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1. I ntroduction”
1.1 The mmin objective

The main objective of the present study is two-fold: (1) an investigation
of the possibility of employing a numerical calculation in order to
determ ne the rel ationshi ps between a sanple of sub-Saharan Bantu

| anguages; and (2) basing this on the differences in phonol ogical features
of sel ected norphol ogi cal el enents.

Whet her or not we can draw di achronic conclusions fromthe material is a
question the present essay intends to answer.

Nunerical cal cul ations of relationships between | anguages have, adnmittedly,
al ready been done by several people, in particular the so-called

gl ottochronol ogi sts (cf. Hynes 1960ab, Enbl eton 1986; see al so Maho 1992).
The present study al so has cl ear connections to the relatively recent

met hod of dial ectonetrics which intends at providing a synchronic status
quo description of phonol ogi cal, norphol ogi cal and possibly al so
syntactical characteristics of a sanple of |anguages (cf. Goebl 1982,
Guarisma & Mbhlig 1988; see al so Vossen 1984 who uses both gl ottochronol ogy
and di al ectronerics).

1.2 VWhat foll ows bel ow

What follows below, then, is firstly a description of the | anguages and
l'inguistic elenments chosen. Then follows a detailed run-through, in part 3,
of the procedure enployed. In parts 4 and 5, the results are presented and
di scussed. Part 6, finally, ains at sunming up the essay.

2. Sonme choi ces and the problens connected with them
2.1 The | anguages chosen

A sampl e of 25 Bantu | anguages have been chosen (see table 1 and figure 1).
The Bantu | anguages cover nore or |less entire sub-Saharan Africa (save
western Africa). The letter-codes used to identify |languages in table 1
and el sewhere, are from Quthrie (1967-1971).

Al'l Bantu | anguages are supposedly descendants of a common parent | anguage,
call ed proto-Bantu, which customarily is placed somewhere in the southern
parts of present Caneroon.

Various authorities differ in their datings of this proto-language, but a
rough estimate woul d be somewhere around 3 to 5 thousands years ago. Thus
we can assune the chosen norphol ogi cal el enents (see below) to be directly,
or rather etynol ogically, comnparable.

The choi ce of | anguages have mainly been based on the (un)availability of
literature. From a nethodol ogi cal point of view, this is certainly not a
basis for choice that is recommendable in order to get a representative
sanmpl e but, nonethel ess, the nost practical

* Acknow edgerments are rightfully due to Roel and van Hout for val uabl e hints and comrents
and Johan Hagman for letting nme use his incredible program (although | didn't actually USE
it, hedidit for me).



TABLE 1 - LIST OG- LANGUACES

Language Nunber Spoken in (approxi nately) Mai n ref erence
Bobangi C32 (1) Zaire Whi t ehead 1899

Li ngal a C36d (2) | Zaire Quthrie 1988

| Luganda E15 (3) Uanda Col e 1965

Kekanba E55 (4) Kenya Wiiteley & Mili 1962
Kesukuma F21 (5) Tanzani a Bati bo 1985

Ki swahi | i A2 (6) Kenya, Tanzani a Perrott 1957

Lul wvena K14 (7) Angol a, Zanbi a Wii te 1949

Rukwangar i K33 (8) |Angola, Nanibia Dammann 1957

Thi nbukushu K43 (9) Angol a, Nani bi a Fi sch 1977

Rugci ri ku K62 (10) | Angol a, Nam bi a Mbhl i g 1967

Chi benba Mi2 (11) | Tanzani a, Zanbia van Sanbeek 1955

G t unbuka N1 (12) | Mal aw Vail 1971

Chi nyanj a N3la (13) | Malawi, Zanbia Price 1946

shi kwanyana R21 (14) | Angol a, Nam bi a Turvey et al. 1977
Gshi ndonga R22 (15) | Angola, Nam bia Fi vaz 1986
Ctjiherero R31 (16) | Nanibia Booysen 1982

Chi shona S12 (17) | Zi nbabwe Fortune 1957

Tshi venda S21 (18) | South Africa Ziervogel et al. 1981
Set swana S31 (19) | Botswana, South Africa Col e 1955

Sepedi S32 (20) | South Africa Lonbard et al. 1985
Sesot ho S33 (21) | Lesotho, South Africa Quna 1971

| si xhosa A1 (22) | South Africa Louw 1978

I'sizulu A2 (23) | South Africa Doke 1961

S swat i A3 (24) | South Africa, Swazil and Zi ervogel & Mabuza 1976
Si ndebel e $44 (25) | South Africa, Zi nbabwe ONeil 1912

The restricted availability of literature is mainly due to the fact that
there are few good and nodern grammar descriptions of Bantu | anguages
publ i shed and al so that those that indeed are published are not always
readily accessible fromcold and far away Scandi navia. Still, disregarding
the | anguages that coul d have been chosen and only considering those that
actually were chosen, there are a few points that need to be stressed.

Firstly, the grammar descriptions used to extract the linguistic data have
been publicized during a tinme span of al nost one hundred years (or to be
nmore exact, from 1899 to 1988). This naturally reflects the way in which
the | anguages are described. Thus the norphol ogi cal data used may present
differences due to factors other than actual " “structural ™ ones.

One coul d of course question if it is appropriate to conpare |anguages from
such diverse tenporal settings and still claimthe study to be synchronic.
However, the need to expand the sanple of |anguages together with the
restricted (un)availability of literature nore or less forced the present
choice. Still, if the nethod itself proves useful, any future cal cul ations
wi || unquestionably have to be based on a sanple selected on other (and
better) criteria.

Secondl y, various authors stress different things in their descriptions
whi ch neans that the relevant informati on needed for the present study has
not been easily accessible fromall grammar descriptions. This is
especially true with regard to the so-called |l ocative classes/genders (16,
17 and 18; see nore bel ow on these) which in sone | anguages enpl oy
agreenent nor phenmes while not doing so in others. Unfortunately, not all
authors make it explicitly clear whatever case is the case, which is the
mai n reason they have been ignored in the present study (see nore bel ow).



Bobangi

Li ngal a
Luganda
Kekanba
Kesukuma

Ki swahi | i
Lul wena
Rukwangar i

: Thi nbukushu
10 : Rugciriku
11 : Chi benba

12 : G tunbuka
13 : Chinyanja
14 : Gshi ndonga
15 : Gshi kwanyanma
16 : Ojiherero
17 : Chi shona

18 : Tshivenda
19 : Setswana
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20 : Sepedi
21 : Sesotho
22 . |sixhosa
23 . Isizulu
24 . Siswati

25 : Sindebel e

Figure 1 - Approximate |ocation of the 25 Bantu | anguages

Thirdly, partly due to the time span of publication dates and al so due to
the fact that various authors enploy different theoretical frameworks when
describing a |l anguage, it is not always clear if a certain nmorphene in a
certain |anguage is conparabl e to another norphene in another |anguage. In
particular, this concerns the etynol ogical status of gender 8, 10 and 10-9
(see nore below). Thus, for exanple, what | have considered to be gender 10
is in languages 19 through 25 traditionally described as being gender 8.
However, as Doke (1967) argues, these should in fact be considered to be
gender 10 and not 8.

2.2 The genders chosen

The Bantu | anguages display a rich set of genders (usually between ten and
fifteen) and thus they also have a rich set of gender agreement norphenes.

The proto-Bantu | anguage is custonmarily said to have exhibited either 19 or
23 genders, depending on authority believed. The former nunber stens from
Quthrie (1967-1971) and the latter from Meinhof (1899).

