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25.  Coherence and 
comparability of 
survey estimates

25.1 introduction

The quality of the results of the labour force 
survey may be assessed by comparing the sur-
vey data with data from other sources deemed 
more accurate. Lack of coherence of data from 
different sources is a problem because users of 
data are puzzled when faced with different fig-
ures referring to identical or similar concepts. 
From the point of view of data producers, rec-
onciliation of the survey data with other sourc-
es can help to identify measurement errors and 
to take actions to reduce them. 

Here, three examples are given for reconciling 
labour force survey data with national accounts, 
industrial surveys of large establishments, and 
administrative data on registered jobseekers. 

25.2  cohErEncE with nAtionAL 
Accounts

The labour force framework is designed to 
maintain consistency between the employment 

statistics obtained from labour force surveys 
and the production statistics compiled in na-
tional accounts. As mentioned in Part I of this 
Guide Book, the 13th ICLS Resolution (1982), 
and its amendment in the 18th ICLS Resolution 
(2008), stipulates that “The economically active 
population comprises all persons of either sex 
who furnish the supply of labour for the pro-
duction of goods or services within the produc-
tion boundary, as defined by the latest version 
of the SNA, during a specified time-reference 
period.”69

One therefore expects that the trends of em-
ployment and production follow the same pat-
tern. If the labour force survey shows an in-
crease in employment, one would expect to see 
also an increase in production in the national 
accounts. Similarly, a decline in the level of em-
ployment according to the labour force survey 
should be reflected in a decline in the level of 
production in the national accounts. 

The following numerical example illustrates 
the coherence between employment and out-
put trends for a particular country over the pe-
riod 2006–2009. The diagram plots the annual 
growth rate of employment derived from labour 
force surveys over time and the corresponding 
annual growth rate of gross output measured in 
constant prices from national accounts.

69 ILO, Report of the Conference, 18th ICLS, Geneva, 2008, pp.66.
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It can be observed that the two curves close-
ly follow each other, indicating the coherence 
between the survey employment data and the 
national accounts output data. The difference 
between the heights of the curves measures the 
change in labour productivity over the period.    

Where estimates of national employment are also 
produced as part of national accounts, they can 
be compared with the employment data obtained 
from labour force surveys. In such cases, attempts 
may be made to reconcile the two sets of data to 
establish their degree of coherence or incoher-
ence. Labour force survey estimates are generally 
lower than the national accounts estimate due to 
the more limited coverage of the survey.

The elements for reconciling the employment 
data from labour force surveys and the corre-
sponding data from national accounts are pre-
sented in the following reconciliation table.70 

25.2  EstAbLishMEnt survEys As 
bEnchMArk

Where national surveys of establishments collect-
ing employment data with relative precision exist, 

the results may be used as benchmark for evaluat-
ing the quality of the corresponding employment 
data obtained from labour force surveys. For such 
comparisons to be valid, the timing of the two 
types of surveys should coincide and there should 
be sufficient information for reconciling the dif-
ferences in the measurement units of employ-
ment and the scope of the statistics in terms of 
economic activity and size of establishment.

There are a large variety of establishment sur-
veys, each designed to obtain specific informa-
tion such as production, export, employment 
and average earnings, occupational employment 
and wage structure, labour cost, job vacancies, 
hiring and firing practices, skill level, busi-
ness sentiment, future employment prospects, 
 informal sector, child labour, etc. Of particular 
interest in the present context are national es-
tablishment surveys on employment and earn-
ings in which data are collected, among other 
things, on number of persons engaged, number 
of paid employees or other similar units.  

In many countries, the relevant establishment 
surveys focus on specific branches of economic 
activity, such as manufacturing industries, and 
cover establishments of certain sizes, for exam-

70  European Commission, Task Force on the Quality of Labour Force Survey, Final report, Eurostat Methodologies and Working 
Papers, 2009 edition.

Labour force survey national accounts

LFS employed persons Domestic employment

+ Conscripts + Residents working outside

+  Employed living in collective 
households

- Non-residents working inside

+  Unpaid trainees and  apprentices

+  Farmers producing wholly for own 
consumption

total employed persons

+/- Unaccounted difference

national employment

+ Hidden/unrecorded employment

Reconciled estimate Reconciled estimate

Table 1
rEconciLiAtion of EMPLoyMEnt dAtA: LAbour forcE survEy  
And nAtionAL Accounts
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ple, large establishments with 50 or more work-
ers. For comparison purposes, it is therefore 
necessary to use the corresponding employ-
ment data from the labour force survey. Such 
correspondence is generally possible on the ba-
sis of questions on branch of economic activity 
and size of establishment in terms of employ-
ment available in many labour force surveys. 
Regarding industry coverage, care should be 
taken to ensure proper correspondence espe-
cially in relation to the inclusion or exclusion 
of public-sector establishments. Regarding size 
of establishments, if the answer category in 
the labour force survey does not exactly corre-
spond to the size coverage of the establishment 
survey, the employment data of the labour 
force survey should be interpolated to obtain 
the corresponding estimate.    

