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ABSTRACT: A Twi-English parallel corpus is certainly an important resource for Machine Translation of Twi (ISO 639-3), a Low-Resource
African Language (LRAL) which is mainly spoken in Ghana and Ivory Coast. Currently large-scale multi-domain Twi-English parallel corpus is
still unavailable partly due to the difficulties and the arduous efforts required in its design. In this paper, we present TWIENG: a large-scale multi-
domain Twi-English parallel corpus. We crawled the sentences from the web using web crawlers, translated, aligned, tokenized and compiled to
create the corpus. We crawled English sentences from Ghanaian indigenous electronic news portals, Ghanaian Parliamentary Hansards, Twi Bible
and crowdsourcing via google forms. The sentences were translated by professional translators and linguists, they were then aligned, tokenized
and compiled. The corpus was curated using the sketch engine, a corpus manager and analysis software developed by Lexical Computing Limited.
The corpus was manually evaluated by Twi professional linguists. The Corpus has 5,419 parallel sentences.
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1. Introduction

Parallel Corpora[2,12,16] which consist of text and their translation aligned side by side are undeniably the fundamental resources for Natural
Language Processing (NLP), especially Machine Translation (MT). The world’s advanced Languages have numerous Parallel, bilingual and Mon-
olingual Corpora which makes it easy to develop state-of-the art (SOTA) MT systems[5]

Africa is home to about 2144 distinct living languages out of the 7111 living languages of the world[31]). Among the numerous African
Languages, Yoruba, Swahili, Zulu and Igho are the languages with a well-developed digital corpus[13,26,30]. The High Resourced Languages
(HRLs) and some few African Languages have monolingual, bilingual and parallel corpora freely available online as open-source[33,34,37].
However, there are no standard corpora for Twi apart from the JW300 corpus[2] which is ideologically skewed due to its maximal reliance on the
Bible. Twi rather has some standard literature like dictionaries, the Holy Bible, story books and published articles on aspects of the language freely
available online and offline but it has no standard curated, annotated and POS tagged corpus. It is refreshing however, to note that some re-
searchers like [8,29] initiated a bold move to create a language dataset and resources for the Low Resource African Languages (LRALS) but the
project has been stalled. Considering the fact that any MT model would need enormous data in the form of parallel corpora to train the model
which is conspicuously missing for Twi.

The aim of this paper is to build a digital Twi-English parallel corpus of about 5k sentences including a Bible, parliamentary Hansard, medical,
news and social media crowdsourced sub corpora which are searchable, scalable and could also be used for Natural Language Processing, espe-
cially Machine Translation (MT).

We used the Sketch Engine[18,20], a corpus curation and analysis software to build our corpus. The parallel corpus is intended to be used in
NLP such as MT in order to give substantial support to computational linguistic research related to Twi. TWIENG would be open sourced which

can be used freely by the MT research community. The corpus would be automatically and manually aligned.

1.1 Twi Language

Twi, which is also known as Akan kasa has about 18 million native speakers and about 45% of Ghanaian speak Twi as their first language.

However, about 80% of Ghanaian speak Twi as their first and second language[28]. Around 41% of people in southern lvory Coast also speak
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Twi. Other countries, like Jamaica and Suriname, also have people who know and speak Twi. Twi is one of the dialects of the Akan kasa. Akuapem
Twi, Ashanti or Asante Twi, Fantse (Mfante, Fante, Fanti) and Bono are the various dialects of Akan[11] The research focuses on the Asante Twi
but there is a high level of mutual intelligibility between the various dialects[56]

Twi is under the Kwa subdivision of the Niger-Congo group of the languages of Africa. Twi is a tonal language that involves high, mid and
low tones. The meaning of each word changes when you change the tone of the syllables Twi can be written through a common script that was
created by the Bureau of Ghana Languages[11]. It has 22 alphabets which consist of 7 vowels and 15 consonants
1.2 The Twi Orthography

There are 22 alphabets of the Twi Language. (a, b, d, e, €, f, g, h, i, k, I, m,n, 0,0, p, 1, s, t, u, w, y) of which 7 are vowels (a, ¢, i, 0, U, o, €)

and the remaining 15 namely (b, d, f, g, h, k, I, m, n, p, r, s, t, w, y) are consonants[11,56]

C, ], Vand Z are used, but only in loanwords. There are 10 diphthongs in the Twi languae!.

