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Abstract: We present recent work aimed at constructing a bilingual corpus consisting of comparable Amharic and Eng-
lish news texts. The Amharic and English texts were collected from an Ethiopian news agency that publishes
daily news in Amharic and English through their web page. The Amharic texts are represented using Ethiopic
script and archived according to the Ethiopian calender. The overlap between the corresponding Amharic
and English news texts in the archive is comparatively small, only approximately one article out of ten has a
corresponding translated version. Thus a major part of the work has been to identify the subset of matching
news texts in the archive, transliterating the Amharic texts into an ASCII representation, and aligning them
with their respective corresponding English version. In doing so, we utilised a number of available software
and data sources that were (mainly) found on the Internet. Amharic is a language for which very few computa-
tional linguistic tools or corpora (such as electronic lexica, part-of-speech taggers, parsers or tree-banks) exist.
A challenge has therefor been to show that it is possible to create a comparable corpus even in the absence to
these resources. We used fuzzy string matching between words in the English and Amharic titles as a way to
determine how likely it is that two news items are referring to the same event. In order to restrict the matching
algorithm further, we only compared titles of news items that were published on the corresponding same date
and at the same place. We present an experimental evaluation of the algorithm, based on data from one year,
and show that fuzzy string matching of news titles can be sufficient to align Amharic and English news text
with relatively high precision despite the obvious difference between the two languages.

1 INTRODUCTION of (bilingual) parallel or comparable corpora. By par-
allel corpora we mean texts that are direct translations

The emergence of the World Wide Web has provided ?f ?aCh.tﬁtTﬁr' and by. co;nparable cortpo:a Wg mfean
new and important opportunities to easily access and '©X'S WIth the approximateé same content and reter-
combine data and information from several different "'"9 t0 the same event. SUCh. par_all_le!/compa(able texts
sources and thereby enabling the construction of newcONtin @ large amount of implicit information that
resources for researchers and people everywhere. Al-Cn be used as a bridge to transfer linguistic knowl-
though most web pages on the Internet are in English, edge and make it accessible for both Ianguag.es. Th?fe
there is a growing number of non-English web pages has recently been a number of research projects with
; - this focus (see e.g. (Yarowsky et al., 2001), (Hwa
and today there are more non-English than English .
speaking Internet users (GlobalReach, 2004). et al., 2002), (Riloff et al., 2002), (Alemu et al., 2004)

. . and (Alemu et al., 2003)).
For people in many parts of the world there is an

urgent need to develop tools and resources that can In this paper we present recent work with the focus
allow them to better access, process and disseminateof constructing a bilingual comparable corpus con-
information on the Internet while using their own lan- sisting of Amharic and English news texts. In do-

