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7.1- Introduction

The search on the Web has changed in these last years; users are no more interested in
obtaining a list of Web pages, but in accessing directly the Web objects (e.g. if the user
wants to know the temperature in a city, he expects that the search engine directly returns
it and not a list of pages containing this information). Then the search is becoming a
process and queries tend to be more and more complex, so the answer has to be structured
oriented and not a simple list of pages.

In order to fulfill these requirements, the search engines have to consider the concepts
of domains (fields of interest such as people or city) and types (e.g. image, video). The
user can ask a query (mono-domain-> it regards a single domain; ambiguous-domain->
it involves multiple domains, depending on the interpretation of the user; multi-domain
-> it spans several explicated domains) and the result set is composed by items of several
information types. For example the user is interested in a city and the result set includes
images, news and links.

The problem of layout definition regards the visualization of the different types of result
items, in the result page, in a optimal way that reflects the importance of the information
and the users’ needs. The result visualization is a core aspect of the search engines, because
the way in which the results are showed, influences the quality of the user experience.

7.2- Analysis of the search systems’ behavior

This section is about the background on the existing search engines, with the focus on
the query results in terms of content (domain and type) and layout.

The goal is to understand if the search engines, including domain-specific functionali-
ties, are able to answer mono-domain queries, ambiguous domain queries, multi-domain
queries, with also attention to the organization of the results in the page.
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In particular are considered the aspects of:

e “Query disambiguation”: it means understand if the search engine can recognize
the different concepts possibly related to an ambiguous query.

e “Entity-type identification”: it regards the recognition of proper names by the search
engine, considering also more than one concept.

e “Automatic layout”: it is about the presentation aspects of the different results.

For each one of the previous points are performed some queries, by these general-purpose
search engines: Google (http://www.google.com), Yahoo!(http://www.yahoo.com), Bing
(http://www.bing.com/) - all in the English version. The results are described according
to the involved goals.

7.2.1- Query disambiguation

An ambiguous query is a question with multiple interpretations; each of them is related
to a different meaning.

The goal of this step is to assess if the search engine is able to notice the ambiguity of a
query, thus showing the results about the various concepts connected to the query. As we
don’t know for sure what the user means, it’s a good choice to show a diversified result
set.

It will be taken into account the first page returned by the search engines, because it is
the most important page usually considered by users. If the common interpretations of
the query don’t appear in the first page, the following ones will be examined, to see if and
where the others meanings appear.

Common interpretations are the common meanings related to an ambiguous query: e.g.
by typing only “jaguar” the user is interested in the car or in the animal and not for
example in a specific company, named Jaguar, returned by the search engine.

The considered queries are:

1- Paris Hilton vs Hilton Paris
2- jaguar

3- Washington
4- apple

5- leopard

6- opera

7- panda

8- mouse

9- nike

10- Senna

11- Rai

12- python

13- pascal

The results obtained for each search engine are described in the following table:



The results of the
query “Paris Hilton”
are all about the girl.
A hotel appears in the
second page.

For “Hilton Paris”
instead are showed the
results about the hotels
and the girl.

Considering the query
“Paris Hilton” the
results are all about the
girl. The first result
about the Hilton hotels
is in the third page, but
rarely the user reaches
that page.

For the query “Hilton
Paris” results are about
the hotels and the girl.

“Paris Hilton” is
recognized as the girl
and all the results are
about this person. A
hotel appears in the
second page.

“Hilton Paris” results
are about the Hilton
hotels and the girl.

The query “jaguar” is
recognized as the car
and the big cat.

A minor result is about
the world’s fastest
“supercomputer”
named Jaguar.

The results are about
both the car and the
big cat.

A result with less
importance regards a
company named
Jaguar.

All the traditional
meanings are retrieved:
results are about the
car and the big cat.

“Washington” is
interpreted as the US
capital, the state and
the US president.
Minor results are about
the university in the
Washington state, the
newspaper / magazine
and the sport teams.

“Washington” is
related to the US
capital and the state
(with link about its
university). Other
results regard a sport
team and newspapers.
The reference to the
president appears in
the second page.

The returned results
are on the state (with
also an explicit link to
its university) and the
US capital. A result is
wrong, because it is
about the tourism in
Western Australia.
Only in the third page,
the result on the
president appears; it is
the other traditional
meaning that could be
searched by the user.

The results for the
query “apple” are
about the company /its
products. A news and
an image regard the
fruit.

In the second page
there is a link related
to the fruit.

“apple” is recognized as
the American company
(with some links on its
products) and as the
fruit (only two links).

The results about the
apple company
(including its products
and its stores), and the
fruit are found.




“leopard” is interpreted
as the animal and the
Mac OS.

A less important result
is about a company
with this name.

The results of the
query “leopard” are
about the animal and
the Mac OS.

