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This paper ~escribes two appl icat ions of models 
to data frosn Census Bureau surveys. In one, a 
modified Jal,es-Stein estimator incorporat ing a 
l inear  regression model has been applied to sample 
data from the°1970 census. The resul t ing estimates 
have been employed as base f igures for  small areas 
in the Census Bureau's program of estimation for  
purposes of General Revenue Sharing. (The t i t l e  
of th is  paper t reats  the 1970 census 20-percent 
sample as a survey.) The other appl icat ion,  a 
l inear  regression nlodel to estimate the current 
proportion of chi ldren in poverty fami l ies by 
State, represents an important canponent in the 
Census Bureau's evaluation of the sample estimates 
of th is  charac te r is t i c  from the 1976 Survey of 
Income and Education. The appl icat ion of the 
l a t t e r  model, therefore,  fa l l s  broadly into the 
category of inference. 

One intent of th is  paper is to i l l u s t r a t e  possible 
d i rect ions for future appl icat ions of models for  
purposes of both estimation and inference from 
survey data. The two appl icat ions here l;i~ay be 
viewed as approaches to problems ly ing beyond the 
scope of more standard survey pract ice.  Thus, 
each represents an attenlpt to extend the u t i l i t y  
of survey data in a manner tI~at may be cotlsidered 
general ly cons i s t en tw i t hex i s t i ng  object ives and 
pract ice at the Census Bureau. 

A second aim of th is  paper is to raise questions 
related to the foundations of est imation, and 
pa r t i cu l a r l y  of inference, from sample surveys. 
In th is  second respect, th is  paper footnotes 
"S ta t i s t i ca l  Theory and Practice at the U.S. 
Bureau of the Census," of Nisselson and Isaki 
(1977). The two authors observe that models and 
other p r io r  information are employed extensively 
in the design of Census Bureau surveys but em- 
phasize that the class of survey designs is gener- 
a l l y  res t r i c ted  to p robab i l i t y  sampling. Nisselson 
and Isaki also imply t hat model s play essent ia l ly  
no role in esti lnation or inference from surveys 
at the Census Bureau. While f inding no essential 
argument with these conclusions, th is  paper w i l l  
suggest that the l ink between demographic surve,/ 
data and the pract ice of estimation and inference 
is almost always, although to varying degrees, 
mediated by models. 

The two appl icat ions to be discussed in detai l  
here fa i l  to serve as typical  examples of th is  
general appl icat ion of models in survey pract ice;  
rather ,  they represent extreme cases, i l l u s t r a t i n g  
the thesis by exaggeration. Other exanlples w i l l  
be offered to indicate the sense in which models 
play a key role in estii.~ation and inference als 
the Census Bureau. 

F ina l l y ,  at the r isk of some ambiguity, the tern 
"model" w i l l  apply to two d i f fe ren t  concepts in 

th is  paper. In a general sense, "model" may 
s ign i fy  the representat ion of a process of sci-  
e n t i f i c  inqui ry ,  so that  one may speak of the 
theory of sampling from f i n i t e  populations as a 
model for  the pract ice of Census Bureau surveys. 
The more speci f ic  sense in th is  paper w i l l  be 
to ind icatea r e s t r i c t  ion imposed upon an unknown 
f i n i t e  population beyond the res t r i c t i ons  dictated 
by logic alone. For example, a l inear  model 
expressing a re la t ionship  between a population 
charac te r i s t i c  and other measured quant i t ies may 
be considered a r e s t r i c t i o n  upon the class of 
possible populations through the imposed l inear  
re la t ionsh ip .  

The two appl icat ions to be considered here in- 
volve models in th is  second sense, and they w i l l  
be employed to i l l u s t r a t e  that estimation and 
inference from sample surveys are also t y p i c a l l y  
based upon models that  r e s t r i c t  the st ructure of 
the unknown population to some extent.  

Estimation 

Estimation fromdemographic surveys at the Census 
Bureau is almost always accomplished tIlroughsulls- 
mation of weights. (A s ign i f i can t  exception occurs 
with the composite estimator in the Current Pop- 
u lat ion Survey.) Frall the perspective of the 
theory of sarnpling from f i n i t e  populations, the 
weights re f lec t  both the inverse of tile p robab i l i t y  
of select ion (the so-cal led "unbiased" estimate) 
and stages of ra t io  est imation. Again, from th is  
perspective, ra t io  estimation i.lay be construed 
as an often e f fec t i ve tec l l n ique to  reduce variance 
at the cost of negl ig ib le  bias. 

