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Introduction: a decade of
African-language corpus
building

Corpora have been built in the Department
of African Languages of the University of
Pretoria since the early 1990s. Work began
on a corpus for Sesotho sa Leboa, the
Pretoria Sesotho sa Leboa Corpus (PSC),
which gradually grew from 156 000 running
words or “tokens” in 1990 (see Prinsloo
1991) to 5.8 million words a decade later
(see De Schryver & Prinsloo 2001a). Today,
this corpus stands at 8.7 million words and
is still growing. In addition, corpora had
been built for all other official South
African languages by the end of the 1990s,
although the sizes of these corpora remained
rather small compared to PSC (see De
Schryver & Prinsloo 2000a). Around the
turn of the millennium, however, a dedicat-
ed major effort brought about an important
change. A joint project between the
African-language  departments of the
University of Pretoria on the one hand, and
Ghent University (Flanders, Belgium) on
the other hand, resulted in relatively large
corpora for all official South African lan-
guages, with sizes averaging several million

tokens per language. In the process, quite a

number of other African-language corpora were built as well, such as corpora for
Ciluba, Kiswahili, Hausa, Somali and Lingala (see Van der Veken & De Schryver

2003).

The foundations for a South African discipline of corpus linguistics were laid in
a series of articles published from 2000 onwards. In De Schryver and Prinsloo
(2000a) the creation of such corpora was discussed in great detail and a wide range
of already-existing applications for languages such as isiZulu, Setswana, etc., were

reviewed in Prinsloo and De Schryver (2001a). Crucial corpus stability issues,
applied to both Sesotho sa Leboa and Xitsonga, were expounded in Prinsloo and De
Schryver (2001b). One year later it was shown how African-language Internet data
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could already be used for corpus creation and how the Internet itself could be
directly queried as a corpus (see De Schryver 2002). A set of African-language
applications based on such Internet data was presented next in Van der Veken and
De Schryver (2003) and includes, for instance, a spellchecker for isiXhosa.

It is thus clear that this is the golden age of corpus “building” for the (South)
African languages, while corpus “applications” for these languages have become a
sine qua non in the large field of Human Language Technologies (HLTs). In this
article an overview is given of the major characteristics of the authors’ South
African language corpora, as well as of some major current and planned research.
Tools and applications with regard to these corpora are also highlighted, and two
groundbreaking corpus-based case studies are presented, the first on ways to semi-
automatically translate words between all official South African languages, and the
second, on multidimensional lexicographic Rulers for those languages.

Available corpora for the official South African languages

Basically, three sets of corpora have been built by the authors of the current article.
They include the language for general-purpose (LGP) corpora, the language for
special-purpose (LSP) corpora and the true “parallel” corpora consisting of transla-
tions of the same document in all eleven official South African languages. The vari-
ous LSP corpora will not be discussed in any detail here. However, it may be noted
at this point that, for instance, an original use of a Sesotho sa Leboa linguistics LSP
corpus is described in Taljard and De Schryver (2002).

The main characteristics of the eleven South African LGP corpora are shown in
Table 8.1.

Table 8.1 LGP Pretoria Corpora

LGP Corpus Name Acronym Tokens Types
Pretoria isiNdebele Corpus PNC 1959 482 250 990
Pretoria siSwati Corpus PSwC 4 442 666 293 156
Pretoria isiXhosa Corpus PXhC 8 065 349 846 162
Pretoria isiZulu Corpus PzC 5783 634 674 380
Pretoria English Corpus PEC 12 799 623 119 235
Pretoria Afrikaans Corpus PAfC 11 602 276 373 497
Pretoria Xitsonga Corpus PXiC 4 556 959 115 848
Pretoria Tshivenda Corpus PTC 4117176 118 771
Pretoria Setswana Corpus PSTC 6 130 557 157 274
Pretoria Sesotho sa Leboa Corpus PSC 8 749 597 165 209
Pretoria Sesotho Corpus PSSC 4513 287 107 102
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The main characteristics of the eleven South African parallel corpora, which do not
necessarily have to be used simultaneously, are shown in Table 8.2.

Table 8.2 Parallel Pretoria Corpora

Parallel Corpus Name Acronym Tokens Types
Parallel Pretoria isiNdebele Corpus //PNC 22 362 7317
Parallel Pretoria siSwati Corpus //PSWGC 22 054 6 529
Parallel Pretoria isiXhosa Corpus //PXhC 22 675 7106
Parallel Pretoria isiZulu Corpus //PZC 23 948 7973
Parallel Pretoria English Corpus /IPEC 32 320 3065
Parallel Pretoria Afrikaans Corpus //PAfC 31869 3425
Parallel Pretoria Xitsonga Corpus //PXiC 33884 2762
Parallel Pretoria Tshivenda Corpus /IPTC 38 603 2707
Parallel Pretoria Setswana Corpus /IPSTC 37535 2 840
Parallel Pretoria Sesotho sa Leboa Corpus /IPSC 38716 2 840
Parallel Pretoria Sesotho Corpus //PSSC 44 501 2615

Conjunctivism versus disjunctivism for the official South
African languages

In order to truly appreciate the above sizes and values, one needs to look briefly
into what is known as “conjunctivism” versus “disjunctivism”. This is best done by
studying Figures 8.1 versus 8.2.
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Figure 8.2 Distribution in % of the average length of orthographic words in
isiZulu (overall average = 7.18)

Figure 8.1 shows that 35% of all running words in a Sesotho sa Leboa corpus are
just two letters long. It is also clear that more than 80% of these tokens consist of
less than seven letters. In the case of isiZulu in Figure 8.2, words that are only two
letters long represent a mere 2% of the tokens, but five-letter-words are in the
majority, representing roughly 15% of the tokens. In contrast to Sesotho sa Leboa,
approximately 80% of the tokens in isiZulu are words that have four to ten letters.

In Prinsloo and De Schryver (2002b: 261-262) it was established that the eleven
by eleven matrix shown in Table 8.3 can be drawn up, providing a revealing insight
into the relative degree of conjunctivism / disjunctivism of all eleven official South
African languages.