Minor results regard a
company with this
name, a news in which
leopard is the name of
a street, a novel and a
yacht.

Results for “leopard”
regard both the animal
and the Mac OS.

Less important results
are about a company
with this name, a novel
and a yacht.

The query “opera”
returns references to
the browser and to the
art form (including
links about the theatre
institutions).

A club with this name
is retrieved.

“opera” is interpreted
as the browser and the
art form.

Minor results regard
institutions with this
name.

The results of the
query “opera”’ regard
both the browser and
the art form, including
the theatre institutions.

The query “panda”
return results about
the antivirus (only two
links) and the animal.
There is also a
reference to an
association.

“panda” is recognized
as the animal. A result
is about the antivirus
and one regards a food
chain.

The result set of the
query “panda” consists
on references to the
antivirus (only two
links) and the animal.
Two results are on
restaurant /food chain.

The results of “mouse”
are about the computer
pointing device and the
animal.

Minor results regard
institutions with this
name.

“mouse” is interpreted
as the animal and the
pointing device.

A minor result regards
an institution with this
name.

The query “mouse”
returns results on the
animal and the
pointing device.

A minor result regards
an institution with this
name.

All the results of the
query “nike” are about
the company that
produces sportswear
and sport equipment.
Only in the third page
there are references to
the goddess of Greek
mythology.

“nike” is interpreted as
the company and a
result is about the
goddess of Greek

mythology.

The results for “nike”
are about the company.
One is about the
goddess of Greek

mythology.




10 “Senna” is interpreted  The result set for “Senna” is interpreted
as the medical plant “Senna” comprises as the medical plant;
and as the F1 driver references to the one result is about the
(Ayrton Senna). A medical plant. One link F1 driver (Ayrton
news regards the F'1 is about the F1 driver =~ Senna) and a news
driver Bruno Senna. (Ayrton Senna). regards the F1 driver
A result about a A minor result about a  Bruno Senna.
cosmetic company is cosmetic company is
retrieved. retrieved.

11 “Rai” is interpreted as  Results for “Rai” are The query “Rai”
the Italian tv company, about the share title returns results about
a share title “Reynolds  and the Italian tv the Italian tv company,
American Inc”, there company, but they also the share title, a form
are some institutions regard some of music, an actress
and an actress with institutions, a form of = and a singer.
this name. music, a locality for

resort and an actress.

12 Results for the query “python” is interpreted  “python” return results
“python” are about the as the programming all about the
programming language. language and the programming language
Considering the animal  animal. except for two about
there are only Other results are about the animal.
images/news. a group with similar A sponsored result is
A minor result is about name and a company about a fashion
a group with similar called Python. collection.
name (Monty Python).

13 “pascal” is interpreted = The query “pascal” Results for “pascal” are

as the person (Blaise
Pascal) and the
programming language.
There are other
references about a
project, a restaurant
and a private web site,
all named pascal.

returns references
about the person, the
programming language
and the measurement
unit.

about the programming
language, the person
and the measurement
unit.

A result is about a laser
system, one regards an
actress and another one
is about a private web
site, all named pascal.




Observations:

e We can notice that there is the trend to show a varied result set, as answer of an
ambiguous query. Therefore the behavior of the three analyzed search engines is similar.

e Sometimes the disambiguation is already showed in the first result page, where the
user can find all the links related to the common meanings. Other times instead, it is
necessary to continue the exploration in the next pages (e.g. for some search engines the
information about Washington president, apple fruit, goddess Nike are in the following

pages).

e For some queries the search engines show a varied result set in the first page, but
references are almost all related to one meaning (the most important one, commonly
searched by the user). E.g. for some search engines, the results for “python” in the first
page are almost all about the programming language, or for the query “panda” are almost
all about the animal.

e We found a query (“nike”) for which Google showed only one interpretation in the first
page; the results in fact are all related to the company and not about the Greek goddess.
The result of the last interpretation is anyway returned to the user (it means that the
disambiguation is performed), but in the second page.



7.2.2- Entity-type identification

The goal of this step is to analyze if the search engines can recognize the proper nouns as

concepts. The performed queries are grouped into these categories:

- city,
- actor,

- politician,

- singer,

- product,
- company,

- book,
- author

A subset of the executed queries is:

1- City: Rome, Boston, Moscow, London

2- Actor: Tom Cruise, George Clooney, Brad Pitt, Angelina Jolie

3- Politician: Barack Obama, Jacques Chirac, Romano Prodi, Walter Veltroni

4- Singer: Vasco Rossi, Gianni Morandi, Bruce Springsteen, Bryan Adams

5- Product: PowerShot G11, Deskjet 5500, ir1020, Ipod

6- Company: Nestle, Hp, Nokia, Mattel

7- Book: The cloven viscount, Macbeth, The old man and the sea, The picure of
Dorian Gray

