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Abstract 

Search and browse systems were developed to he lp us f ind informat ion quick ly.  However, 

today’s  technology takes us a b i t  further  and tr ies to understand our informat ion goals .  

Understanding them should improve the search t ime and accuracy of  the resul ts .  The 

systems that  a im to understand the users ’  informat ion goals  and to integrate search and 

browse accord ing to them, are what we dec ided to ca l l  Integrated Systems. The main 

concern of  the study was to explore whether integrated systems perform better  than the 

separated ones.  Our hypothes is  was that  integrated systems wi l l  fu l f i l  in  the informat ion 

goal  with greater  ef f ic iency than separated systems. To prove th is  our subjects  were 

asked to execute a ser ies of  tasks with separated and integrated systems. Unfortunate ly  

our  resul ts  show that  our  hypothes is  was not ent i re ly  correct .  Systems probably wi l l  be 

more ef fect ive without integrat ing browse and search,  we named such systems Dynamic 

Search Systems. These systems understand the user ’s  informat ion goal  through 

understanding the semant ic  re lat ions of  keywords.  I t  of fers,  based on these semant ic  

re lat ions,  a l ternat ives to users ’  searches and mainta ins a very s imple inter face. With in 

the conc lus ions the ev idence is  expla ined and a f ina l  advice g iven.  
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Introduction 

The complex i ty of  today’s  enterpr ises,  the mult ip l ic i ty  of  sources and the constant 

changes in hardware,  sof tware,  threats and regulat ions,  make abso lute ly  cr i t ica l  to  f ind 

the demanded informat ion quick ly.  I t  is  for  this reason that the wor ld 's leading prov ider  

of  research and analys is  about g lobal  in format ion technology industry,  Gartner 

(ht tp://www.gar tner . com/Di sp layDocument?re f=g_search&id=458917),  publ ished in 2004 a 

research wr i t ten by K.  Esteban that  stated: “Select ing the proper search method or  

combinat ion of  methods,  for  a customer interact ion can save an organizat ion up to 40 

percent in re lated maintenance costs.  The key is  knowing how to match methods with 

interact ions.”  The purpose of  the study at  hand is  to  try to  prove th is  statement by 

assess ing users ’  per formance using a system that  integrates browse and search versus 

the ir  per formance with non integrated systems. We ca l l  systems that  integrate browse 

and search integrated systems  and those which do not,  we ca l l  them separated systems .  

The research quest ion of  th is  study is:  “which approach,  the integrat ion or  separat ion of  

browse and search systems, performs best?” .  We refer  to  per formance as the t ime i t  

takes to return the appropr iate resul ts  with the h ighest  leve l  of  accuracy.  In other 

words, the t ime i t  takes for  the user  to reach her informat ion goal  with the best  poss ib le  

resul ts .   

 

Before d iv ing into the rea l  invest igat ion we f i rst  want to introduce i ts  cause,  the 

Access ib i l i ty  Knowledge Base Project .  

The Accessibi l i ty Knowledge Base Project  

This  project  was part  of  C.P.A.  Lemmens’  internship which was conducted at  the 

Access ib i l i ty  foundat ion.  He was concerned with the development and des ign of  an 

interact ive knowledge base,  which inc ludes a d iscuss ion board and h igh-end 

administrator/moderator  fac i l i t ies.   

 

The knowledge base was des igned to prov ide problem so lv ing art ic les about too ls  and 

other products used by the impaired Dutch.  The foundat ion ’s  miss ion is  to st imulate the 

access ib i l i ty  o f  websi tes for  a l l  people,  inc luded d isabled people.  Consequent ly ,  the main 

chal lenge was to bui ld  a system that  was fu l ly  access ib le for  d isabled users that  might 

suf fer  f rom disabi l i t ies such as v isual ,  hear ing, motor ,  and cogni t ive impairments.  As a 

resul t  of  these expectat ions,  the start ing point  was a rev iew of  the ex ist ing l i terature  

resul t ing in the fu l l  implementat ion of  the WAI I ,  I I  and III  recommendat ions 1.   

 

The system inc ludes spec ia l  administrator/moderator features such as advanced art ic le  

comprehens ion modules;  image manipulat ion; advanced user management and art ic le  

ed i t  management systems; system conf igurat ion fac i l i t ies,  etc.  Bes ides,  the system 

inc ludes as ser ies of  user-based-features as wel l ,  such as:  browse and search systems, 

d iscuss ion fac i l i t ies,  and more.  The system can be found at http://www.t ipentruc.n l  and 

is  ent i re ly  wr i t ten in ASP 3.0.  I t  uses SQL a lgor i thms to manipulate the MS Access 2003 

database that  has a capac i ty of  2GB storage space.   