Another issue concerns the unit of measure-
ment. In establishment surveys, the unit of 
measurement is generally a job while in labour 
force surveys the unit of measurement is a per-
son.  A person may have more than one job and 
therefore the correspondence between the em-
ployment data from establishment surveys and 
labour force surveys should take multiple job-
holding into account. This can generally be satis-
factorily accomplished with labour force surveys 
covering data on secondary jobs. If such data are 
not available, everything else being equal, one 
should expect that the employment data from 

the establishment survey be higher than the cor-
responding data from the labour force survey.

A numerical example is presented below in Ta-
ble 2, illustrating a quality assessment of em-
ployment data of a labour force survey using 
a national establishment survey as benchmark. 
The establishment survey refers to an annual 
survey designed to measure the value of out-
put and valued added of large manufacturing 
establishments with 50 workers or more on the 
basis of complete enumeration. The survey cov-
ers all establishments with private, public and 
cooperative types of ownership engaged in the 
production of manufacturing goods (ISIC Rev 4 
– Code D). The survey collects data on the aver-
age number of persons engaged during the past 
calendar year, including full-time and part-time 
paid employees and apprentices, employers and 
active partners, and unpaid family workers. Ac-
cording to the survey results, this figure for 
2006 was 804,805.

The total employment for the same year accord-
ing to the labour force survey was 21,093,000. 
The number of persons employed in manufac-
turing in their main job was 3,834,000, of whom 
the number employed in large establishments 
with 50 workers and more was 775,500.

As expected, the establishment survey estimate 
of employment (804,805) is higher than the cor-

Labour force survey Establishment survey

Main job: 775,500 
Secondary job: 17,300

804,805

Total: 792,800 
Unaccounted difference: 12,000

804,805

Reconciled estimate: 804,800 804,805

Table 2
rEconciLiAtion tAbLE: nuMbEr of EMPLoyEd PErsons in 
MAnufActuring EstAbLishMEnts with 50 or MorE workErs
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responding estimate from the labour force sur-
vey (775,500). The difference may partly be due 
to persons with secondary jobs in large manu-
facturing establishments, estimated from the 
labour force survey to be 17,300. Taking this fac-
tor into account, the results can be presented in 
the following reconciliation table, which shows 
that the unaccounted difference between the 
estimate of employment in large manufactur-
ing establishments and the corresponding es-
timate from the labour force survey is 12,000, 
representing an error rate of about 1.5% for the 
labour force estimate (if the establishment sur-
vey estimate is considered as more accurate).

Similar values of the percentage unaccounted 
difference were calculated for the period 2007–
2009. The results ranged from 1.2% to 1.6%, pro-
viding some confidence that the labour force 
survey measures employment in large manu-
facturing establishments with a relatively low 
margin of error. In some cases, the comparison 
and reconciliation process may also be carried 
out in more detail, for example by sex, SE and 
subdivisions of manufacturing activities. De-
pending on the availability of data, it may also 
be carried out for other variables common in 
the two surveys, such as average hours of work 
and average earnings.

In some cases, the comparison and reconcili-
ation process may also be carried out in more 
detail, for example by sex, SE and subdivisions 
of manufacturing activities. Depending on the 
availability of data, it may also be carried out 
for other variables common in the two surveys, 
such as average hours of work and average 
earnings.

25.3  AdMinistrAtivE rEcords 
of rEgistErEd JobsEEkErs 
As bEnchMArk

Many countries compile labour-related admin-
istrative data from a variety of sources, includ-
ing social security organisations, public and 

private employment offices, unemployment in-
surance schemes, civil service administrations, 
etc.71 Because they are by-products of admin-
istrative procedures, the statistics generally in-
volve little extra cost and can be made avail-
able at frequent intervals and fine population 
categories and geographical areas. Data derived 
from administrative records, however, often 
suffer from a number of shortcomings, with re-
spect to coverage, concepts and availability of 
auxiliary variables in particular. 

As shown here, under certain conditions labour-
related administrative data and in particular 
data on registered jobseekers can nevertheless 
be useful among other things for comparison 
with unemployment data obtained from labour 
force surveys.  Reconciliation of the unemploy-
ment statistics generally requires data adjust-
ments in both sources. 

The measurement of unemployment in labour 
force surveys is generally based on the interna-
tional definition, which classifies as unemployed 
all persons, above the age specified for measuring 
the EAP, who satisfy three conditions72: “without 
work during the reference period”; “currently 
available for work”; and “seeking work during a 
specified recent period”, generally the last four 
weeks in survey applications. 