Table 2 bel ow, which is based on Wl mers (1973), displays sonme genera
characteristics of the Bantu genders or, as they are nornmally called,

nom nal cl asses. The genders are, in order to facilitate inter-linguistic
conparisons, by tradition nunbered 1 through 19 (or 23). This system was
initially created by Bleek (1862) and | ater suppl emented by Mei nhof (1899)
and others, thus it is usually called the Bl eek- Mei nhof - syst em




C ass Prefix Semanti ¢ domai n

1 *mu— humans
la - ki ns, proper names, personifications, aninmals
2 *RBa—/ *ba- plural to class 1
2a - plural to class la
2b - plural to class la
3 *mu—/ * mu— trees, plants, inaninates
4 *m —/*ni — plural to class 3
5 *di -/ *11— m scel | aneous, augnentatives (rarely, infinitives)
6 *ma— plural to classes 5, 11, 14 and-or 15
6a * ma— I'i qui ds
7 *Kki — m scel | aneous, di mnutives, augnetatives, manner/style
8 *B -/ *bT — plural to class 7
9 *ni — ani mal s, inani nates
10 *di -/ *11 - plural to class 9 (sonetines 7)
10.9 *dl —nT -/ *1 T —nf — plural to class 9 and-or class 11
11 *du—/*1 u- long thin things, abstracts
12 *ka— di m nutives
13 *tu— plural to class 12 and-or class 11
14 *Bu—/ * bu- abstracts, pluralia tantum plural to class 12
15 *Ku— infinitives
16 *pa— | ocatives; near or explicit
17 *ku— | ocatives; renpte or general
18 *mu— | ocatives; inside
19 *pi — di mi nutives
20 *¥u— augnent atives, dimnutives
21 *¥T — augnent ati ves, pejoratives
22 *¥a— plural to class 20
23 *¥ — | ocative (unspecified)

Table 2 - CGeneral (semantic) characteristics of the Bantu nom nal genders.

Note that one of the genders is nunbered 10-9, due to the fact that this
gender was originally a conposite gender of genders 10 and 9 but had
already in proto-Bantu, it is assuned, become a gender of its own (see also
Col e 1967).

Only genders 1 through 18 are generally spread across the Bantu area. Three
of these (16-18) usually have |l ocative significance and sel dom function as
“Tappropriate”” genders and we will disregard fromthese in the present
study. These genders very often seemto | ack proper series of agreenent

nmor pheres, since they are nmostly used conparabl e to European prepositiona
phrases, i.e. indicating spatiality with regard to the noun concerned, and
not as genders categorizing nouns.

Genders 19 through 23 have |ikew se been ignored since these are not very
well described in the literature and, as is the case with genders 16
through 18, they do not function as "~ “proper”” genders, especially in the
Sout h African | anguages.

Note also that, for matters of sinplicity, we will ignore genders 1la, 2a,
2b, and 6a, the last of which is norphologically and phonol ogically
identical to gender 6. Genders la, 2a and 2b are usually variants of
classes 1 and 2 (hence the subordinate nunbering) though they do display
structural differences with regard to the nom nal gender markers. These
have neverthel ess been i gnored.

Thus only genders 1 through 15 have been chosen for this study. Ildeally, of
course, all possible genders should have been taken into account. However,
not all grammar descriptions are equally good in describing particularly
the agreement norphenes, especially with regard to classes 16 through 23.
Also, it is not always clear what exactly are the cl asses present in each

| anguage.




TABLE 3 - GENDERS I N THE CHOSEN LANGUAGES

Gender s
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Tabl e 3 bel ow displays the full set of genders present (or rather,
traditionally considered to be present) in the sanple of selected Bantu
| anguages.

There is, however, another kind of problemthat has been over-Ilooked in the
present study. For instance, in Thi mbukushu (Il anguage no. 9) we find a
remmant of gender 4 in the formof a nom nal gender marker, but we find no
agreenent nor phenes of this gender. Those nouns that take the gender 4
prefix enmpl oy the agreenent mnorphenes of gender 10. Unfortunately, these

ki nds of changes (though being few) are not reflected in the cal cul ati ons
made bel ow.

Yet another problemis that the genders are paired in certain ways, e.g.
nouns in gender 1 are all singular. The plural forns of these are found in
gender 2. Likew se, singular nouns in gender 7 have their plura
correspondences in gender 8. However, in |anguages 19 through 25, we find
that the plural of gender 7 is actually gender 10. If there are no
phonol ogi cal or norphol ogi cal differences between the gender norphenes in
two certain | anguages then the bel ow described nethod will not be able to
detect differences solely in differing systens of singular/plural-pairings.
In future cal cul ations however, this will have to be retrified somehow

We will, nonetheless, return to these and other matters (e.g. the
classification of animate nouns) in the final discussion (see parts 4 and 5
bel ow) .

2.3 The norphenes chosen

Four types of agreement norphenmes have been picked out for the present
study: the gender nmarker on nouns (or the so-called class prefix), the
gender agreenent marker on adj ectives plus the subjective and objective
markers on finite verbs.




Tabl e 4 bel ow di spl ays the ful

to | anguage.

set of chosen norphenes,

arranged according

Not e that absent genders have been marked with a dash (-)
the bel ow tabl e.

TABLE 4 - ACREEMENT MORPHEMES (ARRANGED BY LANGUAGE)

Nomi rral Subj ecti val Qoj ecti val Adj ecti val
Language CGender nar ker nar ker nar ker nar ker
C 32 1 nb a nb 10]
C 32 2 ba ba ba ba
C 32 3 nd no no nd
C 32 4 m 1] m m
C 32 5 I I I I
C 32 6 na na na na
C 32 7 e e e e
C 32 8 bi bi bi bi
C 32 9 N e e e
C 32 10 — — - -
C 32 10.9 N I I I
C 32 11 Ko} | 6 |6 Ko}
C 32 12 - - - -
C 32 13 — — — —
C 32 14 bo bo b6 bo
C 32 15 ko ko ko ko
C. 36d 1 nb a [4) noe
C. 36d 2 ba ba [4) ba
C. 36d 3 nd e [%) no
C. 36d 4 m i [4) m
C. 36d 5 I e %) li
C 36d 6 na i a na
C. 36d 7 e e [4) e
C. 36d 8 bi i [%) bi
C. 36d 9 N e [%) N
C. 36d 10 — — — —
C. 36d 10.9 N i a N
C. 36d 11 Ko} i [%) o
C. 36d 12 - - - —
C. 36d 13 - - - —
C. 36d 14 bo i o bo
C. 36d 15 ko i [4) ko
E 15 1 onu a nu onu
E 15 2 alla 3a 3a alla
E 15 3 om gu gu onu
E 15 4 em gi gi em
E 15 5 e li li li
E 15 6 ana ga ga ana
E 15 7 eki ki ki eki
E 15 8 el 3 3 el
E 15 9 eN e gi eN
E 15 10 - - - —
E 15 10. 9 eN Zi Zi eN
E 15 11 olu lu lu olu
E 15 12 aka ka ka aka
E 15 13 otu tu tu ot u
E 15 14 of3u bu bu of3u
E 15 15 oku ku ku oku
E. 55 1 no no no no
E. 55 2 a ne na a




E. 55 3 no 0 W0 no
E. 55 4 ne e ne ne
E 55 5 e ye ye e
E 55 6 na na na na
E. 55 7 ke ke ke ke
E. 55 8 i Si i N
E. 55 9 N e ne N
E 55 10 — — — —
E 55 10.9 N Si i N
E 55 11 0 w WO no
E. 55 12 ka ka ka ka
E. 55 13 to to tw to
E. 55 14 0 0 W0 no
E 55 15 ko ko ko ko
F. 21 1 n 0 n n
F. 21 2 ba ba ba ba
F. 21 3 nu go go nu
F. 21 4 m e ye m
F. 21 5 I | e le i
F. 21 6 naa ga ga na
F. 21 7 ke S ke ke
F. 21 8 S S S S
F. 21 9 N e ye N
F. 21 10 — — — —
F. 21 10.9 N ji ji N
F. 21 11 |l o |l o o o
F. 21 12 kaa ka ka ka
F. 21 13 t 00 to to to
F. 21 14 bo bo bo bo
F.21 15 ko ko ko ko
G 42 1 m a a m
G 42 2 wa wa Wa Wa
G 42 3 m u u m
G 42 4 m i i m
G 42 5 yi I I yi
G 42 6 na ya ya na
G 42 7 Ki Ki Ki Ki
G 42 8 Vi Vi vi vi
G 42 9 N i i N
G 42 10 — — — —
G 42 10.9 N Zi Zi N
G 42 11 — — — —
G 42 12 — — — —
G 42 13 — — — —
G 42 14 u u u m
G 42 15 ku ku ku ku
K 14 1 mi a mi nm
K 14 2 Ra Ra Ra Ra
K 14 3 m u u u
K 14 4 m yi yi yi
K 14 5 I li li li
K 14 6 na a a na
K 14 7 tci tci tci tci
K 14 8 B3 B3 3 3
K 14 9 N yi yi yi
K 14 10 ji ji ji ji
K 14 10.9 — — — —
K 14 11 lu lu lu lu
K 14 12 ka ka ka ka




