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Abstract:
This study was carried out to find the effect of two types of poultry feeds on the weight of poultry
birds using chicken from Michika Farm in Igwuruta in Port Harcourt, Rivers State as a case
study. The data was collected for a period of eight weeks, where a sample size of sixty chickens
was divided into two equal populations. The data for the analysis was collected as a primary
data through the method of direct observation and measurement. The data were analyzed using
hostelling T2 distribution, F-distribution to Test for parallel profile. At the end of the analysis, it
was found that the profile was not parallel. This shows that the levels of the treatment on feeds
are not the same.

Key words: poultry feeds, poultry birds, primary data, direct observation, hostelling T2
distribution, F-distribution
______________________________________________________________________________
1.0
Introduction
Poultry farming is one of most lucrative
business ventures one can embark upon if
properly managed. The management of
poultry could be attributed to the production
of healthy and weighty birds in order to
maximize profit. To actualize this, one has
to adopt the best poultry feed on the birds.
This work is aimed at using Profile analysis
to select the best feeds needed for the
poultry birds. In this case, profile analysis
could be described as a situation where a
number of treatments are administered to
two or more populations. [22] ,[15] stated
that the responses must be expressed in
similar unit and are assumed to be
independent of one another, for different
populations.
Furthermore, in comparing two or more
populations, we might be faced with
questions such as; Is the population’s meanvector the same? That is µ1 = µ2.

By applying profile analysis to test for the
effectiveness of two different types of feeds
on poultry birds, the questions are
formulated in a stage-wise approach:
Are the profiles parallel?
1.
Or Equivalent: H01: µ1i - µ1(i-1) = µ2i - µ2(i-1)
= µ3i - µ3(i-1) . . . = µgi - µg(i-1);
i = 1, 2, …,p
Assuming the profiles are parallel,
2.
are they
coincident?
Or Equivalent: H02: µ1i = µ2i = µ3i = . . . =
µgi ; i = 1, 2, …,p
Assuming the profiles are coincident,
3.
are they level? That is, are all means equal
to the same constant?
Or Equivalent: H03: µ11 = µ12 . . . = µ1p = µ21
= µ22 . . . = µ2p . . . = µ2p = . . . = µg1 = µg2 . .
. = µgp
If the two profiles are parallel it shows
that the mean of the feeds are the same
considering all the treatments applied
together.

Sources and Method of Data Collection
The data for the analysis is a primary data
collected through the method of direct
observation. The method of direct
observation entails observing and recording
events as it is happening. The data was
collected from an experiment conducted for
a period of eight (8) weeks and two days,
with sixty (60) chickens divided into two (2)
equal parts. The first two days of the
measurements were not used to get the real
effect of feed. It has been observed by
Johnson et al [23] that when a new diet
formulation is introduced or a new type of
feed is presented, birds will often refuse to
eat for a period of time or intake is reduced.
Group A made up of thirty (30) chickens,
were subjected to FEED A (vital grower)
while group B comprising of thirty (30)
chickens that were also subjected to FEED
B (top grower). Their weights were
measured in kg at the end of each week.
Scope and Limitations of the Study
This study is aimed at establishing the
effects of two types of poultry feeds on the
weight of poultry birds, using chicken as a
case study. It involves an experiment
conducted for a period of eight weeks where
a sample size of sixty chickens was divided
into two equal populations, each subjected
to a particular feed. Their responses were
measured in kilogram (kg) using weighing
balance. The variables x1, x2, x3, x4, x5, x6,
x7, x8 stands for the weights of chickens at
the end of each week.
Review of Some Related Literature
There are several different multivariate
test statistics available for the test of parallel
profile, all of which will generally yield
equivalent results. Amongst the four
commonly test statistics – namely Wilks
Lambda, Pillai’s Trace, Hotelling-Lawley
Trace and Roy’s Greatest Root; Wilks
Lambda (λ ) is the most desirable because it
can be converted exactly to an F-statistics
[18],[8] Johnson and Wichern [23] presented
in their text a detailed approach of this
conversion and the exact distribution of λ .