Seeking work means taking active steps to look 
for work and goes beyond registration at public 
or private employment exchange (for the pur-
pose of obtaining a job offer) and also includes 
other means of looking for work, such as direct 
application to employers, placing or answering 
advertisements, seeking assistance from friends 
or relatives, and looking for resources and per-
mits to establish one’s own enterprise. For com-
parison with administrative data on registered 
jobseekers, the labour force survey data should 
therefore be restricted only to those persons 
who reported having looked for work by reg-
istering with the employment offices consistent 
with the coverage of the administrative data.

71  Pember, Bob, Labour statistics based on administrative records: Guidelines on compilation and presentation, ILO East Asia 
Multidisciplinary Advisory Team (ILO/EASTMAT), ILO Regional Office for Asia and the Pacific, Bangkok, 1997.

72  The international definition of unemployment provides an exception for persons without work who are making arrangements 
to start work at a date subsequent to the reference period (future starts), who are classified as “unemployed” irrespective of 
their job-search activity, provided they were without work during the reference period and currently available for work.
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The administrative data on registered jobseek-
ers may also need to be adjusted for compa-
rability with the survey unemployment data. 
Some administrative data include jobseekers 
already employed, registering with the em-
ployment office in search of a different job. 
This category of jobseekers should be excluded 
from the administrative count for comparison 
with the survey data.  Also, in principle, for 
comparison purposes, only those jobseekers in 
the administrative data should be retained who 
have registered with the employment offices 
in the last four weeks or have made contacts 
in the last four weeks for follow-up on earlier 
registrations.  

Table 3 illustrates the reconciliation of sur-
vey unemployment data with administrative 
data on registered jobseekers. Total unem-
ployment according to a national labour force 
survey was 2,486,200 in 2006. The majority of 

the unemployed (1,537,600) were looking for 
work through direct contact with employers or 
through friends and relatives and other non-
official means. By contrast, 948,600 reported 
looking for work through registration at public 
or related employment offices. 

The corresponding administrative figure 
(903,514) is obtained after adjusting the data 
on registered jobseekers (1,057,086) for those 
already employed but seeking alternative or 
additional employment (63,054) and those who 
have not been active in the last four weeks 
(90,518).

Thus, the difference between the survey esti-
mate of jobseekers at public or related employ-
ment offices (948,600) and the corresponding 
adjusted administrative data (903,514) is about 
45,100, indicating a percentage difference of 
about 5%. Similar values of the percentage un-

Labour force survey Administrative records

Total un employed 
persons 

2,486,200 Total registered 
jobseekers

1,057,086

Reporting other 
means of job search 
only

-1,537,600 Registered job-
seekers already  
employed

-63,054

Registered job-
seekers, no active 
job search in last 
four weeks

-90,518

Reporting job 
search at public or 
related employment 
offices

948,600 Registered jobseek-
ers within scope

903,514

Unaccounted  
difference

 -45,100

Reconciled estimate 903,500 Reconciled estimate 903,514

Table 3
rEconciLiAtion tAbLE:  unEMPLoyEd PErsons sEEking work  
At PubLic or rELAtEd EMPLoyMEnt officEs
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accounted difference can be calculated for oth-
er years, different geographical regions and for 
men and women separately. 

25.4 coMPArAbiLity ovEr tiME

In addition to reconciliation of survey data with 
external sources, the comparability of survey 
data over time should be examined as lack of 
coherence of the data over time has important 
impacts on the credibility of the results per-
ceived by the public. Issues concerning com-
parability over time arise whenever changes in 
concepts, organisation or methodology are in-
troduced in the labour force survey programme. 
Their impact on the results is often difficult to 
isolate and the resulting breaks in the time se-
ries hamper the correct assessment of the evo-
lution of the labour market.

26.   Sampling errors 
and precision of 
estimates

26.1 sAMPLing Errors

Like in all sample surveys, the results of la-
bour force surveys are subject to sampling er-
rors. Sampling errors arise due to the fact that 
the survey does not cover all elements of the 
population but rather only a selected portion. 
The sampling error of an estimate is based on 
the difference between the estimate and the 
value that would have been obtained on the 
basis of a complete count of the population 
under otherwise identical conditions. 

Although survey data are subject to errors 
from a variety of sources, knowing about the 
magnitude of sampling errors is of fundamen-
tal importance. Information on sampling er-
rors is crucial for interpreting the survey re-
sults. It allows decisions to be made on the 
precision of the estimates and on the degree 
of confidence that may be attached to them. 
In the same vein, it allows decision on the 

degree of detail with which the survey data 
may be meaningfully tabulated and analysed. 
Information on sampling errors is also crucial 
in determining whether the survey estimates 
of change over time or the estimates of differ-
ences between two or more population sub-
groups are statistically significant and not just 
produced by chance.