 

                                                     
1 h t tp: / /www.w3.org/TR/WAI-WEBCONTENT 
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The browse onto logy is  qui te s imple  (see f igure  1) .  F i rst  users see the main fo lders;  here 

not  only the fo lder ’s name is  prov ided but a lso a smal l  descr ipt ion of  i ts  content and the 

number of  ar t ic les ins ide.  Af ter  se lect ing a fo lder  the second layer  with in the onto logy is  

reached; here the art ic les are presented and ordered by product  name. The choice to 

order by product  name was made s ince many users do own the product they want 

informat ion on.  The second l ine conta ins the art ic le  category and name to he lp users 

understand the meaning of  the art ic le  quick ly.  Af ter  users se lect  an art ic le  some re lated 

art ic les are presented be low the actual  art ic le .  Every page with in the Knowledge Base 

a lso inc ludes the opt ion to search as can be see ing in the f igure be low. 

 

 

F igure I  -  The Search Unit  and the Browse Ontology 
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We just  gave you an ins ide on th is  project ,  now i t ’ s  t ime we present i ts  re lat ions to  th is  

study,  to be cons idered the second phase of  the internship.   

The relat ion 

There were many inf luences that  shaped th is  research and a l though the in i t ia l  research 

quest ion was about d isabi l i ty  issues in addi t ion to  websi tes,  th is  quest ion had to be 

drast ica l ly  modi f ied.  C ircumstances as the unavai lab i l i ty  o f  impaired subjects caused by 

broken promises of  the Access ib i l i ty  foundat ion,  budget and t ime issues,  etc.  great ly  

af fected our or ig ina l  research quest ion.  Below we present the or ig ina l  quote f rom my 

project  manager that states that  because of  certa in c i rcumstances,  the invest igat ion was 

de layed and as a consequence impaired subjects  became unavai lab le.  

 

“Door omstandigheden heeft  ons onderzoek (Kennisbank) en ige vertra ing 

opgelopen waardoor het  onderzoek met respondenten in de prob lemen komt.  Om 

het  onderzoek te versnel len ste l  ik  voor dat wi j  het  onderzoek naar  de mate van 

gebru iksvr iendel i jkheid van de Kennisbank voor gehandicapten op een andere 

manier  invul len.  De respondenten komen niet  naar  Access ib i l i ty  maar kr i jgen de 

opdrachten thuis  gestuurd.  Z i j  voeren de opdrachten op hun e igen computer u i t  

en beschr i jven ze l f  a l le  mogel i jke prob lemen d ie z i j  tegenkomen”  

 

Then we dec ided to focus on a more spec i f i c part  of  the system: the browse and search 

systems. By compar ing the Access ib i l i ty  Knowledge Base against  other informat ion search 

systems, we came to conc lude that  there are two main types of  systems: separated and 

integrated systems. Br ief ly  we def ine separated systems as systems that  work complete ly 

independent ly  f rom each other and which do not  learn f rom prev ious users ’  behaviour.  

Integrated systems do learn f rom the prev ious user ’s  browse and search behaviour and 

try  to understand the user ’s  in format ion goal .  

 

Despi te the fact  that  the Access ib i l i ty  Knowledge Base is  a separated system we thought 

that  the development of  an integrated system would be much more ef f ic ient  and 

sat is fy ing because they try to  understand the user ’s  in format ion goal .  In the next  

sect ions we wi l l  expla in the d i f ferences between separated and integrated systems in 

more deta i l  and the log ic  o f  th is  research.  

Browse and Search Re-Defined 

Current ly  there are two main paradigms for  f inding information onl ine:  browse and 

search (Olston & Chi ,  2003).  Browse,  by default ,  re fers to the act  of  f ind ing onl ine 

informat ion through quick ly scanning a conceptual  schema, or onto logy.  Many database 

dr iven websi tes,  the focus of  th is  invest igat ion,  support  a spec ia l  ‘browse mode’ .  With in 

the browse mode one can f l ip  through f ie lds and records quick ly.  Th is  means that  the 

standard navigat ion unit  with in a webs i te is  exc luded f rom the ‘browse mode’ .  The 

example be low (see  f igure  I I )  wi l l  c lar i fy  th is  statement.   
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Figure II  -  An example  of  a  browse mode 

The “Navigat ion Panel”  in  b lue,  is  cons idered to be exc luded from the browse mode, 

which is  surrounded by an orange border. I t  is  th is  area that  adapts to the users ’  

choices.  We have chosen the ‘Communicat ie f gehandicapten’  fo lder,  and as you can see 

in f igure III  the onto logy adapted i tse l f  but  the Navigat ion Panel  remained cons istent.  
 

