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I .  INTRODUCTION 
One of  the most important questions con- 

cerning the recent ly conducted 1980 census is 
"how well did i t  work, how many people were 
missed?". A large-scale state and substate 
sample, en t i t led  the Post Enumeration Survey 
(PES), was planned to answer these questions. 

This survey would, in part,  produce es t i -  
mates of undercount {the number of persons 
missed) for each of the f i f t y  states and the 
D is t r i c t  of Columbia with a specif ied coe f f i -  
cient of var ia t ion,  as well as estimates of 
undercount for th i r t y - two  selected c i t i e s ,  and 
for the ent i re metropolitan area in which these 
c i t i es  lay, called Standard Metropolitan 
S ta t i s t i ca l  Areas (SMSA's). "The th i r t y - two  
selected c i t i es  were chosen based on two 
c r i t e r i a .  Fir.st, a size c r i t e r i a  was chosen; 
a l l  those c i t i es  whose population exceeded f ive 
hundred thousand in e i ther 1970 or 1976 were 
included. Second, a minor i ty  population 
c r i t e r i a  was used; a l l  those c i t i es  whose 1970 
census population exceeded two hundred f i f t y  
thousand and whose 1970 minor i ty population 
exceeded fo r t y  percent of the to ta l  population 
for that c i t y  were included. 

The PES sample design consisted of three main 
stages; opt imizat ion, s t r a t i f i c a t i o n ,  and 
sampling. A general descript ion of these three 
main stages w i l l  now be given. The remainder 
of th is  paper w i l l  give a rather detai led 
descript ion of the optimization portion of the 
survey. 

In b r ie f ,  the optimization dealt with 
determining for each sampling area of in terest  
(introduced above, and described fur ther  below), 
the number of enumerators to be used, the 
number of blocks each enumerator would canvass, 
and the number of housing units to be in te r -  
viewed per sampled block. The s t r a t i f i c a t i o n  
procedure dealt with the s t r a t i f i c a t i o n  of 
counties in each state into an appropriate 
number of strata (determined as a by-product 
resul t  of the opt imizat ion} ,  based on several 
demographic variables which were found, via 
regression analysis, to correlate f a i r l y  well 
with the undercoverage rate. Some counties 
would be determined as sel f - represent ing;  that 
is ,  they would comprise the i r  own stratum. The 
c r i te r ion  for sel f-represent ing counties was 
based on population size. F ina l ly ,  the 
sampling procedure dealt with the selection of 
two counties from each non-self-representing 
stratum using Durbin select ion, the actual 
selection of blocks, and, based on an estimate 
of the block size, a "take-every" f igure to be 
used for  the systematic selection of housing 
units within the sampled blocks. In th is 
context, the connotation of a block is usually 
that of a wel l-def ined rectangular piece of 
land bounded by streets or roads. However, i t  
may be i r regular  in shape or bounded by r a i l -  
road tracks, streams, or other features. 

I I .  DESCRIPTION OF'OPTIMIZATION 
As ment'ioned a~6ve, the PE~ would produce 

estimates of undercoverage rates for  the f i f t y  
states and the D i s t r i c t  of Columbia, th i r t y - two  
central c i t i e s ,  and the i r  ent i re SMSA's. The 
optimization thus was required for a l l  the 
const i tuent parts of these land areas, namely 
a) the th i r t y - two  central c i t i e s ,  b) the ent i re 
balance of the associated SMSA i f  the SMSA did 
not cross a state boundary, c) the wi th in-s ta te  
portions of SMSA's which did cross a state 
boundary, d) balances of states which con- 
tained any of the geographic areas in a), b}, 
or c), and e) ent i re states, for  those states 
which did not contain any of the land areas in 
a), b), or c). The one hundred twenty-one 
geographic areas determined in a) through e) 
were called Design Geographic Areas (DGA's) .  

There were many goals intended for the PES. 
They were: 
a) To estimate the to ta l  corrected population 
fo r  each of the f i f t y  states and the D i s t r i c t  
of Columbia with a specif ied coef t i c ien t  of 
var ia t ion.  Here, " to ta l  corrected population" 
is defined to be the published census count 
divided by (I - estimate of undercoverage 
ra te) ;  
b) To obtain equally re l iab le  estimates of 
to ta l  corrected population a t t h e  regional and 
d iv is ional  level ;  
c) To obtain acceptable estimates of corrected 
Spanish andcorrected Black populations at the 
regional level ;  
d) To obtain l imited estimates, at the 
national level ,  of to ta l  corrected population 
for  American Indians, and Asian and Pacif ic 
Islanders; 
e) To obtain separate estimates of to ta l  
corrected population for the th i r t y - two  
selected c i t i e s ;  and 
f)  To estimate to ta l  corrected population for 
the ent i re SMSA's of the th i r t y - two  central 
c i t i es  in "e," above. 