2. RELATED WORK

Machine Translation (MT) has achieved SOTA performance in recent years for a few High Resource Languages (HRLS) [15,24] probably due
to the readily availability of parallel corpora and efficient machine translation models such as the Transformer Architecture and its vari-
ants[11,14,17,27,32,36]. HRLs like English, French, Spanish etc. make up about only 2.5% of the world living languages[25]. These languages
are highly studied, researched, funded and used for NLP especially MT primarily due to the availability of datasets and tools such as language
corpora[8] coupled with efficient NMT models[11,32,36]. For example, Opus and sketch engine[6,27] has a large database of parallel corpora
for the HRLs but a handful for the LRLs like Twi.

Low Resource Languages (LRLs) on the contrary, can be implied as less studied, resource scarce, less computerized, less favored, less com-
monly studied, or lower accessed [22,35]. These languages, lack sufficient parallel sentence pairs in order to effectively train the language models
for machine translation. This is as a result of the difficulty in obtaining resources and funding for building tools and datasets for these LRLs[25].

A parallel corpus consists of text placed alongside its translation or translations. Parallel corpora are used to train MT models. There are several

parallel corpora such as [2,3,4,16,31] among others.
The Crubadan project[44] attempted to build an Akan (Twi) parallel corpus by gathering 547,909 Twi words from 176 documents crawled from
the web. Facebook uses the Translate Facebook App? to crowdsource from various translators around the world to translate Facebook to their
languages. They translate text ranging from Facebook features and words relating to the language under focus. This helps Facebook to build a
corpus which would be used in building a translator for the language. These tells us that there are not many Twi words on the web that can be
crawled for the purposes of MT.

The LORELEI (Low Resource Languages for Emergent Incidents) program[13] established by the Defense Advanced Research Projects
Agency (DARPA) under the auspices of Linguistic Data Consortium (LDC) of the University of Pennsylvania was designed to pursue research
and development of more effective language technology, while eliminating the current reliance on manually-translated, manually-transcribed, or
manually-annotated corpora. The LORELEI program selected 32 representative languages and 12 incident languages for the study out of the over
6600 LRLs of the world. These languages included Hausa, Yoruba, Twi, Wolof, Somali, Swahili and Zulu[13] which are all African languages.
However, the datasets that resulted from this project is not freely available for use by researchers. African based researchers have also taken the
initiative to bring African LRLs into the limelight. Deep Learning Indaba® is a research group that aims at building machine learning tools for
African Languages. MASAKHANE®[25] group is a research effort for natural language processing targeting African languages. It is open source,

spans across the African continent and distributed with online repository of various resources. MASAKHANE has developed 38 unique language

https://www.omniglot.com/writing/akan.htm
https://www.facebook.com/translations
https://deeplearningindaba.com/2020/
https://www.masakhane.io/
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pairs and 45 benchmarks®. However, we find it intriguing that there is no single language pair for the numerous Ghanaian Languages apart from
the JW300[2] English-Twi pairs which can be accessed from the Opus repository[5]. The JW300 corpora are however religiously skewed and
hence biased ideologically due to its reliance on the Bible Text[2]. Another Akan/Twi corpus worth noting is the Typecraft Akan corpus[9] which

has only 1,906 phrases not significant to train any MT model.

2.1 Objectives

To the best of our knowledge there is no readily available Twi-English parallel open-source general purpose heterogeneous corpus ever devel-
oped for the purposes of Natural Language Processing (NLP), especially Machine Translation (MT) that spans all genre of the Ghanaian Twi
speaking society and culture. We therefore present;

1. TWIENG: A Twi-English parallel corpus as our contribution to Twi-English Machine Translation Research. The TWIENG Corpus, is a
manually aligned corpus of 5k sentence pairs which is freely available on sketch Engine and our GitHub repository® for non-commercial use
based on the CC BY-NC-SA 4.07 Licence.