In pract ice,  mul t ip le  steps of ra t io  estimation 
are employed to accomplish far  more than tile re- 
duct ion of variance. Adjustments to c~npensate 
fo r  noninterviews are followed by adjustments to 
bring the survey estimates up to indepe~idently- 
derived national estimates by age, race, and sex. 
Independent estimates for States may also be 
introduced, as well as rules to force logical 
consistencies, such as the number of husbands 
l i v ing  with t he i r  wives matching tile number of 
wives l i v i ng  with t he i r  husbands. Clear ly ,  th is  
extended process of estimation is based upon what 
might be ca l leda model of coverage for the survey, 
since the process can produce consistent estimates 
of charac te r i s t i cssuchas  unemployment or poverty 
only under cer ta in res t r i c t i ons  of tile population. 
In other words, the weighting procedures specify 
a series of steps leading from the raw survey 
data to a set of estimates, but the operations 
could be equated, at least approximately, to a 
set of assumed s t ructura l  re lat ionships between 
the expected frequencies in the survey data and 
the population. 
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The coverage model ref lected by the preceding 
approach has known def ic ienc ies.  Contradictory 
resul ts  spring from the var ia t ion in weights 
among fami ly members, and pers is ten t l y  discrepant 
patterns fa l l  outside of sampling error .  A con- 
siderable amount of research, both wi th in  and 
outside of the bureau, has been directed toward 
the development of a l te rnat ive  models of survey 
coverage. (The paper by Yuskavage, Hirschberg, 
and Scheuren (1978) provides a thoughful dis- 
cussion of th is  problem, as well as references 
to other work.) 

I f  one adds to the problem of weighting the rules 
for  ed i t ing ,  and p a r t i c u l a r l y  the procedures for  
imputation, i t  is clear that an extensive array 
of implied modelsl inks the col lected survey data 
to the f ina l  esti lnates. These l inks have been ac- 
knowledged many times before, but t he i r  impor- 
tance seems to be often omitted from discussions of 
the foundations of survey est imation. This omis- 
sion, I bel ieve, leads to incomplete considera- 
t ion of the foundations of actual survey pract ice.  

The appl icat ion of modeling to be presented here 
d i f f e rs  considerably from the general models jus t  
alluded to.  As required bylaw, the Census Bureau 
transmits to the Department of the Treasury 
current estiJ~Jates of per capi ta income for the 
approximately 39,500 units of local government 
par t i c ipa t ing  in the General Revenue Sharing 
Program. In short ,  the current estimates represent 
an updating of base year f igures for  income year 
1969. For al l  larger places, 1970 census sample 
estir~lates provide the base year f igure ,  whereas 
for places of population under 500 persons, the 
respective county values of per capita income 
were employed as base f igures for  1969 in forming 
the set of estimates for 1972. Allowing county 
f i gu res tos tand  fo r  these small places represents 
a model of the simplest sort .  Through the use 
of otI~er models, i t  subsequently became possible 
to replace the subst i tuted county f igures for  small 
places with aJames-Stein estimator incorporat ing 
the census sample estimates, the county values, 
and other aux i l i a ry  infon, lat ion. This appl icat ion 
has been presented elsewhere (Fay and Herr io t ,  
1977; Fay, 1978b), but a descr ipt ion w i l l  be 
given here to emphasize the extent to which models 
form an integral part of th is  est imation. 

