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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 izi/iin/ iim- of class 8/10.
Morphemes in isiNdebele include a variety of affixes: nominal prefixes (e.g. Classes 1-15), verbal suffixes (e.g. -isa-, -ela-, -ana-, eka-), subject and object concord, etc. The analysis also includes a root.
· Root: The verbal stem without any affixes or extension (e.g. -theng-)

· Stem: 

· Nominal: nominal stem without affixes (e.g. -fazi)

· Verbal: root with affixes and extension.(e.g. thenga, thengela, thengisa) 

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: Possessive concords

	CATEGORY 8: Pronouns

	CATEGORY 9: Demonstratives

	CATEGORY 10: Quantitatives

	CATEGORY 11: Relatives

	CATEGORY 12: Copulatives

	CATEGORY 13: Demonstrative Copulatives

	CATEGORY 14: Particles

	CATEGORY 15: Tense markers

	CATEGORY 16: Secondary morphemes

	CATEGORY 17: Ideophones

	CATEGORY 18: Interjections

	CATEGORY 19: Conjunctions

	CATEGORY 20: Interrogatives

	CATEGORY 21: Abbreviations

	CATEGORY 22: Enumeratives

	CATEGORY 23: Foreign Words

	CATEGORY 24: Proper Names

	CATEGORY 25: Numbers


CATEGORY 1: Nouns
	Class
	Example
	Class prefix
[BPre+class]

[NPrePre+class]
[NPre+class]
	Nominal root [NStem]
	Suffix

Aug [AugSuf]
	Suffix

Dim [DimSuf]
	Suffix

Loc

[LocSuf]

	1
	umuntu

umsana

umakhi
	umu-

um-

um-
	-ntu

-sana

-akhi
	-kazi
	-ana
	-eni/ini

	1a
	umma
	u-
	-mma
	
	
	

	2
	abantu

abesana

abakhi 
	aba-

abe-

ab-
	-ntu

-sana

-akhi
	
	
	

	2a
	abomma
	abo-
	-mma
	
	
	

	3
	umuthi

umbono
	umu-

um-
	-thi

-bono
	
	
	

	4
	imithi
	imi-
	-thi
	
	
	

	5
	ilihlo

idada
	ili-

i-
	-hlo

-dada
	
	
	

	6
	amahlo

amadada 
	ame-

ama-
	-hlo

-dada
	
	
	

	7
	isibha

isenzo 
	isi-

is-
	-bha

-enzo
	
	
	

	8
	iinsibha

izenzo
	iin-

iz-
	-sibha

-enzo
	
	
	

	9
	ipilo
	i(n)-
	-pilo
	
	
	

	10
	izindlu

iimpilo 
	izi[n]-

iim- 
	-dlu

-pilo
	
	
	

	14
	ubuso
	ubu-
	-so
	
	
	

	15
	ukudla
	uku-
	-dla
	
	
	

	16
	phasi
	pha-
	-si
	
	
	

	17
	kude
	ku-
	-de
	
	
	


CATEGORY 2: Verbs and auxiliary verbs

Main verbs

	
	Tag
	Examples

	Verbal root
	[VRoot]
	e.g. -fanel

	Intransitive verb
	[Intrans]
	e.g. -onyan

	Verb terminative
	[VerbTerm]
	e.g. -a


Verbal Prefixes

	
	Tag
	Examples

	Imperative prefix 
	[ImpPre]
	e.g. yi-

	Locative prefix 
	[LocPre]
	e.g. e-

	Pre-locative “s” 
	[PreLoc-s]
	-s-

	Progressive prefix
	[ProgPre]
	e.g. sa-

	Reflexive prefix 
	[ReflPre]
	e.g. zi-


Verbal suffixes
	
	Tag
	Examples

	Applicative
	[ApplExt]
	-el-

	Associative
	[Ass]
	-anan-

	Causative
	[CausExt]
	-is-

	Contactive
	[Con]
	-ats-

	Dispersive
	[Dis]
	-alal-

	Intensive
	[IntensExt]
	-isis-

	Iterative
	[Iter]
	-ak-

	Neuter
	[NeutExt]
	-ek-

	Neutro active
	[NAct]
	-al-

	Neutro passive
	[NPas]
	-ek-

	Passive
	[PassExt]
	-iw- / -w-

	Perfect
	[Perf]
	-il-

	Positional
	[Pos]
	-am-

	Reciprocal
	[RecipExt]
	-an-


Auxiliary verbs [AuxVStem]
	Verb stem (e.g. -be, -se)