2. Four sub corpora; namely TwiEng web sub corpus, TwiEng news sub corpus, TwiEng Ghana Parliamentary Hansard sub corpus, TwiEng
New Testament Bible sub corpus and TwiEng crowdsourced social media sub corpus.

3. Analysis of various features of the TWIENG corpus which include; Word sketch, Parallel concordance, N-grams, and Word list.

3 METHODOLOGY

The aim of our paper is to create a novel Twi-English (TWIENG) parallel corpus using a multi-domain data source from online news portals,
Twi literature, Ghanaian Parliamentary Hansard, Twi-English Bible, Social Media crowdsourcing etc. These sources are chosen because their
contents span across the Ghanaian culture and social life and are open sourced. We downloaded the news archives in English from the major digital
news hubs, excerpts of the parliamentary Hansard were also crawled from the official Ghana Parliament website®, Twi articles were also down-
loaded together with the various literature. Apart from the Twi Medical Glossary[38] and the Twi-English NT Bible which has already been
translated, the rest of the texts were only in English. We therefore used the methodology suggested by [23,29] to create the TWIENG corpus.

3.1 Corpus Preparation

The parallel text required for building a modern digital parallel corpus are usually crawled from publicly available data online[25,28] using
web crawlers. Despite our thorough search for Twi-English parallel text online, our search could not gather enough text to build the large parallel
corpus we intended. The lack of enough Twi-English parallel text on the web is as a result of the fact that, English is the lingua franca in Ghana
and the official language used by Ghanaians for communication online. Twi is mainly used unofficially even though it is written and studied in
schools. It was not feasible to crawl our parallel data from the web, even though we had a few of the Twi texts from the web, these texts were not
aligned with English.

We therefore decided to use two main approaches to collect our data; 1. auto crawling of the few Twi-English parallel sentences we came
across on the web and 2. manually gathering our own English sentences and translating them into Twi by professional translators based on standard
literature, online digital media portals, Twi standardliterature as alluded to and previously used by [23,33]. Crowdsourcing for Twi-English sen-
tence pairs via social media was also used. A Google form was designed and the link shared among language enthusiast on social media and
students studying Twi. Their responses were collected and analyzed and aligned using MS excel.

Parallel corpora are gathered from the web by crawling sentence pairs. This is true for the HRLs, contrary many LRLs are deficient in this

regard. Nevertheless, we still needed to crawl the monolingual data from the web. There are various tools for crawling data from the web, these

5 https://github.com/masakhane-io/masakhane-mt/blob/master/language pairs.md
6 https://github.com/gkafram/TwEng-corpus

7 https://creativecommons.org/licenses/by-sa/4.0/

8 https://www.parliament.gh/docs?type=HS
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include SpiderLing[7,49], which focus the crawling of the text rich parts of the web and maximize the number of words in the final corpus per
megabyte downloaded. Beautiful Soup®- a Python package for parsing HTML and XML documents. It creates a parse tree for parsed pages which
is then used to mine data from HTML, which is handy for web scraping. Web Scraper®® is a free to use Google chrome extension that is used to
scrap web contents. These resources were used to crawl the text from the web since they are free to use.

Majority of the texts were only in English. The obstacle therefore was that we could not get a pre-aligned Twi-English text pairs. The onus
therefore lied on us to translate the English text to Twi text and align them.

We crawled some free article from the web including Ghanaian parliamentary Hansard, Myjoyonline news archives, adomfmonline news
archives, peacefmonline news archives, Ghanaweb news archives and Citinews news archives, Twi Medical Glossary[34], the Universal Declara-
tion of Human rights[52,53] as indicated in table 3 below. The Twi-English New Testament Bible was also of immerse use due to its freely
availability in pdf format which was downloaded from the JW website!!. The Ghanaian parliamentary Hansard gave the corpus a heterogeneous

character due to its focus on socio-cultural, educational and legal issues.

