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Introduction

Aim of this protocol
The aim of this protocol is to guide annotators in the process of morphological analysis for the development of text resources for the SADiLaR-II extension project “Linguistic corpus enrichment for 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 tag set 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 aim of annotation on the morphological analysis layer is to identify the morphemes of each token (specifically morphologically complex words), as identified on the tokenisation layer (i.e. usually words, multi-word expressions, and punctuation). The following definitions apply:
· Morphological analysis: The identification and description of morphemes in complex words. 

· Morpheme:  A simplex symbolic (i.e. (grammatically) meaningful) unit in the language system. It is simplex in the sense that it does not contain smaller symbolic units as subparts; e.g. a morpheme, like the class prefix  di- of class 8/10.
Morphemes in Sesotho include a variety of affixes: nominal prefixes (e.g. Classes 1-18), verbal suffixes (e.g. -is-, -el-, -an-), subject and object concord, etc. The analysis also includes a root.
· Root: 
· The verbal stem without any affixes or extension (e.g. -rek-)
· The nominal base form without affixes (e.g. -sadi)
Stem: The term stem is used to describe the dictionary base form (aka lemma) and will not be used in the morphological tags as we analyse to a more detailed level. 

· Main categories for morphological analysis:
	CATEGORY 1: Nouns

	CATEGORY 2: Verbs and auxiliary verbs

	CATEGORY 3: Adjectives

	CATEGORY 4: Adverbs

	CATEGORY 5: Subject concords

	CATEGORY 6: Object concords

	CATEGORY 7: Absolute Pronouns

	CATEGORY 8: Demonstrative Pronouns

	CATEGORY 9: Quantitative Pronouns

	CATEGORY 10: Possessive Pronouns

	CATEGORY 11: Relatives

	CATEGORY 12: Copulatives

	CATEGORY 13: Particles and prepositions

	CATEGORY 14: Secondary morphemes

	CATEGORY 15: Ideophones

	CATEGORY 16: Narrative concords

	CATEGORY 17: Possessive concords

	CATEGORY 18: Interjections

	CATEGORY 19: Conjunctions

	CATEGORY 20: Interrogatives

	CATEGORY 21: Abbreviations

	CATEGORY 22: Demonstrative Copulatives

	CATEGORY 23: Enumeratives

	CATEGORY 24: Tense markers (present)

	CATEGORY 25: Foreign Words

	CATEGORY 26: Proper Names

	CATEGORY 27: Numbers


CATEGORY 1: Nouns
	Class
	Example
	Class prefix [NPre+class]
	Nominal root [NRoot]
	Suffix

Aug [AugSuf]
	Suffix

Dim [DimSuf]
	Suffix

Loc

[LocSuf]

	1
	mosadi
	mo-
	-sadi
	-hadi
	-nyana, -tsana, -jana
	-ng

	1a
	ntate
	Ø
	-ntate
	
	
	

	2
	basadi
	ba-
	-sadi
	-hadi
	-nyana, -tsana, -jana
	-ng

	2b
	bontate
	bo-
	-ntate
	-hadi
	-nyana
	-ng

	3
	moseme
	mo-
	-seme
	-hadi
	-nyana
	-ng

	4
	moseme
	me-
	-seme
	-hadi
	-nyana
	-ng

	5
	lesapo
	le-
	-sapo
	-hadi
	-tswana
	-ng

	6
	masapo
	ma-
	-sapo
	-hadi
	-tswana
	-ng

	7
	selepe
	se-
	-lepe
	-hadi
	-tswana
	-ng

	8
	dilepe
	di-
	-lepe
	-hadi
	-tswana
	-ng

	9
	nku
	(n)-
	-nku
	-hadi
	-nyana
	-ng

	10
	dinku
	di(n)-
	-nku
	-hadi
	-nyana
	-ng

	14
	bohobe
	bo-
	-hobe
	-hadi
	-jana
	-ng

	15
	ho tsamaya
	ho-
	-tsayama
	
	
	-ng

	16
	fatshe
	fa-
	-tshe
	
	
	-ng

	17
	hodimo
	ho-
	-dimo
	-hadi
	-ngwana
	-ng

	18
	morao
	mo-
	-rao
	
	-wana
	

	Loc
	pele
	Ø
	-pele
	
	
	


