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Var iance Estimation For Sample Surveys 

The four papers presented in this ses,si(),1 a,', ,-; 
,llv .... :se. They touch on various aspecls of applied 
survey research. The Proclor paper discusses 
variance estimation From a Design off Experiments 
point-of-view. The Schindler and Kulpinski paper 
discusses the estimation of variance components 
within the context of 8alance Repeated 
Replication. The Shimizu paper discusses the 
adequacy of a variance approximation For an 
e s t i m a t o r  o f  a percent ,  in  a complex  sample 
survey .  The Ghangurde paper deals  w i t t l  models 
fo r  e s t i m a t i n g  sampl ing e r r o r .  Three p a p e r s - -  
P r o c t o r ,  S h i m i z u ,  and G h a n g u r d e - - d e a l  w i t h  
e s t i m a t i n g  va r iances .  Two p a p e r s - - P r o c t o r  and 
S c h i n d t e r  and K u t p i n s k i - - d e a l  w i t h  v a r i a n c e  
component e s t i m a t i o n .  

These p a p e r s  a r e  e x c e l l e n t  e x a m p l e s  o f  
a p p l i e d  s u r v e y  r e s e a r c h :  r e s e a r c h  aimed, at  
p roduc ing  e i t h e r  new i n f o r m a t i o n  from a survey or 
unders tand ing  the q u a l i t y  off c u r r e n l  i n f o r m a t i o n .  

P r o c t o r - - P r o j e c t i n g  V a r i a n c e s  in  Order  to  
Compare Methods off E s t i m a t i n g  Weed Abundances. 

In a s h o r t  space ,  a complex  e x p e c i m e n t - - i s  
desc r ibed ,  var iance components es t ima ted ,  the 
H. F a i r f i e l d  Smi th ' s  empi raca[  Law i.s ,J.s,~,d !:.) 
r e l a t e  p l o t  s i ze  to p l o t  va r iance ,  and a cost  
a n a l y s i s  made o f  a l t e r n a t i v e  measurement ~nethods. 
The paper  a d d r e s s e s  a v a r i e t y  o f  s t a t i s t i c a l  
q u e s t i o n s .  An e n t i r e  s e s s i o n  c o u l d  be spen t  
d i s cuss i ng  any one. These ques t ions  i nc l ude :  
(1 )  what  to  do abou t  n e g a t i v e  e s t i m a t e s  o f  
var iance components, (2) i t e r a t i v e  e s t i m a t i o n  o f  
v a r i a n c e  componen ts ,  and (3)  the use o f  c o s t  
Funct ions  in design o f  exper iments .  The paper is  
an e x c e l l e n t  e x a m p l e  o f  t h e  a n a l y s i s  o f  a 
designed exper iment .  

The paper does have some problems.  The sample 
design i s  never f u l l y  desc r ibed .  In the a n a l y s i s  
and in the ANOVA t a b l e s ,  the author  uses "SAS" 
p r o g r a m  s t a t e m e n t s  r a t h e r  t h a n  s t a n d a r d  
mathemat ica l  n o t a t i o n  fo r  models and expected 
mean squares.  Ce r ta i n  models are desc r ibed  in 
terms o f  "SAS" procedure commands. 

Least squares is  used to  es t ima te  va r iance  
components. White l am not Familiar with this 
procedure, it apears to be used when there are 
more estimates of mean squares than variance 
components to be estimated. In many standard 
designs the number of mean squares From the ANOVA 
exactly equals the number of variance components 
estimaLed, lL is not c l e a r  why you would have 
more mean squa res  than  v a r i a n c e  componen ts .  

Sch ind te r  and Kutp insk i - -C.omponents o f  
V a r i a n c e  by R e p l i c a t e d  8RR ( B a l a n c e d  Repeated 
Replicat ion) . . . . . . . .  