K 14 13 tu tu tu tu
K 14 14 u u u u
K 14 15 ku tci tci tci
K 33 1 mi a mi mi
K 33 2 va va va va
K. 33 3 nu gu gu nu
K 33 4 — — — —
K 33 5 e I I e
K 33 6 na ga ga na
K. 33 7 Si Si Si Si
K. 33 8 i yi yi i
K 33 9 N Zi Zi N
K 33 10 — — — —
K 33 10.9 noN di di noN
K 33 11 ru ru ru ru
K. 33 12 ka ka ka ka
K 33 13 tu tu tu tu
K. 33 14 u u u u
K 33 15 ku ku ku ku
K 43 1 m ¥a n n
K 43 2 ha ha wa ha
K 43 3 mi ¥u ¥u ¥u
K 43 4 n ai ai ai
K. 43 5 di di di di
K 43 6 na ¥a ¥a na
K 43 7 a a a a
K 43 8 yi yi yi yi
K 43 9 N ¥a mi mi
K 43 10 — — - -
K. 43 10.9 N O Oi O
K 43 11 ru ru ru ru
K 43 12 ka ka ka ka
K 43 13 tu tu tu tu
K 43 14 ¥u ¥u ¥u ¥u
K 43 15 ku ku ku ku
K. 62 1 n w nm m
K 62 2 Ra Ra Ba Ba
K 62 3 m u u nu
K 62 4 — — — -
K 62 5 I I li li
K 62 6 na ¥a ¥a na
K. 62 7 S S S S
K 62 8 B3 B3 B3 3
K 62 9 N yi yi N
K 62 10 — — — —
K 62 10.9 di di di di
K 62 11 ru ru ru ru
K 62 12 ka ka ka ka
K 62 13 tu tu tu tu
K 62 14 u ¥u ¥u ¥u
K 62 15 ku ku ku ku
M 42 1 umu a mi mi
M 42 2 alka Ra Ra Ra
M 42 3 umu u u u
M 42 4 im i i i
M 42 5 ili I I li
M 42 6 ana ya ya ya
M 42 7 i tci tci t ci tci
M 42 8 ifi fi fi fi

10 -




M 42 9 i N i i i
M 42 10 — — — —
M 42 10.9 i N S S S
M 42 11 ulu lu lu lu
M 42 12 aka ka ka ka
M 42 13 utu tu tu tu
M 42 14 u3u Bu Bu Bu
M 42 15 uku ku ku ku
N 21 1 n wa n n
N 21 2 Ra Ra Ra Ra
N 21 3 mi WU WU WU
N 21 4 m yi yi yi
N 21 5 I i li i
N 21 6 ma ¥a ¥a ¥a
N 21 7 Ci Ci Ci Ci
N 21 8 vi vi vi vi
N 21 9 N yi yi yi
N 21 10 — — — —
N 21 10.9 ziN Zi Zi Zi
N 21 11 lu lu lu lu
N 21 12 ka ka ka ka
N 21 13 tu tu tu tu
N 21 14 u WU WU WU
N 21 15 ku ku ku ku
N 3la 1 nm a m Wa
N 3la 2 a a WA a
N 3la 3 n u u wa
N 3la 4 m i i ya
N 3la 5 I I li la
N 3la 6 na a wa a
N 3la 7 tci tci tci tca
N 3la 8 — — — —
N 31a 9 N i i ya
N 3la 10 ti ti ti ta
N 3la 10.9 Zi Zi Zi za
N 3la 11 — — — —
N 3la 12 ka ka ka ka
N 3la 13 ti ti ti ta
N 3la 14 u u u wa
N 3la 15 ku ku ku kwa
R 21 1 onu mi nmi nmi
R 21 2 ova va va va
R 21 3 omi u u nm
R 21 4 om di di di
R 21 5 e I li li
R 21 6 ona na a na
R 21 7 oS S S S
R 21 8 Oi i i i
R 21 9 oN i i i
R 21 10 — — — —
R 21 10.9 eeN di di di
R 21 11 ol u lu lu lu
R 21 12 oka ka ka ka
R 21 13 — — — —
R 21 14 ou u u u
R 21 15 oku ku ku ku
R 22 1 omu a n omi
R 22 2 aa ya ya aa
R 22 3 onu ¥u ¥u omu

11 -




R 22 4 om Oi Oi ooN
R 22 5 e I I e
R 22 6 ona ¥a ¥a ona
R 22 7 oS S S oS
R 22 8 i yi yi ii
R 22 9 oN yi yi oN
R 22 10 — — - —
R 22 10.9 ooN O O ooN
R 22 11 ol u lu lu olu
R 22 12 oka ka ka oka
R 22 13 — — — —
R 22 14 uu WU WU uu
R 22 15 oku ku ku oku
R 31 1 omi ] n omu
R 31 2 ova ve ve ova
R 31 3 onu u u omu
R 31 4 om vi Vi om
R 31 5 e ri ri e
R 31 6 ona ye ye ona
R 31 7 ot ¢i tci tci ot ¢i
R 31 8 ovi vi Vi ovi
R 31 9 0 i i 0
R 31 10 — — — —
R 31 10.9 000 oe oe 000
R 31 11 oru ru ru oru
R 31 12 oka ke ke oka
R 31 13 otu tu tu otu
R 31 14 ou u u ou
R 31 15 oku ku ku oku
S. 12 1 mi a nm nm
S. 12 2 B4 Ra Ba Ba
S 12 3 mi u u nm
S. 12 4 1] i i m
S. 12 5 ri ri ri ri
S. 12 6 aa a a na
S. 12 7 tci tci tci tci
S. 12 8 ZW ZWi ZWi ZWi
S 12 9 N i i N
S. 12 10 — — — —
S. 12 10.9 oN dzi dzi N
S. 12 11 ra ru ru ru
S. 12 12 k& ka ka ka
S. 12 13 ta tu tu tu
S 12 14 K1 hu hu hu
S 12 15 ku ku ku ku
S 21 1 mi u mi mi
S. 21 2 Ra Ra Ra Ra
S 21 3 n u u n
S. 21 4 m i i 1]
S 21 5 i i i i
S 21 6 na a a na
S. 21 7 tS tS tS tS
S 21 8 ZWi ZWi ZWi ZWi
S. 21 9 N i i N
S. 21 10 — — — —
S 21 10.9 dzi N dzi dzi dzi N
S 21 11 lu lu lu lu
S. 21 12 — — - —
S. 21 13 — — - —