NB: Nouns in class 9 do not always have a visible prefix, but annotating it as a [NRoot] only is not linguistically correct as they are complete Nouns. During the annotation workshop on June 21, this issue was discussed and the solution found was to annotate such nouns of class 9 with an empty [NPre9] as follows:

[NPre09]-tlhahisoleseding[NRoot]
NNB: All nouns with a recognisable locative noun prefix (fa-, ho- and mo-) have been tagged with the respective prefix, e.g. fa[NPre16]-tshe[NRoot], ho[NPre17]-dimo[NRoot]. A locative noun that does not display any recognisable locative noun class prefix will be tagged as [NPreLoc] with an empty prefix, e.g. [NPreLoc]-pele, [NPreLoc]-teng.

CATEGORY 2: Verbs and auxiliary verbs

Main verbs

	
	Tag
	Examples

	Verbal root
	[VRoot]
	-rek-, -amoh- 

	Verbal terminative
	[VerbTerm]
	-a, -e


NB: For some single syllable verbs the VRoot changes depending on the verbal suffixes added. The original Vroot has been included in brackets in these instances, e.g. itseng: (re)[VRoot]-its[PerfExt]-e[VerbTerm]-ng[RelExt].
Verbal Prefixes
	
	Tag
	Examples

	Future tense
	[Fut]
	tlo, tla

	Hortative prefix
	[HortPre]
	ha, a

	Mono-syllabic marker e-
(used with single syllable roots like -hlwa, -tla, -ja)
	[MonoPre]
	e- (e.g. Etla mo!)


	Negative prefix
	[NegPre]
	a (e.g. ha ba a bua)
se (e.g. Ho se je, Se mo otle!)
ha (e.g. Ha a je)
keke (e.g. O keke wa sebetsa)

	Potential prefix
	[PotPre]
	ka

	Present tense
	[Pres]
	a

	Progressive prefix
	[ProgPre]
	sa

	Reflexive prefix
	[ReflPre]
	i-, e.g. ipona


Verbal suffixes
	
	Tag
	Examples

	Alternative causative suffix
	[ACau]
	-any-

	Applicative suffix
	[ApplExt]
	-el-

	Associative suffix
	[AssExt]
	-ahan-, -akan-

	Causative suffix
	[CausExt]
	-is-

	Contactive suffix
	[ContExt]
	-ar-

	Denominative
	[DenomExt]
	-f-, -fal-

	Dispersive suffix
	[DisExt]
	-alal-

	Imperative suffix
	[ImpExt]
	-ng, -a

	Intensive suffix
	[IntensExt]
	-isis-, -elel-

	Iterative suffix
	[IterExt]
	-ak-

	Neuter suffix
	[NeutExt]
	-ahal-

	Neutro active
	[NAct]
	-al-

	Neutro passive
	[NPas]
	-eh-

	Passive
	[PassExt]
	-iw-, -w-

	Perfect
	[PerfExt]
	-il-

	Positional
	[PosExt]
	-am-

	Reciprocal suffix
	[RecipExt]
	-an-

	Relative
	[RelExt]
	-ng

	Reversive intransitive suffix
	[RIntransExt]
	-oh-, -oloh-

	Reversive transitive suffix
	[RTransExt]
	-ol-, -oll-, -olol-


Auxiliary verbs [AuxVStem]
	e.g.

	ile

	loka

	tlama

	eba


Copulative verbs [VCop]
	e.g.
	

	ba
	le

	ke
	na


CATEGORY 3: Adjectives
	
	Tag
	Examples

	Adjective root
	[AdjRoot]
	-monate, -be, -bohloko, -sesane, -tenya, -nyane, -holo

	Adjective prefix
	[NPre]
	Same as noun class prefix, see Category 1.


