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What percent of the labor force is unemployed? What percent of household bud-
gets is devoted to shelter? How rapidly is the cost of medical care rising? Answers
to such questions are staples of news reporting in all developed nations. If the an-
swers are disturbing, the voters will hold the government in power responsible. The
technical subject of statistics, which provides the means to produce and interpret
trustworthy data, thus affects and is affected by both public policy and electoral
politics.

In the Depression era of the 1930s, governments began to intervene more actively
in their national economies. To do so, they needed data on employment, prices, and
other kinds of economic activity. National statistical systems evolved to provide the
data. Statisticians developed an impressive body of techniques to produce data that
are accurate, timely, and not impossibly expensive. Statistical sampling methods
allow us to estimate the state of an entire population from information gathered from
a relatively small sample. We will look at the central ideas of statistical sampling,
ideas now widely used in polls of public opinion and in market research as well as
in official statistics. It will come as no surprise that applying statistical methods,
so straightforward in the pages of a text, to widely dispersed human populations
encounters important practical difficulties. We will look briefly at these difficulties as
well.

Both the technique and the practice of statistical sampling are highly developed.
They lie behind much that is in the news. But the use of technique is a matter of
policy, and policy is set by governments whose political fortunes are influenced by the
data published by their statistical offices. The Conservative government of Britain
changed the official definition of “unemployed” some 30 times during the 1980s. Not
surprisingly, almost all of these changes resulted in fewer people being counted as
unemployed.! Across the channel, the French legislative elections of March 1993,
which turned out a Socialist government after a dozen years in office, were heavily
influenced by high unemployment. How high? The official figures spoke of 3 million
unemployed workers, a rate of 10.5% of the labor force. Just before the elections, the
conservative newspaper Le Figaro claimed that the “real” unemployment figures were
5.3 million persons and a rate of 21%.2 Le Figaro was not disputing the competence
or honesty of the government statisticians, but the policies that decide who is counted
as unemployed.

As economic activity becomes ever more international, we need to make reliable
international comparisons of economic and social data. There are variations in sta-
tistical technique and more important variations in policy among nations that make
bald comparison of national data misleading. The unemployment rate in Japan can
be compared with that of the United States only with care, and not without qual-
ifications. The Organization for Economic Cooperation and Development (OECD)
provides estimates of unemployment in its member states using common methods. In
a few cases, OECD figures differ sharply from the official national figures; for exam-
ple, in mid 1994 the unemployment rate in the Netherlands was 9.9% according to



the OECD and 7.5% according to the Dutch statistical office.

There are even greater difficulties in comparing the income and consumption of
households and the standard of living across countries. Within the European Union
(EU), however, convergence is taking place in statistics as in other areas. Eurostat,
the Union’s statistical office, is making special efforts to harmonize the statistics of
the member states. Eurostat publishes data based on national statistics which permit
international comparisons. The national statistical offices are adopting standards set
by Eurostat that allow easier comparison and lessen the risks of political interference.
We will therefore use the the EU nations as the leading examples in our discussion.

Policy makers both public and private, business at every level, and informed citi-
zens as well, have a stake in timely and accurate data, easy to interpret and compare
across national boundaries. Our topic in this essay is how the science of statistics
and the underlying mathematics of probability, in combination with uniform policies
and practices, make timely and accurate data possible.

The Art and Science of Sampling

“Must I drink the whole bottle in order to know that the wine is good?” asked the
nineteenth century Belgian sociologist and statistician Adolphe Quetelet. The answer
is of course no. We often draw conclusions about a whole on the basis of information
about a part. That is just what statisticians do when they announce conclusions
about all workers or all households after interviews with relatively few among them.
A bottle of wine is homogeneous, so that a sip can fairly represent the whole. People
and households vary in every important respect, however, so that statisticians face
a more difficult task than wine tasters. Variation creates the need for the science of
statistics: individuals vary, repeated measurements on the same individual vary, the
domain of determinism in nature and everyday life is rather restricted. We must ask
how to choose a part from a whole that fairly represents the varying individuals who
were not chosen.

The entire group of objects we want to make statements about is called the popu-
lation. A population may consist of people, households, animals, or other objects. It
is the target of our desire for knowledge. The individuals from the population from
whom we actually gather information form the sample.

What shall we measure, and for whom?

The first step in gathering good data about unemployment or household spending,
before facing the issue of sampling at all, is to specify exactly what population the
data will describe. This simple task presents abundant opportunities to influence the
final outcome and to confuse international comparisons. Consider the case of mea-
suring unemployment. The basic population is a nation’s labor force, the people able
and wanting to work. But what ages are included? If Germany includes only people
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aged 15 to 64 and France counts everyone from age 16 up, the two nations’ unem-
ployment data refer to different groups of people. What about non-citizens, especially
immigrants both legal and illegal from outside the EU? What about students seeking
summer employment? What about strikers? There is no single “right” answer to any
of these questions, but some answer must be given.

Once the target population is firmly in mind, the statistician’s next task is to
decide exactly what will be measured. Precisely who is “unemployed?” Someone
who wants work and doesn’t have it, you say. Yes, but ... What if a person wants
only part-time work? What if a student wants only temporary work for three summer
months? Are people unemployed if they are unwilling to take on the work available
because it does not match their needs or qualifications? Again, specific answers must
be given, and nations can differ in their choices.