12 -




S. 21 14 Bu Bu Bu Bu
S 21 15 u hu hu hu
S 31 1 no 0 no no
S 31 2 ba ba ba ba
S. 31 3 no 0 0 no
S 31 4 ne e e ne
S. 31 5 | e | e le le
S 31 6 ma a a na
S 31 7 se se se se
S. 31 8 — — — —
S. 31 9 N e e N
S. 31 10 di di di tsedi N
S. 31 10.9 di N di di di N
S 31 11 lo lo lo lo
S. 31 12 — — — —
S. 31 13 — — — —
S 31 14 bo bo bo bo
S 31 15 X0 X0 X0 X0
S. 32 1 no 0 no yce
S. 32 2 ba ba ba ba
S. 32 3 no 0 0 woe
S. 32 4 ne e e yae
S. 32 5 le le le | &
S. 32 6 na a a a
S. 32 7 se se se s
S. 32 8 — — — —
S. 32 9 N N e yae
S. 32 10 di di di t Saali N
S. 32 10.9 di N di di t SalN
S. 32 11 — — — —
S. 32 12 — — — —
S. 32 13 — — — —
S. 32 14 bo bo bo byce
S. 32 15 X0 X0 X0 noe
S. 33 1 no 6 no éno
S. 33 2 ba ba ba baba
S. 33 3 no 6 0 ono
S. 33 4 ne é e éne
S. 33 5 le | é le | él é
S. 33 6 na a a ana
S. 33 7 se sé se sése
S. 33 8 — — — —
S. 33 9 N é e éN
S. 33 10 I | li t séN
S. 33 10.9 li N | li t séN
S. 33 11 — — — —
S. 33 12 — — — —
S. 33 13 — — — —
S. 33 14 bo b6 bo bobo
S. 33 15 ho hé ho hoho
S. 41 1 unu u m n
S 41 2 aba ba 6a 6a
S 41 3 umu u WU m
S. 41 4 im i yi m
S. 41 5 ili i li i
S. 41 6 ana a wa ana
S. 41 7 i si Si Si Si
S. 41 8 — — — —
S. 41 9 iN i yi iN
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S. 41 10 i zi Zi Zi Zi
S. 41 10.9 iziN Zi Zi Zi
S. 41 11 ulu lu lu lu
S. 41 12 — — — —
S. 41 13 — — — —
S. 41 14 ubu 6u 6u 6u
S. 41 15 uku ku ku oku
S. 42 1 umu u m om
S. 42 2 aba 6a 6a aba
S. 42 3 umu u WU om
S. 42 4 im i yi em
S. 42 5 ili i li eli
S. 42 6 ana a WA ana
S. 42 7 i si Si Si esi
S. 42 8 — — — —
S. 42 9 iN i yi eN
S. 42 10 i zi Zi Zi ezi N
S. 42 10.9 iziN Zi Zi ezi N
S. 42 11 ulu lu lu olu
S. 42 12 — — - —
S. 42 13 — — — —
S. 42 14 ubu 6u 6u o6u
S. 42 15 uku ku ku oku
S. 43 1 umu u nm ami
S. 43 2 ba ba ba ba
S. 43 3 umu u WU nu
S. 43 4 im i yi m
S. 43 5 i i li li
S. 43 6 ena a wa na
S. 43 7 Si Si Si Si
S. 43 8 — — — —
S. 43 9 iN i yi iN
S. 43 10 ti ti ti ti
S. 43 10.9 tiN ti ti tiN
S. 43 11 lu lu lu lu
S. 43 12 — — — —
S. 43 13 — — — —
S. 43 14 bu bu bu bu
S. 43 15 ku ku ku ku
S. 44 1 umu u m mi
S. 44 2 aba ba ba ba
S. 44 3 umu u WU m
S. 44 4 im i yi m
S. 44 5 ili i i i
S. 44 6 ana a wa na
S. 44 7 i si Si Si Si
S. 44 8 — — — —
S. 44 9 i N i yi i
S. 44 10 i Zi Zi Zi Zi
S. 44 10.9 iziN Zi Zi Zi
S. 44 11 ulu lu lu lu
S. 44 12 — — — —
S. 44 13 — — — —
S. 44 14 ubu bu bu bu
S. 44 15 uku ku ku ku
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2.4 The consonant phonenes

Since the respective vowel phonenmes in the gender norphenes are subject to
various assimlation rules to an extent that the consonants are not, the
vowel s have been ignored in the present study.

Thus, as generally is the case in conparative phonol ogy, the consonants are
believed to be nore powerful in order to deterni ne phonol ogica

rel ati onshi ps, especially when di achronic concl usions are desired. Hence
the present study has focused on the phonol ogy of the consonants.

After the above displayed norphenes have been " “stripped off”” the non-
consonants, we arrive at table 5 below which is a sinplified version of
table 4. (See also table 8 further below for an explanation of the
phonol ogi cal synbols, or characters, enployed.)

TABLE 5 - CONSONANTS | N GENDER AGREEMENT NMARKERS ( ARRANGED BY LANGUACE)

Language

Gender

Nom nal
nar ker

Subj ecti val
nar ker

(bj ecti val
nar ker

Adj ecti val
nar ker

C 32

1

C 32

C 32

C 32

C 32

C 32

C 32

C 32

C 32

(o] Koe] EN] [o)] [é2] F-N [¢V] | V]

4 S EI R EIEITE

NN EIREIEIEN

N NEIREIEIE

N NEIREIEISE

C 32

=
o

C 32

10.9

C 32

[EEY
[EEN

I =

C 32

=
N

C 32

=
w

C 32

C 32

C 36d

C 36d

C 36d

C. 36d

C. 36d

C 36d

C 36d

C 36d

C 36d

ZITII3ITI13I13|3 ||| !

< LKKKLILILILILIFL|=|=]| !

= El i EIEl

C. 36d

Blo|o|~|o|u|s|w|d|- G s

C. 36d

10.9

C 36d

-2

<|<|!

[SHESH W SN ESH ESE ESH ESH ESH ISR ISR ESE oyl kol B

-2

C 36d

C 36d

C 36d

C. 36d

E 15

E 15

E 15

E 15

E 15

NEIEIR Bl

—le k||| !

—le ke |x|z e ||

=133 |=|3|=|=]!
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tw

10
10.9

11
12
13
14
15

10
10.9

11
12
13
14
15

10
10.9

11
12
13
14
15

10
10.9

11
12
13
14
15

E 15
E 15
E 15
E 15
E 15
E 15
E 15
E 15
E 15
E 15
E 15
E 55
E 55
E 55
E 55
E 55
E 55
E 55
E 55
E 55
E 55
E 55
E 55
E 55
E 55
E 55
E 55
F. 21
F. 21
F. 21
F. 21
F. 21
F. 21
F. 21
F. 21
F. 21
F. 21
F. 21
F. 21
F. 21
F. 21
F. 21
F. 21
G 42
G 42
G 42
G 42
G 42
G 42
G 42
G 42
G 42
G 42
G 42
G 42
G 42
G 42
G 42
G 42
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12
13
14
15

10
10.9

11
12
13
14
15

10
10.9

11
12
13
14
15

10
10.9

11
12
13
14
15

S. 33
S. 33
S. 33
S. 33
S. 41
S. 41
S. 41
S. 41
S. 41
S. 41
S. 41
S. 41
S. 41
S. 41
S. 41
S. 41
S. 41
S. 41
S. 41
S. 41
S. 42
S. 42
S. 42
S. 42
S. 42
S. 42
S. 42
S. 42
S. 42
S. 42
S. 42
S. 42
S. 42
S. 42
S. 42
S. 42
S. 43
S. 43
S. 43
S. 43
S. 43
S. 43
S. 43
S. 43
S. 43
S. 43
S. 43
S. 43
S. 43
S. 43
S. 43
S. 43
S. 44
S. 44
S. 44
S. 44
S. 44
S. 44
S. 44
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S. 44 8 — — — —
S. 44 9 N V y V
S. 44 10 z z z z
S. 44 10.9 N z z z
S. 44 11 | | | |

S. 44 12 — — — —
S. 44 13 — — — —
S. 44 14 b b b b
S. 44 15 k k k k

3. The nunerical procedure
3.1 The nurerical val ues
Each consonant is assigned a nunerical value based on five pre-established

phonol ogi cal features, which are shown in table 6 bel ow. (The absence of
values 1 through 3 is explained further bel ow.)