Adjective demonstratives

	
	Class
	Tag
	Adjective demonstratives

	Person
	1st Sing.
	[AdjDem1ps]
	ke e

	Person
	1st Pl.
	[AdjDem1pp]
	re ba

	Person
	2nd Sing.
	[AdjDem2ps]
	o e

	Person
	2nd Pl.
	[AdjDem2pp]
	le ba

	Class
	1
	[AdjDem1]
	e

	Class
	2
	[AdjDem2]
	ba

	Class
	3
	[AdjDem3]
	o

	Class
	4
	[AdjDem4]
	e

	Class
	5
	[AdjDem5]
	le

	Class
	6
	[AdjDem6]
	a

	Class
	7
	[AdjDem7]
	se

	Class
	8
	[AdjDem8]
	tse

	Class
	9
	[AdjDem9]
	e

	Class
	10
	[AdjDem10]
	tse

	Class
	14
	[AdjDem14]
	bo

	Class
	15
	[AdjDem15]
	ho

	Class
	16
	[AdjDem16]
	ho

	Class
	17
	[AdjDem17]
	ho

	Class
	18
	[AdjDem18]
	ho

	Class
	Indef
	[AdjDemIndef]
	ho


CATEGORY 4: Adverbs
Adverbs [Adv]

	Basic adverbs
	e.g. ruri, feela, hape

	Adverbs derived from nouns or verbs
	e.g. hangata, haholo


CATEGORY 5: Subject concords
	
	Class
	Tag
	Standard
	Consecutive

	Person
	1st Sing.
	[SC1ps]
	ke
	ka

	Person
	1st Pl.
	[SC1pp]
	re
	ra

	Person
	2nd Sing.
	[SC2ps]
	o
	wa

	Person
	2nd Pl.
	[SC2pp]
	le
	la

	Class
	1
	[SC1]
	o, a
	a

	Class
	2
	[SC2]
	ba
	ba

	Class
	3
	[SC3]
	o
	wa

	Class
	4
	[SC4]
	e
	ya

	Class
	5
	[SC5]
	le
	la

	Class
	6
	[SC6]
	a
	a

	Class
	7
	[SC7]
	se
	sa

	Class
	8
	[SC8]
	di
	tsa

	Class
	9
	[SC9]
	e
	ya

	Class
	10
	[SC10]
	di
	tsa

	Class
	14
	[SC14]
	bo
	ba

	Class
	15
	[SC15]
	ho
	ha

	Class
	16
	[SC16]
	ho
	ha

	Class
	17
	[SC17]
	ho
	ha

	Class
	18
	[SC18]
	ho
	ha


Indefinite and classless
	
	Tag
	
	Example

	Indefinite
	[SCIndef]
	ho, ha
	e.g. ho a tjhesa

	Classless
	[SCNoClass]
	e
	e.g. ha e le motho


CATEGORY 6: Object concords
	
	Class
	Tag
	

	Person
	1st Sing.
	[OC1ps]
	n-

	Person
	1st Pl.
	[OC1pp]
	re

	Person
	2nd Sing.
	[OC2ps]
	o

	Person
	2nd Pl.
	[OC2pp]
	le

	Class
	1
	[OC1]
	mo

	Class
	2
	[OC2]
	ba

	Class
	3
	[OC3]
	o

	Class 
	4
	[OC4]
	e

	Class
	5
	[OC5]
	le

	Class
	6
	[OC6]
	a

	Class
	7
	[OC7]
	se

	Class
	8
	[OC8]
	di

	Class
	9
	[OC9]
	e

	Class
	10
	[OC10]
	di

	Class
	14
	[OC14]
	bo

	Class
	15
	[OC15]
	ho

	Class
	16
	[OC16]
	ho

	Class
	17
	[OC17]
	ho

	Class
	18
	[OC18]
	ho

	Class
	Indef
	[OCIndef]
	ho


CATEGORY 7: Absolute Pronouns
Emphatic: Absolute Pronouns

	
	Class
	Tag
	Absolute pronoun

	Person
	1st Sing.
	[AbsPron1ps]
	nna

	Person
	1st Pl.
	[AbsPron1pp]
	rona

	Person
	2nd Sing.
	[AbsPron2ps]
	wena

	Person
	2nd Pl.
	[AbsPron2pp]
	lona

	Class
	1
	[AbsPron1]
	yena

	Class
	1a
	[AbsPron1a]
	yena

	Class
	2
	[AbsPron2]
	bona

	Class
	2b
	[AbsPron2a]
	bona

	Class
	3
	[AbsPron3]
	wona

	Class
	4
	[AbsPron4]
	yona

	Class
	5
	[AbsPron5]
	lona

	Class
	6
	[AbsPron6]
	ona

	Class
	7
	[AbsPron7]
	sona

	Class
	8
	[AbsPron8]
	tsona

	Class
	9
	[AbsPron9]
	yona

	Class
	10
	[AbsPron10]
	tsona

	Class
	14
	[AbsPron14]
	bona

	Class
	15
	[AbsPron15]
	hona

	Class
	16
	[AbsPron16]
	hona

	Class
	17
	[AbsPron17]
	hona

	Class
	18
	[AbsPron18]
	hona


CATEGORY 8: Demonstrative Pronouns
Demonstrative pronouns
	Class
	Pos 1
	Pos 2
	Pos 3

