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Abstract

Purpose: The am o the pape is o pu forward a structurd mechanisn for web sard evaluation
We point to usefli scientific researls and sha how information practitiones can use theg mehods in
evaluaton d seard on the web for their users

Methodology/Approach: The pape puts forwad an apprach which utilizes tradtiond laboratoy
basel evaluatbn measure sud a averag precisbn/precison & N documents augmente with
diagnosic measurs sut & link broken et which ae usel to shav why precisbn nmeasurs ae
depressal as wel as the qualiy of the searb engins crawlhg mechanism

Findings: The pape shows hav to ue diagnostt measure in conjundion with precisian in orde to
evaluaé weé sarch

Practical implications: The mehodology presentd in this pape will be useflito ary information
professionhwho regularly uses web searh as pat of their informatbn seking, ard need o evaluag¢
web sard services

Originality/value: The pape argues tha the use ofdiagnostt measurg is essentlan web searchas
precisi;m measurs on ther own do nd allow a searcheto understad why seard resuls differ
between ®ard engines

1. Intro duction

Web searb is an importart part d the workirg life d an information professional
but a little undersbod isse is one d evaluaton. How do such profesbnak evaluag
the retrieva effectivenes d a particula information need ora given sard engine
or compae searh enginesThee ha be@ sone reseaitt in web seath evaludion,
but few attemps  practically apply evaluaton method in a red environment Thee
is a ned for structurel and formatechniques for evaludion tha yield quantitatie
datg in which searchercan clearly see difference in search engirse Sud techniques
hawe keen aound fa over 40 years (Aitchison and Cleverdgnl963 usirg precison
and recdl measuresbut the® tetniques do nd tackle al the issus which may occur
when evaluaing web search In this pape we show why sud tradtiond IR measurs
on ther own do na provide enouch information fo the researchrewhen evaluding
web sarch and to shav how diaghostc measure (sud as recordirg the numbe of
broken links) can be useé to augmensud tradtiond measuresThe pape argues thd
the mehodolay put forward gives a mud bette idea d the retrievaeffectivenes o
web search enginess wdl as the ablity to exanine othe process n web searb
(sudh as crawling which ale not pat of online searb and ae not addressel by sud
measure as recéland precison. The pape is organisd & follows Sedion 2
describs the prevous regard dore in web ®ard evaluation which lead on © the
motivation in sed¢ion 3 In sed¢ion 4 we descrie the poposel evalusion
methodolgy, giving an exampé d an evalugion with the mehodolog in setion 5
A conclusbn is given a the end.



2. Previousreseard in evaluation of Web Seach

A grea of reeard has bea dore on the evaluathn d Web Search includig various
Tracks in the TRECconferene seris including the VLC2 (Hawkirng & al, 1999 and
Web Traclks (Craswdland Hawking 2005) Strong argumergd ae maca for the ue o
scienific mehods o evalua¢ web search eithein a live envionmen (Hawking & al,
2000 or on a statc frozen colledion (Crasw# and Hawking 2005) A live
environmen in this contex is a red online searchig stuation whee the documers
sd changs (usual increass in size) while a statc frozen colledion is a documen
sd useal in laboratoy style evaluations Whilst we acceptha in orde to contrd
variables for scierific expeiments in orde to gathe usefu data an informaion
professiona working with red Web Seard needs © work with live web searb
engine in orde to asses the fluid asgcts d web searchHoweve the pracitione
can stil leam from the mary valuabk lesons from scientifc experiments
particularly the measure usel by Web IR regarchers Bu wha precisey is it that

the pratitione need o evaluate?

