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COMPOSITE ESTIMATION FOR SIPP ANNUAL ESTIMATES 

1. INTRODUCTION 

Composite Estimation for SIPP - A Preliminary Report [I] has identified 

the types of composite estimators that can be used i n  SIPP t o  improve the 

reliabil ity of estimates, particularly quarterly estimates. The quarterly 

reports, Economic Characteristics - of Households -- in the United States, were 

published for the four quarters of 1984. A t  present, publication of quarterly 

reports has been discontinued primarily because economic characteristics of 

households and persons do not appear t o  change significantly from quarter t o  

quarter. Annual reports on the economic characteristics of households i n  the 

United States are expected to be published i n  the future. In view of this 

pub1 ication plan, research on the composite estimation for SIPP annual reports 

was undertaken. This report sumnarizes results of this research and 

recomnends the composite estimator t o  be used for SIPP annual reports. 

2. ESTIMATION 

The analysis of the SIPP d a t a  has two major aspects, cross-sectional a 6  

longitudinal analyses. Our research i s  confined to  the estimation for cross- 

sectional reports. Estimation of annual levels (monthly averages for a year) 

and year t o  year change i n  annual levels are of major interest for cross- 

sectional reports. Composite estimation for quarterly levels and year to  year 

change i n  quarterly levels was discussed i n  an earlier report [I] but  will not  

be researched further. 

For the current year, the usual ratio estimator uses data only for the 

current year. This estimator i s  the result of four steps i n  the estimation 



procedure. These steps are (1) computation of simp1 e unbiased estimates, (2) 

noninterview adjustment, (3) f f r s t  stage r a t i o  adjustment and (4) second stage 

r a t i o  adjustment. I n  t h i s  report ,  the r a t i o  estimator w i l l  be ca l led  "Simple" 

(uncomposited) estimator. A composite estimator makes use of data from the 

current  as we1 1 as previous occasion (s)  . D i f f e ren t  composite estimators 

employ d i f f e r e n t  methods o f  combining data from the current  and prevf ous 

occasion (s): 

The SIPP data s t ruc tu re  f o r  annual estimates i s  given i n  the Attachment 

11. It w i l l  be seen t h a t  from 1985 each year has two panels t ha t  provide an 

annual estimate. Some panels do not provide an annual estimate, e.g., 1984 

panel provides data only f o r  the f i r s t  two quarters o f  1986, and 1987 panel 

provides data only f o r  the 4th 'quarter  o f  1986. Thus, some monthly data (about 

9% t o  20%) cannot be used i n  simple annual estimates and consequently, i n  the  

composite est imat ion based on simple annual estimates. On the other hand, 

annual estimates obtained by pool i ng  quar ter ly  composite estimates wi.11 use 

almost a l l  monthly data, and therefore, l i k e l y  t o  be more e f f i c i en t .  This 

approach discussed i n  the  e a r l i e r  repor t  [l] i s  not v i ab le  now since quar ter ly  

estimates are no 1 onger pub1 ished. Therefore, composite est imat ion of annual 

leve ls  and year t o  year change i n  leve ls  based on simple annual estimates i s  

discussed i n  the sequel. 

Note t h a t  composite est imat ion for  annual estimates can be done begining 

i n  the  year 1986 and 50% o f  t he  sample ("designated" housing u n i t s )  i n  a year 

i s  matched w i t h  the previous year. The actual  propor t ion o f  the  sample 

matched from year t o  year f o r  households and p a r t i c u l a r l y  f o r  persons and 

fami l ies may be somewhat less  than t h a t  for  housing u n i t s  due t o  sample 



a t t r i t i o n  r e s u l t i n g  from movements o f  people and changes i n  fami l ies .  

However, t h e  impact on t h e  e f f i c i e n c y  o f  a  composite est imator  of t h e  l e v e l  i s  

genera l ly  l i k e l y  t o  be n e g l i g i b l e  due t o  minor changes i n  t h e  p ropor t i on  of 

sample overlap. Th is  i s  due t o  t h e  f a c t  t h a t  f o r  est imates of l eve ls ,  t h e  

optimum percent t o  be matched i s  no more than 50% (see Cochran,l963). The 

SIPP panel design i s  indeed opt imal  f o r  t h e  composite es t imat ion  of annual 

leve ls .  

From our ana lys i s  o f  t h e  SIPP r o t a t i o n  p a t t e r n  and data s t r u c t u r e  (see 

Attachment 11), and research i n  composite es t imat ion  methods we have 

determined t h a t  t h e  AK composi t e  est imator  (Huang and Erns t , 1981) c u r r e n t l y  

used i n  t h e  CPS i s  app l i cab le  on ly  t o  t h e  CPS-type r o t a t i o n  pat te rns  (4-8-4 o r  

3-9-3). Th is  es t imator  cannot be used f o r  t h e  SIPP. The K composite 

est imator  (see ,Technical Report 40) p rev ious l y  used i n  t h e  CPS can be used bu t  

other  minimum variance es t imators  w i l l  be more e f f i c i e n t .  Three minimum 

variance composite es t imators  a re  a v a i l a b l e  t o  improve t h e  r e l i a b i l i t y  of 

annual estimates. These a r e  g iven by Cochran (1963), Wolter (1979) and Erns t  

and Breau (1983). A  b r i e f  d e s c r i p t i o n  o f  these est imators i s  g iven i n  t h e  

Attachment I. Rela t i ve  variances o f  these est imators compared t o  the  usual 

r a t i o  est imator  a re  g iven i n  Table 1. It can be seen ' tha t  t h e  composite 

es t imat ion  w i l l  reduce t h e  variance o f  t h e  annual est imate from 1% t o  39% when 

c o r r e l a t i o n  ranges f rom .2 t o  .9. (These are assumed cor re la t ions ,  ac tua l  

co r re la t i ons  from SIPP data  a r e  n o t  y e t  ava i l ab le ) .  The variance of t h e  

est imate of change w i l l  be reduced by 1% t o  59% f o r  c o r r e l a t i o n s  ranging from 

.2 t o  .9. The c o r r e l a t i o n  between fami l y  incomes repor ted  t o  t h e  IRS on two 

consecutive years was found t o  be .80 t o  .87. (Ponikowski and Tadros, 

1984). The c o r r e l a t i o n  between SIPP income data  may be somewhat l e s s  because 



of the p o s s i b i l i t y  o f  a higher response e r ro r  i n  SIPP compared t o  income t a x  

returns.  However, when the co r re l a t i on  i s  .8, the variance o f  annual income 

can be reduced by 25% and the variance o f  the year t o  year change i n  income 

can be reduced by 38% by composite estimation. Thus, subs tan t ia l  gains i n  

r e1  i a b i l  i t y  o f  estimates can be achieved by composite estimation. Also, note 

t h a t  the gains i n  r e l i a b i l i t y  from the  composite est fmat ion a re  much greater 

i n  est imat ing change than cur rent  l eve l .  