As a resul t  of the varying levels of preci-  
sion indicated by the above categories, and 
the need to l im i t  the to ta l  sample size of the 
survey to 250,000 households, the value of the 
specif ied coef f i c ien t  of var iat ion varied by 
DGA. However, each (ent i re)  state was 
expected to achieve an estimated coef f ic ient  
of var iat ion on to ta l  corrected population of 
.34 percent. 

The optimization portion of the PES would 
not onlydetermine the values of the three 
variables indicated ea r l i e r ,  but would also 
choose for most DGA's between two possible 
sampling schemes, which were called a "one- 
stage" design and a "two-stage" design. The 
choice between the two was pr imar i ly  based 
upon which gave the minimum cost for a f ixed 
variance on the estimate of undercoverage. 
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The f ixed variance for a par t i cu la r  DGA "A," 
say, was computed as fol lows. I f  c.v. (-)  
denotes the coef f i c ien t  of var ia t ion of an 
estimate, and the coe f f i c ien t  of var ia t ion 
on to ta l  corrected population for  DGA "A" was 
t ,  then 

N A 
c.v.  (1_-~-Z) = t t l )  

where n A is the 1970 (uncorrected) population 
of DGA ~A," and P is an estimate of under- 
coverage rate forADGA "A." (Such estimates of 
undercoverage rates were derived from 1970 
demographic estimates.) Equation ( I )  implies 

N A 

N A 2 
= t 2 ( 2 )  

where V ( . )  represents the variance of the 
estimate. 

I t  can be shown (by using Taylor series 
expansion, for  example) that 

NA 
V (-I~A) ~ NA2 -(3-~-~A ) , (3) 

so equation ~2) implies V(PA) ~ t z (I-PA)Z. 
Thus the v a l e  of the f ixed variance for  each 
DGA can be computed upon knowing the c.v. value 
for the DGA and the estimate of undercoverage 
rate for the DGA. A descr ipt ion of the two 
models along with the cost equations used for  
each model along with the cost equations used 
for  each model are now given. 
A. ONE-STAGE DESIGN 

The one-stage design in the opt imiat ion 
involved determining 

i )  the number of enumerators 
i i )  the average number of blocks/enumerator 

i i i )  the average number of housing units to be 
interviewed/block 
Contributing factors in our cost model were 
"s ta r t  up" costs ( t ra in ing  and admin is t ra t ive) ,  
t ravel  costs, interviewing costs, and costs f o r  
enumerators to l i s t  each un i t .  The or ig ina l  
one-stage cost model was: 

C=nlCl+~CMnlng(a1~+a2~a+a3)+nlnB~cH+nlnBCL (4) 

Variables appearing in (4) for  which the op t i -  
mization procedure produced optimum values are- 
C = to ta l  cost 

n I = number of enumerators 

~B = average number of blocks per enumerator 

E =.average number of housing units to be 
interviewed per sampled block. 
An addit ional var iable appearing in (4) is" 

= average miles traveled for  a one-way t r i p  
from an enumerator's home to a block of assign- 
ment. This depends on the number of enumera- 
tors assigned to the DGA (n l ) ,  and was 
o r i g i n a l l y  set equal to 

½~ A/-~p A V  ~T', where A R is the area of the DGA in 

square miles. 
Constants appearing in (4) are- 

c I = "Start  up" cost per enumerator, including 
t ra in ing and administrat ion 
c M = Cost per mile for  t rave l ,  including cost 
of dr iver .  
c = Cost of l i s t i n g  a l l  the housing uni ts in a 
b~ock. 
c H = Cost of enumerating one household 

a1~ a2~a3, ~ are constraints which allow 
aiE+a2E +a3 to be a sui table non-l inear model 
for  the average number of one-way t r i ps  made 
by an enumerator from home to a block of 
assignment to complete a l l  the interviews in 
that block. 
REMARK" Note that the f i r s t  term of the cost 
equation represents the to ta l  , s ta r t  up" cost, 
the second term, the to ta l  travel cost, the 
th i rd  term, the to ta l  interviewing cost, and 
the fourth term, the to~a! l i s t i n g  cost. Also 
note that the quant i ty nBk represents the to ta l  
average workload for  one enumerator, that is ,  
average to ta l  number of housing units to be 
interviewed by one enumerator, and that nlSB ~ 
represents the to ta l  sample size, in house- 
holds, for  the DGA. 

