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Aim of this protocol
The aim of this protocol is to guide annotators in the process of annotating the Sesotho corpus on the lemmatisation layer for the SADiLaR-IV project: Update and extension of linguistic resources and core technologies for South African languages. This protocol is based on the protocol used during the SADiLaR-II project: Linguistic corpus enrichment for conjunctively written South African languages. This document explicates some general principles to be followed in annotating the corpus, explains the process of annotation, and provides a detailed explanation of the categories to be used. 
This is a dynamic, “living” document, and should be adapted following the procedure as explicated in the section “Changing the protocol”.
Concept and definitions

The definitions below are intended as working definitions.

Lemmatisation: The process of choosing a form to represent a word or paradigm of words, e.g. mosadi for mosadi ‘woman’ or sadi for the paradigm mosadi ‘woman’, basadi ‘women’, sesadi ‘feminine’.
Lemma: The form resulting from lemmatisation also called a head word. 

Stemming: stripping a word to its stem form, aga for ikagela ‘build for oneself’.
Word lemma: stem plus prefix, e.g. mosadi (mo-sadi) ‘woman’.
Stem lemma: the nominal or verbal stem, e.g. (sadi, reka).
Multiword lemma: the lexical item consists of more than one orthographic word, e.g. ela hloko ‘pay attention’.
Lemma smaller than a word: morphemes such as pre-prefixes, prefixes and suffixes, e.g. mo- (class prefix class1), -el- (applicative suffix).
Two linguistic fields use the term lemmatisation: lexicography and Natural Language Processing (NLP). In traditional lexicography, lemmatisation describes the process of producing a “head word” or “lemma”, which will be the key word describing an entry of a dictionary. For example, the words monna ‘man’ (a (Northern) Sotho noun of class 1) and its plural form banna ‘men’ (noun of class 2) will not be changed during the process of lemmatisation: both are head words. Usually, a reference field in the dictionary will link the two forms. 

In the NLP context, however, lemmatisation is often used as a synonym for stemming, where monna and banna will be reduced to their identical stem nna. The class prefixes disappear during the process. This reduction to the stem will benefit some tasks (e.g. search algorithms), but at the same time removes information which might be necessary at a later stage (e.g. parsing). 
For this project, we aim at stem lemmas. The noun monna will be analysed as the nominal stem nna. This stem in combination with the part of speech (POS) tag ‘N01’ (Noun class 01) encodes the essential information for the word monna. To give some more examples: banna will be lemmatised to nna and will receive the POS tag ‘N02’, whereas ngwana will be analysed as ana with the POS tag ‘N01’.
There are a number of allomorphs (variants) of each class prefix, we assume that all will be lemmatized to the same form, e.g. ngw- in ngwana ‘child’ will be lemmatized to the stem lemma ana with POS tag ‘N02’, removing the prefix ngw-.

N.B. Our stemming process is most definitely not to be mistaken for a morphological analysis: Here, such affixes are usually interpreted and described by metadata in the form of POS tags. The morphological analysis is contained in a separate layer and is much more detailed.

General principles
The following general principles apply:

· Annotation on the lemmatisation layer should be in excess of 98%.
Process

The procedure used for the lemma annotation can be found in a separate document: Procedure.SADiLaR.Lemmatisation.1.0.3. CTexT.2020-09-10.docx.

Changing the protocol
Since this protocol is considered to be a dynamic document, it is subject to change from time to time. For purposes of good governance, the following principles and procedures should be followed:

· The project manager (in consultation with the project leader) has the final say in changing this procedure document, and is the only authoritative person who might change the protocol.

· If an annotator (or other project member) wishes to change a specification or add examples to the protocol, s/he should inform the project manager by email to Sunny.Gent@nwu.ac.za. The project manager considers the request, decides on the required actions and if needed adds the change to the protocol document. The protocol document is saved with a new version number. All other annotators are then informed of the change, and requested to change previous annotations, where applicable.
Technical specifications

· All documents and annotation layers should be saved in UTF-8 format.

· Depending on the annotation software, XML encoding should be used. This will be determined by the software developers; annotators should in general not be concerned about appropriate syntax for the XML encoding.

