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SUMMARY 

T h i s  p a p e r  d e r i v e s  c o m p o n e n t s  of v a r i a n c e  
f r o m  s e v e r a l  v a r i a n c e  e s t i m a t e s  made by  
b a l a n c e d  r e p e a t e d  r e p l i c a t i o n .  T w o - s t a g e  
s a m p l e  d e s i g n s  w i t h  one  w i t t l i n -  and  one 
b e t N e e n - p . s . u ,  c o m p o n e n t  o f  v a r i a n c e ,  and  
t w o - w a y  s a m p l e  d e s i g n s  w i t h  one  w i t h i n -  
and t w o  b e t w e e n - s a m p l i n g  u n i t  c o m p o n e n t s  
o f  v a r i a n c e  a r e  d i s c u s s e d .  V a r i a n c e s  a r e  
r e c a l c u l a t e d  u s i n g  o n l y  a p o r t i o n ( s )  o f  
t h e  s e c o n d  s t a g e  ( o r  w i t h i n  c e i l )  s a m p l e  
from a l l  p r ima ry  sampl ing u n i t s .  The 
i n c r e a s e ( s )  in the va r iance  e s t i m a t e ( s )  
now made by balanced repeated r e p l i c a t i o n  
is (a re )  used to i s o l a t e  the components 
of  t h e  c l a s s i c a l  v a r i a n c e  m o d e l  as t h e  
s o l u t i o n  o f  t w o  ( t h r e e )  s i m u l t a n e o u s  
e q u a t i o n s  i n  t w o  ( t h r e e )  u n k n o w n s .  

INTRODUCTION 

I n  t h e  p a s t  d e c a d e  many s t a t i s t i c a l  
s u r v e y s  h a v e  t u r n e d  t o  b a l a n c e d  r e p e a t e d  
r e p l i c a t i o n  (BRR)  t o  e s t i m a t e  v a r i a n c e s  
as o u t l i n e d  by  M c C a r t h y ( 1 9 6 6 )  and  o t h e r s .  
The d i f f i c u l t y  o f  d e v e l o p i n g  a n d / o r  u s i n g  
e x a c t  f o r m u l a e ,  and  g e n e r a l  s a t i s f a c t i o n  
u i t h  t h e  r e s u l t s  o f  BRR when a p p l i e d  t o  
c o m p l e x  e s t i m a t o r s  h a v e  r e s u l t e d  i n  t h i s  
c h a n g e .  A l t h o u g h  C a s a d y ( 1 9 7 5 ) ,  Bean  and 
S c h n a c k ( 1 9 7 7 ) ,  and  p e r h a p s  o t h e r s  h a v e  
d o n e  some w o r k  i s o l a t i n g  c o m p o n e n t s  o f  
v a r i a n c e  ~4hen u s i n g  BRR, v e r y  l i t t l e  has  
b e e n  p u b l i s h e d  on t h i s  t o p i c .  

The n e x t  s e c t i o n  o f  t h i s  p a p e r  g i v e s  a 
q u i c k  r e v i e w  o f  BRR. The m a i n  s e c t i o n  
r e p l i c a t e s  t h e  v a r i a n c e  c a l c u l a t i o n  t o  
o b t a i n  e s t i m a t e s  f o r  t h e  w i t h i n -  and  
b e t w e e n - p . s . u ,  c o m p o n e n t s  o f  v a r i a n c e  f o r  
a t w o - s t a g e  s a m p l e  d e s i g n .  The r e m a i n d e r  
o f  t h e  p a p e r  d i s c u s s e s  t w o - w a y  s a m p l i n g ,  
c o m p a r e s  r e p l i c a t e d  BRR ~ i t h  t h e  m e t h o d  
s u g g e s t e d  by  C a s a d y ,  and  p r o v i d e s  a 
s i m p l e  e x a m p l e .  

T h i s  t e c h n i q u e  Nas d e v e l o p e d  f o r  t h e  
B u r e a u  of  L a b o r  S t a t i s t i c s '  P r o d u c e r  
P r i c e  Index R e v i s i o n .  C o m p o n e n t s  of 
v a r i a n c e  -From t h i s  e x p a n d e d  p r o g r a m  w i l l  
n o t  be a v a i l a b l e  f o r  s e v e r a l  y e a r s .  