Information on sampling errors is also crucial 
for sample design and evaluation. While cost 
and other practical considerations affect the 
sample design of a survey, rational decisions 
on the choice of sample size, sample alloca-
tion among strata, clustering and estimation 
procedures can only be made on the basis 
of detailed knowledge of their effect on the 
magnitude of sampling errors in the resulting 
statistics obtained from the survey.

In principle, sampling errors may be decom-
posed into two components: (i) sampling bias; 
and (ii) sampling variance. Sampling bias re-
flects the systematic errors that may occur 
due to the failures of the sample design, such 
as, for example, certain elements of the popu-
lation receiving zero probability of selection. 
The sampling variance, on the other hand, re-
flects the uncertainty associated with a sam-
ple estimate due to the particular sample used 
for its calculation, among all possible other 
samples that could have been selected from 
the frame with the same sampling design.

As an illustration, consider a country with 
a population of 2 million. A simple random 
sample of 10,000 persons is drawn from this 
population: 7,000 are found to be in the labour 
force and among them 500 unemployed. The 
estimates of the total number of persons in 
the labour force and the total number of un-
employed persons in the country are accord-
ingly 1,400,000 and 100,000 respectively.  

Clearly, a different sample may produce dif-
ferent sample counts and therefore different 
estimates of the national labour force and 
unemployment. For example, after drawing a 
different sample of the same size, we found 
8,000 persons in the labour force and 400 
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among them unemployed. With the new sam-
ple results, the survey estimate of total labour 
force is 1,600,000 and of total unemployment 
80,000.

Suppose we take all possible samples from 
the population in exactly the same way (there 
are essentially an infinite number of possible 
such samples) and for each sample we com-
pute the estimate of total unemployment in 
the country. We would have the same number 
of estimates as the number of possible sam-
ples. These estimates can be used to construct 
a single-variable distribution, called the sam-
pling distribution of the unemployment esti-
mator. It is the distribution of the estimates 
of unemployment that would result from tak-
ing all possible samples from the population. 

The resulting sampling distribution may look 
like the bell-shape density distribution shown 
below:

The sampling bias of an estimator is the differ-
ence between the mean of its sampling distri-
bution and the true value of the variable be-
ing estimated. Thus, in the above example, if 
the true total number of unemployed person 
is 85,000, the sampling bias of the estimator 
would be:

Sampling bias = 80,000 – 85,000 = -5,000

In relative terms, the sampling bias is about 
-6%. The sampling variance of the estimate of 
the number of unemployed in the country is 
the variance of the sampling distribution. The 
square root of the sampling variance is the 
standard deviation, which, in this example, is 
as follows:

Standard deviation = 14,000.

A remarkable feature of probability sampling 
is that the shape of the sampling distribu-
tion and in particular its sampling variance 
or equivalently its standard deviation can be 
estimated using a single sample, not requiring 
repeated sampling of the population as sug-
gested in the above illustration. 

26.2  cALcuLAtion of thE 
sAMPLing vAriAncE

The calculation of the sampling variance of sur-
vey estimates for complex multi-stage designs 
is generally based on the following principle: 
the variance contributed by the later stages of 
sampling is, under broad conditions, reflected 
in the observed variation among the sample 
results for first-stage units. Thus, the sampling 
variance of a variety of statistics, such as to-
tals, means, ratios, proportions, and their dif-
ferences, can be obtained on the basis of totals 
calculated for primary sampling units (PSUs).73

73  Verma, Vijay, Sampling Methods, Manual for Statistical Trainers Number 2, Statistical Institute for Asia and the Pacific (SIAP), 
Tokyo, Revised 2002.

0 20,000 40,000 60,000 80,000 100,000 120,000 140,000 160,000

Figure 2 
sAMPLing distribution of unEMPLoyMEnt EstiMAtEs
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The methodology is illustrated below in the 
context of labour force surveys.  Consider a 
national labour force survey with estimated la-
bour force (x) and unemployment (y). A typi-
cal design of the survey is a stratified two-stage 
sample with enumeration areas from the latest 
population census as primary sampling units 
(PSUs) and households or dwellings (or clusters 
of households or dwellings) as secondary sam-
pling units (SSUs).

Let mh be the number of sample PSUs in stra-
tum h selected from a total of Mh sample PSUs 
in stratum h.  The sample estimates of total 
unemployment and total labour force are ex-
pressed respectively as: 

€ 

y = yhii
∑

h
∑

 

€ 

x = xhii
∑

h
∑

 

where y
hi
 and x

hi
 are the corresponding sum of 

sample results for sample PSU i, 
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yhi = whiji
∑ yhij  and 
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xhi = whiji
∑ xhij 

where 

€ 

whij is the sampling weight associated 
to the sample person j with labour force status  

€ 

yhij  and unemployment status 

€ 

xhij  .

