
Searching the World Wide Web judgments (1 0).  Tliey also present results 
on the percentaee of unique iioci~ments re- 
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The coverage and recency of the major World Wide Web search engines was analyzed, 
yielding some surprising results. The coverage of any one engine is significantly limited: 
No single engine indexes more than about one-third of the "indexable Web," the cov- 
erage of the six engines investigated varies by an order of magnitude, and combining 
the results of the six engines yields about 3.5 times as many documents on average as 
compared with the results from only one engine. Analysis of the overlap between pairs 
of engines gives an estimated lower bound on the size of the indexable Web of 320 million 
pages. 

T h e  Internet ha, grown raplclly slnce its 
inception in Decelnher 1969 ( 1 ) and is an- 
tlclpated to expand lCCi?(?o over the next few 
years (2) .  Tlie amount of scientific 11ifc>rma- 
tion and tlie number c-if electronic ioumals o n  
tlie Interliet continue to lncrease [about 19CC 
journals as of 1996 (2 .  3 ) ] .  T h e  Internet and 
the World Wide Web  (the Web)  represent 
significant advancements b r  the retrieval 
and elissemination of scientific and other lit- 
erature anil for the aclvancement of educa- 
tion ( 2 ,  4). With  the introiluction of full-text 
search eneines such as AltaVista (\vn.n.. 
altav~sta.cllgital.com), Excite (wu~m.exclte. 
corn), HotAot (w\i-\~.hotbot.coln), In- foseek 
(vIY\\ll t>,eelic>lll) ,  Lycos (\vu~\v.lYcc?s. 
corn), and Northern Light (wn.m.nlsearch. 
corn), tlie K7eb can l?e viewed as a searcliable 
15-billion-word encyclopedia (2) .  Ilnlneiiiate 
access to all sclelit~fic llterati~re lias long been 
a iireani of scientists ( j ) ,  and tlie K7eb search 
engines ha\-e lnade a large and grouing boiiy 
of scientific literature and otlier infor~natloll 
resources accessible within seconds. Scientif- 
ic informat~on retrieval anil Ilterature search, 
~ ~ r e v i o ~ ~ s l v  dom~nateii  bv librarians, is noiv 
directly available to a ~vldespreail group of 
scientists (5 ) .  

Tlie nlajor searcll engine colnpanies 
lia1.e often claimeil that tliey can keep LIP 
~v l th  tlie si-e of the Web  [for example, see 
(6)], tliat IS, tliat they can cont ini~e to 
index close to the entlre Web  as it gro~vs. 
Ho~vever ,  the K7eb is a distributeel, iivnam- 
LC, anci rapicily groiving (7)  ~nformatlon re- 
source, which presents difficulties for tradi- 
tional informatlo11 retrieval teclinologles. 
Traclitional infc>rmat~on retrleval svstenis 
were designed k>r different en1~ironments 
anil have typically lieen useil for indexing a 
static collection of dlrectly accessible doc- 
ulnents (8). T h e  nature of the  Web  brlngs 
~113 mpor tan t  questions as to xhe the r  the 
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centralized arch~tecture  of the  search en- 
glnes can keep up with the  expanding num- 
ber of cli>c~lllie~its, anii if they can regu1arl)- 
update thelr databases to cletect moclified, 
iieletecl, and relocated informat~on. T h e  an- 
swers to these iluestlons impact o n  tlie best 
searcli methodology to use \\lien searcliing 
the  Weh and o n  the  future of Well search 
technology. 