8- Author: Italo Calvino, William Shakespeare, Dan Brown, Carlo Collodi

The results are showed in the following table:

1 The cities are Yahoo recognizes the Bing is able to
recognized by Google. cities, by showing recognize the cities. It
In fact it is showed the pictures, sometimes the shows some pictures,
map and some images news. the city map,
about the city, information about the
sometimes videos, weather and the
blogs, news. attractions in the city,
sometimes news or
videos.
2 Actors are correctly The search engine Actors are recognized:

identified; images,
videos, news, blogs, can

be showed.

recognizes the actors,
by returning for
example photos,
recently news, videos,
references to related
movies/tv
shows/people.

the result set can
include images, news,
videos, blogs.




Politicians are
recognized; Google
returns the list of
recently news, images,
sometimes videos and
references to blog posts.

Politicians are usually
identified: for each of
them can be showed
the references to latest
news, videos and
photos. In few cases it
is returned a flat list of
links.

Politicians are
identified by showing
for example photos,
news, videos, blogs. In
a case it is returned a
flat list of links, but by
reading the related
searches we can
understand that the
name is seen as a
politician.

Singers are identified;
the result set includes
images, videos, news,
sometimes blog posts.

Singers are recognized
and the search engine
returns images, videos,
possible news. In one
case there is a list of
links, but are returned
the play tracks, so the
name is identified as a
singer.

Singers are correctly
recognized and the
result set includes
photos and videos,
sometimes news, blogs.

The search engines
recognizes the
products; for example
are showed the
shopping results, videos
representative of the
product, pictures,
news. In few cases the
products are not
identified, as there
aren’t the shop results.

Products are usually
recognized. The result
set includes a list of
links (sometimes the
reference to Amazon),
but the left bar has the
link “Shopping sites”,
meaning that Yahoo
has recognized that the
entity is a product. In
few cases there is a flat
list of links.

Products are identified
by returning shop
results, sometimes
images, videos or news.
In few cases there is a
flat list of links.

Companies are
recognized, because it
is returned the official
web site, sometimes
news or images about
the realized products.

The search engine
recognizes the
companies by showing
the official web site and
sometimes the news.

Companies are
identified. It is
returned the official
web site and sometimes
news or shopping
results for the realized
products.




7 Books are recognized;
it is returned a list of
links and sometimes
images or also videos
related to films inspired
to the book. In the left
bar there is the link
“Book” meaning that
Google has understood
that the words are
referred to a book.

Books are recognized:
there are images or a
list of links, but on the
left bar there is the link
“Shopping sites”, in
order to buy the book
(or links to specific web
sited such as Amazon,
alibris, Bookrags). In a
case it is recognized the
film inspired to the
book.

The search engine in
few cases recognizes the
books, by returning
images. In many cases
it is returned a flat list
of links or there are
images/videos of films
inspired to the book.

8 Authors are recognized
by showing photos,
sometimes the videos
(for example about an
interview), news, the
timeline related to the
author, books
references.

The search engine
sometimes identifies the
authors, by returning
photos or news or
videos. In many cases
it returns a flat list of
links.

Authors are usually
recognized, as the
result set includes
images of the person,
sometimes news, blog,
videos. In few cases
there is a flat list of
links.

Observation:

In respect to proper nouns, all the three search engines can recognize cities, actors, singers
and companies. Products are recognized except for few cases. Yahoo has some problems
with the categories politician and authors, while Bing for books and authors. Google
instead recognizes correctly books and authors.



7.2.2.1- Identification of more concepts

The behavior of the search engines in respect to composite queries (queries with more
than one concept) is analyzed considering the combinations of:

- Cities and people (actors, politicians, singers),
- People,

- Products,

- Companies,

- Companies and products,

- Authors

The considered queries are:

1- Tom Cruise Rome (actor and city)

2- Barack Obama Boston (politician and city)
3- Bruce Springsteen Rome (singer and city)

4- Brad Pitt Angelina Jolie (actors)

5- Tom Cruise Brad Pitt (actors)

6- Barack Obama Angela Merkel (politicians)
7- Bruce Springsteen Britney Spears (singers)
8- Tom Cruise Bryan Adams (actor and singer)
9- ipod Pixma Ip2700 (products)

10- Nokia Samsung (companies)

11- Hp p3005x (company and product)

12- Oscar Wilde William Shakespeare (authors)

In order to understand if the query is recognized, the result sets of each separate concepts
(e.g. the result set of the query “Tom Cruise” and that of the query “Rome”) have been
compared with the one of the query involving the two concepts together (e.g. Tom Cruise
Rome). Considering the differences between the result sets, it is possible to comprehend
if the involved nouns are identified as concepts or not.

