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Abstract

In this study Wilks’ Lamda and Hotelling’s 7T * were employed as Multivariate Analysis of Variance
(MANOVA) technique in determining the significance difference in the causative factor for drug addiction and
abuse. The data were primary and were generated by a survey conducted on some patients selected from Neuro-
Psychiatric Hospital Enugu-Nigeria. The patients were divided into two groups - those treated of substance
abuse before and those treated for the first time. 89 patients were selected and nine factors for substance abuse
were considered. They were rated and scored over ten by the patients. The result showed a significant difference
in the factors specified for drug abuse. .
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1.1 Introduction

Drug abuse is one of the most disturbing problems in contemporary Africa and World at large. Recent studies in
Nigeria showed that youths are found to constitute high risk group for substance abuse in our society. Obot
(1989). Odejide and Olatawura (1977)

Drug is defined as any substance taken into the body which brings about a physiological change or
modify one or more of the body’s physical or mental function Allan and Vicky (1993) . Alcohol is a potent
substance and number one drug problem among youths. A significant number of deaths from accidents, violent
crimes, culticism etc have been traced to activities of drugs addicts Adelekan and Adeniran (1991) and Ijeoma
(1997).

Wilks” Lamda was used to test the nine factors - peer group, stress, enhance performance, health,

unemployment, pride, curiosity, happiness and poverty while Hotelling’s 7' ? was used to test groups — those
treated of substance abuse before and those treated for the first time. Wilks’ Lamda compared within sum of
squares W and products matrix B to the total sum of squares and products matrix W+B. Thus the multivariate
information in W and B about separation of mean vectors is channeled into a single scale on which we can
determine if the separation of mean vectors is significant. Alvin (2002). Wilks’ Lamda statistic was applied to
test the Near Exact distribution for different scenarios independent of two sets of variables Grilo (2005).

Hotelling’s T’ ® was used to test the difference in mean vectors Alm and A2m to form to form D

matrix which was used in test statistic.

1.2 Theoretical Section

In multivariate one way ANOVA, observations are obtained for one independent variable. But in multivariate
case, P-responses are simultaneously obtained for each subject. Here, interest is centered on differences among
g- treatments on several measures. This implies a single set of g-groups is studied. The number of variables is
denoted by P and the number of individuals in each g‘h group by Ng. In general as one sample from a p-variate
normal population, X~N( L, X)
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mean X, X,...X;... X,

Where x;; is the i™ observation on the j™ variance i=1,2,...Ng and j=12,.,P and g isthe

number of groups under investigation (i.e. g =2)

The mean vector U is denoted by

The variance covariance matrix ., for the data is given by
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The corresponding unbiased estimate are given as
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We assume that the data are random samples from different populations, independent and the
populations have common covariance matrix and multivariate normal.

1.3 Multivariate Analysis of Variance (MANOVA)

The univariate case (1) can be extended to multivariate.

Xy =pu+7,+e,, i=12,.,p, j=12,...n €))
Where

X ; 1s the observation or response of the ith treatment

M is the overall mean
T, i" Treatment

e, is the error associated with the observation X ; ,e; ~ N(0,0 %)
The model is assumed to be normal, independent a nd homoscedasticity. The MANOVA table is shown below
as Table 1.

Multivariate Analysis of Variance (MANOVA) compares mean vectors of g samples for significant differences.
It becomes necessary to apply a suitable test statistic to obtain a reliable result. Using table 1:

Hypothesis
HO;TI :...:’[9

H, :At one i#0

Teast statistic
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. oo 7
Wilks' lamda(N') = ———
|B+W|

where
W = ‘within’ sum of squares and products matrix
B = ‘Between’ sum of squares and products matrix
B + W = Total sum of squares and products matrix

Using table 2:

Decision Rule:

(& level of significance)

Reject H, if A >F approximation of Wilks’ lamda at & level of significance.

T2
1.4 Hotellings: — Test Criteria

Hypothesis
HO : ,ul = :uz
H :u +u,
Test statistic
n n o _ ’ B - J—
T2 :#(Xl _Xz) Spioled(Xl _Xz)
n, +n,
Anderson(1984)
o mtm=2 g ()
(n, 4= p=1) "
F:(n1+l’l2_p_1)T2~ ny+ny—p-1
(n1+n2—2) p.m+ny=p

where F, . (@) isthe value of F' with degree of freedom of numerator 7, +n, — p —1.
Decision Rule

Reject H |, at & level of significance if
F > Fp,n1+n2—p—1 (a)

1.5 Application Section
The data for this paper is basically primary, the population of study is N = 89 addicts. They were chosen from the
Federal Neuro-Psychiatric Hospital, Enugu, Nigeria. The population was divided into two groups and scored

over ten—group A, of size N, =43 consist of those treated of substance abuse before while N, =46 in

group A2 are those receiving treatment for the first time.