A number of co~nparisons have pro\-~ded 
relatlve coverage inforlnation for the K7eh 
search engines. Typically, these tests 111- 

1.olve rilnnlng a set of ili~eries o n  a numller 
o t  engines ancl reporting the number of 
results returneil by each engine. Resulta of 
these comparisons are of limited value be- 
cause search engines can (and often do) 
return documents that do not colitain the 
query terms. This behavior can occur be- 
cause ( i )  tlie information retrleval technol- 
ogy useii by tlie eligine nlay not  reiluire an 
exact match (for example, Excite uses "con- 
cept-based clustering," and Infoseek uses 
morpliology; these engines can return cioc- 
ilnlents ~vi t l i  related \vords), ( i i)  doci~ments 
may n o  longer exist ( a n  englne tliat never 
ileletes i n i d i d  cloci~luents ivould be at a n  
aci~.antage), anci (iii) documents may still 
exlst but may 1ia1.e changed anii n o  loliger 
contain the cluery terms. Although the aci- 
ditional ilocumenrs may be relevant to the 
clilery, they prevent accurate es t imat~on of 
the coverage of each engine o n  the 'asis of 
tlie reporteci number of results. 

Selberg anci Etlioni (9 )  presenteel results 
haseil o n  the usage logs of tlieir Xleta- 
Craivler meta search service 111 1995 (be- 
cause of auhstantlal changes in tlie search 
engines and the K7eb, their resi~lts u~oulil he 
significantly different ~f repeateii non.). 
Their results are informative but llmiteil. 
They present tlie "market sliare" of each 
engine, a h i c h  1s the percentage of docu- 
ments that users fi~llow tliat orlginateci from 
each of the search englnes. Tlieae results are 
Illlilted for a ni~iliber of reasons, incl i~di~ig  
the fact tliat ( I )  rele~.ance 1s difflci~lt to 
iietermlne mithout viewing the pages, anil 
(11) presentatLon orcler affects user relevance 

u 

turned anil tlie coverage of each englne. 
Thelr results suggest that each engine cov- 
ers only a fractloli of the Web,  but thls 
ccjncluslon cannot be niaile from tlieir ex- 
perinients becauae tliey only considered the 
percentage of uniilue documents out of tlie 
top few documents returned by each engine. 
Tlie search engines return ilocuments in 
iiifferent orders. anil Selbere and Etzloni d ~ d  
not illstingulsh between the follo\ving: T h e  
englnes may cover only a fraction of the 
K7eb, or they may cover tlie entire K7eh hut 
return different iloci~ments amone the  first -- 
few doci~ments listed, because the  query 
results are ranlieil illfferently l?y different 
engines. 

W e  have ~ r o d u c e d  statistics o n  the  cov- 
erage of the  major We13 searcll engines, the 
estimated slze of the K7eb, ancl the recency 
of the  search engine ilatabases. Tlie follo\v- 
ilig six niajor full-text searcli e~igines were 
considereil ( in  alpliabetical order): Pllta- 
Vlsta. Excite. HotBot. Infoseek, Lvcoa, and 
Northern Liglit. A collilllon perception is 
tliat these enelnes index rouehlv the same 

L, , 
dc>cu~nents and tliat tliey index a relatively 
large proportion of the Web.  

T o  compare the mlmber o t  clocuments 
returneci by ilifferent search engines, n e  an- 
alyzed the search engines' responses to que- 
ries perfornieil by employees of tlie NEC 
Research Institute imostlv scientists). 011s 
overall methoilology was to retrieve the eli- 
tire list of lnatcliine documents from all en- 
gines and then retrie1.e all of the inili1.idual 
cloci~ments for a~ialvsis. '4 number of con- 

Table 1. Estmated coverage of each engine with 
respect to the combined coverage of all SIX (aver- 
aged over 575 queries performed durilig 15 to 17 
December 1997). along with the 9590 confdence 
intetva (C.I.). HotBot is the tnost colnprehensive 
in this comparison. Note that these results are 
specifc to the partcular queries performed (typi- 
cal queries tnade by scentistsi and the state of the 
engine databases at the time they were per- 
formed Note also that the results may be partly 
due to dfferent indexng rather than different da- 
tabase slzes: D~fferent engnes may not ndex 
dentcal words for the same document (for exam- 
ple the engnes typically Impose a maxmum file 
slze and effectively truncate oversized docu- 
ments) However, changes in the results due to 
dfferent Indexing are refectve of the coverage of 
the engnes. 

Search engne 
Coverage 95'0 C.I. 