Copulative verbs [VCop]
	Verb stem (e.g. le, ba)


CATEGORY 3: Adjectives
Adjective prefixes 
	Persons & classes
	Tag
	Adjective prefix

	Class 1
	[AdjPref1]
	om(u)-

	Class 1a
	[AdjPref1a]
	om(u)-

	Class 2
	[AdjPref2]
	aba-

	Class 2a
	[AdjPref2a]
	aba-

	Class 3
	[AdjPref3]
	om(u)-

	Class 4
	[AdjPref4]
	emi-

	Class 5
	[AdjPref5]
	eli-

	Class 6
	[AdjPref6]
	a-

	Class 7
	[AdjPref7]
	esi-

	Class 8
	[AdjPref8]
	ezi-

	Class 9
	[AdjPref9]
	e-

	Class 10
	[AdjPref10]
	ezi- 

	Class 14
	[AdjPref14]
	obu-

	Class 15
	[AdjPref15]
	oku-

	Class 16
	[AdjPref16]
	-

	Class 17
	[AdjPref17]
	-


Adjective stems [AdjStem] , e.g. 
	-khulu

	-ncani

	-hle

	-bi

	-dala

	-de

	-nengi

	-fitjhani


CATEGORY 4: Adverbs
Adverbs [Adv]

	Basic adverbs (e.g. khulu, ruri)

	Derived adverbs (e.g. gabedi, gagolo)

	Verbs used as adverbs: See verb Category 2


Adverb prefixes [AdvPre]

	na-


CATEGORY 5: Subject concords
	Persons & classes
	Tag
	
	Std
	Con. 

	1st pers. sing.
	[SC1ps]
	
	ngi

(e.g. ngithenge iincwadi)
	ka

(e.g. angikathengi iincwadi)

	1st pers. pl.
	[SC1pp]
	
	si
	ra

	2nd pers. sing.
	[SC2ps]
	
	u
	wa

	2nd pers. pl.
	[SC2pp]
	
	ni
	la

	Class 1
	[SC1]
	umuntu
	u
	a

	Class 1a
	[SC1a]
	umma
	u
	u

	Class 2
	[SC2]
	abantu 
	ba
	ba

	Class 2a
	[SC2a]
	abomma
	(see class 2)
	

	Class 3
	[SC3]
	umuthi
	o
	wa

	Class 4
	[SC4]
	imithi
	
	

	Class 5
	[SC5]
	ilihlo
	le
	la

	Class 6
	[SC6]
	amehlo
	a
	wa

	Class 7
	[SC7]
	isibha
	se
	sa

	Class 8
	[SC8]
	iinsibha
	zi
	za

	Class 9
	[SC9]
	ipilo
	e
	ya

	Class 10
	[SC10]
	izindlu

iimpilo 
	zi
	za

	Class 14
	[SC14]
	ubuso
	bo
	ba

	Class 15
	[SC15]
	ukudla
	ku
	kwa

	Class 16
	[SC16]
	phasi
	
	

	Class 17
	[SC17]
	kude
	ki
	kwa


CATEGORY 6: Object concords
	Persons & classes
	Tag
	Object concord

	1st pers. sing.
	[OC1ps]
	u-

	1st pers. pl.
	[OC1pp]
	ba

	2nd pers. sing.
	[OC2ps]
	si

	2nd pers. pl.
	[OC2pp]
	ni

	Class 1
	[OC1]
	mu

	Class 1a
	[OC1a]
	(see class 1)

	Class 2
	[OC2]
	ba

	Class 2a
	[OC2a]
	(see class 2)

	Class 3
	[OC3]
	o

	Class 4
	[OC4]
	e

	Class 5
	[OC5]
	e

	Class 6
	[OC6]
	a

	Class 7
	[OC7]
	e

	Class 8
	[OC8]
	e

	Class 9
	[OC9]
	e

	Class 10
	[OC10]
	e

	Class 14
	[OC14]
	o

	Class 15
	[OC15]
	o

	Class 16
	[OC16]
	ku

	Class 17
	[OC17]
	o


CATEGORY 7: Possessive concords

	Persons & classes
	Tag
	Possessive Concord

	Class 1
	[PossConc1]
	wa

	Class 1a
	[PossConc1a]
	(see class 1)

	Class 2
	[PossConc2]
	ba

	Class 2a
	[PossConc2a]
	(see class 2)

