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Rising to the Top: Evaluating the
Use of the HTML META Tag to
Improve Retrieval of World Wide
Web Documents through
Internet Search Engines

Thomas P. Turner and Lise Brackbill

We evaluate the effectiveness of using the HTML META tag to improve re-
triecal of World Wide Web documents through Internet search engines.
Twenty documents were created in five subject areas: agricultural trade,
farm business statistics, poultry statistics, vegetable statistics, and cotton sta-
tistics. Four pages were created in each subject area: one with no META tags,
one with a META tag using the keywords attribute, one with a META tag us-
ing the de.f.s-c-riptinn' attribute, and one with META tags using both the
keywords and description attributes. Searches were performed in AltaVista
and Infoseek to find terms common to all pages as well as for each keyword
term eantained in the META tag, Analysis of the searches suggests that the
use of the keywords attribute in a META tag substantially improves accessi-
bility while use of the description attribute alone does not. These results sug-
gest that HTML document authors should consider using keywords attribute
META tags. We also suggest that more search engines index the META tag to

improve resource discotery.

The problem of finding materials on the
World Wide Web has been discussed in
library and information science journals,
computer literature, and the popular me-
dia. Internet search engines have been
developed to aid in finding materials; how-
ever, their performances vary considerably.
Numerous researchers have evaluated
these tools and have detailed their strengths
and weaknesses. Melee’s Indexing Cover-
age Analysis (MICA) report, issued weekly,

details the number of pages indexed by var-
ious Internet search engines; in addition,
the speed of the systems is evaluated
(Melee 1998). Other authors have analyzed
particular aspects of Internet search en-
gines, such as their retrieval precision
(Leighton and Srivastava 1997), their us-
ability (Pollock and Hockley 1997), and
their indexing methods (Srinivasan, Ruiz,
and Lam 1996). Some researchers have
offered advice to the authors of Hypertext
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Markup Language (HTML) documents METADATA AND THE

about improving retrieval of their materials, HTYML META TAG

The current research was designed to de-

termine how useful one method, the Much has been written about the impor-
HTML META tag, is in improving accessi-  tance of metadata for understanding and
bility via Internet search engines; here we using electronic resources. This literature
focus on indexing rather than on searchen-  sheds light on the types of issues that the
gine performance. HTML META tag (see figure 1) is

<HTML>

<HEAD>

<TITLE>Poultry, production and value</TITLE>»

<META NAME="keywords" CONTENT="USDA, Mann Library, poultry produc-
tion and value, agriculture, livestock, dairy, poultry, agricul-
tural economics, business, trade, commodities, statistics">

<META NAME="Description" CONTENT="This full-text file presents the
annual estimates of production and value for commercial broilers,
eggs, turkeys raised, and chickens sold by states and U.S. This
report is a supplement to Broiler hatchery, Chickens and eggs, and
Turkey hatchery.">

</HEAD>

<BODY>

<A HREF="http://www.mannlib.cornell.edu/gateway.html">Mann Library
Home Page</A>

<A HREF="http://www.mannlib.cornell.edu/catalog/catalog.html">Gate~
way</A>

<Hl><img src="http://www.mannlib.cornell.edu/icons/world.gif" ALT

=" [World] ">
Poultry, production and value.</Hl>
<HR><P>

<form action="http://www.mannlib.cornell.edu/cgi-bin/connect.cgi"
method="post"><input type="submit" name="Connect" VALUE="Connect":>
<input NAME="theID" TYPE="hidden" VALUE="728"»</form><br clear=alls>
<HR>

<H3>Description</H3>

This full-text file presents the annual estimates of production and
value for commercial broilers, eggs, turkeys raised, and chickens
sold by states and U.S. This report is a supplement to Broiler
hatchery, Chickens and eggs, and Turkey hatchery.<P>

Resource type: Full text<P>

Update Frequency: Annually<P>

Summary Holdings: 1995-<P>

Publisher: Washington, DC : National Agricultural Statistics Ser-
vice, <P>

<H3>Access Notes</H3>

No access restrictions apply. <P»>

<HR>

<B>Crossroads</B>...from here you can:<P>
<DL><DD>Go to other titles of similar subject:
<DD><UL>

<LI>»><A HREF="http://www.mannlib.cor-
nell.edu/cgi-bin/subj.cgi?ag-econ">Agriculture - Agricultural Eco-
nomics</aA>