	1
	[Dem1][Pos1]
	enwa
	[Dem1][Pos2]
	eo
	[Dem1][Pos3]
	yane

	2
	[Dem2][Pos1]
	bana
	[Dem2][Pos2]
	bao
	[Dem2][Pos3]
	bane

	3
	[Dem3][Pos1]
	ona
	[Dem3][Pos2]
	oo
	[Dem3][Pos3]
	wane

	4
	[Dem4][Pos1]
	ena
	[Dem4][Pos2]
	eo
	[Dem4][Pos3]
	yane

	5
	[Dem5][Pos1]
	lena
	[Dem5][Pos2]
	leo
	[Dem5][Pos3]
	lane

	6
	[Dem6][Pos1]
	ana
	[Dem6][Pos2]
	ao
	[Dem6][Pos3]
	ane

	7
	[Dem7][Pos1]
	sena
	[Dem7][Pos2]
	seo
	[Dem7][Pos3]
	sane

	8
	[Dem8][Pos1]
	tsena
	[Dem8][Pos2]
	tseo
	[Dem8][Pos3]
	tsane

	9
	[Dem9][Pos1]
	ena
	[Dem9][Pos2]
	eo
	[Dem9][Pos3]
	yane

	10
	[Dem10][Pos1]
	tsena
	[Dem10][Pos2]
	tseo
	[Dem10][Pos3]
	tsane

	14
	[Dem14][Pos1]
	bona
	[Dem14][Pos2]
	boo
	[Dem14][Pos3]
	bane

	15
	[Dem15][Pos1]
	hona
	[Dem15][Pos2]
	hoo
	[Dem15][Pos3]
	hane

	16
	[Dem16][Pos1]
	hona
	[Dem16][Pos2]
	hoo
	[Dem16][Pos3]
	hane

	17
	[Dem17][Pos1]
	hona
	[Dem17][Pos2]
	hoo
	[Dem17][Pos3]
	hane

	18
	[Dem18][Pos1]
	mona
	[Dem18][Pos2]
	moo
	[Dem18][Pos3]
	mane


CATEGORY 9: Quantitative Pronouns
Quantitative Pronouns

	
	Class
	Tag
	

	Person
	1st Sing.
	[QuantPron1ps]
	ohle

	Person
	1st Pl.
	[QuantPron1pp]
	bohle

	Person
	2nd Sing.
	[QuantPron2ps]
	ohle

	Person
	2ndPl.
	[QuantPron2pp]
	bohle

	Class
	1
	[QuantPron1]
	yohle

	Class
	2
	[QuantPron2]
	bohle

	Class
	3
	[QuantPron3]
	ohle

	Class
	4
	[QuantPron4]
	yohle

	Class
	5
	[QuantPron5]
	lohle

	Class
	6
	[QuantPron6]
	ohle

	Class
	7
	[QuantPron7]
	sohle

	Class
	8
	[QuantPron8]
	tsohle

	Class
	9
	[QuantPron9]
	yohle

	Class
	10
	[QuantPron10]
	tsohle

	Class
	14
	[QuantPron14]
	bohle

	Class
	15
	[QuantPron15]
	hohle

	Class
	16
	[QuantPron16]
	hohle

	Class
	17
	[QuantPron17]
	hohle

	Class
	18
	[QuantPron18]
	hohle


CATEGORY 10: Possessive Pronouns
Possessive Pronouns

	
	Class
	Tag
	Possessive pronoun

	Person
	1st Sing.
	[PossPron1ps]
	ka

	Person
	1st Pl.
	[PossPron1pp]
	rona, heso

	Person
	2nd Sing.
	[PossPron2ps]