The results are showed in the following table:

1 Google don’t recognize  Yahoo shows some Bing has the same
the query; the result pictures and videos behavior of Yahoo.
set includes a flat list of about the actor in
links. Rome. The search

engine has probably
recognized the actor
and has associated him
with the city key word.

10



The two concepts are
not recognized; there is
a key words based
search.

There is the same
behavior of Yahoo.

There are some images
about the politician,
one of them in the
Boston city. The search
engine may has
identified only the
person and associating
him with the city seen
as a key word.

The result set includes
some photos and videos
about the singer in
Rome. The search
engine has probably
recognized the person,
but not the city (the
association with Rome
is by key word).

There is the same
behavior of Google.

There is the same
behavior of Google.

The search engine
shows images and
videos with the two
actors. We are not sure
that it has recognized
the two people; it could
have understood only
one name (Brad Pitt)
and associating the
other by key words.
News and blog posts
related to them are
returned by correlation
of the key word.

There is the same
behavior of Yahoo.

There is the same
behavior of Google,
without the blog posts.

There are some photos
and videos in which
there are the two
people together. The
search engine may has
recognized only one
actor and associating
the result set with the
other key words.

The behavior is the
same of Google and
there are also some
photos about one
person.

There is the same
behavior of Yahoo.

11



The query is not
recognized: there is a
flat list of links.

There are some photos
with the two people
together, but the search
engine could have
recognized only one
person and associated
the other by key word.

There is the same
behavior of Yahoo.

The result set includes
a flat list of links.

There are some images
and a video related to a
person and only one
photo about the other
person. There are also
some videos with the
two people together.
The search engine may
has recognized the first
noun and seen the
second as a key word.

There is the same
behavior of Yahoo.

The query is not
recognized; Google has
searched by key words.

There are some photos
of Bryan Adams, so the
search engine has
identified only one
person.

There is the same
behavior of Yahoo.

There is a list of links,
retrieved by a key
words based search.

There is a list of links,
but in the left bar the
is the link “Best Buy”,
meaning that Yahoo
has understood that
there are involved some
products.

There is a flat list of
links, but the tab link
“Shopping” indicates
that Bing has
recognized that there
are some products.

10

There is a flat list of
links.

There are some images
about Nokia and
Samsung mobile
phones, but they are
retrieved by a key
words based search (the
two nouns are not
identified as
companies).

There is the same
behavior of Yahoo.

11

Only the product is
recognized, by showing
the shopping results.

There is a flat list of
links, but in the left bar
the link “Shopping”
means that it is
recognized the product.

The product is
recognized, by showing
the shopping results.

12



12 There is a flat list of There are some images  There is the same
links. about one author (the  behavior of Yahoo.
search engine has
probably recognized
him).

Observation:

The analyzed search engines have difficulties in identifying more than one concept (mono-
domain or multi-domain).

Sometimes it is returned a flat list of links: it means that the search engine has searched by
key words, returning all the references with the nouns specified in the query, but without
the identification of the concepts.

Other times instead, it seems that the search engine is able to recognize one concept, by
showing for example pictures for people, or shopping results for products. However the
other concept involved in the query is not recognized, but it is treating as a key word.
Therefore in this case the association is done by connecting the recognized concept (e.g.
the actor Tom Cruise) with the remaining key word (e.g. the key word “Rome”).

13



7.2.3- Automatic layout

The goal of this last step is to understand if, for the previous recognize concepts, there are
automatic layouts, adopted by the search engines. For each concept will be considered
different queries, in order to exemplify the visualization modality and to highlight the
possible differences regarding the content or the structure of the result set.

7.3.1- Layout for cities

Google

1) Moscow

14



2) London, Washington
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3) Boston, Lisbon, Rome, Philadelphia

For the city Philadelphia in the right part of the page there are the links “Also try” (e.g.
Philadelphia airport, Philadelphia eagles,. .. ).

16



3.1) Madrid, Stockholm, Dublin, Hong Kong, Turin
The scheme is similar to the previous one: there are the same content types but the links
are located both before and after the news.

3.1.1) Cancun

The scheme is similar to the one of Madrid: there are the same content types but links
and images, in the bottom of the page, are exchanged (before images and after links).
Map and images — Links — News — Images — Links

3.1.2) Singapore
There are the same content types, but with a different order.
Map and images — Links — Images — Links — News

17



3.2) Oslo
The schema is like the one of Boston, without the news.

3.2.1) Venice, Cairo
The schema is as the one of Oslo, but links are divided before and after the images.
Map and images — Links — Images — Links

18



4) Chicago

4.1) Los Angeles
The scheme is as the one of Chicago, but links are divided before and after the news.
Map and images — Links — News — Links — Blog — Images

19



5) New York

5.1) Tokyo
The schema is similar to the previous one, but the links are divided before and after the

news.
Map and Images — Links — News — Links — Videos — Images

20



6) There are some cases in which the map of the city is visualized at the end of the
page. This group is divided into two cases, because there are the same elements, but with
different order.

