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ABSTRACT: This paper proposes, develops,
presents and illustrates an exploratory method for
possible use in the promotion of quantitative
research, teaching and study of Igbo language,
culture and concepts. In particular the paper
proposes, develops, presents and illustrates vowel
content rates defined as the number of vowels per
unit of the number of letters in Igbo language
words or expressions with the vowel contents rates
of words or expressions of equivalent meaning in
any other language of research interest. A test
statistic is also developed for use in testing the null
hypothesis that vowel content rate of Igbo language
words and expressions do not differ from vowel
content rate of words and expressions of equivalent
meaning in some other language of interest. The
proposed method is illustrated with some sample
data on matched pairs of Igho and English word
names that are equivalently used as names of
human body parts in the two languages. Analysis of
these data show that, at least for human body parts,
vowel content rates of Igbo word names are on the
average significantly higher than vowel content
rates with the corresponding English Language
word names that are also used as names of the
same human body parts.
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UMIEDEMEDE: Akwukwo a na-atuputa, wulite,
gosiputa ma ziputa usoro nkowa e nwereike were
wee kwalite nchocha kwontitativ, nkuzi na omumu
asusu lgbo, omenaala na atuty. Tumadi akwukwo
a na-atuputa, wulite, gosiputa ma ziputa ndina
udaume si ad; dika wudaume ole otu isi
mkpuryedemede ole di na mkpurookwu asusu Ighbo
maobu iji mkpuryokwu ndina udaume si adi
egosiputa maobu ngosiputa nghota asusu obula e
nwere mmas; di ka ibe ya. A na-awulitekwa nwale
nchoputa niihi iji ya nwachaputa hajpotesis efu na
ndina ydaume ka mkpuryokwu asusu Igbo si adi
na nziputa apughi iche n’ebe ndina udaume
mkpuruokwu si ad;i na nziputa nghota asusu obula
enwere mmas; di ka ibe ya. Eji ufodu usa a
chikobara na ndoko aha mkpuruokwu Igbo na
Bekee d; ka ibe ya nke e ji mee aha akuky ahu
mmady n’asusu abuo ndi a wee ziputa usoro
ntuputa. Nkowada wusa ndi a gosiputara na
n’akuky ahy mmady, ndina wudaume aha
mkpuruokwu Igbo no n’ogo doro anya karia ndina
udaume tinyere aha mkpuryokwu asusu Bekee
dakorita onu nke e jikwa eme aha akuku ahu
mmadu.

Okpurukpu Okwu: Udaume, Rechio, Asusuy,
Mmadu, Ntulekorita, Kwontitativ.
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INTRODUCTION

It is noteworthy that not much, if any, work has
hitherto been undertaken to develop quantitative
methods for use in the teaching, research and study
of Igbo language and concepts quantitatively.
Such quantitative methods would enable a
researcher to for instance, estimate indices and
strength of similarity or association between Igho
words and expressions in meaning. They will also
enable comparisons of the relative frequencies of
use of some elements of Igbo language such as the
articles, verbs, adverbs adjectives, pronouns etc,
used in Igbo language both by themselves as well
as by various authors and subject areas.

It would also then be possible to compare
quantitatively the vowel, consonant, verb, adverb,
adjective etc. content rates of Igbo words and
expressions with the content rates of similar
concepts of equivalent meaning in other
languages.

Additionally, quantitative study of Igbo language
and expressions would enable one more easily
classify Igbo language words and expressions in
terms of number of Igbo letters or alphabets in the
word or expression and the number of vowel or
consonant in the words, thereby enabling one
classify Igbo words and expressions as, for
instance null-vowel, uni-vowel, bi-vowel, tri-
vowel or poly-vowel as an innovation in Igbo
language concepts. Use of quantitative methods in
the study of Igbo language would also enable more
systematic study of the determining factors, trends
and rates of infusion and borrowing of foreign
words, expressions and concepts into Igbo
language and culture thereby enabling formulation
of structured models of Igbo language growth and
expansion.

This paper proposes to develop and explore
methods for the study of Igbo language
quantitatively, which with appropriate
modification may be used and applied in the study
of some of the research areas in Igbo language
raised above.

