
1

An improvement of  robust  est imator us ing  known values of  Probabil i ty  weighted mo ment
for f inite  populat ion variance

*M A Bhat ,  S  Maqbool ,  S  A Mir,  Immad.A .Shah
Div ision o f  Agricul tura l  S tat is t ics  SKUAST -Kashmir (190025)

Abstract: In this  study new improved robust  es t imator  has been proposed for  precise
es t imat ion o f fin i te  populat ion var iance in s imple rand om sampling by incorporat ing as
auxil iary information o f probab il i ty weighted moment . Proper t ies associa ted wi th proposed
es t imators are  assessed by mean square error  and bias through numerica l  demonstra t ion .  We
have a lso  provided  theoret ical  e ff ic iency compa r ison o f  the s tudy.
Keywords :  Rat io  es t imator ,  Probabi l i ty Weighted  moment;  SRSWOR, MSE,  Bias and
Eff ic iency.
1. Introduction
Here  we  consider  a fin i te  populat ion of N dis t inc t  and ident i fiable  uni t s .

Let  Y be a  rea l  var iable  wi th va lue Y i measured on given a  vector

.  Somet imes in  sample surveys  informat ion on auxi l iary var iab le  X
correlated wi th study var iable  Y,  i s  ava i lab le  can be ut i l ized to  obtain the e ff ic ient  es t imator
for  the  est imation of Populat ion var iance.  With  this this  modif ica t ion our  aim is  to  es t imate

the popula t ion var iance on the bases o f random sample selected fro m

populat ion U” to  obtain  the improved and prec ise  est imates. Various authors have proposed
di fferent  ra t io  es t imators for  fin i te  popula t ion var iance by ut i l iz ing the anci l la ry information
of d i f ferent  parameters  of popula t ion such as I saki [2] ,  Kad ilar  and  Cingi [3] ,  Subramani  and
Kumarapandiyan [5]  and  Bhat e t  a l . [1] .
2. Material  and Methods:

2.1 Notations: Popula t ion s ize. sample s ize.
,
Y= s tudy var iab le .  X=

Auxi l iary var iab le . = Populat ion means. Sample means . Popula t io n

var iances. = sample var iances. Coeff ic ient  o f var ia t ion. Corre la t io n

coeffic ient . Skewness of the auxil iary var iab le . Kur tos is  o f the auxi l iary

var iab le . Kur tosis  o f the s tudy var iab le .    B( .  )=Bia s o f the es t imator .

MSE( .)= Mean square e r ror . Ratio  type var iance es t imato . = probabi l i ty Weighted
Moments
3. Suggested Est imator:
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We have der ived here the bias and mean square error  of the proposed es t imator  to  fi rs t  order
of approximat ion as given belo w:

Let and .  Further  we can wr i te and )1( 1
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and  from the def ini t ion of and we obtain:
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The proposed es t imator  is  g iven belo w:
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Expanding and neglec t ing the terms more than 3 r d order ,  we get
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By taking expecta t ion on bo th sides o f  (1 ) ,  we get
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Squar ing both s ides o f (2) ,  neglect ing the terms  more than 2 n d order  and taking expectat ion,
we  ge t
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4. Eff ic iency condit ions In th is  sect ion,  we  have der ived the e ff ic iency condi t ions o f
proposed es t imators wi th  other  exis t ing es t imators under  which proposed es t imator are
per forming bet ter  than the exis t ing es t imators
The bias and Mean square error  o f  exis t ing ra t io  type es t ima tors up to  the f i r st  o rder  o f
approximation i s  given by
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Where KR = Constant , 3,2,1K
Bias,  MSE and constant  of proposed  est imators i s  give n by

(3)

(4)

pR = Constant , 1p
From Equat ion (4)  and (6 ) ,  we have
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By solving equat ion (13 ) ,  we get

5. Numerical  I l lustrat ion:
We use the da ta  o f Mur thy [4] page 228 in which  f ixed cap ital  i s  denoted by X (auxil iary
var iab le)  and output of 80 factor ies are  deno ted  by Y(study var iable) .we apply the p roposed
and  exis t ing es t imators to  this  da ta  se t  and  the  data  s ta t i st ics i s  g iven be low:
N=80 ,Sx=8.4542 , ,  n=20,  Cx=0.7507 , 11.2624, 2 .8664, 51.8264,

2 .8664, 0 .9413, 1 .05, 2 .2209,  S y=18 .3569,  Md=7.5750,       Q1=9.318,
Cy =0.3542, G = 9 .0408    D= 8.0138      S p w = 7.9136
Table  1: Bias and Mean Square Error of  the exist ing and the proposed est imators

Est imators Bias Mean Square Error
Isaki 10.8762 3925.1622
Kadi lar&Cingi 10.4399 3850.1552
Subramani&Kumarapand iyan 6.1235 3180.7740
Proposed 5.2264 2474.4535

Table  2: Percent  rela t ive eff ic iency of  proposed est imators with exist ing est imators
Est imators Isaki Kadi lar  and Cingi Subramani and Kumarapand iyan
Proposed 158.6274 155.5961 128.5445

Conclusion:
From the above s tudy we revea led tha t  our  suggested es t imator  per form bet ter  than the
exist ing es t imators as the  mean square e rror  as  well  as b ias s  too  much lo wer  than exis t ing
es t imators.
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