By means of Table 8.3, the relative degree of conjunctivism / disjunctivism of
each language can be compared to that of any other language. For instance, the
matrix indicates that one orthographic word in isiZulu corresponds to 1.66 ortho-
graphic words in Sesotho but only to 0.96 in isiNdebele. Clearly, the conjunctively
written South African languages, i.e. the Nguni group consisting of isiNdebele,
siSwati, isiXhosa and isiZulu, are located on the left (and at the top) of the matrix;
the disjunctively written South African languages, i.e. Xitsonga and Tshivenda, and
the Sotho group including Setswana, Sesotho sa Leboa and Sesotho, are located on
the right (and at the bottom) of the matrix. English and Afrikaans happen to sepa-
rate the conjunctive from the disjunctive languages.

Managing eleven parallel corpora: corpus-query software

There is no point in developing corpora without adequate corpus-query software.
The LGP corpora can be studied with the language-independent WordSmith Tools
(Scott 1999), while the parallel corpora can be studied by means of the language-
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Table 8.3 Eleven by eleven conjunctivism / disjunctivism matrix based on
orthographic word counts derived from 55 two-by-two parallel corpora

3 ~ @ © o 3 °
E 5|25 g8 S| |5 |8 . ¢%
= &% = N = = 2 > = b 3
] ‘& L L i < > (2] (= (7] (7]
isiNdebele | 1.00 | 1.01 | 1.01 | 1.04 | 141 | 141 | 161 | 163 | 1.67 | 1.73 | 1.77
siSwati 099 [ 1.00 | 1.03 | 1.04 | 1.41 | 1.41 | 161 | 162 | 1.69 | 1.72 | 1.77

isiXhosa 0.99 | 097 | 1.00 | 1.01 | 1.36 | 1.37 | 1.58 | 1.58 | 1.75 | 1.67 | 1.71
isiZulu 0.96 | 097 | 0.99 | 1.00 | 1.32 | 1.34 | 1.54 | 155 | 1.58 | 1.60 | 1.66
English 071 | 071 | 0.74 | 0.76 | 1.00 | 1.00 | 1.15 | 1.16 | 1.19 | 1.24 | 1.25

Afrikaans | 0.71 | 0.71 | 0.73 | 0.75 | 1.00 | 1.00 | 115 | 1.16 | 1.19 | 1.23 | 1.24

Xitsonga | 062 | 062 | 0.63 | 0.65 | 0.87 | 0.87 | 1.00 | 1.01 | 1.05 | 1.06 | 1.08
Setswana | 0.62 | 0.62 | 0.63 | 0.64 | 0.86 | 0.86 | 0.99 | 1.00 | 1.03 | 1.07 | 1.08
Tshivenda | 0.60 | 0.59 | 0.57 | 0.63 | 0.84 | 0.84 | 0.96 | 0.97 | 1.00 | 1.03 | 1.08
Ssal 0.58 | 0.58 | 0.60 | 0.62 | 0.81 | 0.81 | 0.94 | 0.94 | 0.97 | 1.00 | 1.02
Sesotho 0.57 | 0.57 | 0.58 | 0.60 | 0.80 | 0.80 | 0.92 | 0.92 | 0.93 | 0.98 | 1.00

independent ParaConc (see Barlow 2003). Some main features of these pro-
grams are shown by means of screenshots and brief legends in Figures 8.3 to
8.6, first for WordSmith.

wordlist (5) iy - o dli -[alx]
- B IO x| 2 |sa|=|e|= |3 |34 (E|C:
1] 20 r [Cemmas -
Texi File OVER DIt [ T 184299 448
[ Byles 257 VHA 168277 409
okens 411 : 155 481 378
Types 18,77 ¢ MA 121574 296
Type/Token Ratio 288 : MEA  B5588 208
Standardizad Type/Token -k 5 TEHI 75094 1,83
4,20 402 416 ML 7271 .77
123 479 4 7 : YA B2M3 151
2627 3075 24329 = R 53576 130
57 BB 2232 24314 WHI 50 478 1.23
31070 3 9 HA 45189 1.10
10260 67.00 24b 44 WA 43758 106
2.270.28 7337 58813 KHA 39519 0.9
2 ] 0 - BB 094
¥ 459 07
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OEIFEEREEE
=[&|0[= [~ Z[a]a[=]["]-].[B]1
Concordance

N (2) UMbutfo weTekuwkela wetemphi ttawusebentisa emandla awo wente nemisebenti yawo ngekubukel

Pl ulandzela sigatjana (2), inkantolo - (a) kuze inikete emandla lelo lungelo lelikulobisetfo weMalungelo e
51192 Bunhloli, 209, 210 Umtsetfo wemave, 231-233 Emszncdla etebulungiswa, 165 Tikhulu tetebulungiswa
Sl oaba 229, wente tiphakamiso tekwabela bomasipala emandla ngalokufanele kanye nemisebenti uma ng
ill= iPhalamende - (a) linika ubMkhandlu welive lonkhe smandla - (i) ekuchibela ubisetfosisekelo; (i) eku
(55 abomasipala ekuphatsa lashiwo esigabeni 156(1). Emandla nemisebenti yabomasipala 156. (1) Masip
il|oa e-AMC. Lesibhakela lesibambe lomkhonto simele emandla ebantfu lababumbene emzabalazweni weank
il o imitselela lenemphumelelo letawusita ekuzuzeni emandla netikhwepha leticatsa. Buhlobo bebulingan
Ellishana labashiwo esigatjaneni (7)(b) bangasebentisa emandla futsi bangenta imisebenti yalelikhomishan
Uil o; (e] tihloniphe lizinga lemtsetfosisekelo, tikhungo, emandla nemisebenti yahulumende kulelinye lizinga
W gendlela lengiyo ekhaya; nome (b) masipala unawo emandia ekuluphatsa. (5) Masipala unelilungelo lek
IRl linhatea @) Masginala onelilinoeln lekieeshentiza cmandla lanhatzelens naludzaha Inlienndrelens r|=|'|

[ concord - [EMANDLA: 156 entries (sort: 51,5L)] =10 x|
C File View Settings Window Help =18 x|

-

Figure 8.4 siSwati parallel corpus (/PSwC) — Concordance lines window of
WordSmith’s Concord function

ParaConc basically behaves like WordSmith, but up to four languages can be
worked with and viewed in an aligned mode simultaneously. As an illustration, in
Figure 8.5 a Sesotho sa Leboa text on South Africa’s new Coat of Arms is com-

pared with its isiZulu counterpart.’

