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Rising to the Top: Evoluoting the
Use of the HTML META Tog lo
lmprove Retrievol of World Wide
Web Documents through
Infernef Seorch Engines

Thomqs P. Turner ond Lise Brockbill

imp rooe re s ourc e dis c ot: ery.

rn
|. he problern ot'finding materials on the

\\brld \\'ide \\zeb has been discussed in
library and in{brmation science journals,
computer literature, and the popular me-
dia Internet search engines have been
developed to aid in finding rnaterials; how-
ever, their per{brmances vary considerably.
Numerous re.searchers have evaluated
these tools and have detailedtheir streneths
and rveaknesses. Melee's lndexing Cover-
age Analysis (MICA) report. issued rveekly,

details the number of pages indexed byvar-
ious Intemet search enflnes; in addition,
the speed ol the systerns is evaluated
(Mele; 1998). Other authors have analyzed
particular aspects of Internet search en-
gines, such as their retrieval precision
(Leighton and Srivastava 1997), their us-
abillty (Pollock and Hockley 1997), and
their indexins methods (Srinivasan, Ruiz,
and Larn 1906). Some researchers ha't'e
ofl'ered advice to the authors of Hypertext
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Markup Language (HTML) documents
about improving retrieval of their materials
The current research rvas designed to de-
termine how uselul one rnithod, the
HTML META tag. is in irnproving accessi-
bility via Interneisearch engnes; here lve
focus on indexins rather than on search en-
gine per{ormance.

METADATA AND THE

HTML META TeC

Much has been rvritten about the impor-
tance of metadata for understanding and
using electronic resources This l i ter i ture
sheds light on the types of issues that the
HTML META tag (see {igure 1) is

<HTML>
<HEAD>
<T ITLE>Pou l t r y ,  p roduc t i on  and  va fue< /T ITLE>
<META NAME="keywords "  CONTENT="USDA,  Mann  L i b ra r y ,  pou l t r y  p roduc -
L i o n  a n d  v a l u e ,  a g r i c u l L u r e ,  I  i v e s t o c k ,  d a i r y ,  p o u l t r y ,  a g r  i c u l -
t u r a l  e c o n o m i c s ,  b u s i n e s s ,  t r a d e ,  c o m m o d i t i e s ,  s t a t i s t i c s " >
< M E T A  N A M E = " D e s c r i p t i o n "  C O N T E N T = " T h i s  f u l l - t e x t  f i l e  p r e s e n t s  t h e
annua l  es t ima tes  o f  p roduc t i on  and  va lue  f o r  commerc ia l  b ro i l e r s ,
e g g s ,  t u r k e y s  r a i s e d ,  a n d  c h i c k e n s  s o l d  b y  s t a l e s  a n d  U . S .  T h i s
repo r t  i s  a  supp lemen t  t o  B ro i l e r  ha t che ry ,  Ch i ckens  and  eggs ,  and
Tu rkey  ha t che ry -  ">
< /  HEAD>
<BODY>
< A  H R E F =  " h L L p :  / / w w w . m a n n - I i o . c o r n e l  I  . e d u / g a t e w a y . h c m 1  " > M a n n  L i b r a r y
H o m e  P a g e < , / A > :
<A  HREF=  "  h t  t p  :  /  /www.  mann f  i b .  co rne l  l  .  edu /  ca ta f  og  /  ca ta f  og  .  h tm  l ' ,  >ca te -
way</A>
<H1>< img  s r c=  "  h t t p  :  /  /ww .  r nann l i b .  co rne l  I  .  edu /  i cons  /wo r l d .  g i  f  "  ALT
- "  I W o r ] d l  " >
Pou lL r y ,  p roduc t i on  and  va lue  .< /HL>
<HR><P>
<  f  o rm  ac t  i on=  "  h t t p  :  /  / tm .  mann l  i b .  co rne f  I  .  edu / cg t i  - b i n , /  connec t  .  cg i  "
me thod=  "pos t  "  >< inpu t  t ype=  "  subm i  t  "  name= , '  Connec t  "  VALUE=  "  Connec t , '  >
< f  npu t  NAME= '  t he lD '  TYPE=  "  h i dden ' ,  VALUE-  "  7  28 ' ,  ><  /  f o rm><b r  c l ea r=a l  l >
<HR>
<H3  >Desc r i p t  i on<  /H3  >
Th i s  f u l 1 - t ex t  f i l e  p resen t s  t he  annua f  es t ima t . es  o f  p roduc t i on  and
va lue  f o r  commerc ia l  b ro i l e r s ,  eggs ,  Lu rkeys  ra i sed ,  and  ch i ckens
s o l d  b y  s t a t e s  a n d  U . S .  T h i s  r e p o r t  i s  a  s u p p l e m e n t  t o  B r o i l e r
ha t che ry ,  Ch i ckens  and  eggs ,  and  Tu rkey  ha t che ry .<p>
Resou rce  t ype :  Fu l l  t ex t<P>
Update Frequency:  Annual fy<P>
Summary  Ho ld i ng rs  :  1995 -<P>
P u b l i s h e r :  W a s h i n g t o n ,  D C  :  N a t i o n a l  A g r i c u l t u r a l  S t a t i s t i c s  S e r -
v r c e ,  < P >
<H3>Access  No tes< , /H3  >
N o  a c c e s s  r e s t r i c t i o n s  a p p l y .  < p >
<HR>
< B > C r o s s r o a d s < / B > . .  .  f r o m  h e r e  y o u  c a n : < p >
< D L > < D D > c o  t o  o t h e r  t i t l e s  o f  s i m i l a r  s u b i e c t :
<DD><UL>
<L I><A  HREF=  "h t t p  :  /  /www.mann l i b .  co r -
n e l l .  e d u / c g i - b i n / s u b j  .  c g i ? a g - e c o n "  > A g r i c u l t u r e  -  A g r i c u l t u r a l  E c o -
nom ics< , /A>
<L I><A  HREF=  "h t t p  ;  /  /www.mann l i b .  co r -
n e 1 1 .  e d u / c g r i - b i n / s u b j  .  c g i ? a g -  l i v e ' ,  > A g r i c u l t u r e  -  L i v e s t o c k ,  D a i r y
and  Pou l t r y< /A>
<L I><A  HREF=  "h t t p  :  / /www.mann l i b .  co r -
ne l l .  edu / cg i - b i n / sub j  .  cg i ?bus - t r a , ' >Bus iness  and  Econom ics  -  T rade
and  Commod i t i es< /A>
< / u L > < / D L > < P >
< /BODY>< /HTML>