<LI><A HREF="http://www.mannlib.cor-
nell.edu/cgi-bin/subj.cgi?ag-live">Agriculture - Livestock, Dairy
and Poultry</A>

<LI><A HREF="http://www.mannlib.cor-
nell.edu/cgi-bin/subj.cgi?bus-tra">Business and Economics - Trade
and Commodities</A>

</UL>»></DL><P>

</BODY></HTML:>

Figure 1. Example HTML Document with Embedded META Tags.
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intended to address. Metadata is com-
monly defined as data about data. A more
complete definition notes that metadata
provides “a user (human or machine)
with a means to discover that the re-
source exists and how it might be ob-
tained or accessed. It can cover many as-
pects, such as subject content, creators,
publishers, quality, structure, history,
access rights and restrictions, relation-
ship to other works or appropriate audi-
ence” (Efthimiadis and Carlyle 1997, 5).
Metadata is important for what it enables;
its strength is not description but the sup-
port it provides for resource discovery and
data use (Lynch 1998). Metadata also pre-
vents ambiguity about data (Lide 1995).
Weibel (1995) describes metadata as the
centerpiece of information gathering. He
argues that new types of metadata need to
be developed to facilitate document dis-
covery and suggests the Dublin Core ele-
ment description set as a solution for
metadata problems.

HTML permits document authors to
control not only how text, graphics, and
multimedia materials are displayed, but
also the information available about the
document itself through the use of the
META tag. Several authors have sug-
gested that the HTML META tag can be
used to enhance information retrieval, es-
pecially through Internet search engines.
AltaVista Search Network (1997) docu-
mentation suggests that authors use the
keywords and description attributes of
the META tag to improve retrieval and
control the description of the document
that appears on a search results page.
Bremser (1997) offers more detailed ad-
vice to Web authors about using different
aspects of the META tag.

The META tag has also been seen as a
way of providing additional types of
metadata about documents. Miller (1995)
discusses the potential use of the META
tag to contain formatted information de-
fined by the Dublin Core element set.
The Dublin Core provides a means of cre-
ating basic metadata about a resource in a
simple manner and is not formally con-
nected to the HTML META tag. How-
ever, the META tag is the best section of
the HTML specification in which this

data can be placed (Weibel 1997). Many
of these authors envision resources that
are “self-declaring” because the items
provide important information about
themselves to human catalogers and auto-
mated indexers.

The HTML META tag resides within
the header and can have the attributes
CONTENT, HTTP-EQUIV, or NAME.
It is intended to provide “a place to put
meta-information that is not defined by
the other HEAD elements. This allows an
author to more richly describe the docu-
ment content for indexing and cataloging
purposes” (Graham 1995, 147). In this re-
search, we are most concerned with two
attributes: CONTENT and NAME. The
NAME attribute requires that a CON-
TENT attribute also be present. Al-
though the NAME attribute can take the
values of author, document type, distribu-
tion, keywords, and description among
other values, most of the Internet search
engines that currently support use of the
META tag recognize only those NAME
attributes defined as keywords or descrip-
tion. The keywords attribute provides im-
portant terms associated with a docu-
ment, while the description attribute
briefly details it and is often used as a
summary on the results page generated
by Internet search engine queries. This
example of a META tag from the header
of the USDA report “Agriculture and
trade: Europe” illustrates the use of both
the keywords and description attributes:

<META NAME="Keywords" CON-
TENT="USDA, Mann Library, agricul-
ture, Europe, agricultural economics,
international agriculture, business, eco-
nomics, trade, commodities, statistics">

<META NAME-="Description" CON-
TENT="Database contains macroeco-
nomic data on Western Europe, budget
and price data, and time-series data on sup-
ply and utilization of agricultural commod-
ities for the EC-12 and the European Free
Trade Association.">

Several authors have voiced some con-
cerns about the potential misuse and fail-
ure of the META tag. Kuhn (1996) notes
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that although the META tag can be used
for certain information, there is not
enough agreement about the types of in-
formation that can be implemented. He is
especially concerned about information
related to authors of documents, ab-
stracts, and document content beyond
keywords assigned by authors. One con-
cern about the use of the META tag in-
volves the various opinions about the no-
menclature for the NAME attribute.
Currently some search engines recognize
NAME designated as keywords and de-
scription, but other options, such as his-
tory, access restrictions, and audience,
are ignored. Without consensus about the
nomenclature among the HTML stan-
dard developers, authors using HTML,
and Internet indexing services, the
META tag will never be widely imple-
mented (Pfaffenberger 1995). Current
court cases will also set precedents for the
use of the META tag. Using names in a
META tag that have nothing to do with
the content of a site has been called into
legal question by companies whose names
appear in documents with which they
have no connection (Kaplan 1997).