TABLE 6 - PHONOLOG CAL FEATURES USED

Feat ur e Val ue Definition

u: labialization non-| abi al i zed
| abi al i zed

non-af fri cat ed

al veol ar s/z-affrication
prepal atal S/j-affrication
pal atal c¢-affrication

v : affrication

x : degree of oral closure nasal (conpl ete continuous cl osure)

pl osi ve (conpl ete di scontinous cl.)
liquid (partly conplete continous cl.)
fricative (inconplete continous cl.)

conti nuant/ seni -vowel (no cl osure)

y : place of articulation bi | abi al (BL)
| abi odental (LB)
dental (D)

al veol ar (A
prepal atal (PP)
pal atal (P)

vel ar (V)
glottal (Q

voi ced
voi cel ess
voi cel ess- aspirat ed

Z . voicing/aspiration

o|ua|sES|o|o|~|o|o|s|o|No|o|sN|o ol s o]

Thus, for instance, the phonenme /n has been assigned the follow ng val ues:
4 with regard to feature u (being labialized); 4 with regard to feature v
(no affrication); 4 with regard to feature x (conplete and continous ora
closure); 4 with regard to feature y (bilabial); and 4 with regard to
feature z (voiced). This we wite as {4;4,4;4;4}, i.e. {u;v;x;y;z}.

As for the chosen phonol ogi cal features, the only one in need of some
explaining is feature x, i.e. degree of oral closure. This has been deci ded
upon based mainly on articulatory (and to sone degree al so acousti c)
properties. If we assune the oral characteristics of a phonene (as opposed
to its nasal characteristics) to be primary and, also, if we consistently
di stinguish oral and nasal air flow, then the above diplayed "~“scale ”’

(i.e. nasal, plosive, liquid, fricative, continuant) becones nore apparent.




Nasal s display a conplete oral closure which in addition is continuous

t hrough-out the entire phonene production. Plosives are also characterized
by a conplete oral closure though a discontinuous one. Fricatives are
characterized by a continuous but inconplete oral closure, while
continuants have no oral closure at all.

The problematic category of phonenes is undoubtedly liquids, i.e. /I/ and
/vl (and also flaps). The /I/ phoneme is partly conplete and conti nuous,
thus close to plosives, while the /r/ phonene is nore difficult to
characterize. Wiile being close to fricatives (articulatorily, acoustically
and perceptually), they are characterized by several discontinuous and
conplete closures. But, this is a matter of pronounciation. Phonetically,
/r/ does not necessarily have to be conpletely closed at all, thus being
closer to fricatives. This is also the reason why |iquids have been judged
as being between plosives and fricatives. Note also that flaps, according
to the above description actually becomes defined as a pl osive.

TABLE 7 - ASSI G\NED VALUES TO D FFERENT TYPES CF PHONEMES
u v X z
Phonene Labi al i zati on Affrication Oal closure | Oal Igcation \oi ci ng

m 4 4 4 4 4
n 4 4 4 6 4
fi 4 4 4 10 4
| 4 4 6 6 4
r 4 4 6 7 4
b 4 4 5 4 4
D 4 4 5 4 5
d 4 4 5 7 4
t 4 4 5 7 5
C 4 4 5 9 5
g 4 4 5 10 4
k 4 4 5 10 5
3 4 4 7 4 4
f 4 4 7 4 5
v 4 4 7 5 4
f 4 4 7 5 5
0 4 4 7 6 4
%] 4 4 I 6 5
z 4 4 7 7 4
S 4 4 7 7 5
i 4 4 7 8 4
S 4 4 7 8 5
c 4 4 7 9 5
¥ 4 4 I 10 4
X 4 4 7 10 5
h 4 4 7 11 4
w 5 4 8 4 4
y 4 4 8 8 4
dz 4 5 5 6 4
ts 4 5 5 6 5
dj 4 6 5 6 4
tS 4 6 5 6 5
tc 4 7 5 6 5

Tabl e 7 above, then, displays the values assigned to each type of phonene.
(See also table 8 below for an expl anati on of the phonol ogi cal synbols
used.)



Manner of Pl ace of articulation

articul ation BL LD D A PP P \% G
Nasal s m n fi

Pl osi ves

* \oiced b d g

* \Voi cel ess p t c k

e Aspirated (+ h)

Affricates

* \oiced dz dj

¢ \oicel ess ts tS tc

e Aspirated (+ h)

Li qui ds | r

Fricatives

¢ \oiced B v
« \oi cel ess f

e Aspirated (+ h)

dides w y

_..

Qo

w N

n—

O

X K
>

TABLE 8 - CONSONANT CHART

Note the foll owi ng deviations fromthe | PA A phabet:
f =1PA /¢l d=1PA 0O/ j =1PA /3] S=1PA/Jl
¥ = |PA /Yyl A=I1PA/y y = IPAj

Probl ems have arisen in the process of assigning values to phonenmes and
certain sinmplifications have been nade.

(1) Palatalized sounds are equalled with palatal ¢-affrication since these
are phonetically very simlar and no | anguage enpl oys both as
phonol ogi cal Il y distinctive.

(2) The bilabial inplosive /6/ is valued as the explosive /b/, since in
t hose | anguages where it occurs, it occurs in conplenentary
distribution with the latter

(3) Honorganic nasals /N are valued as the dental nasal /n/.

(4) Polysyllabic norphemes with nore than one consonant have been given as
di stinct values as possible, i.e. the " “nost extreme”  consonant has
been all owed to deternine the val ues.

(5) Morphenmes without a consonant, i.e. single-vowel norphenes /V/,
acquire the values {3;3;3;3;3}.

(6) Zero-norphenes / g/ acquire the values {2;2;2;2;2}.

(7) O the original set of 19 or 23 genders in proto-Bantu, sone nodern
Bant u | anguages have | ost sone genders. Most | anguages have | ost
genders 19 through 23. O her genders are al so occasionally | acking,
as, for instance, gender 12 in Tshivenda, Setswana, |sizulu and
others. Such absent genders have been given the values {1;1;1;1;1},
i.e. except in genders 16-23 which have been ignored conpeletely (as
explained in part 2 above).
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status of the assigned val ues

in table 5,

and a plosive is the sane as that between a fricative and a
whi ch is based on the five phonol ogi ca

since we would not want to inply that the difference between,

they are ordered in relation to one anot her,

Nom nal
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is inportant to note that the assigned values are ordinal,
a nasa
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table 6. Thus we get table 9 bel ow which sinply is a

of table 5.

TABLE 9 - ASSI GNED NUMER CAL VALUES ( ARRANGED BY CENDER)

3.3 The assigning of val ues

3.2 The statistical

intervall,
say,

conti nuant .
However ,

nom nal

Each consonant
table 7,

It

N ML
dNmMSBLON~N0 G dNN YN

ANMITOONO0D
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3.4 The cal cul ati ons

Two ““kinds”” of calculations will be made, which will formthe bases for
our subsequent discussions in parts 4 and 5 below Firstly, we will enploy
the actual nunerical nethod (as described del ow) and, secondly, we wll
suppl enent these with a set of StatView tables.

Thus, firstly each row of consonants (or rather, set of four times five
features) is conpared relative to each other. In order to exemplify: let us
take the values for the four various gender norphenes, for gender 15, for

| anguages 21 (Sesotho) and 22 (Isixhosa), fromthe above table. The

cal cul ated difference between these two | anguages (with regard to gender
15) is then as foll ows:

(1) Language Val ues
Sesot ho {4,4,7,11;4) {4;4,7,11;4) {4;4,7,11; 4} {4;4,7;11; 4}
I'si xhosa {4;4;5;10;5} {4;4;5;10;5} {4;4;5;10;5} {4;4;5;10;5}

Di fference {0;0;2;01;1} {0;0;2;01;1} {0;0;2;01;1} {0;0;2;01; 1}

This gives a total difference value of {16} between |anguages 21 and 22
Adding a third | anguage to the conparison, e.g. 18 (Tshivenda), would yield
the follow ng cal cul ati ons:

(2) Language Val ues
Sesot ho {4,4,7,11;4} {4,4,7,11;4} {4,4,7,11;4} {4, 4,7;11; 4}
Tshi venda {3;3;3;03;3} {4,4,7;11;4} {4;,4,7,11; 4} {4;4;7;11; 4}

Di fference {1;1;4;08;1} {0;0;0;00;0} {0;0;0;00;0} {0;0;0;00; 0}

(3) Language Val ues
| si xhosa {4; 4;5;10;5} {4;4;5;10;5} {4;4,;5;10;5} {4;4,;5;10; 5}
Tshi venda {3;3;3;03;3} {4,4,7;11;4} {4,4,7,11;4} {4;4,7;11; 4}

Di fference {1;1;2;08;2} {0;0;2;01;1} {0;0;2;01;1} {0;0;2;01; 1}

Thus the relative differences between these three | anguages (with regard to
gender 15) are as follows: 21 vs. 22 => {16}; 18 vs. 21 => {16}; and 18 vs.
22 => {26}.