6.1) Shanghai

21



6.2) Brasilia

6.2.1) Tunis, Athens
The schema is equal to the previous one, without the news.
Links — Images — Links — Map and Images

Content types (Google city): Map, Image, Link, Sponsored link, News, Video, Blog

22



Yahoo
The following screenshot shows an example of how Yahoo represents the cities:

Other possible layout schemas are:

e Image and links — Links — Images — Sponsored links

e Image and links — Links — Images — Links — Sponsored links

e Image and links — Links — Images — Links — News — Sponsored links

e Image and links — Links — News — Links — Images

e Image and links — Links — News — Links — Images — Sponsored links

e Image and links — News — Links — Images — Sponsored links

e Sponsored links — Image and links — Links — News — Links — Images — Sponsored
links

e Sponsored links — Image and links — Links — Images — Sponsored links

e Sponsored links — Image and links — Links — Images — Links — Sponsored links

e Links — Images — Links — News — Sponsored links

e Links — Images — Sponsored links

e Images — Links

23



In the left part of the page there are usually thumbnails and links to point of inter-
ests in the city. Sometimes there are links to specific web sites, such as “Wikipedia”,
“Wikitravel”, “Yahoo! Travel”, “TimeandDate.com”, “Answers.com”, “New World En-
cyclopedia”, “Wiktionary”, or there are links about “Related Searches”, with names of
correlated cities/states.

Content types (Yahoo city): Image, Link, Sponsored link, News

Bing
The following screenshot shows an example of how Bing represents the cities:

Other possible layout schemas are:

e Box with Image, Map, Weather, Links — Links — News

e Box with Image and info description, Map, Weather, Links — Links — Images

e Box with Image and info description, Map, Weather, Links — Links — News — Images

e Sponsored links — Box with Links, Map, Weather — Links — Images — Sponsored
links

24



e Sponsored links — Box with Image, Links, Map, Weather — Links — Sponsored links

e Sponsored links — Box with Image, Links, Map, Weather — Links — News — Links
— Sponsored links

e Sponsored links — Box with Image, Links, Map, Weather — Links — News — Images
— Links — Sponsored links

e Sponsored links — Box with Image and info description, Map, Weather, Links — Links
— Sponsored links

e Sponsored links — Box with Image and info description, Map, Weather, Links — Links
— Videos — Images — Sponsored links

e Sponsored links — Box with Image and info description, Map, Weather, Links — Links
— News — Links — Sponsored links

e Sponsored links — Box with Image and info description, Map, Weather, Links — Links
— Images — Sponsored links

e Sponsored links — Box with Image and info description, Map, Links — Links — News
— Sponsored links

e Sponsored links — Box with Image and info description, Links — Links — Images —
Sponsored links

e Sponsored links — Box with Image, Map, Links — Links — Sponsored links

e Box with info description, Map, Weather, Links — Links — News

e Box with Image, Map, Links — Links

e Box with Image and info description, Map, Weather, Links — Links

e Links — Images

We can notice that there are many layout schemas, depending on the contents of the ele-
ment “Box” (Images, Links, Images with info description, Map, Weather). If we consider
the “Box” as a close component, without analyzing its content, the cases are reduced to:
e Box — Links — News

e Box — Links — Images

e Box — Links — News — Images

e Box — Links

e Sponsored links — Box — Links — Sponsored links

e Sponsored links — Box — Links — Images — Sponsored links

e Sponsored links — Box — Links — News — Sponsored links

e Sponsored links — Box — Links — News — Links — Sponsored links

e Sponsored links — Box — Links — News — Images — Links — Sponsored links

e Sponsored links — Box — Links — Videos — Images — Sponsored links

e Sponsored links — Box — News — Links — Sponsored links

e Links — Images

Content types (Bing city): Image, Link, Sponsored link, News, Video, Map, Weather

25



7.3.2- Layout for actors

Google

Other layout schemas:

e News — Links — Images — Links — Blog — Videos
e Images — Links — News — Links — Videos

e Images — Links — News — Videos — Links

e Images — Links — News — Videos

e Images — Links — News — Videos — Links — Blog
e Images — Links — News — Links — Blog

e Images — Links — Videos — Links

e Images — Links — Videos — Links — Blog

e Links — News — Images — Links — Blog

e Links — News — Images — Links — Videos

e Links — News — Images — Videos — Links

e Links — Images — Videos — Links

e Links — Images — Links

e Links — Images — Links — News — Videos

e Links — Videos — Images

In the left part of the pages there are the visualization modalities. Sometimes there is
“Something different”, with links to the names of other actors.

