepard’s editorial staff has assigned analysis, plus recent,
additional case law that has not yet been analyzed
All restrictions

The new FOCUS search in Shepard’s

Note: The default display format for Shepard’s is KWIC™.
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Shepard’s for Research (Full)
Shepard’s for Research is the universe in which your case has been cited. Think of this research
format as a finding tool.

FULL view provides:

m  All Prior History

m  All Subsequent Appellate History

m  Every citing reference — case law, law reviews, periodicals, annotated statutes, and
ALR® annotations

m Al restrictions
m The FOCUS search in Shepard’s

i S T
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The FOCUS search in Shepard’s

The FOCUS search in Shepard’s allows you to conduct a Terms and Connectors search within
the text of the listed citing references. You can customize results to facts or points of law you
need without predetermined category restrictions.

With the FOCUS search in Shepard’s, you can:

B type up to 480 characters for one FOCUS search in Shepard’s;

m link out to case law text and view the FOCUS search in Shepard’s as highlighted text; and
m use the FOCUS search in Shepard’s at no cost™.

* Once you Shepardize® a citation, the only additional charge is when you link to the text
of an opinion. This charge does not apply to law school students.
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How to use the FOCUS search in Shepard’s:

1. Click “FOCUS Search.”

2. Type your terms in the FOCUS Terms field.

3. Click “FOCUS” to process.

Click “Exit FOCUS” to return to the screen you were viewing prior to invoking the FOCUS
feature.

FOCUS™ Search in SHEPARD'S® - KWIC Heip
Cltatlon: 800 24 111
R estvi clions: Unrestncied
FOCUS Terms: J
- |

Enter terms fo search in full text of citing cases

FOCUS Hints:  The FOCUS feaiure will return & ket of citations to casas that corfain your
D,
Yiou may enter up 10 480 characters far your FOCUS seanch

The FOCLS search will only identify citing refarences that have
comesponding documenis available in the LEXIS® sapdce. Tha FOCUS
feadure is not svailable if your curmant results contain more than 2000
documents

FOCUS | Cancal |

Custom Restrictions for Analysis, Jurisdiction, Headnotes,
and Date

Unique to the Shepard’s Citations Service on the lexis.com service, the Custom Restrictions
Form displays only those analyses and jurisdictions available for the citation being
Shepardized™, and only Shepard’s provides headnote analysis from multiple publishers.

Each Custom Restrictions Form is a menu specific to the citation you have Shepardized. From
this menu you select the restrictions pertinent to your research. In addition to selecting analysis,
jurisdiction, and headnotes, you may also restrict the date by the year of the citing reference.

Selecting Options from the Custom Restrictions Form

How to restrict Analyses, Jurisdictions, and Headnotes:
Click inside the box for each restriction you want to select from the available options.

Dates:
For No Date

Select “No additional date restrictions” to specify no date restriction.
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For Specific Year Restriction

1. Click on the down arrow to the right of the Date field and highlight one of the following:
Show references for the year
Show references dated prior to the year
Show references dated after the year

2. Type the four-digit year in the field to the right of the selection you highlighted above.

For Year Date Range
1. Select “From.”

2. Type a beginning four-digit year date in the From: field.
3. Type an ending four-digit year date in the To: field.

When you have indicated all restrictions on the Custom Restriction Form,

4. Click “Show Restrictions” at the top of the form to process your request. Results of your
restriction(s) will display.

To clear selected restrictions and select other restrictions

Click “Undo” (at the top of the form to the right of the Show Restrictions button).

Citation: 8 g0 24 111
Type:  Analysis, Junsdeclions, Headnotes, Dale Show Restrictions | Unedo |

Analyses available in KWIC

He gative:

I Distinguished I Oweruled

Poskiive:

I Faollowed

Crtheer:

I Concurnng Dpinean [ Dissenting Qp Ir Explasned

Jurkisdictions available in KWIC:

Fedaral;

- 4tk Circuil I~ Bik Circui r Tk Cirewi
State:

r Colorado I lows I Wizconszin

Headnotes available in KWIC:

Fad: [ Al
r1 rés re r#orf ri2 rL rd

Dates: = | Mo additional dabe resticiions = (d-digit yaar)
© From | To: | (4-digit yamrs)
Show Fiestricions I Undo I
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Shepard’s Signal

The Shepard’s Signal is an at-a-glance indicator of the precedential status of a case.