(96) (96) 

HotBot 57.5 11.3 
AltaVsta 46.5 k1.3 
Northern Light 32.9 il .l 
Exc~te 23.1 10.86 
nfoseek 16.5 i1 .O 
Lycos 4.41 k0.42 
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straints were imposed. First, the entire list of 
documents matching the query must have 
been retrieved from all of the search engines 

D 

in order for a query to be included in the 
study. This constraint is important because, 
as mentioned before, the order in which the 
eneines rank documents varies between en- - 
gines. Consider a query that results in more 
than 1000 documents from each engine. If 
only the first 200 documents from each en- 
gine are compared, then many unique URLs 
(uniform resource locators) may be found. 
However, we would not be able to determine 
if the engines were indexing unique URLs or 
if they were indexing the same URLs but 
returning different subsets of these URLs in 
the first 200 documents. Second, for all of 
the documents that each engine lists as " 
matching the query, we attempted to down- 
load the full text of the corresponding URL. 
Only documents that could be downloaded 
and actually contained the query terms were 

Number of engines 

Fig. 1. Coverage as the number of search engines 
is increased (averaged over 575 queries per- 
formed during 15 to 1 7 December 1997; all results 
are normalized to the value for six engines). For 
one to five engines, the average is over all combi- 
nations of the engines, which is averaged for each 
query and then averaged over queries. Signifi- 
cantly more documents are returned as the num- 
ber of search engines is increased. 

Table 2. Estimated size of the portion of the Web 
that can be indexed from analysis of the overlap 
between pairs of engines, from the smallest two to 
the largest two (in terms of our coverage results). 
The analvsis is limited to the 302 aueries retumina 
250 doduments (to avoid difficul6 when no = 0: 
and for each pair of enginesa and b, the estimates 
derived from pa and pb were averaged. Note that 
the estimate from the smallest two engines is 
smaller than the actual combined coverage of the 
six engines used in the study (about 190 million 
pages). We conclude that this is a result of the 
statistical dependence between the sampling of 
the individual engines. 

Indexable 

Search engines Web 95% 
(millions C.I. 
of pages) 

Lycos and lnfoseek 90 z 6 
lnfoseek and Excite 220 216 
Excite and Northern Light 230 215 
Northern Light and AltaVista 230 21 3 
AltaVista and HotBot 320 Z34 

counted. This constraint is important be- 
cause, as detailed above, the search engines 
can and do return documents that do not 
contain the query terms. 

There were a number of other im~ortant 
details about the analysis. Duplicates were 
removed when considering the total num- " 
ber of documents returned by one engine or 
by a combination of engines, including 
identical pages with different URLs (1 1). 
Only lowercase queries were considered be- 
cause different engines treat capitalized 
queries differently (for example, AltaVista 
returns only capitalized results for capital- 
ized queries). An individual page time-out 
of 60 seconds was used; pages that timed out 
were not included in the analysis. A fixed 
maximum of 600 documents per query was 
used (from all engines combined after the 
removal of duplicates); queries returning 
more documents were not included (12). 
Onlv documents that contained the exact 
query terms were counted. For example, the 
word "crystals" in a document would not 
match a query term of "crystal"; the non- 
plural form of the word would have to exist 
in the document in order for the document 
to be counted as matching the query. (This 
constraint was necessary because different 
engines use different morphology rules.) 
Queries with special characters or common 
''stop" words such as "the" were not used, 
because the various engines treat special 
characters differently and use different stop 
words. HotBot and AltaVista list alternate 
pages in a special format; these pages were 
included in the statistics (as they were for 
the engines that do not specifically identify 
alternate pages). The "special collection" of 
Northern Light (premier documents that 
are not part of the publicly indexable Web) 
was not used. 