Lemmatisation Guidelines
The aim of annotation on the lemmatisation layer in this project is to identify the stem lemma of inflected words. Stem lemmatisation includes the removal of affixes (prefixes and suffixes), but sometimes also coincides with orthographic words. Sesotho lemmatisation accounts for lemmatisation of the following parts of speech (POS) (see the separate part of speech protocol for more detail):
· Nouns
· Place and brand names
· Foreign words
· Ideophones
· Verbs, auxiliary verbs and copulative verbs
· Adjectives (incl. enumeratives)
· Adverbs
· Pronouns (demonstrative, emphatic, possessive, quantitative)
· Concords (subject, object, narrative, possessive, relative)
· Adjective demonstratives
· Negative and tense markers

· Nominal prefix class 15
· Particles

· Interjections

· Conjunctions

· Question words
· Abbreviations (incl. acronyms)
· Numeratives
As the data already contains full morphological analysis, identifying the stem for a given POS should be straightforward. Below we give some examples for each category to illustrate which results we expect from the lemmatisation procedure.
Nouns
	Stem lemma
	Affixes to be removed

	Nominal stems, e.g.:

-nna
-sadi
	Nominal prefixes, e.g.
mo- (class prefix class 1)

ba- (class prefix class 2)

Nominal suffixes:
-ana (diminutive)

-ng (locative)

-hadi (augmentative/feminine)


Place and Brand names

	Stem lemma
	Affixes to be removed

	This will usually be the place or brand name by itself, e.g.

Afrika

Gauteng
	Nominal prefixes and suffixes (see Nouns for details)


Foreign Words

	Stem lemma
	Affixes to be removed

	This will usually be the foreign word by itself, e.g.

Management
Cycle
systems
	If any affixes are present, they should be removed.


Ideophones
	Stem lemma
	Affixes to be removed

	This will usually be the ideophone by itself, e.g.
pote
fi
lai
phu
	If any affixes are present, they should be removed.


Verbs, auxiliary verbs and copulative verbs
	Stem lemma
	Affixes to be removed

	For verbs, the stem lemma will be the verb stem (VRoot plus VerbTerm), e.g.

reka
tsamaya
bona
Auxiliary verbs:

be

setse

ile

kile
Copulative verbs:

le

ba
	If any affixes are present, they should be removed. This includes reflexives, derivatives, object concords, etc.


Adjectives (incl. enumeratives)
	Stem lemma
	Affixes to be removed

	Adjective stems, e.g.:
-holo

-so

-be

-telele
Enumeratives, e.g.:

	If any affixes are present, they should be removed, e.g.

mo-
di-



Adverbs
	Stem lemma
	Affixes to be removed

	a. Basic adverbs

haholo
ruri
b. Derived adverbs

habedi ‘twice’

haholo ‘greatly’
c. Nouns used as adverbs:

As for noun lemmatisation
	If any affixes are present, they should be removed.


Pronouns (demonstrative, emphatic, possessive, quantitative)
	Stem lemma
	Affixes to be removed

	This will usually be the pronoun by itself.
	If any affixes are present, they should be removed.


Concords (subject, object, possessive, relative)
	Stem lemma
	Affixes to be removed

	This will usually be the concord by itself.
	If a concord is written as part of the word (e.g. n-), it should be removed.


Adjective demonstratives
	Stem lemma
	Affixes to be removed

	This will usually be the adjective demonstrative by itself.
	If any affixes are present, they should be removed.


Negative and tense markers

	Stem lemma
	Affixes to be removed

	This will usually be the negative or tense marker by itself, e.g.

tlo

ha

sa
	If any affixes are present, they should be removed.


Nominal prefix class 15

	Stem lemma
	Affixes to be removed

	This will usually be the nominal prefix class 15 ho by itself.
	If any affixes are present, they should be removed.


Particles

	Stem lemma
	Affixes to be removed

	This will usually be the particle by itself, e.g.
ka

le
	If any affixes are present, they should be removed.


Interjections

	Stem lemma
	Affixes to be removed

	This will usually be the interjection by itself, e.g.
tihe
he
	If any affixes are present, they should be removed.


Conjunctions

	Stem lemma
	Affixes to be removed

	This will usually be the conjunction by itself, e.g.
le

mme
mohla
	If any affixes are present, they should be removed.


Interrogatives
	Stem lemma
	Affixes to be removed

	Question words, e.g.

mang
eng
efeng
Question particles, e.g.
-naa
-na
-aha
	If any affixes are present, they should be removed.


Abbreviations (incl. acronyms)
	Stem lemma
	Affixes to be removed

	Abbreviations, e.g.

mna.

mdi.
Acronyms, e.g.

NGO
KPI
PMS
	If any affixes are present, they should be removed.


Numeratives
	Stem lemma
	Affixes to be removed

	This will usually be the numerative by itself, e.g. 
2

856

3.1

1998
	If any affixes are present, they should be removed.
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Roles and contact details

The following roles in this project can be identified:

· Project leader: Responsible for successful technical delivery of project. 

· Tanja Gaustad: Tanja.Gaustad@nwu.ac.za
· Project manager: Responsible for timeous delivery of project, within budget. If you suspect that you will not be able to deliver on a set milestone, contact the project manager. Also responsible for the protocol document. If you have any questions regarding language specific requirements and specification, contact the project manager.
· Sunny Gent: Sunny.Gent@nwu.ac.za, 076 5583 955.
· Annotator: Responsible for annotating the corpus, according to the above procedures and principles.
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