 

Figure III  -  An example  of  a  browse mode 

 

On the other hand, search is  the act  of  f ind ing informat ion with a search engine.  A 

search engine is  a system that  searches a database and gathers and reports in format ion 

that  conta ins or is  re lated to the spec i f ied keywords. The execut ion of  a search requires 

the user  to  spec i fy  her/h is  information goal  into keywords. Normal ly  the process is  as 

fo l lows: the user enters the keywords in the prov ided input box and presses the search 

button.  The search engine wi l l  search the database and return resul ts  that  match the 

keywords.  

 

Both systems have the ir  advantages and d isadvantages,  which we deal  wi th next.  

The complexity of  browse and search systems 

We have a l ready ment ioned the term “ information goal”  a number of  t imes,  but  never 

rea l ly  def ined i t ,  unt i l  now. The term informat ion goal  was f i rs t  brought to our at tent ion 

by Olston and Chi  (2003) and they def ined i t  as:  some spec i f ic  informat ion users are 

seeking.  However,  we modi f ied the ir  def in i t ion s ince we d ist inguish between two k inds of  

in format ion goals:  the c lear  and the complex ones.   

 

We def ined an informat ion goal  as:  a demand for  a p iece of  spec i f ied informat ion. Olston 

and Chi  used the word ‘seek ing ’  which refers to a fu l f i lment whereas a ‘demand’  refers to 

the need to fu l f i l .  Another smal l  d i f ference is  the fact  that  we refer  to ‘spec i f ied 
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informat ion’  instead of  spec i f ic  s ince a demand can occur in two forms: def ined or 

obscure ,  and spec i f ic  refers  to an def ined-demand  on ly .  

 

A c lear  informat ion goal  refers to a def ined-demand whereas a complex informat ion goal 

refers  to  an obscure-demand. Before we cont inue with th is  subject  let  us f i rst  po int  out  

the complex i t ies of  browse and search systems. 

 

Search’  strength is  i ts  ab i l i ty  to  ident i fy  pages of ten in a reasonable t ime and espec ia l ly  

when users have c lear in format ion goals .  Browse on the other hand, seems to support  

users without a c lear informat ion goal  and might even support  them by crysta l l i z ing the ir  

in format ion goal  (Olston and Chi ,  2003).  These are c lear ly  the advantages of  the 

systems, but  what about the d isadvantages? There are t imes that  the informat ion goal  

does not lend i tse l f  to  be transformed into keywords or  that  the users is  not  fami l iar  wi th 

the webs i te ’  terminology.  In such t imes browse might  be more he lpfu l  than search 

(Olston and Chi ,  2003), but  of ten both systems fa i l  to  fu l f i l  the user ’s in format ion goal .  

 

There are researchers whom argued that  a c lear  in format ion goal  resul ts  in  the use of  

search systems (Choo et  a l . ,  1999, Ju l  & Furnas,  1997, Olston & Chi ,  2003).  However,  

accord ing to Teevan et a l .  (2004) only  about 35% of the users with a c lear  informat ion 

goal  actua l ly  use search f i rs t;  more f requent ly they start by browsing.  They argue that  

the reason for  th is  has i ts  roots in the fact  that users of ten are not  capable of  

t ransforming the i r  in format ion goals  into meaningfu l  keywords to conduct  a search.  

Nevertheless,  af ter  reading the art ic les of  Navarro-Pr ieto et  a l .  (1999) and Hölscher  & 

Strube (2000) we th ink that  another  reason for  th is  could be the d i f ferences of  expert ise.  

