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Abstract

Purpose – This paper aims to investigate the multiple language support features in internet search
engines. The diversity of the internet is reflected not only in its users, information formats and
information content, but also in the languages used. As more and more information becomes available
in different languages, multiple language support in a search engine becomes more important.

Design/methodology/approach – The first step of this study is to conduct a survey about existing
search engines and to identify search engines with multiple language support features. The second
step is to analyse, compare, and characterise the multiple language support features in the selected
search engines against the proposed five basic evaluation criteria after they are classified into three
categories. Finally, the strengths and weaknesses of the multiple language support features in the
selected search engines are discussed in detail.

Findings – The findings reveal that Google, EZ2Find, and Onlinelink respectively are the search
engines with the best multiple language support features in their categories. Although many search
engines are equipped with multiple language support features, an indispensable translation feature is
implemented in only a few search engines. Multiple language support features in search engines
remain at the lexical level.

Originality/value – The findings of the study will facilitate understanding of the current status of
multiple language support in search engines, help users to effectively utilise multiple language support
features in a search engine, and provide useful advice and suggestions for search engine researchers,
designers and developers.
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Introduction
Cross-language information retrieval
Cross-language information retrieval (CLIR) is a subfield of information retrieval
dealing with the retrieval of information written in a language different from the
language used in a user’s query (Hansen et al., 2002). For example, a user may submit
his/her query in English but look for relevant documents written in Chinese or other
languages. The issues of CLIR have been discussed for several decades. Research
efforts for developing CLIR techniques can be traced back to the early 1970s (Salton,
1970). However, it was not until the first workshop Workshop on Cross-Linguistic
Information Retrieval held in Zurich during the SIGIR-96 conference in August 1996
that the research community of IR has begun to tackle the problems of CLIR
extensively and intensively (Kishida, 2005).

Matching between a submitted query in one language and a document in another
language is a major issue in the field. There are three kinds of strategies for matching a
query with a set of documents (Oard and Diekema, 1998; Kishida, 2005). One is cognate
matching that is based on more sophisticated linguistic relationships such as fuzzy
matching (Davis, 1997) and the n-gram method (Hedlund et al., 2002). The second is
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basic query translation that translates a source language of a query into a target
language and then uses the translated query to search. Query translation is the more
widely used matching strategy due to its simplicity. One of the advantages of the
strategy is that it does not have to change the internal existing data structures of the
database. However, as many researchers have pointed out, it is relatively difficult to
resolve term ambiguity arising from the process of query translation because queries
are often short, and short queries provide little context for disambiguation (Oard and
Diekema, 1998; Braschler et al., 1999). The last strategy is document translation, which
translates all documents in a database into a target language. It is clear that translation
of a full-text is not only difficult but also time consuming (Rosemblat et al., 2003). After
matching is completed, we need to compute a score for a retrieved document according
to a standard retrieval model such as the vector space model or probabilistic model,
and then compare it with a predefined retrieval threshold to determine whether or not it
is included in the results list.

Multiple language support in a search engine
With the advent of the worldwide web, the amount of information on the internet has
grown at an exponential rate. The richness and dynamics of internet information
resources have resulted in a fundamental revolution in how individuals search for
information. The search engine is a primary means of searching for information on the
internet. There are numerous search engines available on the internet and their
features and functionality vary (Zhang and Chueng, 2003; Hassan and Zhang, 2001). It
was reported that more than 500 billion web pages are available on the internet and it
is not surprising that the number of searches per day in the internet has reached over
550 million searches, an unprecedented record (Grossman, 2003). The internet is
becoming more diverse in terms of web page languages. Due to globalisation, more and
more web pages are presented in multiple languages. It happens not only in a country
with multiple official languages but also in a country with a single official language.
According to a study (Takagi and Gey, 2003), the most dominant languages on the
internet pages were English (57.37 per cent), German (8.72 per cent), French (4.10 per
cent), Russian (3.34 per cent), Japanese (3.24 per cent), Chinese (3.16 per cent), Spanish
(3.03 per cent), Italian (2.65 per cent), Korean (2.25 per cent), and Dutch (2.17 per cent).
However, while English remains the predominant language, its share has been
declining from 72 per cent in 1999 to 57.3 per cent in 2003 (Gey et al., 2005).

As we know, the internet offers an extensive network infrastructure where
information can move freely across national boundaries. Geographic boundaries no
longer seem to be a barrier for information movement thanks to this wonderful vast
network. However, the linguistic barrier for access to web pages in different languages
still remains (Oard, 1997). In other words, information resources available in different
languages on the internet would not be utilised effectively if a multiple language
support mechanism is not integrated in a search engine.

