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I .  De f in i t i on  of Coverage Error 

Coverage error  which includes both under- 
coverage and overcoverage, is defined as "the 
error  in an estimate that resul ts from ( I )  f a i l -  
ure to include al l  units belonging to the 
defined population or f a i l u re  to include speci- 
f ied units in the conduct of the survey 
(undercoverage), and (2) inclusion of some units 
erroneously e i ther  because of a defect ive frame 
or because of inclusion of unspecif ied units or 
inclusion of specif ied units more than once in 
the actual survey (overcoverage)" (Off ice of 
Federal S ta t i s t i ca l  Po l icy  and Standards, 1978). 
Coverage errors are closely related to but 
c lear ly  d i s t i n c t  from content errors,  which are 
defined as the "errors of observation or objec- 
t i ve  measurement, of recording, of imputat ion, 
or of other processing which resu l t s  in associ- 
at ing a wrong value of the charac te r i s t i c  with a 
specif ied un i t "  (Off ice of Federal S ta t i s t i ca l  
Pol icy  and Standards, 1978). Thus, an i n te r -  
viewer's f a i l u re  to properly i den t i f y  and hence 
to record data for what should be a selected 
uni t  is a coverage er ror .  On the other hand, 
f a i l u re  to pick up data for a properly selected 
uni t  (which results in an imputed value being 
assigned to the uni t )  is a content er ror .  
Content errors include response and nonresponse 
errors.  However, content errors as well as 
other nonsampling error types w i l l  not be dis-  
cussed in th is  paper apart from contrast ing 
them to coverage er ror .  

I I .  Sources of Coverage Error 

While the de f i n i t i on  divides coverage error  
into two major components--undercoverage and 
overcoverage--another important dua l i t y  is im- 
pl ied wi th in each of these. Coverage error 
shows up (I) in defect ive sampling frames and 
(2) as a resul t  of defect ive processes associa- 
ted with the selected sample. (Sampling frame, 
or stated simply, frame is used here to mean the 
co l lec t ion  of sampling un i ts ,  e i ther  given ex- 
p l i c i t l y  as a l i s t  or i m p l i c i t l y  in terms of 
wel l -def ined procedures.) 

Thus coverage error  results e i ther  because 
the frame does not properly represent the sam- 
pled populat ion, or because the sample does not 
properly represent the frame. Note tha t ,  using 
the de f i n i t i ons  of Cochran (1977), we are making 
a d i s t i nc t i on  between the sampled populat ion, 
defined as the population to be sampled, and the 
target  populat ion, defined as the population 
at)out which information is wanted ( i f  possib le) .  
I dea l l y ,  the sampled and target  populations 
should coincide. However, cost or other p rac t i -  
cal considerations sometimes resul t  in a lack of 
coincidence between the two. Consequently, the 
target  population is usual ly modified to coin- 
cide with a workable sampled populat ion. 

Any di f ference between the sampled and target  
populations can contr ibute important ly to cover- 
age er ror ,  especia l ly  where excessive compromise 

in the survey planning stage results in a sam- 
pled population which is too far removed from 
the target  populat ion. Since estimates based 
on data drawn from the sampled population apply 
properly only to the sampled populat ion, i n te r -  
est in the target  population dictates that the 
sampled population be as close as pract icable 
to the target  populat ion. Nevertheless, in the 
fo l lowing discussion of the sources, measure- 
ment, and control of coverage er ror ,  only 
def ic iencies re la t i ve  to the sampled population 
are included. Thus, when speaking of defect ive 
frames, only those def ic iencies are discussed 
which arise when the population which is sampled 
d i f f e rs  from the population intended to be 
sampled (the sampled populat ion) .  

Coverage Error Source Categories 

We w i l l  now look b r i e f l y  at the two cate- 
gories of coverage er ro r - -de fec t i ve  frames and 
defect ive processes associated with the selec- 
ted sample. 