. Warning — Negative treatment is indicated; e.g., reversed or overruled

Caution — Possible negative treatment is indicated; e.g., criticized or limited

True positive — Positive treatment is indicated; e.g., followed or affirmed

=
0 Citing References with Analysis Available

o Citation Information Available

The Auto-Cite® Service and the LEXCITE® Feature

The Auto-Cite service and the LEXCITE feature are integrated into the new Shepard’s

Citations Service. However, you can exclusively search either of these citator tools by clickin,
5 Y y y g
“Check a Citation,” then clicking “Auto-Cite” or “LEXCITE.”

The Auto-Cite Service

Auto-Cite is a cite verification and validation tool.

Coverage
The Auto-Cite service covers more than 475 reporters, including official and unofficial state
and federal reporters and services.

Currentness
Auto-Cite is updated daily with cases being made available on the service within 24 hours
after receipt.

How to use

1. Click “Check a Citation” and then click “Auto-Cite.”
2. Type your citation in the open field.

3. Click “Check.”

The LEXCITE Feature

The LEXCITE feature searches primary and secondary legal materials to find embedded
references in sources.

Coverage

The LEXCITE feature will search for citations in:
m Case law - federal and state

m  Code sections

m  Agency opinions - federal and state

®  Law reviews, journals, and other periodicals
m ALR annotations

How to use

1. Click “Check a Citation,” then click “LEXCITE.”
2. Type your citation in the open field.

3. Click “Search.”
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Delivering Your Documents

Print Delivery

You have three options for printing your search results:

Printing Using a Dedicated LEXIS®-NEXIS® Printer

Click “Print” on any search results page to print on the dedicated printer. You can specify any
of several print options, including dual-column printing; use of bold, italics and underlining;
page breaks; and more.

Printing and Saving Using Your Internet Browser
If you do not have a dedicated LEXIS-NEXIS printer, use your browser’s print and save
function (normally under the File menu) to print and save documents you need for later use.

Printing and Saving Using “Text Only”

If, while browsing documents, you’d like to view, print, or save (download) only a document’s
text, and not the navigation bars, graphics, or options on the screen, click “Text Only” at the
top right corner of the screen.

Download Delivery

You can download documents in your search results and save them in .txt. or .rtf format for
viewing in a word processor. Click “Download” onany search results page to specify the
documents you want to deliver and the format in which you want to download them. You can
also specify any of several download options, including dual-column formatting; use of bold,
italics, and underlining; page breaks; and more.

Download Documenis B
Teplez: Fair Uss Dedansa
Teims: réslrainl

Document Fangs: Dewenload Chplioms:
™ Al Documents (1 - 53} I Search Terms in Bold or liakc Type

™ Spleched Docurnents ™ Search Terms Undedined

F L
| ag 1369 Embaddad Legal Ches in Laks Type

I Displayed Pagination in Beld Type

oo F Each Dioc on Mes Page

Documient Fermat: I Page Break at Pages
F Cowes Page

" Citn I Show Hits ¥ End Page

™ Show Cite List Overdess
= EWIC™ [ Show Cass Sumemary

= Full ™ Show Case Sumenary

™ Show Com Concepls

™ Cwal Colurrn Print (if svalsibls)
™ Show Com Tarms (i availabis)

* Flla Typs:
['wWord Frocessor (RTF) =]

& Duyyebian] il deilisn i st 40 Tardo i CondSong Dhwrilosd | Cancal |
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Email Delivery

To email documents in your search results to yourself or to others, click “Email” on any search
results page to specify the documents you want to delivery, the format, and the email address
or addresses (separate addresses with commas or spaces). You can also add a brief note that
will appear at the top of the email, and specify whether you want a cover page and end page.