Our  t h a n k s  a r e  e x t e n d e d  t o  D r s .  J o h n  
C. Koop and  B a b u b h a i  Shah o f  t h e  R e s e a r c h  
T r i a n g l e  I n s t i t u t e ,  D r .  R o b e r t  C a s a d y  o f  
t h e  N a t i o n s 1  C e n t e r  f o r  H e a l t h  S t a t i s t i c s  
and Nes S c h a i b l e  and  R o n n y  S c h a u l  o f  BLS.  

BALANCED REPEATED R E P L I C A T I O N S  

Assume  a f r a m e  w i t h  N p r i m a r y  s a m p l i n g  
u n i t s  d i v i d e d  i n t o  K s t r a t a  e a c h  w i t h  
N ( k )  u n i t s .  Ne s e l e c t  t~4o i n d e p e n d e n t  
s a m p l e s  o f  s i z e  n ( k )  i n  e a c h  s t r a t u m  w i t h  
t h e  s e l e c t e d  p . s . u ,  i n d e x e d  by  ( k , i )  o r  
(k,i') for k=1,...,K; i=1,...,n(k); 
i ' = 1  . . . . .  n ( k ) .  S a m p l i n g  w e i g h t s  N ( k , i )  
and  N ( k ,  i ' )  a r e  d e v e l o p e d  as a p p r o p r i a t e  
f o r  t h e  a p p l i c a t i o n .  We n o t e  t h a t  t h e  

same p.s.u, can be selected in both of 

the independent samples. 
Assume that a second stage sample of 

size n(k, i) or n(k, i') is chosen in each 

p.s.u, with n( , ) at least 2 for alI k, 

i and i'. For each selected second stage 

unit an observation x(k,i,j) or x(k,i',j) 

i s  made w i t h  k ,  i and  i '  as a b o v e  and  
j=1 ..... n(k, i ) or j=1 ..... n(k, i '). We can 

s a f e l y  a s s u m e  t h a t  t h e  s e c o n d  s t a g e  
s a m p l i n g  p r o c e d u r e  i s  s e l f - w e i g h t i n g  and  
t h a t  t w o  i n d e p e n d e n t  s e c o n d  s t a g e  s a m p l e s  
can  be s e l e c t e d  f r o m  p . s . u . ' s  s e l e c t e d  i n  
b o t h  f i r s t  s t a g e  s a m p l e s .  

n ( k , i )  
We c a n  use  "~- x ( k ,  i , j ) / n ( k ,  i ) 

j = l  
as an u n b i a s e d  e s t i m a t o r  f o r  X ( k ,  i )  and  
n(k, i ' ) 

.:- x ( k ,  i ' , j ) / n ( k ,  i ' )  as an u n b i a s e d  
j : l  

e s t i m a t o r  f o r  X ( k ,  i ' ) .  
A s s u m i n g  t h a t  t h e  s a m p l i n g  w e i g h t s  a r e  

n o r m a l i z e d ,  t h e  p o p u l a t i o n  mean X can  be 
e s t i m a t e d  b y :  
A_ K n(k) ~_ 
x = 7 " ~  W ( k , i ) X ( k , i ) + W ( k , i ' ) X ( k , i ' )  

k = l  i , i ' = I  
F o l l o w i n g  M c C a r t h y  we can  c o n s t r u c t  an 

a p p r o p r i a t e  m a t r i x  w i t h  p e r p e n d i c u l a r  
c o l u m n s  and t h e n  d e f i n e  M r e p l i c a t e s  and 
complements. If k is less than 112, we 

can control M such that K < M < K + 5. A 

m a t r i x  f o r  4 ,  5 ,  6 o r  7 s t r a t a  i s :  
R e p l i c a t e  N u m b e r  
I 2 3 4 5 6 7 8 

S I A B B A A B B A 
t 2 A A B B A A B B 
r 3 A B A B A B A B 
a 4 A A A A B B B B 
t 5 A B B A B A A B 
u 6 A A B B B B A A 
m 7 A B A B B A B A 

w h e r e  an " A "  means  t h a t  u n p r i m e d  p . s . u . ' s  
a r e  u s e d  { r o m  a p a r t i c u l a r  s t r a t u m  in  a 
p a r t i c u l a r  r e p l i c a t e ,  and  a " B "  means  
t h a t  p r i m e d  p . s . u . ' s  a r e  u s e d .  F o r  
e x a m p l e ,  u s i n g  t h e  a b o v e  m a t r i x ,  t h e  4 t h  
r e p l i c a t e  w o u l d  c o n t a i n  d a t a  f r o m  t h e  
u n p r i m e d  p . s . u . ' s  f r o m  s t r a t a  I ,  4 and 5 
and data from the primed p.s.u.'s from 

s t r a t a  2,  3 ,  6 and 7 .  
Ne now d e f i n e  

K n ( k )  
X ( m ) :  ~ -  " ~  [2  M ( k , m )  N ( k , i )  X ( ~ , i )  ] + 

....... [ 2 { 1 - M ( k , m ) } N ( k , i ' ) X ( k , i ' )  ] 
k = l  i=1  

i ' = i  
and  

K n ( k )  
V ( m , ) = "  % - >, 

k = l  i : l  
i ' = 1  

t o  be t h e  e s t i m a t e d  v a l u e s  
r e p l i c a t e  and  f o r  t h e  
r e s p e c t i v e l y .  