	Class 3
	[PossConc3]
	wa

	Class 4
	[PossConc4]
	ya

	Class 5
	[PossConc5]
	la

	Class 6
	[PossConc6]
	wa

	Class 7
	[PossConc7]
	sa

	Class 8
	[PossConc8]
	za

	Class 9
	[PossConc9]
	ya

	Class 10
	[PossConc10]
	za

	Class 14
	[PossConc14]
	ba

	Class 15
	[PossConc15]
	kwa

	Class 16
	[PossConc16]
	-

	Class 17
	[PossConc17]
	-

	Possessive
	[PossKA]
	ka-


CATEGORY 8: Pronouns
Emphatic: Absolute Pronouns

	Persons & classes
	Tag
	Absolute Pronoun

	1st pers. sing.
	[AbsPron1ps]
	mina

	1st pers. pl.
	[AbsPron1pp]
	thina

	2nd pers. sing.
	[AbsPron2ps]
	wena

	2nd pers.pl.
	[AbsPron2pp]
	nina

	Class 1
	[AbsPron1]
	yena

	Class 1a
	[AbsPron1a]
	(see class 1)

	Class 2
	[AbsPron2]
	bona

	Class 2a
	[AbsPron2a]
	(see class 2)

	Class 3
	[AbsPron3]
	wona

	Class 4
	[AbsPron4]
	yona

	Class 5
	[AbsPron5]
	lona

	Class 6
	[AbsPron6]
	wona

	Class 7
	[AbsPron7]
	sona

	Class 8
	[AbsPron8]
	zona

	Class 9
	[AbsPron9]
	yona

	Class 10
	[AbsPron10]
	zona

	Class 14
	[AbsPron14]
	bona

	Class 15
	[AbsPron15]
	khona

	Class 16
	[AbsPron16]
	khona

	Class 17
	[AbsPron17]
	(see class 15 & 16)


Pronoun suffix [PronSuf]

	-na


CATEGORY 9: Demonstratives
	Persons & classes
	Demonstratives

	
	1st Dem
	2nd Dem
	3rd  Dem

	Class 1
	[Dem1][Pos1]
	lo
	[Dem1][Pos2]
	loyo
	[Dem1][Pos3]
	loya

	Class 1a
	[Dem1a][Pos1]
	lo
	[Dem1a][Pos2]
	loyo
	[Dem1a][Pos3]
	loyo

	Class 2
	[Dem2][Pos1]
	laba
	[Dem2][Pos2]
	labo
	[Dem2][Pos3]
	labaya

	Class 2a
	[Dem2a][Pos1]
	laba
	[Dem2a][Pos2]
	labo
	[Dem2a][Pos3]
	labaya

	Class 3
	[Dem3][Pos1]
	lo
	[Dem3][Pos2]
	lowo
	[Dem3][Pos3]
	lowaya

	Class 4
	[Dem4][Pos1]
	le
	[Dem4][Pos2]
	leyo
	[Dem4][Pos3]
	leya

	Class 5
	[Dem5][Pos1]
	leli
	[Dem5][Pos2]
	lelo
	[Dem5][Pos3]
	leliya

	Class 6
	[Dem6][Pos1]
	la
	[Dem6][Pos2]
	lawo
	[Dem6][Pos3]
	lawaya

	Class 7
	[Dem7][Pos1]
	lesi
	[Dem7][Pos2]
	leso
	[Dem7][Pos3]
	lesiya

	Class 8
	[Dem8][Pos1]
	lezi
	[Dem8][Pos2]
	lezo
	[Dem8][Pos3]
	leziya

	Class 9
	[Dem9][Pos1]
	le
	[Dem9][Pos2]
	leyo
	[Dem9][Pos3]
	leya

	Class 10
	[Dem10][Pos1]
	lezi
	[Dem10][Pos2]
	lezo
	[Dem10][Pos3]
	leziya

	Class 14
	[Dem14][Pos1]
	lobu
	[Dem14][Pos2]
	lobo
	[Dem14][Pos3]
	lobuya

	Class 15
	[Dem15][Pos1]
	lokhu
	[Dem15][Pos2]
	lokho
	[Dem15][Pos3]
	lokhuya

	Class 16
	[Dem16][Pos1]
	lapha
	[Dem16][Pos2]
	lapha
	[Dem16][Pos3]
	laphaya

	Class 17
	[Dem17][Pos1]
	lapha
	[Dem17][Pos2]
	lapho
	[Dem17][Pos3]
	laphaya


CATEGORY 10: Quantitatives
Quantitative concords
	Persons & classes
	Tag
	Quantitative concord