Table 1: Overview of the sources of data for the TWIENG Corpus and number of sentence pairs.

Document Name Source No. of docs Sentence pairs
Twi Medical Glossary [34] 1 420
Ghana Parliament Hansard [49] 10 200
Myjoyonline Archives [50] 10 155
Adomonline Archives [51] 10 250
Peacefmonline Archives [52] 10 140
Citinewsroom Archives [53] 10 250
Ghanaweb archives [51] 10 300
Daily Graphic Archives [54] 10 358
English-Twi NT Bible [55] 1 1330
UDHR [52,53] 2 164
English-Twi Dictionary [57] 1 385
Crowdsourced Twi-English [58]

1 1,325

sentence pairs

Total 76 5,419

3.2 Text crawling, translation and alignment

Raw text crawling: The raw text was extracted from HTML files from the various websites as indicated in table 1 above with the BeautifulSoup
script that makes use of the HTML: Parser module. Spiderling and web scrapper were also used.
Sentence Translation: The monolingual texts were translated into Twi by Professional Twi Translators. Ten Professional linguists and translators
were tasked to do the translation and alignment. This was a humongous task due to the large number of sentences we were working with 1.3k Twi-
English sentence pairs were crowdsourced via a google form, this added a lot of diversity to the corpus since these sentences covered various
themes.
Sentence alignment: A well-developed corpus is the one that has proper alignment of the HRLs and LRLs sentence pairs. The Twi sentences were

manually aligned with the English sentences using a spreadsheet program, MS excel was the best choice due to its availability and cost free. The

9 https://www.crummy.com/software/BeautifulSoup/

10 https://www.webscraper.io/

11 www.Jw.org
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holy Bible was aligned at the verse level. For the documents downloaded from the web, they were aligned at the paragraph level. The TWIENG

corpus consist of 5,419 sentence pairs and over 144k tokens.

1.2 Conceptual framework of the TWIENG Corpus

The data crawled from the web was prepared and fed into the Sketch Engine as shown in figure 3.1 below.
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Figure 3. 1 Conceptual framework of the TWIENG Corpus.
3.3 Data Cleaning
The boilerplate removal tool[17,32], justText was implemented to remove any unwanted portions of the text, such as hyperlinks and menus,
advertising, legal text, tabular data, icons, social media handles and any other types of text unsuitable for linguistic analysis so that they can be

included in the corpus[41].
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To clean the data, we removed all double white spaces and special characters apart from the accepted Twi orthographic characters. The articles

titles, URLs, images, tables and hyperlinks were deleted from the crawled sentences.

3.4 Deduplication

Sketch engine has a build in tool that de-duplicate the whole corpus content. Both perfect duplicates as well as near duplicates are removed so that

only one instance of each text is maintained. We adjusted the parameters of the tool to our preference.

3.5 Tokenization, lemmatization and tagging

The text was then tokenized using a tokenizer which is built into the Sketch engine. There is specific tokenizer for the supported languages and
also a universal tokenizer for unsupported languages. The universal tokenizer only recognizes whitespace characters as token boundaries ignoring
any language specific rules. The corpus was further lemmatized by assigning the base form to each word form. In future we expect to POS tag the

TWIENG corpus.

4. EXPERIMENTAL SETUP AND RESULTS.

The corpus was designed based on the methodology by [25,28]. The sketch engine, a corpus curation and analysis tools were used to create and
host the TWIENG corpus.

4.1 Algorithm to prepare the TWIENG corpus with Sketch Engine.

The algorithm to prepare a text corpus with sketch engine is outlined below.

ALGORITHM: preparing text corpus with sketch engine.

1. Prepare the source data.

2. Prepare the corpus configuration file if required.

3. Prepare the sub corpus configuration file, if you need to compile a sub corpus.

4. Prepare or reuse a word sketch definition file if you require word sketches or thesaurus.
5. Compile (index) the corpus.

6. Verify corpus consistency, integrity and completeness.
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4.2 Statistics of the TWIENG corpus.

The TWIENG corpus statistics are shown in table 4 below.

