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ABSTRACT

In this papeq several authors have proposed ratio type estimators which utilized data from several auxiliary variates that

involvcs the use ofunknown weights which have to be estimated but Lynch proposed a multivariate regression estimator

when therc are two auxiliary variates (x-varaiates) which was found to be better and preferred, even to the conventional

mean estimate. I
In this papcr, we proposed multivariate regession estimators \ryith k-parameters of order ; as used by Lynch. Two data

,"t ,"il.d Populations l and 2 were used tojusti! this rescarch work. While Population I is based on the total monlhly

income and toial monthly expenditure on food, rent, clothing, transportation and miscellaneous of86 occupants ofKubwa

Federal Housing Authority, Phase lV Estate, Abuj4 Nigeria, Population 2 is based on the total monthly income and total

monthly cxpcnditure on food, rent, clothing, transportation and miscellaneous of95 occupants ofGwarinpa Il Estate,

ebuja Nigeria and it was observed that as ,t-parameters increases, our * multivariate regression estimate be comes smaller

and better which makes the highest &-parameter multivariale regression estimator to be preferred.

In t roduc t ion

Several authors like Olkin (1958), Cochran (1977) and host of others have proposed ratio type

estimators whioh utilized data from several auxiliary variates that involves the use of utiknown

which have to be estimated and assume knowledge of the population means of the auxiliary

characterist ics used Lynch (1978).

Also, a ratio-fype 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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w ith til( characteristics of interest had being proposed earlier. Lynch ( I 97g). Not quite long time
agc. sevcral authors, like Nlarsy ( l ggg), Jianqing et. al. ( I gg2), volaufora et. al. (20b7), Kan-g_Mo
(:005) and host of others had contributeci in no small measures to further researches in multivariate
regression estimators.

In furtherance of researches in multivariate regression estimators, in this paper, we shall present
several multivariate regression estimators *ith /r-parameters of order 1 that does not involves
unknown weights. Their efficiency rvill be compared based on trreir appioximate variances so that
judgments can be made concerning the best choice of multivariate regression estimatoors in finite
population sample surveys.

On Lynch Conventional Multivariate Regresilon Estimator

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

Vunz =, + q(X | - rr) + b.r(Xr, rr)

,(Yro) = tPW - fi sr,, - rl d, - b,b2s,,,,)

( l )

(2)

and

where b1 and b2are found by the usual least square methods.
Also,

( l -  / ' )  ,v\y) =_;_s,

called the conventional mean estimator.

on our Porposed Generalized Lynch Multivariate Regression Estimator

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

i i )  Yunz= ,  + \ (X t - r , )+b . (X r - t r )+b r (X r - x i 1

{ i i )

and

Ynrnq =, + bJXl - x,) + br(X, -xr) +br(X, _ tr) +bo(Xo -to)

(iii) Funs = y + h,(X, - i,) +t4(X, -Ir) +br(X, * rr) +bo(Xo -x) + br(X, - xr)
(icnerally,

i i r , )  Yr, t t t r ,  = t  + bt(Xt *r ,)  + br(X, -x.r)  +br(Xr*fr)+.. .+bo (Xo -r)

',vhcrc b,., are fbund by lite usual least square methods.

|  1 l

weights. *e

t l l

( l )

( 6 )
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(8)

(e)

( i )

(i i)

and

Approxiurate Variances Of YMR,

In line with Lynch approximate variance, we then have:

r -  '  ( l - -  / ) r  ',(T r^r) = 
Ylti, 

- bl sl, - b] sj, - bl tl, - b,brs,,,. - b, brs,,,, - brbrs,,,, )
( r  _  f \ .

,(Y r*o) = 
";t I ti 

- s? t1, - t] t?,, - t1 t1. * t? t1, - b 1b2 s,,,, - 61 b3r,,,,

-brbos 
rrr,  

-  b2b3s rrr,  
-  brbos rrr,  

-  brbo sr,rn ]

.  ( l - f ) r ,  . a )  , ) )  , ),(l*r)=+1", - bls,i, -bi'|,-bi'1,-bi' l, - b?t',, -btbzs,,,,

-D1brsr,r, - b1b4s rrr, - b,brsr,r, - b2b3s rrr, - brbos tr, n

(iii) -brbrs ,r^, - b3b4s rrr. - b3brs ,rr, - bo brsro r, ] 
( I 0)

Generally,

( iv) ,(Yr*o)=!:/. ! t , .O -t lsi,-. . .-bf,slr -brbrs,,, ,-. . .-bo-rbos,,-,, . ]  ( l  l )

Data Used

Population I

The data used for population I is based on the total monthly income (y) and total monthly

expenditure distributions on food (r1), rent (x), clothing (x3), kansportation (xa) and miscellaneous