NKOWA

O kwesiri imata na o nweghi nnukwu ihe, ma o
buru na o nwere, oru a rugoro iwulite usoro
kwontitativ niihi iji ya kuzie, mee nchocha ma mee
omumu n’asusu Igbo na atutu n’uzo kwesiri. Udi
usoro kwontitativ a ga-enyere nwanchocha aka
omumaaty, ikwu ole ¢ di ya ka indicis na ike nyiri
maobu nkwukwu di n’etiti okwu Igbo na nziputa
na nghota. Ha ga-enyere ntulikorita frekwencis
matutara nke e ji ufodu mperimpe asusu Igbo eme
dika aatikul, ngwaa, omekangwaa, nkowa,
nnochiaha diri gawa, nke na ha ma ndi odee di
icheiche nakwa amumamu ji mere ihe.

O ga-adikwazi mfe itulekorita udaume,
mgbochiume, ngwaa, omekangwaa, nkowa diri
gawa, n’uzo kwesiri. Ndina okwu Igbo si adi na
nziputa gunyere ka ndina nyiri nghota di ka ibe ya
n’asusu ndi 0zo si adi.

Tinyere na omumu buru ibu asusu Igbo na
ngosiputa ga-enyere aka idoko okwu asusu Igho
otu mgbe na nziputa n’udi mkpuruedemede Igho
ole maobu mkpuruabidii n’ime okwu maobu
nziputa nakwa mkpuru ole udaume maobu
mgbochiume di n’okwu nke ga-enwe ike nyere
aka idoko okwu Igbo na nziputa dika omumaatuy,
udaume-efu, udaume-otu, udaume-abuo, udaume-
ato maobu udaume-buru ibu dika mgbanwe
isiokwu asusu Igbo. Igbaso usoro kwontitativ
n’omumu asusu lgbo ga-anabata otutu omumu di
obosara nke isi sekpu nti (Ighojinweaka na Dorgu,
2015), ihe na ewu na ka ihe si abata na iwebata
okwu ndi Bekee, nziputa na isiokwu n’ime asusu
Igbo na omenaala nke ga-enyere oghere iguzobe
otutu asusu Igbo edoziri nke oma na mmuba ya.

Akwukwo a choro iwulite na ime njem nchoputa
usoro maka omumu asusu Igbo di mma, nke a ga-
enwe ike inomiri n’usoro kwesiri ma tinye ya
n’oru n’omumu akuku ufodu nchocha asusu Igbo
a rugoro aka.
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PROPOSED METHOD

Suppose a researcher collects or obtains a random
sample of n pairs of Igho and some other language
words that are the same or equivalent in meaning.

Let (ni1, niz) be the number of letters in the i pair
of Igbo and some other language words of
equivalent meaning, and let (xi, yi) be the
corresponding number of vowels in the it pair of
Igbo and some other language words of equivalent
meaning fori=1,2,....n.

Letp;; = 7%; Piz = :T; (1)
fori=1,2,.ccceoe...m

Note that n;; is the length, in terms of the number
of alphabets making up the i Igbo word or
expression of interest and n;, is the length of some
other language word or expression used as
equivalent word in meaning for the i Igbo
language word or expression of interest for i =
1,2,...,n

Now define
Lif pi1 > piz

0,if pir = Piz e (2)
—1,ifpin < Piz

Ui:

If i=1,2, ..,n

Let
nt=PWU; =1); n° =PU; = 0); m~
= P(U;
=—1) . (3)
Where nt+ n°+ n~ =
1 RO
Let W =
rL U L ()

It can be shown that the mean or expected value
and variance of U; are respectively (Oyeka and
Nwankwo, 2015).

USORO NCHORO NWULITE

Ka xi nochite ole ydaume di n’okwu Igbo maobu
nziputa nke nwere mmasi na ka yi nochite ole
udaume di n’okwu di ka ibe ya magbu nziputa nke
Xi n’asusu bekee

Ka P, = :—l na P, = e .. (D

i1 Nz
Nke i=1,2,....,n

Ebe ni1 bu ike, n’udi mkparuabidii ole guzobere i
th okwu Igbo maobu nziputa nwere mmasi na ni.
bu ogologo okwu asusu Bekee maobu nziputa
nochirianya nyiri nke ith okwu Igbo maobu
nziputa nwere mmasi.

Kowaa Ugbua

1,ma o buruna P;; > P,
0,ma ¢ buruna P;;y =P, ...(2)
—1,mauburuna P;; < Py,

UL':

Maoburunai=1,2...,n
Ka

nt =pU;=1); n° =PU; = 0); m~

=P(U; =-1) 3)
Ebe
nt+n®+n” =1 (4)
Ka
W=y, U . (5)

A ga-egosiputa na miin maobu usa aturyanya na
ndaghari nke U; di n’udi ha (Meyer, 1974; Oyeka
and Nwankwo, 2015).
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EWU) = nt —n;var(y;)
=nt+n —(mt—-n")? ... (6)

Similarly, the mean or expected value and
variance of W are respectively.