Table 4. TWIENG Corpus Statistics and size.

Language Tokens Words Sentences
English 60,187 48,220 5,419
Twi 63,873 50,664 5,419
Total 124,060 98,884 10,838

4.3 Analysis of Features of the TWIENG Corpus

The TWIENG corpus Word Sketch.

A word sketch is a single-page summary of collocational behaviour of a specific word, which is obtained statistically from the corpus data and

structured according to grammatical patterns in which they occur[29]. Word sketch of the word “Jehovah is shown below.

Jehovah

= il T ik e L e ity w5l

Figure 4.4 Word sketch of the word Jehovah.

Concordance

The parallel concordance only works with parallel corpora which are aligned. The parallel concordance searches for words, phrases, tags,
documents, text types or corpus structures in one language and displays the results together with aligned translated segments in another language.
The translated segments usually contain the translation of the search word or phrase but the translation may not be included if the translator decided

to use a different way of expressing the idea. The concordance can be sorted, filtered, counted and processed further to obtain the desired re-

sult[25,26].


https://doi.org/10.20944/preprints202203.0303.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 March 2022

do0i:10.20944/preprints202203.0303.v1

8of13

N-grams

PARALLEL CONCORDANCE

TWIENG: Twi-English Parallel Corpus, Twi
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@ o @ | .
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TWIENG. TwEnglish Parallel Corpus, Engish

Rl

[ERED ) </align><[s><s><align> Jehovah is the name of God as revealed in the Bible . </align></s>es><align> Lety

fonhom na ankasa ne yen hanhom di adanse se yeye Onyankopan mma  </s=<s» * </align:</s> <s><align> ( Monkenka

1.3 clsress ) <iali ign= + Den nti na © b asase ? </alig an> (
orifo 11124 - 27 </s><5> ) </align><is><g»<align> * Onyankopan asem w2 nkwa , na tumi wo mu . </s»<s>" — HEB

align==</s><s=><align> £ka asempa a ene s¢ , erenkye Onyankopan sofo Ahenni no beyl nneema bane nyinaa afi ha, na

0 senea sbeye @ yebenya daa nkwa , Na S8esei N0 ne Onyankopan Ahenni ne sa hene - </align»«</s><s»<align> YEaka s

Anglikan sofo bi kae s¢ nnipa pa nkye na waawu
a oka nie komam asem kyere o no , 3b&ma wanya * Onyankopan asomdwoe & Eboro adwena NYinaa so . </s><s> " <fa

na afre won 1 ign> * Nea 2kae no t

Atei nso nSEM pil w2 O sem Bible Mu , enti ¢ Wusua a wubenya
s * Sz me wers how paa & , nea meyz ne S , meba Onyankopan din Su gu N0 S0 wo Mpaeba My _ </align></s><s><ali

4 <lalign><is><s><align> Wabsbress nyinaa mu , Onyankopan dwen wo ho - </s><s>— Dwom 5522 ; 1 Petro 5
Jwom 5522 1Petro 5 7 </align></s><s><align> Onyankopan nya abotare tie n'asomfo mpaebo . </s><s> — Dwom

garticle ? </align></ lign= You cannot slave for God and for Riches . * </align=</s><s><align> He cured the
itself bears witness with our spirit that we are God's children . * </align=</ss<s=<aligns { Read 1 Corinthiz

hronicles 34 : 1- 3. ) <falign></s><s><align> « What is God's purpose for the earth ? </align></s><s><align> ( Rea

© ws 11:24-27. ) </align></s><s><align> * The word of God is alive and exerts power . * - HEB . </align><fs><s><a

sa<align> It comforts people with the good news that God's heavenly Kingdom will soon end all wickedness
everlasting life and who is now ruling as King of God's Kingdom . </align></s><s><align> This magazine has
At the funeral , the Anglican minister said that God needs good people and takes them early . <falign></fs
thoughts and feelings soothed by * the peace of God that surpasses all understanding . * </aligns</s><s><
1understanding . * </align></s><s><align> Also , allow God to help you heal by means of his consaling Word

times, * she says, " 1would just call on God's name and break down in tears . </align></s><s><alig