A l l  t h ree  est imators are minimum variance est imators and are 

asymptot ical ly  equal ly  e f f i c i e n t .  The variances f o r  Cochran and Ernst-Breau 

estimators given i n  Table 1 are l i m i t i n g  variances. However, the t h i r d  o r  

fourth year o f  composite est imat ion show t h a t  variances from these years are  

about t h e  same as the l i m i t i n g  variances, The r e s u l t s  from Mo l te r ' s  method 

are based on assuming t ha t  ten years '  data w i l l  be used i n  est imat ion.  We 

have obtained the coe f f i c i en t s  o f  simple annual estimates and variance- 

covariance matr ices f o r  Wolter 's method for assumed cor re la t ions  .2 t o  .9; the 

r e s u l t s  for  co r re l a t i on  .8 are given i n  Table 2. Mo l t e r ' s  method improves the 

re1  i a b i l  i t y  marginal ly  a t  middle year(s) ,  fo r  example f o r  the 5 th  and 6 t h  

years i n  est imat ion based on t en  years '  data. Also, note  t h a t  the r e l i a b i l i t y  

of estimates of change i s  b e t t e r  i n  Yo1 t e r ' s  method because estimates of 

l eve l s  fo r  e a r l i e r  years are rev ised us ing a l l  data up t o  and inc lud ing  the 

l a t e s t  year. The other two methods assume t h a t  estimates o f  l eve l s  w i l l  not  

be rev ised although i t  i s  poss ib le  t o  do so. I n  pract ice ,  t h e  r e v i s i o n  of 

estimates pub1 ished e a r l  i e r  may no t  be desirable.  



L i k e  both  the  K and AK CPS composite est imators,  Cochran and Ernst-Breau 

est imators r e q u i r e  on ly  s torage o f  t h e  previous yea r ' s  data f o r  canputing t h e  

cu r ren t  yea r ' s  estimate. Wol t e r  ' s  method, on the  o ther  hand, requ i res  storage 

of simple est imates (two simple est imates f rom two panels i n  each year)  of a l l  

prev ious years. Th is  may present a d i f f i c u l t  problem i n  terms of data storage 

fo r  SIPP because o f  i t s  numerous data  items. Also, Wol ter 's  method i s  much 

more computat ional ly  complex. For example, w i t h  t e n  years '  data, t h i s  

requ i res  t h e  i nve rs ion  o f  '20x20 mat r ices  and becomes a canputat ional  burden 

w i t h  a l a rge  number o f  survey c h a r a c t e r i s t i c s .  Data storage requirements and 

computational burden invo lved i n  Wo l te r ' s  method can be eased by r e s t r i c t i n g  

the  use o f  data t o  fewer years (say 5 years)  w i t h  some loss  i n  r e l i a b i l i t y .  

We have no t  y e t  evaluated the  l o s s  i n  e f f i c i e n c y  t h a t  may r e s u l t  i n  us ing 5 

years '  data compared t o  a l l  t e n  years '  data. iiowever, s ince a l l  t h ree  

est imators a re  minimum var iance est imators, t h e  choice o f  an est imator  must 

depend on the  data storage requirements and computational ease. Cochran ' s 

method requ i res  the  computation o f  regress ion c o e f f i c i e n t s  and regression 

est imates fo r  a l l  survey items. The Ernst-Breau es t imator  requ i res  on ly  

computation o f  c o r r e l a t i o n s  and thus  i s  computat ional ly  eas ie r  than the  

Cochran est imator.  We, therefore,  recomnend t h a t  t h e  Ernst-Breau composite 

est imator  be used f o r  annual estimates. 

3. ERNST-BREAU COMPOSITE ESTIMATOR 

Th is  est imator  i s  described i n  t h e  Attachment I .  The composite 

est imator  of l e v e l  on t h e  h t h  ( cu r ren t )  year Yh can be expressed i n  a 

recu rs i ve  form as 

where 



Yh-1 i s  the composite est imate of l e v e l  i n  the h-1 (previous) year, 

Xh,l i s  the  simple est imate o f  l e v e l  f o r  the cur rent  year based on the 50% of 

the sample t h a t  i s  no t  matched w i t h  the  previous year, 

Xh,2 i s  the.s imple est imate o f  l eve l  f o r  the cur rent  year based on the  50% of 

the sample t ha t  i s  matched w i t h  the previous year, 

and 

Xh-1, l  i s  the simple est imate o f  l e v e l  f o r  the previous year based on the 50% 

of t he  sample t h a t  i s  matched w i t h  the cur rent  year. 

Note t ha t  the coef f icents  Ah and Z1 depend on ly  on t he  co r re l a t i on  

coeff icent p ; The composite est imator becanes the usual uncomposited 

est imator o f  the l e v e l  for  the cur rent  year when Z1=O and Ah-.5. The values 

of Ah and Zd are given i n  the Table 3 f o r  co r re la t ions  ranging from .05 t o  

.95. It i s  i n t e r e s t i n g  t o  note t ha t  the weight f o r  the previous year 's  

composite estimate (more spec i f i ca l l y ,  f o r  the d i f fe rence  between the 

composite est imate and matched sample est imate Yh-l-Xh-l, 1)  increases as the 

co r re l a t i on  increases. Also, t h e  weight Ah f o r  t he  matched half-sample 

est imate i n  the cur rent  year increases w i t h  the  co r re la t ion .  For very low 

co r re l a t i on  ( pc -05 ) t h i s  est imator reduces f o r  p r a c t i c a l  purposes t o  the 

usual uncomposi ted est imator o f  1 eve1 f o r  the  cur rent  year ( i  .e., Zl=O, 

Ah=.5). 

The l i m i t i n g  variance of Yh i s  



Turning t o  t h e  es t imat ion  of year t o  year change note  t h a t  t h e o r e t i c a l l y  

t h e  best  (minimum variance) est imate o f  change can be  obta ined by recomputing 

the  composite est imates o f  t h e  e a r l i e r  years u t i l i z i n g  da ta  for  t h e  l a t e r  

years and then t a k i n g  d i f f e rences  among rev i sed  conpos i t e  est imates of 

l eve ls .  I n  prac t ice ,  i t  may n o t  be f e a s i b l e  t o  r e v i s e  t h e  e a r l i e r  composite 

est imates because o f  data storage requirements and a d d i t i o n a l  computing 

costs. As mentioned e a r l i e r ,  Mo l te r ' s  method uses t h i s  approach. It can be 

seen from Table 1 t h a t  t h i s  approach reduces t h e  var iance o f  t he  change by 

a d d i t i o n a l  1% t o  9% when t h e  c o r r e l a t i o n  ranges from .2 t o  .9 compared t o  

Cochran's o r  Ernst-Breau's method h e r e  est imates f o r  e a r l i e r  years a re  n o t  

revised. Such marginal improvements i n  es t imat ion  o f  year t o  year change may 

no t  be worth t h e  costs invo lved i n  s torage o f  da ta  and computation. I n  any 

case, t h e  r e v i s i o n  o f  est imates publ ished e a r l i e r  may n o t  be desi rable.  Thus, 

we assume t h a t  the  est imates publ ished i n  e a r l i e r  years w i l l  n o t  be revised. 