Several search engines now offer monolingual search in a number of languages
coupled with machine translation software to translate web pages into English
(AltaVista and Google are prominent examples) (Gey et al., 2005). That is, most search
engines handle cross language searches in the following way: they usually accept
queries from users in a specified language. After web pages are retrieved, an integrated
translation mechanism is applied to translating them into an accepted language, say
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English. Google has developed an innovative technique for web page translation that
has some kind of automatic learning feature. It teaches itself to translate a text by
analysing web pages that already exist in multiple languages to make output much
more fluent than output generated by the traditional pre-programming set rules of
grammar and vocabulary (Teslik, 2006).

It is evident that there are differences between traditional cross language
information retrieval and multiple language support (MLS) in a search engine. Due to
the nature of the internet information, it is not feasible to copy the methods and
technology of CLIR directly to the multiple language support. For instance, it is
impossible to translate all web pages into a target language and then search them.
Cognate matching is not suitable in the internet environment because of dynamics and
diversity of domains and web page contents. Without doubt, multiple language
support has a natural relationship with CLIR. The basic methods and techniques of
multiple language support in a search engine derive from CLIR. But the basic methods
and techniques of CLIR must be adapted to the internet environment before they are
applied to it.

In this study we investigate search engines with multiple language support features
and identify potential multiple language support functionality in search engines. By
comparing, characterising, and analysing multiple language support features in these
search engines we hope that the study findings will facilitate understanding of the
current status of multiple language support in search engines, help users to effectively
utilise multiple language support features in a search engine and provide useful advice
and suggestions for search engine researchers, designers and developers.

Study findings and analysis
Search engine selection
The first step of the investigation was to conduct a survey about existing search
engines and to identify search engines with multiple language support features. To get
an exhaustive list of search engines, the investigators used two basic approaches: a
search engine was used to search on the internet, and search engine lists that were
already available were utilised, such as a well known website, www.
searchenginewatch.com. An attempt was made to include as many search engines
as possible in the survey. The selected search engines were categorised into three basic
types: meta-search engines, regular search engines, and also visualisation search
engines. Each potential search engine was examined to ascertain whether multiple
language support features were provided. Search engines with both strong and weak
multiple language support features were included.

As a result, a total of 82 search engines were investigated in this survey but only 21
search engines featured multiple language support. The investigated search engines
with multiple language support features are listed in Table I. In the table, names and
http addresses of these search engines are included. There are seven, eleven, and three
search engines respectively in the regular search engine, meta-search engine, and
visualisation search engine categories. Among these investigated search engines, 14
per cent (7/50) of the surveyed regular search engines, 52.38 per cent (11/21) of the
surveyed meta-search engines, and 27.27 per cent (3/11) of the surveyed visualisation
search engines had multiple language support features. It is evident that meta-search
engines tended to have multiple language support features.
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Analysis of supported languages in a search engine
The number of supported languages in a search engine. The number of different
languages a search engine can search and process is one of the important criteria of
multiple language support. If a search engine can search in a language in this case, it
means that the search engine can seek web pages in that particular language. It is clear
that the greater the number of languages that a search engine can search and process,
the more powerful it is in terms of multiple language support features. The number of
supported languages varied in different search engines, ranging from 2 to 49 in the
search engines. To obtain a complete supported language list, the investigators
tabulated every language supported by each of the investigated search engines. The
final results (see Table II) show that Iboogie processed 49 different languages and
outnumbered other search engines. Since there were too many columns in the original
table, the table was split into two sub-tables (Tables II and III) with the same row
structures. The average number of the supported languages that an investigated
search engine supports was around 21.57. The average number of search engines in
which a language was included was 8.88. Notice that some search engines such as
Ithaki and Kartoo only listed geological areas or countries rather than languages as
their multiple language support options in their interfaces. Among the 51 languages,
English (21), French (21), German (20), Spanish (19), Italian (19), Dutch (18), Portuguese
(17), Norwegian (16), Danish (15), and Swedish (15) were the most frequently used
languages. The last column of Table III indicates the total number of search engines
that included the language listed in the first column. For instance, Arabic was included
in nine search engines. All of the 21 search engines could process these two languages
(English and French). Swahili was only included in one search engine (IBoogie). The
search engines IBoogie, EZ2Find, Vivisimo, MSN, Google, Yahoo, AlltheWeb, and
AltaVista supported 49, 48, 47, 38, 37, 37, 36 and 36 languages, respectively. The search
engine Copernic Agent supported the fewest languages (two).