Measue | Calculation Query Type | References
Average Average d all precisimm score ed | Informational | Hawking aml  Thistlewaie
Precision | time a documen is retrievel (exampé | Transctional | (1998) Hawking & a (1999),
of hQ_N to calculat ths measw is Gordm ard Path& (1999)
given in tabk 3). Hawking & a (2000) Hawking &
a (2001), Hawking (2001)
Hawking & Craswel (2002)
Craswel & Hawking (2004)
Clarke & al (2004)
Precisim | Divide numbe of relevan documerd | Informational | Hawking aml  Thistlewaie
aNdocs | by N (whee N is the totd number of | Transactional | (1998) Hawking & a (1999)
documernt retrieved). Leighon HV and Srivastaa J
(1999), Gordon ad Path&a
(1999) Wu and L (1999)
Hawking & da (2000), Hawking
et d (2001) Hawking (2001)
Hawking & Craswel (2002)
Hawking & Craswel (2003)
Hawking d@ a (2004) Craswdl
& Hawking (2004).
Mean Decendig sca from (say 1-5 is used | Navigaional | Chowdhuy ard Sobordf
Recipred | eg hit at rank 1 is given scoe 1. a 2 (2002) Hawking & Craswel
Rank scoe 05 etc hits outsice d rank 5 are (2002) Hawking & Craswel
assgned 0 score S_cores ae then (2003) Hawking & a (2004)
average from al queries Craswel & Hawking (2004).
R- Precisim a the R (totd numbe of | Informational | Hawking & al (2004).
Precision | relevan documents) Transactional
Swces N | Proportion d queries in which good | Informational | Craswel & Hawking (2005).
answes wee found & rark N Transctional
Navigdional
Recal N Recal at N documens retrieved Informational | Craswel & Hawking (2005).
Transctional
% top N Proportion d queries whee the rght | Navigaional | Hawking & Craswel (2002)
answe was found in the op N hits Hawking @ al (2004).
% fal N Proportion d queries whee no right | Navigaional | Hawking & Craswél (2002).
answes was bundin the tqo N hits

Table 1 — Traditiond IR Measurs usel to evaluag ®arch

Web queris can be divided up into three man types navigatonal
transationd and informaiond (Broder, 2002) A navigaiond queryis one in which




a use wans o find a particula web ste (e.g the home pag d City University),
wherea a transactind quer is whee the usewans o find a sie whee sone
further interadion will take place (e.g wheke can | buy bookcases)An informaiond
guey is one which is needd to sdisfy an Anomalows Staé d Knowledg a ASK
(Belkin & al, 1982) An exampé d this would be “wha are the legad precederd for
civil cases in conveyancing?” With navigationhqueries the use is looking for a
single item for the mos part while the userequires mutiple itens for transacond
and information& queries The pracitione could potentialy be facel with boh
navigationa and transictiond queries but by in large ther uses informdion needs
will require informaiond queries Tabke 1 describe sone traditond IR measure
usa for evaluaton in Web Search togetmewith ther targe query type It should be
noted tha binary decisions on relevane (relevan or not-relevanj are dominar in the
field to date howeve there is sone interesin usirg nonbinaly evaluaton method
for web search (Clark & al, 2004).

Otha nontradtiond methods hawe bea usel for evaluaton purposs e.g
Vaughan (2009 uses a numbe of different mechanism for exampé resul ranking
gualty (e.g carelaion betwea use ranked pags and pags ranked automéically by
seard engines) and stalility measurs (compae the raking o documers ove a
given period e.gtwo weeks) Howeve thee measure rely for the mos part on
relevan documers (in efect a detded comparison o precison) or the ranking
mechanim (betwea two se$ d resuts). Othe more frequently usal measurs try to
exanine in moie detali why particula documersg ae not relevant and if precison is
effected adversel —we labé these ‘Diagnostc measures’see table 2

Measue | Calculation Query Type | References
Duplicates| Court the numbe of dudicae | Informational | Leighton HV ard Srivastaa J
documerd in the op N hits Transctional | (1999), Wu ard Li (1999)

Opperheim & d (2000)

Broken Court the numbe of broken Links (e.g | Informational | Wu and L (1999) Oppenhen &
Links 404 nat found) Transctional | al (2000)

Navigaional

Table 2 — Diagnostt measures

Thes mehods hae bea usal in differene mntexs e.g Leighton and Srivastav
(1999 look & Web Search genergliwhile Wu and L (1999 focus on Web Seait
for Hedth Information It should be noted tha the® Diaghostc measurecan be usel
in conjuncton with nonbinaly relevane judgementsin a reviav of web sard
method Qppenhé@n et a (2000 arge for a broal based appexh usirg both
tradtiond and diagnostt measuresThe auhor fully agees with this stratgy, but if
you ae o use Diaghostc measure you neel to canside other aspestd web searb
e.g nore d the sudies reference in this pape conside Span documents.