EW) = n(nt —n~);var(W)

=n(rt+n —@t-n7)2) .. (7)

Now for any matched pair of Igbo language and
some other language word or expression of
equivalent meaning, #t, 7° and w~ are
respectively the proportion of these pairs in which
vowel content rate of Igbo words or expressions
are larger equal to, or smaller than the vowel
content rates of the corresponding word or
expression of some other language words or
expression of equivalent meaning in the matched
pairs.

It can be shown that their sample estimates are
respectively (Oyeka and Nwankwo, 2015)
+ _ I o0 _

=p s RO =pt = AT =pT =

n n n

. (8)

Where £, f% and £~ are respectively the number
of matched pairs of Igbo and some other language
words or expressions of equivalent meaning in
which vowel content rates of Igbo word or
expressions are larger, equal to or smaller than
vowel content rates of the corresponding words or
expressions of some other language, word or
expression. In other words, f*,f° and f~ are
respectively the number of 1’s, 0’s and -1’s in the
frequency distribution of the n values of these
numbers in U;, fori=1, 2, ..., n.

A+

The estimated number of matched pairs of Igho
language and some other language words or
expressions of equivalent meaning in which the
vowel content rate of Igbo language word or
expression are larger, less the number of such
matched pairs in which these rates are smaller than
the vowel contents rates of corresponding some
other language word or expression of equivalent
meaning is (Meyer, 1974; Oyeka and Nwankwo,
2015)

EU;) = ot —n~;var (Up)
=nat+n —(mt—-n")? ... (6)

Na nyirita, miin maobu usu aturyanya na ndaghari
nke W di n’udi ha.

EW) = n(nt —n™); var(W)
=n(rt+n —(rtn)?) .. (D

Ugbua, maka ndoko asusu Igho abuo obula na
okwu asusu ufoduga maobu nziputa nghota di ka
ibe ya, ¥, m° nam~ di n’udi ha nyere abuo ndi a
nke ndina udaume okwu Igbo si adi magbu nziputa
nyekwara otu ihe Kkariri maobu pekariri ndina
udaume si adi okwu metutara maobu nziputa
okwu asusu ufodu maobu nziputa nghota di ka ibe
ya n’ime ndoko abuo a.

A ga-egosiputa na ihe a turuanya na nsere di n’udi
a (Oyeka na Nwankwo, 2015)

+ o
n+=p+=f—;rr°=P°=f—; - =P~
n = n
=—...(8
—..(®)

Ebe f*, f° na f~ di n’udi ndoko okwu abuo Igho
na ufodu okwu asusu ndi o0zo maobu nziputa
nghota di ka ibe ya nke ndina udaume okwu Igbo
si adi maobu nziputa bu kariri, nyere maobu
pekariri ka ndina udaume si adi nke okwu
dakoritara maobu nziputa ufodu asusu ndi ¢zo,
okwu magbu nziputa. N’okwu 0zo, f*, f° na f~
di n’udi onuogugu 1’s, 0’s na -1’s n’ime usoro
nkesa njirimara onuogugu ndi a n’ime Uj, nke i =
1,2 ....... , h.

Ndoko asusu Igbo gbara mkpi mkpuru ole a
turuanya na ufodu okwu asusu ndi ozoga maobu
nziputa nke ndina udaume asusu Igbo si adi magbu
nziputa bukariri, pekariri onuogugu udi gbara
mKkpi nke reet a pekariri reet ndina udaume ufodu
okwu asusu dabara maobu nziputa nghota di ka ibe
ya di (Meyer, 1974; Oyeka and Nwankwo, 2015)



International Journal of Literature, Language and Linguistics

Volume 2, Issue 1, 2019 (pp. 1-9)

il

www.abjournals.org

W=n(rt—n")
=t —p) = fF = [ (9)

If in the population of these matched pairs of Igho
language and some other language words or
expressions, of equivalent meaning are equal, then
the expected value of the difference between these
vowel contents rates would be zero. Thus, the null
hypothesis that may be tested for the population of
the differences in rates is that

Hy:nmt—m~ =0 Versus Hy:mt—n~ #0...
(10)