Defective Frames--Defective frames are char- 
acterJized by ( I )  def ic iencies in meeting the 
requirement that every element of the sampled 
population belongs to one and only one sampling 
un i t ,  (2) erroneous inclusion of units ( inc lud-  
ing the wrong units or having dupl icates of 
units which belong in the frame), or (3) erro- 
neous exclusion of sampling un i ts .  These 
problems can resul t  from vague or unworkable 
de f i n i t i ons  of the sampling units re la t i ve  to 
the sampled population; improper procedures or 
processing in establ ish ing and maintaining the 
frame; t iming,  which affects the updatedness 
(agreement with the proper reference period) of 
the frame; or miscoding of sampling un i ts .  
Erroneous inclusion (overcoverage) results from 
including dupl icates and out-of-scope or out -o f -  
business un i ts .  Erroneous exclusion of sampling 
units (undercoverage) results from fa i l u re  to 
include the proper units or f a i l u re  to account 
for b i r th  (new)  un i ts .  M isc lass i f i ca t ion  of 
un i ts ,  such as for Standard Indust r ia l  Classi- 
f i ca t i on  (SIC), geography, size class, or com- 
pany structure can lead e i ther  to undercoverage 
or overcoverage. 

Some frame problems cannot be overcome with 
out expending s ign i f i can t  resources. For 
example, most frames suf fer  from some degree of 
outdatedness. A monthly survey in which the 
frame and sample are updated quar te r ly ,  such as 
the Census Bureau's Monthly Wholesale Trade 
Survey (MWTS), does not have an up-to-date frame 
for  at least two out of every three months--and 
th is  is over and above the lag time in get t ing 
new units on the l i s t  frame. This time lag 
i t s e l f  can be as much as 12 to 18 months a f te r  
a business star ts up. For example, the Social 
Security Administrat ion (SSA) l i s t s  of Employer 
I den t i f i ca t i on  (El) numbers newly assigned by 
Internal Revenue Service (IRS) are given to the 
Census Bureau af ter  SSA receives the El appl ica- 
t ion forms from IRS and codes them. Each proc- 
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essing step cont r ibutes to the lag. Because the 
cost and processing d i f f i c u l t i e s  preclude cor- 
rec t ing for  th i s  frame e r ro r ,  the Census Bureau 
accounts for  new uni ts  in i t s  es t ima tes  by an 
imputat ion technique. The overal l  ob jec t ive  is 
to correct  errors which can be corrected w i th in  
resource l i m i t a t i o n s  and thereby keep coverage 
er ror  as low as is f eas ib le .  

Defect ive Processes Associated wi th the Se- 
lected Sample--Coverage errors in " Which the 
selected sample does not co r rec t l y  represent 
the frame may be the resu l t  of selected cases 
being inadver ten t l y  dropped from the sample or 
non selected cases being added to the sample 
erroneously.  Also, errors may be made in 
se lec t ing the sample. Errors of t h i s  type are 
l i k e l y  to occur when the sample is determined 
by in terv iewers in the f i e l d .  In business area 
samples where the sampling uni ts are geographic 
land segments, f a i l u r e  to proper ly i d e n t i f y  the 
populat ion uni ts  (business establishments of a 
p a r t i c u l a r  type) is a common form of coverage 
er ro r .  Such errors may resu l t  from inadequate 
d e f i n i t i o n s  or inadequately spec i f ied  f i e l d  or 
o f f i ce  procedures, outdated or otherwise incor -  
rect maps of selected area sample un i t s ,  or 
misappl icat ion of  the sampling or canvassing 
rules by the in te rv iewer .  Fai lure to sample 
from an updated frame on a t imely  basis also 
resu l ts  in a sample that  is not representat ive 
of the frame, and hence of the sampled 
populat ion.  For other papers which discuss 
coverage concepts and issues, see Gar re t t ,  
et a l .  (1986) and United Nations (1982). 

I t  is worth noting here that  even where 
coverage of a to ta l  populat ion is f a i r l y  good, 
serious problems may ex is t  for  cer ta in  subpopu- 
l a t i o n s .  For example, nat ional estimates might 
be good, whi le estimates covering smaller 
geographic areas may be inadequate because of 
defect ive geographic coding at the lower (s ta te ,  
county, e tc . )  l eve l .  