We analyzed 575 queries that satisfied 
these constraints (Fig. 1 and Table 1). The 
queries were performed during 15 to 17 
December 1997 and were taken from que- 
ries initially made by NEC employees in 
the course of their normal work (during a 
period of about 3 months before the ex- 

Fig. 2. In order to estimate the size of the index- 
able Web (N, the total number of documents on 
the Web excluding pages not considered by the 
search engines), the overlap between pairs of en- 
gines was analyzed. Consider the overlap be- 
tween two engines a and b. Assuming that each 
engine samples the Web independently, the 
quantity no/nb, where no is the number of docu- 
ments returned by both engines and nb is the 
number of documents returned bv enaine b. is an 

periments). We manually checked that all 
results were retrieved from each engine 
and were parsed correctly because the en- 
gines periodically change their formats for 
listing documents and for requesting the 
next page of documents (a number of con- 
sistencv checks were also used to detect 
temporary failures and changes in the 
search engine response formats). 

We estimated the size of the Web on the 
basis of an analysis of the overlap among the 
engines. There are a number of important 
biases that should be considered. Search en- 
gines typically do not consider indexing doc- 
uments that are hidden behind search forms 
and are excluded from some documents by 
the "robots exclusion standard" or authenti- 
cation requirements. Therefore, we expect 
the true size of the Web to be much larger 
than estimated here. However. search en- 
gines are unlikely to start indexing these 
documents in the near future. and it is there- 
fore of interest to estimate 'the size of the 
Web that the engines do consider indexing 
(hereafter referred to as the "indexable 
Web"). Accurate estimation of the size of the 
Web based on the overlap among the engines 
is difficult, because we assume that the en- 
gines do not sample the Web independently 
when they choose pages to index. Each 
search engine allows users to register their 
pages with the engine, and it is reasonable to 
assume that manv users will register their - 
pages at several of the engines. Therefore, the 
pages indexed by each engine will be partially 
dependent. A second source of statistical de- 
pendence between the sampling performed 
by each engine comes from the fact that 
search engines are typically biased toward 
indexing pages that are linked to other pages, 
that is, more popular pages. With this in 
mind, we estimate the size of the Web using 
combinations of two engines (Fig. 2), from 
the smallest two to the largest two (in terms 
of our coverage results). It is reasonable to 
expect that larger engines will have lower 
dependence because they can index more 
pages other than the pages that users register 
and they can index more of the less popular 

estimate of the fraction of the indexable web, pa, 
covered by engine a. The size of the indexable 
Web can then be estimated as s$pa, where sa is . .- _I 
the number of pages indexed by engine a. At the = -___/ 

time of the tests, HotBot had reportedly indexed 11 0 million pages (76). We used the relative 
values as in Table 1 to estimate the number of pages indexed by the other engines. 

coverage 
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pagemon the Well. Tlierefore, n-e expect tliat 
the cstlmated size of the W7eh. l ~ s i l i ~  an  ds- 

Analysis o i  tlie meLlian age o i  i l oc~~ments  
rerumeil by the eiiglnes showed slinlldr 

goal  T h e  planner has extensive kno\vleLlge 
of the information sources that it accesses. 
O n e  s ~ ~ c c e s s f ~ ~ l  soitbot is the  AHOY! rer- 
\-ice, n.lilch locates home pages for indiviii- 
uals ( 1  9 ) .  In  a stllily nhe re  Shakes :t al. 
searcheil for the home rages of 582 re- 
searchers, AHOY! \\.as ahle to  locate Inore 
home pages tliaii Meta-Crawler ( \ v h ~ c h  lo- 
cateil more home page; than HotBot or 
Alta\'l;ta) wltli greatly improveil precision. 
Another possibility for 1111pro1,e~l searcli~ng 

sumption of ~ndepen~leiice,  \\-ill he lilore ac- 
curate as the engine sizes increase. Inileeii, 
the csti~nateil sire o i  the \Y7cb tenils to ill- 
crease \\-hen considering the o\.erlap between 
the larger engines (Table 2) .  

Using the  estimate that the  nile ex able 
\X:eb coiitaiils 320 inillion pages [from the 
overla13 between the  largest tn.o eilgilies 
(Table 2)], n.e can espress the engine COT.- 

changes from the experiments performeLl in 
Xueust 1997. Our  results sugnest that the 

~ L 

inLlesinq patterns of the engines varv signif- 
1cant1.i- 01-er time, and that the ellgiile nit11 
the lnost recent pages inav not be the   no st 
coinprc'liei~s~\.c englne (one tactor ~ n ~ - o l v e ~ i  
here ma\- he a tr<~ileoff bet\\-een the datal:asc 
size anil ~ ~ p ~ i a t e  f'rcquency). 