guage. One way to develop these resources is throughing so, we utilised a number of available software and
the transfer of linguistic knowledge, tools and tech- data sources that were (mainly) found on the Inter-
nigues from languages where these resources havenet. The Amharic and English news texts were col-
been more developed and are more readily available.lected from Walta Information Center, a private news
An important requisite for this process is the existence agency located in Addis Ababa, Ethiopia, that makes
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daily news in Amharic and English available through Resnik (Resnik, 1999) referred to numbers from the
their web pagk Although this news agency provides Babel survey of multilinguality on the Wékand pre-
Ethiopian news in both Amharic and English, only sented estimated figures that as of June, 1997, there
a small portion of the articles in the archive refer to were on the order of 63,000 primarily non-English
the same event. Furthermore, the Amharic news textsWeb servers, ranging over 14 languages. A follow-
are published using Ethiopic script and archived ac- up investigation of the amount of non-English web
cording to the Ethiopian calendar while the English servers suggested that nearly a third contain informa-
news texts are archived according to the Gregorian tion expressed in more than one language. Today, the
calendar. Thus a major part of the work consisted of total number of web servers has grown to more than
identifying the relevant comparable news items in the 285 million (according to the Internet Systems Con-
archive, transliterating the Amharic news items into sortium’s’ Internet domain survey from July 2004,
an ASCII representation, and aligning them with their which is based on the number of hosts advertised in
respective corresponding English version. the DNS). Furtermore, the number of on-line non-
The work is motivated by the fact that Amharicisa English users are currently estimated to be 544.5 Mil-
language for which very few computational linguis- lion (latest figures are from 2004) compared to 295.4
tic tools or corpora (such as lexica, part-of-speech Million English users (GlobalReach, 2004).
taggers, parsers or tree-banks) exist. This problem, A number of researchers have developed web min-
which is shared by a number of so called "low den- ing algorithms and tools to construct bilingual corpora
sity languages" has proven to be a bottleneck when it from the web c.f. (Chen and Jian-Jun, 2000), (Ma
comes to promote the use of computers and the Inter-and Liberman., 1999), (Yang and Li, 2002), (Resnik,
net in local languages. It is difficult to develop new 1998), (Resnik, 1999), (Resnik and Smith, 2003). The
linguistic resources without access to already exsist- most common approaches in these systems have been
ing ones. A challenge has therefor been to show thatto use structural resemblance, content analysis, or a
it is possible to automatically align and create a bilin- combination of the two to find matching web pages.
gual comparable corpus even in the absence of theseDne example is the STRAND (Structural Transla-
resources. Itis our hope that by doing so, and by mak- tion Recognition for Acquiring Natural Data) system
ing available even a small parallel Amharic - English developed by Philip Resnik and colleagues (Resnik,
corpus, that it can provide a starting point for such 1998), (Resnik, 1999).
transfer as well as provide a useful basis for a num-  STRAND uses structural filtering to compare lan-
ber of other higher level natural language processing guage pairs, linearizing the HTML structure of both
activities for Amharic. documents and aligning the resulting sequences.
In order to align the Amharic and English news STRAND's approach is to identify naturally oc-
articles without the help of an electronic Amharic - curring pairs of Web pages in parallel translation.
English lexicon, we used the string closeness betweenSTRAND locates pages that might be translations of
words in the titles as a way to measure how similar one another via a number of different strategies, and
two news items were. This was implemented using filters out page pairs where the page structures diverge
the Levenshtein Distance algorithm (also called edit by too much. To attain this, it exploits an observation
distance) (Bendersky, 2004). In order to restrict the about the way Web page authors disseminate infor-
matching algorithm further, we only compared the ti- mation in multiple languages: that when presenting
tles of news items that were published on the corre- the same content in two different languages, authors
sponding same date and place. An experimental eval-exhibit a very strong tendency to use the same docu-
uation of the performance of the algorithm based on ment structure. Hence, STRAND is based on the in-
data for one year is presented below in Section 5. sight that translated Web pages tend quite strongly to
exhibit parallel structure, permitting their exploitatio
even without analyzing the content.
2 BACKGROUND The original STRAND architecture used the Al-
taVista search engine to accomplished the first step
7 by searching for two types of Web pages. For each
2.1 Web Mining web page that it finds, it looks for a parent page (one
that contains hypertext links to different language ver-
The Internet has so far been predominated by Eng-sions of a document) and a sibling page (a page in
lish. Nevertheless, it shows great promise as a sourceone language that itself contains a link to a version of
for multilingual content due to the fact that texts in the same page in another language). When consider-
more and more languages are becoming available oning only parent and sibling pages, the identification of