Figure l. Example HTML Document s'ith Embedded META Tags
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intended to address. Metadata is com-
rnonly defined as data about data A more
cornolete definition notes that rnetadata
pro*'ides "a user (human or rnachine)
with a means to discover that the re-
source exists and how it miEht be ob-
tained or accessed. I t  can covir rnany as-
pects, such as subject content, creators,
publishers, quality, structure, history,
access riqhts and restrictions, relation-
ship to oiher works or appropriate audi-
ence" (Efthimiadis and Carlyle 1997, 5)
Metadata is important fbr what it enables;
its strength is not description but the sup-
port it provides for resource discovery and
data use (Lynch I998). Metadata also pre-
vents ambiguity about data (Lide 1995).
\\'eibel (1995) describes metadata as the
centerpiece ol inlbrmation gathering. He
argues that new types of metadata need to
be developed to facilitate docurnent dis-
covery and suggests the Dublin Core ele-
ment description set as a solution Ibr
metadata problems.

HTML permits document authors to
control not only how text, graphics, and
multirnedia materials are displayed, but
also the inforrnation available about the
document itself throuph the use of the
META tag. Several authors have sug-
gested that the HTML META tag can be
used to enhance infbrrnation retrieval, es-
pecially through Internet search engine.s
AltaVista Search Network (lgg7) docu-
mentation suggests that authors use the
keyrvords and description attributes o1'
the META tag to improve retrieval and
control the descriotion ol the document
that appears on i search results page
Bremser (1997) offers more detailed ad-
vice to \\/eb authors about using di{Ierent
aspects of the META tag

The META tag has also been seen as a
rvay of providing additional types o{'
metadataabout documents. Mil ler (1995)
discusses the potential use of the META
tag to contain formatted in{brmation de-
fined by the Dublin Core element set
The Dublin Core orovides a means of cre-
atine basic metadita about a resource in a
sirnple rnanner and is not formally con-
nected to the HTML META tag. Hou'-
ever, the META tag is the best section ol'
the HTML specification in which this

data can be placed (\\/eibel 1997). Many
o{'these authors envision resources that
are "self-declaring" because the items
provide importanl information about
themselves to hurnan catalogers and auto-
rnated indexers.

The HTML META tas resides within
the header and can have the attributes
CONTENT, HTTP-EQUIY or NAME.
It is intended to provide "a place to put
rneta-information that is not delined by
the other HEAD elements. This allows an
author to more richly describe the docu-
ment content for indexing and cataloging
purposes" (Graham 1995, f47). In this re-
search. we are most concerned with trvo
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, keylvords, and descripiion 

"*otlgother values, most of the Intemet search
engines that currently support use of the
META tag recognize only those NAME
attributes defined as keyl,vords or descrip-
tion. The keylvords attribute provides im-
portant terms associated u'ith a docu-
ment, rvhile 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: Eurooe" illustrates the use ofboth
the keywords and description attributes:

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

<META NAME="Descript ion" CON-
TENT="Database contains macroeco-
nomic data on \\'estern 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



that although the META tag can be used
for certain infonnation, there is not
enough agreement about the qpes ofin-
formation that can be irnolemented. He is
especially concerned a6out in{brmation
related to authors of documents, ab-
stracts, and document content beyond
kepvords assigned by authors. One con-
cern about the use of the META tas 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. \\/ithout consensus about the
nornenclature amonq the HTML stan-
dard develope.s, aniho.s using HTML,
and Internet indexinq services, the
META tag will ne'uer 6e rvidely irnple-
mented (P1'a{Ienberger f995). Current
court cases rvill also set orecedents for the
use of the META tag. Using names in a
META tag that have nothing to do with
the content ol'a site has been called into
legal question by companies whose names
appear in documents with which they
have no connection (Kaplan 1997).