It is also worth mentioning that language descriptions for different languages in a
search engine multiple language support interface differed. Some search engines used
English like Google. However, some search engines used original language in their
interfaces. Some search engines used both. That is why we list two columns (Language
in English and Original language) in Tables II and III to distinguish the two situations. In
the table, “v” and “a” stand for language in English and original language, respectively.
For example, the search engine EZ2Find used Francais instead of French, Deutsch
instead of German, and Espanol instead of Spanish. Some search engines presented
non-Roman languages using ideogram characters such as Chinese in IxQuick.

It is not a coincidence that the most frequently used languages on the internet
(English, German, French, Spanish, Italian, and Dutch) were supported by the
investigated search engines. However, notice that Russian, Japanese, and Chinese were
not on the top list of the investigated search engines.

Language and geography limiter in a search engine. Search engines like Google
allowed users to specify returned web pages from a search in not only a language but
also a country. The reason that both languages and countries were separately listed as
two options in some search engines is that some countries may have multiple official
languages, for instance, English and French are both official languages in Canada. If
users specify Canada as a located country in a query, then web pages in both English
and French are retrieved and presented in a search results list. However, selection of a

OIR
31,4

520



L
an

g
u

ag
e

in
E

n
g

li
sh

(v
)

L
an

g
u

ag
es

in
or

ig
in

al
(a

)
A

ll
th

ew
eb

(v
a
)

A
lt

aV
is

ta
(v

a
)

A
sk (v
)

G
oo

g
le

(v
)

M
S

N
(v

)
T

eo
m

a
(v

)
Y

ah
oo

(v
)

C
op

er
n

ic
A

g
en

t
(a

)
D

og
p

il
e

(v
)

E
x

it
e

(v
)

E
Z

2F
in

d
(a

)

A
fr

ik
aa

n
s

A
fr

ik
aa

n
s

1
A

lb
an

ia
n

S
h

q
ip

1
1

1
1

A
ra

b
ic

A
ra

b
ic

1
1

1
1

1
1

B
as

q
u

e
E

u
sk

ar
a

1
B

el
ar

u
si

an
B

el
ar

u
si

an
1

1
B

u
lg

ar
ia

n
B

u
lg

ar
ia

n
1

1
1

1
1

1
B

y
el

or
u

ss
ia

n
C

at
al

an
C

at
al

an
1

1
1

1
1

1
C

h
in

es
e

si
m

p
li

fi
ed

C
h

in
es

e
si

m
p

li
fi

ed
1

1
1

1
1

1
C

h
in

es
e

tr
ad

it
io

n
al

C
h

in
es

e
tr

ad
it

io
n

al
1

1
1

1
1

1
C

ro
at

ia
n

H
rv

at
sk

i
1

1
1

1
1

1
C

ze
ch

C
ze

ch
1

1
1

1
1

1
D

an
is

h
D

an
sk

1
1

1
1

1
1

1
1

D
u

tc
h

N
et

h
er

la
n

d
s

1
1

1
1

1
1

1
1

1
1

E
n

g
li

sh
E

n
g

li
sh

1
1

1
1

1
1

1
1

1
1

1
E

st
on

ia
n

E
es

ti
1

1
1

1
1

1
F

ar
oe

se
F

ar
oe

se
1

F
in

n
is

h
S

u
om

i
1

1
1

1
1

1
F

re
n

ch
F

ra
n

ca
is

1
1

1
1

1
1

1
1

1
1

1
F

ri
si

an
F

ry
sk

1
G

al
ic

ia
n

G
al

eg
o

1
G

er
m

an
D

eu
ts

ch
1

1
1

1
1

1
1

1
1

1
G

re
ek

G
re

ek
1

1
1

1
1

1
H

eb
re

w
H

eb
re

w
1

1
1

1
1

1
H

u
n

g
ar

ia
n

M
ag

y
ar

1
1

1
1

1
1

(c
on

ti
n
u
ed

)

Table II.
A list of languages in the

investigated search
engines

Multiple
language in

search engines

521



L
an

g
u

ag
e

in
E

n
g

li
sh

(v
)

L
an

g
u

ag
es

in
or

ig
in

al
(a

)
A

ll
th

ew
eb

(v
a
)

A
lt

aV
is

ta
(v

a
)

A
sk (v
)

G
oo

g
le

(v
)