PROBLEM STATEMENT

The Albert R. Mann Library at Cornell
University works in conjunction with the
Economic Research Service, the National
Agricultural Statistics Service, and the
World Agricultural Outlook Board of the
United States Department of Agriculture
to produce the USDA Economics and
Statistics System (http://usda.mannlib.
cornell.edw/usda/). This system provides
access to over 300 statistical reports and
data sets in various agricultural commod-
ity and business areas. Like other large
content providers, producers want these
materials to be discovered by Internet us-
ers who might not have been previously
aware of the service. Users would find
these materials relevant whether they
were searching for agricultural econom-
ics materials in general or specific com-
modity figures, such as watermelon pro-
duction statistics.

The META tag might help publishers
ensure that their materials are found

when appropriate searches are executed.
Although the META tag is being put to
use by many World Wide Web publish-
ers, its effectiveness has not been evalu-
ated. In this study, we examine the follow-
ing questions related to the use of the
HTML META tag:

1. Do pages that use the META tag have
higher retrieval ranks than pages that
do not?

2. Is one method of META tag
authoring more effective than other
methods?

3. Do pages that use both of the META
tag attributes have better retrieval
ranks than pages that use only one at-
tribute?

To answer these questions, it is necessary
to understand how search engines deal
with the META tag.

METHOD

At the time of this research, Mann Li-
brary provided access to many USDA re-
ports and data sets, as well as other net-
worked electronic resources, through
the Mann Library Gateway (http://www.
library.cornell.edu/). All resources pre-
viously available through the Mann Li-
brary Gateway are now available through
the Cornell University Library Gateway
(http://www. library.cornell.edu). The
gateway is a searchable database of elec-
tronic resources that allows users to con-
nect via a hyperlink to resources that
match their queries. Searches yield dy-
namically generated HTML pages with
lists of appropriate records. A gateway
record lists the title of the work, a de-
scription, the publisher, the publication
date, update frequency, type of material,
summary holdings, access information,
and general subject categories. Users
can connect to the resource by clicking
on a hyperlink from the record. For this
experiment, static gateway-like HTML
documents were created to test how ac-
cess to this type of metadatarecord could
be improved.

Twenty HTML documents were cre-
ated in five subject areas: agricultural
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TABLE 1
LisT oF USDA ECONOMIC AND
STATISTICS SYSTEM DOCUMENTS USED

Agricultural trade between Asia/Near East
countries and the United States

Agricultural trade of former Soviet Republics

Agricultural trade policies “Redbook”

Agriculture and trade: Europe

Cotton and wool cutlook

Cotton and wool yearbook

Cotton ginnings

Cotton/citrus production

Farm business balance sheet

Farm operating and financial characteristics

Farm production expenditures

Farm sector balance sheet

Poultry outlook

Poultry slaughter

Poultry yearbook

Poultry production and value

Vegetable yearbook

Vegetables and specialties

Vegetables annual summary

Vegetables

trade, farm business statistics, poultry sta-
tistics, vegetable statistics, and cotton
statistics. Static pages were used for two
reasons: dynamically generated pages
are created from a script that would not
allow for different HTML markup and,
more importantly, many Internet search
engines do not index dynamically gener-
ated pages. Four pages were created in
each subject area: one with no META
tags, one with a META tag using the
keywords attribute, one witha META tag
using the description attribute, and one
with META tags using both the keywords
and description attributes. The report
and data set titles used are listed in table
1. These pages contained all information
present for the titles in the gateway re-
cord, including a working hyperlink to
the resource. These documents were
placed on a separate server and were not
linked to the gateway. As far as an
Internet user finding these pages is con-
cerned, they are functioning gateway re-
cords. However, we were able to alter the
HTML markup for research control pur-
poses, and the unique location allowed us

to determine quickly where these partic-
ular documents resided on the ranked list
of search results.