i ParaConc - Poconc sz - [Parallel Concordance - [sefokal]]

- File Search Freguency Displey Sod Window |nfo =8

"H IH

... mekgatlo ya poraefete le ya setShaba. Sefoka se seswa se hlohlelet3a kgopolo ya Bath ..
..wa. Ditheo tsa Batho Pele ke tSona teo Sefoka se seswa se itshetlegilego go tsona. Ka ...
ga motho. Sebopego seo se feletSego sa Sefoka, se botsha sediko saka tlase se kopany ...

le seo se emelwago ke Sefoka se seswa Sefoka se bopsa ke dikarolwana tse di latelana ...

aamogela ke Kabinete gore e be yona ya Sefoka. Mna. Bekker ke Modaerektoro wa khampai
... ya dira kgopelo ya dikgopolo mabapi le Sefoka se seswa go tSwa go setshaba, mo ngwag

-

... Sefoka se seswa sa Afrika Borwa Peakanyo le s ...

h Borwa Peakanyo le seo se emelwago ke Sefoka se seswa Sefoka se bopsa ke dikarolwan . _|

=

o-migomo ye-batho Pele uyisisekelo scPhawu lwezwe. Ngomhlaka 1 Okthoba 1997, abaseb
Sintu okuphelele. Isakhiwo esiphelele soPhawu lwezwe sihlanganisa ingxenye engenhla neng
... UPhawu lezwe olusha weNingizimu Afrika Umdwebo r
o nokumelwe uPhawu lwezwe clusha UPhawu lwezwe lunochungechunge lwezinto ezihlelwe

h owakhethwa ukuba usetshenziselwe uPhawu lwezwe olusha. UMnu. Bekker ungumgondisi v
mu Afrika ukuba bathumele imigondo yophawu wezwe olusha. Imigondo eyathunyelwa yaset

ezizimele kanye nezi kahulumeni. Lolu Phawu lezwe olusha lukhuthaza i-Batho Pele Igama e =

Ingizimu Afrika Umdwebo nokumelwe uPhawu lwezwe olusha UPhawu lwezwe lunochungech —

B

Figure 8.5 Sesotho sa Leboa/isiZulu concordance lines for coat of arms in
ParaConc
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In the concordance lines the so-called “node” for both languages is coat of arms,
which is sefoka in Sesotho sa Leboa and -phawu l(w)ezwe in isiZulu. It is clear
that, at least on this level, it is not particularly cumbersome to work with a disjunc-
tively written language (in this case Sesotho sa Leboa) and a conjunctively written
language (in this case isiZulu) simultaneously.

When studying multi-word units (MWUSs) across languages, computing collo-
cates in ParaConc is especially useful. For the same translations of the Coat of
Arms document, Figure 8.6 shows the concordance lines for the node elephant
tusks, a MWU consisting of two words in English, two in isiZulu (-amazinyo
endlovu), yet three in Sesotho sa Leboa (manaka a tlou).

i ParaConc - Poonc sz - [Parallel Concordance - [*zinyo]]

~ File Seerch Freguency Displey Sort Window Info =& x|
ana kongengema lombhale olungezansi, namazinyo endlovu, nokomkhathizwe okughamuka ki 2]
naphakade. Ukolo - esiyingini esakhiwe ngamazinyo endlovu - ukolo umele ukunonophala, uk

- ubumbano ekwahlukahlukaneni kwethu. Amazinyo endlovu - amele ubuhlakani, amandla, ub

=
... tlase ya sekorolo, ka go latela tsela ya manaka a tlou, le mothalo wo letSatsi le tSwelelago =
... ka gare ga sediko seo se bopsago ke manaka a tlou - a emetSe go kgona go ...
b ka setshaba - Kopano ka gare Phapano. Manaka a Tlou - a emetie bohlale, maatla, maitshw

E

Figure 8.6 isiZulu / Sesotho sa Leboa concordance lines and associated collo-
cates (in red on screen) for elephant tusks in ParaConc

Linguistics and applied linguistics

After the brief overview of the various corpora provided above, some of the major
corpus-based research results and real-world tools and applications that have mate-
rialised over the past few years are presented.

106 Linguistics:

In linguistics, fundamental new insights were obtained with regard to the class 17
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diachronic study in the five-million-word Pretoria isiZulu Corpus (PZC). The out-
come of this research was described in De Schryver and Gauton (2002) and repre-
sents a true methodological breakthrough, since it comprises the first diachronic
study for an African language that is based on trends across time in actual language
data (as opposed to the method that had hitherto been used, namely that of “recon-
structing” towards a hypothetical proto-language).

Phonetics:

A new approach to phonetic research, based on corpus frequencies, was proposed —
and applied to Ciluba — by De Schryver (1999). With this method a maximum num-
ber of claims, based on a minimum number of words, can be made about the most
frequent section of a language’s lexicon.

Language teaching and learning:

In the field of language teaching and learning, advances were made in the corpus-
aided compilation of textbooks, as well as in facilitating the teaching of morpho-
syntactic and contrastive structures, as discussed in Prinsloo and De Schryver
(2001a) for Sesotho sa Leboa.

Translation:

In the field of corpus-based translation studies (CTS) it was shown by Gauton et al.
(2003) that it is possible at this stage to find translation equivalents across the vari-
ous South African languages by means of straightforward corpus queries.

Terminology:

In Taljard and De Schryver (2002) a procedure was developed for the semi-auto-
matic term extraction of both single- and multi-word terminology from African-lan-
guage corpora. The approach was illustrated for Sesotho sa Leboa linguistics terms
by comparing the results of a manual excerption with those proffered by software.

Spellcheckers:

Corpus-based spellcheckers for the South African languages, commissioned by the
Department of Arts and Culture (DAC), were released in June 2003. The methodol-
ogy, including a large section devoted to Tshivenda, was described in Prinsloo and
De Schryver (2003a; 2003¢) and Van der Veken and De Schryver (2003).