The null hypothesis, Ho of equation (10), is tested
using the Chi-Square test statistic

,  wz o n(@*t —a7)?
Y= ey~ 7t + = (& - 7)?
_Urt)t rer)°
UL ULy

The null hypothesis Ho is rejected at the o level of
significance if the calculated chi-square value is at
least equal to the already tabulated chi-square
value with 1 degree of freedom (Larson,1974),
that is if

PSP G L (12)
otherwise the null hypothesis is accepted.
ILLUSTRATIVE EXAMPLE

A researcher is interested in comparing the vowel
content rate of Igbo language names of human
body parts with the vowel content rate of the same
human body parts names in English language. She
collected a random sample of the names of 17
human body parts in both Igbo and English
languages obtaining the following results

W=nm"—n")
=nl*-p)=f"—f"..(9

O buru na ndikota onuogu asusu Igbo ndi a gbara
nkpi na ufodu okwu asusu ndi ¢9zo maogbu
nziputara, ya bu na ndiiche di n’etiti. Usa a turu
anya na reet ndina udaume ga-abu efu. Ya by,
haipotesis efu nke e nwere ike i nwale maka reet
ndiiche nchikota onuogu bu

Hy:mt—m~=0Versus:tt —n~ #0 ...
(10)

E ji statistik nwale Chi-Square a nwale haipotesis
efu nke ikwueshon 10.

w? n@t —#7)?

2 = =
var(W) it + &~ — (& — )2

X

I A S e s N

. (11)

A na-agba haipotesis efu Ho ikwueshon 10
alukwaghi m ma o buru na o pekatampe ogo
mputara a gbakoro Chi-square bu otu ihe nye Chi-
square edokogolarii site n’otu digrii mnwereonwe
(Larson, 1974) n’ebe ogo mputara

x% > )(2(1_0(:1) e (12)
1 mara na-anabatara haipotesis efu ahu.
OMUMAATU NGOSIPUTA

Nwanchocha nwere mmasi itulekorita reet ndina
udaume nke aha di n’asusu Igbo, akuku ahu
mmadu na reet ndina udaume otu akuku ahu
mmadu asusu Bekee. Q wee chikoba usa site na
nsere aha iri na asaa akuku ahu mmadu n’Igbo na
asusu Bekee wee nweta uysa ndi a
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Table 1: Human Body Parts in Both Igbo And English Languages

S/N (i) Igbo Name English Name
1 Isi head
2 lle tongue
3 Imi nose
4 Ara breast
5 Ntj ear
6 Afo stomach
7 anya eye
8 Aka hand
9 Ukwu leg
10 mkpisiaka finger
11 mkpisiukwu toe
12 obo-aka palm
13 Iru face
14 onu mouth
15 Onu neck
16 Azy back
17 mgbili afo intestine

Table 2: Computation of Proportion of Vowels in Igbo and Corresponding English Words
for Various Parts of the Body

S\N n;; Xi Pi1 = xi/ny n;; Yiz2 Pi2 = Yu/niz | U;
(i) (No of (No of (Proportion (No of (No of (Proportion of
letters in | vowels in of vowelsin | lettersin | vowelsin vowels in
Igbo  |Ilgboword) | Igboword) | English English English word)
word) word) word)
1 3 2 0.67 4 2 0.50 1
2 3 2 0.67 6 3 0.50 1
3 3 2 0.67 4 2 0.50 1
4 3 2 0.67 6 2 0,33 1
5 3 1 0.33 3 2 0.67 -1
6 3 2 0.67 7 2 0.29 1
7 4 2 0.50 3 2 0.67 -1
8 3 2 0.67 4 1 0.25 1
9 4 2 0.50 3 1 0.33 1
10 9 4 0.44 6 2 0.33 1
11 10 4 0.40 3 2 0.67 -1
12 6 4 0.67 4 1 0.25 1
13 3 2 0.67 4 2 0.50 1
14 3 2 0.67 5 2 0.40 1
15 3 2 0.67 4 1 0.25 1
16 3 2 0.67 4 1 0.25 1
17 9 4 0.44 9 4 0.44 0
Total 75(1’11) 41(X1) 055(ﬁ1=p1) 79(1’12) 32(x2) O41(ﬁ'2 = pz)
ft=13
f0=1
f-=3
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To answer the research question, we apply
equation (1) to the above sample data to obtain
values of Ui and other statistics, shown in table 2.

