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I. Background and Research Objectives 

The purpose of the 1976 Registration and Voting 
Survey (RAV) was to provide a count of citizens of 
voting age by race or color and national origin 
and the extent to which they were registered to 
vote and had voted in specified political jurisdic- 
tions [l]. A household census was conducted in 
28 of the jurisdictions and a sample survey of 
households in the remaining 62 jurisdictions. The 
data collection was by personal interview with 
telephone follow-up. For more detail on back- 
ground and methodology see [2,8]. 

In conjunction with the implementation of the ju- 
risdiction sample surveys and censuses, two re- 
search projects were undertaken. One project in- 
volved the evaluation of a two frame sample design 
which utilized the individual registration lists 
in each jurisdiction as one frame and essentially 
a household frame as the other frame. The ulti- 
mate goal of this phase of the research was to 
obtain estimates of the relevant parameters in 
order to evaluate the two frame approach vis-a-vis 
the single frame approach. In addition, several 
other survey designs were to be evaluated and com- 
pared to those previously mentioned. 

In the past, collection of voting information by 
household survey technique has invariably resulted 
in estimates of the number of voters that were 
somewhat higher than the official number of votes 
cast. Hence the other project was directed toward 
validating the survey responses by using voting 
and registration lists in each jurisdiction [1,3]. 
The specific objectives were two-fold. The first 
was to determine the extent of overreporting of 
voter participation for the population as a whole 
(by a record check matching procedure) in each of 
the 12 jurisdictions in which research was con- 
ducted, but more importantly to compare the extent 
of overreporting among minority and nonminority 
persons in the same 12 jurisdictions. The other 
objective was to evaluate the cost efficiency of 
using a double sample difference estimator to 
reduce measurement error bias [4]. The research 
on this latter objective will not be discussed 
here. In part I I we briefly discuss the record 
check matching procedures used. 

I I. Description of Record Check Matching 
Procedures 

Prior to the selection of the twelve sample areas 
to be included in this phase of the research, a 
questionnaire was administered to the local of- 
ficials of each of the jurisdictions scheduled for 
a sample survey to ascertain the nature of their 
existing voting and registration lists. Such in- 
formation as the format of the records--computer 
printout, file cards, etc.--, the demographic in- 
formation on the records, the sort of the records, 
etc., were collected. 

In most cases, the information, while valuable for 
for obtaining a general idea of the records that 

existed in each jurisdiction, was not sufficient 
to design the matching procedure a priori. Rather, 
each person(s) assigned to do the record check in 
a particular jurisdiction found it necessary to 
essentially design the matching procedures ad hoc 
using the general guidelines provided by the 
Washington staff. 

Ill. Results of the Validation Phase 

A. Comparison of Reported Versus Record 
Check Estimates of Voting Participation 

Before discussing the results, it is important 
first to discuss the accuracy of the record check 
estimates. By the nature of the matching proce- 
dures, previously discussed, in the majority of 
the jurisdictions persons who say they voted but 
were subsequently declared by the record check 
as not having voted were classified thus because 
they were not found on the registration list. 
That is, if the person was not matched to the 
registration list, then he/she was assumed to 
have not voted. In such cases the voting record, 
if it was separate from the registration list, as 
was the case in most jurisdictions, was not 
checked. Thus if many of these nonmatches to the 
registration list are incorrect the record check 
voting rate estimates would be biased downward. 
Our only objective means by which to gauge the ac- 
curacy of record check estimates is by compari- 
son of the estimated number of votes cast on the 
basis of the record check with the actual number 
of ballots counted as reported by the jursidiction 
officials. This comparison is provided in col- 
umns (1) and (3) of Table I. It should be noted 
that this comparison suffers from some slight de- 
finitional differences in that, for example, the 
survey response in effect relates to whether or 
not a person filled out a ballot or pulled the 
lever on a voting machine, whereas the number of 
ballots counted relates to only those ballots so 
cast which were handled by the voter in a proce- 
durally correct manner and as a result, were 
counted. In addition, the ballots counted figure 
includes absentee ballots. To the extent that 
these ballots were from persons living permanently 
in another jurisdiction at election time, the 
ballots counted figure will overstate the number 
of persons who voted in and whose usual residence 
is in the jurisdiction. Such persons represented 
the target population of voters. In any event, 
the ratio of ballots counted to estimated votes 
cast on the basis of the record check given in 
column (5) is fairly close to one, in four of the 
jurisdictions--namely, Edgecombe County, North 
Carolina (0.98); Lee County, North Carolina (0.95); 
Coconino County, Arizona (l.Ol); and Pinal County, 
Arizona (0.99). 