26



Content types (Google actors): Image, Link, Sponsored link (in the right part of the page),
Video, News, Blog

Yahoo

Other layout schemas:

e Box with News & Photos, Videos, Twitter — Links — Sponsored links
e Box with News & Photos, Twitter — Links

e Images — Links

e Images — Links — Sponsored links

e Links — Images — Links

The left part of the page contains thumbnails and links to concepts related to the actor.
The possible cases are: “Related People”, “Related Movies”, “Related TV Shows”. Some-
times there is “Related Searches” and/or links to web sites, such as “IMDb”, “Wikipedia”,
“Answers.com”, “Hollywood.com”.

Content types (Yahoo actors): News, Image, Link, Sponsored link (in the bottom/right
part of the), Video, Twitter

27



Bing

Other layout schemas:

e Box with Images, Links — News — Links — Videos — Links — Blogs

e Box with Images, Links — Links — Videos — News — Links — Blogs

e Box with Images, Links — Links — Videos — News — Links

e Box with Images, Links — Links — Videos — Links — Blogs

e Box with Images, Links — Links — Videos — Links

e Box with Images, Links — Links — Videos

e Sponsored links — Box with Images, Links — News — Links — Videos — Links —
Blogs — Sponsored links

e Sponsored links — Box with Images, Links — Links — Videos — News — Links —
Sponsored links

e Videos — Links — Images — Links

e Images — Links

Content types (Bing actors): Image, Video, Blog, News, Link, Sponsored link (in the
top/bottom /right part of the page).
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7.3.3- Layout for politicians

Google

Other layout schemas:

e Links — Images — Links — News — Videos
e Links — Images — Links — News

e Links — Images — Links — Videos

e Links — Images — Links

e Links — News — Images — Links — Blog — Videos
e Links — News — Images — Links — Videos
e Links — News — Links — Videos — Images
e News — Links — Images — Links — Videos
e News — Links — Videos — Links

e Links — Blog — Videos — Images

e Links — News — Blog — Videos — Books

In the left part of the page sometimes there are the references about “Something different”.
In the right part of the page for some politicians there are the links “Also try”.

Content types (Google politicians): News, Image, Video, Blog, Link, Sponsored link, Book
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Yahoo

Other layout schemas:

e Images — Links — News — Links

e Images — Links — News

e Images — Links

e Links — Images — Links

e Box with News, Photos, Videos, Twitter — Links — Images — Links

In the left part of the page there are links to web sites such as “Wikipedia”, “YouTube”,
“BBC News”, “Time Magazine”,... and/or “Related Searches”. In some cases there are
thumbnails and links about “Related People” / “Related TV Shows” / “Related Movies”.
Sometimes in the top and in the bottom of the page it appears “Also try”, with links to
similar contents.

Content types (Yahoo politicians): Link, News, Image, Video, Twitter
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Bing

Other layout schemas:

e Box with Images, Links — Links — Videos — News — Links
e Box with Images, Links — Links — Videos — Links — News
e Box with Images, Links — Links — Videos — Links

e Box with Images, Links, Twitter — Links — News — Links — Blogs
e Box with Images, Description — News — Links — Videos

e Images — Links

e Links — Images

e Videos — Links — News — Images — Links

e News — Videos — Links — Images — Links

e Links — Videos — Images

e Links — Videos — Links — Images

Content types (Bing politicians): Image, Video, News, Blog, Link, Sponsored link, Twitter
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7.3.4- Layout for singers

Google

Other layout schemas:

e Links — News — Images — Videos — Links

e Links — Images — Links — News — Blog — Videos

e Links — News — Links — Blog — Videos — Images

e Images — Links — News — Videos — Links — Blog

e News — Links — Images — Videos — Links

e News — Links — Images — Videos — Links — Twitter (updating content)
e News — Links — Videos — Links — Blog — Images

e Links — Images — Videos — Links

In the left part of the page in a case there are the links “Something different”. In the
right part of the page sometimes there are the links “Also try”.

Content types (Google singers): Image, Video, News, Blog, Link, Sponsored link (in the
right part of the page), Twitter
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Yahoo

Other layout schemas:

e Box with Videos, Links — Links — Images — Links

e Box with Videos, Links — Links — Images — Sponsored links

e Box with Videos, Links — Links — Images — Links — News — Sponsored links
e Box with Videos, Links — Links — Images — Links — Sponsored links

e Box with Videos, Links — News — Links — Images — Links — Twitter

e Box with Videos, Links — Links

e Box with Images, Links — Links

e Box with Images, Links — Links — Images — Links

e Images — Links — News

The left bar contains thumbnails and links to concepts related to the singer. The possible
cases are: “Related People”, “Related Movies”, “Related TV Shows”. Sometimes there
is only “Related Searches” and/or links to web sites such as “Wikipedia”, “You Tube”,
“MTV”, “Yahoo! Music”. It was found a case with the query specifications “Also try”
on the top of the page.