Spec i f ic  Error Sources 

As we have seen, errors of undercoverage or 
overcoverage can be the resu l t  of defect ive 
frames or of f a u l t y  sampling processes. 
Moreover, the same sources of e r ror  can a f fec t  
both the frame and the selected sample and can 
lead to e i the r  undercoverage or overcoverage. 
Fol lowing are some spec i f i c  sources of coverage 
er ror  that  are observable and measurable: 

Coding Errors--Mi scodi ng of indust ry  or 
Stan'dard Indus t r i a l  C l ass i f i ca t i on  (SIC) coding, 
geographic coding, size coding, or company 
s t ruc tu re  assignment resul ts  in frame er rors .  
Such errors lead e i the r  to undercoverage or 
overcoverage depending on whether the correct  
uni ts  are excluded from the frame or incor rec t  
uni ts  included in the frame. Inc luding ou t -o f -  
scope uni ts  (uni ts  which should not be included 
in the sampling frame based on the nature of 
t h e i r  business or i ndus t r i a l  a c t i v i t y )  in the 
frame resu l ts  from errors in indust ry  coding 
and causes overcoverage. By the same token, the 
exclusion of uni ts of the proper indust ry  re- 
su l ts  in undercoverage. S i m i l a r l y ,  i f  address, 
geographic codes, s ize,  or any other a t t r i b u t e  
is a determinant for  the sampling frame, errors 

in coding w i l l  cause overcoverage or under- 
coverage of the frame. 

Two prevalent forms of miscoding are ( I )  com- 
p le te l y  unc lass i f i ed  un i ts  (espec ia l l y  for  SIC) 
and (2) un i ts  which do not have s u f f i c i e n t  cod- 
ing de ta i l  fo r  survey purposes. Unc lass i f ied  
un i ts  lead to undercoverage since uni ts  belonging 
in the frame cannot be i d e n t i f i e d .  I n s u f f i c i e n t  
coding d e t a i l - - f o r  example, when f o u r - d i g i t  SIC 
de ta i l  is needed and only two- or t h r e e - d i g i t  
de ta i l  is ava i lab le- -can lead to e i the r  under- 
coverage or overcoverage fo r  surveys requ i r ing  
f i n e r  levels  of indust ry  coding. 

Some causes of miscoding are ( I )  inadequate 
in format ion on which to base a code; (2) poor ly 
t ra ined coders; and (3) f au l t y  procedures or 
processes, such as miskeying. 

Errors of T imel iness- -Errors  of t ime l iness  
resu l t  when the frame or sample is not updated 
to the same reference period as that  of the 
survey. For example, uni ts  no longer in busi-  
ness that  remain in the frame or sample may lead 
to overcoverage. Lack of t imely  updating for  
new uni ts  may lead to undercoverage. For a l i s t  
frame in which the presence of nonzero payrol l  
is used as an i nd i ca to r  of "ac t iveness, "  sea- 
sonal businesses may be erroneously deleted 
during t h e i r  o f f  season. Here again we see the 
dichotomous nature of coverage er ror :  in sur- 
veys which are car r ied out over t ime, i t  is 
possible to have t imely  updating of the sam- 
p l ing  frame, but unless the sample, in tu rn ,  is 
updated to r e f l e c t  these changes, s i g n i f i c a n t  
coverage er ror  can resu l t .  In some survey de- 
signs i t  is impossible to completely e l iminate 
coverage er ror  due to the t iming of frame or 
sample updates. This is espec ia l l y  t rue for  
l i s t  sample designs. However, use of an area 
sample to supplement the l i s t  sample, such as 
the Census Bureau uses in i t s  Monthly Retai l  
Trade Survey (MRTS), can t h e o r e t i c a l l y  reduce 
coverage er ror  due to t iming to zero. 