Fax Delivery

To fax documents in your search results to yourself or to others, click “Fax” on any search
results page to specify the documents you want to delivery, the format, and the Fax
information. You can also specify any of several print options, including dual-column
printing; use of bold, italics, and underlining; page breaks; and more.

LEXIS, NEXIS, Shepard’s, Shepardize, Martindale-Hubbell, LEXCITE, LEXSEE and LEXSTAT are registered trademarks, MICHIE,
LEXIS Publishing, KWIC, FOCUS, FREESTYLE, ECLIPSE and Shepardized are trademarks, and lexis.com is a service mark of Reed
Elsevier Properties Inc., used under license. Auto-Cite is a registered trademark of Reed Elsevier Inc. Matthew Bender is a registered
trademark of Matthew Bender Properties Inc. Microsoft and Windows are registered trademarks of Microsoft Corporation. ALR is a
registered trademark of West Licensing Corporation. This publication includes images from Corel Professional Photos protected by the
copyright laws of the U.S., Canada and elsewhere, used under license. Other products or services may be trademarks or registered

trademarks of their respective companies. ©2000 LEXIS-NEXIS Group. All rights reserved. LT0008-12 0300
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Customer Service (in the U.S.)

LEXIS-NEXIS Customers

1-800-543-6862

Legal Education Customers 1-800-455-3947

TDD

1-800-732-5306

(A Telephonic Device for the Deaf (TDD) is installed in the LEXIS-NEXIS
Customer Service Department for persons who are hearing impaired.)

Outside the U.S. - Toll Free

Australia 1-800-128-367

Canada 1-800-553-3685

Caribbean 1-800-543-6862

Germany 0130-81-5374

Hong Kong 800-96-8733

Jamaica 0-800-543-6862

Japan 0031-11-3259

Malaysia 800-2291 (LEXIS-NEXIS)
1-800-80-2291 (Butterworths)

Mexico 95-800-543-6862

New Zealand 0-800-440-814

Saipan 1-800-543-6862

Singapore 800-1100-415

Switzerland 0800-89-7074

Taiwan 0080-10-3330

Trinidad/Tobago 001-800-543-6862

United Kingdom 0800-895-107

All other locations

must call direct at 1-937-859-5398

Account Executive

Telephone Number

LEXIS

LEXIS-NEXIS s MARTINDALE-HUBBELL"
MATTHEW BENDER'- MICHIE * SHEPARD’S’

9443 Springboro Pike ® P.O. Box 933 e Dayton, OH 45401

©2000 LEXIS-NEXIS Group. All rights reserved. LT0008-12 0300
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Captured at: 2024/08/15 11:20 AM URL: https://www_relx.com/~/media/Files/R/RELX-Group/documents/reports/annual-reports/2001-annual-report.pdf

=  2001-annual-reportpdf 1 /96 — 100% + [

Reed Elsevier

(£) (%) (¢) (¢)

Indispensable global information
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London: £35.60 Amsterdam: €41.66 New York: $45.76

Captured at: 2024/08/15 11:18 AM URL: https://iwww.relx.com/investors/annual-reports/archive

Market capitalisation: £66.4bn | €77.7bn | $85.4bn

s :I. R E LX Our Business Corporate Responsibility Careers

PRESS RELEASES PRESS KIT BROCHURES PODCASTS

RECENT MEDIA COVERAGE VIDEO GALLERY MEDIA CONTACTS
Reed Elsevier Annual Reports and Financial Statements 2004 4
Form 20-F 2004 &
Reed Elsevier Annual Reports and Financial Statements 2003 3
Form 20-F 2003 S
Reed Elsevier Annual Reports and Financial Statements 2002 &
Form 20-F 2002 S
4
Form 20-F 2001 S
Reed Elsevier Annual Reports and Financial Statements 2000 &
Form 20-F 2000 S
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