Under the principle stated above, the sampling 
variance of the estimates y and x can be calcu-
lated by: 
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The sample principle applies for the calculation 
of the sampling variance of means, proportions, 
percentages, and ratios where both the numera-
tor and denominator are sample estimates, such 

as for the calculation of the sampling variance 
of the unemployment rate:

€ 

r =
y
x  

The sampling variance is derived by Tay-
lor linearization of the statistic. This gives 
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zhi =
1
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Taylor linearization can be applied for the cal-
culation of the sampling variance of more com-
plex statistics, such as differences of ratios, 
ratio of ratios, regression coefficients, etc. For 
example, in the case of differences of ratios:
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The sampling variance can be calculated by: 
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The underlying assumptions of the methodol-
ogy of variance estimation described here are 
that (a) at least two PSUs are drawn from each 
stratum and (b) the sample PSUs are selected 
independently of each other, with random 
choice and with replacement. These conditions 
are not always exactly satisfied, but they may 
sufficiently well approximate many situations 
in practice.

When at least two PSUs per stratum are not 
available, “pairing” or “collapsing” of similar 
strata to define new strata can be implemented, 
so that each new stratum contains at least two 
selections which are then assumed to be inde-
pendent. When the PSUs are too small, variable 
or otherwise inappropriate to be used directly 
for variance estimation, more suitable units are 
defined, for example by random grouping of 
units within strata and linking or combining of 
units across strata.
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ard error of an estimate, the higher the precision 
of the estimate. The relative standard error of an 
estimate is the ratio of the standard error to the 
size of the estimate. 

Accordingly, it can be deduced from Table 1 earlier 
in this part of the Guide Book that the working age 
population (persons 15 years old and over) is more 
precisely estimated than the labour force. The rela-
tive standard error of the estimate of the working 
age population is 0.2%, while the relative standard 
error of the estimate of the labour force is 0.3%. 
Similarly, the labour force is more or less as pre-
cisely estimated as employment (relative standard 
error equal to 0.3%), which is substantially more 
precisely estimated than unemployment (relative 
standard error 2.1%). These results reflect the fact 
that the estimates based on larger effective sam-
ple size are generally more precise than estimates 
based on smaller effective sample size.

The table also shows that ratios such as the LFPR 
and the unemployment rate are about as precisely 
estimated as the corresponding aggregate levels of 
labour force and unemployment.  

Another use of the standard error is for the cal-
culation of confidence intervals. Under certain 

Finally, it should be mentioned that there are 
other methods of variance estimation for complex 
designs. Some of these alternative methods are 
based on comparison among replications of the 
full sample, such as jack-knife repeated replica-
tions, balanced repeated replications and boot-
strapping. A major feature of these procedures is 
that, under general conditions for their applica-
tion, the same and relatively simple variance es-
timation formula holds for statistics of any com-
plexity.

26.3 PrEcision of EstiMAtEs: A 
nuMEricAL ExAMPLE

The following table should help to illustrate the 
use and interpretation of different measures of 
sampling errors in a labour force survey. The ta-
ble shows the estimates of the main labour force 
indicators and their standard errors calculated us-
ing the methodology described in the preceding 
section.

One use of the standard error is to assess the level 
of precision of survey estimates. A low relative 
standard error indicates a high precision of the 
estimate. In general, the lower the relative stand-

survey
estimate

standard 
error

relative 
standard 

error

confidence interval

Lower  
bound

Upper 
bound

Population 15+ years 4,092 0.2%

Labour force 2,047 61 0.3% 2,035 2,059

- Employed 1,963 61 0.3% 1,951 1,975

- Unemployed 84 1.8 2.1% 81 88

(%)

LFPR 66.2% 0.17%-pt 0.3% 65.9% 66.5%

Unemployment rate 4.1% 0.09%-pt 2.2% 3.9% 4.3%

- Men 4.5% 0.12%-pt 2.5% 4.3% 4.7%

- Women 3.9% 0.11%-pt 2.8% 3.7% 4.1%

Table 4
rEconciLiAtion tAbLE:  unEMPLoyEd PErsons sEEking work  
At PubLic or rELAtEd EMPLoyMEnt officEs
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broad assumptions, it can be stated that the true 
value of the variable of interest lies in between 
the survey estimate and a multiple of the stand-
ard error, with a certain degree of probability. In 
general, if y represents the survey estimate of a 
variable of interest, the true value of the variable 
represented by, say, θ lies with  

€ 

(1−α)% confi-
dence in the following interval:

€ 

y − z(α / 2)σ ≤θ ≤ y + z(α / 2)σ

where 

€ 

σ is the standard error of the estimate and 

€ 

z(α / 2) is the value of the standard normal dis-
tribution corresponding to the 

€ 

(1−α) % confi-
dence probability. For a 95% confidence probabil-
ity, 

€ 

α = 5% and 

€ 

z(α / 2) is approximately equal to 
1.96.