The or ig ina l  variance model used for  the 
one-stage design was 

v =  g = +  e (5) 
nlnBk nl~ B 

Here, variables nln R and k are as given ea r l i e r ,  
V=V(PA) is the f ixe~ variance on the estimate 
of un~ercoverage, the value of which is found 
by using equation (3), and constants g and e 
are given by 

g = ½PA(I-6w) 

=f~PA6w + (.0075) 2 i f  PA < .025 

e { ~ PA6w + ((.0075) PA )2 i f  PA > 025 
.-'O'E5 

Here, PA is the estimate of the undercoverage 
rate for  the DGA "A" under consideration, and 
6 w is a constant representing the intraclass 
corre lat ion of households within blocks with 
respect to containing a missed person. In 
addit ion, "g" represents the correlated compo- 
nent of variance between households within 
blocks with respect to containing a missed 
person. The amount .025 appearing in the 
de f in i t i on  of the variable e represents the 
average national undercoverage rate from the 
1970 census. 

Or ig ina l l y ,  the method of Lagrangian 
mu l t i p l i e rs  was used to f ind (prov is iona l ly )  
optimal values for  n l ,  nB, and E; that  is ,  those 
values which would minimize the to ta l  cost C 
in equation (4) for  a f ixed variance V in 

.equation (5). I t  was found that 

= g ((ECH+CL) n 1½+n 1½~ICM(al E+a2E~+a 3 ) ) 
k = . . . . . . .  

. ,  . . . . .  

(g+e~)(n ½~Ic (a1+aa2E~'~+CHnl ½) I M 

(6) 
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and 
2Clnl½ (7) 

~B = ~'  - -~  ' 

d'CM(a!E+a2E +a3) 

where d" = ½~/'~'R 
is a set of equations which,_through i te ra t ion ,  
produces optimal values for E and fiB, respec- 
t i ve l y .  However, since equation (7} depends on 
the unknown value of n I ,  optimal values were 
found in the fol lowing manner" 

Equation (5 ) imp l i es  nln B = ~(e+~) (8) 

Subst i tut ing (7) into (8) and solving for n I 
gives" 

d "CM( a 1~+a2~+a 3 ) 2/3 
n l : (  2.ci V - (e+~-_)) E (9) 

Equation (9) was used with equation (6) in an 
i te ra t i ve  manner to f ind prov is ional ly  optimal 
values for  E and n I .  These resul t ing values 
were substi tuted into equation (7) to obtain a 
value for  nB" 
REMARKS: Notice that the one-stage design 
model does not require counties being chosen 
from the DGA. Thus, the s t r a t i f i c a t i o n  proce- 
dure and the Durbin selection in the sampling 
procedure were not necessary for any DGA found 
to require a one-stage design. The fact that 
areas covered by enumerators in a one-stage 
design may cross county borders is ref lected 
in the variance model by the variable "e." 
B. TWO-STAGE DESIGN 

i) determining the number of enumerators 
i i )  determining which counties become se l f -  

representing 
i i i )  s t ra t i f y i ng  the non-self-representing 
counties 

iv) selecting a sample of counties from each 
stratum of non-self-representing counties 

v) determining the number of blocks/enumera- 
tor for each sampled county 

v i)  determining an average number of housing 
units to be interviewed/sampled block 

The optimization procedure was concerned 
with items i ,  v, and vi in the above out l ine.  

As in the one-stage design, the cont r i -  
buting factors in the two-stage design cost 
model were "start-up,'  costs ( t ra in ing and 
administ rat ive) ,  travel costs, interviewing 
costs, and l i s t i ng  costs. 

The two-stage cost equation was given by 

C = nlcl+nlnB~cM(azE+a2E~+a3)+nl~BECH+nl~BCL (lO) 

Variables C, nl, nB and k, and constants Cl, 
CM' ~L' CH' al, a2, a3 and m have the same 
meanlngs as in the one-stage design. 