A number of conclus~onr call be Llrann 
from these esperlments. T h e  co\-erages i ~ t  
tlie searcli eilgilies ill\-estlgateci vary 11)- an  
order of magnitude. A n  estlmateLl 1oli.e~ 
Ilounil o n  the slre of the  inL1exal~le Web 1s 
323 millioll pages. T h e  engines iiides only a 
fraction of the total nrllnher o i  clocl~ments 

eragc estimates in terms of the  i r ac t~ i~ i i  of 
the iililexahle \Veb tliat the iniliviLl~la1 en- 
gmes cover: HotBot,  34"": Alta\'lsta, 28%; 
Northern Light. 2c?"o: Excite, 14%; Info;- 
eek. 1 P b ;  a n J  L\-cos. 3"" (Fig. 3 ) .  

Currentl!- a\-ailable es t im~tes  of the size 
of the \Veb vary s~gnificantly. T h e  Illterllet 
.Archive uses an  estimate o i  8? millio~l pages 

f i ~ r  scientists is the creation of a search 
eiiglile ciesigneii to keep up-to-ilcite inileses 
of pages that are important to scientists. 

REFERENCES AND NOTES 

1 C1' Pcwe, 'lt~!lien d d  tlie Internet strtt:, A bref cap- 
ssle li~stori,. ' ~~!~~?~.de ln ' -~~.corn~na~!net  frq I-~lstcl-q 
,?in (9 kla) 1 99FI; 'Neish!or.: \p~!~zarcls rternet Dcma n 
S-II-;~~,' w\vsh! nw cotn zone 'bt~!Cl'\p~!~ ten h t ~ n  IJL y 
1997): A U. R~ltkcwslc , "lntert-et t rerds sh!\vw 
genmagc.coi i~l~i ter~iet~Trerds ~Fe.:r~ar; 1997). 

2 J \?1 Bawe at-:! D E Prest~. Scleiice 274 371 
(1 99E:. 

3. G T ~ L  hes. 101s' 271 764 (1 99E). 
4 ? T =ox an3 J. L Lancaster wa .  266. 99L (1394: 
i B R. Scliatz, 1~10 275 327 ,1997). 
5, S. G. Stenber~;, b'llired 4 v c .  5'1, 108 (1 996) 
7 I?r, G-ay 'b leas~~r t ig  the grod'!tli cf tlie \4eb: JL I I ?~  

1393 tz  June ; 995 ' ':iv<,':i m + e c l ~ ,  neznle ~ k a r a v )  

on the  Web; the  coverage of an!- one ellgine 
is s ie i i i f~cai l t l~  l ~ m ~ t e i l .  O n  the  bas~s  of our 
e s t i m t e  of' the sl:e of tlie indexable \Y1el., 
the i i i i l~ \ -~d l~a l  eiig~nes cover from 3 to 3490 
L ~ t  the ~iiclesable Web. T h e  eilgllies inav be 
limlted by net\\-ork l ~ a n i l w ~ ~ i t h ,  disk storage, 

(escl l~i l~ng non-text items such as images 
and souiiiis) 113). Forrester Research esti- 
mates tliat there are more tliali 75 inillioli 
pages ( 1  4) .  Alta\'ista'r chief teclinical offi- 
cer, Louis hlonier,  no\^ estimates that the 
\X,'eb contains 102 to ljc? millioii pages ( 15). 
\X,'ired Digital reports that the Web con- 
tained about 175 m~ll ion pages as c ~ f  Decem- 
I~er  1997 ( 16).  Tnin Mitchell extrapolateii 
froin sirc's r e ~ ~ o r t e ~ l  in the literature ~n 1995 

comput,itional pon-er, or a co~nbinatioil  of 
these iteins liles~lite clallns to the contrary . 
(611. Combining the results of inr~ltiple en- 
gines c,in ;ign~ficantl\- illcrease co\.erage: 
C o m b ~ n i n n  the six engines in t h ~ ;  stil~ly 
co\-ered about 3.5 t ~ m e s  as m l ~ c h  of the 

- ,  
grosh!th 1 99E!. 