(x) 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 ,1 -670088 .4532 ,  \ : 13642 .86 ,  t 2 - -11571 .43 '  f i =5107 '14 ,  xo=8214 '29 ,

fs  = 17405.09 ,  , l= l+At0t2834,  s ! ,=84238095.20,  t1 ,=50846560.85,  t . i  =  9654761.905,

s1,  =34544913.54 ,  s , l  =  228159079.2 ,  s ' , ' ,  :  56346938.78,  s ' ' ' .  :  11645408'16 '

. r , , "0 :  44826530.61 ,  . ! , r ,5  :  854' ,71901.12,  s , r , r :  1365306 1.22,  s , r ,o :  35341836. '13,

, " r r r :  6 3 4 5 2 9 9 1  . 6 3 ,  s , r , o  : 1 1 7 6 2 ' 7 5 5 .  l ,  s ' 3 ' : : 2 6 6 6 6 8 5 0 ' 6 6 ,  s ' * ' r : 5 1 9 0 1 9 5 9 ' 1 8 '

h t  -  0 .673 ,  bz :  1 .041  ,  4 :  0 .578 ,  b4 :  |  ' 673  and  D5  =  1 .158

Populat ion 2

l'he ciata used for population 2 is basecl on total monthly income and total monthly expenditure

riistribution on foocl (x,), rent (r2), clothing (x1), transportation (.rra) and miscellaneous (xt) of 95

{ }ccupants of Gwarinpa it t istate, Abuja, Nigeria. Then samples of size 24 are drawn using simpte

r:l i t lom sampling ntethod.



SummarY Of Estimates

N = 9 5 , n = 2 4 , ! = 4 4 7 5 8 . 9 1 5 4 2 , x t = 1 4 8 0 3 ' 7 5 , 4 = 1 3 4 1 6 ' 6 7 ' i 3 = 4 4 1 6 ' 6 " 1 ' r a = 8 7 5 0 ' 0 ''  
) r  = r i . rr . t r , '  4,  = 4913s13s2'6, d = tooot:033i '  s! ,= 84862318'80'  t  '  = 1 1057971'01'

si ,=52956521:7'4, s1,=143753623'2, s ' ' ' ,  68045520'83'  r ' , ' ,  :  25995104 
17'

, " ,0  =  6 rse88s4. r7 ,  s , , , ,  : :? :? : : : : .b ,  s rz r r :  ? ] ] ] :9 t5 . '56 '  
' s ' , ' o :58062500 '

s,- , .  = 65gg1944.4O, , ,*  :  21843750, s ' : 's 
j  277y: lg4'44, s '0" -  58666666'61'

a,'=' o.a r 5, bz = -o'626' U : -3.23 l, b q : 233 and b s : 0'460'

Results

From the estimates obtained on the two data sets (populations I and 2) above' we have this summary:
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Estimator Population I

v(t) 3-473 x 107

,(f u*z)

u(7uu)

u(Yrno)

, ( \unr)  0.6690 "  lo7 o '3884 x lo '

Here,

For population l , we observed that (i). v(7yo2 ) < v(') , meaning that Lynch nrultivariate regresslon

estimator (Yr*r) is better than the mean estimatot (O)) because it has the least approximated

variance as claimed by the author in the literature and

(ii) v(l 'no,.r) .u(T**).u(f*r) t '(V*n ) <v(r) '  meaning that the fifth multivariate regression

.rit,n"r* if.*), tru, tte t.ust approximated variance being the highest paramter considered in

this research work.

Also, for population 2, we observed that (i). v(P"or)<v(t), meaning that Lynch multivariate

regression 
"rritnu,o. 

((Tr*r)) is better than the mean estimator ((t)) because it has thc least

approximated variance as claimed by the author in the literarure and

(ii) v(71a15) <u(Tuur). '(Trnt) tu(Vunz)< uO) ' meaning that the flfth rnultivariate regression

estimator {Yror) has the least approximated variance being the highest parameter considercrl in

this research work.

3.1360 "  107

3.0692 x 107

2.4107 x 107

Population 2

1 .530  x  107

1 .365  x  107

1 .0863  x  107

0 .631  I  x  107
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Conclus ion

Considering multivariate reqression estimators ofk-parameters with only terms of order ], *..un
conclude that:

(i) Lynch multivariate regression estimator is better than ordinary mean estimator. Than is Lyncn
multivariate regression estimator ((Y*r)) is better than the mean estimator ((t)) because it has
the least approximated variance as claimed by the author in the literature.
(i i) As the multivariare regression estimators of ,t-parameter increases, the corresponding
approximated variances decreases indicating that the highest multivariate regression estimator of
&-parameter. (r,r..r).ri ' i l l  be prefened since it has the least approximated variance.

Therefore. the generalized multivariate regression estimators of ,t-parameters, (r,n ru), with only
I

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

regression estimators of ft-parameters, (Yr^),with terms of the order > ] which is not part of this
research work.
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