The s i tua t ion  waswel l -su i ted for  modeling: sample 
estimates of varying r e l i a b i l i t y  were avai lable 
for the places in question, and there was a pre- 
sumed but unassessed re la t ionship  between the true 
per capita incon~ for a given place and that for  
i t s  county. In addi t ion,  aux i l i a r y  in fomat ion  
was avai lable formany of the places in question: 
the value of owner-occupied housing was col lected 
in the 1970 census on a complete-count basis for  
al l  non-farm un i ts ;  and the Internal Revenue 
Service tax return f i l e  provided for most places 
a value of the adjusted gross income perexenlption. 
In short ,  the strategy selected for  the estimation 
related the aux i l i a ry  i n fomat ion  to the sample 
values of per capita income; di f ferences between 

the sample estimates and the derived regression 
equation were assessed re la t i ve  to the sampling 
error  of the census values in order to derive 
a measure of average f i t ;  and th is  measure of f i t  
was used to determine a weighting of the sample 
estimates and the or ig ina l  regression or model 
estimates. The James-Stein estimator formed the 
basis of th is  s t ra tegy.  (Papers of Efron and 
Morris (1972, 1973, and 1975) provide most of 
the theoret ica l  basis f o r t h e f o l l o w i n g a n a l y s i s . )  

Although i t  is possible to present the James-Stein 
estimator in a manner that centers upon i t s  f re-  
quent ist  propert ies,  i t s  descr ipt ion as an em- 
p i r i ca l  Bayes est imator m o r e f u l l y h i g h l i g h t s  the 
modeling aspect of the est imator. Suppose that 
Yi are given sample estimates of 0i wi th variance 

(condit ional upon O i )  D i .  The Bayesian formu- 

la t ion  t reats 0 i as a random var iable;  in th is  

appl icat ion 0 i was modeled as a l inear  combination 

of aux i l i a ry  variables X i j  plus random error .  In 

matrix notat ion,  the model became 

0 ~ N(XB, AI) (1) 

Ylo ~ N(O, D) (2) 

with A representing the underlying super-popu- 
la t ion variance of @ about the predicted values 
X B, and D taken to be the diagonal matrix of tile 
sampling variances D i .  The technique developed 

to estimate the unknown parameters B and A in-  
volved the j o i n t  solut ion of a weighted l inear  

A 

regression to determine B 

A 

: (xT(D + A I ) - I x ) - I  xT(D + AI)- IY (3) 

and adaptation of A > 0 to sa t i s fy  the re la t ion -  
ship among the residu-als of the regression 

n-k = (Y- xB)T(D + AI)-I(Y- XB) (4) 

for  n-k as the residual degrees of freedom of the 
regression. Equations (3) and (4) represent an 
extension of the or ig ina l  James-Stein estimator 
to th is  problem. The or ig inal  weighted combina- 
t ion of the regression and sample values 

6 = X + A(D + ?\I)-I(Y - X~) (5) 

73 



was res t r i c ted  to l i e  w i th in  one standard er ror  
of the sample estimates by 

I 

~i = Yi + vq]i i f  6 i > Yi + ~l]i (6) 

= Yi -v~- i  i f  ~i < Yi - v ~ i  (7) 

= 6 i otherwise (8) 

This last  modif icat ion prevents any model-based 
estimate from ly ing excessively far  from the sample 
estimate, and l im i ts  the expected error  that  
occurs to any pa r t i cu la r  place. 

In th is  appl icat ion,  Yi was taken to be the sample 

(natura l )  logarithm of per capita income and 0 i 

the (natural)  logarithm of the true per capita 
incmne. D i was given approximately as 9.0 times 

the inverse of the sa,~ple estimate of to ta l  per- 

sons; fo r  a place of lO0 persons, D i = .09, 

equivalent to a coe f f i c ien t  of var ia t ion of about 
30 percent for  the sample estimate of per capita 

income (.09 = .302). (The variance of a natural 
logarithm can be equated approximately to the 
square of the coe f f i c ien t  of va r ia t i on . )  Simi- 
l a r l y ,  a l l  independent variables were expressed 
in logari thmic form. Reduced equations were f i t t e d  
for  places without acceptable values for value 
of housing or IRS adjusted gross income per ex- 
emption based on al l  places with adequate data 
for that equation. 

A 

Table 1 shows the values of A obtained for  a 
number of States. When county values alone are 
used in the regression, the values of A tend to 
exceed .04, which is equivalent to an i n t r i n s i c  

er ror  of predict ion of 20 percent (.04 = .202). 
These resul ts  imply that in spi te of the advantage 
of the county values in terms of sampling er ror ,  
(5) weights the sample estimates more heavi ly than 
the county estimates down to a population of about 
225, which corresponds to D i - .04 also. The 
other columns of table 1 show t-hat the aux i l i a ry  
information achieves a s ign i f i can t  reduction in 
the average error  over the use of the county 
values alone. 