Bartlett [2] in his work presented a
modification of λ for cases where the
number of groups is more than three (g > 3),
as well as when large sample sizes are
involved. It is worthy to note that (p – 1)
would replace p.
Leboeur [15] noted in his work – “Profile
analysis”, that experiment is conducted in a
way of observing two responses for a given
population; the same population is exposed
to p-treatment at successive times. And that
we can formulate successive times to enable
us develop the question of equality of means
in a step wise procedure.
Hence, H01, µ1 = µ2 = … µn implies
treatments which have the same effect on
the population; hence, we test for coincident
profile.
Profile analysis, according to Ott [18], is a
specific style of Multivariate Analysis of
Variance. Tabacknick and Fidell had stated
that Profile Analysis is equivalent to
repeated measures, because of its multiple
responses taken into sequence on the same
subject(s).
Ohaegbulen E.U and Nwobi F.N [17]
stated that in poultry farming, the production
of high quality birds is always desired as this
boosts the revenue of the poultry farmer and
showed how profile analysis can be used to
determine the feed with better nutritive
value to the poultry birds.
Croyle [4] conducted a profile analysis
on self-harm experience among Hispanic
and white young adults. He compared the
self-reported rates of self-harm in 255 Non Hispanic white (NHW) and 187 Hispanic
(predominantly Mexican American). He
observed that self-harm is relatively
common with about 31 % of the sample
reporting some history of self-harm. Rates
and specific types of self-harm did not
significantly differ between the NonHispanic and Hispanic groups.
Abdu, P.A., Mera, U.M. and Saidu, L. [1]
had a study on chicken mortality in Zaria
and observed that the use of profile analysis
to conduct a chicken mortality research is
recommended.

Jensen and Dolberg [13],[6],[7] advocated
for using poultry as a tool in poverty
alleviation. An enabling environment must
be established by providing access to feed,
vaccine, vaccinations services, microfinance, marketing and other inputs and
services. A village group, composed of
members of socially equal status, is an
excellent entity to disseminate improved
technology, a cost-effective entity to
disseminate extension messages, and a
secure entity for disbursement of loans.
Rahman and Hossain, [19] showed that an
intervention with poultry production created
a relatively small decline in the overall
poverty with the proportion of extreme poor
declining from 31 to 23% and the moderate
poor stagnating around 29%.
Todd, [21] and Dolberg,[6] opined that
poultry activity is to be considered as a
learning process for the beneficiaries, but it
has to be realised that one activity alone is
not sufficient to lift a family out of poverty.
The opportunities called as the enabling
environment must be available for the
beneficiaries to establish a small poultry
enterprise, to minimize the risks and to take
up other income generating activities.
Jensen [13] observed that about 70 % of
the rural landless women are directly or
indirectly involved in poultry rearing
activities. He found that homestead poultry
rearing is economically viable.
Mack et al [16] opined that in order to
increase egg and poultry meat production
there is a need for increased investment
guided by policies and institutions that
promote
equitable,
sustainable,
and
environmentally
friendly
long-term
outcomes as backyard poultry make an
important contribution to poverty mitigation,
it should be considered as any strategy to
improve rural livelihoods. Right policies and
investment, well designed and participative
development programmers can overcome

the constraints faced by the smallholder
poultry producers.
Karlan [14] opined that an enabling
environment would give all the villagers
access to poultry farm input supplies and
services; pave the way for disbursement of
micro-credits in a cost-effective way;
facilitate easier formation of associations
through formalized village livestock groups;
help people acquire the skills that are
required for a business set-up.
Dolberg [7] reviewed poultry as a tool in
poverty alleviation focusing on experiences
from Bangladesh but survey and project
work that has been undertaken in India.
Animal
husbandry
and
agricultural
departments’ extension programmes are
hardly known or used by most poor people
for whom the poultry work is relevant.
Gondwe et al [9] found that rural poultry
is raised and utilized by about 80 percent of
the human population, primarily situated in
rural areas and occupied by subsistence
agriculture.
Bujarbaruah and Gupta [3] reported that a
flock size ranging from 25-250 birds are
reared across the country under the village
poultry system. They have low production
potential with only 40-80 eggs per year but
are less susceptible to most of the common
diseases requiring less veterinary care. In
order to meet the deficiency gap in poultry
meat and egg sectors, adequate and
sustained efforts will have to be made to
improve the production efficiency of the
rural poultry which has been responsible to
produce 40% of meat and 44% of egg
requirement in the country.
Krishna Rao [20] recorded that poultry
are inseparable from mankind and in the
rural scenario they do not need any land, are
easy to manage, regularly lay eggs, disease
resistant and well adapted to the harsh
environment.

Research Methodology
Profile Analysis pertains to situations
where a number of treatments are

administered to two or more populations
where all the responses must be expressed in

on diet one are observed weekly for eight
similar units and the responses for the
weeks, we can calculate the mean using the
different populations are assumed to be
formula below:
independent of one another. Suppose birds
;
 X 11 

 Where the first subscript represents feed and the second subscript represents
 X 12 
 .  weeks. We plot the mean X 1 weights against the number of weeks.
X1 = 

 . 
 . 