3. Motivatio n for th e study

The pimary motivaton for this sudy is © give informaton practiones o
professionbseart intermediarie sone gudanceon hav to evaluag¢ Web Seard in
the light of experien@ gainel by regarches in the field We believe thmary of the
tradtiond IR measure which hawe be@ use for mary yeas ae stll usefu for
evaluaton in ou context but mary of the stidies mncentraé on evaluatig tes
colledions This is vel usefu in a scietific context but information practitiones
hawe o ded with red dynamt collectbns and theg tradtiond measurs in isolaion



do nd provide the required mechanis for deding with Web SearchThe Diagiostc
measure provice informdion pcitiones with the exta daa the neeé in orde to
propery evaluaé searchig for information on tle web for their usersThe res of the
pape outlines this evaluatin methodolgy and how to use it.

4. Proposal evaluation methodolagy

Before startig the evaluathn the pracitione need t male sone importan
decisiors on whd they will be evaluging. The first (and mos obvioug decison
make is b determie which search engirsethey will evaluag in ther study. This may
include mainstrem searb engine sut as Google and Altavise @ more specifist
seart engins sut as the Healh Library and Lav Crawler The dhoice will be often
determineé by the informaton need d the uses the pracitiona serves The numbe
of searth engins © evaluag is al® an importahissie — this will depend onthe
resource avalable o the pratitione (the evaluattn methodolgy describd in this
pape is a time mnsuming process)

When this is deided the numbe of topics o evaluag¢ need © be cdhosen (we
swgges 50 & use in mary TREC expetimentg and the numbe of pages b examire
for ead topic for evey seart engire (this hould be mnsisteh acros al topics and
sear engines) Fa the latter we recanmend tha only the first top ten sites ae
exanined in the evaluathn & it reduces the evaluathn workload significantlyMary
ca® stdies hae frown tha uses vey rarely view page d hits beynd tre first pag
of the htlist e.g in Silversten & d (1999 85.246 o individud queries only viewed
one page bresuls from AltaVista

A further isste o conside is the numbe of URL’s © navigae from a ht list
to find a relevahweb pag — or alternativey the numbe of clicks the use requires o
find tha web page This ma/ be needd for sonme queries whee a relevahweb page
satisfyng the uses informaton neel is buried somewher within the web dte. A
maxmum of three dicks  find a relevah web pag is mnsidere rea®nable
Alternatively the practiione can ue a moe stringeh mehod and asune thd the
use isonly intereste in pags thd are linked directly from the hi list. In al cases the
stratgy usel shoutl be onsistent to ensue thd the resuls poduced for the
evaluaton male sense

When the issue bwhat to evalua¢ ha be@ decided on the practiiona can
then think abou conductirg the evalugéion. In the nex three setions we describe th
measure and the proces thd can be usel for Web Seard evalugion. Note tha for
the res of our discussin we male abinar relevarce assumioon for documents

4.1 Traditional Measures
We recanmend the u® d two measuresPrecison & N documerds retrievel and
avera@ precison, as describd in section 2 We usel the PrecisiontaN calculdion
see how precison deteriorate ove a given numbe of blocks a chunks If the
recanmendation onexaminirg only the first ten hits is taken from eove a reasnabke
strateyy is o calculaé precisbn & 5 and 10 ges retriexed The® ae stadad
measure usel for mary yeas in laboratoy basel evaluationsand hae be@ usel on
all kinds d information includirg news stories governmetreport, journd articles a
well as the web Calculaton d precison & 5 and 10is verysimplg the totd numbe
of relevart documens found b tha point is divided by eithe 5 o 10.