M
S

N
(v

)
T

eo
m

a
(v

)
Y

ah
oo

(v
)

C
op

er
n

ic
A

g
en

t
(a

)
D

og
p

il
e

(v
)

E
x

it
e

(v
)

E
Z

2F
in

d
(a

)

Ic
el

an
d

ic
Is

le
n

sk
a

1
1

1
1

1
1

In
d

on
es

ia
In

d
on

es
ia

1
1

1
1

It
al

ia
n

It
al

ia
n

o
1

1
1

1
1

1
1

1
1

1
Ja

p
an

es
e

Ja
p

an
es

e
1

1
1

1
1

1
K

or
ea

n
K

or
ea

n
1

1
1

1
1

1
L

at
in

L
in

g
u

a
L

at
in

a
1

L
at

v
ia

n
L

at
v

ia
n

1
1

1
1

1
1

L
it

h
u

an
ia

n
L

ie
tu

v
iu

1
1

1
1

1
1

M
al

ay
B

ah
as

a
M

el
ay

u
1

1
N

or
w

eg
ia

n
N

or
sk

1
1

1
1

1
1

1
1

P
er

si
an

F
ar

si
1

1
1

1
1

P
ol

is
h

P
ol

sk
a

1
1

1
1

1
1

P
or

tu
g

u
es

e
P

or
tu

g
u

es
1

1
1

1
1

1
1

1
R

om
an

ia
n

R
om

an
a

1
1

1
1

1
1

R
u

ss
ia

n
R

u
ss

ia
n

1
1

1
1

1
1

S
er

b
ia

n
S

rp
sk

i
1

1
1

S
lo

v
ak

S
lo

v
en

sk
o

1
1

1
1

1
1

S
lo

v
en

ia
n

S
lo

v
en

sk
y

1
1

1
1

1
1

S
p

an
is

h
E

sp
an

ol
1

1
1

1
1

1
1

1
1

1
S

w
ah

il
i

K
is

w
ah

il
i

S
w

ed
is

h
S

v
en

sk
a

1
1

1
1

1
1

1
1

T
h

ai
T

h
ai

1
1

1
1

1
T

u
rk

is
h

T
u

rk
ce

1
1

1
1

1
1

U
k

ra
in

ia
n

U
k

ra
in

ia
n

1
V

ie
tn

am
es

e
V

ie
tn

am
es

e
1

W
el

sh
C

y
m

ra
eg

1
T

ot
al

36
36

6
37

38
6

37
2

10
10

48

Table II.

OIR
31,4

522



L
an

g
u

ag
e

in
E

n
g

li
sh

(v
)

L
an

g
u

ag
es

in
or

ig
in

al
(*

)
H

ot
B

ot
(v

)
IB

oo
g

ie
(v

)
It

h
ak

i
(v

)
Ix

Q
u

ic
k

(*
)

M
et

aC
ra

w
le

r
(v

)
V

iv
is

im
o

(v
)