Then, t h e  est imator  of change t h a t  i s  cons is ten t  w i t h  t h e  est imates of l e v e l s  

i s  simply 

Dh = Y h  - Y h - l *  

And i t s  variance (a lgebra ic  d e t a i l s  omit ted)  i s  g iven by 

where 

and 



4. CORRELATION AND ROBUSTNESS OF THE COMPOSITE ESTIMATOR 

As mentioned i n  the previous section, the optimal coe f f i c i en t s  f o r  the 

Ernst-Breau estimator depend on ly  on the  cor re la t ion.  Year t o  year 

co r re la t ions  f o r  key SIPP charac te r i s t i cs  are  no t  ava i lab le  yet. The 

methodology f o r  computing co r re la t ions  was given i n  an e a r l i e r  memorandum 

[Z]. bfe have co l lec ted  ava i lab le  informat ion on year t o  year co r re la t ions  

1. I R S  Data 

i from other household survey . Results a re  sumarized below: 

The ca r re l  a t  i on between fami l y  incomes (adjusted gross incomes) reported 

t o  t he  I R S  i n  1979 and 1980 was found t o  range between .80 t o  .87. The 

same r e s u l t s  were a lso obtained between 1980 and 1981 fami l y  incomes. 

Th is  indi'cates t h a t  the year t o  year co r re l a t i on  between fami l y  incomes 

i s  h igh (Poni kowski and Tadros, 1984). Corre la t ion between family 

incomes i n  SIPP may be somewhat less because o f  the p o s s i b i l i t y  of 

higher response e r ro r  i n  SIPP compared t o  income tax  returns.  However, 

our r e s u l t s  suggest t h a t  SIPP income data can be considerably improved 

by composite estimation. Many other SIPP charac te r i s t i cs  are  re l a ted  t o  

income and consequently estimates f o r  such charac te r i s t i cs  w i l l  a1 so be 

improved by composite est imation. - 

2. AHS - Nat ional  Sample 

The year t o  year co r re la t ions  o f  housing inventory estimates from AHS 

Nat ional  Sample are given i n  Table 4. I t  w i l l  be seen t h a t  year t o  year 

co r re la t ions  o f  housing inventory cha rac te r i s t i c s  a re  ra the r  h igh ( .5 t o  

.95). Only fo r  few items 1 i k e  water leakage, breakdowns, leaky roof, 



etc is the correlation low, about .lo-.15. Note that the correlation 

for income is .5. 

3. CPS 

The year to year correlations of CPS estimates are given in Table 5. 

Correlations range from very low to moderate. Out of 100 items, only a 

few (about 6) items show correlation .5 or above. Many items show 

correlation between .2 L .5. Several items have correlation close to 

zero and five items have very low negative (-.02 to -.09) correlation. 

4. NCS - National Sample 
Estimates of correlation coefficients between the 1975 and 1976 Annual 

Estimates of victimizations are given in Table 6. It can be seen that 

correlations range from moderately positive (.539 for household 

larcenices in metropolitan areas, .512 for total crimes of violence) to 

moderately negative (-.480 for robberies; inside central cities in 

metropol i tan areas. ) The correlations for victimization characteristics 

may not, however, be relevant to the SIPP. 

As mentioned in the previous section, the coefficients Z1 and Ah in the 

Ernst-Breau composite estimator depend only on the correlation. As in the 

CPS, year to year correlations are likely to be very low for some SIPP 

characteristics and high for others. Thus, the optimal values of the 

coefficients in the composite estimator will be different for different 

characteristics. In practice, however, the use of compromise values of Z1 and 

Ah for all characteristics makes processing and tabulation of data simpler and 

estimates in a table retain the simple additive property. In this context, it 



is important to look at the robustness of the composite estimator with respect 

to departures from actual correlations. The relative variances of the Ernst- 

Breau estimator for estimates Of level and change are given i n Tables 7 and 

8. The diagonal (underlined) elements in the Table 7 provide the variance of 

the composite estimator of the level relative to the uncomposited estimator if 

actual correlations are used in estimating the level. Off-diagonal elements 

provide the relative variances that will be obtained by using assumed 

correlations instead of actual correlations. For example, the relative 

variance is .928 for actual correlation .5 but it will be .967 if instead .7 

is used for correlation. Thus, the reduction in the variance will be 3% 

rather than 7% but the composite estimator will still be more efficient than 

the uncmposited estimator. Note that the relative variances s1 indicate the 

range of departures from actual correlations for which the composite estimator 

- will be at least as good or better than the uncanposited estimator. The 

results clearly show that the estimator is remarkably robust for slight 

departures from actual correlations. It does poorly only in situations where 

actual correlations are low ( 5.20) but high correlations (2.70) are used in 

estimation. 

The results for relative variances for change (see Table 8) show that th'k 

change estimator is even more robust than the level estimator. These results 

are promising for using a "compromise" value for the correlation in 

determining the values of the coefficients Z1 and Ah for the composite 

estimator. If key SIPP characteristics like income have high correlations and 

we are willing to accept inefficiencies for some characteristics which may 

have low correlations, a high value of p (say .7) should be used. If all 

characteristics are more or less equally important and/or if some key 

characteristics have low correlations, a moderate value of p (say - 5 )  should 



be used. Note that the use of 01.5 in the composite estimator will be at 

least as good as the uncomposited estimator for characteristics wfth low 

correlation, and w c h  better f b  characteristics wfth hlgh correlation. From 

Table 3 it will be seen that Z1-.3 and Ah-.5 for p -.5, and Z1-.4 and Ah=.( 

for 9 0.7. Also, note that the values of the coefficients are not all that 

different for p -.5, .6 or .7. 

The use of appropriate pre-determined constant coefficients makes the 

composite estimator slightly biased but provides approximately minimum 

variance for many characteristics. This also provides more stable variance 

estimates by eliminating sampling variances of the coefficients computed from 
,. 

the sample correlation. 

Ye, therefore, recornend using a 'compranise composite estimator" for a1 1 

characteristics. The compromise value of the correlation to be used for the 

estimator may be decided later after computation of correlations for SIPP 

characteristics and determination of relative importance of various 

characteristics. 

u 5. Sumnary and Recomnendat i ons 

1. The SIPP panel design with 50% of the sample matched from one year 

I to the next is optimal for composite estimation of annual levels. 

I 2. Composite estimation can be utilized frm 1986 to inprove the 

I reliability of estimates of annual levels and change. 

I 3. Three minimum variance colnposi te estimators, ~ochran ' 11983). Yolter 



(1979) and Ernst-Breau (1983) are applicable but based on data 

storage requirements and caaputational simplicity the Ernst-Breau 

Estimator is recomnended . 

4. The coefficients of the Ernst-Breau Estimator depend only on the 

correlation and the estimator is quite robust with respect to 

departures from true correlations. 

5. Ernst-Breau Estimator with a 'canpromise" value of the correlation 

for all characteristics is recomnended for use. 

- 
6. A 'compromise estimator" makes the processing and tabulation of data 

simpler and estimates in a table retain the simple additive 

property. 

7. An additional benefit of a 'compromise estimator" is that variance 

estimates are likely to be wore stable. 

8. The coefficients that may be used for the "compromise estimator" are 

indicated but should be decided after the cunputation of year to 

year correlations of various SIPP characteristics and determination 

of their relative importance. 