With respect to the results shown in Table 1, it can 
be stated, for example, that the true value of the 
total number of unemployed is within the follow-
ing interval,

84,000 - 1.96 x 1,800 ≤ θ ≤ 84,000 + 1.96 x 1,800

81,000 ≤ θ ≤ 88,000

Similarly, it can be calculated that the unemploy-
ment rate lies with 95% confidence within the fol-
lowing interval:

4.1% - 1.96 x 0.09% ≤ θ ≤ 4.1% + 1.96 x 0.09%

3.9% ≤ θ ≤ 4.3%

A further use of the standard error is for deter-
mining the statistical significance of differences in 
survey estimates. Survey estimates of two varia-
bles of interest differ significantly from each other 
if zero is not in the confidence interval of their dif-
ference. An approximate significance test of the 
difference between two estimates may be done 
by simply comparing the confidence intervals of 
the estimates and checking their overlap. If they 
do not overlap, the two estimates may be said to 
be significantly different. Accordingly, from Table 
1, it can be concluded the unemployment rate of 
men (estimated at 4.5% with confidence interval 
4.3%–4.7%) is significantly different than wom-
en’s unemployment rate (estimated at 3.9% with 
confidence interval 3.7%–4.1%). 

As it is not practical to compute and report sam-
pling variances for all the published statistics of 
the labour force survey, certain countries give 
general variance estimates using the approximate 
relationship between the variance of an estimate 
and its size (expressed by var(y)/y = a + by). Oth-
ers provide approximate values of the relative 
standard error for different sizes of the estimate, 
as in Table 5 below containing data from the Aus-
tralian labour force survey:

Size of estimate
(persons in the category)

Relative standard error
(% of the estimate)

5,000,000 0.14

2,000,000 0.31

1,000,000 0.54

500,000 0.83

200,000 1.37

100,000 1.97

50,000 2.80

20,000 4.45

10,000 6.29

5,000 8.91

2,000 14.09

1,000 19.93

500 28.19

Table 5
rELAtivE stAndArd Error by sizE of EstiMAtE
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27.  non-sampling 
errors and weights 
adjustment

27.1 introduction

In addition to sampling errors, survey data are 
subject to different types of non-sampling errors 
(coverage errors, non-response errors, response 
errors, and other errors such as editing, coding 
and processing errors).74 In many situations, 
the non-sampling errors may have consider-
able impact on the quality of the survey results. 
Analysts should therefore pay careful attention 
to non-sampling errors when using the survey 
data. In particular, they should examine the 
magnitude of these errors, and verify to what 
extent some of the errors have been corrected 
through the adjustment of the sampling weights 
when the sample data are extrapolated to popu-
lation aggregates. In this section, the main types 
of non-sampling errors are described and the 
weighting schemes used for adjusting some of 
their impacts are briefly reviewed.

27.2 covErAgE Errors

Probability sampling requires each element in 
the target population to have a known non-zero 
probability of being selected in the sample. This 
condition is violated if the target population is 
not fully represented in the sample frame and 
if the sample selection of units from the frame 
is not according to the procedures specified in 
the sample design. The violation of these condi-
tions generates coverage errors. 

Coverage errors may occur explicitly from the 
use of imperfect frames (under-coverage, over-
coverage, or duplication of units) or implicitly 
due to confusion in the boundaries of units and 
in rules of association between units of differ-
ent types. In multi-stage household surveys 
such as most national labour force surveys, 

coverage errors may arise at any of the stages 
of selection of sample units: area units; house-
holds or dwellings; and persons. 

In labour force surveys based on recently con-
structed sampling frames, one can expect the 
lists of enumeration areas to be complete and 
up to date. However, serious coverage problems 
can arise when the sampling frame is out of date 
or when maps of the area units are inexistent or 
poorly drawn. Newly settled areas, especially 
in the outskirt of cities, are often not properly 
represented in out-of date area frames. Also, 
inadequate maps and descriptions make the 
identification and delineation of the selected 
sample areas by survey workers extremely dif-
ficult in practice.

At the next stage of sampling, when households 
or dwellings are to be drawn from the sample 
areas, coverage errors may again occur. Lists 
of dwellings or housing units are generally less 
durable than area frames. Thus, the coverage 
errors mentioned in connection with area units 
are also present and generally more so in the 
case of households or dwellings. In particular, 
if the time lag between listing and interview-
ing is not sufficiently short, the risk of coverage 
errors is high. To minimise such errors, it is nec-
essary to freshly list the households or dwell-
ings in the selected sample areas or to draw 
supplementary samples based on information 
from housing permits or similar sources. Other 
methods of minimising coverage errors at this 
stage of sampling is to select the households or 
dwellings in small contiguous groups or clusters 
rather than singly.