For two--Halifax County, North Carolina, and 
Collier County, Florida,--the ratio is somewhat 
greater than one (l.13 and 1.06, respectively), 
while for the remaining six--Beaufort County, 
North Carolina;F~nio q County North Carolina. 
Monroe County, riaa; ~ron~ County, New Yo~k; 
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Honolulu County, Hawaii; and Navajo County, 
Arizona,--they are substantially less than one 
(0.81, 0.85, 0.89, 0.74, 0.91, and 0.67, respec- 
tively). In Monroe and Honolulu Counties, in 
addition to sampling error, the inclusion of ab- 
sentee ballots counted, in the "total" figure 
could, as noted above, be a factor since 1,917 and 
8,987 absentee ballots are included in these fig- 
ures, respectively. From the standpoint of sub- 
stantially underestimating the "true" voting rate 
by means of the record check, it appears likely 
that such is the case for Beaufort County, Union 
County, Bronx County, and Navajo County. Thus, 
the estimated difference in the record check 
versus reported voting rates in these four coun- 
ties appears to be especially suspect and these 
counties are excluded in the analysis that follows. 
Also, note that column (4) of Table l shows the 
estimate of voters using the survey responses and 
column (6) shows the ratio of this estimate to 
the ballots counted figure. Except for one juris- 
diction, these ratios are somewhat greater than 
one, again indicating that the survey estimates 
of voting for all 18+ citizens tend to be over- 
estimates as compared to the official ballots 
counted figure. 

Comparison of the voting rate estimates using the 
survey responses and the record check results for 
the eight jurisdictions where the record check ap- 
pears to be reasonably valid are given in Table 
2. As is clearly evident the survey estimates 
for the most part, substantially overestimate the 
voting rates in each jurisdiction and in each of 
the population subgroups considered. The compari- 
sons in Table 2 also indicate that the impact of 
reporting errors on the voting rate estimates is 
greater for the specific minority groups of in- 
terest than for the nonminority group. That is, 
the relative overstatement in the voting rates 
for the minority groups is much greater than that 
for the nonminority group. The average relative 
overstatement for the nonminority group is about 
12% versus an average of about 36% for the 
minority groups (see column (5), Table 2). 

Another statistic of major interest is the per- 
centage point difference in voting rates for a 
particular minority group and'the nonminority 
population. Table 3 provides a comparison of 
such voting rate differences using the survey 
responses and the results of the record check 
for the eight jurisdictions. These comparisons 
show that the survey estimates tend to underesti- 
mate the voting rate differential between specific 
minority groups and the nonminority group [see 
column (3)]. 

B. Results of Record Check Follow-up 

As a result of the apparent poor quality of the 
record check in several of the sample jurisdic- 
tions, we decided to repeat the record check in 
Beaufort County, North Carolina, and Navajo 
County, Arizona, using voting records rather than 
registration lists for the first step in record 
checking. For both jurisdictions, the second 
record check provided somewhat higher estimates 
of the number of actual voters, suggesting that 
this second record check procedure was better. 

Even so, the total number of voters using the sec- 
ond record check results still fell substantially 
short of the ballots counted figure. The ratios 
to the official ballots counted figure using the 
second record check results were 0.86 and 0.82 
respectively, up from O.81 and 0.67 based on the 
first record check. 

IV. Multiple Frame Methodology 

A. Introduction 

Sampling designs utilizing multiple frames have 
been applied in surveys of varying types of popu- 
lations. At the Bureau of the Census two such 
surveys come to mind. The first is the Current 
Population Survey [7] which is a monthly house- 
hold survey that essentially utilizes a frame 
consisting of dwelling units as of some fixed 
point in time and another frame consisting of 
dwelling units erected subsequent to the same 
fixed point in time or an area frame to cover 
both types of dwelling units when no other frame 
is practical. The other survey is the Current 
Monthly Trade Survey which covers the business 
sector. In this survey, a frame consisting 
of businesses with paid employees is supplemented 
with an area frame to cover those businesses with 
no paid employees and other businesses not in the 
first frame. In general, surveys of a recurring 
nature which are intended to cover changing popu- 
lations usually resort to a multiple frame tech- 
nique. 

The parent Registration and Voting Survey (RAV) 
is in itself similar in sample design to the Cur- 
rent Population Survey and hence is a multiple 
frame survey [2]. What distinguishes the multiple 
frame methodology to be detailed below and those 
previously described is that the latter do not 
utilize the information available from sample 
units selected from the overlap domain, that is, 
the set consisting of units common to both frames 
[4]. In the following description of the multi- 

ple frame design, developed as part of the re- 
search effort under the parent RAV survey, we 
speak of only two frames, treating the several 
frames used in the parent RAV survey as a single 
frame. 