Based on these values of difference we could construe a kind of |anguage
web, or cluster analysis, as in figure 2 below (cf. also, for instance,
Swadesh 1972).

{16} (26)

21
I

22
FIGURE 2 - Differences between three | anguages




Wth the aid of Johan Hagman's conputer programme we can then nmake |arge
scal e cal cul ati ons between all possible pairs of |anguages and thus create
three kinds of results: cluster anal yses (appendi xes 1-6); dendrograns
(appendi xes 7-12); and a nunerical table of differences between each pair
of | anguage (appendix 13). The results fromthese cal culations will be

di scussed in part 4 bel ow

The second " "kind"”~ of calculation is really nothing but a set of StatView
tabl es (appendi xes 14ff.) based on, firstly, each gender separately and,
secondl y, on the phonol ogical features x (degree of oral closure) and y
(place of articulation). These aspects will be nore fully explained and

di scussed in part 5 bel ow

3.5 A few words on vari abl es

The i ndependent variable in the study at hand is the cl oseness of the 25
Bant u | anguages. However, "“closeness’” is a two-fold concept. W nay

di scuss closeness in terns of genetic distance (diachronic cl oseness) but
we may al so discuss it in terns of typol ogical distance (synchronic

cl oseness). What we can say for sure, with the above descri bed procedure,
i s somet hi ng about the typol ogi cal closeness of the | anguages chosen
(agai n, based on the sel ected phonol ogi cal features). Saying sonething
about the genetic closeness is nuch a natter of interpretation and
tradition.

Had we known not hi ng beforehand on the history of these |anguages, we would
have been able to nake stronger genetic clains with the above procedure
(not due to statistical accurateness but factual ignorance). However, we do
know sonet hi ng about the history of these | anguages. Thus what we can do is
to conpare the results we receive with the already known (or rather,
supposed) data and see how well they correlate with each other (in parts 4
and 5 bel ow).

The dependent variables are the values assigned to the consonants, which
are supposed to say sonething about the phonological simlarities and/or

di fferences between the various sel ected nom nal gender norphenmes. Thus we
m ght al so specify a kind of intervening variable, i.e. the choice of

nmor phosyntacti c (or possibly syntactonorphol ogi cal ?) category. Had we added
nmor pherres from ot her parts of the inflectional/derivational norphol ogy, we
coul d of course have ended up with a conpletely different result. However,
the intervening variabl e of norphosyntactic category is presently ignored.

3.6 The internal validity

The internal validity of the present study is of course debatable. If we
restrict the present study to (synchronic) typol ogy al one, we can
undoubtedly claimto have full interval validity; in principle at |east
since we are assuning that we nay ignore the tine span of al nbost one
hundred years that the publication dates cover (see above).

We woul d, however, like to say somnething about diachronic rel ationships
whi ch makes matters nore conplicated. In order to sort this out we need to
|l ook at the results in light of what we "“already”” knew about the genetic
si tuati on.



4. C ustering the | anguages
4.1 Dendrograns and cluster anal yses

Wth the above described cal cul ati ons made, Johan Hagman has kindly
produced dendrograns and cluster analyses with the aid of his conputer
programe for each phonol ogical feature separately (i.e. displaying

di stances based on | abialization, affrication, oral closure, oral |ocation
and voi ci ng-aspiration; see appendi xes 2-6) plus a conposite conparison of
all features taken together (see appendix 1).

20
21 1
25 24
19 22 23

13 17
18 5
14 3 4
11
12 9
15 10 8

16

7

Figure 3 - Conmposite cluster analysis of all val ues

The conposite cluster analysis is roughly reproduced in figure 3 above (see
al so appendi x 1) since nuch of the subsequent discussions will be based on
this. Al other hagmani an graphi cs have been appendi xed.

4.2 Conparing the results with known (or supposed) data

The | etter-codes established by Guhrie (1967-1971) and which are
customarily used to identify Bantu | anguages (cf. table 1), reflect
geographi cal rel ationships nore accurately than genetic ones. However, in
the sanpl e of | anguages used, we can actually use the letter-codes as rough
i ndi cators of genetic relationships. Thus, |anguages 17 through 25 (i.e.
the ones with codes beginning with s) are nore closely related to each
other than any of those are towards, for instance, |anguages 14 through 16
These latter are, in turn, nore closely related towards each than towards
any of the other |anguages in the sanple. This is due to the fact that
geographi cal rel atedness, partly at least, often goes "~ “hand in hand”” wth
genetic rel atedness (this, of course, is a truth with sone nodification).
However, the choice of |anguages, which initially was based on the
availability of literature, did accidentally group nost of the |anguages
(though cf. below) into correl ated geographi cal and genetic groups.

One | anguage, no. 2 Lingala has constantly placed itself in the periphery
(cf., especially, the dendrogramin appendix 7). This is highly positive
since this is the only |l anguage in the sanmple with a relatively high degree
of creolized characteristics, e.g. a sinplified syntax. Lingala also has a
reduzed gender narking systemwhich is reflected in the phonol ogical forns
of the agreement narkers, especially with regard to subjectival and

obj ectival markers (cf. tables 4 and 5).



That | anguages nos. 18 through 25 tend to cluster together is highly
positive since these | anguages are fairly close genetically (though not
necessarily mutually intelligible). Language no. 17 Chishona al so bel ongs
to this group but has ended up far fromthe others. This, however, is not
necessarily a problem While |Ianguages 18 through 24 are found in South
Africa, Chishona is the national |anguage of Zi nmbabwe which has a sonmewhat
““cut off”” history fromits sister |anguages further south. Language 25
Si ndebel e is, however, found in Zinmbabwe as well as South Africa but is

of ten described as an Isizulu dialect.

Three northern Nani bi an | anguages, no. 14 Gshindonga, no. 15 Gshi kwanyana
and no. 16 O jiherero, have al so grouped thensel ves together, which (froma
di achroni cal point of view) they should, as have no. 8 Rukwangari, no. 9
Thi mbukushu and no. 10 Rugciriku (also in northern Nam bia).

Now, the problematic cases are | anguages 7, 17, 12 and 13. As for Lul wena
(no. 7), it ““should”” have placed itself in connection to nos. 8 through
10. However, it is not too far away to cause serious considerations. Al so,
both the | anguage and its speakers have been nore influenced fromcentra
African peopl e and | anguages than have nos. 8 through 10. As is the case
with | anguage no. 17 Chishona (cf. above), also Lul wena has sonewhat of a
““cut off”” history towards the " “supposed”” related group

Languages 12 and 13 have ended up fairly far apart. Actually this is the
first serious "“flaw ™ in the results. There is no intuitive reason to
expect themso far fromeach other. It can only be explained with various
reasons, e.g. extensive influencing on either |anguage from surroundi ng

| anguages (possibly no. 12, since 13 is in the periphery); that their
supposed genetic cl oseness m ght not be so close after all (perhaps no. 13
has ““noved in"” lately); or sinply that either the literature is inprecise
i n the norphol ogi cal / phonoogi cal description or the cal culation enployed is
not a sufficient nethod to capture the "“real””

4.3 Conparing the known (or supposed) data with the results

Goi ng the other way around, i.e. |ooking at which | anguages cl uster
together and explain why they do so, yields sone interesting observations.

Languages 19 and 22 through 25 cluster very close in the cluster analysis
as well as in the dendrogram (appendi x 7), which they " “should ". Sonmewhat
annoyi ng though, is the fact that nos. 20 and 21 have splintered off from
this group. According to knowndata, if nos. 20 and 21 have splintered off,
so should no. 19, since they are all nmutually intelligible and, sone say,
even dial ects of the same | anguage. However, this can partly be expl ai ned
by the fact that all three | anguages have since |ong been standardi zed

i ndependant |y by various m ssion societies (and subsequently by
mnistries). Also, which certainly has influenced the material is the fact
that | anguages 20 and 21 | ack gender 11 while | anguage 19 does not.