[ 2 { 1 - M ( k , m ) } N ( k ,  i ) X ( k ,  i ) ]+ 
[ 2  M ( k , m )  W ( k , i ' ) ~ ( k , i ' )  ] 

f o r  t h e  mth  
mth  c o m p l e m e n t  

2(X) 



F o l l o w i n g  M c C a r t h y  and  o t h e r s  we u s e :  

V (X )  = 2__ [ X(m) - X ( m ' )  ] / 4  M 
m=l 

or  

2 ~ M ,,,_ ~ 2 1  

/ V (X)  = d. [ X(m) - X ] M 
m=1 

as an e s t i m a t e  f o r  t h e  v a r i a n c e  o f  X.  
F o r  1 i n e a r  e s t i m a t o r s ,  t h e  e s t i m a t e  o f  

t h e  v a r i a n c e  i s  a l g e b r a i c a l l y  e q u i v a l e n t  
t o  t h e  c l a s s i c a l  e s t i m a t e s .  I t  i s  k n o w n  
t o  be b i a s e d  f o r  r a t i o  e s t i m a t o r s  and f o r  
most  o t h e r  c o m p l e x  n o n - l i n e a r  e s t i m a t o r s .  
H o w e v e r ,  f o r  many  c o m p l e x  e s t i m a t o r s  t h i s  
b i a s  seems  s u f f i c i e n t l y  s m a l l  t o  make BRR 
an a t t r a c t i v e  a l t e r n a t i v e  t o  t h e  m y r i a d  
c o m p l e x i t i e s  o f  d e v e l o p i n g  and  u s i n g  
e x a c t  f o r m u l a e .  

REPLICATED BRR FOR TWO-STAGE DESIGNS 

T r a d i t i o n a l  s t a t i s t i c a l  t h e o r y  f o r  a 
s t r a t i f i e d  m u l t i - s t a g e  s a m p l e  t e l l s  us 
t h a t :  

2 _ 2 /  2 /  
V (X )  = S + S Q 

B N 

2 2 
where  S and S a re  t h e  c o m p o n e n t s  o f  

B W 
v a r i a n c e  b e t w e e n -  and  w i t h i n - p r i m a r y  
s a m p l i n g  u n i t s ,  P i s  t h e  f i r s t  s t a g e  
s a m p l e  s i z e ,  and  Q i s  t h e  a v e r a g e  s e c o n d  
s t a g e  samp le  s i z e .  

I f  t h e  v a r i a n c e  was e s t i m a t e d  by  BRR 
as i n d i c a t e d  a b o v e ,  t h e n  

K 
P = ~ 2 n ( k )  

k = l  
and  

K n ( k )  
P Q = ~ L L [ n ( k , i , j )  + n ( k , i ' , j )  ] 

k = l  i=1  
i ' = 1  

I f  we nON r a n d o m l y  t a k e  a f r a c t i o n ,  
s u c h  as o n e - h a l f  o r  t t 4 o - t h i r d s  o f  t h e  
s e c o n d  s t a g e  s a n p l e ,  and  r e c a l c u l a t e  t h e  
v a r i a n c e  u s i n g  BRR f o r  t h i s  s u b s e t  o f  t h e  
d a t a ,  t h e  e x p e c t e d  v a l u e  o f  t h e  r e v i s e d  
v a r i a n c e  e s t i m a t e  will be l a r g e r .  If 

h a l f  t h e  s e c o n d  s t a g e  d a t a  a r e  u s e d ,  we 
w i l l  h a v e  P' - P and Q' - Q I 2 .  We now 
h a v e  t w o  e s t i m a t e s  o f  t h e  v a r i a n c e  and  we 
can  d e f i n e  t w o  s i m u l t a n e o u s  e q u a t i o n s  
w i t h  t h e  b e t w e e n -  and  w i t h i n - p . s . u .  
c o m p o n e n t s  o f  v a r i a n c e  as t h e  u n k n o w n s :  