Navarro-Pr ieto et  a l .  (1999) ident i f ied cogni t ive strategies that  are re lated to ‘web 

search ing ’ .  They compared novice and expert  ‘web searchers ’ ,  or  in other words people 

with l i t t le  or  much exper ience in search.  They found that  expert  searchers p lan the ir  

search ahead based on the i r  prev ious exper ience about the funct ional i ty  of  search 

engines,  whi le  novice searchers hard ly  p lan at a l l  and are rather  dr iven by the external  

representat ions; the browse mode. This  a lso impl ies that  expert  searchers wi l l  s tar t  the ir  

search for  in format ion by us ing the search engine f i rs t .  In addit ion,  Hölscher & Strube 

(2000) conducted two exper imenta l  s tudies and found that  users with more web 

exper ience and knowledge domain f ind the ir  informat ion goal  sooner.  Based on the ir  

f ind ings,  we thought that  i t  is  not  on ly  important  to have a c lear  informat ion goal but  

a lso to have some knowledge about the domain in order to use search ef f ic ient ly.  Bes ides 

we expected that  the more complex the informat ion goal becomes the more the browse 

mode wi l l  be used.  With in the d iscuss ion of  our  resul ts  we wi l l  get  back at  these 

expectat ions.  

 

A l though browsing provides a very s imple mechanism for in format ion scanning,  i t  can be 

very t ime consuming and resul t  in  f rustrat ion.  The main cause of  th is  complex i ty  l ies in 

the fact  that  s imi lar  named onto logies may conta in d i f ferent  types of  pages (Gauch et  

a l . ,  2003; Teevan et  a l . ,  2004).  For  example,  a user may f ind that  a topic  be longs to the 

‘Thr i l ler ’  category whi le  another  user  may cons ider  i t  to be long to the ‘Detect ives ’  

category. However, the a l ternat ive; search,  has i ts  own problems. I t  has been est imated 

that  about one hal f  of  a l l  retr ieved documents are i rre levant (Casasola,  1998) and the 

main reason for  th is  poor resu l t  h ides in the fact  that  words do of ten have mult ip le  

meanings and therefore are wrongly interpreted by the search engine (Krovetz, 1992).  
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That means that  in both cases the meaning of  words can be the cause of  fa i l ing to fu l f i l  

in  a user ’s  in format ion goal .  Th is  leads us to the necess i ty  for  a so lut ion to reso lve those 

s i tuat ions.  

The integrated system 

We, hopefu l ly ,  c lar i f ied that  ne i ther  paradigm browse nor search a lone is  adequate 

enough for the more complex informat ion goals  (Olston and Chi ,  2003),  and that  leads us 

to  the so lut ion which we ca l l :  integrated systems .  

 

We def ine an integrated system as a system that  adapts to,  and understands the user ’s  

in format ion goal  based on prev ious user ’s  browse and search behaviour.  In other  words, 

the system keeps track of  what the user has been looking at ,  and what these p ieces of  

in format ion have in common based on the ir  semant ic  re lat ions.  That  informat ion serves 

as for  the creat ion of  a short-term prof i le  and to adapt the returned resul ts ,  improv ing 

the accuracy of  these resul ts .   

 

Much research has gone into user-understanding and how to store user preferences based 

on prev ious user  behaviour  (Truong et  a l.  2002; A laniz  et a l .  2003).  These user 

preferences are stored in so ca l led prof i les.  We can d ist inguish between two k inds of  

prof i les:  the (expl ic i t )  long-term and the ( impl ic i t )  short- term (Sugiyama et  a l . ,  2004).  

Long-term-prof i les  are created,  and therefore a lso mainta ined,  by the users.  In contrast ,  

short-term-prof i les  are based on nav igat ion captures,  ident i f icat ion of  semant ic  re lat ions 

between the browsed documents and frequency of  the keywords used (Alaniz  et  a l .  

2003).   

 

I t  is  assumed that  when a user ’s  in formation goal  changes,  the long-term-prof i le  wi l l  

negat ive ly  af fect  the understanding of  the user ’s  informat ion goal  resul t ing in less 

accurate resul ts  (Pan,  X.  2000; P i ro l l i  et  a l ,  2002).  Prove for  these assumpt ions can be 

found with in the fo l lowing example.  In the ear l ier  t imes,  when Amazon was only  a long-

term-prof i le based system, there was a user who bought a book about pregnancy as a 

g i f t  to  h is  wi fe.  Later  when he returned he got a great  many books about pregnancy 

recommended, and bel ieve me, th is  was not  h is  top ic  of  interest  (Chi ,  2004).  