As part of the research effort connected with the 
RAV survey, a two-frame methodology which used 
the parent RAV survey as one frame and the 
county registration lists as another was imple- 
mented in 12 counties that were covered by RAV. 
For reasons presented earlier results relating to 
8 of the counties will be presented here. In ad- 
dition to the application of the methodology, the 
main purpose of the research was to estimate pop- 
ulation parameters (cost and per unit variances, 
covariances and level) so that several other 
potential methodologies could be compared on a 
cost versus mean square error (MSE) basis. The 
analysis is yet to be completed, so for the 
present only a description of the methodology and 
some preliminary results are provided. 

B. Description of the Two Frame Methodology 

Planning of the two frame methodologi'cal research 
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began after the questionnaire and interviewing 
procedures were finalized for the parent RAV sur- 
vey. Consequently, the two frame methodology de- 
veloped was adapted to the informational content 
of the questionnaire and the same interviewing 
techniques. In the two frame methodology, it 
would have been helpful to know the survey respon- 
dent's voting precinct and the name and address 
which he expected to appear on the registration 
list. Also, some savings in cost could have been 
realized if households lacking the selected sample 
person had not been interviewed. These cases (to 
be discussed later) were excluded from analysis. 

Denote as frame B the frame used for selecting 
households in the parent RAV survey. Briefly 
speaking, frame B consists of at most 4 mutually 
exclusive frames in terms of coverage. One frame 
consists of single unit dwellings as of the 1970 
Census. The second consists of group quarters 
(clusters of approximately 3 living quarters)as of 
the 1970 Census. The third frame consists of clus- 
ters of approximately 4 living quarters based on 
building permits issued since 1970 and the fourth 
frame consists of area segments of approximately 
4 households per segment. For purposes of the re- 
search, a subsample of households was selected 
from the parent sample and used to represent this 
frame. With the exception of the Japanese headed 
households in Honolulu and Spanish headed house- 
holds in Pinal Co. (subsampled at a rate of l in 
4) all other minority headed households were rec- 
ord checked I00%. Nonminority headed households 
were subsampled with varying rates. Subsampling 
was performed on a flow basis as the questionnaires 
were returned from the field, not necessarily con- 
trolling the distribution of record checked house- 
holds within the sampling strata. Frame A was the 
county registration list which was located at the 
county registrar's office. The manner of select- 
ing persons from frame A varied among the counties. 
For Honolulu, precincts were stratified by minority 
concentration and used as first stage units. A 
sample of persons was then selected by simple ran- 
dom sample (SRS) within the selected precincts. In 
the remaining counties, election precincts were 
stratified by minority concentration and an SRS of 
persons was selected over all precincts within 
each stratum. Frame B is treated as covering I00% 
of the target population (all persons residing in 
the county at the time of the survey that are eli- 
gible to register) while frame A is treated as 
covering only a subset. 

Increased coverage of frame A could have been 
realized by following movers within the county but 
since this would have been costly, the idea was 
discarded. To avoid following movers and to sim- 
plify what otherwise might involve a complex esti- 
mation procedure, a household was defined to be 
linkable if at least one individual was on the 
registration list with the current (at the time of 
the survey) name and address. All others were 
termed nonlinkable. Operationally, a sample of 
names (sample persons) was selected from the 
registration list. All other persons on the 
registration list with the same last name and ad- 
dress as the sample person were also listed along 
with their voting status, thus reducing the 
record checking effort. A household interview 
was conducted and all persons at the address were 

listed with their reported minority status, voting 
and registration data. If the sample person was 
not listed as a member of the household, he was 
denoted as a sample person moved (SPM) and the 
household was dropped. Otherwise, each person in 
the household who had not previously been record 
checked was record checked. The subsample of 
households from the parent RAV sample from frame 
B was record checked and each household in the 
subsample was assigned a linkability status. 

We have two independent estimators over the link- 
able households and one estimator over the non- 
l inkable households. Let Y. denote the estimator 

I ^ 
over the l inkable households in frame A and Y2 
and Y~ denote the estimators over the linkable 
and n~nlinkable households, respectively in frame 
B. Then ~fl' Y9 and 0~fl+(l-c~)Yg, 0<0~<I, represent 
potential 6sti~ators o~er the linkable household 
domain and all three will be considered in the 
analysis. The form of Yl used was 

n 
A 

= Y W y /t where 
Yl i=l i i i 

Yi = total characteristic for l inkable house- 
hold i 

n = sample number of names selected 

W. = sampling weight of name i 
I 

and 
t. = number of individuals in linkable house- 
i 

hold i whose name and address are on the 
registration list. 

The Yo and ~f to be used are the usual Horvitz- 
ThompSon estimates of total. 

Table 5 illustrates the estimated proportion SPM 
by county with their estimated standard errors. 
The sample person chosen from the registration 
list is considered an SPM if 

i) the individual does not reside at the 
address 

ii) the individual's usual residence is else- 
where 

iii) the individual does reside at the address 
but his name has changed 

iv) the reported address was outside of the 
local i ty. 