V ( X )  : S + S q 
B W 

V ' ( X )  = S ' + S ' Q '  
B N 

These e q u a t i o n s  have t h e  s o l u t i o n :  
2 ~ 2 

P Q V (X)  - P' Q' V ' ( X )  
= . . . . . .  and  

Q - Q, 

2 
S 

N 

2 ~ 2 r. 
( P '  V' (X )  - P V ( X ) )  Q Q' 

Q - Q, 

I f  P '  : P and  Q' = Q I 2  t h e n  
2 2 2 2 2 2 

S = P ( 2 V  - V ' )  and  S = P Q ( V ' - V  ) .  
B W 

REPLICATED BRR FOR TWO-NAY DESIGNS 

I f  we h a v e  a t w o - w a y  s a m p l e  d e s i g n ,  
s u c h  as t h a t  u s e d  i n  t h e  C o n s u m e r  P r i c e  
I n d e x ,  t h e  v a r i a n c e  e s t i m a t e  i s  g i v e n  b y :  

V (X)  = S + S + S QR 
BU BI W 

2 2 2 
w h e r e  S , S , and  S a r e  t h e  t w o  

BU B I  N 
b e t w e e n -  and  t h e  one  w i t h i n - s a m p l i n  9 u n i t  
c o m p o n e n t s  o f  v a r i a n c e  r e s p e c t i v e l y ;  P i s  
t h e  n u m b e r  o f  p . s . u . ' s  s e l e c t e d  i n  t h e  
f i r s t  s a m p l e  d e s i g n ;  Q i s  t h e  n u m b e r  o$ 
p . s . u . ' s  s e l e c t e d  i n  t h e  s e c o n d  s a m p l e  
d e s i g n ;  R i s  t h e  a v e r a g e  n u m b e r  o f  
s e l e c t i o n s  made i n  t h e  PQ s e l e c t e d  c e i l s .  

I f  ue g e n e r a t e  t w o  r a n d o m  s u b s e t s  o f  
d i f f e r e n t  s i z e s  o f  t h e  PQR o b s e r v a t i o n s ,  
we w i l l  h a v e  t h r e e  s i m u l t a n e o u s  e q u a t i o n s  
w i t h  t h e  v a r i a n c e  c o m p o n e n t s  as t h e  t h r e e  
u n k n o w n s .  

V (X)  = S + S + S QR 
BU BI N 

2/ 2/ 2/ 
V ' ( X )  = S '+  S ' +  S ' Q ' R '  

BU BI N 

V " ( X )  = S "+  S "+  S " Q " R "  
BU BI W 

COMPARISION WITH CASADY'S METHOD 

The m e t h o d  p r o p o s e d  by  C a s a d y  i n  4 9 7 5  
d i f f e r s  s u b s t a n t i a l l y  f r o m  o u r  t e c h n i q u e  
o f  r e p l i c a t i n g  t h e  b a s i c  BRR p r o c e d u r e .  
C a s a d y ,  i n  h i s  1 9 7 5  p a p e r ,  t r e a t s  e a c h  
p . s . u ,  as a s e p a r a t e  s t r a t u m  i n  o r d e r  t o  
r e c a l c u l a t e  v a r i a n c e s .  The s e c o n d  s t a g e  
o b s e r v a t i o n s  a r e  t h e n  s p l i t  i n t o  t w o  
p s e u d o - p . s . u . ' s .  I n  t h u s  e l i m i n a t i n g  t h e  
b e t w e e n  p . s . u ,  c o m p o n e n t  o f  v a r i a n c e ,  
C a s a d y  a t  l e a s t  d o u b l e s  t h e  n u m b e r  o f  
s t r a t a  and t h e  n u m b e r  of r e p l i c a t i o n s  
r e q u i r e d  t o  e s t i m a t e  t h e  c o m p o n e n t s  o$ 
v a r i a n c e .  R e p l i c a t e d  BRR, h o w e v e r ,  u s e s  
t h e  same v a r i a n c e  e s t i m a t i o n  t e c h n i q u e s  
t o  i s o l a t e  t h e  c o m p o n e n t s  o f  v a r i a n c e  as 
was o r i g i n a l l y  u s e d  f o r  t h e  v a r i a n c e .  
T h i s  s i m p l i f i c a t i o n  and  t h e  f l e x i b i l i t y  
o$ b e i n g  a b l e  t o  use  d i f f e r e n t  s u b s a m p t e s  
o f  d i f f e r e n t  s i z e s ,  c o u l d  make o u r  m e t h o d  
p r e f e r a b l e  f o r  many a p p l i c a t i o n s .  
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EXAMPLE 

We c o n s i d e r  t h e  f o l l o w i n g  e x a m p l e  w i t h  
t h r e e  s t r a t a ,  t w o  s a m p l e d  p . s . u . ' s  p e r  
s t r a t u m ,  and  t w o  s a m p l e d  s e c o n d - s t a g e  
u n i t s  p e r  p . s . u . .  