Keyword and description attribute
terms were chosen from descriptive in-
formation available through the docu-
mentation for that report or data set as
well as from cataloging records created at
Mann Library. The number of keyword
terms chosen for the keywords attributes
ranged from 10 for “Poultry Slaughter,” to
40 for “Vegetables.” The average number
of keyword terms assigned using the
keywords attribute was 18.4 and the
mode was 12. Keywords ranged from spe-
cific terms, such as “watermelon,” to ab-
stract or general terms, such as “busi-
ness.” Descriptions matched summaries
routinely provided in cataloging records
for each item and contained keywords as-
sociated with the title.

All 20 pages were submitted to the
three Internet search engines that support
the use of the META tag—AltaVista,
HotBot, and Infoseek—in late December
1996. Of these three services, only
AltaVista and Infoseek indexed the pages.
Infoseek indexed the pages within two
days of submission. AltaVista indexed the
documents after a month’s delay and after
several submission attempts over a
six-week period. HotBot failed to index
the pages after several requests. From the
perspective of a content provider, we sug-
gest that the process for submitting pages
and the speed of indexing sites by Internet
search engines might be improved.

Once the pages were indexed, searches
were performed in AltaVista and Infoseek
to find terms common to all pages as well
as for terms paired with each keyword and
description term contained in the META
tags. The only search conducted for all 20
pages was the search for “Mann and agri-
culture.” Searches followed a set format in
which “Mann,” “statistics,” or “USDA”
were combined with the keyword terms
contained on the page. For example, the
searches “Mann and poultry,” “statistics
and poultry,” and “USDA and poultry”
were each performed. “Mann and [key-
word]” was searched to test a specific term
and name with a variety of specific and
general keywords. “Statistics and [key-
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TABLE 2

SAMPLE QUERIES USED TO SEARCH FOR USDA ECONOMIC
AND STATISTICS SYSTEM DOCUMENTS

Mann and [Keyword]

USDA and [Keyword]

Statistics and [Keyword]

Mann USDA
Mann statistics

Mann poultry production

Mann value
Mann agriculture
Mann livestock
Mann dairy
Mann poultry

Mann agricultural economics

Mann business

Mann trade

USDA Mann Library
USDA statistics
USDA poultry production

USDA value
USDA agriculture
USDA livestock
USDA dairy
USDA poultry

USDA agricultural economics

USDA business
USDA trade

Statistics Mann Library
Statistics USDA

Statistics poultry
production

Statistics value
Statistics agriculture
Statistics livestock
Statistics dairy
Statistics poultry

Statistics agricultural
economics

Statistics business

Statistics trade

Mann commodities

word]” was searched to test a general term
search with a range of specific and general
keywords. “USDA and [keyword]” was
searched to test a commonly expected
general name with a number of specific
and general keywords. Table 2 lists a sam-
ple of queries. In total, 579 search combi-
nation results were recorded.

All Infoseek searches were completed
in January and early February 1997. All
AltaVista searches were completed dur-
ing late March and April 1997. The length
of time required to complete the searches
was due partly to delays in indexing and
partly to the time required to complete all
searches. More efficient automated
means of checking the ranks of pages,
such as software like Webposition Ana-
lyzer, were not available at the time the
searches were conducted. These delays
are not expected to have had a significant
impact on the results observed because
searches repeated at intervals during this
process did not reveal any changes in
ranking. Once search results were
achieved, the first 200 results were exam-
ined to determine which pages fell within
those retrieved-item lists. If a page was
found, the rank of the page within that list
was recorded.

To evaluate the effectiveness of using

USDA commodities

Statistics commodities

the HTML META tag to improve re-
trieval of HTML documents searched on
Internet search engines, the ranks of
pages retrieved by both AltaVista and
Infoseek were recorded. For each set of
markup comparisons, searches were ex-
amined in which the terms appeared on
both of the pages analyzed either in the
text or in the description or keywords at-
tributes of the META tag. To be consid-
ered for analysis in a given comparison,
the search must either have retrieved
both pages being compared or have been
expected to retrieve both pages.