S t ruc tu ra l ,  o rgan iza t iona l ,  or a c t i v i t y  
changes not re f lec ted in the frame or sample 
may occur because of the lack of t imel iness in 
updating. Often SIC changes occur which are not 
re f lec ted  in the frame or sample. S i m i l a r l y ,  
f a i l u r e  to update fo r  other c h a r a c t e r i s t i c  
changes, such as company reorganizat ions,  
acqu i s i t i ons ,  and divestments or mergers, re- 
su l ts  in coverage e r ro r .  

Dup l ica t ion  Er ro rs - -Dup l i ca te  un i ts  on a frame 
can occur when, fo r  example, a par tnership busi -  
ness appears tw ice ,  once under each of the 
partners '  i d e n t i f i e r s ,  or when the predecessor 
and successor establ ishments both show up as 
act ive on the frame, as in the case of a busi-  
ness takeover. This same predecessor/successor 
s i t ua t i on  can a f fec t  the sample i f  one of the 
uni ts  involved is a selected sampling un i t .  In 
add i t i on ,  both a parent f i rm and i t s  subsid iary  
could appear as separate sampling uni ts on a 
frame i f  the associat ion were not ind ica ted.  
This would lead to overcoverage i f  a parent f i rm 
and a l l  i t s  subs id ia r ies  are intended to be one 
sampling un i t .  Thus, processing or procedural 
errors can resu l t  in dup l i ca t ion  e r ro r .  

Dup l ica t ion  er ro r  may also occur when the 
sampling frame is composed of various l i s t s ,  
which must then be undupl icated. Any er ror  in 
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this process can result in duplicate units being 
overlooked. This is often a problem where the 
primary identif iers on the component l ists ei- 
ther don't match or are incomplete. Duplication 
problems also show up in dual frame surveys. 
For example, in the Census Bureau's Monthly 
Retail Trade Survey (MRTS), business establish- 
ments interviewed by personal enumeration in the 
area sample must be unduplicated from the l i s t  
sample frame. When the employer identif ication 
(El) number, which is the primary ident i f ier ,  is 
incorrect or missing, the potential for duplica- 
tion error is particularly great. Here again, 
while duplicate units cause overcoverage, prob- 
lems in proper unduplication can also result in 
a case being incorrectly deleted. 

Deficiencies in administrative record sys- 
terns, censuses, or surveys on which the frame 
is based--Lack of or delays in reporting in 
the administrative systems, censuses, or surveys 
can cause coverage error. For example, although 
firms are asked to submit a separate report 
form for each of their establishments in the 
economic censuses of the Census Bureau, some 
firms invariably provide combined reports on one 
form. This results in both a deficiency in the 
frame of multiunit establishments and also in 
an undercount of the number of business 
establ i shments. 

Nonlocatable units--Sometimes units selected 
into the sample are not contacted because they 
cannot be found. In area sample surveys, for 
example, certain types of businesses, such as 
service nonemployer establishments may not be 
locatabl e. Noncontact can also occur where 
street addresses (for personal interview surveys) 
or mailing addresses are erroneous or incomplete. 

Interviewer errors--Errors made by an inter- 
viewer in 'the f ield can result in the sample 
being improperly identif ied. Interviewer 
"curbstoning" (that is, the interviewer f i l l i n g  
out the survey forms without ever properly iden- 
t i fy ing the establishment or conducting the 
requisite interviews) and careless canvassing 
can also lead to an improperly selected sample, 
loss of population units, or inclusion of erro- 
neous units. 

Processing errors--Computer programming errors 
can cause a portion of the selected sample to 
be omitted from the survey or can result in a 
deficient frame from which to draw the sample. 
lJnits not included due to the processing error 
can also result from poor f ield procedures or 
inadequate or incorrect sample maps or 
materials. Improper identif ication of the 
sample at the central sampling fac i l i t y  due to 
computer or procedural problems can also result 
in undercoverage. Processing errors (including 
errors in drawing the sample at the central 
sample fac i l i t y )  can l e a d  either to under- 
coverage or overcoverage. 