PRoBLEM Srerrlroxr

The Albert R. Mann Library at Cornell
Universitv works in coniunction with the
Economic Research Service, the National
Agricultural Statistics Service, and the
\A/orld Asricultural Outlook Board o{ the
United States Department of Agriculture
to produce the USDA Economics and
Statistics System (http://usdamannlib
cornell edu/usda/). Thii system provides
access to over 300 statistical reports and
data sets in various agricultural iommod-
ity and business areas Like other large
content providers, producers rvant theie
materials to be discovered by lnternet us-
ers who might not have been previously
aware of the service. Users would {ind
these materials relevant whether they
were searching fbr agricultural econom-
ics materials in general or specific com-
modity ligures, such as watermelon pro-
duction statistics.

The META tag might help publishers
ensure that their materials are found
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when appropriate searches are executed.
Although the META tag is being put to
use by many !\/orld \\/ide \tt/eb 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:

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

2. Is one method of META tas
authoring more effective than othei
methods?

3. Do pages that use both of the META
taq 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.

Mrrnoo

At the t ime oI ' this research. Mann Li-
brary provided access to many USDA re-
ports and data sets, as well  as other net-
worked electronic resources, throuqh
the Mann Library Gateway (http://www.
library.cornell.edu/). All resources pre-
viously available through the Mann Li-
brary Gateway are norv available through
the Cornell University Library Gateway
(http://www. librarycornell.edu). The
gateway is a searchable database of elec-
tronic resources that allol'r's users to con-
nect via a hv-oerlink 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 holdlngs, access information,
and general subject categories Users
can connect to the resource by clicking
on a hyperlink fiorn the record. For this
experiment, static gateway-like HTML
documents were created to test how ac-
cess to this type of metadata record could
be imoroved.

Twenty HTML docurnents were cre-
ated in five subject areas: agricultural
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TABLE 1
LIST OF USDA ECoNoMIC AND

Srerrsrrcs SYSTEM DocuvrNrs Usup

Agricultural trade behveen Asia./Near East
countries and the United States

Agricultural trade o{ former Soviet Republics
Agricultural trade policies "Redbook"

Agriculture and trade: Europe
Cotton and rvool outlook
Cotton and rvool yearbook
Cotton ginnings
Cotton/citrus production
Farm business balance sheet
Farm operatirrg and {inancial characteristics
Farm production expenditures
Farm sector balance sheet
Poultrv outlook
Poultry slaughter
Poultry yearbook
Poultry production and value
Vegetable yearbook
Vegetables ar.rd specialties
Vegetables annual summary
Vegetables

trade, {'arnr business statistics, poultrv sta-
tistics, vegetable statistics, and cotton
statistics Static pages were used lbr trvo
reasons: dynamically generated pages
iue created frorn a script that u'ould not
allorv {br different HTML markuo and.
more importantly, many Internet iearch
engines do not index dynarnically gener-
ated pages Four pages rvere created in
each subiect area: one with no META
tags, one rn'ith a META tag using the
keyrvords attr ibute, onewith a METAtag
using the description attribute, and one
u'ith M ETA tags using both the keyrvords
and description attributes The report
and data set titles used are listed in table
l.  These pages contained al l  infbrrnation
present {br the titles in the gatervay re-
cord, including a \\'orking hyperlink to
the resource These documenrs were
placed on a separate server and rvere not
linked to the gateway. As far as an
Internet user f inding 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, andthe unique location allowed us

Brackbill

to determine quickly *'here these partic-
ular documents resided on the ranked list
of search results

Keylvord and description attribute
terms were chosen {iorn descrintive in-
lbrrnation avai lable throush the docu-
nlentation for that reoort r-,r data set as
u,ell as from cataloging records created at
Mann Library. The nurnber of kepvord
terms chosen for the keywords attributes
ranged {iom 10 lbr "Poultry Slaughter," to
40 fbr "Vegetables." The average number
of keylvord terrns assigned using the
key'rvords attribute was 18.4 and the
mode rvas 12. Keyrvords ranged flom spe-
ci{ic terms, such as "watermelon," to ab-
stract or general terms, such as "busi-
ness." Descriotions matched surnmaries
routinely provlded in cataloging records
ibr each itern and contained keylvsld5 a5-
sociated rvith the title

All 20 pages were subrnitted to the
three Internet search engines that support
the use of the META taq-AltaVista,
HotBot, and Inlbseek-in late December
i996 Of these three services, only
AltaVista and Infbseek indexed the pages
In{bseek indexed the pages within t$'o
days of submission. AltaVista indexed the
documents after a rnontht delay and a{ier
several submission attempts over a
six-rveek neriod. HotBot failed to index
the pagesiller several requests. Frorn the
perspective of a content provider, \ve sug-
gest that the process fbr subrnitting pages
andthe speed ofindexing sites by Internet
search engines rnight be irnproved