 

The short-term-prof i les on the other  hand, are be l ieved to increase the accuracy of  

resul ts  (A laniz  et  a l . ,  2003; P i ro l l i  et  a l ,  2002).  Combin ing short-term and long-term 

prof i les by adapt ing the long-term-prof i les into ones that  poss ib ly  can g ive a greater  

understanding of  the user ’s  in format ion goal is  an opt ion; however, th is  opt ion is  often 

omitted because of  i ts  compl icat ions,  e.g.  the need to understand the users ’  informat ion 

goals  in order  to  create ef fect ive combinat ions,  on ly  a d i f f icu l t  and t ime consuming study 

wi l l  de l iver  the demanded resul ts  and the fact  that  regular  content changes wi l l  a f fect  

the users ’  in format ion goals  and cause the need for  new studies.  

 

A l though the Access ib i l i ty  Knowledge Base is  a separated system i t  does have a funct ion 

to store a long-term prof i le .  Registrat ion a l lows users to ident i fy  the ir  d isabi l i ty  and 

based on that  in format ion we of fer an opt ion to browse or  search based on the i r  

d isabi l i ty .  A d isabi l i ty  remains cons istent  and does not  change,  at  least  not  as of ten as 

an informat ion goal .  I t  is  for  th is  reason that  th is  funct ion wi l l  prove ef fect ive,  however,  

th is  is  not  to  be cons idered as an example of  a too l  that  be longs to an integrated 
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system. The system does not  adapt the user ’s in format ion goal ,  ne i ther  does i t  learn 

f rom the prev ious user behaviour and nor are the browse and search systems integrated.  

 

An integrated system put to work 

The webs i tes of  Amazon are integrated systems, we focus at  Amazon.co.uk,  bui l t  in  

Per l/CGI,  ran at  an UNIX p lat form and put  to  work in combinat ion with external  programs 

wr i t ten in C/C++ and Java to establ ish i ts  performance.  Amazon system’s short-term-

prof i les  are based the prev ious browse and search behaviour of  the user.  We assume that  

the recommended i tems are a lso a resul t  of  c lever  short- term-prof i le  combinat ions with 

database managed meta- informat ion.  This  assumpt ion is  based on the fact  that  af ter  you 

have been act ive ly  look ing for  a spec i f ic  i tem you wi l l  f ind that  i t  updates i ts  

recommended i tems as wel l 2.  

 

Related work 

The f ie lds of  computer and informat ion sc iences have paid l i t t le  attent ion to the 

invest igat ion of  integrated versus separated systems. However,  there have been a few 

studies invest igat ing the topics re lated to the integrat ion of  browse and search systems 

(Olston & Chi . ,  2003; Pi ro l l i  et  a l . ,  2000 and 2002; Choo & Marton 1999; Sugiyama et  

a l . ,  2004). Nonetheless ,  most  of  these studies d id not  explore the ef fects  of  the systems’  

per formance d i f ferences and that makes th is  study unique and exploratory.   

 

In the f i rs t  exper iment of  Hö lscher and Strube (2000) 12 establ ished internet  experts  

were interv iewed about the ir  normal  search strateg ies.  Af ter  that ,  they performed a 

ser ies of  rea l is t ic  search tasks on the Wor ld Wide Web. With in the second exper iment two 

types of  potent ia l ly  re levant types of  knowledge were compared: Web exper ience and 

domain-spec i f i c  background knowledge.  Subjects  were asked to perform a ser ies of  

search tasks in an economics re lated domain.  This  resul ted in the fo l lowing conc lus ion: 

web exper ience and domain-knowledge combined increase the abi l i ty  to  successfu l ly  

per form a search.  But,  probably one of  the best-known studies in the area of  integrated 

versus separated systems is  the one of  Olston and Chi  (2003).   

 

They descr ibe the two predominant paradigms for  f ind ing informat ion the web: browsing 

and keyword search ing. They argue that  whi le  both paradigms exhib i t  complementary 

advantages, ne i ther  is  adequate a lone for  complex informat ion goals  that  lend 

themselves part ia l ly  to browsing and part ia l ly  to  searching. Accord ing to them, th is  is  

because complex informat ion goals  are a resul t  o f  severa l  cr i ter ia  and of ten with some 

cr i ter ia  in  d i f ferent  search categor ies.  For  instance suppose a user is  look ing for  a ‘ fast  

d ig i ta l  copier ’ ,  in  that case,  search might be more appropr iate for f inding the ‘d ig ita l  

copiers ’  ( the user could s imply use the keywords ‘d ig i ta l ’  and ‘copiers ’  to  f ind the 

re levant informat ion).  Browsing is  poss ib ly  more su i tab le to  ident i fy the ‘ fast ’  cop iers;  

s ince i t  is  a re lat ive cr i ter ion and is  d i f f icu l t  to represent us ing keywords search.  