9. Further Research Needed 

1. Cornpute year to year correlations of various SIPP 

characteristics. 

2. Determine the relative importance of various SIPP 



characteristics in terms of pub1 icat ions and anticipated use for 

policy decisions and research. 

3. Determine the exact coefficients to be used in the mcompromise 

canposite estimator .. 
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Table 1. The Relative Variance of Composite Estimators for 
Annual Levels and Change 

Composite . Relative Variance of 
Correlation Estimators Leve 1 Change 

.2 Cochran K = -4949 '/ .990 - -989 Wol ter* .990 / -983 I / 
.990T/ - .977T/ - 

.3 Cochran K = .4882 I/ ,976 - .972 Wol ter* .976l/ -959 l /  
.954'/ - .950T/ - 

.4 Cochran K = .4782 I/ .956 - -946 
Wol ter* .956l/ -922 / 

.90 5'/ - .907'/ - 
.5 Cochran K = .46413/ - .928 .906 Wol ter* -928 / .867 / . 866'1 - . 845T/ - 
.6 Cochran K = .44443/ - ,889 ,847 

Uol ter* .88g1 / .7901/ . 8OOT/ - . 76ZT/ - 
.7 Cochran K = .41663/ - .833 -758 

Wol ter* ,833 / -682 / 
.714'/ - .650T/ - 

- 8  Cochran K = .3750J/ - .750 .625 
Wol ter* .750 / .5311/ . 600T/ - . 500T/ - 

.9 Cochran K = .3036J/ - .607 .412 Wol ter* -607 / .317 / 
.456'/ - .297'/ - 

Note: The proportion of the sample (housing units) matched between two consecutive 
years i s  -5. The results from the Ernit-Breau Estimator are the same .as those 
from the Cochran Estimator. 

I Assumes ten years' da t a  will be used and estimates for earlier years will be 
revised using later years' da ta .  

Relative variance for end (1, 10) years. 
Relat ivevarianceformiddle(5thand6th)years .  
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Table 3. Values o f  Coef f ice ints  Z1 and Ah f o r  the  Ernst-Breau Estimator 

I Correlat ion 

Coef f ic ient  



Table 4. Year t o  Year Corre la t ion o f  Housing Inventory Estimates from AHS Nat ional  Sample 

Charac te r i s t i c  Corre la t ion Coe f f i c i en t  

1, A l l  Un i t s  
2. New Construct ion 
3. Mobi le Homes 
4. Year Round Vacants 
5. I n  Central  C i t y  
6. Not i n  Central  C i t y  
7. Ins ide  SMSA 
8. Outside SMSA 
9. Negro 
10. Spanish 
11. White 
12. Recent Movers 
13. Occupied Last  Winter 
14. Male Head 
15. Female Head 
16. Year B u i l t  
17. Plumbing F a c i l i t i e s  

a. With a l l  
b. Lacking some o r  a l l  

18. Kitchen F a c i l i t i e s  
a. For exclusive use o f  household 
b. Also used by another household 
c. No complete k i tchen f a c i l i t i e s  

19. A i r  Condi t ioning 
20. Sewage Disposal 
21. Garbage Co l lec t ion  
22. Source o f  Water 
23. Cooking Fuel 
24. Heating Fuel 
25. Basement 

a. Water leakage 
b. No water leakage 
c. Other 

26. Heating Equipment 
27. Addi t iona l  Heat 

a. Add i t i ona l  heat source 
b. No add i t i ona l  heat source 

28. Uni ts  i n  St ructure  
29. Number o f  Rows 
30. Number o f  Bathrooms 
31. Bedrooms 

a. None 
b. 1 Bedroom 
c. 2 Bedrooms 
d. 3+ Bedrooms 



I 
Table 4 (cont 'd) 

( Fharac te r i s t i c s  Cor re la t ion  Coeff 

32. Number of Automob . 
33. Number o f  Persons -50 I 34.Subfami l ies 

a. Tota l  o r  White 

I b. Negro 
c. Spanish 

35. Persons per Room 
a. ~ o t a l  o r  White 
b. Negro 
c. Spanish 

36. Inc lus ion  i n  Rent 
37. Mortgage 
38. Value 

a. Less than $20,000 .30 

I b. $20,000 t o  $40,000 -40 
c. Greater than $40,000 .50 

39. Contract Rent -50 
40. Gross Rent -50 
41. Income .50 I 42. Fuse o r  Switch Blowout 

a. Yes, fuse blowout .23 
b. No, fuse blowout -60 I- 43. Water Supply Breakdown 
a. No breakdowns -80 
b. Completely w i thout  water .10 ( 44. Sewage Disposal Breakdown 
a. No breakdowns .90 
b. With breakdowns -00 ( 45. Flush T o i l e t  Breakdown 
a. No breakdowns .60 
b. With breakdowns .22 

I 46. Heating Equipment Breakdown 
a. No breakdowns .60 
b. With breakdowns .22 

I 
47. Other Breakdowns 

a. No breakdowns .60 
b. With breakdowns . l o  

48. Items t ha t  can change i n  a year 

I (leaky roo f ,  mice o r  ra ts ,  holes i n  f l oo r .  etc.) 
a. With problems -15 
b. Without problems -30 

I 49. Opinions 
a. Exce l lent  .35 
b. Good .30 
c. F a i r  -30 
d. Poor -25 1 50. Pub l ic  Housing .40 

I source: Memorandum from Jones t o  Young, October 14, 1976, Bureau o f  the Census. 



Table 5. Year t o  Year Corre la t ion o f  CPS Estimates 

(1974-1975) 

Correl a t  I on 
Characteris t i c s  J /  Coef f i c ien t  

1. To ta l  Populat ion 0.98 
2. Nonwhite Populat ion 1.00 
3. 0.64 

I 
Rural Nonfarm Populat ion 

4. Tota l  Rural Farm Popul a t i on  0.42 
5. Central  C i t y  Populat ion 0.72 
6. SMSA Popul a t  i on 0.71 

I 
7. Nonwhite SMSA Populat ion 0.62 
8. Household Heads 0.46 
9. Tota l  Not i n  Labor Force 0.34 

I 
10. Not i n  Labor Force - .Keeping House 0.35 
11. Not i n  Labor Force - Male, ages 20t 0.29 
12. Not i n  Labor Force - Nonwhite Male, ages 

16-64 I n  School 0.19 

I 
13. Not i n  Labor Force - Nonwhite Female, Ages 

25-64 0.23 
14. Not i n  Labor Force - Nonwhite 0.30 

I 
15. A g r i c u l t u r e E m p l o y e d - T o t a l  0.43 
16. Agr icu l tu re  Employed - Male 0.44 
17. Agr i cu l t u re  Employed - Working 35+ Hours 

I 
Per Week 0.43 

- 18. Agr icu l tu re  Imp1 oyed - Sel f-Empl oyed 0.36 
19. Agr icu l tu re  Employed - Wage and Salary 0.39 
20. Agr i cu l tu re  Employed - Female 

I 
21. Agr icu l tu re  Employed - Working 1-34 Hours 

Per  Week, Economic Reasons 0.06 
22. Agr icu l tu re  Employed - Teenager (16-19) 0.24 