8. G. Srltor ancl I?r. J I?rcGl. !n;!oai!cflo!i :c ii4ocier.r 
ailii 1996 to proili~ce a currelit estimate of' 
199  nill lion pages ( 1  7). O n  the b,isi; o t  our 
results. ~t appear; that existinp estimates sig- 
iiiticantl\- underesti~~iate the size of the R7eh. 

\Y7e also investigatecl the yercenta~e o i  

\Y!eh as one enpine. It  i n l y  t\\-o engine; are 
used. the tn-o e~lgiiles n.1t11 the largest cov- 
erage are current1)- HotBot 2nd Alta\'ista. 

li:fci-,I-wfloii Re;i.ev?l (I?rcGrash!-Fi . Ned'! York 1985:. 
9 E Selberg aticl 0. E t z ~ c ~ i  In Pioceediiigs of file 

Fc::,;~? ,!??e!r?a:~cnal K'otld l'sdiiae K'e!, Scr?kre!?ce 
Bostcr MA, 11 to 1 L December 1995 12 195. 

10 '11 Elsenberg and C Barry, Pi-cceed~!?gs c f  f!ie 43;b 
Pr:!-.i~a! ii.;ee;!!ig c f  !!ieA!i:er/ca;? Scaefy fcr !r:forins- 
;lo: Science ,Lerrnecl In-orti irt~or. \~ledforcl NJ, 
198E p 80, 

11 T i e  JRLs wet-e t icr tnr~zed by (I! ret:ic~11rg ztiy ' n -  
clex. i t m '  s i~ f t x  or t r a l i n ~  " " .  ( I  remo\!ig a nort 80 
ciesgt-rtcn J i e  clefrut! ) I )  removtig the f~rst seg- 
mert o- the clot:ian naliie for JRLs sh!tIi a drectol-q 
t lent~i  grerter than 1 (to account for l i iacli~ne a a s -  
es), at-cl ($1) unescazng r r y  "escrned" chrracters 
:-or examge. cc-E In a JRL s e3~11'1aIeit to tile tllcle 
ciarrcter). 

12 The sert-cli engines t y n c r  y mnose an -1pper m t  
oti Pie t i~~t i iber  of d o c ~ ~ i i e ~ i t s  tliat e rn  be retre'1ecl 
[c-~rre,it I m t s  r r e  PCC fcr Atal:str ,st:ipe searci! 
5CC for Infoseek. 1200 -01 HotBot Exc~te ancl 
Lycos, ancl >'0 OCO fcr Norti-e~n L~gl i t ] .  at-cl !me 
cieckeci to ensure t i a t  ti-ese I ~ i i ~ t s  were tiot 
exceecled 

.? 
J Iv' Cunnna l i r~~ i .  "Erevster's mi lcns." ~v?vw,r~sI i -  

Scientists often searcli tor i i ihr~nat ioi l  
thxt does not occur ln lnailr vlaces o n  the , i 

\Y1eh (tor example. the liolne page of c~nc>t l~-  
er scientist or i n t ~ r m ~ ~ t i o n  ahout a soecitic 

ilocuments reported by each eiiglne that are 
no longer valid (hecause the page has inoveci 

pap" may "fit he Lil~pllcateLl or ha\.e many 
links reierrlnc to i t) .  Given that the cover- 

or no  longer exists) aiid the meillan age o t  
the ilocl~inents retumeil by each engine. 

age of ail\- one search englne 15 limiteii. the 
s~i~iples t  tmeans of impro\.iiig the coverage 
of \Y1eh search eligi~ies is to comlline the 
results o i  multiple engines, a 1s ilone with 
meta search eilgines such as hleraCra~vler 
(n-\v\\-.i11eracr~1\vler.~oi11). ,qiic>ther altern,i- 