	1st pers. sing.
	[QuantConc1ps]
	wo-

	1st pers. pl.
	[QuantConc1pp]
	so-

	2nd pers. sing.
	[QuantConc2ps]
	(see class 1)

	2nd pers.pl.
	[QuantConc2pp]
	(noke)

	Class 1
	[QuantConc1]
	wo-

	Class 1a
	[QuantConc1a]
	wo-

	Class 2
	[QuantConc2]
	bo-

	Class 2a
	[QuantConc2a]
	bo-

	Class 3
	[QuantConc3]
	wo-

	Class 4
	[QuantConc4]
	yo-

	Class 5
	[QuantConc5]
	lo-

	Class 6
	[QuantConc6]
	wo-

	Class 7
	[QuantConc7]
	so-

	Class 8
	[QuantConc8]
	zo-

	Class 9
	[QuantConc9]
	yo-

	Class 10
	[QuantConc10]
	zo-

	Class 14
	[QuantConc14]
	bo-

	Class 15
	[QuantConc15]
	ko-

	Class 16
	[QuantConc16]
	ko-

	Class 17
	[QuantConc17]
	(see class 15 &16)


Quantitative Stem ([QuantStem]), e.g. 

	-dwa

	-ke


CATEGORY 11: Relatives
Relative concords ([RelConc])

	Persons & classes
	Tag
	Relative concord

	Class 1
	[RelConc1]
	o-

	Class 1a
	[RelConc1a]
	o-

	Class 2
	[RelConc2]
	aba-

	Class 2a
	[RelConc2a]
	aba-

	Class 3
	[RelConc3]
	o-

	Class 4
	[RelConc4]
	e-

	Class 5
	[RelConc5]
	eli- 

	Class 6
	[RelConc6]
	a- 

	Class 7
	[RelConc7]
	esi- 

	Class 8
	[RelConc8]
	ezi- 

	Class 9
	[RelConc9]
	e- 

	Class 10
	[RelConc10]
	ezi- 

	Class 14
	[RelConc14]
	obu- 

	Class 15
	[RelConc15]
	oku- 

	Class 16
	[RelConc16]
	oku- 

	Class 17
	[RelConc17]
	oku- 


Relative suffix ([RelSuf])

	-yo


Relative stems ([RelStem]), e.g. 

	-mandla

	-manzi


CATEGORY 12: Copulatives
Copulative Verbs ([VCop]): see Category 2

Copulative Particles ([CopPre]): see Category 12

Demonstrative Copulatives ([DemCop]): see Category 13

CATEGORY 13: Demonstrative Copulatives
	Persons & classes
	1st Dem
	2nd Dem
	3rd Dem

	Class 1
	[DemCop1][Pos1]
	nangu
	[DemCop1][Pos2]
	nango
	[DemCop1][Pos3]
	nanguya

	Class 1a
	[DemCop1a][Pos1]
	(see class 1)
	[DemCop1a][Pos2]
	
	[DemCop1a][Pos3]
	

	Class 2
	[DemCop2][Pos1]
	naba
	[DemCop2][Pos2]
	nabo
	[DemCop2][Pos3]
	nabaya

	Class 2a
	[DemCop2a][Pos1]
	(see class 2)
	[DemCop2a][Pos2]
	
	[DemCop2a][Pos3]
	

	Class 3
	[DemCop3][Pos1]
	nawu
	[DemCop3][Pos2]
	nawo
	[DemCop3][Pos3]
	nawuya

	Class 4
	[DemCop4][Pos1]
	nasi
	[DemCop4][Pos2]
	naso
	[DemCop4][Pos3]
	nasiya

	Class 5
	[DemCop5][Pos1]
	nali
	[DemCop5][Pos2]
	nalo
	[DemCop5][Pos3]
	naliya

	Class 6
	[DemCop6][Pos1]
	naka
	[DemCop6][Pos2]
	nawo
	[DemCop6][Pos3]
	nawaya

	Class 7
	[DemCop7][Pos1]
	nasi
	[DemCop7][Pos2]
	naso
	[DemCop7][Pos3]
	nasiya

	Class 8
	[DemCop8][Pos1]
	nazi
	[DemCop8][Pos2]
	nazo
	[DemCop8][Pos3]
	naziya

	Class 9
	[DemCop9][Pos1]
	(see class 4)
	[DemCop9][Pos2]
	
	[DemCop9][Pos3]
	

	Class 10
	[DemCop10][Pos1]
	(see class 8)
	[DemCop10][Pos2]
	
	[DemCop10][Pos3]
	