Lexicography:

Both research and practical tools are wide-ranging in corpus lexicography. On the
macrostructural level various innovative approaches for the construction of lemma-
sign lists were suggested in De Schryver and Prinsloo (2000b; 2001a; 2003) and in
De Schryver (2003c). These approaches are illustrated for languages such as
Sesotho sa Leboa and isiNdebele. De Schryver and Prinsloo (2000c) focus on the
corpus-based microstructural compilation, while the general corpus-based construc-
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tion of dictionary articles was treated, inter alia, in De Schryver and Lepota (2001),
De Schryver and Prinsloo (2001b) and Nong et al. (2002). In these contributions,
Sesotho sa Leboa is often brought into focus in combination with languages such as
Ciluba and Kiswabhili. This work has also resulted in corpus-based dictionaries,
among them a dictionary for Ciluba by De Schryver and Kabuta (1998) and one for
Sesotho sa Leboa by Prinsloo and De Schryver (2000).

Extracting data in all official South African languages

In search of ways to find translation equivalents
between all official South African languages

Case study 1:

At present, the research focus and development of new tools revolves around the
management of parallel corpora of all eleven official South African languages and
the parallel extraction of useful data from any combination of these corpora. Until
recently WordSmith was used for this purpose, whereby data were extracted from
each LGP corpus separately and then cross-compared. ParaConc is currently used
to query any selection of parallel corpora simultaneously. In this regard, one may
consider the manipulation of the eleven-language-versions of the document “What
is the ANC?2, as the first set of illustrations of how particular words and their
translation equivalents across languages may be semi-automatically extracted by
means of ParaConc queries. Figure 8.7 is an extract of the alignment for two of the
eleven languages, viz. siSwati and Sesotho.

&' File dignment Search Frequency Window Info

!ﬂ; TyIM| LAFRICAN MATIONAL COMI E-HESS'-‘

YMMMWIJWGHHMMmkmmm
~ EmipakersahuanslyAmiica AN 5 yahoia Lmzabelazo omslens nebufangs
nencindsstelo, pakleiarmbesa kudvuba kvelngent, s goos kumphekstsl
wamhlabaorkhe yaphandze patzatss umzabalazo wetikhal kumelana rebbenduldo

* LANC e pazuza imphumebeh lebonskalako wedemokhvas elukhetiwen lnanos 1994,
Rapihd yoande b bounys lelicacile um:;mmmmsm nigei tsetiosizekelo
m&mu_uuﬂmmﬂ

_“"H HATM E':INEHESS EHJCI KE ENEZ‘

[1] lhllﬂuehutlmn s-l1912h0lcw ma.ﬁ.i'kalehuddll pobe bodseko ba

mlasmmamulﬂﬂmthm;mseIMseuh
Mlmmﬂm lgthelloys ba-meraba, mine & Plophiza malthols 5 borgata
akwlwmlshwmmmmhumﬂ
boiloeko, el ke o nka cihiome hwaek
* ANC & e ya fikbels katleho & koolo dku#mlsadmtﬁahua199¢ Moo & BEng
wa huwa thome & tilerg o ko rensans ka Molscthes o mothe wa demokerss wa
1

: MNL’. mchmmnmmummwm rakunaphe ovins

| ngchgur lokongeive
* Tinchubomgomn Te-AMC lesekekeke kumalurga o kanks nebuhod bago

| Ioksothso 00 O motihd o B wa ansnchs ke 1955
" ANC o e ya bosta ya kgethea ka 1953 boemong ba mmuzo wa raha le meburong
1

'ldaamaﬂﬂl:arah-wakedlm Iz pona mime boslapele ba yona bo kaabels bo
| o 50

b AN burvdekele bonkhe baretlngzmu Ak a kbangetuby kemingaka
kulgdthdsdeklekulnmm Ulldnn umbala nobe inkholelo, kowemukels

I:ﬂgu'l

Idﬁo Bazmrribll AN |wakchinua kvssmphisk als adermck beas obumbsens,

| kongsh hets noebuhlangs hutsi kngakhetsi ngebiii
* Likas kastha h&hjmtmb-ﬂubeﬂml.mnkawnehﬂlu
Kminluih_phla whmﬁmwmm.mhum ek bk sl

" Usrizabslaze wekurues kenhloso ublwa ngeizabalaza weltiandvo pelMpert
| ulVelonkhe: =

Iositek sl senchubamgoma ye-aM|

| NGARE VM| LEVINKHOMBANDLELS KUNCHUBOMGOMOYEANC?
I-Fresdom Charter, Iwmmhwm\msmﬂrﬂumwﬁﬁ bk e

smohamcmmuammasm chia 3 diemong tee ka hodimo ho ise
'IB.I-usanclwemobc mahlebodlmﬂ. mime ¢ be batho ba ta amohela

M
* Sephen sabd‘hkmka Fios bk setihabes s demmnk e asi 0 kopanerg, sa

| bok.ang kgethello v bo-mosbe |e kgsthallo ua borg
" Hora b bolels tokoolohn dpckoping ke manuang hahole-holo takoloho pa Ma-Alnka

| i batho ba batsho ka kahaetsg
Hao balela ho phaharmeas bolery ba bophels ba Ma-afnka chie, haholo helo ba

" Bodseko ba ho fhiels pepheo sna bo btoea Nivia w8 Haha pa ho tiss Diphetoho
L0 1]

]

WLierwgodcs bs Phestiabatzang Dlitokelo tza Tobslobo [Fiesdom Charer], ls deng ls
aranehes ke seboka s Batho ka 1955, le dutse e rtoe sle lengolo s motheo wa
Bean by ANC

I Freadorm Charbed memetss kita

Lol beri s, LDibol b 18 T okl b pilalils s hio e
|~ Batho ba ta bus.

> x

Figure 8.7 siSwati/ Sesotho alignment of the document “What is the ANC?”

in ParaConc
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Figure 8.8 shows parallel concordance lines for people in the Afrikaans, Setswana,
isiXhosa and Xitsonga versions of the same document.