W
eb

C
ra

w
le

r
(v

)
K

ar
to

o
(*

)
O

n
li

n
el

in
k

.
(*

)
U

ji
k

o
(*

)
T

ot
al

A
fr

ik
aa

n
s

A
fr

ik
aa

n
s

1
1

3
A

lb
an

ia
n

S
h

q
ip

1
1

6
A

ra
b

ic
A

ra
b

ic
1

1
1

9
B

as
q

u
e

E
u

sk
ar

a
1

1
3

B
el

ar
u

si
an

B
el

ar
u

si
an

2
B

u
lg

ar
ia

n
B

u
lg

ar
ia

n
1

1
8

B
y

el
or

u
ss

ia
n

1
1

2
C

at
al

an
C

at
al

an
1

1
8

C
h

in
es

e
si

m
p

li
fi

ed
C

h
in

es
e

si
m

p
li

fi
ed

1
1

1
1

1
11

C
h

in
es

e
tr

ad
it

io
n

al
C

h
in

es
e

tr
ad

it
io

n
al

1
1

1
1

10
C

ro
at

ia
n

H
rv

at
sk

i
1

1
8

C
ze

ch
C

ze
ch

1
1

8
D

an
is

h
D

an
sk

1
1

1
1

1
1

1
15

D
u

tc
h

N
et

h
er

la
n

d
s

1
1

1
1

1
1

1
1

18
E

n
g

li
sh

E
n

g
li

sh
1

1
1

1
1

1
1

1
1

1
21

E
st

on
ia

n
E

es
ti

1
1

8
F

ar
oe

se
F

ar
oe

se
1

1
3

F
in

n
is

h
S

u
om

i
1

1
1

1
10

F
re

n
ch

F
ra

n
ca

is
1

1
1

1
1

1
1

1
1

1
21

F
ri

si
an

F
ry

sk
1

1
3

G
al

ic
ia

n
G

al
eg

o
1

1
3

G
er

m
an

D
eu

ts
ch

1
1

1
1

1
1

1
1

1
1

20
G

re
ek

G
re

ek
1

1
1

1
10

H
eb

re
w

H
eb

re
w

1
1

8
H

u
n

g
ar

ia
n

M
ag

y
ar

1
1

8
Ic

el
an

d
ic

Is
le

n
sk

a
1

1
8

(c
on

ti
n
u
ed

)

Table III.
A list of languages in the

investigated search
engines

Multiple
language in

search engines

523



L
an

g
u

ag
e

in
E

n
g

li
sh

(v
)

L
an

g
u

ag
es

in
or

ig
in

al
(*

)
H

ot
B

ot
(v

)
IB

oo
g

ie
(v

)
It

h
ak

i
(v

)
Ix

Q
u

ic
k

(*
)

M
et

aC
ra

w
le

r
(v

)
V

iv
is

im
o

(v
)

W
eb

C
ra

w
le

r
(v

)
K

ar
to

o
(*

)
O

n
li

n
el

in
k

.
(*

)
U

ji
k

o
(*

)
T

ot
al

In
d

on
es

ia
In

d
on

es
ia

1
1

1
1

8
It

al
ia

n
It

al
ia

n
o

1
1

1
1

1
1

1
1

1
19

Ja
p

an
es

e
Ja

p
an

es
e

1
1

1
1

1
11

K
or

ea
n

K
or

ea
n

1
1

1
1

10
L

at
in

L
in

g
u

a
L

at
in

a
1

1
3

L
at

v
ia

n
L

at
v

ia
n

1
1

8
L

it
h

u
an

ia
n

L
ie

tu
v

iu
1

1
8

M
al

ay
B

ah
as

a
M

el
ay

u
1

1
4

N
or

w
eg

ia
n

N
or

sk
1

1
1

1
1

1
1

1
16

P
er

si
an

F
ar

si
5

P
ol

is
h

P
ol

sk
a

1
1

1
1

1
11

P
or

tu
g

u
es

e
P

or
tu

g
u

es
1

1
1

1
1

1
1

1
1

17
R

om
an

ia
n

R
om

an
a

1
1

8
R

u
ss

ia
n

R
u

ss
ia

n
1

1
1

1
10

S
er

b
ia

n
S

rp
sk

i
1

4
S

lo
v

ak
S

lo
v

en
sk

o
1

1
8

S
lo

v
en

ia
n

S
lo

v
en

sk
y

1
1

8
S

p
an

is
h

E
sp

an
ol

1
1

1
1

1
1

1
1

1
19

S
w

ah
il

i
K

is
w

ah
il

i
1

1
S

w
ed

is
h

S
v

en
sk

a
1

1
1

1
1

1
1

15
T

h
ai

T
h

ai
1

1
7

T
u

rk
is

h
T

u
rk

ce
1

1
1

1
10

U
k

ra
in

ia
n

U
k

ra
in

ia
n

1
1

3
V

ie
tn

am
es

e
V

ie
tn

am
es

e
1

1
3

W
el

sh
C

y
m

ra
eg

1
1

3
T

ot
al

10
49

15
17

10
47

10
6

20
3

21
.5

7

N
o
te
:

A
fr

ik
aa

n
s

is
al

m
os

t
th

e
sa

m
e

as
D

u
tc

h
an

d
B

as
q

u
e

is
al

m
os

t
th

e
sa

m
e

as
G

al
ic

ia
n

Table III.

OIR
31,4

524



language or a country cannot guarantee all returned web pages from a query are in that
language or country. For instance, people use a query “information retrieval” to search in
Google and specify China as a located country, but the returned results do not exclude
web pages in English or other languages because all web pages on Chinese web sites are
not necessarily in Chinese. Another advantage of the country option is that if users are
interested in information on a certain local area or country, they can directly select that
area or country without knowing its official language to conduct a search.