 X 18 
We assume that x 11 , x 12 ,..., x 1 n is a
random sample from Np(µ1, Σ ) and
Parallel Profile:
x 21 , x 22 ,..., x 2 n is also a random sample
from Np(µ2, Σ ).
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We can write Ho1 as
Ho1: Cµ1 = Cµ 2 Vs Ha1: Cµ1 ≠ Cµ 2 .
Instead of basing our test on the
observations
x 11 , x 12 ,..., x 1 n
,
x 21 , x 22 ,..., x 2 n we should use CXij; i =
1, 2 while j = 1, . . ., n.
To test Ho1; we calculate the Hotelling’s T2
[11].[12] as

−1


′  1 1 
T = X A − X B C′ +  C SpooledC′ C X A − XB
n1 n2 

2

(

)

(

>
with
critical
region
T2
n + n2 − 2( p − 1)
FP −1[n1 + n2 − p ]α , α = 0.05 ,
t= 1
n1 + n2 − p
if we reject Ho1, we stop and conclude that
the profile are not parallel and µ1 ≠ µ 2 , but
if Ho1 is not rejected, we test for coincident
profiles given that the profiles are parallel.

)

3.2
Coincident profiles.
If the profiles are parallel, they can only be
coincident if the total of element in µ1 is
equal to the total element in µ 2 .
The test statistic
−1


′ 1 1 
T =1′ XA −XB  +  1′(Spooled) I 1XA −XB

n1 n2 
2

(

)

(

)

with critical region T2 > F1 , n1 + n2 − 2, α
If we reject Ho2, stop

3.3
Level Profiles
If the profiles are coincident the Xij, j = 1,
2, …,n1 and X2j, j = 1, 2, …,n2 are sample
space of size n1 + n2 from Np(µ1, Σ ) where
µ = µ1 = µ2.
The test statistic is given as
−1
2
T = (n1 + n2 ) X ′C ′ (C S pooled C ) C X with
critical region

(n1 + n2 − 2)( p − 1)
FP −1 , n1 + n2 − p, α
(n1 + n2 − p)
3.4
Mean and Pooled Covariance
Matrix
T2 >

n

The mean x =

∑x

i

i =1

n

Then for the respective group,
n

xA =

∑x
i =1

n

n

Ai

, xB =

∑x
i =1

Bi

n

The pooled venue is given by
4.2
Calculations For The Analysis.
N = 30, n1 = n2
Mean of Means for feed A and B is given as;

Pooled =

A+ B
N1 + N 2 − 2

Analysis
A sample size of sixty chickens is
involved in this study. The chickens were
divided into two equal parts of thirty
chickens each. The chickens were labelled 1
to 30 for each of the groups. The weights of
each of the groups classified as A and B are
taken using a weighting balance for a period
of eight weeks labelled x1 x2, x3, x4, x5, x6,
x7 and x8. The weights over the weeks are
shown in appendix A.
The term profile is said to have been
observed by Hotelling (1936) to come from
the practice in applied works in which score
on a test battery are plotted in terms of graph
or profile. Profile analysis provides three
types of information, level, dispersion and
the shape
Figure 1: A graph of sample means of
Responses per week
Sample profile for two types of poultry
feeds on the weights of poultry birds
Let A stand for feed A and B for feed B
such that the means X A and X B are the
respective means for the eight weeks under
study.

=

x =

The mean deviation of the two sample means are given by

(X

A

)

− XB =

While the sum of squares and cross products of each of groups are given by the symmetric
matrix below
For feed A

A=

For feed B

B=

The Spooled (pooled covariance) matrices is given by
A+ B
where n1 = n2 = 30 such that n1 + n2 – 2 = 58
Spooled =
n1 + n2 − 2
Spooled approximated to 3 decimal places

I 1 SpooledI = [ Sum of elements in Spooled] = 0.667

(

)

(

)

I1 X A − X B = [Sum of elements in X A − X B ] = -1.64

(

)

C X A − XB =

Where c is a contrast matrix.

(X

)

1

A

X

− X B C1 =

1

=

0 0
−1 0 0 0 0


0 0
 1 −1 0 0 0
 0 1 −1 0 0
0 0


0
0
1
1
0
0
0
−


C1 = (0.66 0.85 1.05 1.27 1.41 1.55 2.17 2.26) 

 0 0 0 1 −1 0 0 
 0 0 0 0 1 −1 0 


 0 0 0 0 0 1 − 1
0 0 0 0 0
0 1 

1

1
Therefore; X C = (0.19 0.2 0.22 0.14 0.14 0.62 0.45)

CSpooledC1=

| CSpooledC1| =

=
(CSpooled C1)-1 =

5.11 − 9.08 − 9.53 6.12
 74.57 3.77

 3.66 105.99 58.64 15.51 30.97 − 4.06
 5.04 58.55 105.37 48.62 58.00 15.10

=  − 9.02 17.55 49.76 84.04 67.35 9.64
 − 9.82 23.71 54.00 65.70 137.72 23.69

 6.07 − 5.57 14.26
9.50 22.97 98.38

 − 1.55 32.79 34.92 28.19 40.08 4.97
Since N is large, it is assumed that the two
sampled population are normal and the
Hotelling’s T2 statistic can be used to carry
out the various test, similarly note that,