the WWW, and the number is growing by the day. —
http://www.isoc.org/

hitp://www.waltainfo.com Shttp:/iwww.isc.org
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potentially translated pages is simply done by pairing each having 7 forms for each consonant-vowel combi-
the child or sibling pages. When all the pages on a nation, and extra characters that are consonant-vowel-
site are under consideration, the matching is done by vowel combinations for some of the basic consonants
compairing URLs in order to exploit the fact that the and vowels. It also has a unique set of punctuation
directory structure on many Web sites have a parallel marks and digits. Unlike Arabic, Hebrew or Syrian,
local directory structure for web pages that are trans- the language is written from left to right. Ambharic
lations of each other. Another possible feature that the alphabets are one of a kind and unique to Ethiopia.
authors consider for matching is the use of document According to the 1998 census (in Arthur Lynn’s
lengths and the fact that texts which are translations World Languages) Amharic is spoken widely through
of each other tend to be similar in length. out different regions of Ethiopia: by over 17 mil-
STRAND has been used to mine bilingual doc- lion people as a first language and by over 5 million
uments from the web for language pairs such as second language users. Some estimates indicate that
English-French, English-Spanish and the authors Amharic is the mother-tongue of around 15 to 30 mil-
claim that rigorous evaluation using human judges lion Ethiopians. Manuscripts in Amharic are known
suggests that the technique produces an extremelyfrom the 14th century and the language has been used
clean corpus - noise estimated between 0 and 8% everas a general medium for literature, journalism, educa-
without human intervention (Resnik, 1999). tion, national business and cross-communication. A
In (Resnik and Smith, 2003) STRAND is enhanced wide variety of literature including religious writings,
with content based similarity measures and applied fiction, poetry, plays, and magazines are available in
to the Internet Archiveto obtain an English-Arabic  the language.
parallel corpus of more than 1M tokens per language, Today a growing number of people use comput-
with a precision of 0.95 and a recall of 0.99 over the ers for various information processing purposes such
extracted candidate pairs. as document writing and correction, storage and re-
Due to the nature of the news data that we have trieval of Amharic texts and databases. Hence more
been working with, our approach differs in a number and more documents (information) and databases in
of ways from the one used in STRAND and other sim- Ambharic are becoming available in electronic form.
ilar tools for web mining of parallel corpora. Firstly, Ambharic documents written in Ethiopic are avail-
the structure and branching factor of the news archive able on the web, and the amount is increasing by
does not allow for a straight forward structural match- the day. Ethiopic or Ethiopian script refers to the
ing. Secondly, the use of Ethiopic script and the lack Ge’ez alphabet, and is the official writing system
of an electronic Amharic - English lexicon does not of Ethiopia. Different character encoding schemes
allow for a straight forward content based matching. and different keyboard layout are used to represent
Instead, we had to transliterate the Amharic texts and Ethiopic electronically. Some are unicode compliant
then use the following heuristics to guide the match- (e.g. Visual Ge’ez, Ethiopia Jiret) while some are not.
ing and alignment process: Although much effort has been made to have a stan-
1. Parallel texts are ususally published the same date dard for Ethiopic encoding, so far there is no standard
and texts written in these different encoding schemes
2. Parallel texts usually refer to the same place name zre not compatible with one another.

3. The titles of news items tend to have a high con-  Although the amount of Amharic text on the web
centration of words that are relatively unique and is growing in size, the availability of an equivalent
specific for that particular news text. These words translation of the texts in another language is still very
are usually nouns and a very high proportion of per- limited.
son and place names. These nouns are often similar o
across languages and can therefor be identified us-2.3 The Ethiopian Calendar
ing fuzzy string matching.

The Ethiopian calendar runs approximately seven
2.2 Amharic years and eight months behind the Gregorian calen-
dar (the current year 2005 is 1997 in the Ethiopian

Amharic iS the ofﬁcial government |anguage Spoken Calendar). The Calendar iS d|V|ded into 12 I"nOI’lthS.Of

in Ethiopia. It is a Semitic Language of the Afro- 30 days each and one 13th month consisting of five

Asiatic Language Group that is related to Hebrew, O Six days depending on wether the current year is

Arabic, and Syrian. Amharic, the syllabic language, @ leap year. The Ethiopian new year starts on Sep-

uses a script which originated from the Ge’ez alpha- tember 11 (or September 12 on Gregorian leap years).
bet (the liturgical language of the Ethiopian Orthodox For the purpose of finding corresponding dates in the

Church). The language has 33 basic characters withEthiopian and Gregorian calendars, a conversion ta-
ble was extracted from a free trial version of the 7000

“http://www.archive.org Years Calendar v1.4.1(JuneCalends, 2004). This ta-
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ble was used to convert the dates from one calendarwhile the English archive contains articles from the
to the other and use this information to identify those years 1999 until today). An estimation of the ac-
articles that were written on the same date during the tual number of matching news items, based on man-

alignment process. ual inspection of 15 days of data, gives that approxi-
mately 10% of the news items refer to the same event.
24 Paralld texts This would indicate that the archive in total contains

around 900 matching news texts.