How well does the engire retriexe document againsthe known totd numbe
of documens relevan (recall)? It isimpossibé o know the recdl for collections the
size d the Weh 0 we neel sone esimate thd we can sensiby use in orde to give a



figure to comparelf praditione inspects & ten documerd & most they can mak the
assumpion tha we hawe & leastl0 documerd far our given information ned. This
strateyy migh come in for sorre citicism in the sense thahow can you ke sure thia
there arel0 relevahdocumenrs for ary information need gu mg have? The auhors
answe to this is thd there ae now 8 hilli on oddweb pages indexal by Google & this
pape is beirg written, and it is reasnabk o assum tha at least10 o those will be
relevan for mary uses informaton needslf the pracitione is unhapy with this
mechanismthey could use apoding method fa releva documend (Voorhees and
Harman 2000) which would nmean thé the retrievel ses would need to & merge
and the numbe of relevann documerg found fa ead topic usel instead o the
assume 10 This does howeve place an exta burden on the pratitione when
conduding the ewaluation The auhor does not regad this asa significan issie
provided the stratgy taken on the assumgion d relevarnt documens is cnsistent
Becaus d the assumptin mae with regad to relevam documerg we labé the
measue ‘Esimated Averag Pecision’.

We us® ths assumptin © calcula¢ averag precison (e tablel above)
Average precisbn is a precisbrrbase@l measug linked to recdl. The evaluato uses
this measue  se how our seard engins ae doing againsthe esimated recal and
how this relats to precison. It also tells the evaluatohow well relevant documensg
are beirg ranked acros the whole ht list. Tabke 3 shows how avera@ piecision can
be calculatd (given ow assumptdns on 10 documenst retrieved 10 documerd
relevant):

RANK | RELEVANT | RELS/RANK
1 1 1/1=1
2 0 -
3 1 2/3=0.67
4 0 -
5 1 3/5=0.6
6 0 -
7 0 -
8 1 4/8=0.5
9 1 5/9=056
10 0 -

Table 3 — Calculatirg Estimatel Averag Precisin

Ead time a relevahdocumen is retrieved the totd numbe of relevant documeng
found so fa are divided by the curent rank. The evaluato then accumulats the
avera@ precisbn scors whicd in the case btable 3 gives usa totd of 3.33. Dividing
this by ten (or assumd numbe of relevart documenty gives uls an Estmatal
Average Pecisibn (EAP of 0.33. The more relevandocumenrg highe up the hi list
rank, the beter the EAP score.

4.2 Diagnostic measures

Thes measurg ae usel to shav why documens ae nat relevant begnd tre fad tha
mary documerd do nd meetan information needand the sibsequenimpact ths heas
on the precisbn measure describd in sction 4.1 Two diagnostt measure hae
already been introdwced Duplicates and Broken Links but thele ae othe measurs
which neal to be onsiderel sud asSpan and a figure fo hit lists which do nat
retrieve a full 10 documerg (which we mus conside if we assume thidhere ae &
leag 10 relevah documents) The calculatbn for the® measurg ae simpk — the



occurences d a paticular metric is acumuated (score ae recordd between Ord
10). We describe &h of these diaghostic measurg in turn below.

Repeatd Documend (a duplicates)

It is often the case thiasearche will bring up identichpages in a retrievel list. Since
they contain the sameanformation it makes sens to mak the first enounterel pag
relevant and tred othe subsequenpag & beimg irrelevant Choosirg criteria for
duplicates can be difficult — mug the documend be idertical in evey senseis the
information in the doaumert identical, are retrievel documerg from the sane ste
(when you ony actudly wart one when completig navigaiond searches) A good
exampé d why this mg hgppen is muti-nationd companies thda haw dfices in
severaplaces — sone searh enginesare bette a handing this type o problem than
others It may be besto use asimpke mehod- if the pag looks the same iad ha the
sane informaton it's a duplicate otherwi® it's not Howeve the defintion o
duplicates will often depend on # type d information beirg searche for and the

quew type.

Not retrieved

As we wart 10 documerd o retrieve ary hit lists which retriewe les then 10
documers damagesur precision and we war to pendise searh engines tha do nd
retrieve our required numbe of pages.