I l l .  Control of Coverage Error 

Coverage error can be controlled by many di f -  
ferent means. One principle often followed is to 
identify those areas where coverage error is 
most serious and assign resources to reduce the 
error there. Some specific and frequently used 
techniques which reduce miscoding, lack of 

timeliness, duplication of units, omission of 
units, and other errors resulting in incorrect 
coverage of the sampled population follow" 

Sampling from multiple frames--Using an area 
sample to supplement and complete coverage for a 
l i s t  sample is sometimes necessary to obtain 
complete coverage of the sampled population. 

Integrati.o.n of multipl e.li.sts for frame 
deve"l opment--I ntegrat i n9 and undup'l icating 
several l is ts  to construct a single frame is 
frequently done since most l is ts are composites 
of various sources. 

Conducting special frame improvement surveys-- 
The Company Organi'zatio'n' sur'vey and SIC c'lassifi- 
cation card mailings for the Census Bureau's 
Standard Statistical Establishment List (SSEL) 
are examples of these types of surveys. The 
economic censuses themselves constitute a frame 
improvement mechanism for all surveys drawn 
subsequently from the SSEL. 

Use of two-phase sampling--This is done in 
the Census Bureau°s business birth sampling 
program. A first-phase sample is selected based 
on SIC (including unclassified or insuff ic ient ly 
classified units) and payroll or employment size. 
A survey is conducted on this sample to produce 
better coding and to obtain sales data which are 
used as the measure of size for second-phase 
sampling. 

Updating for births--Timely updating of the 
frame and sample for births and deaths. 

Updating for structural changes--Timely updat- 
ing of the frame and sample for structural and 
organization changes of the sampling units. 

Sample validation--Producing a proof of sample 
tabulation whereby sample estimates are compared 
to universe totals for the same characteristic. 
This provides verif ication that the sample prop- 
erly represents the frame. 

Enlarging the scope of the survey--Often, in 
orde~r to Capture al'l of the' units relevant to the 
survey, i t  is necessary to include possible or 
marginally possible units. During editing, the 
out-of-scope units can be dropped. Care must be 
taken to properly drop all the out-of-scope 
units so that overcoverage does not occur. 

Using independent control counts--These counts 
are often needed to verify the correctness or 
completeness of the frame. The source of the 
counts could come from those for the frame for an 
earlier period as well as other sources. 

Internal consistency checks for frame 
content''This involves pe'rformf'ng ' internal 
consistency checks on the frame data f ields, 
especially in record identif ication fields and 
fields which determine whether the unit is in or 
out of scope. 

Internal consistency checks for duplicate 
recor~ds--Thi s pr'ocedure i nvol'v'es performing 
internal consistency checks to identify duplicate 
records on the frame. 

Include as inscope units with out-of-scope 
address, geography, industry, size--The practice 
of cons'idering as inscope units i~hose which are 
truly out of scope due to updates or changes in 
address, geographic, industry or size code is 
sometimes used in an effort to represent true 
inscope units which are not picked up because 
they are thought to be out of scope. This 
amounts to adjusting for coverage error. 
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Include units closed for  the season--Retaining 
un i ts  closed for a season rather than dropping 
them and losing the i r  cont r ibut ion when they 
become act ive again is usual ly necessary to main- 
ta in a frame because of the lack of t imel iness in 
re ins ta t ing  the un i ts .  

Having correct ,  c lear ,  and manageable sample 
control and frame maintenance procedures--Al l  
aspects of sample c06i~rol and frame construct ion 
and maintenance must be well thought out and 
c lear ly  speci f ied.  

Sett ing up adequate checks on processing--This 
is necessary to ensure correct processing of all 
types" interviewer, clerical,  and computer. 

Improving f ield materials--Improving f ie ld 
procedures and materials, such as addresses, 
maps, and other interviewer materials helps to 
reduce coverage error. 