* mfort, - 2 Corinthians 1: 3, 4 , <falign></s»<s><align> God feels for you in your pain . - Psalm 55: 22 ; 1 Peter

-Psalms5:22; 1 Peter 5: 7 . <falign=</s><s><align> God patiently listens to the prayers of his

17 <ialign></s><s><align> Nnipa a woawuwu no , Gnyankopan kae wan . </s><s> — Hiob 14~ 1315 _ </alig
Js><s> —Hiob 141315 </align=</s><s><align> Onyankopan ahye b3 se obenyan awufo . </s><s> — Yesaia 26 1

nda  </align=<is»<s><align> Nanso owo anidaso se Onyankopan wiase foforo no mu no , obehu ne kunu no bio . </alic

Wo paa . <fsx<s> " <fall lign= Erenkye , O benyan Higb ne nnipa mpempem pil 8 waawuwu no ¢
afi adi . </s><s> " </align></ ign> Owusare & mmaborahunu nti ade beba no | obiara a obenya mu
ntu nyera preko pe lign> Nanso bahye a ew Bible mu no, s& wodwinnwen ho a , sber

~<align> Anaa wow asemmisa bi te s¢ . * Aden nti na Onyankopan ama kwan ma bane ne amanehunu rekd $0 2 </s><s
ebetumi akyekye wo were . </align></s><s><align>" Onyankopan bEpOPa WoN ANTWaM NUSU NYiNaa , Na oWy NN Ko bio
</align></s><s><align> Dwen - Aban yi kyere senea Onyankopan bema saa bohys no abam ne mfaso a ebema woanya

86:5;1TH 5:17. <falign=</ lign= God misses people who have died . - Job 14 : 13- 15 </ali
ohave died . -Job 14 : 13- 15, <falign></s><s><align> God promises to resurrect the dead , - Isaish 26:19;
. she is looking forward to seeing him again in God's promised new world . </align><fs><s><align> My fee
their loved ane again . * </align></s><s><align> Soon , God will do just that - for Job and countless others -
happen to all who respond with appreciation to God's merciful provision of a resurrection to life on
i grief . </align></s><s><align> But by meditating on God's promises found in the Bible , you can find real
do you have related questions, such as " Why does God allow evil and suffering 7 * </align></s><s><align> Ple
mforting , practical answers ; </align><fs><s><align> ~ God . . . will wipe out every tear fram their eyes , and

s=<align= This issue of The Watchtower discusses how God will fulfill that promise and what it can mean

Fig 4.5. Parallel concordance of the words Onyankopon and God

N-grams are also called multi-word expressions or MWEs. The N-gram tool produces frequency lists of sequences of tokens. The user has a

choice of filtering options including regular expressions to specify in detail which n-grams should have their frequency generated. N-grams can

be generated on any attribute with word and lemma being the most frequently used ones[20,21]. Table 4.6 below reports 3,546 total frequencies

of 3-4 grams words.

Wordlist

N-GRAMS

TWIENG: Twi-English Parallel Corpus, Twi

3—4-grams
d + Count?
Aden nt na 118 e ma ya Mo
il E5E $E 85 e aedihano
ben S0 na B sn Yesu kae se
Dkowan ben so na Mo ¥i me ya Me
Jlowan ben 50 34 asenka agwuma no
na yebosusuw ha L Den na yobosusuw ho
aden nti na 28 e Den na yebirssuw
yIme ya AT e Jkwan ben so na
Den na yebstumi 26 akwan ben so
i na ese s& FL den na yebetumi
i na ese FER asalo mu mpanyimio
Bila ka s¢ P awaasra wan
na den na 23 s nli na yebetumi
na yebetumi asua 22 iz mo mu
0 BRYGIE 5T 2 howo adesua
8 £t a8 s odi h3 no mu
yobetumi asua af i den i £ 5&