Link broken

This occurs whee a use clicks on a link and you gean eror messag e.g 404 nd
found Someimes you ma find thd the link returnel is a redirectd pag — the auhor
would swgged that f the targe of the rediretion is relevant then you mark tle pa@
as beirg relevan (if the webmaster/ahtr has take the trouble o male sue the
information is availabé we dould give then credt). In sucha cag the evaluato
shoutl na mak the link beirg broken.

Spam
A big isse for seard engins isWeb pag designes putting in words thd bae no

relation to the @ntert of a page This can be dore in the Met tag in HTML or by
putting the words in the man bod/ of the document but using a font/colour that
makes it invisible on the browser This meas thd when a use types in ther seart
words they retrieve documents/page tha are completef irrelevan to ther
information needsThe use is puzzled as it is obviows thd the pages irrelevant and
they canna find ary trace of their searth words in the retrievel page The® pags ae
cdled “Spani pages and they can be vel annoyirng to the user This technique tends
to be usel by the ‘Adult Entertainmernitindusty and thee is somethig of an arns
race betwea web search enges and such organigeons Span pags ham precison
of course (the are nat relevan}t so shoutl be recordedA good survg of Spanming
technique can be found in Henzingeet al (2002).

4.3 The process of evaluating Web Search
The smple evaluéion proedue for this type o experimen is & fdlows:

* Usea given quey on dl the searh engines
» Judge eab engire for this query, and record tke resuls o each measure



* When al the resuls far dl the queries gplied to dl the searh engines
calculae the averag for evely seart engire on evey measure.

» Tabulat eat measue separatelylisting the searb engire and its scoe on
that measure.

* Apply statidical techniques to find significart differences betwea the
effectivenes o seard engines

e« Compae and contras each sard engire for eady measug © see how well
seard engins did agains ead other usirg the diaghostc measure o shav
why precison was reduced for ary seard engine

5. An Evaluation experiment

5.1 Data used for the experiment
We onductel an evaluation fo 50 queris whig working for a commercih
organisdion in 2000(the queries ae declard in Appendix 1) The queries ae mosly
taken from the logs d a now defuna Web search enginehe auhor added sone
informationa queres © the set We usel the sane mehod fa choosirg queries from
the log as usel & the TREG8 Web Tadk (Hawking & al, 2000) tha is we inspectd
a numbe of queries and pickel thoe which we fdt confidert tha we undersbod
wha the use was sarchingfor and could theref@ make ppropriae relevane
assessmentd he averag numbe of terms far the quely sd usal is 268: this is dou
wha you would expecfrom a se of web queries and is naot far off the figure quoted
by both Silverstein ea (1999)and Jansenteal (1999 of 2.35 terns pe query Ou
classification d the query sd found tha 18% wele navigéional 46% transactnd
and 366 informatbnal This is a rea®nabk distrbution d the queries for our
expeiment as thee ae enoudh web type searche o be cloe © the type & searche
tha most wd uses will undertale 64% for navigdiond/transactiond queries)
However thee area stficient numbe of informationd queries o male the stidy of
interes to practitiones whose uses are more likely to requie the resolutbn o
information needs

We usé dl the assumipons and tedchniques for this evaluéion declared rad
describe in scton 4 We did na insped the URL beyond the first click: our
requiremehwas the URL’s in the ht list should contain relevaninformaion (Hub
sites wee nat therefoe cnsidered).

5.2 Experimental Results
The Precison resits cdlected for the experimen are declard in Tabe 4 We us
thes resuls © shav how the measure can be usel in pradice.

Seach P@5 P@10 | Average Spam | Dups | Link Not
Engine Precision Broken | Retrieved

Google 0.424 | 0.386 | 0.290 0 0.82 0.50 0.20
AltaVista 0.280 | 0.6 | 0.178 0 0.28 0.72 0.00
Lycos 0.184 | 0.160 | 0.093 0 2.02 1.12 0.54
Yahoo 0.318 | 0.280 | 0.190 0 0.44 0.34 2.22

Table 4 — Evaludion Reslis

Wha stands out in the resuls is tha no Span documens wee retrieved and we can
therefoe disourt Spam aa problem for this paticular s of queries for a given time
period This wuld be becaug maly of the queries ae quite esote o it could be tha



seard engins wee doing a good pb d detectirg Span at that time Google cleary
comes out on top with resed to al the precisbn measuresand qute cleary did a lat
bette than the othe searth engine for ranking documerg e.g Google piovided a
third bette precison a& 5 documertd retrievel than is rearesrival Yahoo.