The proportions in the table range from about .21 
to .54. Hence a substantial savings in cost could 
be realized by reducing the number of SPM in the 
sample. The major reason for such high propor- 
tions is the lack of "currentness" of the regis- 
tration list. It has been proposed that using a 
voting list could reduce these SPM proportions 
because of the presumed "currentness" of the 
voting list address. Incomplete addresses such 
as " County Courthouse" or "Rural Route 5" may 
remain on the voting list, hence still contribut- 
ing to the proportion SPM. 

A A A 

Let Z],^Z 2 and Z_ represent comparable estimators 
to Y Y2 and Y 3except that  they r e f e r  to the 
eliglble to vot~ characteristic. In the following 
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we restrict ourselves to a discussion of voting 
rates by county and by minority group based on the 
record checked data. Two estimators of the voting 
rate are presented- PA = [Yl + Y3]/[ZI + Z3 ] ' 

PB = [c~<(l +(I-°¢)Y2 + Y3]/[(3ZI +(l-B) Z2 + Z3 ] 
with c~=B=I/3. This arbitrary value of I/3 repre- 
sents the proportion of the combined sample fall- 
ing in frame A. 

The calculation of the sampling errors of P. and 
PB was somewhat involved due to the nature Aof the 
record check subsampling procedure and the cluster 
design of the parent RAV survey. Briefly, the 
reported voting characteristic was used to estima- 
te intra-class correlations2(6's), which were then 
applied to the estimated "S of the record 
checked voting characteristic. 

Table 6 presents the estimates and sampling errors 
of ~A' ~B' and the estimated differences between 
the minority and nonminority voting rates;, Table 
7 provides the individual components Y., Y2' etc. 
and their estimated sampling errors, ltables 6 and 
7 vary from l and 2 for two basic reasons- l) no 
adjustments to independent population counts nor 
imputation for noninterviews was done in calculat- 
ing voting rates in Tables 6 and 7, 2) data used 
in Tables 6 and 7 went through an additional strin- 
gent review. Otherwise, the same file was used 
for Tables I-4 and 6,7. In Table 6 the expected 

,x 

values of PA and P are theoretically equal with 
nearly all of the Bates lying within one standard 
error of each other. It is the nature of the eS- 

A 

timators thatcP°o~ be more similar to the crpteS pro- 
vided in Tabl than P.. On the whole _ exhib- 
ited smaller fficien~s of variation i .~}.'s) 
than P A (this was expected as PB is based on a 
larger sample size than PA ). 

/x /x 

While the estimators of voting rates P and PB ap- 
pear to be reasonable, the individual Astimators 
of total voting linkable via the registration 
frame (YI) and the other frame (Y) appear suspect 
in a few cases. When such estimators looked awry 

,x 

Y2 was almost always lower than ,~IY'" Of the 22 
comparisons made, 14 differences ~Yl-~p) fell out- 
side of the limits of a one c~ confi'den~e bound 
while three differences fell outside of the limits 

,x 

of a two (7 bound. When Y is adjusted by the in- 
dependent population coun~ 12 differences still 
remained outside of the oneo limits. It is sus- 

that the unadjusted Y2 estimates are low pected 
because frame B households were classified as non- 
linkable when addresses differed slightly from the 
registration list and frame A households were kept 
as linkable under similar circumstances. Compon- 
ents utilized in the construction of the confi- 
dence intervals alluded to in the above can be 
found in Table 7. 

The last three columns in Table 7 reveal that for 
the given sample size allocations, s'e'(OfI:) r is al- 
most always larger than s.e.(Y2!., ¢(_ con ibutes 
only a small amount to the tot estimate. The 
s.e.(91 ) can possibly be made small in the future 
by using the voting list as frame A with its pre- 
sumed currentness of name and address, thus elim- 
inating the large proportion of "zeroes" on the 
registration list. Examination of the estimated 

s,e C~]) and s.e.(~ 2) reveal that the s.e.~PB) i 
couid be Improved by varying 0¢ and [3 by mi or'ty 
group and county. Further analysis is being con- 
ducted at present. In addition, the fact that both 
reported and record checked information are avail- 
able as well as the associated cost for each com- 
ponent of the two-frame methodology will enable us 
to conduct analyses on an MSE/cost basis. 

V. Concl us ion 

Preliminary analysis of the data based on the rec- 
ord checked subsample indicated that l) overreport- 
ing of voting was evident for each minority and 
nonminority group, 2) false negatives in reported 
voting tended to be miniscule compared to false 
pos|tives relative to the record checking procedure 
used, 3) estimated differences of voting rates (mi- 
nority vs. nonminority) using record checked data 
tended to be larger than those using the reported 
data, 4) improved record checking procedures need 
to be devised in future surveys if the survey re- 
sults are to be based on record checked data ex- 
clusively, and 5) for the most part the multiframe 
estimates agree with the estimates obtained via a 
single frame procedure. 
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