	hao

	Person
	2nd Pl.
	[PossPron2pp]
	lona, heno

	Class
	1
	[PossPron1]
	hae

	Class
	2
	[PossPron2]
	bona, habo

	Class
	3
	[PossPron3]
	wona

	Class 
	4
	[PossPron4]
	yona

	Class
	5
	[PossPron5]
	lona

	Class
	6
	[PossPron6]
	ona

	Class
	7
	[PossPron7]
	sona

	Class
	8
	[PossPron8]
	tsona

	Class
	9
	[PossPron9]
	yona

	Class
	10
	[PossPron10]
	tsona

	Class
	14
	[PossPron14]
	bona

	Class
	15
	[PossPron15]
	hona

	Class
	16
	[PossPron16]
	hona

	Class
	17
	[PossPron17]
	hona

	Class
	18
	[PossPron18]
	hona


CATEGORY 11: Relatives
There are nominal and verbal relatives in Sesotho, but they are catered for under e.g. verb endings.
Relative Concords

	
	Class
	Tag
	Relative concords

	Person
	1st Sing.
	[RelConc1ps]
	ke ya

	Person
	1st Pl.
	[RelConc1pp]
	re ba

	Person
	2nd Sing.
	[RelConc2ps]
	o ya

	Person
	2nd Pl.
	[RelConc2pp]
	le ba

	Class
	1
	[RelConc1]
	ya

	Class
	2
	[RelConc2]
	ba

	Class
	3
	[RelConc3]
	o

	Class 
	4
	[RelConc4]
	e

	Class
	5
	[RelConc5]
	le

	Class
	6
	[RelConc6]
	a

	Class
	7
	[RelConc7]
	se

	Class
	8
	[RelConc8]
	tse

	Class
	9
	[RelConc9]
	e

	Class
	10
	[RelConc10]
	tse

	Class
	14
	[RelConc14]
	bo

	Class
	15
	[RelConc15]
	ho

	Class
	Indefinite
	[RelConcIndef]
	ho

	Class
	No Class
	[RelConcNoClass]
	e


CATEGORY 12: Copulatives
Copulative verbs [VCop]: See Category 2
Copulative Particles [CopPre]: see Category 13 
	ke

ha se

o (See subject concords)

di (See subject concords)

Verbs

le

ba


CATEGORY 13: Particles and prepositions
Tags used for any particle are as follows.

	Locative particle
	[PartLoc]
	e.g. ka, ho

	Qualitative particle
	[PartQual]
	

	Possessive particle
	[PartPoss]
	

	Adverbial particles
	
	e.g. le, ka

	Generic particle
	[Part]
	

	Copulative particles resembling subject concords
	
	see Category 5


CATEGORY 14: Secondary morphemes
All examples from the old protocol are now under category 2 Verbs.