Parallel and comparable corpora play an important .

role in machine translation and multilingual natural 3.2 Downloading

language processing. They represent resources for

automatic lexical acquisition, they provide indispens- We downloaded all English and Amharic news ar-

able training data for statistical translation models, ticles available at the Walta Information Center

and they can provide the connection between vocabu-archives using a web crawler (an evaluation version of
laries in cross-language information retrieval (Resnik Offline Explorer Pro 3.5 from MetaProductsSoftware

and Smith, 2003). Recently, the trend to utilize Corporatiofl). Since the pages at the archive contain
parallel corpora to transfer linguistic resources from a large number of links to other web pages that were
resource-rich languages such as English onto lesseiirrelevant for our purposes, it was important to be able
supported languages has been referred to as "Crossto filter and control exactly what was being retrieved.

Language Projection” (Yarowsky et al., 2001). Com-  The news tetxs at the Walta archive are structured
parable corpora can be used as resources for conin folders for Amharic news and English news with

structing parallel corpora, as well as resources for subfolders for each year, month and day respectively.
different corpus based linguistic, natural language The Amharic news is archived under folders accord-
processing and information retrieval experiments. ing to the Amharic calendar while the English news is
stored in folders with names according to the Grego-
rian calendar so a matching pair of news items would
for example be stored under:

EnNews/ 2002/ f eb/ 01Feb02/ Feble8. ht m

31 TheData Set ap8 . . |

AniNews/ 1994/ tir/24tir94/tir24a04. htm
There are very few parallel/comparable Amharic - respectively. A particular day would typically contain
English news texts available on the Internet. While between five and ten separate news items in each lan-
there are a few sites (such as Ethiopian News Head-guage. Since the file names do not contain sufficient
lines) that contain Ethiopian news in Amharic only, information to identify the date (information about the
and others (such as Addis Tribifipethat contain year is missing) we downloaded all available English
Ethiopian news in English, we have only been able and Amharic articles from the archive while retaining
to find one, at the Walta information cenfti¢hat con-  the original folder structure.
tains a substantial amount of comparable versions of
both Amharic and English News with URLs that give 3.3 HTML tag removal
a clue for automatic alignement.

Not all texts at this site have a corresponding com- When the file structure for the relevant news articles
parable version, but a portion of the news texts here had been downloaded it was then flattened and the
describe the same event and are comparable (but nohtml code for each page was removed using a pub-
direct) translations of each other. These comparablelicly available freeware (Emsa HTML Tag Remover
news items are relatively few and hard to identify au- v1.0 Build 20). This software allows for controlled
tomatically but are in general archived under the cor- removal of html tags as well as whitespace and other
responding dates. The Ethiopic news are archived special characters from html files. An extra degree of
using the Ethiopian calendar while the English news control was required since the representation for the
are using the Gregorian calendar, but most compara-Ambharic fonts includes some special characters (such
ble news stories can be found within a couple of days as e.g. "{", "}" and ") that would otherwise create
from the corresponding date. problems for the transliteration if they had been re-

The archive at Walta contains Amharic news from moved. In addition to this it was important to preserve
the years 1993 until today (1997 Ethiopian calendar) portions of the original file structure in order to sim-
_— plify the parsing of the processed files into separate

3 PREPROCESSING

thtp:”WWW-ethi?Ze_”a-”eu fields such as e.g. title, place name and date.
http://www.addistribune.com -
"http://www.waltainfo.com Shttp:/iww.metaproducts.com
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3.4 Tranditeration PR RLICNE NN hR]N TCCTTY Eave
. . . . hPa FJyan 7, 19954
In order to simplify the analysis and matching of
news texts and to have a unified representation of the P2kl #iCAt HYRT — ANCITD AT h&RAN

Ambharic texts, we decided to transliterate all Amharic TC1GTT  AcBamce 1R 730 19CPTY Tt

The Ethiopic script in the Amharic texts are repre- PrCoC htd TCHRYT 'g“": 't‘%w‘ "c‘[i:"“ ‘\W‘;
sented using a variety of fonts. For the Amharic years BYECTLAY “l0ha hvRNF @Rt REICATO NTH

1993 until the first half of 1996, Visual Geez 2000 was 1T PT#AAT® toic?T hent oot (tdrC: 230

the most common, while after that, a mixture of fonts E"]q; n”:'ﬂ('? el ﬁ:"Um‘ “Egt;m‘::ﬁh"{:
have been used, which complicated the transliteration PO TELRYE MY NRTICT NRTheM Rk PrXoms

step. h88N PHPUCT 2RytT Phho 77l hhgolhh:
The transliteration was done using a file conversion TR vyt £7R NAINTE LHANE APACRST PUTTTERD

utilty called g2 which is available in the LibEth pack- 7 UGHT @

age (LibEth is a library for Ethiopic text processing

written in ANSI . g2 was made available to us by Figure 1: Part of an Amharic news text represented in
Daniel Yacob of the Ge’ez Frontier Foundatién Ethiopic font