In order to create a language-friendly interface, some search engines even rendered
their interfaces in different languages. In other words, all titles, tool bars, description,
and explanations in an interface can be set in a specified language by users. This
would definitely benefit users who are only familiar with one language. This feature
can be accessed in either language preferences or customisations windows. For the
summarised details see Table IV. A total of 12 search engines allowed users to specify
areas or countries. A total of 17 search engines allowed specific languages. And four
search engines could render multiple language displays in their interfaces. Three
search engines (Google, MSN, and IxQuick) provided all three services. One unique
feature of Google was that if a user’s preferred language was not listed, Google allowed
its users to add it to Google by joining its volunteer translation program.

Visibility of multiple language support in a search engine. A search engine usually
provides users with a group of features such as multiple language support which
means that a search engine provides an option for searching *only * in the given
language, filtering and with display limitation of the number of retrieved web pages and
other audio/video functions such as image, map, news release, in addition to a primary

Search specified in
countries or areas

Search specified in
languages

Interfaces rendered
in multiple
languages Level

AlltheWeb U U 2
Ask U U 3
AltaVista U U 3
Google U U U 2
MSN U U U 2
Teoma U U 2
Yahoo U U 3
Copernic Agent U 1
Dogpile U 2
Exite U U 3
EZ2Find U 1
HotBot U 2
IBoogie U 2
Ithaki U 2
IxQuick U U U 1
MetaCrawler U 2
Vivisimo U 3
WebCrawler U 2
Kartoo U 1
Onlinelink U 1
Ujiko U 1
Total 12 17 4

Table IV.
Language and country

specification and
interface language

presentation
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search feature. The visibility of a feature in a search engine interface refers to its level,
position, and form within the interface. It is clear that poor visibility of a feature would
definitely affect its usability. For instance, if a feature is embedded at a very deep level
within an interface, it would be difficult to find and therefore it would not be used by
users. Since a search engine offers multiple features for users and has a limited display
space in its interface, it has to balance all feature presentations in its interface. The level
of a feature in a search engine is defined as the number of clicks/selections from the main
interface of a search engine down to the screen that contains that feature. According to
our investigation, the multiple language support feature in ten investigated search
engines are located at the second level, in six search engines at the first level, and in five
search engines at the third level (for the level details of multiple language support in
search engines, see the last column level in Table IV).

The ideal position or the most visible position of multiple language support should
be located at the first level of a search query interface. It means that users can directly
select a wanted language while launching a search. There were two basic formats for
users to select a language: a drop-down language list such as Google and EZ2Find and
a check box list such as IxQuick. A check box list is more intuitive and
straightforward. It requires fewer users’ actions than a draw-down list does. However,
a drop-down list can hold more items than a check box list does. If the number of
supported languages is relatively large, a drop-down list may be more appropriate.
And it also saves display room for an interface in general.

Multiple language support features in search engines were usually located in the
“Advanced search” section under the “Language” category at the second or third level of
a main interface. For instance, in Google, there were two entries to its multiple language
support in the first main search page: preference and language tool. Users can either go
to “Preference” first and then choose the interface language and search language
respectively; or users can go to “Language Tool” to select a wanted search language.
“Advanced Search” or “Customise Preference” were entries of multiple language support
in AlltheWeb and WebCrawler respectively. Both led to an interface that contained
multiple language support. “Option” in MSN and “Advanced” in Dogpile were entries to
their multiple language supports. Once users enter the interface that contains multiple
language support features, they select a wanted language for their search. For some
search engines such as Vivisimo and Excite multiple language support features were not
straightforward in their interfaces. Users could not identify and locate multiple language
support features directly from the main interface without launching a search. In other
words, multiple language support features only appeared in search results return
screens. This kind of multiple language support feature presentation would mislead
users who are not familiar with the search engines and want to submit their queries in
conjunction with multiple language support in the first place.

Translation support
Language translation features are crucial and essential for a search engine with
multiple language support. Ideally, automatic translation between any two languages
should be allowed at different levels such as query translation, returned result title
translation, and returned result full text translation. That is, query terms in one
language are automatically translated into any specified language before they are
submitted to a search engine, returned result titles are translated automatically into a
specified language, and returned web pages from other languages are automatically
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translated into a selected language. With these translation means, users without a
specific language background can still search, browse, and read web pages in any
language during a search. Unfortunately, almost all of the investigated search engines
could not achieve the automatic translation. Only three search engines (Google,
EZ2Find, and AltaVista) did provide limited translation features. There were two basic
translation forms: textual paragraph translation and web page translation. In a textual
paragraph box users could type in or copy/paste a textual paragraph, and select a
translation from “A language” to “B language”. Then the search engine would
automatically translate the paragraph from A language into B language. However, the
number of characters in a translated paragraph form was usually limited to a certain
number of words, for example, 400 words in EZ2Find, and 150 words in AltaVista.
This feature also enables users to translate a query from a language into another
language before it is submitted to a search engine and to copy a part of a returned web
page from the returned result list and translate it. The web page translation feature
required users to input a web site http address and then translate the contents of the
web site into a specific language.