Variable a, although s t i l l  representing the 
average mileage for a one-way t r ip from the 
enumerator's home to a block of assignment, 
now was defined equal to ½ ~ c ,  where A 
represents the average area of a county #n the 
DGA under consideration. The two-stage defini- 
tion of ~ was independent of nT, the number of 
enumerators, as the two-stage ~odel originally 
assumed one enumerator per PSU. Note that, as 
before, the f i r s t  term of the cost equation 

represents the total "start-up" cost; the 
second term, the total travel cost; the third 
term, the total interviewing cost, and the 
fourth term, the total l ist ing cost. 

The variance model for the two-stage design 
was sl ight ly more elaborate than that of the 
one-stage design (as could be expected due to 
the greater complexity of the model), and was 
given by- 

V =~+ - - - 9 - - - -+  e ( I I )  
nl niOBE nI~ B 

As before, V=V(PA) is the f ixed variance, on 
the estimate of undercoverage, varlables n l ,  
nB, and E are as given before, and constants 
e, f ,  and g in the model are defined by- 

f = / ( . 0075 )  2 i f  PA < .025 

I ( ( .OO75)Pa)2 i f  PA > .025 
.-b-%5 

g = ½PA(l-6w) 

e = ½PAaw 

Here PA and 6 w have the same interpretation 
as in the variance model of the one-stage 
design. In this variance model, "f" represents 
the between PSU variance. "g" and "e" together 
represent the within PSU variance, "g" indi- 
cating the simple component of variance between 
households within blocks, and "e" representing 
the correlated component of variance between 
households within blocks with respect to con- 
taining a missed person. As in the one-stage 
design, the amount .025 appearing in the defi- 
nition of the variable f represents the average 
national undercoverage rate from the 1970 
census. 

The method of Lagrangian mul t ip l ie rs  was 
used to f i n d p r o v i s i o n a l l y  optimal values for 
nI, ~B and E; that is,  those values which 
woul~ ~inimize the tota l  cost C in equation 
(~O)for a f ixed variance V in equation (11). 

I t  was found that" 
- : ~ [dCM(aiEi+a2Ei~+a3)+CL+~iCH] 

- ~ - I  Ei+ 1 g+eki [~cM(a1+~a2~ i )+CH ] (12) 

is a recursive_formula which produces an op t i -  
mal value for E. Or ig ina l ly ,  a stopping 
cri~erioB of "stop fQr the smallest j such that 
.99kj ~ kj+ 1 ~ l .Olk j  was used._ 

Using the resul t ing value of k, 

C l [g+ek][dCM(a E+azEm+a, )+c L+EcH] ½ 0 ~B = t 

is found. F ina l ly ,  equation (11) implies 

5 B. ~B E 
and, by using equations (12) and (13), n I is 
thus determined. 
REMARKS- Note that ,  in contrast to the one- 
stage design, areas canvassed by enumerators in 
a two-stage design model do not cross county 
boundaries. This is ref lected in the more 
complex nature of the two-stage model. 
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C. ASSUMED VALUES OF CONSTANTS 
AT't~er several discussionsconcerning these models with members of S ta t is t i ca l  Methods, Field, and 

Population Divisions at the Bureau of the Census, the fol lowing preliminary estimates were made 
concerning the value of the constants appearing in the cost and variance equations of both designs. 

Constant" Cl CM CL CH 

Defini t ion" 

Original Value- 
m. 

~onstant- 

Defini t ion" 

Start-up cost 
per enumerator 
including t ra in ing 
and administration 

Cost per mile 
for t ravel ,  
including cost 
for dr iver 

Cost of l i s t i ng  
al l  the housing 
units in a block 

Cost of enumerating 
one household 

$400 $.50 $130 $20 

~al a2 a3 
~ . - = - . = . . - = . .  

constants_ _ allowing 
aiK+a2~m+a3 to be 
an adequate model 
for number of one- 
way t r ips  made by 
an enumerator 

Original Value- I/6 2 0 .025 

I I I .  THEORETICAL RESULTS, DIFFICULTIES, AND 
RECONC I [  IATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
- - -The theo re t i ca l l y  optimal results posed 
several d i f f i c u l t i e s  with respect to the i r  
practical application. Perhaps the greatest 
d i f f i c u l t y  was the greatly varying values of 
the product ~R~, the average workload for one 
enumerator. Frequently, the value of th is 
product was greatly in excess of the amount 
f e l t  to be reasonable for  one enumerator. 