A h a l f -  ! B h a l f -  I 
sample I sample I 

I I 
odd even l odd l even I 
d a t a  data  l d a t a l d a t a l  

I . . . .  I . . . .  I 
i l  4 5 16 16 I 

STRATUM I 2 8 7 IS I S I 
I s 6 4 17 I 9 I 
I__ ~ I ~ I  I 

The sample mean i s  6 . 0 0 .  
L'.e will use the foIiowin9 matrix with 

perpendicular columns to determine the 

r e p l i c a t e s .  

STRATUH 

I 
I 
1 1 

11 I A 
1 2 1A 
1 3 1A 
I _ _ 1 . _ _  

REPLICATE 

2 1 3  
I _ _ _  

A I B 

B I A 

BIB 

I 
I 

4 1 

B ! 
B ! 
A i 

_ _ i  
r e p I i c a t e s  We can  no~ e s t i m a t e  four 

four c o m p l e m e n t s  u s i n g ,  for example, and 
t i l e  A - d a t a  f r o m  S t r a t u m  I ~nd t h e  B - d a t a  
f r o ~  S t r a t a  2 and  ~3 in  R e p l i c a t e  2 .  

X(1 ) 5.67 X(1 ' ) = 6.33 

~(2) = 5.83 X(2') = 6.17 

X ( 3 )  = 7 . 1 7  ~ ( 3 ' )  = 4 . 8 3  
X ( 4 )  = 5 . 3 3  X ( 4 ' )  = 6 . 6 7  
The v a r i a n c e  i s  now c a l c u l a t e d  u s i n  9 

t h e  f o r m u l a :  
2 _~ M _~ ~_ 2 /  

V i X )  = ~ ;  [ X ( m )  - X ( m ' )  ] / 4  M 
m=l 

The e s t i m a t e  i s :  
2 2 2 2 

2 (2/3) +(I/3) +(7/3) +(4/3) 
V i v ) ^  = 

16 
= 0. 486 

Four separate sets of four repiicates 

are aggregated: one usino only odd data 

from both halE-samples; one using only 

even data f r o m  both half-samples; and t~,o 

using odd data from one half-sample and 

even data ~rcm the other. Variances for 

all f o u r  sets o f  estimates are calculated 

by  t i~e same f o r m u l a .  The f u l l  r e s u l t s  
f o r  the odd/odd data and the variances 

for all four sets of data are as follows: 

V v 

odd 

odd 

X(1) = 6.00 X(I') = 6.00 

2 ( 2 )  = 5 . 3 3  ~ ( 2 ' )  = 6 . 6 7  
X ( 3 )  = 7 . 0 0  X ( 3 ' )  = 5 . 0 0  
X ( 4 )  = 5 . 6 7  ~ ( 4 ' )  = 6 . 3 3  
The v a r i a n c e  r e s u l t s  a r e :  

2 2 2 
2 _ 0 + (4/3) + 2 + (2/3) 

i X )  = 

4 ~ 4 
= O. 389 

Similarly, 

V' ( X )  = 0.611 

odd 
e v e n  

2 
V' (X) = 0.389, 

even 

odd 
and 

2 
V' (X) = 0.833 

e v e n  
e v e n  

T a k i n g  t h e  a v e r a g e  we o b t a i n :  
2 

V'(X) = 0.556 
Using the one variance estimate based 

on aii avaiIabIe data and the average of 

the four estimates for the subsampies of 

t h e  d a t a ,  we g e n e r a t e  and  s o l v e  t h e  t w o  
s i m u l t a n e o u s  e q u a t i o n s  i n  t w o  u n k n o w n s  
i n d i c a t e d  a b o v e .  Me o b t a i n :  
2 6.2-.486 - 6.I*.556 

S = = 2.5000 

B 2 - I 

2 (6..556 - 6..486).2~I 
S . . . . . . .  0.8333 

W 2 - I 

Using Casady's method we would need 6 

s t r a t a  and  8 r e p l i c a t e s  t o  i s o l a t e  t h e  
w i t h i n  p . s . u ,  c o m p o n e n t  o f  v a r i a n c e  f o r  
t h e  same d a t a  s e t .  I d e n t i c a l  r e s u l t s  
w o u l d  be o b t a i n e d .  C l a s s i c a l  m e t h o d s  
a l s o  p r o v i d e  t h e  same r e s u l t s  f o r  t h i s  
s i m p l e  e s t i m a t o r .  