B8 Parallel Concordance - [mense] ru_|rE_[§|

Viphawdimandes veddaa cu " e 1 pecee =" Alle pamonske ooens

« grospe geipke regte zale hé * * 4 deel i chet Lard 5o nbdom =~ Di
. " Dne gromd gedes sal word tussen o ol bewerk ™ Almal sl gelk vo _.
10en en goud. Die swant srebolkseer an §uadkAfnk a wat geslaghe lank geveg
. e ey gambolipoer dia grond, wal ons e lark onderhou bl en waarvan hide .
ko vin SudAliike, wat san 8l dis mence behoor, mas asbingk i oo ret 'n kisd

" Elatha ba tla busa
* Batho ba ta arogana kebumo L lefatche
* Lefatghe be s ababua bac ba ba drang mo go kene
" Folaga ya ANC e diwa ke mabanta o 4 kgabaganpang 2 a lekanang 2 2 banksha, botala e go bogouta Emlwhlwommmhaumm ka drgwagangmags bal o

( »

* Abariu bapalodyends ~
" Abariu bayikveabelans ngobitpeln bk

*Umhiaba kugad:wabskmana ngewo ngabo bawussbenzays

~|m.wmgmwmwm erarpaina, shilazs nenombala wegolide. Ubnmrpana buluphes beabarh basei zacts Alrka sbatts baheels il o
< »>

*Vankw va ta fuma ~
*Vanhu va La avelsns bi fuwe 1a ko

“Vanhu lava trhanakyu no mezava va ta avelana hi yona
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Figure 8.8 Afrikaans / Setswana / isiXhosa / Xitsonga parallel concordance
lines for people in ParaConc

So-called “hot words”, i.e. likely translation equivalents, in relation to the concept
people, may be isolated from the different-language-versions and calculated in
ParaConc. Compare the output in Table 8.4 for the Afrikaans mense (“people”) in
Setswana, isiXhosa and Xitsonga respectively.

Table 8.4 Setswana / isiXhosa / Xitsonga hot words for the Afrikaans mense
(“people”) in ParaConc [bolded hot words are correct]

Setswana v isiXhosa v Xitsonga v/

Rank Hot word Rank Hot word Rank Hot word
41.16 ba 27.44 abantu 25.87 vanhu
39.20 batho 12.62 umbala 16.50 a
21.76 lefatshe 9.64 ye-anc 16.50 muvala
19.53 la 9.64 basemzantsi 12.35 yimele
15.49 kaya 4.08 engundoqo 8.93 misava
15.49 bo 4.08 se-anc 6.85 matimba
12.28 tla 4.08 ngokubanzi 6.76 leyi
10.32 baagi 4.08 amandla 6.13 lava

6.71 a 3.68 afrika 4.78 xiavo 109
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For Setswana the correct (v') translation equivalent (batho) is listed in second posi-
tion, while the correct equivalent is the top hot word for isiXhosa (abantu) and
Xitsonga (vanhu).

As pointed out above, semi-automatic term extraction in a single language in
isolation was described in Taljard and De Schryver (2002) and the feasibility of
subsequently finding translations for those terms across languages was described in
Gauton et al. (2003). A fully automated extraction of keywords from the above-
mentioned Sesotho sa Leboa text on the new South African Coat of Arms (CoA),
for example, by means of the KeyWord function of WordSmith, results in the data
shown in Table 8.5 (see Taljard & De Schryver 2002: 52-54).

Table 8.5 Automatic keyword extraction from the Sesotho sa Leboa version of
a document on the new South African Coat of Arms (CoA)

CoA CoA PSC PSC

N  Keyword Translation Count %  Count % Keyness
1 sefoka coat of arms 10 0.96 231 87.3
2 ditirelo services 8 0.77 114 773
3 bontsha show 11 1.06 640 0.01  76.1
4 seswa (something) new cl. 7 6 058 18 75.2
5 Afrika Africa(n) 9 087 941 0.02 519
6 tlhame secretary bird 4 0.39 19 46.9
7 barulaganyi designers 3 029 3 42.8
8 Borwa South 8 077 1137 002 414
9 badirisi users 3 029 9 37.6
10 setShaba  nation 10 09 3204 006 36.2
11 lebiSitSwe  is/are aimed at 3 029 14 35.3
12 batho people 16 154 12232 024 3341
13 se subj. conc.cl. 7;dem.cl.7;... 39 376 73986 143 27.6
14 mmuso government 6 058 1214 0.02 269
15 manaka tusks 3 029 72 259
16 leswa (something) new cl. 5 3 029 73 25.9
17 emela represent(s) 4 039 308 255
18 tshedimo$o information 3 0.29 85 25.0
19 mabapi with regard to, regarding 5 0.48 830 0.02 244

110
By simply scrolling over the keywords in Table 8.5 — keywords that are proffered

Okibisnas ) fully automatically by the KeyWord function — one can deduce that the text in ques-
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tion must provide information regarding the new South African coat of arms. It also
seems as if the designers aimed at showing symbols, such as a secretary bird and
tusks, and that the text represents the government’s attempt to provide new services
to the nation’s people / users.?

As illustrated in Figure 8.8 and Table 8.4, using ParaConc it is possible to call up
concordance lines in a certain language and to instruct the software to calculate the
hot words in the languages for which there are aligned parallel corpora. Instead of
calculating the keywords, for example in Setswana, by means of WordSmith’s
KeyWord function, and then cross-comparing the above Sesotho sa Leboa key-
words with the Setswana keywords in order to try to “match” them, it is now possi-
ble to investigate how well ParaConc is able to automatically translate Sesotho sa
Leboa into Setswana.

Parallel concordance lines for the Sesotho sa Leboa and Setswana CoA docu-
ment were run for each of the 19 keywords in Table 8.5 and the software was
instructed to calculate the hot words in each case. In 14 (74%) of the 19 cases cor-
rect Setswana translation equivalents for the Sesotho sa Leboa keywords were
found among the hot words. Moreover, in eight instances, the correct translation
equivalent was the top hot word and in 12 instances the translation was among the
top three. One is therefore bound to conclude that, in searching for translation
equivalents between two disjunctively written South African languages (as is the
case for Sesotho sa Leboa and Setswana), ParaConc’s hot-word function is perfect-
ly capable of finding the requested translation in three quarters of the cases.

However, finding translation equivalents between a disjunctively and a conjunc-
tively written language or even between conjunctively written languages by means
of the same technique, is less successful. Upon studying the isiZulu hot words sug-
gested as translation equivalents for the CoA Sesotho sa Leboa keywords, for
example, it becomes clear that correct equivalents are only supplied in seven out of
the 18 cases (or 39%).* For terms such as sefoka, “coat of arms”, seswa, “(some-
thing) new cl. 77 and tlhame, “secretary bird”, the correct equivalents are indeed
generated among the top hot words, as can be seen from Table 8.6.