Although a search engine can include many languages, it does not mean that it can
support all language translations between two languages from the language pool. It
may support a portion of all of these possible language pairs. For instance, if a search
engine support five languages (A, B, C, D, and E), the number of all possible language
pair translations is 10ð5* 4=2 ¼ 10Þ. There are {AB, AC, AD, AE, BC, BD, BE, CD, CE,
DE}. But in reality a search engine may only support four language pair translations
{e.g. AB, BC, DC, DE}.

Table V shows possible language pair translations in the three search engines
(Google, EZ2Find, and AltaVista). In Table V, G, E, A stand for Google, EZ2Find and
AltaVista respectively. It is clear that the table is symmetrical. That is, if a language A
can be translated into a language B in a search engine, then B can also be translated
into A in the same search engine. English was the most used target language and all 13
languages can be translated into English and vice versa. French could be translated
into Dutch, English, Greek, German, Italian, Portuguese, and Spanish and vice versa.
Search engines AltaVista, Google, and EZ2Find could translate 18, 11, and 11 language
pairs respectively.

Retrieval result presentations
Search results presentation from a query is an indispensable part of a search. Generally
speaking, there are three basic elements for a retrieved item in a search results list: a
page title, a link address, and a brief description of a web page. Results presentation for
multiple language support in a search engine is not significantly different from a
regular search results presentation in most search engines. That is, if users specify a
language in a query formulation, the returned web pages are supposed to be in that
language and the presentation format is the same as that of a regular search results
presentation. However, the search engines Google, EZ2Find and AltaVista did provide
a limited search results translation feature, enabling users to translate the retrieved
web pages into a specified language. Google provided users with a direct link that
translated a returned web page from the specified language in the query formulation
into English. The transition process was very smooth and simple because it did not
require extra copy and paste works and a language selection for translation like other
search engines. Both EZ2Find and AltaVista required users to copy a web page http
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A list of the languages
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three search engines
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address or full text of a retrieved web page to a special translation window to get the
translated results. EZ2Find offered a quick view window that enabled user to glance at
a summary of a returned web page. It is worth pointing out that translation features in
these search engines were quite limited. For instance, translation from one language to
another language was restricted to a limited language pool. For the details about the
translation between two possible languages see Table V. Metadata search engines
usually contained search engine source information telling users which search engine a
returned web page came from, in addition to a title, an http address, and a short
description of a returned web page.

AlltheWeb had a unique feature that allowed users to specify a code for retrieved
results, for instance, Unicode, ISO-8859-1 for Western European, GB2312 for simplified
Chinese. This unique feature would assure a proper display of returned web pages in a
specified language.

User friendliness of an interface
Features and functionality of multiple language support in a search engine are
important, but interface design also plays a vital role. A user-friendly interface not only
appeals to users but also smoothes a search task and improves both search efficiency
and effectiveness. Multiple language support in a regular search engine and a
meta-search engine were quite similar and straightforward. Multiple language support
was usually located in either “Advance Search” or “Preference” in most of the
investigated search engines. Language selection was relatively easy in most cases.
Various languages were listed in either a check box form or in a drop-down menu in the
interfaces. A user just chooses a wanted language and starts a search after he/she
enters a query. Usually search engines put all the multiple language support features
such as “language” and “country (or location)” in one window like Ask and Dogpile.
Google also integrated all language related functions (translation, language, domain
and country) into one window. However, some search engines treated languages and
countries separately. They put their multiple language support features in different
places which might confuse users. For example, AltaVista put its “language” in its
setting category and the “location” in the advanced search category. Another scenario
was that multiple language support appeared in two categories. For example, in the
search engines WebCrawler, AlltheWeb, and Excite both Advance and Preference
categories included multiple language support, which actually provided multiple
accesses to the multiple language support.

Customisation of an interface aims to support individual preference and provides
personalised services to users. In EZ2Find, users could check a desired country from a
country list in its main interface and then the main interface layout would change
accordingly in that language. All information such as a national flag, currency
exchange rate, etc., which were related to the selected country, was displayed on the
main interface. Like EZ2Find the search engines Google and Yahoo offered a
customisation feature similar to EZ2Find.