This paper p resents  a s imple techn ique  fo r  
e s t i m a t i n g  v a r i a n c e  components  w h i l e  u s i n g  
B a l a n c e  R e p e a t e d  R e p l i c a t i o n  t o  e s t i m a t e  
v a r i a n c e s .  The g e n e r a l  p r i n c i p a l  i s  e a s i l y  
a p p l i c a b l e  t o  o t h e r  s u r v e y s  or  v a r i a n c e  
e s t i m a t i o n  p r o c e d u r e s .  The paper  p r e s e n t s  a 

brief, easily understood, review of Balance 
Repealed Replication as a variance estimation 
procedure. Variance component estimation has its 
basis in the fact that changing the number off 
sa,nple units in the last stage or in any stage of 
a sample design will change the variance. 

The atj~llo,':-~ ,!la~<' '~'l ~ ~t:;.~L.emenl that: 
" I f  we now randomly Lake a f r a c l i o n ,  such as 
o n e - h a l f  or th ree  quarLer and r e c a l c u l a l e  
the variance ~Jsing 8RR For this subseL of 
data,  a l a rge  es t imate  ~)f I:11,~ var iance w i t [  
be o b t a i n e d . "  

The expected value w i l l  be l a r g e r ;  but a s i n g l e  
e s t i m a t e d  v a r i a n c e  may be e i t h e r  l a r g e r  or  
s m a l l e r .  I f  i t  is  s m a t t e r ,  t h e n  n e g a t i v e  
es t imates  o f  var iance components w i l t  r e s u l t .  I t  
wou ld  be i n t e r e s t i n g  to  know how the  a u t h o r s  
wou ld  e s t i m a t e  c o n f i d e n c e  i n t e r v a l s  on the  
var iance components. In many var iance components 
e s t i m a t i o n  p r o c e d u r e s ,  the  mean squa res  are 
indepefldenk ,Jnder assumptions of normality. In 
t h i s  des i.gr~ l-lie mean squares or var iance are not 
i.~d%,~:;:ldf;:lt. I t  would be use fu l  Lo know how t h i s  
la..'",: ~,F : - ; l . a t i s t i c a t  i ndependence  a f f e c t s  the  
es I: i.ma t ion. 

G h a n g u r d e - - M o d e l s  f o r  D e t e r m i n a t i o n  o f  
Sam..Pl ing E r r o r s .  

Th i s  paper  p r e s e n t s  examples  o f  the  use 
off l i n e a r  a!ld ~-,.~l!inear models to descr ibe  the 
relationsllip t)eLween an estimate and it's 
r e l i a b i l i l : y .  The paper is a good example o f  the 
l o g i c  off deve lo ;~ i ,  ng a mode l  t o  r e l a t e  t h e  
c o e f f i c i e n t  o f  var iance and the es t ima te .  Design 
e f f e c t s  a r e  uLi.;.i.._,~d to i d e n t i f y  c h a r a c t e r i s t i c s  
wi.th sii0i ' ,a," reliability. 

Two e r r o r  models are c,~tlsi.d,,-~,-~.d: 

b 
CV = a x ~ (1 )  

b ! 
CV = a' x + ~' (2 )  

The e r r o r  f o r  one ,nodel is assumed to  be log  
no rma l l y  d [ s t r  [but:ed; the e.rcor For the o the r  
model i s  assumed to  lye a p p r o x i m a t e d  no rma l  
d i s t r i b u t e d .  If. ts not:. r e a l i s t i c  to  make both 
assumplions at or~e L i,ae. 

Sll lmizu--Accuracy of Difference Melhod 
for Approximation S a.m.pling Errors for Percenl 
E-stimates from a C.o.mplex Sample. 

This paper de~m)nslrates thal For some surveys 
variance approximation is salisfactory. The 
paper examines the adequacy of the difference of 
the relative variance of the numeralor and 
denominator as approximalion for relalive 
variance of a i)eccent--the numeralor divided by 
the denominator. The paper examines the absolute 
and re[alive error of the estimate for a variety 
off estimates from the National Reporting Syslem 
for Family Planning Services. 

[t[S nol obvious fronl the paper how the 
approximation is determined. I would suggest 
that in the final paper that the derivation be 
provided in an appendix or referenced. 
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