3.5 Restructuring
yedebub yuni versti sebat adadis
Most of the Amharic and English news texts have a PRoganoCrigFemer L
zemi—structured formatéh%t igcludes titclie, place narlnfs, awasa tahsas 7, 1994
ate, newsagency, and body. In order to simpli 4 '
the matchlng of news texts, we haye preprocessedggggfugdaﬁg' gf;g:;méerggj eg:':?;gt glcg\l’zv
the news arupl_es and stored th(_am in an xml struc- 73q t emariwocn tegebl o nast enar
ture that identifies each of these fields separately. Fig-ngj emer un ast awege: : yeyuniverstiw
ures 1 - 3 shows three different representations of theyeakadani kna ~ yenrnv nkt| prEzi dant
same news story, the original Amharic news text using dokt er tesfayE texome | ewal ta i nfornmExn
Ethiopic script (Figure 1), the transliterated Amharic ma‘ | kel | ndastawequt yuniverstiw
text (Figure 2), and the corresponding English news bet eyazew ‘' anet yet eqebel acew t emari woc
text (Figure 3). anst nmeto betefeTro; 230  degno
bema‘ heberawi sayns yetnmhrt zerfoc new :
Inde nktl prEzidantu gele'Sa bedigrina
bedi pl ona dereja yetejenerut adadis
4 ALIGNMENT yetnmhrt ‘aynetoc yeakawnting, ikonomi ks,
manEj ment, gWangWa, kEmistri, fiziks,
The news articles at Walta Information center are Payol oj i na yematematiks tmhrtoc nacew :
more comparable than parallel. Some are direct trans-
lations from Ambharic to English or vice versa while Figure 2: The news text from Figure 1 (above) represented
others are news stories written by different reporters in SERA
but describing the same event. The ones we tried to
match in this experiment are all those that describe the
same incident. The date the articles are written, the Debub Uni versity Introduces Seven New
place the incident occured and the title of the articles Field of Studies
are the major information sources used for the align-
ment. The basic assumption here is based on the faCwaassa Decemer 16, 2001
that titles tend to be a highly summarised version of The Debub University in Awassa discl osed
the news text and tend to have content words that aret hat it had admitted some 730 students
nouns or noun phrases which in turn are usually place: n Sﬁve” new field of | st “d: es | It
names, person hames, organization names, or datesdau.nC ed at degree and diplom |evels
. ; uring t he current academ c year.
numbers_etc. Hl_JIth (Hulth, 2004) has_mvestlgated the pcadeni ¢ and Research Vice presi dent of
frequencies of different POS patterns in keywords that { he uni versity, Dr. Tesfaye Teshone tol d
have been assigned to documents by professional innoyc that the new fields of studies
dexers, and have found that as many as 90% of key-i ncl ude Account i ng, Econoni cs,
words consist of nouns and noun phrases. It seemedvanagenent, Language, Chenistry,

- Physi cs, Biol ogy and Mat henmati cs.
®http://libeth.sourceforge.net/

10 . P P
http:/www. ethiopic.org/ Figure 3: Aligned English news text corresponding to Fig-

ure 1 (above)
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like a reasonable assumption to expect that news titles PtmAd® h@CTAYT o 71RFE (AA” h&A hNN

would contain a similar proportion of noun phrases.
From the outset it would appear as if the Amharic and
English titles are very different, since they are in dif-

ferent languages and using different alphabets. But

once the Amharic version is transliterated, it becomes

0

yveteTelefew awroplanna mengedeNocu
beselam adis abeba gebu

Passengers, Hijacked Airplane land Safely in Addis Ababa

hiuteT BICT IC TOLRE APy fhvintoyt

more apparent that many nouns and proper names areya a fhet hveoat +mém

in fact quite similar (see Figure 4). This information
can be used to match parallel Amharic English text
without using any lexical resources that are hardly
available for this language pair. Even if it was avail-

kelElocc ageroc gar tewedadari lemehon
yveinvestment polisi tkuret IndemiseT
teTegome