	Class 14
	[DemCop14][Pos1]
	nabu
	[DemCop14][Pos2]
	nabo
	[DemCop14][Pos3]
	nabuya

	Class 15
	[DemCop15][Pos1]
	nakhu
	[DemCop15][Pos2]
	nakho
	[DemCop15][Pos3]
	nakhuya

	Class 16
	[DemCop16][Pos1]
	(see class 15)
	[DemCop16][Pos2]
	
	[DemCop16][Pos3]
	

	Class 17
	[DemCop17][Pos1]
	-
	[DemCop17][Pos2]
	-
	[DemCop17][Pos3]
	-


CATEGORY 14: Particles
	Copulative (e.g. ke, ga se): see Category 12

	Copulative particles resembling subject concords: see Category 5


CATEGORY 15: Tense markers

	
	Tag
	Example

	Future tense
	[Fut]
	za, zo zaku, zoku, yoku

	Present tense
	[Pres]
	-ya


CATEGORY 16: Secondary morphemes
	
	Tag
	Example

	Exclusive 
	[ExclNeg]
	-ka-

	Negative 
	[NegPre]
	e.g. -a-, -ka-, -nga-, -nge-, -anga-, -i-

	Potential 
	[Pot]
	e.g. ka

	Progressive 
	[ProPre]
	e.g. sa


CATEGORY 17: Ideophones
Tag used for any ideophone is [Ideoph].
	Monosyllabic
	e.g bhi; du ; tse; nya; tswe ; ngci ; twa ; ntse

	Disyllabic
	e.g gidi ; dusu ; kere ; tlabha ; tjhazi ; tatla ; bhuru ; patla ; tleru ; tlebhu ; hluthu ; dusu ; fahla ; giri ; dutlu

	Trisyllabic
	e.g phuphuru ; qubatjha ; tinini ; gomojo ; tjhelele

	Quadrisyllabic
	e.g gilikidi ; patalala ; paralala ; nakatja ; gubululu ; swalakahla ; gulukudu ; datjhalala ; khalakatha ; pherelele


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

	Tjhe!

Bababe!

Afeke!

Agu!

Iye!

Maye!

Wu!


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

	nanyana

begodu

kodwana

ngombana

namkha

namtjhana

kanti

ukuze


CATEGORY 20: Interrogatives

	
	Tag
	Examples

	Question words
	[Interrog]
	e.g. ubani, ini, abobani, kuphi, nini

	Question particles
	[InterrogSuf]
	e.g. itjho, alo, ngabe


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

	mfu. (Mfundisi)

Snd. (Sondo)

Mvl. (Mvulo)

Lsb. (Lesibili)

Lst. (Lesithathu)

Lsn. (Lesine)

Lsh. (Lesihlanu)

Mgq. (Mgqibelo)

Dorh. (Dorhodera)

Nom. (Nomzana)

Kkz. (Kosikazi)

ANC


CATEGORY 22: Enumeratives

Enumerative concords

	Persons & classes
	Tag
	Enumerative Concord 

	Class 1
	[EnumConc1]
	mu-

	Class 1a
	[EnumConc1a]
	(see class 1)

	Class 2
	[EnumConc2]
	ba-

	Class 2a
	[EnumConc2a]
	(see class 2)

	Class 3
	[EnumConc3]
	mu-

	Class 4
	[EnumConc4]
	mi-

	Class 5
	[EnumConc5]
	li-

	Class 6
	[EnumConc6]
	ma-

	Class 7
	[EnumConc7]
	si-

	Class 8
	[EnumConc8]
	zi-

	Class 9
	[EnumConc9]
	yi-

	Class 10
	[EnumConc10]
	(see class 8)

	Class 14
	[EnumConc14]
	bu-

	Class 15
	[EnumConc15]
	ku-

	Class 16
	[EnumConc16]
	(see class15)

	Class 17
	[EnumConc17]
	-


Enumerative stem [EnumStem]

	-ni
-nye
-phi


CATEGORY 23: Foreign Words

Tag used for any foreign words as well as urls is [Foreign].

	Act

classification

development

office


CATEGORY 24: Proper Names

Tag used for proper names is [ProperName].
	Biko

John

Luthuli

Labuschagne

Mandela


CATEGORY 25: 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:
· JIYANE, D.M. 1994. Aspects of isiNdebele grammar. M.A. thesis, University of Pretoria.
· KHUMALO, L. 2003. An Introduction to Ndebele grammar. Cape Town: Centre for Advanced Studies of African Society.

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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