Interviewer selection and training--Carefully 
selecting and training interv{ewers and coders 
can have a substantial impact on reducing cover- 
age error. Th i s  includes having well-trained 
supervisors oversee the survey operations. 

Instituting a public relations campaign--This 
involves no t'ifying the survey popul'ation of the 
survey or census in advance in an attempt to 
e l i c i t  their participation. 

Reinterviewing procedures--These serve as a 
quality 'check on coverage" error, especially for 
area sample surveys. 

For an example of the procedures which are 
followed for maintaining frame and sample cover- 
age for a large, ongoing retail trade survey, see 
Konschnik, et al. (1985). 

IV. Measurement of Coverage Error 

The measurement of coverage error  is necessary 
in surveys i f  one is to have some idea of i t s  
extent as well as to i den t i f y  sources most in 
need of improvement. While the focus of coverage 
is on the inclusion or exclusion of the proper 
sampling units in the frame and sample, the 
measurement of coverage error  f requent ly centers 
on i t s  ef fects on the published estimates of the 
survey. For example, i t  may be determined that 
a published estimate for re ta i l  sales of estab- 
lishments in a certain SIC fa i led  to include 
estimates for  a s ignf icant  number of nonemployer 
establishments, but that including these non- 
employers would only very s l i g h t l y  inf luence the 
survey resu l ts .  The measure of undercoverage 
would be deemed small despite the number of sam- 
pl ing units excluded. 

!nd i rect  Techniques 

Coverage error  can often be ascertained by 
comparing current survey data with results from 
ea r l i e r  surveys or from external sources. Cover- 
age error  may be indicated i f  the ex is t ing sample 
shows certa in changes at a s i g n i f i c a n t l y  higher 
or lower rate than the comparative data. Such 
measures as the b i r th  rate,  out-of-business rate,  
out-of-scope rate, unclass i f ied rate,  miscoded 
rate,  dupl icat ion rate, and sample a t t r i t i o n  rate 
can al l  be used to i den t i f y  and measure coverage 
er ror .  

B i r th  ra te - -B i r th  rates may be reviewed, com- 
paring one period to another in order to i nd i -  

rec t ly  measure coverage er ror .  
Out-of-business rate--The rate at which frame 

or sa~nple" un'its go out of business, when compared 
to other measures or other time periods, provides 
a useful coverage error  measurement. 

Unclassi f ied rate--A component of coverage 
error  can be estimated by looking at the rate of 
unc lass i f ied un i ts .  These when combined with 
studies of the correct c l ass i f i ca t i on  of th is  
group provide a measurement of undercoverage. 

Misc lass i f ied rate--A look at th is  rate and 
related studies can provide measurements of the 
extent of coverage error  at a l l  levels of survey 
tabu la t ion .  

Dupl icat ion rate--Determinat ion of the number 
of repeated or dupl icated units in a frame or 
sample gives useful information on coverage 
problems. 

Sample a t t r i t i o n  rate--The sample a t t r i t i o n  
rates, or the rates at which the units in the 
sample go out of business, when contrasted to 
b i r t h  rates and independently i den t i f i ed  ou t -o f -  
business rates, provide ind icat ions of the extent 
of coverage er ror .  

Direct Techniques 

Direct  techniques for  measuring coverage error  
usual ly enta i l  ca re fu l l y  planned and executed 
survey procedures designed to provide a re l i ab le  
estimate of coverage er ror .  The fo l lowing are 
examples of these d i rec t  techniques: 

Post-enumeration surveys--Used here, th is  is 
synono~nous with a post-audi t  whereby more exten- 
sive methods and procedures are used a f ter  the 
conduct of a survey or census in order to i den t i -  
fy and determine the ef fect  of coverage errors 
and other nonsampling er rors .  

Matching known population units against frame 
units--Checking known populat ion ~units against 
the frame provides some ind icat ion of the qua l i t y  
of coverage. However, a ca re fu l l y  drawn sample 
of known units is required before accurate es t i -  
mates of coverage error  can be provided. 