CATEGORY 15: Ideophones
Tag used for any ideophone is [Ideoph].

	tu
tititi
qomu
sehle


CATEGORY 16: Narrative concords
	
	Class
	Tag
	Narrative concord

	Person
	1st Sing.
	[NarConc1ps]
	ka

	Person
	1st Pl.
	[NarConc1pp]
	ra

	Person
	2nd Sing.
	[NarConc2ps]
	wa

	Person
	2nd Pl.
	[NarConc2pp]
	la

	Class
	1
	[NarConc1]
	a, wa, ya

	Class
	2
	[NarConc2]
	ba

	Class
	3
	[NarConc3]
	wa

	Class 
	4
	[NarConc4]
	ya

	Class
	5
	[NarConc5]
	la

	Class
	6
	[NarConc6]
	a

	Class
	7
	[NarConc7]
	sa

	Class
	8
	[NarConc8]
	tsa

	Class
	9
	[NarConc9]
	ya

	Class
	10
	[NarConc10]
	tsa

	Class
	14
	[NarConc14]
	ba

	Class
	15
	[NarConc15]
	ha

	Class
	16
	[NarConc16]
	ha

	Class
	17
	[NarConc17]
	ha

	Class
	18
	[NarConc18]
	ha

	Class
	Indef
	[NarConcIndef]
	ha


CATEGORY 17: Possessive concords
	
	Class
	Tag
	Possessive concord

	Class
	1
	[PossConc1]
	wa

	Class
	2
	[PossConc2]
	ba

	Class
	3
	[PossConc3]
	wa

	Class
	4
	[PossConc4]
	ya

	Class
	5
	[PossConc5]
	la

	Class
	6
	[PossConc6]
	a

	Class
	7
	[PossConc7]
	sa

	Class
	8
	[PossConc8]
	tsa

	Class
	9
	[PossConc9]
	ya

	Class
	10
	[PossConc10]
	tsa

	Class
	14
	[PossConc14]
	ba

	Class
	15
	[PossConc15]
	ha

	Class
	16
	[PossConc16]
	ha

	Class
	17
	[PossConc17]
	ha

	Class
	18
	[PossConc18]
	ha


CATEGORY 18: Interjections
Tag used for any interjection is [Interjec].

	a
tjhe
he


CATEGORY 19: Conjunctions
Tag used for any conjunction is [Conj].

	empa
feela

ha

hore

hapa


CATEGORY 20: Interrogatives

	
	Tag
	Examples

	Question words
	[Interrog]
	mang, eng, bomang, kae, neng

	Question particles
	[InterrogPart]
	na, ana


CATEGORY 21: Abbreviations
Tag used for any Abbreviation is [Abbr].

	Mdi.

Mna.
Vol.

kWh


CATEGORY 22: Demonstrative Copulatives
<Not present in Sesotho>
CATEGORY 23: Enumeratives

Enumeratives [Enum]

	-fe

-sele


CATEGORY 24: Tense markers
The tense markers have been included under category 2 Verbs.
CATEGORY 25: Foreign Words

Tag used for any foreign words is [Foreign].

	Act

classification

development

office


CATEGORY 26: Proper Names

Tag used for proper names is [ProperName].

NB: During the annotation workshop on June 21, the use of this tag wrt noun classes 1a and 2b was discussed. The agreement was that most names would fall under N01a or N02b. However, in some cases like “Afrika Borwa”, the annotator might choose to use Afrika[ProperName] followed by Bo[NPre14]-rwa[NRoot] for lack of a better solution for Named Entities. 
	Biko

John

Luthuli

Labuschagne

Mandela


CATEGORY 27: Numbers

Tag used for numbers is [Num].

	89

1992

70%

1.2

43(5)


General principles
The following general principles apply:
· Annotation on the morphological analysis layer should be in excess of 98%

· The general principles of the Text Encoding Initiative P5 Guidelines (TEI P5; http://www.tei-c.org/Guidelines/) should be followed when in doubt.
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.
Authoritative references
The following language-specific works of reference should be considered authoritative when in doubt:
· FERREIRA, J.A. 1964. ‘n Leerboek vir Suid-Sotho. Pretoria: Van Schaik.

· MABILLE, A. & DIETERLEN, H. 1961. Southern Sotho-English Dictionary. Lesotho: Morija.

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 change a specification or add examples to the protocol, s/he should inform the project manager by email: Sunny.Gent@nwu.ac.za. The project manager considers the request, decides on the quired 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.
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