By basing queries on terms known to
be present in these documents, several
concerns must be noted. In his analysis of
the ASLIB Cranfield Research Project,
Swanson (1965) argues that it should not
be assumed that nonsource documents
behave in the same manner as source doc-
uments. Swanson also notes that the op-
portunity to find unexpected results
might be lessened if the focus remains on
a relatively small set of documents and
search terms. In addition, terms searched
might not reflect the wide range of terms
used in actual searches from a diverse
user population (Furnas et al. 1987).
Searches performed in this research were
designed to determine how search engines
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TABLE 3
NUMBER OF RANK SCORES COMPARED IN MANN-WHITNEY U TESTS
BY META TAG COMPARISONS

Number of Rank Scores Compared

Attributes Compared (sample size)
AltaVista and Infoseek Ranks Combined
None versus keywords 198
None versus description 96
None versus both keywords and description 194
Keywords versus both keywords and description 506
Description versus keywords 166
Description versus both keywords and description 174
AltaVista Ranks Only
None versus keywords 96
None versus description 44
None versus both keywords and description 96
Keywords versus both keywords and description 252
Description versus keywords 84
Description versus both keywords and description 88
Infoseek Ranks Only
None versus keywords 102
None versus description 52
None versus both keywords and description 98
Keywords versus both keywords and description 254
Description versus keywords 82
Description versus both keywords and description 86

Notes: No fewer than 22 searches were run for each set of comparisons. Each search generated ranks for each of
the pages being compared. As aresult, the number of searches is half that of the number of ranks compared. For
example, 42 searches resulted in 84 ranks being generated: 42 ranks for pages with the description attribute and

42 ranks for pages with the keywords attribute

index page text in relation to META tag
text rather than to simulate user behavior.
The results generated reflect an ideal sce-
nario. Page ranks might be lower with
more diverse search terms and search en-
gine retrieval might be less effective un-
der those conditions.

The first 200 documents retrieved were
examined and the ranks of source pages
within those first 200 were recorded. In
cases in which more than 200 sites were
retrieved, the first 200 were examined as
an arbitrary cutoff point supported by all
the search engines used. Harman (1993,
371) reported using 200 as a retrieval
threshold, although she concluded that
for the purposes detailed at the first Text
Retrieval Conference, this point was too

low. If a search could have resulted in re-
trieving a page but it was not in the top
200 sites, we gave that page the rank of
201 for that search. As a result, rankings
ranged from 1 (highest) to 201 (not re-
trieved) and the number of searches ana-
lyzed in each comparison varied.

The ranks of the differently coded pages
were compared using the Mann-Whitney U
test. The U statistic measures “the number
of times that the rank of a score in one group
precedes the rank of a score in the other
group” (Kiess 1989, 468). This provides fora
comparison of two sets of ranked scores to
determine whether or not the sets can be ex-
pected to fall within the same distribution. If
the ranks are part of the same statistical dis-
tribution of ranks, then the addition of
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TABLE 4
MANN-WHITNEY U TEST RESULTS FOR META TaG COMPARISONS

Attributes Compared

Significance Level (p=)

AltaVista and Infoseek Ranks Combined
None versus keywords
None versus description

None versus both keywords and description

Keywords versus both keywords and description

Description versus keywords

Description versus both keywords and description

AltaVista Ranks Only
None versus keywords
None versus description

None versus both keywords and description

Keywords versus both keywords and description

Description versus keywords

Description versus both keywords and description

Infoseek Ranks Only
None versus keywords
None versus description

None versus both keywords and description

Keywords versus both keywords and description

Description versus keywords

Description versus both keywords and description

°Indicates significance at the .01 level

META tags has probably not affected the re-
trieval rank. If the U test shows that the ranks
are most likely not from the same distribu-
tion, then the type of META tag markup
used has probably affected the rank.

The Mann-Whitney U test was chosen
because it tests rankings of at least ordi-
nal-level data. The rankings received from
the search engines were considered ordi-
nal-level data because AltaVista and
Infoseek have different algorithms for
ranking materials. In addition, the degree
of relevance attributed to a site by a search
engine is not directly correlated to its rank.
For instance, one search might yield a re-
sult in which a site ranked first is consid-
ered 100% relevant to the search query,
while in another search, a site given the
first ranked position is considered 75% rel-
evant to the query. As aresult, the distance
between ranks is not consistent for all
searches analyzed. Ranks were recorded

.0000°
.3900
.0000°
3913
.0000*
.0000"

.0000*
.3806
.0000*
2898
.0000*°
.0000*

.0000°
3605
.0000*
.4439
0000°
.0000*

rather than relevance percentages be-
cause not all search engines provided rele-
vance percentage information.