Accord ing to the authors,  i t  i s  important to integrate browsing and searching into a 

s ing le inter face and propose the approach ca l led ScentTr ia ls  to reach th is  goal .  Based on 

short-term prof i les,  ScentTra i ls  h ighl ights hyper l inks to  ind icate path to  search resul ts  
                                                     
2 Note  tha t  Amazon was not  w i l l i ng  to  g i ve  us  any  de ta i l s  about  i t s  sys tem;  i t  i s  for  th i s  reason  
that  we  had to  use  o ther  sources  which  we  are  not  a l l owed to  ment i on.  
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and users can interpolate between searching and browsing to f ind appropr iate 

informat ion (Chi ,  2004). In a pre l iminary evaluat ion of  the prototype,  they found that 

ScentTra i ls  enabled users to f ind informat ion more quick ly  than by e i ther  search ing or  

browsing a lone.  

 

A var iety of  methods have been used to study informat ion seek ing and retr ieva l .  

Laboratory stud ies for  instance have a l lowed researches to conduct  contro l led studies 

and examine users ’  thought processes dur ing the search by having them th ink a loud as 

they search (Muramatsu and Pratt ,  2001; Hölscher and Strube,  2000).  Muramatsu and 

Pratt  (2001) found that users have d i f f icu l t ies  understanding the operat ion of  query 

transformat ions without addi t ional  ass istance.  They propose to use ‘Transparent  Quer ies ’  

that  make the normal ly opaque transformat ions and process ing of  a  user ’s  query more 

transparent by i l lustrat ing the transformat ions in a v isual ly  annotated presentat ion of  

the query (Muramatsu et  a l . ,  2001).  They conducted a user  study to ga in a better  

understanding of  users ’  knowledge and react ions to  the operat ion of  severa l  query 

transformat ions that  web search engines automat ica l ly  employ.  The resul ts  o f  th is  study 

suggest  that  users do indeed have d i f f i cul t ies  understanding the operat ion of  query 

transformat ions without addi t ional  ass istance.  A l though transparency is  he lpfu l  and 

va luable,  inter faces that  a l low d irect  contro l  o f  query transformat ion by i ts  users might 

u l t imate ly  be more he lpfu l .  I t  can be he lpfu l  because i t  v isua l izes to the user  what 

act ions are taken to return more ef fect ive resul ts .  An example to expla in th is  is  g iven 

next.  The query “ to be or  not  to be” could return an actua l  query as “be”,  a l l  other words 

were removed because they are too common and as you can imagine th is  wi l l  have a 

major af fect  on the returned resul ts.  Therefore we th ink that  an integrated system is  not  

on ly  supposed to learn f rom prev ious user  behaviour but  a lso to of fer  a sort of  

t ransparency,  in  other words: re lat ions or  recommendat ions should be v isual ized.  An 

example of  how to implement query transparency could be: Your actual  query was,  

[query],  and became [query],  i f  you wish to search for an exact  query use quotes:  

[“query”] .  The idea of  transparency should def in i te ly  be cons idered in integrated 

systems, but  t ransparency a lone is by far  not  good enough s ince i t  on ly v isual izes the 

query transformat ion but  does not  of fer  any semant ic  re lat ions or whatsoever.  

 

Sugiyama, Hatano and Yoshikawa (2004) conducted a study that  actual ly  introduces 

semant ic  re lat ions.  Their  study is  based on the fact  that separated systems only return 

stat ic  resul ts  even when users may change their  in format ion goals  f rom one moment to 

another.  Therefore they proposed severa l  approaches to adapt search resul ts  accord ing 

to each user ’s  in formation goal  without  any user  ef fort ,  and ver i f ied the ef fect iveness of  

these approaches.  The proposed approaches to ver i fy  ef fect iveness were: (1) users 

expl ic i t  feedback about the ir  current  in format ion goal  and two d i f ferent  impl ic i t  

approaches: (2) user prof i les  based on pure browsing h istory and (3) user prof i les  based 

on the modif ied co l laborat ive f i l ter ing a lgor i thm they developed which inc ludes semant ic  

re lat ions.  Whi le  users d id have to prov ide feedback expl ic i t ly  in (1),  they d id not have to 

prov ide any ef fort  in the proposed methods (2) and (3) s ince the ir  system impl ic i t ly  

captured changes in user ’s  preference.  The exper iments were implemented us ing Per l .  