This appl icat ion maybe seen to involve two sorts 
of models. The James-Stein estimator i t s e l f  may 
be motivated through an appeal to an i n f i n i t e  pop- 
ulat ion underlying the given f i n i t e  population. 
Furthermore, the use of regression techniques to 
explo i t  basic re lat ionships with aux i l i a ry  data 
representeda r e s t r i c t  ion or nlodel of the i n f i n i t e  
population. The modeling approach const i tuted an 

e f fec t ive  way to reduce the average r i sk ,  and i t s  
use could be j u s t i f i e d  in th is  instance by the 
large number of estimates required and the in- 
a b i l i t y t o f u l f i l l  the requirements through sample 
data alone on a t imely basis. (The 1980 census 
t en ta t i ve l y  w i l l  include a 50-percent sample to 
co l lec t  income and other sample s t a t i s t i c s  for  
small areas.) 

Inference 

The question of inference has held i t s  place 
among the most controversial  in al l  of s t a t i s t i c s .  
Bayesian, f requent is t ,  and f iduc ia l  schools of 
inference, with sometimes substantial  di f ferences 
wi th in  each in te rp re ta t i on ,  have offered us con- 
f l i c t i n g  solut ions.  The respective l im i ta t ions  
of these theories of inference have been rec i ted 
often before by t he i r  c r i t i c s .  In spi te of the 
extensive l i t e r a t u r e  on these questions, aspects 
remain to be f u l l y  explored, as K ie fer 's  (1977) 
recent work has reminded us. 

Relat ive ly  recent ly ,  these same questions have 
been raised with respect to the par t i cu la r  problems 
of survey sampling. Many of the resul t ing debates 
have recognized the i r  para l le ls  to the broader 
area of general s t a t i s t i c s ,  while others have 
seemingly proceeded without th is  awareness. 

The Census Bureau has essent ia l l y  endorsed the 
Neyman-Waldfrequentist approach to inference from 
i t s  surveys. (U. S. Bureau of the Census, 1974.) 
In pract ice,  however, inference has actual ly  oc- 
cupied a decidedly secondary posi t ion re la t i ve  
to est imation. For exampl e , p rac t i ca l l y  al l  var i -  
ances published by the Census Bureau for demo- 
graphic surveys are based upon models. The var i -  
ances given may have been derived in designing 
the survey or represent general izat ions of var i -  
ance estimates from the survey data fo ra  select ion 
of items; although assumptions about components 
of variance rather than complete character izat ions 
of the basic population are involved, they rep- 
resent a r e s t r i c t i o n  or model of the population 
nonetheless. Without e x p l i c i t  recognit ion of ti~e 
underlying models in an in fe ren t ia l  formalism, 
the confidence in terva ls  constructed from the 
published estimates are po ten t ia l l y  too short 
fo r  possible f i n i t e  populations. The f requent is t  
in te rpre ta t ions  given these in terva ls  therefore 
assume more than is stated. 

The example to be discussed here i l l u s t r a t e s  the 
potent ial  and actual importance of models in 
survey inference, although in an unusual manner. 
The model in th is  case both enabled stat~nents to 
be made about a set of survey estimates, thus 
serving the purpose of inference, while simul- 
taneously leading to resul ts  that question the 
adequacy of the foundations of standard survey 
inference to address th is  s i tua t ion .  

The Congress, under T i t l e  I of the Elementary and 
Secondary Education Act of 1965, has al located 
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funds, cur ren t l y  about $2 b i l l i o n  annually, to 
school d i s t r i c t s  through use of a formula that  
includes the number of school-age chi ldren l i v ing  
in poverty fami l i esby  county. To date, the most 
recent s t a t i s t i c s  on poor chi ldren in the a l lo -  
cation formula have come fr~n the 1970 census. 
In the Educational Amendments of 1974, however, 
Congress mandated both a sample survey adequate 
to produce current State estimates of chi ldren 
l i v ing  in poverty fami l ies ( la te r  to become the 
1976 Survey of Income and Education (SIE)) and 
also a report evaluating the survey estimates 
(submitted as "Assessment of the Accuracy of the 
Survey of Income and Education"). The pr incipal  
e f f o r t  in the evaluation centered upon a re in-  
terview of approximately6,000 interviewed house- 
holds in the SIE and 2,000 in the CPS (Current 
Population Survey). The re interv iew attempted 
to create a standard for  comparison through use 
of more intensive interv iewing techniques than 
the or ig inal  survey. (The reinterv iew has been 
described in U.S. Bureau of the Census, 1978; and 
in Fay, 1978a.) 