Coverage errors may also occur at the stage of 
selection of individual persons in the sample 
household. Non-coverage can arise due to a 
failure to identify some eligible persons, such as 
lodgers, domestic workers or other non-family 
members of the household. It can also happen 
due to incorrect information on personal char-
acteristics needed for sample selection, for ex-
ample if the age a person is incorrectly recorded 

74  Hussmanns, Ralf, Farhad Mehran, and Vijay Verma, ILO Manual on Concepts and Methods: Surveys of Economically Active 
Population, Employment, Unemployment and Underemployment (Part II).
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as below the age set for measuring labour force 
characteristics (under-coverage error) or, al-
ternatively, the age is incorrectly recorded as 
above the threshold age (over-coverage error). 

27.3 non-rEsPonsE Errors 

Non-response occurs due to failure to obtain 
the required information from the units se-
lected in the sample (unit non-response) or to 
failure to obtain some items of information for 
the selected unit (item non-response). The dis-
tinction between unit non-response and item 
non-response need not be rigid in all circum-
stances. For example, in labour force surveys 
with a sample rotation scheme, some units may 
remain in the sample over a number of rounds 
and it may be possible to impute some infor-
mation (such as age, sex, etc.) from an earlier 
round to a later round where non-response has 
occurred. This procedure will have the effect of 
changing some cases of unit non-response to 
that of item non-response. 

Unit non-response may occur due to an incor-
rect address for the sample household, inac-
cessibility of certain dwellings, a refusal by the 
sample household to be interviewed, because 
no one was at home when the interviewer con-
tacted the household, or if information on a 
particular person in the sample household could 
not be obtained for some reason. Vacant or 
demolished dwellings, non-existent or out-of-
scope addresses, such as finding an enterprise 
or workshop instead of a household dwelling, 
are not to be considered as unit non-response.

In some countries, in the presence of unit non-
response, the designated sample households 
that cannot be interviewed are substituted with 
other households in the vicinity. This practice 
is not recommended as the disadvantages far 
outweigh the benefits.75 Substitution introduces 
extra bias into the estimates because respond-
ing households often have characteristics that 
differ from those of non-responding house-

holds. Also, substitution generates practical 
problems in fieldwork, including the use of time 
and risk of error in attempting to substitute and 
the difficulty of checking and monitoring the 
process.

Non-response can generally be measured di-
rectly from records internal to the survey. 
The overall non-response rate taking into ac-
count the three possible levels of non-response 
(dwellings, households and persons) may be 
calculated as 1 minus the response rate ex-
pressed by: 

 

€ 

Non − response − rate =1− m
,

m
×
n,

n
×
p,

p

where m = number of dwellings selected in the 
sample

m’ = number of dwellings successfully contacted

n = total number of sample households in 
contacted dwellings

n’ = number of successfully interviewed 
households

p = number of eligible persons listed in the 
interviewed households

p’ = number of eligible persons successfully 
interviewed.

The impact of non-response on survey results 
is, in principle, similar to that of under-cover-
age. In estimating population totals, the effect 
will depend on the relative value of missing 
units. In estimating averages, percentages, ra-
tios or proportions, the effect will depend on 
the extent to which non-responding units differ 
in characteristics from the responding units.  

Corrections for non-response errors can be 
made by inflating the survey estimates by the 
inverse of the response rate (1 minus the non-
response rate defined above). For this purpose, 

75 Vehovar, Vasja, “Field Substitution and Unit Non-Response,” Journal of Official Statistics, Vol. 15, No. 2, 1999, pp. 335-350.
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the sample is divided into a number of classes 
expected to be homogenous with respect to the 
survey variables. Then, the correction for non-
response is applied separately for each class, i.e. 
the non-respondents in each class are assumed 
to be similar to the respondents in that class. 
The classes may be defined in terms of small 
geographical areas or simple socio-demographic 
characteristics of individuals.

27.4 rEsPonsE Errors 

Response errors refer to errors originating at 
the data collection stage.76 In relation to an in-
dividual respondent, response error refers to 
the deviation between the response obtained 
from the survey and the actual or true value 
for the individual. They can occur because the 
respondent may be unwilling to divulge certain 
information (intentional error). They may also 
occur because the respondent does not know 
the answer to the question asked or does not 
fully understand the meaning of the question 
(unintentional error). They can also occur by 
memory lapses, such as by forgetting to report 
an event (omission) or incorrectly reporting its 
timing (telescoping). 

Response errors may occur not only because of 
errors made by the respondent but also because 
of errors made by the interviewer or by the in-
strument used for measurement. Interviewers 
may introduce errors through haste and mis-
recording of responses, misunderstanding of 
the survey concepts and procedures, precon-
ceptions and subjective biases. Sometimes, the 
questionnaire itself may be faulty, with wrong 
wording and an incorrect skipping pattern, 
causing errors to be made by interviewers and 
respondents. 

An additional source of uncertainty arises from 
the fact that, in many labour force surveys, 
for reasons of economy, a certain degree of re-
sponse by proxy has to be tolerated.