The Mann-Whitney U test was run to
compare several sets of search result rank-
ings for pages with: no META tag and
keywords attribute META tags; no META
tag and description attribute META tags; no
META tag and both keywords and descrip-
tion attribute META tags; keywords attrib-
ute META tags and both keywords and de-
scription attributes META tags; description
attribute META tags and keywords attribute
META tags; and description attribute
META tags and both keywords and descrip-
tion attribute META tags. In each test the
number of times that the rank of one set of
scores exceeded the rank of another set of
scores was tallied. The results are summa-
rized in tables 3 and 4.

Table 3 lists the number of searches
whose rankings were compared in each pair.



266/ LRTS e 42(4) o Turner and Brackbill

TABLE 5
MEDIAN, MODE, AND RANGE FOR META TAG COMPARISONS
(ALTAVISTA AND INFOSEEK COMBINED)

Attributes Compared

None versus keywords

None versus description

None versus both keywords and description

Keywords versus both keywords and description

Description versus keywords

Description versus both keywords and description

°Multiple modes exist. Smallest mode is shown

No fewer than 22 searches (yielding 44
rankings) were observed for each set of
comparisons. Table 4 lists the results of the
U test for each comparison by recording
whether a statistically significant differ-
ence was noted at the .01 level. Sets of
ranks are considered statistically signifi-
cant in their differences if the smaller U
score observed is less than or equal to the
critical U value for that sample size.

The U tests were run for all searches in
AltaVista and Infoseek combined as well as
for AltaVista and Infoseek results sepa-
rately. Results are reported for AltaVista
and Infoseek ranks combined to determine
how well META tags work regardless of the
search engine used. AltaVista and Infoseek
were also considered separately to deter-
mine whether one search engine’s perfor-
mance skewed the combined rankings.
These results show how Internet search en-
gines deal with META tag data rather than
how well Intemet search engines work to
retrieve known items.

In addition to the Mann-Whitney U
test, the medians, modes, and ranges of
ranks were generated to test the practical
significance of the findings from the
Mann-Whitney U test. If the U test sug-
gests a statistically significant difference
but the median, mode, and range are simi-

Page Type Median Mode  Range
None 59 7 199
Keywords 8 3 181
None 39.5 3 197
Description 43 4 197
None 79 15 198
Both 14 2° 193
Keywords 14 2 197
Both 20 1 196
Description 65 14 198
Keywords 13 3 109
Description 57 4 198
Both 12 2

192

lar, then the U test difference may be said
to have less practical significance. How-
ever, if the U test suggests a statistically
significant difference and the median,
mode, and range are different, then the U
test can be said to be reflect a practical as
well as statistically significant difference.
The median, mode, and range values are
summarized in tables 5, 6, and 7.

DATA ANALYSIS: COMPARISONS
OF PRESENCE AND ABSENCE OF
META TAcG

The use of the HTML META tag was ex-
pected to improve the ranking of a docu-
ment when searched using an Internet
search engine. We tested this assertion by
measuring the rankings of three sets of
comparisons: pages with no META tag to
those with keywords attribute META
tags, pages with no META tag to those
with description attribute META tags,
and pages withno META tag to those with
both keywords and description attributes
META tags. The inclusion of the
keywords attribute, with or without the
description attribute also present, consis-
tently improved the accessibility of
HTML documents. Unexpectedly, how-
ever, the inclusion of only the description
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TABLE 6
MEDIAN, MODE, AND RANGE FOR META TAG COMPARISONS
(ALTAVISTA ONLY)

Attributes Compared

None versus keywords

Page Type Median Mode Hange
None 1535 156 197
Keywords 10 5 181
None versus description None 127 148 196
Description 134 65° 197
None versus both keywords and description None 153 156 198
Both 25,5 12 199
Keywords versus both keywords and description ~ Keywords 23,5 4 181
Both 345 3 193
Description versus keywords Description 1975 198 195
Keywords 17.5 5* 199

Description versus both keywords and description Description 1965 198 199

attribute did not improve ranking of a
page over a page with no META tag.