Authority Says Striving to Make Investment Policy More
Attractive

able, it would be very unlikely that the lexicon would

contain an extensive list of proper names. PTCAAC ABhY P4AC PYCCY He +d.Bu

yveprofEser leykun yegebr ‘sne-‘'sr‘at
zarE tefe'Seme
Late Prof. Leykun Laid to Rest

An algorithm was designed and implemented to
automatically align documents that are comparable.
The basic scheme was to retrieve the date information
from the Amharic news articles, get the correspond-
ing Gregorian date from the calendar conversion list,
and try to align them with the English news articles
from that same date. From the set of English articles
with the same date, it gets the place information and
matches those which have similar place hames with
that of the Amharic article under consideration. From
the set of English articles with matching place names,
it matches each word in the Amharic article’s title
with each word in the English article’s title, and re-
trieves the one with the best edit distance score above b.TT&® @@, 1NZPT An0, ALY AC . WT7F
a match threshold (specified by the user) as the best 1tYoPya kewCi gobNiwoc 337 miliyen br
match. - Words that are found to be matches in the Efif; i?%:iigl*)? Million Birr from Tourism
English side are excluded from being matched with ~
subsequent Amharic words. The number of words in
the Amharic news title that have a match in the cor-
responding English title are then counted and divided
by the total number of words in the longer title. The
fuzzy string matching was done using a perl imple- 5 EXPERIMENTAL EVALUATION
mentation of Levenshtein Distance(Bendersky, 2004).

In order to test how efficient the fuzzy string match-

Levenshtein distance (LD) is named after the ingwould be for aligning news articles, we conducted
Russian scientist Vladimir Levenshtein, who devised a set of experiments where we used a subset of the
the algorithm in 1965. The metric is also sometimes data, from the (Gregorian) year 2001. The alignment
called edit distance. Levenshtein distance is a mea-process is based on two assumptions. Firstly, that a
sure of the similarity between two strings. The dis- subset of words with the same meaning in the two lan-
tance is the number of deletions, insertions, or substi- guages will also have a similar (or identical) spelling.
tutions required to transform a sourse string into a tar- This is especially common for names of places and
get string. For example if the source (s) is "addis" and people, but also for loan words and cognates with the
the target(t) is "addis", then LD(s,t) = 0, because no same etymological origin. Secondly, we assume that
transformations are needed. The strings are alreadythis subset of similar words also are words with high
identical. If s is "adis" and t is "addis", then LD(s,t) information value that tend to occur in the titles of
=1, because one insertion is sufficient to transform s new stories.
into t. The greater the Levenshtein distance, the more For the experiments, we have therefore investigated
different the strings are. In our implementation, to how similar words with the same meaning and origin
calculate the edit distance score, we divided the Lev- tend to be. This was done by varying the word match
enshtein distance for a word, by the length of the samethreshold. The word match threshold is a value be-
word, in order to normalise and compensate for the tween 0 and 1 that represents the average number of
fact that longer words tend to have a larger edit dis- edit distance operations per character that are required
tance. to transform one word into another.

ht hNe BY% MR UDhT JO0NAT h'it hAdr:To-
h78mA\(r T@N7

ato abay ‘'SehavE wede hweHat ma'lkelawi
komitE abalnetacew Indimelesu tewesene
Abay Tsehaye Reinstated in TPLF C.C