In the cluster analysis, |languages 3, 4, 5, 8, 9, 10, 11, 12 and 17 form
somewhat of a cluster. Nos. 3 and 5 are geographically very close, as are
| anguages 11 and 12. Nos. 17 and 4 is al so acceptable (see above on no.
17). It is annoying that |anguages 8 through 10 have ended up in this
groupi ng. However, phonol ogi cal cl oseness between ot herwi se not so cl ose

| anguages is nore easily acceptabl e than phonol ogical " farness”~ between
ot herwi se cl ose | anguages. Thus, the npst annoying fact with this grouping
is, as noted above, that |anguage 13 has ended up in the periphery and not
closer to | anguage 12.

Languages 14 through 16 (and possibly also 7; though cf. the dendrogramin
appendix 7) forma fairly nice group, as they shoul d.
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When | ooki ng at the conposite dendrogram (see appendi x 7) we can note that
the af orenmenti oned | anguages "~ "subgroup”” as follows: 3, 5, 12, 11, 9 and
17 (plus possibly 4) as opposed to 8, 10, 14, 15 and 16. The latter
subgroup is the nost pleasing one, being very close geographically and
fairly close genetically. However, it is unpleasing that |anguage no. 9 did
not end up in this subgroup but instead the former. Nevert hel ess,

di sregardi ng | anguage no. 9 (and also no. 17), we see that this subgrouping
corresponds nicely to the traditional eastern and western Bantu divide.

Languages 1 and 6 have ended up fairly close (though not in the dendrogram
appendi x 7). This can be explained by referring to the special social

i mportance of no. 6 Kiswahili as a lingua franca in all of eastern and
parts of central Africa. The influence of Kiswahili on Bobangi is not an
undeni abl e fact. However, it woul d have been nore reassuring if other

| anguages as well woul d have shown tendenci es towards Kiswahili, e.g.

| anguages 3 through 5.

As for |anguage no. 2, we have already nentioned its special status (see
above) .

5. CGender s, norphol ogi cal types and phonol ogi cal variance

As nentioned above, this part of the discussion will be based on a set of

di agrans produced with StatView (version 4.02). Minly tw kinds have been
produced, nanely box plots and univariate line charts. Al so, tables 4 and 5
above are relevant for the bel ow di scussions.

The 16 box plots (one for each gender) are based on each feature type
differenti ated per norphene type, hence producing 20 ~“colums”” on the x-
axis. The box plots, being based on percentiles, are good indicators of
internal variance but, based on the present material, they do not perform
all that well if there are genders |acking in sonme |anguages, i.e. with
values {1;1;1;1;1}. Thus we have al so produced univariate line charts to
compl enent t hese.

The univariate line charts are based on features x (degree of oral closure)

and y (place of articulation), thus producing 32 charts, i.e. tw for each
gender. The so-called observations on the x-axis are the 25 | anguages.
Furt hernore, each | anguage has four values depicted in the charts, i.e. one

for each nmorphene type, terned nx, sx, ox and ax (for feature x) and ny,
sy, oy and ay (for feature y). Hence we can relatively easy see whenever
there is, not only interlanguage variance but al so intral anguage vari ance.
As mentioned, the line charts have mainly been produced so as to suppl enent
the box plots.

Thus we will first |ook at how the individual genders thenselves tends to
vary (or not to vary) intralinguistically, i.e. how nuch the four chosen
nmor phol ogi cal types tend to be either simlar or dissinmilar (with regard to
their consonatal phonenmes). W will call this intra-gender-variance. In
order to exenplify, gender 15 in Kiswahili (language no. 6) displays a | ow
degree on intra-gender-variance since all four gender markers enploy the
same consonantal phonene (which in this case is /k/). Conversely, gender 1
i n Chinyanja (language no. 13) displays a high(er) degree of intra-gender-
variance since we find two, or three, different consonantal phonenes when
conmparing the four gender marker (i.e. /m, /w and /a/l).

Based on the conclusions drawn fromintra-gender-variance we will also | ook
at the four types of gender markers separately and try to see if there are
any correl ati ons between norphol ogi cal type and variance, i.e. if change
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tends to be a phenonena that happens to one type of gender marker nore
often than to anot her

5.1 Three categories of genders

When reviewing the StatView diagrans (and al so tables 4 and 5 above) we can
actually nake an interesting observation with regard to intra-gender-

vari ance, especially when conparing it with howthis correlates (or does
not correlate) interlinguistically. Sonmewhat roughly (but not totally

wi t hout reason), we can thus group the genders into three separate
categories. However, there are sone exceptional points (and possible
exceptions) to this generalization

Those genders that display a | ow degree of intra-gender-variance and al so a
| ow degree of interlinguistic variability are genders 12, 13 and 15. These
genders are characterized by a plosive consonant in the nom nal gender

mar kers (thus they are hereafter ternmed plosive genders). For instance, the
nom nal gender marker of gender 12 always displays the velar plosive /k/
(unless the entire gender has been ““erased”” fromthe | anguage). This /k/-
phonenme is furthernore present in the other three gender markers. The sane
applies for gender 13 and also for gender 15 (with a slight reservation for
the latter, cf. |anguages nos. 18-21).

Those genders that display a high degree of intra-gender-variance but a | ow
degree of interlinguistic variance are notably genders 1, 3, 4, 6, 9 and
possi bly also 10-9. These genders are characterized by a nasal phonene in
the nomi nal gender marker (thus henceforth nasal genders) which is seldom
retained in the other three gender nmarkers. However, conparing
interlinguistically we findthe same nasal phonene in all nom nal gender

mar kers across the | anguage sanple. For instance, gender 6 displays the

bil abial nasal /m in the nom nal gender nmarker of all |anguages (which is
al so true for genders 3 and 4) while the consonant phonenes in the

subj ectival and objectival gender markers vary considerably (/b/, /g/, I,
¥ and /gl).

The remai ni ng genders (i.e. 2, 5, 7, 8, 10, possibly 10-9, 11 and 14) are
all characterized by a | ow degree of intra-gender-variance but a high
degree of interlinguistic variability (i.e. opposite to the nasal genders).
This third category of genders are furthernore the ones for which we find
somewhat conflicting reconstructions in the literature (save gender 7). For
i nstance, the proto-Bantu fornms of the nonminal gender narkers for genders
2, 8 and 14 are reconstructed with either /*R/ (Meinhof 1932) or /*b/
(Guthrie 1967-1971), while genders 5, 10 and 11 are reconstructed with
either /*I/ (Meinhof 1932) or /*d/ (Guthrie 1967-1971). The notable
exception in this group is gender 7 which is invariably reconstructed with
a /*k/. This mght be reason to place it anong the " "pl osive genders”” from
a di achronical point of view However, the (proto)presence of a high front
vowel /*7/ has caused the original /*k/ to change into a fricative or
affricate in some | anguages (a process which is customarily called

spiranti zation). None of the above terned " plosive genders”” (12, 13 and
15) are reconstructed with a high front vowel which mght be the main
reason why these display non-variance. Thus we might possibly termthis
third category as spirantizised genders. However, this would not reflect
the inclusion of genders 2, 11 and 14.

The possible fourth category of genders, i.e. such that display a high
degree of intra-gender-variance as well as a high degree of interlingustic
variability, are conpletely absent, i.e. there seens to be no totally
““chaotic”® genders (which, of course, in a sense is fortunate).



5.2 Looking at the different types of gender narkers

As seen in the box plot diagramof gender 1 (appendix 14-1), the

subj ectival gender marker on finite verbs (su;sv;sx;sy;sz) clearly displays
the hi ghest degree of diversity. The nom nal gender marker (nu;nv;nx;ny;nz)
on the other hand is conpletely stable through-out all |anguages, i.e. al

| anguages di splay the phonene /ni. A quick glance at the univariate |ine
charts confirms that the phonol ogical diversity is indeed displayed by the
subj ectival gender markers (marked with squares in the diagramin appendi x
14-1).