Other d i f f i c u l t i e s  of a practical nature of 
the o r ig ina l l y  optimal results were- 
I. Sometimes, very "large" values of n I 
appeared for some very "small" DGA's. 
2. Minor perturbations of the parameter values 
did not produce su f f i c i en t l y  acceptable values 
of the product fib ~. 
3. Widely varying values of E from DGA to DGA 
forced the sampling rates of housing units to 
vary great ly,  an administrat ively undesirable 
resul t .  
4. Occasionally, one design would produce a 
much smaller sample size (n fiB ~) than the 
al ternat ive design, but would have a higher 
minimum cost than the a l ternat ive.  This 
somewhat unexpected result  was counter- 
i n tu i t i ve  to our expectations. 

As a result  of these d i f f i c u l t i e s ,  the 
nature of the optimization was reexamined, and 
the assumptions made of constants were reeval- 
uated. Two major rest r ic t ions were added to 
the optimization in order to produce more 
applicable resul ts.  F i rs t ,  in order to 
res t r i c t  the widely varying values of enumera- 
tor workload, the variable nB was fixed at 6. 
This res t r i c t ion  required a new set of equa- 
tions to be solved to determine optimal values 
of n I and E. As before, the method of 
Langrangian mul t ip l iers  was used, and the 
fol lowing is the result ing equation for the 
one-stage design- 

g(cL+C.l.l+½~cM(a2E~+a3)) 

= nB (15). 
alacM(eE+½g)+ma2 ~cM(eE+g ) 

~W 
intraclass correlat ion of households 
within blocks with respect to con- 
containing a missed person 

.I 

Equation (5) implies 

: ~ (16) 
nl V~B~ 

Equations (15) and (16) were used in a dual 
i terat ion scheme to produce optimal values, as 
fol lows: 
I .  Starting with a t r i a l  value of ~ (say ~=lO), 
compute a value for nT, using (16). 
2. Using=this value for nl ,  and the=present 
value of k, compute a new value for k, using 
(15). 
3. Substitute this value of k into (16) to 
obtain a new value for nT. 
4. Repeat steps 2 and 3~ unt i l  convergence of 
the values of n and ~ is obtained. 
Two-stage design" 

An algorithm similar to the one-stage design 
was applied, and the result ing formula was: 

Ig (~CM (a2 ~m( 1 -a)+a 3 ) +c:~'I+CL) \) ½ '  ~ +CH) 
- n B 
E . . . . . . . . . . . .  a,+ .a 2 ~ L) - - -  (17) 

~(e+nBf) (~CM( 

After this was iterated su f f i c ien t l y ,  the 
result ing (optimal) value and the f ixed value 
of fib were substituted into equation ( I I )  to 
obtain 

e + f +__~_ 

~B ~B E 
nl : V (18) 

as a formula for the optimal value of nl .  ~ 
The second res t r i c t ion  placed on the opt i -  

mization was that,  from inspection of the 
nature of the twosampling designs, and for 
administrative convenience, al l  central c i t ies  
and balances of SMSA's (part or whole) were 
assigned to use the one-stage design. Further, 
upon reconsideration of the origin~l values of 
constants, additional consultations weremade 
with knowledgeable individuals in Field and 
Sta t is t ica l  Methods Divisions at the Census 
Bureau, and the fol lowing refinements were made 
of the value and def in i t ion  of constants. 
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TWO-STAGE DESIGN 
1 ..... The formula for  the average miles traveled 
in a one-way t r i p  from an enumerator's hom me to 
a block o f  assignment was changed from ~rA~/~z~ 
to ~ / .  This change ref lected the 

fact  that " large" se l f - represent ing counties 
required several enumerators, thus reducing the 
average overal l  distance traveled by any one 
enumerator. 
2. The de f i n i t i on  of "e,"  the correlated com- 
ponent of variance between households wi th in 
blocks with respect to containing a missed 
person, was changed from ½PA6w to •4PA~w • This 
refinement was made as the coe f f i c i en t  of PA 6 , 
should represent 1 divided by the average number 
of persons per household. Since th is  average 
is closer to 2.5, I /2 .5  = .4 is a more accurate 
coe f f i c ien t •  
3. The de f i n i t i on  of " f , "  the between PSU 
(county) variance, was revised from 

((.0075) i f  PA < .025 
2 

f - ( •O075)PA)  i f  PA > .025 
.-~'%5 

to 
((.002) i f  PA < .025 

. 