The selection of the patients was done on a weekly basis for a period of 4 weeks. Only patients medically
diagnosed to be on substance abuse or suffering from drug addiction were selected. Each patient was selected
through his folder (medical records) and subsequently served a questionnaire. The data was collected from male
ward and Out Patient Department (OPD) of the Hospital. See table 3 and 4.

1.6 MANOVA
We are going to form three matrices namely - squares and product for treatment (B), Sum of squares and
product for error(W) and total sum of squares (B + W) .

A, =[1855 171.5 191.0 183.5 176.5 191.5 158.0 147.0 157.0]
4, =[2355 190.0 232.0 277.0 224.0 238.0 207.0 205.0 189.5]
A, =[431 399 444 427 410 445 3.67 342 3.65]
4, =[512 413 504 6.02 487 511 450 446 5.12|
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NlAlm + N2A2m
N

p p
B= ZNl(Almi _)_6)2 +ZN2(A2mi _)_5)2
i=l j=1

X =

14.58 2.85 10.80 31.50 13.86 11.88 14.94 1931 &.46
2.55 043 197 530 2.40 2.05 258 324 146
10.80 1.97 8.00 2334 1027 880 —7.33 23.53 2848
31.50 530 2334 68.07 2995 2694 7098 4045 18.28
B=|1386 240 1027 2995 13.18 11.29 1420 17.80 8.04
11.88 2.05 8.80 2649 1129 9.68 12.17 1525 6.89
1494 258 -733 7098 1420 12.17 1531 10.18 8.87
1931 3.24  23.53 40.45 17.80 15.25 10.18 24.04 10.86
846 146 2446 1828 8.04 6.89 8.97 10.86 491

| B| =490.62
458E+00 2.06E+01 137E-03 2.07E-01 —1.80E+00 —9.99E + 00 297E +01 8.64E-01 —270E -01
2.06E +01 —-290E+01 —1.56E-02 3.54E - 01 334E +01 —6.54E + 01 1.32E+00 1.56E+00 6.30F-01
1.37E - 01 -1.56E -02 —-2.00E - 05 —-238E-04 —-258E-02 -723E-03 7.94E — 05 291E-04 549E - 02
| 207E-01  354E-01 —238E-04 —635E-03 —808E-01 638E-01 135£-02 —258E-02 253E-02
B~ =| —180E+00 3.34E+01 —2.58E-02 —-8.08E-01 —1.68E+00 343E+00 232E-04 -329E+00 1.52E+ 00

—-999E +00 —6.54E+01 —723E-03 6.38E — 01 343E+00 1.82E+01 -6.51E-01 276E+00 -1.77E+00

297E-01 133E+00 794E-05 1.35£-02 234E-04 -651E-01 1.92E-02 —535E-02 4.06E - 02
8.64E —01 1.56E+00 291E—-04 —258E—02 —329E+00 276E +00 —535E—-02 —1.10E-03 —449E —03
—270E-01 635E-01 549E—-02 253E-02 —1452E+00 —177E+00 4.06E-02 449E—-03 4.02E - 02

Within treatment Sum of squares

N ) 2
W, = Z (Am - Almi) + Z (Azgj - Aij)
i=l '

J=1
Sum of cross products

W, = ZZ(X/U — Xy )(xih - fw.)
i

W, formed diagonal elements (variances) of matrix W while W, are the covariances of W.

85674.53 73073.98 85908.98 114288.23 81787.77 86890.43 74627.39 72354.47 70508.69
73073.98 62507.66 73453.73 80015.45 65353.53 74185.08 63644.77 61518.76 60231.62
85908.20 7343573 86315.48 95335.95 82071.44 87221.68 7393.58 72536.88 70789.50

114288.23 80715.45 95335.95106505.05 90872.58 96402 83114.19 80710.75 78171.79
W =\ 81787.787 65353.50 82071.44 90872.58 78077.77 83022.33 71318.76 69080.63 71531.84
86890.43 74185.08 87221.68 96402.87 83022.33 35218.25 75745.16 7333091 71531.84

74627.39 63644.77 74939.58 83114.19 71318.76 75745.16 65160.84 63145.96 61455.39
72354.47 61518.76 72536.88 80710.75 69080.63 73330,91 63145.96 61249.71 59481.63
70508.69 60231.06 70769.50 78171.79 71531.89 67305.96 61455.39 59481.63 58168.05

W|=-2.82E +27
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85689.21 73076.52 85919.00 114319.73 81801.63 86892.31 74612.33 72373.78 70517.15
73076.53 62507.69 73437.70 80720.75 65355.75 74187.13 63647.35 61522.00 60233.00
85919.00 73437.70 86323.48 95359.29 82081.71 87230.48 74932.25 72560.41 70813.98

114319..70  80720.75 95359.29 106573.1 90902.53 96429.56 83185.17 80751.20 76190.07
‘B + W‘ =| 81801.63 6535593 82081.71 90902.53 78090.95 83033.62 71332.96 69098.43 67314.00
86902.31 74187.13 87230.48 96429.36 83033.62 35227.93 75757.33 73346.16 71538.73