This is nmore or less a consistent fact for all genders which | eads us to
the conclusion that, assunming that all the | anguages in the sanple once had
i dentical gender markers (i.e. at the proto-Bantu stage), diachronica
change tends to affect agreement norphenmes nore often than the actua

nonm nal gender markers, especially the subjectival/objectival gender

mar kers on finite verbs.

Not e however that genders 12 and 13, although they do not display any
consi der abl e degree of phonol ogi cally variance (being grouped in category
two above), the box plot diagrams for these still indicate that they do.
This is explained by the fact that nmany | anguages conpletely | ack these
genders and therefore the percentiles have been sonewhat "~ “distorted ’
which is partly rectified by the univariate line charts.

5.3 A short sunmary

Thus in summary of part 5, we can conclude mainly the foll owi ng four
poi nt s:

(1) Nasal genders display intralinguistic variance but no interlinguistic
such, while plosive genders display hardly any variance at all

(2) Both nasal and pl osive genders tend to vary less interlinguistically
than do the remaini ng genders

(3) There are no totally "“chaotic”” genders, i.e. all genders show sone
ki nd of phonol ogical stability, either intralinguistically or
interlinguistically.

(4) The gender nmarkers on finite verbs (i.e. subjectival and objectiva
gender markers) tend to be the ones that vary npbst whil e nom nal gender
markers tend to be nore stable.

Points (1) through (3) above could further be el aborated into the
conclusion that there are no "~ fricative genders”” or indeed " continuant
genders” . Thus, nasals and pl osives are given a special status in contrast
to other phonenes, which of course is satisfying since they both appear at
one extrene of feature x (degree of oral closure). In addition, nasals are
al so often classified as pl osives by some phonol ogi sts/ phoneti ci ans.

6. Concl udi ng renar ks, problens and possi bl e prospects

6.1 Sone concl usions and probl ens

VWhat can we now say, for instance, about the internal validity of the above
described study. Well, the internal validity depends on whether or not we

want to extend our conclusions fromtypology to diachrony. The results
correlate fairly well with known diachronic data. Sone inconsistencies were
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found but many of these can be explained on account of factors outside the
scope of study (i.e. such that have not been neasured or anal yzed, or so-
call ed intervening vari abl es).

In order to be able to draw sound genetic concl usions we m ght want to
refine the bases for calculations, i.e. expanding he norphol ogi ca
inventory as well as inproving the phonol ogical feature-theory with which
to yield nunerical values. Wth nore tinme at hand we should al so nmake
anot her choi ce of |anguages, in order to inprove the geographical (and
perhaps al so the typological) representativity as well as adjusting, or
rat her decreasing, the tenporal variability.

Actual ly, the conparisons above has provided us with a, possible, new

i ndependent variable since what we can do with the conparisons is to see
how wel | the above descri bed procedure performed, i.e. assum ng, of course,
that the known (or supposed) data is correct. Thus we would want to find
out if the difference between the old and new results are significant or
not. If they are we would either want to adjust the prem ses for the
procedure (e.g. fixing up the phonol ogical theory behind it) or sinply
reject the whole idea. If the differences are not significant, we can, at

| east, go on until we find other factors reducing its value (e.g. other,
nmore reliable, nethods that reveal different results based on a set of
completely different criteria). However, we can always resort to the
typol ogi cal clains and | eave the genetic ones behind, at |east tenporarily.

The problemin connection herewith is, w thout doubt, how to neasure the
old data. We have no real way of assigning conparable values to the old
data since nmost, or even all, of it is based on intuitive estimations
together with a variety of different stuctural criteria, e.g. phonol ogical,
| exi cal, norphol ogical, syntactic, or what have you

6.2 Problens with the sources and the materi al

Wth regard to the literature sources, which has already been pointed out
but needs to be stressed again, is that the sources are scattered over a
time span of al nost one hundred years. A larger study definitely needs to
be based on a nore synchronically even sanpl e.

As for the norphol ogi cal el enments chosen, there are two ki nds of
restrictions in the present material. Firstly, we have only used four types
of nom nal gender norphenes. W coul d have added further norphene types,
e.g. gender markers on denonstratives, genitives and rel ative cl auses.
However, the problemw th these is that they are very often identical with
one of the already chosen four. Al so, the literature is not consistently
listing these types of gender norphenes consistently. Sometines, they are
descri bed together with other norphol ogical elements with which they have
merged (as is the case with the genitive markers), i.e. the part which
constitutes the actual gender nmarker is not distinguished fromthe other

el ement .

The second kind of restriction concerns the fact that we have restricted
the material to nom nal norphol ogy only. W coul d have expended the
material with verbal norphology as well, and perhaps al so | exical data.

6.3 Problens with the phonol ogi cal anal ysis
One mmj or probl em which we mght want to do sonething about is that vowels
have not been distinguished. This is particularly a problemwhen a | abi al

consonant has di sappeared but left a trace of "“labiality”” on the vowel,
i.e. instead of an original unrounded vowel we might find a rounded vowel
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inits place. However, | have no clear exanples of this fromthe above
utilized norphene inventory. Al so, Bantu | anguages do not neke phonol ogi ca
di stinctions between rounded and unrounded vowels, all front vowels are
unrounded while all back vowels (save /al/) are ronded.

One possi bl e way of adding vowel distinctions would sinply be to add
further values for feature x in order to distinguish the phonol ogi ca
features cl oseness/openess, i.e. instead of ending the scale at continuants
we m ght add close vowels, nmid vowels and open vowels. Rounded vowel s coul d
then be given value 5 with regard to | abialization while front-central -back
di stinctions mght be distinguished with feature y (place of articulation).

Anot her problemis that tones have been conpletely ignored. W would have
to include these if we would to take vowel distinctions into account since
many Bantu | anguages (as well as nany other |anguages) utilize tone
distinctions. For this we would, again, be forced to add yet another
feature, say, tonality (or simlar)

Yet anot her problemthat concerns phonology is that we have not
di stinguished orality and nasality in any greater detail. If we had used
| anguages that distinguish oral and nasal (or rather oral-nasal) vowels,
then we nust add a sixth feature, say, nasal flow (or simlar).

6.4 Future prospects and hopes

As a kind of summarizing point, one mght want to say that the nethod
itself has clearly proved interesting and prom sing for future studies.
Unfortunately, the procedure relies on extensive coding which nakes it a
ti me consum ng operation. Thus, whether or not it will be further

el aborated in the future depends, not on the presence/absence of interest,
but rather (as often seens to be the case) on tenporal, technical and/or
financial facilities at hand.
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Cluster analysis of feature
Cluster analysis of feature (place of articulation).
Cluster analysis of feature (voi ci ng/ aspiration).
Conposite dendrogram for all features.

Dendrogram for feature u (labialization).
Dendrogram for feature v (affrication).

Dendrogram for feature x (degree of oral closure).
Dendrogram for feature y (place of articulation).
Dendrogram for feature z (voicing/aspiration).
Nunerical relations between the |anguages based on al

N X < C

Various StatView diagrans [[ NOT | NCLUDED ]]

Box pl ot diagram and univariate line charts for gender
Box plot diagram and univariate line charts for gender
Box plot diagram and univariate line charts for gender
Box plot diagram and univariate line charts for gender
Box plot diagram and univariate line charts for gender
Box pl ot diagramand univariate line charts for gender
Box pl ot diagram and univariate line charts for gender
Box plot diagram and univariate line charts for gender
Box plot diagram and univariate line charts for gender
Box plot diagram and univariate line charts for gender
Box plot diagram and univariate line charts for gender
Box pl ot diagramand univariate line charts for gender
Box pl ot diagram and univariate line charts for gender
Box plot diagram and univariate line charts for gender
Box plot diagram and univariate line charts for gender
Box plot diagram and univariate line charts for gender

(degree of oral closure).
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