;I 
23. Agr i cu l t u re  Employed - Nonwhite 0.58 
24. AgricultureEmployed-UnpaidFamilyWorkers 0.44 
25. Agr i cu l t u re  Employed - Female, Ages 20+ 

I 
Farmers and Farm Managers 0.11 

26. Agr i cu l t u re  Employed - Nonwhite, Sel f-Employed 0.03 
27. C i v i l i a n L a b o r F o r c e - T o t a l  0.34 
28. Nonagricul t u r e  Employed - To ta l  0.32 

I 
29. Nonagricul t u r e  Employed - Wage and Salary 0.31 
30. Nonagr icul ture Employed - Yorker 35+ Hours 

Per Week 0.26 
I 

31. Nonagr icul ture Employed - Hale 0.31 
32. Nonagr icul ture Employed - Female . 0.28 

0.41 33. Nonagricul t u r e  Employed - Blue Col l a r  
34. Nonagricul t u r e  Employed - Wage and Salary 

I 
Yorkers, Manufacturing 0.49 

35. Wonagriculture Employed - Hale, Ages 20+ 
White Co l la r  0.50 

I 
36. Nonagricul t u r e  Employed - Female, Ages 2% 

Ful l - t ime, Worker 40 Hours Per Week 0.22 I 
1/ A l l  - charac te r i s t i cs  r e f e r  t o  t h e  popula t ion 16+ years, unless otherwise ind~ca ted .  I 



I Table 5 continued 
Correlation 

Characteristics Coefficient 

Nonagricul ture Employed - Wage and Salary 
Workers, Retail Trade 

Civilian Labor Force - Part-time, Ages 20-64 
Nonagr i cul ture Empl oyed - Worked 1-34 Hours 

Per Week, Usually Full-time 
Civil ian, Labor Force - Teenage (16-19) 
Nonagriuculture Employed Teenage (16-19) 
Nonagricul ture Employed - Sel f-Employed 
Nonagricul ture Employed - Worked 1-14 Hours 

Per Week 
Nonagriculture Employed - Wage and Salary 

Workers, Construction 
Nonagricul ture Employed - Employed, School 

is Main Activity, Ages 16-21 
Nonagriculture Employed - Worked 1-34 Hours 

Per Week, Economic Reasons 
Nonagriculture Employed - With a Job, Not 

at Work 
Nonagricul ture Employed - Worked 1-34 Hours 

Per Week, Usulaly Full-time, Economic Reasons 
Nonagriculture Employed - Live on a F a m  
Nonagricul ture Employed - With a Job, Not at 

Work, Salary paid 
Nonagriculture Employed - Wage and Salary, 

Private Household Workers 
Nonagriculture Employed - With a Job, Not at 

Work, On Vacation 
Nonagricul ture Employed - Female, Ages 20+, 

Drivers and Del i verymen 
Nonagr i cul ture Empl oyed - Ma1 e, Ages 45-54, 

Wage and Salary, Private Household Workers 
Civialian Labor Force - Nonwhite 
Nonagricul ture Employed - Nonwhite 
Nonagricul ture Employed - Nonwhite, Female 
Nonagriculture Employed - Nonwhite, Blue Collar 
Nonagricul ture Employed - Nonwhite, Ma1 e, 

Full-time, Worked Equal to or Less than 40 
Hours Per Week 

Nonagricul ture Employed - Nonwhite, Full-time, 
Worked 41+ Hours Per Ueek 

Nonagriculture Employed - Nonwhite, Male, 
Ages 3 5 4 4  

Nonagricul ture Employed - Nonwhite, Male, 
Service Workers 

Employed - Nonwhite, Female, Ages 45-54 
Employed - Nonwhite, Worked 1-34 Hours Per 

Week, Economic Reasons 
Nonagri cul ture Empl oyed - Nonwhite , Worked 1-34 

Hours Per Week, Economic Reasons 



Table 5 continued 

Character is t ics  ~ o e f f i c e i n t  

Nonagricul t u r e  Employed - Nonwhite, Employed as 
Managers, O f f i c i a l s ,  Propr ie tors  

Unemployed - Tota l  
Unemployed - Ful l - t ime Labor Force, Ages 20-64 
Unemployed - 5+ weeks 
Unemployed - Because Lost  Last  Job 
Unemployed - Ma1 e 
Unemployed - White Male 
Unemployed - Household Heads 
Unemployed - Female 
Unempl oyed - White Female, Teenage (16-19) 
Unemployed - White Female 
Unemployed - Had Been Wage and Salary, 

Manufacturing 
Unempl oyed - Teenage (16-19) 
Unemployed - Ma1 e Unemployed Less Than 

5 Weeks 
Unemployed - Had Been Craftsmen and 

Kindred Workers 
Unemployed - Female, Fu l l - t ime Labor Force, 

Reentered a f t e r  5 years 
Unemployed - Because L e f t  Last  Job 
Unemployed - Part-t ime Labor Force 

Ages 20-64 
Unemployed - No Previous Fu l l - t ime Work 
Unemployed - White Female, Ages 20-64, 

Never Married 
Unemployed - Vietnam Era Veterans, Male, 

Ages 20-24 
Unempl oyed - Part-t ime Labor Force, Ma1 e 

Ages 20+ 
Unemployed - Less Than 5 Weekds, Industry 

was Pub1 i c  Administrat ion 
Unempl oyed - Nonwhite 
Unempl oyed - Nonwhite, 5+ weeks 
Unemployed - Nonwhite, Because Lost  Las t  Job 
Unempl oyed - Nonwhite , Ma1 e 
Unemployed - Nonwhite, Female 
Unempl oyed - Nonwhite, teenage, (16-19) 
Unemployed - Nonwhite, Female, 5-14 Weeks 
Unemployed - Nonwhite, 27+ Weeks 
Unemployed - Nonwhite, Teenage Female (16-19) 
Unemployed - Nonwhite, Teenage, Hale (16-19) 
Unemployed - Nonwhite, Male, Ages 20-64, 

Divorced, Widowed o r  Separated 
Unemployed - Nonwhite, Because L e f t  Last  j ob  

Source: Train, 6., Cahoon, L., and Hakens, P., "The Current Populat ion Survey - 
Variances, Inter-Relat ions and Design Effects ," presented a t  the annual meeting 
of t he  American S t a t i s t i c a l  Association, 1978. 