The re in terv iewdata  supported the basic accuracy 
of the SIE estimates of the number of chi ldren 
in poverty fami l ies by State on important points. 
Tile returns from the SIE had seemed i n i t i a l l y  to 
require explanation in one important regard: the 
SIE national estimate of chi ldren in poverty fam- 
i l i e s  was about 12 p~rcent below the comparable 
f igure for the CPS. Tile re in terv iew data for both 
the SIEand CPS affirmed theSIE national resu l t ,  
however, implying that  more intensive interv iewing 
procedures would not have subs tant ia l l y  altered 
the SIE national resu l t .  The SIE re in terv iew data 
also detected no s t a t i s t i c a l l y  s ign i f i can t  bias 
in the SIEestimates at the level of Census region 
or d iv is ion .  

Other questions remained, however, which could 
only be addressed adequately through appeal to 
a model. The model providing these answers was 
o r i g i n a l l y  developed in 1975 by Gordon Green and 
myself (the model is described in the report to 
Congress, Fay 1978a and 1978b). Incorporat ing 
suggestions from previous work of Ericksen (1972, 
1973) and others, a regression model was developed 
to estimate the proport ion of poor chi ldren by 
State. The model employs sample estimates of the 
current proportions as the dependent var iable.  
The census proportions by State const i tu te  one 
independent var iable,  while two variables are 
formed from BEA estimates of current per capita 
personal income by State by f i nd ing the  medianPCl~n 

of the 51 State (and D.C.) f igures and computing 

Xi2 = In (PCIi/PCl m) i f  PCl i > PCI m (9) 

= 0 otherwise (10) 

X i 3 = 0 i f  PCI i > PCI m (11) 

= In (PCli/PCI m) otherwise (12) 

S imi la r l y ,  two addit ional independent variables 
are fomed fronlthe values of BEA income in1969. 
(A typ ica l  outcome in f i t t i n g  the model is to 
~)btain coef f i c ien ts  that  are negative for  the cur- 
~ent income year and p o s i t i v e f o r t h e  census year, 
. i t h  the impl icat ion that States experiencing a 
~re rapid than average increase in income are 
i k e l y t o h a v e  a concomitant decline in poverty.) 

!he model was developed in 1975 through attempts 
~J predict  the1970 census proportions of fami l ies 
: i  poverty on the basis of BEA data and the cor- 
• esponding proportions fr~n the 1960 census. Al- 
~ ~ough SIE and CPS data have since agreed re la-  
: i ve l y f avo rab l y  with subsequent resu l ts ,  a f u l l ,  
ndependent evaluation of the model w i l l  have to 
~ la i t  the f indings of the 1980 census. 

:i~e model has already served to i l luminate im- 
.,., r tant  aspects of the SIE data, however. For 

example, a concern was i n i t i a l l y  expressed re- 
harding the comparabi l i ty of the SIE and census 
procedures; thedi f ference in national levels be- 
tween theSIEand CPS is compounded byad i f fe rence 
between the CPS and census in 197U, and, a l together ,  
i t  may be argued that  there is an i n t r i n s i c  d i f -  
ference of around 20 percent between the national 
level measured by the census and SIE procedures. 
Some (e .g . ,  Ginsberg and Grob (1978)) suggested 
i n i t i a l l y  th is  substant ial  d i f ference might also 
imply a potential  inconsistency between the SIE 
and census in the measurement of the d i s t r i bu t i on  
of poverty among States, ti le charac ter is t i c  c r i t -  
i c a l l y  important for the a l loca t ion .  

The regression esti~nates derived from theCPS data 
provide the most d i rect  evidence on th is  question, 
since they l ink  1970 to 1976 by an annual series 
obtained from a f ixed n~ethodology. Figures 1 to 
4 were presented in the report to Congress in 
support of the supposition that the changes in 
the d i s t r i bu t i on  of poverty among States since 
1970 as indicated by the SIE ref lected predom- 
inate ly  an actual change in the true d i s t r i bu t i on  
and not consequences of procedural changes. 