+ Count ¥ v + Count 7
19 e 8 W38578 WIN NO 14 e
19 e Den na yobetumi ayc 14
19 v Aden nbi na £se 14 e
18 o yebatumi aye do 13
17w yebatumi aka & 13 e
17 e wo adesua yi 13 e
7 oo den hu 56 13 e
168w Msemmisa ben na 13
18 - Cen na ema 13 s
16w w2 adesua yi mu 12
16 e na eheboa yen 12 e
18 o nia yebitumi aye de 12 v
15 s na yebatumi aka 12 e
15 v ho asem wa 12 =
15 ben na yebatumi 12 o
15w aye do akyore 12 e
15 o ani gye ho 12 e

Fig 4.6. 3-4 grams of the TWIENG parallel corpus, Twi.

The wordlist tool is used to generates frequency lists of various kinds: nouns, verbs, adjectives and other parts of speech words beginning,

ending, containing certain characters’ word forms, tags, lemmas and other attributes or a combination of the three options above. Three different
frequency measures can be displayed in the wordlist: frequency, frequency per million and ARF[20,21]. The TWIENG corpus contains 4,932

unique items and total frequencies of 63,873.
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word
Word Absolute Frequency ? Word Absolute Frequency ? Word Absolute Frequency ’ Word Absolute Frequ
no 1,925 eee den 496 ses assm 234 o yesu
na 1,023 e wan 428 es bere 231 e aden
se 1,667 see yehowa 420  vee nii 213 s m
ne 762 eee de 298  »ee kenkan 202 ees b
me 740 ees wo 291 e bible 195 e ka
ho 682 ses ma 288 e saa 189 e nso
mu 676 vee bi 280 e ani 187 wee ha
so 510 es onyankopan 266  ses ye 178 oo yi
w2 504 oo ben 251 eee adwuma 176 oo paa
yen 503  wes nea 247 vee ama 170 e anaa
Rows per page: 50
Fig 4.7 TWIENG Corpus wordlist.
Keywords

Keywords and terms assistance us apprehend what the topic of the corpus is or how it differs from the reference corpus. By default, general
language corpora are used as reference corpora to represent non-specialized language. Keywords are individual words (tokens) which appear more
frequently in the focus corpus than in the reference corpus. Terms on the other hand are multi-word expressions which appear more frequently in

the focus corpus than in the reference corpus and, additionally, match the typical format of terminology in the language[20,21].

Word Word Word Word Word
waho redi ntoboa nipasu minnim
tao reba nte nhomawa mihuu
twen paradise ntade nhia mibehuu
treneefo osuahu NSennennen  ses nguan mfi
tew osetie nsemma meka meyse
tenaa onya nnwom maonye mente
sare obiako nnora mm3 mekenkan
somaa nwatwe nkyene mmirika maye
sinta nwene nkrataa mmerante kye
retwam nusu nkakrankakra ses minya kra
Rows per page: 50 - 951-1,000 of 1,000 I< < 20 .,

Fig 4.8: sample keywords of the TWIENG corpus.

5 CONCLUSIONS

In this paper, we presented TWIENG, a novel multi-domain Twi-English parallel corpus of 5,419 sentence pairs and 124,060 tokens. Our
corpus is novel for Twi, a low-resource Ghanaian language which is also spoken by a cross-section of the people of Ivory Coast. Our corpus is

bigger, better, tokenized, lemmatized and precisely aligned and hence can stand the test of time when used in any MT task that may involve English


https://doi.org/10.20944/preprints202203.0303.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 23 March 2022 d0i:10.20944/preprints202203.0303.v1

(1]

(2]

(3]

[4]
(5]

(6]

[7]

(8]

[9]
[10]

[11]
[12]

[13]

[14]

[15]

10 of 13

and Twi. Our corpus has more quality, unbiased and cut across all spheres of life. The TWIENG corpus is open sourced and freely available on
the sketch engine website. Finally, professional Twi linguists and translators volunteered to evaluate the corpus manually.
Notwithstanding the efforts we put into this work, Twi is a LRL with many untapped research opportunities. Therefore, a lot of research is

needed to bring to light the aspects this paper could not cover.
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