Tab1 e  6. Estimated C o r r e l a t i o n  C o e f f i c i e n t s  

Between the 1975 8 1976 Annual Est imates o f  V i c t im iza t i ons  

(NCS - Nat ional  Sample) 

1 Charac te r i s t i cs  

Cor re l  a t  i on 

C o e f f i c i e n t  

( Tota l  crimes against  persons 

To ta l  crimes o f  v io lence 

1 T o t a l  rapes 

1 To ta l  robberies 

To ta l  robb. & attempted robb. w l i n j u r y  

[ Tota l  robb. & attempted robb. w / l n j u r y  

from ser ious assau l t  

( T o t a l  robb. L attempted robb. w l i n j u r y  

I f rom minor assau l t  

T o t a l  robb. & attempted robb. wlo i n j u r y  

( T o t a l  assaul ts  

T o t a l  aggravated assau l ts  

( T o t a l  aggravated assaul ts  w l i n j u r y  

T o t a l  attempted assau l ts  w/weapon, aggravated 

1 ~ot.1 simple assaul ts  

I T o t a l  simpl e  assaul ts  w l i n j u r y  

To ta l  attempted assaul t s  wlo weapon, simpl e  

1 T o t a l  crimes o f  t h e f t  

I 
To ta l  personal l a rcen ies  w/contact 



Tab1 e 6. (cont inued) 

C h a r a c t e r i s t i c s  C o r r e l a t i o n  C o e f f i c i e n t  

T o t a l  purse snatching -.020 

T o t a l  pocket p i ck ings  

T o t a l  personal l a rcen ies  w/o contac t  

Crimes of violence; White 

Robberies; White 

Assaults,  Whi t e  

Aggravated assaults;  White 

Simple assaults;  White 

- Crimes o f  t h e f t ;  White 

Crimes o f  violence; Black 

- Robberies; Black , 

Assaults;  Black 

Crimes o f  t h e f t ;  Black 

Crimes of v io lence;  male 

Robberies, male 

Assaults;  male 

Crimes of t h e f t ;  male 

Crimes o f  violence; female 

Robberies; female 

Assaults;  female 

Crimes o f  t h e f t ;  female 

Crimes o f  violence; age 12-19 

Robberies; age 12-19 

Assaults;  age 12-19 

Crimes of t h e f t ;  age 12-19 -305 



Table 6 (continued) 

I 
Characteristics Correlation Coefficient 

u 
Crimes of violence age 20-34 

Robberles; age 20-34 

i Assaults; age 20-34 

Crimes of theft; age 20-34 

( Crimes of violence; age 65+ 

Robberies ; age 35-64 

I Arraul t s ;  age 35-64 

I Crimes of theft; age 35-64 

Crimes of violence; never married 

[ Robberies never married 

Assaults; never married 

1 Crimes of theft; never married 

I Crimes of violence; married 

Robberies ; married 

( Assaults married 

Crimes of theft; married 

( Crimes of violence; male; never married 

I Robberies; male; never married 

Assaults; ma1 e; never married 

( Crimes of theft; male never married 

Crimes of violence; female; married 

( Robberies; female; married 

Assaults; female; married 

1 Crimes of violence; widowed 



Tab1 e 6 (continued) 

Character is t ics  Cor re la t ion  Coe f f i c i en t  

Crimes o f  violence; fami ly incane s $7,500 

Robberies; fami ly  income 6 $7,500 

Assaults; fami ly  -inc. 6 $7,500 

Crimes o f  t he f t ;  f ami l y  inc. S $7,500 

Crimes o f  violence; fami ly  inc.  $7,500-$14,999 

Robberies, fami l y  inc.  $7,500-$14,999 

Assaults; fami ly  inc.  $7,500-$14,999 

Crimes o f  t h e f t ,  f ami l y  inc. $7.500-$14,999 

Crimes o f  violence; fami ly  inc.  $15,000+ 

- Robberies; fami l y  inc.  $15,000+ 

Assaults; fami ly  inc.  $15,000+ 

Crimes o f  t he f t ;  fami ly  inc .  $15,000+ 

Crimes o f  violence; fami ly  inc.  < $15,000 

Robberies; fami ly  inc.  < $15,000 

Assaults; famuly inc .  < $15,000 

Crimes o f  violence; separated o r  d ivorced 

Crimes o f  violence; i n s i de  cen t ra l  c i t i e s  

i n  met ropo l i tan areas 

Robberies; i n s i de  cen t ra l  c i t i e s  i n  

met ropo l i tan areas 

Assaults; i n s i de  cen t ra l  c i t i e s  i n  

metropol i tan areas 

Crimes o f  t h e f t ;  i n s i de  cen t ra l  c i t i e s  i n  

metropol i tan areas .440 



Table 6 (continued) 

I 
Characteristics Correl ation Coefficient 

I Crimes of violence; outside central c i t ies  

( i n  metropol itan areas 

Robberies; outside central c i t ies  i n  u metropol i t a n  areas 

1 Assaults; outside central c i t ies  i n  

metropolitan areas 

( Crimes of theft; outside central cit ies 

i n  metropolitan areas 

1 Crimes of violence; i n  nonmetropolitan areas 

Robberies; i n  nonmetropolitan areas 

Assaults; i n  nonmetropolitan areas 

Crimes of theft; in nonmetropolitan areas 

Crimes of violence; i n  metropol itan areas 

Robberies; in metropolitan areas 

Assaul t s ;  i n  metropol i tan areas 

Crimes of theft; in metropolitan areas 

Total crimes against households-property 

Total burg1 aries 

Total burglaries - forcible entry 

Total burglaries - unlawful entry 

Total burglaries - attempted forcible entry 

Total household larcenies 

Total  household larcenies - com~leted 



Tab1 e 6 (continued) 

Character is t ics  Corre la t ion Coe f f i c ien t  

Tota l  household larcen ies - attempted 

To ta l  household larcenies; s $50 

Tota l  household larcenies; $50+ 

Tota l  motor veh ic le  t h e f t s  

To ta l  motor veh ic le  t h e f t s  - completed 

To ta l  motor veh ic le  t h e f t s  - attempted 

Burglar ies;  White 

Household larcenies; White 

Motor veh ic le  the f t s ;  White 

Burglaries; Black . 

Household 1  arcenies; Black 

Motor veh ic le  the f t s ;  Black 

Burglaries; owned/bought tenure 

Household larcenies; owned/bought tenure 

Motor veh ic le  the f t s ;  owned/bought tenure 

Burglar ies;  rented tenure 

Household larcenies; rented tenure 

Motor veh ic le  the f t s ;  rented tenure 

Burglaries; age of head 12-34 

Household larcenies; age o f  head 12-34 

Hotor veh ic le  thefts; age o f  head 12-34 

Burglar ies;  age o f  head 35+ 

Household larcenies; age o f  head 35+ 

Motor veh ic le  the f t s ;  age o f  head 35+ -.011 



Tab1 e 6 (continued] 

I 
Characteristics Correlation Coefficient 

I 
Burglaries; inside central c i t ies  i n  

1 metropolitan areas 

( Household larcenies; inside central ci t ies  

i n  metropolitan areas 

) Motor vehicle thefts; inside central c i t ies  

i n  metropol i t an  areas 

1 Burglaries; outiide central c i t ies  i n  

i metropol itan areas 

Household larcenies; outside central c i t ies  

( i n  metropol i t a n  areas 

Motor vehicle thefts; outside central c i t ies  

1 i n  metropolitan areas 

u Burglaries i n  nonmetropolitan areas 

Household larcenies i n  metropolitan areas 

( Motor vehicle thefts i n  nonmetropol itan areas 

Burglaries; family inc .  5 $7,500 

) Household larcenies; family inc. r $7,500 

I Motor vehicle thefts; family inc. S $7,500 

Burglaries; family inc .  5 $15,000 

( Household larcenies; family inc .  d $15,000 

Motor vehicle thefts; family inc .  s $15,000 

( Burglaries; family inc. $15,000+ 

Household larcenies; family inc. $15,000+ 

Motor vehicle thefts; family inc. $15,OOO+ 

I 
Source: Memorandum from Assanua to  Schooley, April 17, 1980, Bureau of the Census. 