The regression was also f i t t e d  d i r ec t l y  to the 
SIE State estimates, giving the resul ts  in table 2. 
The average re la t i ve  di f ference between tile two 
sets of estimates for 1975 is 14 percent (root 
mean square), somewhat beyond the averagesampling 
error  of I0 percent for the SIE estimates. 

The comparison of the re interv iew and tile re- 
gression estimates of t a b l e 2 y i e l d s  a remarkable 
outcome. When States are c l ass i f i ed "  by tI~e 
d i rect ions of di f ference for the model arld tile 
re interv iew from the SIE estimate, table 3a 
resul ts .  There i sa  suggestion in th is  f i r s t  table 
of a s t a t i s t i c a l  tendency f o r t he  re interv iew and 
model to d i f f e r  in the same way: for  30 States 
there is agreement versus disagreement for  20. 
A re la t ion  between the two is d i f f i c u l t  to 
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rat ional ize as a s ta t i s t i ca l  a r t i f ac t :  the rein- 
terview results represent differences for a matched 
subsample of the SIE sample and are therefore 
unrelated in pr incip le to any unrepresentativeness 
of the SIEsample i t s e l f .  For purposes of fur ther  
analysis, a covariance adjustment was applied to 
the SIE-to-model comparisons using aggregate data 
on AFDC income. The basic nature of the adjust- 
ment was to reduce the SIE to model ratios for 
States with comparatively high reported AFDC incon~e 
re lat ive to aggregate administrative controls, 
because these States probably had an over-repre- 
sentation of poor famil ies in the SIE sample. 
Conversely, the adjustment moved theSIE to model 
rat io in the opposite direct ion for States with 
low reported AFDC incc~ne re lat ive to the inde- 
pendent controls. (A more detailed description 
of the rationale and mechanics of th is covariance 
adjustment is given in the report to Congress.) 
Table 3b compares the differences between rein- 
terview and original resul ts,  s t i l l  based on a 
matchedsubsample of the original sample, and the 
adjusted relat ionships between the model and SIE 
estimates. Here, the evidence of association is 
i ncont rovert i bl e. 

parametric in terpretat ion of the reinterview 
data and model results implied the existence of 
a component of nonsampling error in theSIE State 
estimates suf f ic ien t  to increase the average 
sampling error of lO percent to a total average 
mean square error of about 12 percent. The result  
is far from precise, however, since the sampling 
error in the reinterview estimates leads to a 95 
percent confidence interval for  the total error 
ranging from just above lO percent to 14 percent. 

What inferences can be made about the SIE State 
estimates of children in poverty families? The 
report to Congress stressed the essential fact 
central to the evaluation- "The l imi tat ions of 
the survey estimates, both in terms of sampling 
r e l i a b i l i t y  andother possible survey errors, are 
found to be small re lat ive to the changes in 
poverty since the 1970 census. The SIE estimates, 
therefore, more accurately ref lect  the current 
d is t r ibu t ion of poverty among States than the 1970 
census values." Precision beyond this is d i f -  
f i c u l t .  For example, what frequentist interpre- 
tat ion can be given an interval two standard 
deviations around a State estimate? Or for that 
matter, a simi lar interval based upon an impre- 
cisely estimated total error instead? Meaningful 
answers to these quest ions wi l l  require further 
advances in the theory of survey inference, and, 
I surmise, models wi l l  occupy a decidedly key 
role in the solut ion. 
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Table i .  
A 

Estimated A fo r  Places with 20-Percent Sample 
Estimate of Population Less Than 500 

Regression Equation 

States County County and County and County, Tax, 
Tax Housing and Housing 

a. States with More Than 500 Places in Class 

I 1 l i  noi s .036 .032 .019 .017 
lowa .029 .011 .017 .000 
Kansas .064 .048 .016 .020 
Minnesota .063 .055 .014 .019 
Missouri .061 .033 .034 .017 
Nebraska .065 .041 .019 .000 
North Dakota .072 .081 .020 .004 
South Dakota .138 .138 .014 - 
Wi sc ons i n .042 .025 .025 .004 

b. States with 200-500 Places in Class 

Arkansas .074 .036 .039 .018 
Georgia .056 .081 .067 .I14 
Indiana .040 .012 .003 .000 
Maine .052 .015 - - 
Michigan .040 .032 .028 .023 
Oh i o .034 .015 .004 .004 
Ok I ahoma .063 .027 .049 .036 
Pennsylvania .020 .018 .016 .011 
Texas .092 .048 .0 56 .040 