Content types (Yahoo singers): ITmage, News, Video, Link, Sponsored link (in the bot-
tom/right part of the page), Twitter
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Bing

Other layout schemas:

e Box with Images, Links — News — Links — Videos — Links

e Box with Images, Links, Twitter — News — Links — Blogs

e Box with Images, Links, Twitter — Links — Videos — News — Links — Blogs

e Box with Images, Links — Links — Videos — Links — News — Blogs

e Box with Images, Links, Twitter — News — Links — Videos — Links — Blogs

e Box with Images, Links, Twitter — News — Links — Videos — Links

e Box with Images, Links — Links — Videos — News — Links — Blogs

e Sponsored links — Box with Images, Links — Links — Videos — News — Links —
Blogs — Sponsored links

e Box with Images, Links — Links — Videos — Links

e Links — Images — Links

e Links — Videos — Links — Images
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e Links — Videos — Links — Images — Links
e Videos — Links

e Videos — Links — Images

e Videos — Links — Images — Links — News

Content types (Bing singers): Image, Link, Sponsored link (in the top/bottom/right part
of the page), News, Video, Blog, Twitter

7.3.5- Layout for companies

Google

Other layout schemas:

e Links (the first one to the official site)

e Links (the first one to the official sites) — News

e Sponsored links — Links (the first one to the official sites)— News

e Sponsored links — Links (the first one to the official sites)— News — Links

e Links (the first one to the official sites) — News — Links

e Links (the first two to the official sites) — News — Shopping results (of company’s
products)

e Links (official web site) — Shopping results — Links

Content types (Google companies): Link, Sponsored link, News, Image, Shop
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Yahoo

Other layout schemas:

e Links (the first one/two to the official site) — Sponsored Links

e Links (the first one to the official site) — News — Links

e Sponsored links — Links (the first one to the official site) — Sponsored links
e Links (the first one to the official site) — Images — Links

e Links (the first one to the official site) — News

In the left part sometimes there is the link “Shopping Sites” for the company’s products.

Content types (Yahoo companies): Link, Sponsored link (in the right/top/bottom part of
the page), News, Image
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Bing

Other layout schemas:

e Sponsored links — Links (also to the official web site) — News — Sponsored links

e Sponsored links — Box with links (official web site) — Links — Shop — Sponsored
links

e Sponsored links — Box with links (official web site) — Links — Shop — Links — News
— Sponsored links

e Sponsored links — Box with links (official web site) — Links — News — Links —
Sponsored links

e Sponsored links — Box with links (official web site) — Links — News — Links — Shop
(for the company’s products) — Sponsored links

e Sponsored links — Box with links (official web site) — Links — News — Shop (for the
company’s products) — Sponsored links

e Sponsored links — Box with links (official web site) — Links — Twitter — Links —
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Images — Links — News — Shop — Sponsored links

e Box with links (official web site) — Links — Shop (for the company’s products) —
Links

e Box with links (official web site) — Links — News — Links — Shop

e Links (the first to the official web site) — News — Videos — Links — Shop

e Links (the first one to the official web site)

e Links (the first to the official web site) — Shop

Content types (Bing companies): Link, Sponsored link, News, Image, Shop

7.3.6- Layout for products

Google

Other layout schemas:

e Links

e Shopping results — Links

e Shopping results — Links — Videos — Links — News
e Links — Shopping results — Links — Images
e Links — Shopping results — Links — Videos
e Links — Shopping results — Videos — Links
e Links — Videos

e Links — Videos — Links

e Links — Blogs — Videos

e Links — News — Video — Links

e Links — News — Links — Images
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e Links — Shopping results — Images — Links — Videos

e Links — Shopping results — News — Links

e Images — Links — Shopping results — Links — Videos

e Links — Twitter results (updating) — Shopping results — Links

In the left bar it is visualized the link “Shopping”, in order to buy the product. Sometimes
there are the links “Something different”.

Content types (Google products): Link, Sponsored link (in the right part of the page),
Shop, Video, Image, Twitter

Yahoo

Other layout schemas:

e Links — Sponsored links

e Sponsored links — Links

e Links — News — Links — Sponsored links

In the left part of the page there are links to Shopping sites or to specific web sites such
as “Amazon”, “Engadget”, “Office Depot”, “CNET Reviews”, “ShopWiki”. In few cases
it appears “Related Searches” with links to similar products.