1 
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Attachment I 

COMPOSITE ESTIMATORS 

A. Composite Estimation i n  the  CPS 

1. The K Composite Estimator 

'The Current Populat ion Survey - Design and Methodology," Technical Paper 40 (1978). U.S. 

Dept of Comnerce, Bureau of t he  Census. 

The K composite est imator o f  l e v e l  (mean o r  t o t a l  o f  a ce r t a i n  labor  force 

cha rac te r i s t i c )  i n  the cur rent  month h, y;l i s  given by 

~h - (1-K) Yh + K ( ~ h - ~  + d,,, ,,-I); 0 < K < 1, 

where 

. 
Yh- 1 i s  the composite est imator o f  l e v e l  f o r  the preceding month h-1, 

yh i s  the second-stage r a t i o  est imator o f  l e v e l  f o r  the cur rent  month h, 
" (I 

Yh and Yh-1 are the second-stage r a t i o  est imators f o r  months h and h-1 based on the 

s i x  r o t a t i o n  groups t ha t  are i n  sample f o r  both months h and h-1. 

The variance o f  t h i s  est imator i s  g iven i n  Hansen, Hurwitz and Hadow (1953), Sample 

Survey Methods and Theory Vol. X I .  John U i l ey  L Sons New York. This est imator w i t h  K - .5 

was used previously i n  the  CPS. 

2. The AK Composite Estimator 

Huang and Ernst  (1981) "Comparison o f  an A l te rna t i ve  Estimator t o  the  Current Composite 

Est imator i n  CPS," Proceedings o f  t he  American S t a t i s t i c a l  Associat9on, Survey Research 

Methods Section, 303-308. 

Under the 4-8-4 r o t a t i o n  pat tern,  l e t  yhi be the  second stage r a t i o  est imator of the 



level (mean or total) in the current month h based on the rotation group i (which is in 

1 Its 4-th time in the sample), 1 - 1, 2, ... 8. Assume the following: 

(1) V(yhi) - r L  for all h, i 

(2) Estimators derived from different rotation groups of 

u a given month are uncorrelated; that is 

Cov (yhi*, yhj) - 0 , i j - 1, 2, ... 8 
( (3) Estimators derived from the overlapping rotation 

I groups are covariance stationary. 

The AK composite estimator is a general ization of the K composite estimator 

( previously used in CPS and is given by 

( Note that when A - 0, K - 0 the AK composite estimator reduces to the simple average of 
the estimates from the eight rotation groups. When A - 0 and K = .5 the AK composite 

1 estimator reduces to the K composite estimator previously used in the CPS. 
Thus, the AK composite estimator has the potential of assigning more weight to the 

I rotation groups which have been in the sample for the 1st and 5th time, and less weight to 
1 the rest of the rotation groups than the corresponding weights in the K canposite 

estimator. 

I The variance of the AK composite estimator is given in Huang and Ernst (1981). The 
C 



AK composite est imator was found t o  be more e f f i c i en t  than the K composite est imator f o r  
I 

monthly l eve l ,  month t o  m n t h  change and annual average f o r  both 4-8-4 and 3-9-3 r o t a t i o n  I 
patterns. The AK composite est imator w i t h  A = .2 and K = .4 i s  cu r ren t l y  being used i n  

t he  CPS. 

8. Minimum Variance Composite Estimators 

1. Yo1 t e r  (1979) 'Composite Est imat ion i n  F i n i t e  Populations", Journal of the 

American S t a t i s t i c a l  Association, 74, 604-613. 

This procedure i s  app l icab le  t o  any r o t a t i o n  pat tern.  I l l u s t r a t e d  here 

f o r  f i r s t  quar ter  estimates one year apar t  considering on ly  two years' data. 

For 1987 and 1986 1 s t  quarters, the  vector o f  simple est imators i s  
0 

= ( y t  t, y t  t -1 ,Y t  t-2,yt-1 t-1,yt-1 t-2,yt-1 t -3)  * 
where yij i s  t he  f i r s t  quarter  simple estimate (monthly average) f o r  the  i - t h  

year from the  j - t h  year panel, (t = 87, t-1 = 86. etc.).  

be the vector  of unknown parameters ( t r u e  monthly averages f o r  the quarter) .  

Assume the general l i n e a r  model 

the e r ro r  vector  e s a t i s f i e s  
0 

E (e) = 0, E (e e ) - V, 

V i s  the variance - covariance ma t r i x  o f  the vector  o f  simple est imators and 

must be nonsingular. We have v e r i f i e d  a l geb ra i ca l l y  t h a t  V i s  nonsingular fo r  

annual estimates, and f o r  a1 1 quar te r l y  estimates considering sample overlap 

one year apart.  

Then 

8 - PY, 

where 



P - (x '  V-l x ) - ~  X '  V-l , V-l i s  t h e  inverse o f  m a t r i x  V, 

1 and Var (i) - ( x '  V-l x)-I - C say. 

The m a t r i x  P i s  composed o f  t h e  c o e f f i c i e n t s  t h a t  a re  app l ied  t o  t h e  s imple 

The design m a t r i x  X  and variance - covariance m a t r i x  V i n  t h i s  case are  

I x -  1 ,  v - 1 0 0 0 0 0  

est imators i n  forming t h e  minimum variance l i n e a r  unbiased (MVLU) est imators.  - 
Thus, X t  - Ply , Xt-l - PZY, 

I 

where Pi i s  the  i - t h  row o f  P. LI 

The es t imator  of change X t - X t _ l  i s  simply Xt - Xt-l - PIY - P2Y. - - 

1 0  
1 0  
0  1 
0 1 

where Cij i s  t h e  i j  element o f  C mat r ix .  

O l O p O O  
O O l O p O  
O p O l O O  
O O p O l O  

I 

I t  i s  important  t o  no te  t h a t  t h i s  est imator  uses a l l  a v a i l a b l e  data up t o  and 

i n c l u d i n g  t h e  year t. When data f rom succeeding years 1988, 1989 e tc .  a r e  

0  1 

ava i l ab le ,  est imates f o r  1987, 1986 etc.  a l s o  change. 

0 0 0 0 0 1  

Advantage: App l icab le  t o  any r o t a t i o n  p a t t e r n  and data 

Yhere r2 - 1 (assumed) and p  i s  the  c o r r e l a t i o n  c o e f f i c i e n t .  

s t ruc tu re .  I t  requ i res  o n l y  s p e c i f i c a t i o n s  f o r  design 

and variance-covariance mat r ices  X and V. 

Disadvantages: (1) Requires storage of simple est imates f o r  

a l l  prev ious years. - 
(2) Composite est imates f o r  e a r l i e r  years a r e  changed. 