Note: A dash (-)  indicates that the regression was not f i t t e d  
because of too few observations. 
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Fig. 1 Model Estimates Based on CPS of  the Percent of  Total Poor Chi ldren 
in the Northeast Region, by Income Year and D iv is ion  
(1970 Census and 1976 SIE Estimates Shown as Points)  
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Fig. 2 Model Estimates Based on CPS of  the Percent o f  Total Poor Chi ldren 
in the North Central Region, by Income Year and D iv is ion  
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Fig. 3 Model Estimates Based on CPS of the Percent of Total Poor Children 
in the South Region, By Income Year and Div is ion 

(1970 Census and 1976 SIE Estimates Shown as Points) 
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Fig. 4 Model Estimates Based on CPS of the Percent of Total Poor Children 
in the West Region, by Income Year and Div is ion 
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Table 2. Percent  of  C h i l d r e n  5-17 Years Old in  Pover ty  Fam i l i e s  by 
S t a t e ,  Accord ing  to  the 1970 Census, 1976 SIE, and 

Regress ion  Model F i t t e d  to the SIE Es t imates  

Sta tes  by Region 
1969 Es t imates  

19 70 Census 

1975 E s t i ~ . l a t e s  

1976 SIE Regress ion  i,iodel 
F i t t e d  to  SIE 

No r theas t  
Maine . . . . . . . . . . . . . . . . . . . .  
New Hampshire . . . . . . . . . . .  
Ven~1ont . . . . . . . . . . . . . . . . . .  
Massachuset ts  . . . . . . . . . . . .  
Rhode I s l a n d  . . . . . . . . . . . . .  
Connect i cut  . . . . . . . . . . . . . .  
Ne~J York . . . . . . . . . . . . . . . . .  
New Jersey  . . . . . . . . . . . . . . .  
Pennsy lvan ia  . . . . . . . . . . . . .  

Nor th Cen t ra l  
Ohio . . . . . . . . . . . . . . . . . . . . .  
I nd iana  . . . . . . . . . . . . . . . . . .  
I l l i n o i s  . . . . . . . . . . . . . . . . .  
Mich igan . . . . . . . . . . . . . . . . .  
Wiscons in  . . . . . . . . . . . . . . . .  
Mi nnesota . . . . . . . . . . . . . . . .  
I owa . . . . . . . . . . . . . . . . . . . . .  
M issour i  . . . . . . . . . . . . . . . . .  
Nor th Dakota . . . . . . . . . . . . .  
South Dakota . . . . . . . . . . . . .  
Nebraska . . . . . . . . . . . . . . . . .  
Kansas . . . . . . . . . . . . . . . . . . .  

S()uth 
Delaware . . . . . . . . . . . . . . . . .  
Ma r y l  and . . . . . . . . . . . . . . . . .  
D i s t r i c t  o f  Columbia . . . . .  
V i r g i n i a  . . . . . . . . . . . . . . . . .  
West V i r g i n i a  . . . . . . . . . . . .  
Nor th C a r o l i n a  . . . . . . . . . . .  
South C a r o l i n a  . . . . . . . . . . .  
Georgia . . . . . . . . . . . . . . . . . .  
F1 o r i da  . . . . . . . . . . . . . . . . . .  
Kentucky . . . . . . . . . . . . . . . . .  
Tennessee . . . . . . . . . . . . . . . .  
A1 abama . . . . . . . . . . . . . . . . . .  
M i s s i s s i p p i  . . . . . . . . . . . . . .  
Arkansas . . . . . . . . . . . . . . . . .  
L o u i s i a n a  . . . . . . . . . . . . . . . .  
0 k I a h oma . . . . . . . . . . . . . . . . .  
Texas . . . . . . . . . . . . . . . . . . . .  