These investigations provide solne iniorma- 
tion o n  the recency o i  the searcli cnclne 
Llatahascs. For the  experiment; run o n  15 to 
17 Decemher 1997, the percentages of in- 
valiLl links were, froin hest to norst. 1.690 for 
Lycos. ?.Gob for E ~ C L I C .  7.5% for Alta\'ista, 
2.6"o for Infixeel;. 5.P"b to' Northern Light, 
and 5.3"o for Hot so t  (napes that timed out 

t i w  is to collil~ille available informatioi~ 
S O L I T C C ~  s~1c11 as tlie maic>r search elleilies 

, L  < ,  

\\-ere not inclucled in these >tatlstics). In 
comtlarleon n.it11 the results o i  similal. extier- 

\\-it11 auromateil i>nline sea rch ln~ .  O n e  ex- 
a m ~ ~ l e  1s tlie Iliterliet " so t t~~o t"  ( I d ) .  T h e  

~mcnt ;  yeriormed in .A~~gust 1997, the rank- 
ing ot  tlie engines in terlns of the percentage 
i>t in\:allcl links has changed s ~ ~ n i t i c a n t l ~ .  

sottl~ot tran;f'orm; queries into goals and 
LISCS a planning algorithm ti? generate ;I 

se~luence o t  ,rctloiis in order to satisf7- the 
- 4  C Sugl~elmo. 5~:uslae (No5/ember '997'. a. i8. 
15. C Bta.:e. /dew Sci 154 -2 (1997) . - c Ne?vs?v~re "'VJ~red C ~ g ~ t r l  s t c tEc t  seat.ci slte 

urvei s largest Web ndex: ' 10 m o n  Dace drta- 
brse extends anci etilirnces 'VJeb no'.$,er searcl i~~ig" 
( -  2 Cecel-iber 1997 t . - 

! ,  T. Iv'~tcliell. nerscna comt i i~~n~cat io~ i .  
- 8  0 Etron a~icl C 'VJelcl. Coi'?i?:ilri P%/1 37 (no. ;;, 

72 ,' 994 
' 9 J. Si-rkes Iv' Langlie~tit~cli 83 Etz c t i  n P!cceed- 

I I ~ S  c *  +17e S!Y~IT l,~?e~iiwc!o!?al Ik'b'orld lk'b'to'e 'm/\Ve/~ Go!>- 
i'erewe Santr a t a ,  4 . .  ; to 1 A p ~ l  139; 

20. We tv,oul:i I t e  to ti-rr.: P.. Grc5/e, B. Horne, B 
Kro\!etz J Ol~ens~s. S Ct:ioIi~~rdro. t .  Store L 
W I  rnys. P Y rt i~los, arc1 tlie anctiyt-ious re\!elv,ers 
'el- 1-1sef~ I ccmments 21-d s-~ggest~cns, ,411 regsiered 
and unregstered ttadet-iar.:s are the proil.e~ty o- 
t i e r  resnectve c5.$8nels 

Fig. 3. Coverage o f  each e n g n e  
i c t h  respect t o  the e s t m a t e d  s z e  o f  
the indexable \,q!eb (averaged over g 0'4 1 2 0.3 
575 q u e r e s  perforf i led d u r n g  I5 t o  
' 7  December  1997 1 .  The  percent- 8 
age o f  t he  n d e x a b e  W e b  indexed 
by the lmajor searc? engines s lo!)!- 
er than is commonly  b e e v e d  W e  " 

tliat the  true slze o f  t ?e  n d e x a b e  
note t?at  t is reasonable to expect  

'Web s larger than our  estii-iiate be-  
0 

cause o f  t ?e  s ta t s t i ca  dependence H 

t?at remains bet;reen t he  i;vo largest engines. 

otBot AltaVista Northern Excite lnfoseek Lycos 
Light 

7 hl~, i l  -997 acceptecl -0 Febr~~ar:' -998 

100 SCIEKCE \-DL !Si * 3 APRIL !99b * \vn-tv.sciencem 