(3) Becomes a  computat ional burden w i t h  l a r g e  number o f  

survey c h a r a c t e r i s t i c s  as number o f  years increases 

because i t  r e q u i r e s  i nve rs ion  o f  mat r ices  V and 

( x *  v - l  x). 



2. Cochran (1963) Sampl i na  Techniques, John Wiley & Sons, New York. 

Assume sample s i ze  on each occasion i s  n. On occasion h, the  propor t ion 

o f  t h e  sample matched w i t h  occasion (h-1) i s  X . The variance u' and t he  

c o r r e l a t i o n  p between i tem values on the same u n i t s  on two successive 

occasions are assumed same throughout. A p a r t  of the sample on occasion h my 

a l so  be matched w i t h  t h e  sample on occasion (h-2). but  t h i s  i s  ignored. The 

two estimators o f  mean Yh on the h-th occasion are yh,, from the unmatched 
9 - - 

propor t ion  of the sample, and yhm - yhm + b (yh-l - yh-1 ,m) from the matched 

p o r t i o n  o f  the sample where b i s  the regression c o e f f i c i e n t  and Yh-l i s  the 

composite est imator on occasion h-1. 
,- 

Then the composite est imator f o r  the h-th occasion i s  

and i t s  variance i s  

where 

The asymptotic value of V(yh ) as h + . i s  
9 

where 

XK' + ( l - ~ ) ( l - ~ ) ~ ( l - p z )  
go = . 

A ( l - ~ ) [ l - p ~  (1-K) z ]  

9 

The value of K which minimizes the 1 im i  t i  ng variance ~ ( 5 ~ )  i s  



- ( The est imator  o f  change Yh- yh - 1s simply yA - Yh-l. 

I And i t s  variance i s  
* * 

0 ' ' ( - [gh + P ~ . . ~ ( ~ - ~ P ( ~ - K )  ) I *  

Advantages : (1) Requires storage o f  t he  composite est imate 

f o r  t h e  previous year only.  

(2) Composite est imates fo r  e a r l i e r  years a re  n o t  changed. 

(3) It i s  a l s o  t h e  minimum var iance est imator .  

(4 )  Computat ional ly much simpler than t h e  U o l t e r  Est imator.  

3. Ernst-Breau (1983). Unpublished Manuscript, Bureau o f  t h e  Census, 

( Yashington, D.C. 

Th is  composite est imator  was developed s p e c i f i c a l l y  f o r  t h e  CPS 

1 Supplements t h a t  a r e r e p e a t e d  every year l i k e  the  March Supplement and thus 

I assumed 50% over lap between samples one year apart  and no over lap  between 

samples two years apart .  

( The est imator  of the  cur rent  y e a r l y  l e v e l  i s  

( where XIBl i s  t h e  simple est imate o f  y e a r l y  l e v e l  f o r  t h e  

I 
cur rent  year based on t h e  50% o f  the  sample t h a t  i s  n o t  matched 

w i t h  t h e  previous year, 

I i s  t he  simple est imate o f  y e a r l y  l e v e l  f o r  t h e  

cu r ren t  year based on t h e  50% o f  t h e  sample t h a t  i s  matched w i t h  

I t he  previous year, 



and 

XZV1 is the simple estimate of yearly level for the previous year 

based on the 50% of the' s m p l  e that is matched with the current 

year, etc. 

Assume V(XIBj) = oz, for all i,j, 

Cov (Xi,Z. Xi+l,l) = paz, for all i, 

and all other chvariances are zero. 

Then coefficients Ai's are given by 

where Z1 = [I - m F F ] / p ,  

lim C2 = 0. 

n + c 

Therefore, i-1 1imAi - Z1 l ( 2  - PI). 
n + m  

Finally, the 1 imiting variance (algebraic details omitted) is 



I 
( Advantages: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

39 

( 1 )  Requires storage of the composite estimate 

for the previous year only. 

(2)  Composite estimates for earlier years are not changed. 

(3 )  I t  i s  also the minimum variance estimator. 

(4)  Computational ly much simpler than the Wol ter Estimator, 

and slightly simpler than the Cochran Estimator. 



Attachment 11. 

Data St ructure  for  Annual Estimates 

Annual Estimate 

1984 Estimate 

1984 Panel 

Yave Rotat ion 
2 123 

1985 Panel 
o t  Data f o r  

3 ND - 
4 D 

( I n s u f f i c i e n t )  - 21 

1985 Estimate 1986 Estimate 

1984 Panel 1984 Panel 

Yave Rotat ion Wave Rotat i  on Data For 
5 12 3 8 'J/ 
6 4 1 2 3  2 JF- 
7 4 1 2 3  3 J FM 
8 4 1 2 3  9 4 J FMA 

1 FMAM 
2 MAMJ 
3 AMJJ 

( I n s u f f i c i e n t )  - 21 

1985 Panel 1985 Panel 

? g 4 1  
'LJave Rot 

. 4 2 3 4  

1986 Panel 1986 Panel 
ave Rot Data f o r  have 

3 ND - 3 2 3 4 1  
4 D 3 2 3 4  

( I n s u f f i c i e n t )  - 21 4 1 2 3 4  

1987 Panel 
Data f o r  

3 ND- 
4 D 

( I n s u f f i c i e n t )  - ' 1  

/ Le t t e r s  J, F, ... DstandforrnonthsJanuary, February ... December. - 
' 1  This panel does not  provide an annual estimate f o r  t he  year e.g., 1985 - 

Panel provides data only f o r  the f ou r t h  quarter  o f  1984. 



Attachment I 1  (cont.) 

I Data S t r u c t u r e  f o r  Annual Est imates 

1988 Est imate 

1985 Panel 1986 Panel 
Data f o r  )lave Rot Data f o r  

3 J F- 3  JF- 
7 2  7 

4  JFM 4  J FM 

I 1 JFMA 8 1 JFMA 
2  FMAM 2 FMAM 
3  MAMJ 3 MAMJ 
4 AMJJ ( ( I n s u f f i c i e n t )  - '/ ( I n s u f f i c i e n t )  z /  - 

1986 Panel 1987 Panel 

I wave Rot 
4 2 3 4  

Wave Rot 

1 2 3 4  
4 2 3 4  

1: 5 1 2 3 4  
1 2 3 4  6 1 2 3 4  

7 1 2 3 4  7 1 2 3 4  

I ,987 Panel 1988 Panel 
ave Rot 

T J 4 1  
kave Rot 

2 3 4  
1 2 3 4 1  
2  2  3 4  

3  1 2 3 4  3  1 2 3 4  

I 1 2 3 4  4  1 2 3 4  

1988 Panel 1989 Panel 
o t  D a t a f o r  Wave Rot Data f o r  

3  ND - 3  ND 
T - T - v  

4  D  4  D  I ( I n s u f f i c i e n t )  - ( I n s u f f i c i e n t )  '/ - 

/ L e t t e r s J ,  F, ... D s t a n d f o r m n t h s J a n u a r y ,  February, ... December. I - 
' I  This panel does not  p r o v i d e a n a n n u a l  e s t i m a t e f o r  t h e y e a r e . g . ,  1985 - 

I Panel prov ides da ta  on l y  f o r  t h e  two quar te rs  o f  1987. 