NhATEP Nhd-® 729° Avh TAN hetdIg yor
beityoPya bHErawi yedem bank polisi

Iyetezegaje new
ERCS Drafting Blood Bank Policy

Figure 4: Examples of some matching news items
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Table 1: Results for the 2001 data set Table 2: Some Amharic and English words and their edit
Title Word distance score
threshold | threshold| Matches| Correct | Precision Score | Amharic SERA English
858 82 ];1543 gg 8?2 0.1667 | RAC dolar Dollar
0.95 04 13 12 0.92 0.2 hna abeba Ababa
0.30 0.4 5 5 1.00 0.25 m.z0tC ministEr Ministry
0.35 0.4 2 2 1.00 0.125 "‘121‘1‘1‘[: ministr MilliStI'y
0.375 | °zP’TCY | mini‘strna | Ministry
0.15 0.5 295 127 0.56 0.25 thYTCeT | veinternEt | Internet
0.20 0.5 77 57 0.74 0.2222 | h7OLTeT | instityut Institute
0.25 0.5 30 29 0.97 0.2857 | NhCoLe beoromiya | Oromiya
0.30 0.5 13 13 1.00 0.3333 | TAN polis Police
0.35 0.5 3 3 1.00 0.2857 | hd. LA kefEdEral | Federal
0.2857 | h.k kabinE Cabinet
0.20 0.6 302 129 0.43 0.375 | hrka kuntal Quintals
0.25 0.6 122 74 0.61 0.2 han adis Addis
0.30 0.6 62 50 0.81 0.1429 | hTFa kapital Capital
0.35 0.6 38 35 0.92 0.3333 | AN, polisi Policy
0.2857 | avD1&"Y mestn Mesfin
0.3333 | Pootoy yemetema | Metema
) ) _ 0.2222 | T&U87T | prEzidant | President
We .also mves.tlgated. how large the portion of (1429 | TE¥ht projekt Project
matching words in the titles would be for two news 3333 | g qeheq, dEmokrasi | Democracy
items that describe the same event. This was done ¢ 1667 | ¢4 o tariff
by varying the title match threshold. The title match 5 eyficnt yuniversti | University
threshold is a value between 0 and 1 that represents ( 1429 | nhagh isayas Issayas
the proportion of title words that would match intwo ¢ > h9°0ALC | ambasader | Ambassador
news items that describe the same event.

A title match threshold of 0.25 would for example
mean that at least 25% of the words in the title would
have an edit distance match, and a word match thresh-
old of 0.5 would mean that not more than 50% of the 1, the more constrains there are, the better the preci-
characters of a word are allowed to be changed whension of the matches is, at a cost of very limited re-
matching two words. call. When the word threshold was set to 0.5 or 0.4

The 2001 experiments were conducted on a datathe precision was 100% for title threshold values of
set consisting of 1923 English news articles published 0.3 and 0.35. These same title threshold values give
during the year 2001 (according to the Gregorian a lesser precision and better recall with a less con-
calendar), and 1219 Amharic articles published dur- strained word threshold value of 0.6. With a more
ing the time interval between the 7th month of 1993 constrained word threshold value of 0.4, all experi-
and the 4th month 1994 (Ethiopian calendar). The ments show an increase in precision and decrease in
Amharic articles corresponding to 2001 should have recall compared to the experiments with word thresh-
started from the 5th month of 1993, but what is avail- old values of 0.5 and 0.6.
able in the archive starts from the 7th month of 1993.  While conducting the alignment experiments, the

The result of the matching was manually evalu- words that are returned as closest matches could be
ated in order to calculate the precision values. Recall used in further alignment experiments. Some exam-
has not been calculated (due to the amount of manualples of correctly paired words are given in Table 2.
work that this would require) but we have done an es-
timate for a randomly selected 15 days of data (Febru-
ary 1 - 15, 2002). The amount of matching news arti-
cles in this subset is 10 out of 98, or approximately 6 CONCLUSIONS
10%. In conducting the experiments, we aimed at
finding corresponding comparable English articles for We have shown how fuzzy string matching between
at least 10% of the total amount of Amharic articles. Amharic and English words can be a sufficient and
Examples of some news items with matching titles are useful way to align texts in the two languages. Al-
shown in Figure 4. though the texts at first sight appear to be completely

As can be seen from the results reported in Table different, it is possible to identify a large portion of
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words in transliterated texts that are similar enough to REFERENCES
allow for a fuzzy string matching approach to align-
ing texts. We used edit distance as a way to measureAlemu, A., Asker, L., and Eriksson, G. (2003). An em-

how similar two strings were and calculated a score pirical approach to building an amharic treebank. In
that would also take word length into consideration. Proceedings of TLT-2003.
Alemu, A., Asker, L., and Eriksson, G. (2004). Building an
Since the Amharic and English news texts in this amharic lexicon from parallel texts. Proceedings of

study are comparable rather than parallel (direct trans- ~ First Steps for Language Documentation of Minority
Languages: Computational Linguistic Tools for Mor-

lations of one another), the algorithm did not use doc- holoav. Lexicon and Corous Compilation. a Work-
ument length as a feature in the alignment process. pnology. P v '