Content types (Yahoo products): Link, Sponsored link (in the right/top/bottom part of
the page).
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Bing

Other layout schemas:

e Links

e Shop — Links

e Sponsored links — Shop — Links — Sponsored links

e Sponsored links — Links — Shop — Sponsored links

e Sponsored links — Links — Shop — Links — Sponsored links

e Sponsored links — Links — News — Links — Shop — Links — Videos — Sponsored
links

e Sponsored links — Shop — Links — Images — Sponsored links

e News — Videos — Links — Shop — Links

In the left/bottom part of the page sometimes there are the links about the “Related
Searches”. Also in the case where it is returned the list of links there is the tab “Shopping”,
on the top of the page.

Content types (Bing products): Link, Sponsored link, Shop, News, Video
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7.3.7- Layout for books

Google

Other layout schemas:

e Links

e Links — Videos — Links — Images

e Links — Videos — Books — Links — Images

e Links — Videos — Images

e Links — Images — Books — Links — Videos

e Links — Images — Videos — Books — Links — Timeline (with references to the
specified key words)

e Links — Images — Videos — Links — Timeline

e Links — Books — Timeline

e Links — Timeline — Images

(Videos regard the films inspired to the book. Some images are about the film while
others are about the book coverage).

In the left part of the page there is always the link “Books” and sometimes the links
Something different. In the right side, sometimes there is “Also try”.

Content types (Google books): Link, Sponsored link (in the right part of the page), Shop,
Video, Image, Book, Timeline
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Yahoo

Other layout schemas:

e Links — Images — Sponsored links
e Links — Sponsored links

e Images — Links — Sponsored links
e Images — Links

In the left part of the page there is the link Shopping sites, in order to buy the book,
or links to other web sites such as “Amazon”, “Wikipedia”, “BookRags”, “SparkNotes”.
Sometimes there is “Related Searches” or “Related People”.

Content types (Yahoo books): Link, Sponsored link (in the right/bottom part of the page),
Image
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Bing

Other layout schemas:

e Links — Images

e Links — Videos — Images

e Links — News — Videos — Links — Images

(Videos regard the films inspired to the book. Some images are about the film while
others are about the book coverage).

Content types (Bing books): Link, Sponsored link, Image, Video, News
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7.3.8- Layout for authors

Google

Other layout schemas:

e Links — Videos — Images

e Links — Videos — Books — Images

e Links — Timeline — Books — Images

e Links — Images

e Links — News — Images

e Links — Timeline — Images

e Links — Images — Links — Video

e Links — Images — Links — Timeline

e Links — Images — Links — Timeline — Books
e Links — Images — Links — News — Timeline

Content types (Google authors): Link, Sponsored link (in the right side), Image, News,
Timeline, Book, Video
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Yahoo

Other layout schemas:

e Links — Images

e Links — Images — Sponsored links

e Links — Images — Links

e Box with News & Photos, Videos, Twitter — Links

The left bar contains thumbnails and links to concepts related to the author. The possible
cases are: “Related TV Shows”, “Related Searches”. Sometimes there are links to web
sites such as “Wikipedia”, “Answers.com”.

Content types (Yahoo authors): Link, Sponsored link (in the bottom/right part of the
page), Image, News, Video, Twitter
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Bing

Other layout schemas:

e Box with Image, Description — Links — Videos

e Box with Images, Links — Links — Videos — News — Links
e Box with Images, Description — Links — Videos — Links

e Box with Images, Links — Links

e Box with Images, Description — Links

e Box with Links — Links — News — Links — Blog

e Links — Images

e Images — Links

Content types (Bing authors): Link, Sponsored link (in the right side), Image, News,
Video, Blog
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7.3- Model of the Search Process

The search process of a search engine which integrates domain specific results, is composed
by several phases:

1- Query submission: the user submits the query, by specifying some key words.

2- Query computation: the search engine computes the query and in particular it
identifies the involved domain(s), each of them is associated to sub-search engines,
that are invoked in order to retrieve the corresponding results. Each sub-search
engine returns results of a specific type (e.g. image, link, video).

3- Result visualization: a subset of the retrieved results is showed to the user.

A scenario which exemplifies this process is about a user that is interested in finding
information about “Moscow”. The search engine identifies the domain “City” and invokes
the related sub-engines. Each of them returns a specific result type: for example the sub-
engine x retrieves images about the city, the sub-engine y is dedicated to links and the
sub-engine z is focused on videos. Finally the user interface shows a subset of the results,
like the one of the following picture. There are items of different types: the map of the
city, some links, images, news and videos. How these items are positioned in the page is
an aspect of the layout.

In case of ambiguous queries, the search engine tries to recognize the domains related to
the different interpretations and shows the results about more than one domain. Explicit
multi-domain queries are correctly managed by SeCo which integrates results coming from
the involved domains and shows then to the user. It is involved a process of combination
(based on structured information and joins operations), and there are specific search
services which retrieve the domain specific information.
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