74642.33  63647.35 74932.25 83185.17 71332.96 75757.33 65176.15 63156.14 61464.26
72373.78 61522.00 72560.41 80751.20 69098.43 73346.16 63156.14 61273.75 59492.49
70517.15 602.0633 70813.98 78190.07 673134.00 71538.73 61462.26 59492.49 58172.96

|B+W|=-2.08E +31

. —282E+27
C|B+W]  —2.08E +31

=0.000136

Decision Rule: Reject H, if A* > F“ =2.04.
Computation

89-9—171-0.000136
‘ 9 0.000136
= (8.77)(7351.94) = 64476.51

Critical value:

ESCn—-P-1)=F" =F% =204

,(89-9-1) 9,79

Conclusion: Since F, =64476.51> F“ =2.04, we reject H, and conclude that there is a significant

difference among the factors that is, the nine factors studied actually affect addicts. .
1.7 HOTELLING’S T*

D=a,. —a,, i=1---9a,,€4,,a,, €A4,, the differences between the sample mean vectors for
groups 1 and 2.

D'B'D = [9.82E —08,9.90E — 03,-5.66E — 04,—5.08E — 04,—6.74E — 02,~7.33E — 04.4.71E — 05,-9.73E — 04,5.09E — 04]T
2 nn, T p-1
I =——=D B"'D _q 001
n+n
1 2
Critical values

7 P(nln2 ~2)
“ nn,-2-P+1

(Pnl+n2-2P+1)a =20.22

Since T =1.0001< T,? = 20.22, we do not reject H, and conclude that there is no significant difference

in the population means of groups 1 and 2. That is attraction to drugs does not depend on the group.

1.8 Conclusion

The study shows that most addicts especially youth have strong appeal to drug abuse. This resulted in most of
them being hospitalized. Many are unemployed and influenced by peer group. Drugs abuse cuts across
educational and professional background. The difference in the population mean vectors for the causative factors
to drug abuse for groups A and B are not the same. Reasons for addiction and abuse are true. Besides, there is
no significant difference in the population means for group A and B respectively. It follows that causative factors
for drug abuse for groups A and B are the same. Government and International Organizations should provide
adequate funding for drug prevention programme. There should be enlightenment for drug awareness and
government should provide job opportunities for the teeming unemployed youths. Since

T? =1.0001< T, =20.22, we do not reject Ho we conclude that there is no significant difference in the
population means in group A and B.
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Table 1 : MANOVA table

Source d.f Square Matrix of SS & Cross product
Treatment g-1 Z n, (XL' X )2 B
Error Z n-g Z Z (xij —x, )2 W
Total -1 g B+W
2" S(e, %, )
i=1 j=1

Table 2: Lamda distribution table

No of | No of | Sampling design for multivariate | Degrees of freedom
Variables groups normal data
P=1 g>2

Zni -2\ 1- A F(g—l),zni—g
g—1 A

P=2 g >2 Zni _ g _1 1_ //\ FZ(g—l),Z(Zn,-—g—l)

g-1 JAT

P>1 g=2 S —P-1)1-n" s
P A
P>1 g=3 §
n—-P-2)1-A
Z i sz,Z(Zn,-—p—Z)
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Table 3 Scores for group 4,

1 2 3 4 5 7 8 9 10
S/N Peer Stress Enhance Health Unemployment People Curiosity Happiness Poverty
Group Performance
X, Xy X5 X X4 Xg Xy
X X3
1 7 4.5 5 3.5 20 5 3 2 4
2 5 35 4 6 3 35 2 4 2
3 3 4 2 6 4 6 2 2
43 6 4 3 5 4 5.5 5 4 4
185.5 171.5 191.0 183.5 176.5 191.5 158.0 147 157
A
1t
A 4.31 3.99 4.44 4.27 4.10 4.45 3.67 342 3.65
Im
Source: Enugu Psychiatric Hospital
Table 4 Scores for group A2
1 2 3 4 5 6 7 8 9 10
S/N Peer Stress Enhance Health Unemployment Pride Curiosity Happiness Poverty
Group X, Performance X, X X, X, X X,
X, X5
1 7 6 4 3 6 7 4 3
2 6 5 4 5 5 3 9 4
3 3 5 5 7 5 4 6
46 5 4 7 5 6 5 4 3 5
A 235.5 190.0 232.0 277.0 224.0 235.0 207.0 205.0 189.5
2t
A 5.12 4.13 5.04 6.02 4.87 5.11 4.5 4.46 4.12
2m
Source: Enugu Psychiatric Hospital
2
g=2, p=9, N, =43, N,=46, N=) N,

where

g — the number of groups
p — number of factors under study

N, - sample size for group 4,

N, - sample size for group 4,
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