Checking the frame against a l te rna t i ve  l i s t s - -  
While the selected frame may be the bes't ~availa- 
ble l i s t  for the survey, checks can be made 
against other l i s t s  (e i ther  of greater or lesser 
qua l i t y )  to measure coverage er ror .  

Comparing other survey or census data or inde- 
pendent aggregates--fndepend"ent "aggregai~e .... es t i -  
mates and tabulat ions covering the same charac- 
t e r i s t i c s  for a l l  or a part of the population 
provide a source of comparison for i den t i f y ing  
and measuring coverage er ror .  

Rechecking interv iewers '  f i e l d  work--Independ- 
ent rechecks of a sample of in tev'iewers' work are 
an excel lent  way of i den t i f y i ng  and measuring 
coverage er ror .  

Studying components of the frame--This in-  
cludes assessing the various i c l ass i f i ca t i ons  of 
units which make up the l i s t .  

V. Summary Profi le 

This section presents some general results 
compiled from a questionnaire on survey pract ices 
which covered 55 major establishment surveys of 
Federal agencies. For the i d e n t i f i c a t i o n  of 
these surveys, see Off ice of Management and 
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Budget (1988). Figures I and 2 give a summary 
of control procedures used in descending order 
of extent of use. Figures 3 and 4 characterize 
measurements of coverage error taken for these 
surveys, in descending order of extent of use, 
for indirect and direct measures. Note that al- 
though the "not applicable" category is included 
when determining descending order, i t  is not in- 
cluded in any textual references in this section. 

The results in these graphs show that while 
the majority of these Federal surveys included 
provisions for controlling coverage error, 
the measurement of coverage error was less 
widespread. Moreover, where measurements were 
taken, only a small percentage was published. 
Thus, most measurements were for internal use to 
assess the adequacy of survey estimates. 

The most prevalent form of coverage control 
(96 percent) involved updating the frame for 
structural changes such as SIC changes, company 
reorganizations, mergers, etc. Updating of the 
sample for births was the second most prevalent 
form of coverage control (87 percent). Other 
control techniques reported as being used on more 
than half the surveys were: internal consistency 
checks for duplicate records on the frame (73 
percent); internal consistency checks for frame 
content (69 percent); including as inscope units 
with errors or changes in address, geography, 
industry, or size, rather than dropping them as 
out of scope (67 percent); sample validation, 
i . e . ,  comparison of weighted-up sample units to 
universe totals (67 percent); and integration 
of multiple l is ts  for frame development (66 
percent). Other fa i r l y  common control techniques 
reported were the conducting of special frame 
improvement surveys (49 percent) and retaining 
units closed for the season (47 percent). 

Typically, l i t t l e  use (9 percent) was reported 
of two-phase sampling for improving frames and 
samples although this method can prove beneficial 
in reducing the variance of estimates caused by 
frame problems. Also, on the low side in terms 
of relative use, only about 20 percent of the 
surveys reported sampling from multiple frames, 
such as using both a l i s t  and area sample. 

When looking at the measurement of coverage 
error, out-of-business and out-of-scope rates are 
most common with 67 percent and 62 percent of the 
survey population reported as having these meas- 
urements taken, respectively. These measurements 
also have the highest rate of being published at 
13 percent and 9 percent, respectively. A major- 
i ty  (60 percent) of the surveys reported comparing 
estimates produced in the surveys with estimates 
based on other independent sources. Measuring 
the misclassified rate (44 percent), matching 
known population units against frame units (47 
percent), measuring the unclassified rates (38 
percent), and measuring the sample a t t r i t ion  
rates (36 percent) were also somewhat common. 

Least common were the conducting of post- 
enumeration surveys (20 percent) presumably 
because of the cost and resources involved; 
and rechecks on interviewers' l ist ings (16 
percent), primarily due to the nonapplicability 
of interviewers' involvement in l is t ing for many 
of the surveys. 
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1 This paper reports the general results of 
research undertaken by Census Bureau s ta f f .  
The views experessed are at t r ibutable to the 
authors and do not necessarily ref lect  those 
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