CONCLUSION 

The e q u i v a l e n c e  w i t h  c l a s s i c a l  m e t h o d s  
o f  c a l c u l a t i n g  c o m p o n e n t s  o f  v a r i a n c e  c a n  
be s h o w n  a n a l y t i c a l l y  f o r  s i m p l e  l i n e a r  
estimators provided t h a t  all possible 

combinations of subsets of data are used 

when recomputing the increased variances. 

In the case that second-stage sampIes are 

split in two, this involves estimating 

increased variances four times at tJhat we 

suspect would be a reasonable cost when 

c o m p a r e d  t o  t h e  t o t a l  p r o c e s s i n g  c o s t s .  
M o r e o v e r ,  t h e  r e p l i c a t i o n  m e t h o d  p r o p o s e d  
h e r e  i s  i n d e p e n d e n t  o f  t h e  t e c h n i q u e  u s e d  
i n  e s t i m a t i n g  t h e  v a r i a n c e s .  Even  i f  t h e  
variance was estimated by some technique 

other than balanced repeated replication, 

this method can be applied to replicate 

whatever method was used for the original 

variance estimates in order to calcuIate 

the increased variances needed to isoiate 

the components of variance. 
I n  an a t t e m p t e d  a n a l y s i s  o f  a s m a l l  

and  l e s s  t h a n  p e r f e c t  d a t a  s e t  f r o m  t h e  
j u s t  c o m p l e t e d  BLS H o s p i t a l  and  N u r s i n g  
Home C o n s t r u c t i o n  L a b o r  and  M a t e r i a l  
R e q u i r e m e n t s  S u r v e y ,  r e s u l t s  by  C a s a d y ' s  
m e t h o d  s e e m e d  m o r e  a p p r o p r i a t e  t h a n  t h o s e  
u s i n g  t h e  r e p l i c a t e d  BRR m e t h o d  p r o p o s e d  
i n  t h i s  p a p e r .  We s u s p e c t  t h a t  t h e  t y p e  
and  q u a l i t y  o f  t h e  d a t a  b e i n g  p r o c e s s e d  
may h a v e  b e e n  t h e  p r i m a r y  s o u r c e  o f  t h e  

m a n y  n e g a t i v e  e s t i m a t e s  o f  b e t w e e n  p . s . u .  
v a r i a n c e s  u s i n g  b o t h  m e t h o d s ,  b u t  f i n a l  
d e t e r m i n a t i o n  has  n o t  y e t  b e e n  m a d e .  
P r o d u c e r  P r i c e  I n d e x  d a t a  s h o u l d  p r o v i d e  
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more enlightening results in several 
years because PPI sampling methodology 
has been redesigned with this application 
in mind. AIso, the data generated by the 
much larger PPI will more readily lend 
itself to this type of anaIysis than the 
construction data. 

Our n e x t  t a s k s  i n c l u d e  t i l e  f u r t h e r  
s t u d y  o f  the theoretical p o s s i b i l i t i e s  
f o r  t h i s  m e t h o d  t o  i s o l a t e  c o m p o n e n t s  o f  
variance for multi-stage sample designs, 
within- and between-interviewer effects 
( u s i n g  p o s t s t r a t i f i c a t i o n ) ,  e t c . .  We 
mus t  i d e n t i f y  t e c h n i q u e s  f o r  i n s u r i n g  t h e  
i n d e p e n d e n c e  o f  t h e  two  e s t i m a t e s  o f  t h e  
v a r i a n c e  and f o r  d e t e r m i n i n g  t h e  e r r o r  o f  
t h e  e s t i m a t e d  c o m p o n e n t s  o f  v a r i a n c e .  We 
mus t  a l s o  i d e n t i f y  more a p p r o p r i a t e  d a t a  
b a s e s  f o r  a d d i t i o n a l  e m p i r i c a l  a n a l y s i s  
o f  t h i s  r e p l i c a t e d  BRR v a r i a n c e  t e c h n i q u e  
f o r  t h e  i s o l a t i o n  o f  v a r i a n c e  c o m p o n e n t s .  
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