2 

f = ( •O02)PA)  i f  PA > •025 
.-7T%5 

Upon consultat ions with several ind iv idua ls ,  
the o r ig ina l  formula for  between PSU variance 
was believed to produce an excessively high 
value re la t i ve  to the wi th in PSU variance. 
ONE-STAGE DESIGN 
I .  J' The d 'e f in i t ion of "e," the correlated com- 
ponent of variance between households wi th in 
blocks with respect to containing a missed 
person, was changed from 

½PA6w+(•O075) 2 i f  PA < .025 

e : 2 

~12PA6w+(('OOlS)PA.-'O'~5) i f  P A _ .  > 025 

to 

f.4PA6w+(.O02) 2 i f  PA < .025 

e =. L • i f  PA > .025 4PA~w +(( O02)PA )2 
.--6~5 

This rev is ion was made because "e" in the one- 
stage design equals the sum of "e" and " f "  in 
the two-stage design. 

In subsequent consultat ions between S ta t i s -  
t i ca l  Methods and Field Divisions at the 
Census Bureau, the fo l lowing values were agreed 
to be superior to the o r i g i n a l l y  assumed values 
in re f l ec t i ng  actual costs for  both designs. 

Constant" c I a~ a2 a3 

Refined 
Value" $800 I /8 4 4 .2 

The value of 6 w remained at • I•  The value of 
CL, the cost of l i s t i n g  a block, varied by 
region from a low value of $375 to a high 
value (.excepting Alaska) of $475. Alaska, 
being sparsely populated, was treated 
separately and a value of $750 for  CL was 
assumed for  i t .  The value of CM, the cost per 
mile including dr iver  cost,  also varied by 
region from a low valUe of $.34 to a h igh 
(excepting Alaska) of $.44 (Alaska, $I .00) .  
The value of cH, the cost of interv iewing one 
household, varied from a low of $20 to a high 
value of $23. 

The output resu l t ing  from these changes 
proved to be sa t i s fac to ry  for  pract ica l  use. 

m 

The value of ~ f e l l  in the range (14.5, 15.5) 
for  a l l  DGA's. This being the case, i t  was 
decided to set E at 15 in a l l  cases. This 
decision had two benef i ts .  F i r s t ,  i t  set an 
enumerator workload at fiB ~ = (6 x 15) = 90 
households for  each DGA, an amount f e l t  to be 
reasonable for  the time a l lo ted for  i n te r -  
v iew in~  

Sec d, set t ing k equal to 15 was an admin- 
i s t r a t i v e  convenience in determining "take- 
every" f igures for  the systematic select ion of 
housing un i ts .  

Generally, the "optimal" value of n l ,  
(number of in terv iewers) ,  resu l t ing  from the 
opt imizat ion was a non-integer value. To 
determine the best_integer value of n l ,  the 
quant i t ies  In T ] ffR~ = [n i ] (90  ) and 

[nI+I]~BE = [n i+ l ]~90) ,  wffere [ - ] . i s  the 
greatest in teger_funct ion,  were compared to 
the product nTfRK , where n and E are the 
actual (non-i~t~ger) value~ from the opt imi -  
zat ion. On a DGA by DGA basis, a choice was 
mader whether In I ]  or [n l+ l ]  should be used. 
IV. EPILOGUE 

For th'e two-stage design, a f te r  the integer 
values of n l ,  fiB, and K had been determined, 
the s t r a t i f l c a t l o n  port ion of the PES was per- 
formed. Sel f - represent ing counties were 
determined, s t rata were formed from the non- 
se l f - represent ing counties, and two counties 
were selected from each of these s t ra ta  using 
Durbin se lect ion.  

The sampling port ion of the survey waswel l  
under way when unfortunate news was received. 
The e f fec t  of federal budget cuts and some 
t iming problems necessitated the cancel lat ion 
of the survey in the form presented here. 
The survey is now being conducted, on a 
smaller scale, as a supplement to the Current 
Population Survey, an ongoing survey con- 
ducted on a monthly basis by the U.S. Bureau 
of the Census. 

Even though the or ig ina l  PES was cancelled, 
the theoret ica l  exercise of the opt imizat ion 
was valuable as i t  showed the inherent poten- 
t i a l  for  con f l i c t s  be tween theore t i ca l l y  
optimal resul ts  of a survey design and prac- 
t i ca l  appl icat ion of these resu l ts .  I t  also 
showed that the reso lu t ion  of these pract ica l  
d i f f i c u l t i e s  wi th in the assumed model can be 
qui te d i f f i c u l t ,  lhdeed, only a f ter  several 
consultat ions and reexaminations of the inher-  
ent nature of the models were the f ina l  es t i -  
mates of parameter values made. 
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