Once the pages were indexed, searches
$,ere perlbnned in Altavista and Infoseek
to {ind tenns colnmon to all pages as rvell
as for terms paired with each keyword and
description term contained in the META
tags. The only search conducted fbr all 20
pages was the search fbr "Mann and agri-
culture." Searches follorved a set {brrnat in
u'hich "Mann," "statistics," or "USDA"

rvere combined rvith the kelvrord tenns
contained on the page For exarnple, the
searches "Mann and poultry" "statistics

and poultry" and "USDA and poultry"
u'ere each perforrned "Mann and [key-
rvord]" u'as searched to test a specilic terrn
and name u'ith a varietv of soecific and
general keyllords "staiistics^ and Ikey-
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TABLE 2
Salrpr-n Quunre s Usro ro Snencn FoR USDA EcoNoturc

AND STATISTICS Svsrnu Docutr.tnNrs

Mau and IKelvordl USDAarrd  IKervord l  S ta t i s l i csar rd  fKervor , l ]

Mann  USDA

Mann statistics

Mann poultry production

Mann value

Mann agriculture

Mar.rn livestock

Mann dairy

Mann poultry

Mann agr icul tural  economits

Mann business

Mann trade

Mann commodities

USDA Mann Library

USDA statistics

USDA poultry production

USDA value

USDA agriculture

USDA l ivestock

USDA dairy

USDA poul tw

USDA agricultural economics

USDA business

USDA trade

USDA commodities

Statistics Manl Library

Statistics USDA

Statistics poultry
productiol

Statistics value

Statistics agriculture

Statistics livestock

Statistics dai4,

Statistics poultrv

Statistics agricultural
economrcs

Statistics business

Statistics trade

Statistics commodities

rvord]" was searched to test a general terrn
search with a range ol'specific' and general
kepvords 'USDA and [kepvord]" was
searched to test a commonly expected
general name u,ith a number rr1'speci{ic
and general kelwords. Table 2 lists a sam-
ple ofqueries. In total, 579 search combi-
nation results were recorded.

All Inlbseek searches were completed
in January and early February 1997. All
AltaVista searches rvere comDleted dur-
inglate March andApri l  I997^The length
of time required to complete the searches
rvas due partly to delays ir-r indexing and
partly to the time required to complete all
searches More ellicient automated
means of checking the ranks of pages,
such as software like \\/ebposition Ana-
lyzer, rvere not available at the tin-re the
searches were conducted These delays
are not expected to have had a significant
impact on the results obserwed because
seirches repeated at inten als during this
process did not reveal any changes in
rankinq Once search results \\'ere
achieved, the first 200 results were exam-
ined to determine rvhich pages l-ell rvithin
those retrieved-iten'r lists. If a page rvas
lbund, the rank ofthe page rvithin that list
was recorded.

To evaluate the effectiveness of using

the HTML META tag to irnprove re-
trieval of HTML documents searched on
Internet search enqines, the ranks of
paqes retr ieved by both AltaVista and
it-tl,.".k rvere recorded. For each set o{'
rnarkup comparisons, searches were ex-
amined in q'hich the terms appeared on
both of the pages analyzed either in the
text or in the description or kepvords at-
tributes of the META tag To be consid-
ered for analysis in a given cotnparison,
the search must either have retrieved
both pages being compared or have been
expected to retrieve both pages.

By basing queries on terrns known to
be present in these documents, several
concerns rnust be noted. In his analysis of
the ASLIB Cranlield Research Project,
Swanson (1965) argues that it should not
be assurned that nonsource docurnents
behave in the salne rnanner as source doc-
uments Srvanson also notes that the on-
portunity t<-r tind unexpected resuiis
mieht be lessened if the lbcus remains on
a relati rely small set of documents and
search terms. In addition, terms searched
might not reflect the rvide range of tenns
used in actual searches {rorn a diverse
user populat ion (Furnas et al.  1987).
Searches per{brmed in this research u'ere
designed to determine horv search engines
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TABLE 3
NUMBER oF RANK Sconns Coupennp rN MANN-\ /HITNEY U TESTS

BY META TAG CoMPARISONS

Attributes Compared
Number of Rank Scores Compared

(sanple size)

AltaVista and Infoseek Ranks Combined

None versus ke;rl'ords

None versus description

None versus both keryords and description

Keyvords versus both keyrvords and description

Description versus keptords

Description versus both kenvords and description

AltaVista Ranks Only

None versus ke;ru'ords

None versus description

None versus both ke;r'ords and description

Kepvords versus both kelu'ords and description

Description versus ke;r'ords

Description versus both kepvords and description

Infoseek Ranks Only

None versus ke;r'ords

None versus description

None versus both kepvords and description

Kepvords versus both keyrvords and description

Description versus kepvords

Description versus both keyu'ords and description

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

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

198

96

194

506

166

174

96

44

96

: D J

84

88

102

J Z

98

254

82

86

low. I fa 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 lor that search. As a result, rankings
ranged {rom I (highest) to 201 (not re-
trieved) and the number ofsearches ana-
lyzed in each comparison varied.