The word performe on this sé of queries usirg the precisbn measurs is
Lycos and it is clea why this is the cag from evidene providel by the diagostic
measureson averag 2 hits wee dugicates while more tha ore bioken link pe
guely was found This cleary denonstrats the valle d diagnostc measurg and the
impad they hawe on pecison. Howeve sone diaghostc measure ae usefl to
exanine othe aspects d web search e.ghe Link Broken measerdenonstrats tha
Lycos web crawlig mechanisn was not as dfective & the othes in 2000 Yahoo
recordel the worg ‘Not Retrieved score and did nd do & wdl as Google largey
becaus it was not retrievirg the required 10 documers (missirg ove 2 sites pe
guel on average)interesingly only Lycos dd worse on the dugdicates measue than
Google and Y&ahoo ha the leas numbe of broken links d all the searb engines
Overal the condusion is far this se of queries for tha particula time perod, Google
was the mogs effective searh engire and did na hawe & mud o a poblem as the
othe seart engine with resgd to diagnotic measuresLycos overdlis the searh
engire which has its precisbn resuls mos adversef effectal by errors recordd by
diagnostt measuresWe examine these figure in terns d statigical significarce
below.

5.3 Sgnificance testing on Precision Results

Measue Google vs Google vs Google vs | AltaVistavs | AltaVista vs Yahoo vs
AltaVista Yahoo Lycos Yahoo Lycos Lycos
t-test | wic t-test | wic t-test | wic t-test | wic t-test | wic t-test | wic
P@5 .001 .002 .015 | .024 | .000 | .000 | .472 | .567 | .021 | .033 | .005 | .024
P@10 .000 .000 .001 | .000 | .000 | .000 | .573 | .414 | .004 | .006 | .003 | .007
Ave Prec | .000 .001 .000 | .000 | .000 | .000 | .759 | .413 | .004 | .025 | .005 | .004

Table 5 — Significarce test on Pecison resits
(figures in Bold are not staistically significant)

It should be noted tha an increa in precison doe not necessaly mean tha there is
a rea differerce betwer search engirgei.e one web ard engire is sown to
provide bedter retrieva effectiveness In orde to do this sone kind d significance
testing is useful but thele is sone @ntrovery on this issue Some arge (van
Rijsbergen1979 tha parameti tess sud as the tted are nat gpplicabke & the fom
of the underlyirg distrbution (d relevart documenty is unknown Othes sud &
Hull (1993 and Sandersoi Zobd (2005 argle thd parametc measuwss sut as
the tted can be usel even i the assumgpon onthe underlyng daa havirg a normd
distribuion is violated Ore mehod around ths is © use anon-parametri teg sud as
the Wilcoxon tes (Hull, 1993 in conjunction wit the tted and only accep tha there
is a differene betwea the two systers if both measure agre thd the difererce s
significant

This is the mehod we usel onthe dat cdlected in the experimens (se tabe
5). T-ted resuls ae markel as ‘t-test while Wilcoxon &4 resuls ae markel as ‘wic’
in the table The pracitione does not neal to knav the detais d thes testsjud that
a resul belowv 0.05 is regardd as beng significant while a resulof 0.01 a belov
can be regardd as highly significart (Rowntree 1981) Mary sud statistcd test ae




avdlable in Microsoft's Excé spreadsheesoftwae a can be downloade from the
webh. It cen be sea from tabk 5 tha both tess ageeon whd is significan and wha
isnat significant which gives usa little mae @nfiderceon ary conclusiors we drav
from this data Given this we can see thd both test ae in ageemen tha Google
provides a retrievh effectivenes improvemenove the othe seart engines whid is
highly significart for the mos pat; apat from the te$ agains$ Yahoo on5 documerg
retrieved The® tess give is moe onfidene tha the retrieva effectivenss Qogle
provided ove the othe seard engins usel is actudly red (in section 52 above) It
shoutl be noted tha both tess do nd agree on whd differences ae significat and
what are highly significant e.g Yahoo vs Lycos & 5 documerd retrieved In cass
where the measusdo nd agee we recommad tha the pratitione erron the sice d
cauion when drawirg any onclusions

