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ABSTRACT

In this paper, several authors have proposed ratio type estimators which utilized data from several auxiliary variates that
involves the use of unknown weights which have to be estimated but Lynch proposed a multivariate regression estimator
when there are two auxiliary variates (x-varaiates) which was found to be better and preferred, even to the conventional
mean estimate.

_ . . . 1
In this paper, we proposed multivariate regression estimators with k-parameters of order - as used by Lynch. Two data

sets called Populations 1 and 2 were used to justify this research work. While Population 1 is based on the total monthly
income and total monthly expenditure on food, rent, clothing, transportation and miscellancous of 86 occupants of Kubwa
Federal Housing Authority, Phase IV Estate, Abuja, Nigeria, Population 2 is based on the total monthly income and total
monthly expenditure on food, rent, clothing, transportation and miscetianeous of 95 occupants of Gwarinpa II Estate,
Abuja, Nigeria and it was observed that as k-parameters increases, our multivariate regression estimate becomes smalier
and better which makes the highest k-parameter multivariate regression estimator to be preferred.

Introduction

Several authors like Olkin (1958), Cochran (1977) and host of others have proposed ratio type
estimators which utilized data from several auxiliary variates that involves the use of unknown
which have to be estimated and assume knowledge of the population means of the auxiliary
characteristics used Lynch (1978).

Also, a ratio-type multi-variate estimator which does not involve unknown weights and which, at
most, assumes knowledge of the population means of the auxiliary characteristics least correlated
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with the characteristics of interest had being proposed earlier. Lynch (1978). Not quite long time
ago, several authors, like Marsy (1999), Jianqing et. al. (1992), Volaufora et. al. (2007), Kang-Mo
(2005) and host of others had contributed in no smali measures to further researches in multivariate
regression estimators.

In furtherance of researches in multivariate regression estimators, in this paper, we shall present

A . . . 1 .
several multivariate regression estimators with k-parameters of order Y that does not invoives

unknown weights. Their efficiency will be compared based on their approximate variances so that
Judgments can be made concerning the best choice of multivariate regression estimatoors in finite
population sample surveys.

On Lynch Conventional Multivariate Regression Estimator

Since the most frequent applications for these methods are likely to be when there are two auxiiiary
variates (x-variates), Lynch (1978) proposed a multivariate regression estimator of the form,

Yoro =7 +b(X; = %) +b,(X, - 5,) M

and
- (1-

V(Yo ) = nf) [Si = blzsf, - bzzsfz —bbysy,, ) (2)
where b, and b, are found by the usual least square methods.
Also,

1-f 3
vy =L )

. n
called the conventional mean estimator.
On Our Porposed Generalized Lynch Multivariate Regression Estimator

Based on Lynch multivariate regression estimator that does not involves unknown weights. we
then generalized our own multivariate regression estimators, thus:

() YMm:)_’+b1()—(1‘fl)+bz()?2—fz)+b3(f\73__3) 4
iy Yy :)—7+b,(/7,—f])+b2(/\72—5:‘2)+b3(f3—f3)+b4()-(4—f4) (3)
and

(i) Taws =V +h(X, ‘551)+b2()?2“f2)+b3()—(3‘f3)+b4(;\74 —X,) +bs( X5~ %) (6

Gienerally,

V) Yy = V45 (X - 30) 4 6)(X; = %) +b5(Xy = F3) +..+ b (X, ~ %) ¢

where by, are found by the usual least square methods.
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Approximate Variances Of ¥,

In line with Lynch approximate variance, we then have:

: = (-5
i v(Yuw)= —5——[5}2, ~bis —bysy —bisy ~bibySy ., ~bibysy, —bybis, ) ®)
7 (-
W(Foma) = ———n—[.s§ ~b2s? —b2s2 —bIs? —bls? ~bibyS, s, ~bibsSi,
(11) _blb4s¢\',x4 -b2b3sx213 _b2b4sx2x,, ~_b3b4‘s‘x34\‘4 ] (9)
and '
7 (-5
V(YMRS) =T [Sf, - blzsf, - bzzs)zcz - b32sf3 - b}si - 52535 ~biby 8, s,
~b1b3S s, — bibaSyy, — bybss, x, — bybysy,x, ~ byb4Sy, sz,
(iif) ~bybss, . —bibys, ., —bsbss,  — babsss, v, | (10)
Generally,
, - (-9
(IV) V(YMRk):_T[S;Z’ "b]2s)2(l —...—b;%sfk "b]bzsxlxz ‘...“‘bk_lbksxk‘lxk] (l])
Data Used

Population 1

The data used for population 1 is based on the total monthly income (y) and total monthly
expenditure distributions on food (x,), rent (x,), clothing (x3), transportation (x4) and miscellaneous
(xs) of 86 occupants of Kubwa Federal Housing Authority, Phase IV Eatate, Abuja, Nigeria. Then
samles of size 28 are drawn using simple random sampling method.