The ranks ofthe di{Ibrently coded pages
were compared using the Mann-\4/hitney U
test The U statistic measures "the number
oftimes that the rank ofa score in one group
precedes the rank ol'a score in the other
group" (Kiess 1989, 468). This provides for a
comparison of hvo sets of ranked scores to
detennine whether or not the sets can be ex-
Dected to fall $'ithin the same distribution. If
lhe ranks are nart of the same statistical dis-
tribution of ranks, then the addition of

Notes :No{erver than22searcheswererunforeachseto fcomoar isons  Eachsearchqer rera tedranks foreachof
thepagesbe ingcompared Asaresu l t , thenumbero fsearches lsha l f tha to l ther r r rml re ro f rankscompared For
example, 42 searches resulted in 84 ranks being generated, 42 r anks for pages with the description attribute and
42 ranks for pages with the ke;words attribute
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TABLE 4
MANN-\ ZHITNEy U TEST RESULTS pon META Tac Colrrenrsols

Attributes Compared Siqtrif i  cance Level (p=)

AltaVista and Infoseek Ranks Combined

None versus kepvords

None versus description

None versus both kep'ords and description

Kepvords versus both kepvords and description

Descriptior.r versus kelnvords

Description versus both keyvords and description

AltaVista Ranks Only

None versus ke;'u'ords

None versus description

None versus both keyvords and description

Keyrvords versus both keyu'ords and description

Description versus ke;ru'ords

Description versus both keyrvords and descriptior.r

In{bseek Ranks Only

None versus kepl'ords

None versus description

None versus both kepvords and description

Kepvords versus both ke;nvords and description

Description versus keryords

Description versus both kepl,ords and descriptior.t

'IDdicates significance at the 0l level

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 infbrrnation

The Mann-\\/hitney U test was run to
compaJe several sets of search result rank-
ings {br pages with: no META tag and
kepvords attribute META tags; no META
tag and description attribute META tags; no
META tag and both keyrvords and descrip-
tion attribute META tags; keywords attrib-
ute META tags and both ke1'rvords and de-
scription attributes META tags; description
attribute META tags and kepvords attribute
META tags; and description attribute
META tags and both keywords and descrip-
tion attribute META tass In each test the
number of times that the rarrk 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
u'hose rankings were cornpared in each pair

META tags has probablynot affected the re-
trieval rank Ifthe U test shows thatthe ranks
are most likely not from the same distribu-
tion, then the $pe of META tag markup
used has probably affected the rank.

The Mann-Whitney U test was chosen
because it tests rankings oI'at least ordi-
nal-level data. The rankings received from
the search engines were Jonsidered ordi-
nal-level dati because AltaVista and
Inlbseek have di{I'erent alporithms {br
ranking materials. In addition, the degree
of relevance attributed to a site by a search
engine is not directlycorrelated to its rank.
For instance, one search miqht yield a re-
sult in rvhich a site ranked first is consid-
ered l00vo relevant to the search query
rvhile in another search, a site given the
first ranked position is consid ered,7SEo rel-
evant to the query. As a result, the distance
between .rikr is not consistent for all
searches analyzed. Ranks rvere recorded
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TABLE 5
MEorar. MoDE. ,rNp RaNcr FoR META Tac CovpeRIsoNs

(AlreVrsra exo INposrrx CovsrNnp)

Attributes Compared Paee TrDe Mediari Mode Ranqe

None versus keym'ords

None versus description

None versus both keynvords and description

Keryords versus both keyvords and description

Description versus keyt'ords

Description versus both kepvords and descriptiol

'Multiple modes exist Smallest mode is shown

No f'erver than 22 searches (yielding 44
rankinqs) were observed for each set of
comDaiisons Table 4lists the results of the
U teit for each comparison by recording
u,hether a statistically significant di{I'er-
ence was noted at the 0l level. Sets o{
ranks are considered statistically signili-
cant in their differences if the srnaller U
score observed is less than or eoual to the
critical U value {br that samnle iize

The U tests \\'ere run tbr-all searches in
AltaVista and Infoseek combined as rvell as
{br AltaVista and Infoseek results sena-
rately. Results are repoftecl lor AltaVista
and In{bseek ranks cornbined to determine
hoq' rvell META tags rvork regardless o{ the
search enqine used AltaVista and In{bseek
s,ere also-considered separately to deter-
mine rvhether one search engine'.s per{or-
mance skewed the combined ranhngs.
These results show horv Internet search en-
gines deal u'ith META tag data rather than
hovv rvell Intemet search engines rvork to
retrieve known iterns.

In addition to the Mann-\\/hitney U
test, the rrredians, rnodes, and range.s ,, [ '
ranks were generated to test the practical
significance of the findings {rorn the
Mann-\\/hitney U test If the U test sug-
gests a statistically signilicant diff'erence
but the rnedian, mode, and range are sirni-

lar, then the U test difTerence may be said
to have less practical significance. Hovr'-
ever, if the U test suggests a statistically
sisnilicant diflerence and the median,
mode, and ranqe are different, then the U
test can be said to be reflect a nractical as
rvell as statistically signiticant difl'erence.
The median, rnode, and range values are
sunrmarized in tables 5, 6, and 7.