Measue Google vs Google Google AltaVista AltaVista | Yahoo vs
AltaVista | vs. Yahoo | vs. Lycos | vs. Yahoo vs. Lycos Lycos
P@5 51.4 33.3 130.4 13.6 52.2 72.8
P@10 50.8 37.9 141.3 9.4 60.0 75.0
Ave Prec 63.1 52.4 212.9 7.0 91.9 105.4

Table 6 — Percentagimprovememfor beg resut: Precison resits

Pracitiones should be wawy of using percentag increasg in precison to diferertiate
betwe@ search engirse(Sanderon & Zobel 2005) A good examp@ d this can be
found in Tab¢ 6 It can seen tha manyof the increaseg in precision (pdrcularly for
Googk ove the othe seart enginey are vey impressive The percentage increas
from AltaVista © Yahoo s al® quit good (Po for averag@ precison). Howeve
using the dag from the significance testaplied, ary differerce betwer AltaVista
and Yahoo $ nat regardd a beirg significant even though on tb surfae Yaoo
would appea to be the béer seard engire for the quely sd used

5.4 Sgnificance testing on Diagnostic measures

Table 7 declaresthe resits d significan® tess on the Diagiostc measurg from
table 4 As with precison measuresthee is comple¢ agreemenbetween the two
statistich tess as © which pairwie compariens ae signifcant This is vey
encouragig indeal and gives us yé& more @nfiderce on ary statemers we mgy
make on stdisticd significarce with resgd to al the measuresThe measure ats
distinguishe betwea mog of the compariens between significart and highly
significart differences apat from the Link Broken meas@ron Googe vs Lycos and
AltaVista vs Yahoo

Measue Google vs Google vs Googlke vs | AltaVistavs | AltaVista vs Yahoo vs
AltaVista Yahoo Lycos Yahoo Lycos Lycos
t-test | wic t-test | wic t-test | wic t-test | wic t-test | wic t-test | wic
Dups .003 | .002 | .010 | .020 | .002 | .005 | .344 | .294 | .000 | .000 | .000 | .000
Link Broken | .132 | .167 | .242 | .353 | .011 | .009 | .008 | .013 | .058 | .074 | .001 | .001
Not Ret. .322 | 1.00 | .001 | .000 | .101 | .250 | .000 | .000 | .060 | .125 | .003 | .002

Table 7 — Significarce tes$ on Diagnos§ic resuls
(figures in Bold are nat statisticaly significant)



With respetto the statemeistmaa in set¢ion 5.2 wih regard to diagndi€ measure
and ther impad on precision it is clea tha for the mo$ pat tha the differences
appeato be statisttally significart for mod of the worg performirg seard engins
when completig pairwise compariens Yahoo's ‘Not Retrieved and Lycoss
‘Duplicates figures when compared to otheseard engins resuls can be regardd as
being very signifcantly different The statemeinmade gou the reasn far Yahoo's
depresseé precison agains Google becaus d the ‘Not Retrieved measue is
validatel by thes tes resuts. Howeve when compariig Lycos agains AltaVista on
both the ‘Link Broken and ‘Not Retrieved measurs, we find thd thewe is no
statistich evidene d difference betwer the two sard engines The staisticd
significane@ recordd on the precisbn measurs betwea theg two enging mus
therefoe by down largey to the poa performane d Lycos on the ‘Duplicates
measure We can drav a few othe conclusiors &ou differences in retrieva
effectivenes fran mary othe pairwise compariens which allow us © shav which
diagnostt measure ae mos likely to hawe an &fed on precison e.g with Googe
and AltaVista ‘Duplicates appeas © be the mos likely rea®n between th
differerce n retrieva effectiveness Only on ore accason (Yahoo vsLycos) do dl
three diaghodic measure gpea to hawe an dfect.