Table 8.6 isiZulu hot words generated for the Sesotho sa Leboa words
sefoka, “coat of arms”, seswa, “(something) new cl. 7" and
tlhame, “secretary bird” [bolded hot words are correct]

sefoka v/ seswa v/ tlhame v
Rank Hot word Rank Hot word Rank Hot word
78.56  olusha 100.25 olusha 67.16  intinginono
69.06 Ilwezwe 57.74 Iwezwe 63.49 -
44.03 uphawu 53.74 afrika 42.77  kakhulu
34.53 sophawu 40.50 sophawu 24.73 kanye
26.51 lezwe 36.49 uphawu 18.38  ukuhlangana

NS
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Table 8.6 Continued

2451  afrika 34.49 pele 18.38  endlovu
15.00 pele 32.48 lezwe 10.36  futhi
7.50 imigondo 17.24  imigondo

7.50  eningizimu 17.24  eningizimu

7.50  baseningizimu 17.24  baseningizimu

No suitable translation equivalents (X) were generated for ditirelo, “services”,
bontSha, “show” and barulaganyi, “designers”, as can be seen from Table 8.7.

Table 8.7 isiZulu hot words generated for the Sesotho sa Leboa words ditire-
lo, “services”, bontsha, “show” and barulaganyi, “designers”
[not a single hot word is correct]

ditirelo X bontsha X barulaganyi X
Rank Hot word Rank Hot word Rank Hot word
28.87 amazinga 17.62 kanye 46.47  ukuthi
17.24 amakhasimende 1593 - 2843 -
3.61 ukuze 10.65 kakhulu 25.24 imigondo
2.64 futhi

2.32 ukuhlangana

2.32 eningizimu

Closer manual comparison of the texts reveals that a number of factors contribute to
this relatively low strike rate, among them disjunctivism versus conjunctivism. The
first and probably the most obvious case occurs where, in contrast to the Sesotho sa
Leboa translation, no attempt was made to translate Government Communication
and Information System (GCIS) in the isiZulu translation: “Ba ditirelo tSa Mmuso
tSsa Dikgokagano le TshedimoSo” (Sesotho sa Leboa) versus “I-Government
Communication and Information System” (isiZulu). ParaConc’s potential to find
hot words for keywords such as mmuso, “government” and tshedimoso, “informa-
tion” is impeded by the adoption of the English wording for GCIS. Consequently,
options such as uhulumeni or umbuso for “government” and ulwazi, umbiko,
ukwaziswa, ukwazi, imfundiso, ctc., for “information” have not been considered,
as was indeed done for the underlined options elsewhere in the translation. The fact
that tshedimoSo occurs only three times in the text means that ParaConc’s chances
of correctly selecting an appropriate isiZulu equivalent are heavily reduced. In the
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case of mmuso, which occurs six times in the text, five potential chances remain
and one could expect that the software would find uhulumeni as a translation
equivalent with relative ease. Clearly, in this instance, the negative effect of finding
hot words in a conjunctively written language comes to the fore. Although mmuso
is easily detectable as a word in all six instances in Table 8.8, irrespective of the co-
text, uhulumeni is found only once as a stand-alone “orthographic word”.

Table 8.8 Sesotho sa Leboa versus isiZulu with regard to the translation of

government
Sesotho sa Leboa isiZulu Translation
.. la Mmuso ... likaHulumeni ... of the government
.. t8a mmuso ... kahulumeni ... of the government
.. Mmuso ... I-Government ... Government
.. bodirela mmuso — (not translated) - those working for the
government
. . ... abasebenzela uhulu- ... those working for the
.. bodirela mmuso .
meni government
.. bjalo ka mmuso ... hjengohulumeni ... like the government

This implies that a potential of six chances to spot uhulumeni as the hot word for
mmuso is reduced to one. Dedicated software will thus need to be developed that
can perform a morphological analysis in order to determine the relation between
uhulumeni, kahulumeni, likaHulumeni, njengohulumeni, etc., in the detection
of hot words. Hence it is not surprising that the appropriate hot word was only
ranked in sixth place and that it occurred as kahulumeni rather than uhulumeni, as
shown in Table 8.9.

Table 8.9 isiZulu hot words generated for the Sesotho sa Leboa word
mmuso, “government”

mmuso v

Rank Hot word
26.52 ukuthi
19.89 pele
15.26 baseningizimu

5.42 afrika

4.63 kakhulu

4.63 kahulumeni 113
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Note also that the phrase “those working for the government” in Table 8.8 was
translated twice in the same way as bodirela mmuso in Sesotho sa Leboa but only
once in a directly comparable way as abasebenzela uhulumeni in isiZulu.

This presentation demonstrates that one may be cautiously optimistic when it
comes to the use of ParaConc to further query parallel corpora. Nevertheless, for
the conjunctively written languages in particular, it seems wise to embark on devel-
oping customised tools that include (language-specific) morphological analysis
components.

Case study 2: Multidimensional lexicographic Rulers for all official
South African languages

Among the practical lexicography tools that are currently being developed, it is
necessary to include the design of a set of pioneering measurement and prediction
instruments aimed at assisting the South African lexicographers with the compila-
tion of their national dictionaries. These so-called multidimensional lexicographic
Rulers draw heavily on statistics derived from electronic corpora on the one hand,
as well as on existing dictionary data, on the other hand.

In order to treat a representative and balanced section of the lexicon in any given
dictionary, it must be borne in mind that the various alphabetical categories or
stretches — i.e. those sections containing all lemma signs that start with the letter A,
then B, etc. — obviously do not contain the same number of articles in each catego-
ry. A quick glance at any English LGP dictionary, for example, immediately
reveals that the largest categories by far are C and S in English and that categories
X, Y and Z contain only a few lemma signs. Compared to the category S, cate-
gories X, Y and Z are actually virtually empty in English, which means that only a
few dictionary pages are needed for the latter. The exact allocations to each catego-
ry are clearly language-dependent and the question is whether a specific distribu-
tion, preferably one that could be accurately measured and predicted, exists for the
different categories in any given language. In-depth and exhaustive research for a
number of languages (and for various types of dictionaries) carried out by the
authors of the current article has proved that this is indeed possible.