From the last column of table 2 we have that the
total number of pairs of Igbo and English language
words of equivalent meaning in which vowel
content rates of Igbo language words are larger,
scored 1, equal to, scored O, or smaller, scored -1
than the vowel content rate of the corresponding
English language words of equivalent meaning are
respectively f*=13; f°=1; and f~ =3 so
that the relative performance of Igbo language
words to English Language words of equivalent
meaning in terms of vowel content rates is

w=ft—f =13-3=10

And from equation 8 we have that

0

fr 13 Jal
gt =L —___ — 70 L —
==y =076 = =1
3
=006 and #i- =— = —=10.18
an T n 17

Now to test the null hypothesis that H, of equation
10 that the difference in verbal content rates
between Igbo and English Language words used
as names of the same human body parts are the
same, we have from equation 11 that

2 _ (13-3)? _ (13-3)?
T (13+3) 17

0.0000)

= 0.368 (p- Value =

Which with 1 degree of freedom (Larson, 1974)
is statistically significant, indicating that vowel
content rates of Igho words are much higher than
vowel content rates of English Language words
that are equivalently used as names of human
body parts in the two languages?

In fact, the present data of names of human body
parts show that the vowel content rate of Igho
word names is 0.55 while the vowel content rate
for the equivalent word names in English language
is only about 0.40. Thus, based on at least the

lji zaa afufu nchocha, a ga-agbaso ikwueshon (1)
nyere nsere nchocha di n’elu iji choputa usa Ui na
statistiks ndi 0zo. E gosiputara na tabul (1) nke
ikwueshon (1) maka akuku ahu mmadu na
statistiks ndi 0zo

Site na kolum Ikpeazu tabul 1, anyi nweere na
nchikota onuogu Igbo gbara mkpi na okwu asusu
Bekee nwere nghota dika ibe ya nke reet ndina
udaume okwu asusu Igbo bukariri, nwetara 1,
nyere, nwetara 0, maobu pekariri, nwetara -1 karia
reet ndina udaume okwu asusu Bekee dakoritara
n’udi o kwesiri f* =13; f°=1; f~ =3 nke
meziri mgbali okwu asusu Igbo nye okwu asusu
bekee nghota dika ibe ya n’udi reet ndina udaume
bu

W=ft—f-=13-3=10 #a*=L=12-
n

076, A0 =L" = L
’ n 17
fm 3
=0.06 and A~ =2— = —=10.18
mem e T

Ugbua, ninwale haipothesis efu nke ikwueshon
10, na reet ndina udaume nke aha akuku ahu
mmadu na reet ndina udaume otu akuku ahu
mmadu ahu nasusu Bekee anyi nwere, site na
ikwueshon 11 na

2 _ (13-3)>  (13-3)?
T (13+3) 17

0.0000)

= 0.368

(p - Value =

Nke na nnwereonwe digrii 1 gosiri na reet ndina
udaume okwu Igbo kariri reet ndina okwu udaume
asusu Bekee na nkwuputa puru iche nke dika ibe
ya ejikwa enye akuku ahu mmadu aha n’asusu
abuo a.

N’atufughi oge, usa ugbua nke aha akuku ahu
mmadu gosiri na reet ndina udaume aha okwu
Igbo bu 0.55, maogbu pacent iri ise na ise ebe reet
ndina udaume okwu di ka ibe ya n’asusu Igbo di
naani 0.40 maobu pacent iri ang. Nke gbadoro
ukwu na o pekata mpe usa ugbua n’akuku ahu
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present data on human body parts it can be
concluded that the number of vowels per word
length in Igbo language words or the so-called
word length is about 37.5% higher than the
number of vowels per word length in English
language words that may be equivalently used as
names of human body parts.

SUMMARY AND CONCLUSION

This paper has presented and discussed an
exploratory method for possible use to promote
quantitative research, teaching, and study of Igho
language, culture and concepts.

In particular this paper has presented a method for
use in the comparison of vowel contents in terms
of the number of vowels per unit of the number of
letters in Igbo language words or expressions with
the vowel content rate of words and expressions of
equivalent meaning in any other language of
research interest.

A test statistic has also been developed for use in
testing any desired null hypothesis including the
null hypothesis that vowel content rate of Igbho
language words or expressions do not differ from
vowel content rate of words or expressions of
equivalent meaning in some other language of
research interest.

The illustrative data of names of human body parts
that were used showed that vowel content rates of
Igbo language word names are on the average
higher than the corresponding rates for English
language word names that are equivalently used as
names of human body parts.
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