Summary Of Estimates

N = 86, n =28, 7 = 6700884532, ¥, = 1364286, X, =1157143, %, =5107.14, x, =8214.29,
%, = 1740500, s2 =1441982834, s} =8423809524 , 57, = 50846560385, 57, =9654761905
52, =3454497354 | 52 =2281590792, s, ., = 56346938.78, 5., = 17645408.16,
Sex, = 44826530.61, 5, . = 8547790112, 5, = 13653061.22, 5, = 35341836.73,
Sepeg = 6345299163, 5., = 117627551, 5., = 26666850.66, sy = 51901959.18,

b, = 0.673, b, = 1.047, by = 0.578, b, = 1.673 and bs=1.158

Population 2

The data used for population 2 is based on total monthly income and total monthly expenditure
distribution on food (x,), rent (x,), clothing (x3), transportation (x4) and miscellaneous (xs) of 95
oecupants of Gwarinpa 11 Estate, Abuja, Nigeria. Then samples of size 24 are drawn using simple
random sampling methed.
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Summary Of Estimates

N =05, n=24, 7=4475891542, % = 1480375, X, = 1341667, ¥;=441667, %, =87500,
% =1233333, 52 =4913513926, s =1006130332, s =8486231884 , 57 =1105797101,

2 X

53 =5295652174, 52, = 1437536232, s.x, = 68045520.83, 5., = 25995104.17,
Sepeg = 6159885417, x5y = 59923750.0, Sy, = 27118055.56, 5.5, = 58062500,
Sepeg = 65881944.44, 5., = 21843750, 5,5, = 2778819444, 5,5 = 58666666.67,

b, = 0.815, by = -0.626, by =-3.231, by =2.33 and bs = 0.460.

Results

From the estimates obtained on the two data sets (populations 1 and 2) above, we have this summary:

Estimator Population 1 Population 2
v(7) 3473 %10 1.530 x 107
v(Yir2) 3.1360 x 107 1.365 x 107
v(¥ums) 3.0692 x 107 1.0863 x 107
(Ypsra) 2.4707 x 107 0.6311 x 107
v(¥pps) 0.6690 x 107 0.3884 x 107
Here,

For population 1, we observed that (i). v(Vyz;) < v(¥) , meaning that Lynch multivariate regression
estimator (Yyz2) is better than the mean estimator (@)) because it has the least approximated
variance as claimed by the author in the literature and

(i) Y(Vpms) < V(Yama) < W(Tyms) <V(Yugz) < V(P), meaning that the fifth multivariate regression
estimator, (¥js), has the least approximated variance being the highest paramter considered in
this research work.

Also, for population 2, we observed that (i). v(¥ypo) < v(¥) , meaning that Lynch multivariate
regression estimator ((Yyg,)) is better than the mean estimator ((¥)) because it has the least
approximated variance as claimed by the author in the literature and

(i) V(Toms) <V(Taga) < V(¥ags) < W(Tyy) < v(7) , meaning that the fifth multivariate regression
estimator (Vys) has the least approximated variance being the highest parameter considered in
this research work.
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Conclusion

Considering multivariate regression estimators of k-parameters with only terms of order > Wecan
conclude that:
(1) Lynch multivariate regression estimator is better than ordinary mean estimator. Than is Lynch

multivariate regression estimator ((¥,,)) is better than the mean estimator ((¥)) because it has
the least approximated variance as claimed by the author in the literature.

(ii) As the multivariare regression estimators of k-parameter increases, the corresponding
approximated variances decreases indicating that the highest multivariate regression estimator of

k-parameter, (Y5, ). will be preferred since it has the least approximated variance.

Therefore. the generalized multivariate regression estimators of k-parameters, (¥, ), with only

1 .. ..
terms of the order 5 are realistic. Further research could be embarked on when we have multivariate

. . - . | S .
regression estimators of k-parameters, (¥,,z, ), with terms of the order > w which is not part of this

research work.
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