A remarkable consistency in respect of the balance between alphabetical stretch-
es has been detected in dictionaries and in corpora. This consistency is observed
with regard to the number of lemma signs treated in each alphabetical category or
the number of pages dedicated to each alphabetical stretch of a dictionary on the
one hand, and lemmatised as well as unlemmatised alphabetically sorted wordlists
culled from corpora on the other hand. Compare, for example, the data in Table
8.10 for Afrikaans where the average breakdown based on the number of pages
dedicated to the treatment of each alphabetical category in five different Afrikaans
LGP dictionaries is compared to an alphabetical word list culled from the Pretoria
Afrikaans Corpus (PAfC), which is an Afrikaans LGP corpus (see Prinsloo & De
Schryver 2003b: 110).

One can conclude from Table 8.10 that, except for the smaller alphabetical cat-
egories C, X, Y and Z, there is a rather striking correlation between the average of



Table 8.10 Average page allocation in five Afrikaans dictionaries (D1-D5) ver-
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sus PAfC
D1-D5 DIFFERENCE PAfC
% abs. % rel. % %
A 5.72 -0.06 -1.08 5.79 A
B 7.44 +0.26 +3.63 7.18 B
C 0.29 -0.91 —76.03 1.20 C
D 4.70 -0.34 —6.80 5.05 D
E 2.16 -0.70 —24.56 2.87 E
F 1.25 -0.43 —25.52 1.68 F
G 5.97 -0.64 -9.73 6.61 G
H 4.76 +0.32 +7.31 4.44 H
| 2.34 -0.38 -13.94 2.72 |
J 0.76 -0.33 -30.25 1.09 J
K 7.55 +1.43 +23.45 6.12 K
L 3.34 -0.62 -15.57 3.96 L
M 410 —-0.55 -11.86 4.65 M
N 2.36 -0.71 -23.02 3.07 N
(0] 6.95 +0.67 +10.74 6.28 0]
P 4.21 +0.23 +5.78 3.98 P
Q 0.02 +0.00 +22.41 0.02 Q
R 3.58 -0.29 —7.49 3.87 R
S 12.72 +1.98 +18.47 10.74 S
T 4.40 -0.39 -8.07 4.79 T
U 1.95 +0.08 +4.34 1.87 U
\' 9.03 +1.77 +24.41 7.26 Vv
w 4.09 +0.14 +3.45 3.95 w
X 0.06 —-0.06 -53.03 0.12 X
Y 0.17 -0.29 —62.61 0.46 Y
y4 0.05 -0.20 —78.36 0.25 z
100.00 r=0.983 100.00
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the five dictionaries and the corpus suggestion. The correlation coefficient 7 is as

high as 0.983.°

Rulers are built from such statistics and were introduced for Afrikaans and
English in Prinsloo and De Schryver (2002a; 2003b), for one of the conjunctively
written languages (i.e. isiNdebele) in De Schryver (2003c¢), and for one of the dis-
junctively written languages (i.e. Sesotho sa Leboa) in Prinsloo and De Schryver
(2004). For the purpose of this article the full set has been completed (based on De
Schryver 2003b) and Rulers for all eleven official South African languages are pre-
sented for the very first time in print below.

Rulers for the South African Nguni languages (isiNdebele, siSwati, isiXhosa and

isiZulu):

isiNdebele

||||||||||||||||||

0% 10% 20% 30% 40% 50% 60% 70% 80% 0% 100%
OA(1.54) mB(843) OC(1.14) OD[415) ®BE(145 OF(349) @G(279) OH(452) mI(0.38)
BJ(1.32) OK(©15 OL(G25 ®BM@F.59) ®EN{142) BO(0.45) OPE17) OQ(227) OR(3.68)
O5(557) OT(11.24) DU0.08) ©DOV(283) OW([045 BX({013) BY([0952) BZ(2.58)

‘0 |
0% 10% 20% 30% 40% 50% 60% T0% 80% 90% 100%
BA({1.26) BB(513) OC{77) DOD@464) BE(332) OF(3.23) BG(647) OH{6.90) mI(0.16)
EJ(1.30) OK(9.64) OL{479) BM{433) EN(11.40) BO(D.64) OP®653) O- O R(0.32)
OS5(850) OT(@BS56) OUPI1) DOV(290) DOW(07T1) @- BY(1.29) BZ({1.10)
L] ||
w |
o
=
E |
0% 10% 20% 30% 40% 50% 60% 70% 80% 0% 100%
BA(271) EB(8.17) OC{4.10) OD(@446) HE(.S0) OF(@3.31) BG(556) OH[454) |I[{.18)
BJ(1.26) OK(7.87) OL(3.89) ®mM(292) ®N(13.86) BO(1.65) OP(528) OQ4.59) OR(1.73)
05(4.32) OT(@10) DUP0E) ©DV[227) OW([0.82) BX(247) ®@Y(1.27) BDZ(2.68)
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:::::::::::::::::::::::

0%  10% 20% 30% 40% 60% 60% 70% 80%  90%  100%
DA(153 EEB(850) OC(353) OD@90) ME{04) OF(298) BG(.24) OHF13) mIA8)
BJ(1.25 OK(812) OL(3A8) BM@465 ®N({3.07) mO(0.67) OP(5.85) OQ@4.25 OR{0.11)
DS(6.75) OT(6.35) DU@08) DV(.95) OW(1.08) BX(1.41) BY(.28) BZ(.91)

isiZulu
j——=|

Rulers for English, Afrikaans, Xitsonga and Tshivenda:

‘N T

.......................

English

.......................................................

0% 10% 20% 30% 40% 50% 60% 70% 80% 20%  100%

BA(610) BB(598) OC(9.09) OD(76) BE(3.75) OF@47) BEG(353) OH@13) ®mI@E46)
BJ(1.17) OK({1.23) OL(359) EM(580) EN(@237) ®O(259) DOP{7.80) OQ(0.50) ©OR{4.89)
OS(10.78) OT(534) DU(224) BV(.70) OW(288) EX{0.10) BY(0.43) BDZ(0.32)

Afrikaans

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

0% 10% 20% 30% 40% 50% 60% 70% 80% 0% 1

DA(576) BB(7.3) OC(0.74) OD(@488) BE(252) OF(147) BG(6.29) OHE.60) mI@2.53)
BJ(092) OK(684 ODL(365) BM@4.37) EN@72) mO[6.62) OP@10) OQ0.02 ORE7TI
OS(11.73) OT(459) DU19) DVE14) OW@402) BX009) BY@©.32) BZ@0.15)

i IWEN INENE

0% 10% 20% 30% 40% B0% 80% 70% 80% 80%  100%
DA(256) ®mB(255) OC({1.74) OD(250) WE(6.04) OF(1.69) mG(1.67) OH(6.30) mI(1.78)
BJ(061) OK(E08) OL@27) ®mM{11.44) mN@ES) BO(DS8) OPE7T) DQO22) OREET)
OS(5.63) OT{1.36) DU{0.68) OV(665) OW(1.36) BDX(561) BY(1.66) BZ(0.53)