The measurement of response errors is of-
ten one of the most difficult parts of quality 
 assessment of survey data.77 The measurement 
framework generally used is based on the fol-
lowing decompositions:

Response errors = Response bias + Response 
variance  

Response variance = Simple response variance 
+ Correlated response variance78

Response bias is the effect of systematic er-
rors that occur as a consequence of the general 
conditions under which the survey response 
is obtained. In a continuing labour force sur-
vey with more or less standardised design and 
procedures, essentially similar response biases 
may affect the survey results from all rounds. 
Consequently, such biases may go undetected 
unless the results are validated through exter-
nal comparisons. Response biases are gener-
ally measured by re-interviews using similar 
but improved procedures (re-interviews with 
reconciliation) or through comparison of the 
survey results with data from external sources 
known to be more accurate.

Response variance is the result of random fac-
tors that affect individual responses. Surveys 
repeated under the same procedures and iden-
tical general conditions would not necessarily 
give the same results. Results from one rep-
etition to another would differ even with the 
same sample. Response variance is a measure 
of this variability. Two components of response 
variance may be distinguished: simple response 
variance and correlated response variance.

Simple response variance is the measure of the 
variability of responses on individual items 
of the survey. The measurement of simple re-
sponse variance requires independent repeti-
tions of data collection under identical condi-
tions, although, in practice, it is difficult to 
satisfy the conditions exactly. In labour force 

76 Errors arising at subsequent stages of data processing such as data entry, coding, and editing are not treated here.
77  Biemer, Paul P. and Gösta Forsman, “On the Quality of Reinterview Data With Application to the Current Population Survey,” 

Journal of the American Statistical Association, December 1992, Vol. 87, No. 420, pp. 915–923.
78  Expressed in more precise terms, the response variance is the weighted sum of the simple response variance and the correlated 

response variance.
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surveys, re-interviews under similar condi-
tions within a short time after the main survey 
are often used to measure the simple response 
variance of the main labour force indicators (re-
interviews without reconciliation).

Correlated response variance arises from the 
variability of the work of interviewers. It indi-
cates the lack of uniformity and standardisation 
in interviewers’ work. The measurement of cor-
related response variance is generally conducted 
through re-interviews under experimental de-
sign conditions. The basic requirement is a de-
gree of randomisation in the allocation of sample 
units to individual interviewers. The same ap-
proach applies also to measuring the correlated 
effects of supervisors, editors, coders, etc.

27.5 wEights AdJustMEnt

Some of the non-sampling errors may be cor-
rected to a certain extent by appropriate ad-
justments of the sampling weights used for 
extrapolating the sample results to population 
aggregates.

In general, the overall weight attached to each 
sample unit is formed by three components: the 
weights reflecting the sample design; the ad-
justment factors for non-response; and the fi-
nal factors to calibrate the results to population 
controls obtained from external sources.

In a two-stage stratified sampling design, the 
sampling weight for sample households and in-
dividuals in sample PSU i in stratum h is given 
by the inverse of the probability of selection of 
the households and individuals in that PSU and 
stratum:

 

€ 

whi =
1
phi

where 

€ 

phi is the probability of selection of the 
sample households and individuals in  PSU i of 
stratum h. 

The design weight for each sample PSU may be 
adjusted for non-response households or indi-
viduals by inflating the sampling weights by 
the inverse of the response rate:

  

€ 

whi
, = whi ×

1
Rhi  

where  is the response rate in PSU i of stratum 
h. It can be derived by the proper combination 
of the non-response rates defined in the previ-
ous section.

The adjusted weights may in turn be further 
adjusted to population totals obtained from 
population censuses and demographic analysis, 
if these are considered to provide more accu-
rate results. This process of weight adjustment 
is called calibration and involves the calculation 
of the minimum required adjustment factor to 
be applied to the weights so that the resulting 
survey estimates agree exactly to the known 
population aggregates.79

Mathematically, the adjustment procedure may 
be described in matrix notation as follows: 

€ 

whi
,, = whi

' × (1+ xhi
, × λ)

where 

€ 

whi
,

 is the adjusted weight obtained 
from the previous round of the adjustment 
process, 

€ 

xhi
,

 is the vector of auxiliary variables 
for which the aggregate totals are known (for 
example, male and female population), and 

€ 

λ   
is adjustment factor given by:

€ 

λ = T−1 × (tx − Ù t x )   

	  

€ 

T = whi
'

hi
∑ × xhixhi

'

 

where 

€ 

tx  is the vector of known population 
aggregates and 

€ 

Ù t x  
the vector of corresponding 

survey estimates using the adjusted weights 
obtained from the previous round of the ad-
justment process.

79  Särndal, Carl-Erik, and Jean-Claude Deville, “Calibration Estimators in Survey Sampling,” Journal of the American Statistical 
Association,  June 1992, Vol. 87, No. 418, pp. 376–382.