The interface design in visualisation search engines was very different. Languages
were directly displayed in their main interfaces. Their search dialog box was situated
in an eye-catching position with a colourful layout. In general, the interface design in
visualisation search engines was the most appealing and attractive.

It is worth pointing out that in the country selection section of Google, national flag
thumbnails were associated with their corresponding country names and http
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addresses. This design was unique and visually appealing to users. Kartoo simply
used national flags as its language selection items on its toolbar.

A good search engine should provide users with an intuitive and easily accessible
help file to support the use of multiple language support features. According to our
investigation, some search engines such as EZ2Find, IBoogie, IxQuick, and Onlinelink
did not even have a help file system. Some search engines like Dogpile, Excite, HotBot,
MetaCrawler, Vivisimo, WebCrawler and Ujiko had a help file but did not address the
multiple language support issue. Among these search engines AltaVista was the best.
AltaVista had very detailed help information to explain its multiple language support
features. Three major categories - Search, Translation, and Country/language settings
were included in its help file system. It also gave clear step-by-step instructions for its
users. In addition, it even integrated a troubleshooting FAQ file to handle possible
technical problems.

Discussion and conclusions
We summarise five basic evaluation criteria for multiple language support in a search
engine. They are the number of languages a search engine can search and process, the
visibility of multiple language support features in a search engine, translation ability,
help file quality, and interface design. Among them, translation ability and the number
of languages that a search engine searches are the most important factors because they
determine the functionality and effectiveness of multiple language support in a search
engine. The visibility of multiple language support features in a search engine, help file
quality, and interface design are directly associated with the efficiency and interface
friendliness of a search engine.

Based on the above-mentioned criteria, the search engines with the best multiple
language support features were EZ2Find in the metadata search engine category,
Google in the regular search engine category, and Onlinelink in the visualisation search



If users submit a query in a language to a search engine, the search engine may
return web pages not only in that language but also in other languages. The positive
side is that this multi-lingual situation may offer a valuable environment for searchers
working in one language to discover useful information in another language. It
happens because a search engine does not process a query and deliver web pages at a
semantic level. The negative side is that users who are not familiar with the languages
cannot read the delivered web pages in other languages. It is one of the obvious
weaknesses of multiple language support in a search engine. If it happens, a search
engine should automatically translate them into a designated language. Unfortunately
only a few search engines provided an automatic translation feature, and they did not
automatically translate them into a designated language. In addition, the language
translation quality in a search engine was not very satisfactory. That was because the
translation still remained at a lexical level rather than at a semantic level. In this sense,
it did not accomplish the automatic translation that people expect and multiple
language support in a search engine had not achieved automatic cross-language
information retrieval for the same reason. Multiple language support in a search engine
has a long way to go on this front.

Although some search engines provided users with customised interfaces in a
specific language, a font database of the language should be installed in a local
computer to support both input and display of special characters in that language, for
instance, umlauts in German, or Chinese characters. The quality of displayed special
characters depends on the quality of the font database.

In general the maximum number of languages a search engine could support in this
investigation was 49 and the average number of languages supported per search
engine was about 21.57. There were relatively small numbers compared to existing
languages on the internet. It was obvious that there were many other uncovered
languages. Search engines should include more languages.

A search engine can search web pages in many languages. It does not mean that the
search engine can translate one language into another among the supported language
pool. In the investigated search engines, the maximum number of language translation
pairs was 18. Most search engines still did not provide any automatic translation
functions in their multiple language support. Only three of the investigated search
engines (Google, EZ2Find, and AltaVista) provided users with a translation feature.
And transitions were limited to certain European languages and few Asian languages.
A translation feature is essential to multiple language support in a search engine. A
search engine should increase the number of language translation pairs.

This study shows that only three search engines could handle automatic language
translation. The integrated automatic language translation features in these search
engines still stay at lexical level. Due to this reason, future search engines should
aggressively adapt new and mature techniques and methods from automatic translation
fields and cross language retrieval fields, which would ultimately make a search engine
elevate its automatic language translation from a lexical level to a semantic level.

In some search engines, selection of a country or area could be used as a
limitation/restriction. However, this restriction was not clearly defined. It could refer to
limitation to a country domain or a language used in that country. An intuitive and
easily accessible help file should be provided to users in a search engine. In this study
only major internationally recognised search engines were investigated; other search
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engines that were not developed in America or Europe were not included. It is one of
the limitations of the study.
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