DATA ANALYSTS : CotuPARrsoNS
oF PRESENCE AND ABSENCE OF

META Tlc

The use of the HTML META tag vyas ex_
pected to irnprove the ranking ,, f  a docu-
ment u'hen searched using an Internet
search engine. \\'e tested this assertion by
measuring the rankings of three sets o1'
comparisons: pages rvith no META tag to
those rvith keyr'vords attribute META
tags, pages rvith no META tag to those
rvith description attribute META tags,
and pages u'ith no M ETA tag to those u'ith
both keyrvords and description attributes
META tags. The inclusion of tlie
kernvords altribute, with or u'ithout the
de.scription attribute also present, consis-
tently improved the accessibility of
HTML documents. Unexpectedly, horv-
ever, the inclusion ofonlythe description

None

Kelvords

None

Description

None

Both

Ke;nvords

Both

Description

Keprords

Description

Both

59 7 199

8 3 1 8 1

3 9 5  3  1 9 7

43

79 15 198

t4  2 '  193

I4

20

O J

t3

a l

t2

2 t97

I  196

14 198

3 r09

4 198

2 r92
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TABLE 6
Mrpr,q,N. MoDE. a,No ReNcr ron META Tac Coupentsor.ls

(ArreVtsre ONry)

Attributes Compar ed Page Ttpe Median Mode

None versus keyvords

None versus description

None versus botl.r kenvords and description

Kelnvords versus both kepvords and description

Descriptior.r versus kepvords

Description versus both ketruords and descnption

t97 5 r98 195

t7 5 5" 199

196 5 198 199

3 4 5  4  1 9 9

Surprisingly, the cornparison of' the
ranks of pages lvith no META tag and of
pages with only the description attribute
META tag revealed no signilicant di{Ier-
ence The ranks of96 searches were com-
Dared. $'ith a U test result that failed to
ieach the .01 level (table 4) In addition,
median, mode, and range were very sirni-
lar for both sets of ranks (table 5). This
suggests that the e{I'ect ofthe description
attribute was negligible

The U test and median, mode, and
range were generated f<rr AltaVista and
Infoseek scores separately to verify that
the similarities noted in all scores corn-
bined were not the result of the bias of
one particular search engine The U test
fbr AltaVista and {br In{bseek (table 4) did
not reveal a statistically significant differ-
ence betrveen these sets of ranks. More-
over, the rnedian, rnode, and range for
both AltaVista (table 6) and Infbseek (ta-
ble 7) validated the U score results Al-
though it is possible that the AltaVista
scores, which re{lected a higher median
lbr ranks of pages rvithout i tr,letR tag
than for pages rvith the description attrib-
ute alone. mav have in{luenced the me-
dian for the icores cornbined, it is not
likely that the results lrom either
AltaVista or Infoseek biased the corn-
bined totals

None

Ke;r,ords

None

Description

None

Both

Ke;nvords

Both

Description

Ke;nvords

Description

Both

153 5 156 197

l0 5 r81

r27 148 196

r34 65" 197

153 156 r98

255 12 199

235

J 4 D

4 181

3 193

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

Pages containing the kepvords attrib-
ute META tag rvere consistently ranked by
Internet search engines as more relevant
than pages lacking a META tag Page
rankings were lbund to have statistically
significant differences at the .0I level. The
Ulest results of pages employing only the
keyu'614r 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 keyr,vords
attribute META tag are consistently
ranked as more relevant than those with-
out the META tag In addition, the dispar-
ity an-rong the median, mode, and range
for these tu'o groups (table 5) is consistent
with the findings of the Mann-\\/hitney
test. Similar results u'ere obtained when
comparing the ranks of pages rvith no
META tags and ol pages with both the de-
scription and kewvords attributes META
tags-. This comparison o{ 194 search re-
sults (tables 3 and 4) revealed that havinq
both attr ibutes in the META tac resultei i
in higher rankings than having no META
tag present As rvas the case with the
kep,r'ords attribute only results, the rre-
dian, rnode, and ranqe (table 5) rvere suffi-
ciently difl'erent fbr-each set to reinlbrce
the results of the Mann-\\/hitney test
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TABLE 7
MrpraN, MoDE, aNp RRNce ron META T.rc Coup.rnrsoNs

(Iunosrox ONI-v)

Attributes Compared Paqe Tlpe Median Mode Range

None versus kepvords

None versus description

None versus both ke;nvords and description

None 26

Kepvords 5

None 18

Description l9

None 37

Both I

Ke;r'ords versus both kelnvords ar.rd description Ke;rvords 12

Both I I

Descriotion versus kelryords Description 27

Ke;nvords 8

Description versus both kepvords and description Description

Both

22

4

'Multiple modes exist Smallest mode is shown

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

Dere Auarvsrs: CoMPARrsoNs oF
DtrrBnnNr META Tec Artnrsurrs

The Mann-\\/hitney U test was also per-
forrned on the ranks ol pages using vari-
ous attributes within the META tae. U
scores were generated to cornpare these
rankings' pages with onlythe keywords at-
tribute META taq to those with both
kewvords and dlscription attributes
METe. tags; pages rvithbnly the descrip-
tion attribute META tag to those with
both kepvords 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
kewvords and descriotion attributes
would improve retrievil in relation to
those pages with only one b?e of META
taq. In addition, it was assumed that the
keywords attribute META tag would re-
sult in better retrieval than the descrip-
tion attribute META tas.