Measue Google vs Google Google AltaVista AltaVista | Yahoo vs
AltaVista | vs. Yahoo | vs. Lycos | vs. Yahoo vs. Lycos Lycos
Dups 65.9 86.4 146.3 57.1 621.4 359.1
Link Broken 30.6 47.1 124.0 111.8 55.6 229.4
Not Ret. Inf 1,010.0 170.0 Inf Inf 311.1

Table 8 — Percentag improvemenfor bed result:Diagnostc resuts

It can be sea from Tabk 8 tha usirg percentag improvemers is a complete}
inappropria¢ mehod fa distinguishig between sard engire performanceon
diagnostt measuresA good examp@ d this is the resul from AltaVista on the ‘Nad
Retrieved measure as this wa zep any comparisn betwea AltaVista and othe
seard engins on this measue is renderael meaninglessFurthe eviderce (if needed
is providel by the comparien betveen Googe and Lyccs on the ‘Not Retrieved
measurean increas d 170% is recorde from Google o Lycos but both the tteg
and Wilcoxon measugeagre thd the difference s nat statigically significant Ore o
the man rea®ns far this behawur is thd diagnosttc measure ae not normalisel like
precison measure (betwea 0-1) and ae therefoe moe sengive to ary increase.

6. Conclusion

The evaluathn methodolgy presente in this papeis a practica(if labou intensive
mechanim for evaluaton, which has been successfufl usel for teachimg purposes &
City University fa the pas four years The source d this mehodolayy was the nee
of a commercih organisatbn, which requirel an evaluaon d seart engire
technol@y — this inspirel the auhor to develop te mehodolay. The auhor found
the mehod vey usefu when he gplied it and Information Sciece sudens & City
University London hae hal the sane experierce n ther working envionments
having learrt the mehod in thei information retrievd module We therefoe beliewe
tha information pracitiones will find this mehod a usefliway of evaluding web
seard engins far the searche they condud on behdl of their users The advantag
of this mehodolayy is tha it builds on a significath anourt of work by the acadenu



community and it gives the evaluato mud more informaton onwhy seart engines
do nd do © wdl on averag usimg eviderce providel by the diaghodic measures
The exampt evaluathn in sectbn 5demonstrate this clearly whee the impa¢ of
diagnostt measure on piecisbn is siown to ke spnificant in mary cases Furthe
work from this stidy would incluce measurig the dired¢ impad of diagnostic resuls
on peecison for a singe searh engire usig sone form of statistcd analyss (as
apposéd to the pairwise compéon mehod usé in this pape).
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Appendix 1 — List of Queries usel for Evaluation

sack adl biography

middle eascrisis

paralld computing
information retrieval

kar popper

philosoply scierce

scrambé africa

origins seond world war
urbanvea streetvea urbanclothing hipghop clothing
10. flower arranging

11. mountan climbing safet equipment
12. loft insulation

13. body building

14. arvo pat compo#ions

15. norman conquest

16. meiji restoraton japan

17. atomic clok accuracy

18. curry

19. led zeppelin

20. levi jeans

21. bookcas suppliers

22. tour operatos spain

23. fiction novd the silve city bombg stree children
24. lou reed interview

25. sopram singing

26. gere therapy

27. martin scorsese

28. submersikeg punp manuécture germany
29. doa fittings

30. curreny conversion

31. serbian mafia

32. investmens software

33. bodyguad training tuition

34. pictures Linda Lusardi

35. rexardt fored pathology

36. bonsastyles world

37. socid secuity rates

38. land rove defender

39. air fares germaw britain

40. telemety alam system

41. nokia phone

42. le sure¢ french police

43. restaurarg kids centrd london
44. autonomy

45. microwawe ovens

46. enginee jobs uk

47. soorent italy images

48. festivd diwali

49. woodpig®n shooting

50. sex
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