. . shop at LREC-2004.
We believe that under these circumstances, the doc-B dersk E 2004 L htei di
ument length could be more confusing than helpful Bendersky, — E.  (2004). evensitein _ dis-

. N . tance algorithm: Perl implementation.
for the alignment process. When aligning pote_ntlally http://www.merriampark.com/Idperl.htm,  accessed
parallel data however, the length could be an impor- Jan 31 2004,
tant feature. '

Chen, J. and Jian-Jun, N. (2000). Automatic construction

of parallel english-chinese corpus for cross-language
The content of the body of the text (the news ar- information retrieval. IrProceedings of the Sixth Con-

ticle) could of course also be used in the alignment ference on Applied Natural Language Processing.
process instead of using the title only. The body of the GlobalReach (2004). Global internet statictics (by lan-
t(haxt has ?gtin lmarr‘]y oci_curences of Eames alnd _numgers guage). http://global-reach.biz/globstats/index.php3.
that wou elp the alignment. W en analyzing the Hulth, A. (2004). Combining Machine Learning and Nat-
text body, resources such as lexica (e.g. for word by ural Language Processing for Automatic Keyword Ex-

word translation), stop word list (to remove non con- traction. Doctoral Dissertation, Department of Com-

tent bearing words that appear in many of the articles), puter and Systems Sciences, Stockholm University.

morphological analysis or stemming (to consider the Hwa, R., Resnik, P., Weinberg, A., and Kolak, O. (2002).

root word only) etc. may be used. Evaluating translational correspondence using anno-
_ ) ) tation projection. IrProceedings of ACL-02.

Machine learning could also be used to improve 5 ecalends (2004). 7000 years calendar v1.4.1.
the fuzzy matching by finding more likely character http://ww.junecalends.com/7000.html, accessed Jan
substitutions from known matching word pairs, and 31, 2004.
assigning them a different weight when calculating 5 x_and Liberman., M. (1999). Bits: A method for bilin-
the word matching score. It would also be possible gual text search over the web. Rnoceedings of Ma-
to incorporate an improved number and date conver- chine Trand ation Summit VI1.
sion that would a"QW several dlfferent formats (digit Resnik, P. (1998). Parallel strands: A preliminary investi-
or text representation) for these items. gation into mining the web for bilingual text. Rro-

ceedings of the Third Conference of the Association

Under all circumstances, when used as a semi auto- for Machine Translation in the Americas, AMTA-98.
matic tool, the existing algorithm gives an acceptable Resnik, P. (1999). Mining the web for bilingual text.37th
performance in relation to the amount of work that Annual Meeting of the Association for Computational
would otherwise be required to align the news items Linguistics (ACL’99).

manually. As an example, the parameter settings 0.15Rresnik, P. and Smith, N. A. (2003). The web as a parallel
and 0.5 finds 225 suggested matches out of which 127 corpus.Computational Linguistics, 29(3).

are correctly aligned news items (see Table 1 above).Rjioff, E., Schafer, C., and Yarowsky, D. (2002). In-
The 127 correctly aligned texts are resonably close to ducing information extraction systems for new lan-
the estimated total number of possible matches (10% guages via cross-language projectionPtoceedings

of the 1219 Amharic articles in the test set), and at of COLING-02.

the same time the amount of manual work required t0 yacob, D. (1996). System for ethiopic
identify the 98 incorrectly aligned news pairs in this representation in ascii (sera).
group is substancially less than what would have been http://www.abyssiniacybergateway.net/fidel/.

required to do it completely from scratch without the vang, C. C. and Li, K. W. (2002). Mining english/chinese

help of the system. parallel documents from the world wide web. Pro-
ceedings of the 11th International World Wide Web
It is our hope that by demonstrating the feasibil- Conference.
ity of our approach, we will inspire additional work Yarowsky, D., Ngai, G., and Wicentowski., R. (2001). In-
on creating parallel corpora and other linguistic re- ducing multilingual text analysis tools via robust pro-
sources for Amharic as well as for many more of the J'glction across aligned corpora.fnoceedings of HLT-

worlds "low density languages".
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