They used 50 modif ied query top ics that  were employed as test  top ics.  Af ter  the subjects  

submitted these quer ies to  Google, the ir  system reordered the search resul ts  accord ing 

to each user ’s  prof i le  constructed with help of  the ir  a lgor i thms.  They observed the 

browsing h istory of  30 subjects for  30 days.  They found that  search systems that  adapt 
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to  each user ’s  preferences can be achieved by construct ing short-term user prof i les  

based on modi f ied co l laborat ive f i l ter ing wi th deta i led analys is  o f  users ’  browsing h istory 

in one day.  Their  approach a l lowed each user to perform a f ine-gra ined search,  which is  

not  performed in typ ica l  search engines,  by captur ing changes in each user ’s  preferences 

and i t  was th is  approach that  proved most  ef fect ive. 
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Conclusions 

Which approach,  the integrat ion or separat ion of  browse and search systems, per forms 

best?  That is  the quest ion we wi l l  answer in th is  sect ion.  The answer we expected to f ind 

was that  the integrated system would perform better;  however,  the invest igat ion proved 

otherwise.   

 

As we saw with in the resul ts  most  terminat ions happened dur ing the complex tasks and 

espec ia l ly  Amazon suffered here. In addit ion i t  was again Amazon that  demanded most  

t ime; correct  and incorrect ,  for  both browse and search.  However i t  was Access ib i l i ty  

that  demanded most  steps and not Amazon. When we look at  the keyword averages we 

see that  once again i t  was Access ib i l i ty  that  showed the greatest  use of  keywords and 

not  Amazon. Neverthe less the f ina l  average grades g iven by the subjects  showed near ly  

no d i f ferences between Access ib i l i ty  and Amazon. Then we have Gartner ,  which stood-out 

a l l  the way. I t  proved to perform better  wi thin the complex tasks as opposed to the c lear  

tasks cons idered t ime, steps,  and grades.  I t  was much faster  and more ef f ic ient  than i ts  

opponents again cons idered the complex tasks only.  The grades Gartner rece ived on the 

complex tasks were indeed h igher than i ts  opponents but  lower cons idered the c lear  

tasks,  and so was i ts  per formance.  This  somewhat rad ica l  d i f ference might  be due to the 

fact  that  the c lear  tasks for  Gartner  were found harder to  so lve as the use of  keywords 

ind icated.  This  statement was supported by the quest ionnaires,  where the subjects 

po inted out  that  these tasks was indeed harder to  so lve.   

 

When we look back at  the grades we see that  the d i f ferences between the overa l l  

averages are very smal l ,  and i t  i s  that  Amazon proved to be best  performing,  however,  

the d i f ferences are found min imal .  Nevertheless our data demonstrates that  i t  was 

Gartner  that  proved to be more ef f ic ient  espec ia l ly  cons idered the complex tasks which 

was our main focus.  S ince i t  seems that  our data is  not  rea l ly  to reso lve the doubt about 

which system performed best  we took a c loser look at  the actua l  feedback we rece ived 

f rom the quest ionnaires.  

 

Subjects  were asked i f  the g iven tasks were c lear  enough.  Their  feedback made c lear  

that  the 4t h  task in both vers ions was found more d i f f icu l t .  However, on ly  with in vers ion 

B there were 4 out  of  7 subjects  whom indicated to exper ience trouble comprehending 

the 5 t h  task,  These 4 subjects  were not  capable of  so lv ing the task e i ther  and were the 

cause of  terminat ion as v is ib le with in graph 1. We took a c loser  look at  the remain ing 

three subjects  whom successfu l ly  so lved the concerned task.  Two of  them were females 

and one male,  he was a student Law. We th ink that  the other subjects  d id not  read as 

carefu l ly  as those three d id but we cannot rea l ly  support  th is  statement otherwise than 

the fact  that  women in genera l  show a greater understanding of  the mater ia l  they 

processed (Anderson,  2005).   