Pages containing the keywords attrib-
ute META tag were consistently ranked by
Internet search engines as more relevant
than pages lacking a META tag. Page
rankings were found to have statistically
significant differences at the .01 level. The
U test results of pages employing only the
keywords attribute versus pages lacking a
META tag reflect a comparison of 198
search ranks. The results detailed in table
5 suggest that pages that use the keywords
attribute META tag are consistently
ranked as more relevant than those with-
out the META tag. In addition, the dispar-
ity among the median, mode, and range
for these two groups (table 5) is consistent
with the findings of the Mann-Whitney
test. Similar results were obtained when
comparing the ranks of pages with no
META tags and of pages with both the de-
scription and keywords attributes META
tags. This comparison of 194 search re-
sults (tables 3 and 4) revealed that having
both attributes in the META tag resulted
in higher rankings than having no META
tag present. As was the case with the
keywords attribute only results, the me-
dian, mode, and range (table 5) were suffi-
ciently different for each set to reinforce
the results of the Mann-Whitney test.

Both 345 4 199

Surprisingly, the comparison of the
ranks of pages with no META tag and of
pages with only the description attribute
META tag revealed no significant differ-
ence. The ranks of 96 searches were com-
pared, with a U test result that failed to
reach the .01 level (table 4). In addition,
median, mode, and range were very simi-
lar for both sets of ranks (table 5). This
suggests that the effect of the description
attribute was negligible

The U test and median, mode, and
range were generated for AltaVista and
Infoseek scores separately to verify that
the similarities noted in all scores com-
bined were not the result of the bias of
one particular search engine. The U test
for AltaVistaand for Infoseek (table 4) did
not reveal a statistically significant differ-
ence between these sets of ranks. More-
over, the median, mode, and range for
both AltaVista (table 6) and Infoseek (ta-
ble 7) validated the U score results. Al-
though it is possible that the AltaVista
scores, which reflected a higher median
for ranks of pages without a META tag
than for pages with the description attrib-
ute alone, may have influenced the me-
dian for the scores combined, it is not
likely that the results from either
AltaVista or Infoseek biased the com-
bined totals.
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TABLE 7
MEDIAN, MODE, AND RANGE FOR META TAG COMPARISONS
(INFOSEEK ONLY)

Attributes Compared Page Type Median Mode  Range
None versus keywords None 26 2° 199
Keywords 5 1 119
None versus description None 18 3° 79
Description 19 4* 82
None versus both keywords and description None 37 3¢ 198
Both 9 2 168
Keywords versus both keywords and description ~ Keywords 12 4 197
Both 11 2 196
Description versus keywords Description 27 19 198
Keywords 8 1 103
Description versus both keywords and description Description 22 19 197
Both 4 2 40

“Multiple modes exist. Smallest mode is shown

The differences noted here might be
due to the ways in which Internet search
engines index and weigh the text from a
page in comparison with the text in a de-
scription attribute. According to informa-
tion that we received from AltaVista Sup-
port, if the description attribute is
indexed, the page text is not (Alta Vista
Support 1998). This might be the case
with other search engines as well and
would naturally favor pages with no
META tag over those with only the de-
scription attribute META tag because
multiple occurrences of the same terms
might be more likely in the text of a page
than in the description attribute.

DATA ANALYSIS: COMPARISONS OF
DIFFERENT META TAG ATTRIBUTES

The Mann-Whitney U test was also per-
formed on the ranks of pages using vari-
ous attributes within the META tag. U
scores were generated to compare these
rankings: pages with only the keywords at-
tribute META tag to those with both
keywords and description attributes
META tags; pages with only the descrip-
tion attribute META tag to those with
both keywords and description attributes
META tags; and pages with only the

keywords attribute META tags to those
with only the description attribute META
tag. It was assumed that using both the
keywords and description attributes
would improve retrieval in relation to
those pages with only one type of META
tag. In addition, it was assumed that the
keywords attribute META tag would re-
sult in better retrieval than the descrip-
tion attribute META tag.

No statistically significant differences
were found between the ranks of pages
with both the keywords and description
attributes and those of pages containing
only the keywords attribute in the META
tag. We expected that pages with META
tags containing both keywords and de-
scription attributes would resultin higher
rankings than those containing only the
keywords attribute. Although the U test
did not uncover a statistically significant
difference between the sets of scores
(table 4), the median rank for the
keywords attribute only pages was some-
what better than the median rank for
pages with both the keywords and de-
scription attributes (table 5).