No statistically signif-icant di{I'erences
were found between the ranks of pages
with both the kepvords and description
attributes and those of pages containing

keyrvords attribute. Although the U test
did not uncover a statistically significant
difTerence 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 keyrvords and de-
scription attributes (table 5).

The ranks ofpages using only the de-
scription attribute META tag q'ere com-
pared to ranks of pages using only the
key"words attribute and to ranks of pages

2' r99
I  I I 9

3' 79
l .  R .

3 '  198

2 168

4 r97

2 196

19 198

I 103

r9 197

2 4 0



using both the keywords and descriptior.r
attributes. In both cases, the U test re-
corded a statistically significant difler-
ence (table 4). Additionally, the rnedian
ranks observed in both casei validated the
U score results (table 5) The evidence
suggests that using the kepvords attrib-
ute, eitherwith orwithoutthe description
attribute, improves retrieval rank over us-
ing only the description attribute. This
might be the result of the weight given to

Cot{ct usrou.lNn Furunr Wonx

Enabling users to lind materials on the
\\'orldVttide \\/eb 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 (\\,eibel

one current method, the HTML META
tag, is in improving accessibility via
Internet search engines. Because only
AltaVista, Infoseek] and HotBot cui-
rently recognize and use the META tag,
\4'e suggest that search engine designeis
enable their services to accept META tag
data because it does benefit retrievai
rank. Concern over improper uses of ' the
META tag do not. iust i ly fai lure to index
thern when appropriately used.

This research serves as a snanshot of'
how current forms of embedded metadata
are processed by Internet search engines.
Newer technolosies and methods tbi ern-
bedding and indexing \\brld \\'ide \\'eb
docurnents are evolvins that will alter the
view presented here T[e searches used to
test indexinq methods reflect an idealized
situation because terrns searched were
known to be present in the documents
sought. Retrieval rates based on more re-
alisiic search scenarios might reveal lorr,er
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rankings. It was fbund that using the
kepvords attribute of the HTML META
tag, u'ith or without the description attrib-
ute, consistently irnproved the retrieval
rank of a \\/eb docuilent. Mann-\\/hitney
U test comparisons of rankings of pages
with the keyrvords attribute versus those
with no META tags revealed a statistically
sisnificant difference at the 01 level.
Horvever, using only the description at-
tribute in the META tag did not appear to
improve retrieval over not using a META
tag The Mann-\\zhitney U test did not re-
veal a statistically significant improve-
rnent in retrieval rank between pages us-
ing only the description attribute and
pages rvith 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 ernploying either the kelvords at-
tribute alone or pages containing both
kewvords and description attributes.' 

This discrepancy-may refl ect diflerent
rvays in which Internet search engines in-
dex and weigh the text from a page and
the text in a description attribute and the
{ailure 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
rvhile the description attribute is likely to
use a given term f'ewer 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. \\/e 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-
rnent of'text in the descriotion attribute.
The Mann-\\zhitney U te]st dld not un-
cover a statistically significant difference
between the ranks of pages with only the
kepvords attribute and pages rn'ith both
the keyrvords and description attributes
\\te suggest that \\'orld M'ide \\'eb authors
use at least kepvords attribute META
taes in their documents.

More research needs to be done to de-
terrnine the types of kepvords that are
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most ef{'ectively used in HTML META
tags. In this research, rve 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
knorvn documents when a more diverse
group of search terms is used. The
rnethod used here rnight have resulted in
better retrieval rates than rnore realistic
searches would generate Not sulpris-
ingly, this research also suggests that be-
cause searches fbr abstract or general
terms retr ieve larqe result sets, the inclu-
sion of a META tag rnight not have practi-
cal significance in improving.the retrieval
rank of a page. The inclusion o{'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 rvill have an imoact on
retrieval rank when less general tei,r-tr u."
searched. The question 

-of 
the use{ulness

of abstract and specific kepvord terms re-
quires more study. Finding new ways of
embedding significant metadata into doc-
uments will enhance the exneriences of
both content providers and users of
Internet search engines

Wonxs Crrrr

AltaVista Search Netrvork f 997, Tire META
tag: Controlling horv vour \\'eb page is in-
dexed by AltaVista, Online Available:
http ://urrrr altavista, digital com,/avlcontenV
addurl meta l.rtm

AltaVista Support 1998 E-mail message to
the autbors. 4 Jur-re

Babbie, Earl 1992 The practice of social re-
search 6thed Belmont, Calif :\\/adsu'orth
Publishing Co.