West 
Montana . . . . . . . . . . . . . . . . . .  
Idaho . . . . . . . . . . . . . . . . . . . .  
~yomi its . . . . . . . . . . . . . . . . . .  
Co lorado . . . . . . . . . . . . . . . . .  
New Mexico . . . . . . . . . . . . . . .  
A r i zona  . . . . . . . . . . . . . . . . . .  
Utah . . . . . . . . . . . . . . . . . . . . .  
Nevada . . . . . . . . . . . . . . . . . . .  
Washington . . . . . . . . . . . . . . .  
Oregon . . . . . . . . . . . . . . . . . . .  
Cal i f u r n i a  . . . . . . . . . . . . . . .  
A laska . . . . . . . . . . . . . . . . . . .  
Hawa i i . . . . . . . . . . . . . . . . . . .  

14.2 
7.7 

11.4 
8.4 

11.0 
7.2 

12.2 
8.7 

10.6 

9.8 
9.0 

10.7 
9.1 
8.7 
9.5 
9.8 

14.8 
15.7 
18.3 
12.0 
11.5 

12.0 
11.5 
23.2 
18.2 
24.3 
24.O 
29.1 
24.4 
18.9 
25.1 
24.8 
29.5 
41.5 
31.6 
30.1 
19.5 
21.5 

12.9 
12.0 
11.2 
12.3 
26.3 
17.5 
I 0 . 0  
8 .8  
9.3 

10.3 
12.1 
1 4 6  ± , 

9.7 

15.3 
10.3 
17.8 

9.3 
10.5 
8.4 

13.1 
11.6 
12.6 

11.6 
9.6 

15.1 
11.3 

9.4 
9.1 
7.9 

14.7 
11.5 
13.1 
I 0 . I  

8 .6  

10.4 
10.7 
15.7 
13.7 
18.9 
17.8 
23.9 
21.3 
21.6 
21.4 
20.5 
15.9 
32.6 
21.4 
22.9 
14.6 
20.5 

12.5 
11.0 

8.6 
10.7 
26.0 
16.8 

8.0 
11.0 
10.0 
8.4 

13.8 
6.4 
9.6 

14 o I t -  

10.5 
11.9 
10.6 
11.8 
9.6 

13.8 
10.2 
10.9 

11.8 
10.8 
10.8 
11.2 

9.6 
9.7 
8.2 

14.8 
10.4 
15.3 
10.3 
10.2 

12.3 
11.2 
17.8 
15.0 
18.2 
20.2  
23.4 
20.9 
16.6 
20.2 
20.2 
23.1 
32.2 
23.8 
23.8 
16.2 
17.7 

10.8 
10.5 

8.2 
10.7 
21.2 
16.1 

9.4 
9.8 

10 o e L  

10.2 
12.5 
6.9 
9.8 

8O 



Table 3a. Comparison of Reinterviev' ,  Regression Model F i t ted  to S]E, and SIE 
Estimates of Children 5-17 Years Old in Poverty Families by State 

(See Text fo r  Explanation) 

Comparison of 
Reinterview to 

SIE 

Comparison of Model to SIE 

States with Model 
Est ir.~ate Less 

than SIE 

States with Model 
Estimate Greater 

than SIE 

States with re- 
in te rv iew less 
than SIE 

States with re- 
in terv iew greater  
than SIE 

12 10 

10 18 

.Note: One State is omitted because of an estimate of no cilange in 
re in te rv iew.  

Table 3b. Comparison of Reinterv iew, Regression Model F i t ted  to SIE, and 
Adjusted SIE Estimates of Cl~ildren 5-17 Years Old in Poverty 

Families by State 

(See Text fo r  Explanation) 

Cnmparison of 
Reinterview to 

SIE 

Comparison of Model to Adjusted SIE 

States i-~ith Model 
Estimate Less 

than Adjusted SIE 

States with Model 
Estimate Greater 
than Adjusted SIE 

States wi th re- 
in te rv iew less 
than SIE 

States ,,;ith re- 
in terv iew greater 
than SIE 

15 7 

8 19 

Note: Two States are omitted: one with an estin~ate of no change in 
re in te rv ie~ ,  and the ot l ler wi th  an estimate of no d i f fe rence 
(~.,ithin 0.5 perLent) bet~een the model and adjusted SIE est imates. 
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