A

(

∼

(

N C µ 1 , C Σ 1C 1
1

(

Where T = X A − X B

′

)

−1

 1

1
C ′ +  C S pooled C ′ C X A − X B
 n1 n 2 


(

T2

5.11 − 9.08 − 9.53 6.12
 74.57 3.77

 3.66 105.99 58.64 15.51 30.97 − 4.06
 5.04 58.55 105.37 48.62 58.00 15.10

 − 9.02 17.55 49.76 84.04 67.35 9.64
 − 9.82 23.71 54.00 65.70 137.72 23.69

 6.07 − 5.57 14.26
9.50 22.97 98.38

 − 1.55 32.79 34.92 28.19 40.08 4.97

=

)

)

while

B

∼

N Cµ 2 , CΣ 2 C
Where µ and Σ are the multivariate mean
and variance.

Test For Parallel Profiles
Hypothesis:
Reject Ho1 : Cµ1 = Cµ 2 if T 2 cal > T 2 tab accept if otherwise.
2

− 1.49 

33.54 
35.30 

28.94 
38.00 
4.46 

90.70 

− 1.49 

33.54 
35.30 

28.94 
38.00 
4.46 

90.70 

)

T2cal = 140.217

T 2 tab =

n1 + n2 − 2( p − 1) 2
T tab P−1[n1 +n2 − p ]α Let α be 0.05
n1 + n2 − p

T2tab = 17.709
where

Conclusion

T2cal

Since
> T tab, we reject the
hypothesis that the profile are not parallel
meaning that the mean weight of chicken A
is not the same with the mean weight of
chickens in group B considering all the
treatments applied together. This also
implies that feed A and feed B have
different effect on the chickens.

2

cal

>T

2

tab

Conclusion
We reject Ho2, since T2cal > T2tab and
conclude that there is no coincident profile.
This means that the response of chickens on
feed A is not the same with those of
chickens on feed B.

4.5
Test For Level Of Profile
Hypothesis:
Reject Ho3: Cµ = 0 if T2cal > T2tab accept if
otherwise
where
T 2 cal = (n1 + n 2 ) X ′C ′ (C S pooled C ) C X
and
the
critical
region
is
(
n
+
n
−
2
)(
p
−
1
)
2
FP −1 , n1 + n 2 − p, α
T 2 tab = 1
(n1 + n 2 − p )
Let α = 0.05

(

(

and T 2 tab = T 2 tab 1 , n1 + n 2 − 2, α
Let α = 0.05

(− 1.64)2 

−1


1
1 
+ 0.667  = 60.485757
 30 30 

T2 tab. = 4.016
T2

=
*

 74.57

 3.66
 5.04

−9.02

−9.82
 6.07

−1.55

3.77
105.99
58.55
17.55
23.71
−5.57
32.79

*

Hence T2cal =
Such that

)

Hence
T2cal =

Tests For Coincident Profile
Hypothesis
Reject
Ho 2 : I ′µ1 = I ′µ 2 if T
accept if otherwise

−1


′  1 1 
T cal = I ′ X A − X B  +  I ′(S pooled) I  I X A − X B
 n1 n2 

2

5.11 −9.08 −9.53 6.12 −1.49

58.64 15.51 30.97 −4.06 33.54
105.37 48.62 58.00 15.10 35.30

49.76 84.04 67.35 9.64 28.94

54.00 65.70 137.72 23.69 38.00
14.26 9.50 22.97 98.38 4.46

34.92 28.19 40.08 4.97 90.70

= 7364.4291

)

while

T 2 tab

the
critical
region
is
(n1 + n2 − 2)( p − 1)
FP −1 , n1 + n 2 − p, α
=
(n1 + n 2 − p )

T2tab = 17. 709

Decision:
We reject the hypothesis that
the profile level since the T2cal > T2tab. The
rejection of the level profile hypothesis
means that the chicken on feed A and
chicken on feed B do not have the same
level of response or that the average
response of the chicken to the respective
feeds A and B are not leveled.

Conclusion.
The analysis showed that the profile was
not paralleled and there is significant
difference between the two feeds A and B
performance on the weights of the chicken.
The Average profile of feed A was greater
than that of feed B, therefore, we select feed
A as better than feed B.
Recommendation.
This method of analysis is recommended
for researchers trying to compare effects of
an input on the yielded results. It is also
important for researcher to note that time is
of essence in this form of research. This is to
allow for proper measurement of the weights
as the chickens are being feed with the
respective feeds. This analysis should be
extended to more than two independent
populations.
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