Bremser, \\'ayne 1997 Gain fame u'ith META
tags. Internet uorld 8,no 10: 94-96

Eftl'rimiadis, E{ihimis N , and Allyson Carlyle
1997 Introduction to special section: Or-
ganizing Internet resources: Metadata and
tlre \\'eb Bulletin of the American Society
for Information Science 24, no I: 4-S

Fly,nn, Peter 1998 Frequentlyasked questions
about the Extensible Markup Language
Version I 3 Online. Available: htto://utrr
u t c i e / x m V  1 J u r r e

Furnas .G \ \1 ,T .K Landauer ,L  M Comez,

and S T Dumais 1987 The vocabulary
oroblem in human-svstem communication.
bommunications o|ihe aCM 30: 964-71

Gibbons, Jean Dickinson. 1993 Nonarametric
statistics: An introcluction Quantitative
applications in the social sciences, no 90
Neu,bury Park: Sage Publications

Graham, Ian S 1995 The HTML sourcebook:
Acomplete guide to HTML3 0 2d ed Nerv
York: John \\riley and Sons

Harman, D.K., ed 1993 The first Text Re-
triexal Conference (TREC-I) Gaithers-
burg,  Md: U S Department of  Com-
merce, National Itrstitute ofStandards and
Technologr.

Kaplan, Carl S 1997. Cvber larv journal' Legal
roadblocks starting to deter lvlETA-tag hi-
jachng. Neu' York Times 16 Oct Online
Available: htqr://search riJtimes com/library/
cyberlauy'l0 l69Tlarvhtml

Kiess, Harold O 1989 Statistical concepts for
the behaxioral sciences Boston: Allyn and
Bacon

Kuhn, Heinricl.r C 1996 A proposal for struc-
tured iudexing rvith tl.re meta-tag Online
Available ; http://rnnv glvdg.de/-hkuhn1/
vrnvcaV mtprop0l html

Leighton, H Vemon, and faideep Srivastava
1997 Precision amons \\rorld \\ride \\'eb
search services (search engines): AltaVista,
Excite, Hotbot, Inlbseek, Lycos 16 June.
Online Available: http://*ut'.u'inona
msus edu/l ibrary/rvehind* l ebindf .htm

Lide, David R f 995 Metadata: A description
Libraru hi tech 13. nos l/2: 33-34

r-ynch, cliflbrd 1998 The Dublin Core De-
scriptive Metadata Program: Strategic im-
olications for libraries and netrvorked in-
formation access. ARL: A bimonthly
nervsletter of research library issues ar.rd
actions no 196: 5-10 Available: http://
urrrv arl org/nes'sltr/196/dublin html

Melee s Indexing Coverage Ar.ralysis 1998. The
MICA report. 9 Aug. Online. Available:
htto ://sqrr'. m elee com/mica./ir.tdex. html.

Millea-Erlc J 1995 Nehvork centric computrng:
Issues of document descriptior.r in HTML
O nli r re. Available : ht q>'//sinr'.oclc org/oclcy'
researclr/publicationVlevieu05/partl,4rtml. htm

Pfaffenberger, Brian 1995 Web search strate-
gias Nerr'York: IvIIS

Plrillips, Jolrn L,, Jr 1992. HotD to think about
statistics. Revised ed Nerv York: \\'.H
Freeman and Co

Pollock, Annabel, and Andreu'Hockleyr 1997
\\'hat's u'rong s'ith Internet searching.
D-Lib magazine. Marcli. Online. Avail-
able, http://rrtt' dlib orgldlib/m arch97/
bV03pollock html



Srinivasan, Padmini, Miguel E Ruiz, and \\hi
Lam. 1996 An investigation of indexing on
the \\1\1\l ln Global iomplexity : Inforiu-
tion, chaos, and control: Proceedings ofthe
59th ASIS annual  meet ing,  Bal t imire,  l l , l .
October 19-21,  1996, ed.  Steve Hardir r :
79-83. \\hite Plains, N Y: Knou'ledse In-
dustry Publ icat ions.

Slanson, Don R. 1965. The evidence ulderlr.
irrg the Cranfield results. Library quartcily
35: I-20.

LRTS . 42(4) . Risingto the Top /271,

\\'eibel, Stuart 1995 Metadata: The Ibunda-
tion of resource description D-Lib naga-
;ine luly Online. Available: http:/Arsrr
dlib org/dlib{uly95/0Trveibel html

- 1997 The Dublin Core: A simple con-
tent  descr ipt ion model  for  e lectr in i t .  re-
sources. Billettn of the American Society

for Information Science 24, no 1: 9-11

Preservation
Protective Enclosures
Pamphlet Binders
Music Binders
Bound Four Flap Enclosures
Tan Archival Board
GreyMhite Archival Board
Drop Spine Archival Boxes
Academy Folder
Manuscript Folder
3" Ring Binder Album

PO Box 1413. Des Moires. Iona 50305-1413
pil. 80t,-526-5040

Gafl tor ,^eroi-nrq
a COmpfete E-Mln. archiaal@tx netcom com

CatalOg wr,B snE http://nuu.archixal com