 

A lso we found that  people who studied Computer  Sc ience,  Informat ion Sc ience or  

Art i f ic ia l  Inte l l igence per formed much worse than the average subject .  Four  subjects out  

of  the f ive terminat ions were students act ive in one of  these f ie lds.  Bes ides the in tota l  7 

subjects  act ive in one of  these f ie lds a l l  had more then 5 years of  internet  and computer  

exper ience; nonetheless they somehow managed take consume most t ime. Accord ing to 

Hölscher  & Strube (2000) and Navarro-Pr ieto et  a l .  (1999) we are supposed to categor ize 
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these subjects into the category of  ‘expert-searchers ’ .  But  accord ing to them i t  were the 

‘expert-searchers ’  that  should perform best ,  which was not  the case with in our 

invest igat ion.  We therefore could argue that  the ir  def in i t ion of  ‘expert-searchers ’  is  

incorrect  or  that  they,  or  we, came to wrong conc lus ions.  Therefore we wi l l  leave th is  

po int  open for  further d iscuss ion.  I t  is  c lear  that th is  issue requires further  

invest igat ion.  

 

There were no problems with the systems’  inter faces,  due to the fami l iar i ty  tasks. 

However, regard less we set  the start  screen at the search- or  browse-mode users tended 

to start  by search.  There were some except ions but  most  of ten caused by the 

misunderstanding of  their  f reedom to choose between browse and search.  This  means 

that  users tend to search and not  to  browse which contradicts  wi th the resul ts  Teevan et  

a l .  (2004) found.  They argued that  on ly about 35% of  the users with a c lear  informat ion 

goal  actua l ly  use search f i rs t ,  we came to conclude that  th is  percentage is  way to low 

s ince i t  turned out  to be 81,08% in our invest igat ion.  Bes ides we expected that  the more 

complex the informat ion goal becomes the more the browse mode wi l l  be used,  th is  

expectat ion is  supported by our data as is  v is ib le  in  graphs 4 and 11. 

 

We admit  that  comprehending d i f f icu l t ies  had an af fect  on the resul ts  but  we do not  th ink 

that  these af fects  were great  enough to cause such large d i f ferences between Gartner 

and Amazon. However,  cons idered a l l  ev idence our conc lus ion remains; Gartner  

per formed best  despi te the smal l  d i f ferences between Gartner and Amazon.   

 

In order to expla in th is  statement we looked at  a number of  other concerns.  We found 

was that  users only switched to the browse mode when they had reached the leve l  o f  

tota l  desperateness.  Next  we cons ider that  Google was found,  by a l l  subjects,  the 

preferred search engine.  Dur ing the exper iments subjects  of ten referred to the ‘did you 

mean’  funct ion Google of fers,  except  dur ing the tasks where Gartner ’s system was used 

s ince i t  a l ready of fers  th is  funct ion.  Amazon does have a certa in ‘did you mean’  funct ion 

but lacks to show th is  which somet ime let  to  f rustrat ion by subjects.  Nevertheless as 

soon as subjects  found out  that  Amazon was actua l ly  ab le to  understand the i r  

in format ion goal  i t  let  to  great  exc itement.  These facts let  us to  be l ieve that  main 

funct ion of  integrated systems is  certa in ly  to be cons idered.  However,  in  order to  put  the 

main funct ion or  comprehensive module to  work one needs to rea l ize that  th is  module 

should be capable of  understanding semant ic re lat ions between data; independent of  the 

terminology used by the user and websi te.  Th is  means that  the comprehens ive module 

should be able to  understand the meaning of  words.  We bel ieve that  a good 

comprehending module could avoid the user to reach the leve l  of  tota l  desperateness and 

therefore the need to browse.  We th ink that  the phi losophy of  integrated systems is  

a lmost  correct  except for  one smal l  detai l ;  browse should not  be integrated.  

Dynamic Search Systems 

Which approach wi l l  per form best?  The answer is  s imple: Dynamic Search Systems.  

 

A Dynamic Search System can be def ined as a system that  understands the user ’s 

in format ion goal  through understanding the semant ic  re lat ions of  keywords. I t  of fers,  

based on these semant ic  re lat ions,  a l ternat ives to users ’  searches and i ts  inter face 

should be c lear ,  s imple and inc lude query transparency.  A Google l ike inter face is  
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recommendable s ince near ly  a l l  users wi l l  be fami l iar  with i t .  We ca l l  th is  k ind of  

systems: Dynamic Search Systems. 

 

Future Work 

In future work, we p lan to conduct  exper iments with a greater  number of  subjects  and 

attempt to  improve our invest igat ion des ign s ince we now need to inc lude a Dynamic 

Search System and we now can e l iminate the system with a smal l  database,  s ince th is  

var iab le seemed not to matter  much.  
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