The ranks of pages using only the de-
scription attribute META tag were com-
pared to ranks of pages using only the
keywords attribute and to ranks of pages
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using both the keywords and description
attributes. In both cases, the U test re-
corded a statistically significant differ-
ence (table 4). Additionally, the median
ranks observed in both cases validated the
U score results (table 5). The evidence
suggests that using the keywords attrib-
ute, either with or without the description
attribute, improves retrieval rank over us-
ing only the description attribute. This
might be the result of the weight given to
page text versus the \\’t:igllt given to de-
scription attribute text, or it might reflect
the decision by search engine designers
not to index the page text when a descrip-
tion attribute is present.

CONCLUSION AND FUTURE WORK

Enabling users to find materials on the
World Wide Web is an important problem
faced by librarians, search engine design-
ers, and Internet publishers and content
providers. As new standards in metadata
emerge, such as the Dublin Core (Weibel
1995) and Extensible Markup Language,
or XML (Flynn 1998), it will be possible
to embed richer types of metadata into
documents, thereby improving auto-
mated indexing processes. The goal of
this research was to determine how useful
one current method, the HTML META
tag, is in improving accessibility via
Internet search engines. Because only
AltaVista, Infoseek, and HotBot cur-
rently recognize and use the META tag,
we suggest that search engine designers
enable their services to accept META tag
data because it does benefit retrieval
rank. Concern over improper uses of the
META tag do not justify failure to index
them when appropriately used.

This research serves as a snapshot of
how current forms of embedded metadata
are processed by Internet search engines.
Newer technologies and methods for em-
bedding and indexing World Wide Web
documents are evolving that will alter the
view presented here. The searches used to
test indexing methods reflect an idealized
situation because terms searched were
known to be present in the documents
sought. Retrieval rates based on more re-
alistic search scenarios might reveal lower

rankings. It was found that using the
keywords attribute of the HTML META
tag, with or without the description attrib-
ute, consistently improved the retrieval
rank of a Web document. Mann-Whitney
U test comparisons of rankings of pages
with the keywords attribute versus those
with no META tags revealed a statistically
significant difference at the .01 level.
However, using only the description at-
tribute in the META tag did not appear to
improve retrieval over not using a META
tag. The Mann-Whitney U test did not re-
veal a statistically significant improve-
ment in retrieval rank between pages us-
ing only the description attribute and
pages with no META tag. Furthermore,
the U test shows that pages with only the
description attribute were given consis-
tently less-relevant ranks compared to
pages employing either the keywords at-
tribute alone or pages containing both
keywords and description attributes.

This discrepancy may reflect different
ways in which Internet search engines in-
dex and weigh the text from a page and
the text in a description attribute and the
failure to index page text when the de-
scription attribute is present. This pro-
cess favors pages with no META tag over
those with only the description attribute
META tag because there can be multiple
uses of the same terms in the text of a page
while the description attribute is likely to
use a given term fewer times. It is impor-
tant to bear in mind that the description
attribute is designed to provide a display
summary of the resource rather than to
improve retrieval of a document. We sug-
gest that search engine designers con-
sider indexing the full text of a page re-
gardless of the presence of a description
attribute or improve the relevance assess-
ment of text in the description attribute.
The Mann-Whitney U test did not un-
cover a statistically significant difference
between the ranks of pages with only the
keywords attribute and pages with both
the keywords and description attributes.
We suggest that World Wide Web authors
use at least keywords attribute META
tags in their documents.

More research needs to be done to de-
termine the types of keywords that are
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most effectively used in HTML META
tags. In this research, we relied upon ide-
alized search situations because all the
terms searched were known to be present
in the documents indexed. Further re-
search is needed to determine whether
META tag data assists users in finding
known documents when a more diverse
group of search terms is used. The
method used here might have resulted in
better retrieval rates than more realistic
searches would generate, Not surpris-
ingly, this research also suggests that be-
cause searches for abstract or general
terms retrieve large result sets, the inclu-
sion of a META tag might not have practi-
cal significance in improving the retrieval
rank of a page. The inclusion of many ab-
stract terms in a META tag might not
raise retrieval rank.

It is clear, however, that the inclusion
of specific terms in combination with
more abstract ones will have an impact on
retrieval rank when less general terms are
searched. The question of the usefulness
of abstract and specific keyword terms re-
quires more study. Finding new ways of
embedding significant metadata into doc-
uments will enhance the experiences of
both content providers and users of
Internet search engines.
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