Xitsonga
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[
0%  10%  20% 30% 40% 60%  60%  70%  80%  90%  100%
BA[4.07) ®B(221) O- OD(6.24) BE{141) OF@4.05) BG(.67) OH(3.80) mI{@.55
B- OK(577) OL{568) ®mM(14.05) BNF.65) BO(1.28) OP(359) O- OR{2.97)

O0S(4.268) OT(11.76) OU(1.21) DOV{@E48) OW(.05) DX({018 @Y(1.26) DZ(2.83)

Rulers for the South African Sotho languages (Setswana, Sesotho sa Leboa and
Sesotho):

Setswana
==

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
DA(262) ®B(9.00) OC(056) DD(6E6) WE(1.42) DOF(246) BG(3.44) DH(1.53) mI|(588)
mJ(084) OK(7.70) OL(613) ®@M((1469) BN(551) @O(1.57) OP@462) DOQ(0.16) OR(3.87T)
OS(7.55 OTH230) CU@0ES) O- OW({0.44) EX(0.08) ®mY(.32) o-

§
-
@
=]
g
o
T I R Raa it KA AL aaans waaue A A L e an e e A as e
0% 10% 20% 30% 40% 50% 60% 70% 80% 920%  100%
OA(247) ®@mB(9.49) O- OD({E.76) WE(1.59) OF(247) W@G(366) OHE.7T) ®I@12)
mJ(0.54) OK(5.38) OL(6.20)0 EM(1692) EMN(593) BmO(1.35) OP(465) O- DR(3.10)
OS(874 OT(10.12) DU@OSE) DV[@0.23) DOW({0.55 DB- BY([0.31) BZ([0.07)
4=
g
w

0% 10% 20% 309 40% 50% 60% T0%  80% 90%  100%
118 DA(262) mB(830) O- OD(6.95) WE(1.83) OF(274) ®@G(049) DH(6.06) mI4.22)
) - BJ(1.11) OK(@B.24) OL(6.95) ®EM(14.58) ®EN(634) @O0(1.02) OP(517) OQ(1.39) OR(3.00)
‘©Van Schaik
Publishers ] O§(7.30) 0OT(11.20) OU(056) OV(0.29) OW(D49) oOX({0.06 =Y ([0.21) ©OZ(0.08)
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In their most basic forms, Rulers are abstract entities, as percentages straightfor-
wardly correlate with the alphabetical distribution in semasiological dictionaries.
These percentages (which can of course be made as fine-grained as one wishes) can
be converted in terms of the number of pages, the number of lemma signs and the
required compilation time for any (sub)section of the dictionary. They can further-
more be used to measure aspects of published dictionaries that are about to be
revised; they may guide the further compilation of already existing lexicography
projects; and they can even predict features of envisaged reference works.

If the dictionaries are being compiled from A to Z, the set of Rulers indicates
that lexicographers at the English Unit will still be compiling the stretch C at the
20% mark, while lexicographers at the Xitsonga Unit should already have reached
the stretch H at the same 20% mark. Even among related languages there is a con-
siderable difference. At the 20% mark in the Nguni group, isiNdebele lexicogra-
phers are about to start the stretch G, isiZulu and isiXhosa lexicographers are com-
pleting E, yet siSwati lexicographers are only halfway through E. Whereas N is the
largest alphabetical stretch for the Nguni languages, M is the largest for all Sotho
languages, as well as for Xitsonga and Tshivenda. For English and Afrikaans, S
comprises the largest alphabetical stretch.

For example, as a practical illustration, say three years (at five days a week) are
to be devoted to the compilation of a Tshivenda dictionary consisting of a projected
400 pages and 7 000 lemma signs; the Tshivenda Ruler predicts that 9.0 weeks will
have to be spent on the compilation of the stretch K, for which 404 lemma signs
will cover 23.1 pages, and that work on W should last 1.6 weeks for the compila-
tion of 73 articles on approximately 4.2 pages, etc. It is evident that corpora, with
Rulers acting as go-betweens, can have a direct influence on management strategies
at all eleven official South African National Lexicography Units (NLUs).

The future: TshwaneLex, TshwaneConc and TshwaneSpell
- a suite of HLT products for the South African languages

The next major challenge consists of designing a fully integrated dictionary compi-
lation package cum corpus tool cum spellchecker. The basic dictionary compilation
software has already been created by TshwaneDJe HLT (http://tshwanedje.com/)
and is known as TshwaneLex (Joffe et al. 2003a; 2003b). All the dictionaries that
are currently being compiled with TshwaneLex are corpus-based and WordSmith is
used to query these corpora running in concurrence with TshwaneLex. The inten-
tion is to extend the functionality of TshwaneLex by linking it with TshwaneConc
so that corpora will be directly accessible from within TshwaneLex. Furthermore,
Rulers are built-in components of TshwanelLex. In a subsequent stage, corpus-
based spellchecker functionality, in the form of TshwaneSpell, will be added to
enable the South African lexicographers to simultaneously check the orthography
of their newly created dictionary text.

TshwaneLex, TshwaneConc and TshwaneSpell are but the first components of a
modern and fully integrated suite of HLT products specifically designed for the true
management of data in all official South African languages — and beyond.
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This document is available in all eleven official South African languages from
<http://www.gov.za/symbols/coatofarms.htm>.

This document is available in all eleven official South African languages from
<http://www.anc.org.za/about/anc.html>.

Note that all keywords from Table 8.5, except for the subject concord and/or demonstrative se
(which do not have translation equivalents in English), are used and underlined in this description.
This clearly suggests that keywords pinpoint the “aboutness” of a document.

Attempting to find an isiZulu equivalent for the Sesotho sa Leboa subject concord and/or demonstra-
tive se is not relevant, given the isiZulu conjunctive way of writing.

Calculated with Pearson’s Product Moment Correlation formula; a value of 1 would correspond to a
perfect positive linear relationship.
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