The ambiguity of the term “unemployed” allows governments scope to manipulate
unemployment data by social policy. If unemployment is high, offer youth training
schemes for the young and retraining programs for middle-aged workers. Allow older
workers to draw their government pensions earlier without penalties. Then declare
that people in these categories don’t count as unemployed. The French call this
“traitement social.” Le Figaro got its higher “real unemployment” figure by adding
persons under traitement social to the officially unemployed. Training and other aid
programs for the jobless are of course legitimate social policy, but they can have large
effects on official unemployment data.

Within a nation, what matters most is simply that the population and the exact
quantity measured remain fixed over time. We can then, for example, compare cur-
rent unemployment rates with those in the past and make clear judgments about the
present situation. But comparisons among nations with differing practices can be dif-
ficult. As recently as 1987, for example, German and French measures of employment
and unemployment differed in these ways:

e Germany considered only persons aged 15 to 64, France everyone over age 16.

e To count as unemployed, a person had to want to work at least 30 hours a week
in France. Persons seeking part-time work for at least 19 hours a week could
count as unemployed in Germany.

e Persons seeking an apprenticeship in industry were unemployed if they failed to
find one in France, but not in Germany.

Other EU nations had still more diverse practices. The author of a survey prepared
for the German labor bureau said that, “One has the impression that the differences
among nations have grown ever more substantial.”3

This will never do. A Europe in which citizens of any nation are allowed to work
in any other needs consistent data on employment. Eurostat, following guidelines
prepared by the International Labor Organization (ILO), produces consistent labor
market data for all members of the EU. Nations often keep their existing systems
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for comparison with the past, but they also provide Eurostat with the information
needed for its work. For example, Eurostat defines the population of working age as
all persons aged 14 and above. This population is then divided into three groups—
persons in employment, unemployed persons, and inactive persons—on the basis of
activity within a specific “reference week.” These groups, and some subgroups within
them, are defined by specific ILO standards, with minor modifications agreed to by the
countries of the Union. Eurostat also prepares a detailed “Union List of Questions”
specifying the items of information and exact classifications that each nation is to
submit. All this allows Eurostat to produce a standard set of tabulations that make
the state of the labor market more comparable across countries.*

We will see that not all economic and social data are yet as easily compared as
are labor force data. Eurostat’s international standards are a model answer to the
questions “What is measured?” and “For what population?” Once these questions are
answered, we can turn to statistical sampling as the modern technique for producing
data about large populations.

Why sample?

Most nations take a census of their entire population, often once each decade. The
great advantage of a census is that it provides detailed data about every small geo-
graphical area in a nation. The United States, for example, has a legal requirement
that congressional districts be substantially equal in population. Districts are redrawn
after each decennial census, which provides a block-by-block count of the population.

That’s one way to measure employment or the breakdown of household expendi-
tures: ask everyone. However, a census is too expensive and time-consuming to be
a practical method for producing monthly employment data or annual data about
households. Moreover, for most purposes a census is no more accurate than a well-
done sample. The best data are produced by interviewers who are carefully trained
and supervised. A good interviewer wins the respondent’s confidence and corrects
misunderstandings to obtain honest and accurate data. Governments can provide
trained interviewers for important samples, and now often equip them with laptop
computers as well. The computer guides the interview, adjusting the flow of ques-
tions to fit earlier responses. If the household size is one, the computer smoothly
skips questions about the resident children. A census, on the other hand, must make
do with a mixture of mailed questionnaires and personal followup for those who don’t
respond. The quality of individual responses is likely to be higher in a careful sample
survey than in a census.

Administrative records are the source of much national data. People appear in var-
ious administrative records as voters, or as taxpayers, or as automobile drivers. For
these special populations, the records provide data at very low cost. Denmark, where
official registers are comprehensive, has even discontinued its census. In most na-
tions, however, administrative records do not adequately cover the entire population.



Many nations have based their unemployment data on a count of people registered at
government employment offices or a count of those claiming unemployment benefits.
(The United Kingdom reduced its jobless roll by 180,000 in 1982 by switching from
the first to the second of these counts.) Measures of unemployment based on official
registers count only people who have some motivation for registering. In the case of
taxpayers or automobile drivers, registration is legally compelled. The unemployed
are not required to report themselves, however, so data from administrative records
are strongly influenced by social policies such as the scope of unemployment benefits.
They are susceptible to change when policy changes and are insufficient for inter-
national comparisons. And of course administrative records do not exist for most
economic and social data because there is no incentive to report.

Sampling, examination of a part in order to obtain information about the whole,
is universally employed by governments seeking economic and social data, market
researchers exploring consumer tastes, and opinion polls of every variety. We will later
describe two important types of governmental sample surveys: labor force surveys and
family budget surveys. All such surveys use samples that are small relative to the size
of the population. Labor force surveys contact the largest samples, 60,000 to 100,000
households in larger nations. Household budget surveys, which are more intrusive,
typically use smaller samples. For example, the Family Expenditure Survey (FES) in
the UK contacts 7,000 households each year.

These examples raise an obvious question: How can such relatively small samples
provide trustworthy information about large populations. There are about 23 million
households in the UK, yet the FES contacts only a few thousand households. The
reliability of sample data rests first of all on the method used to select the sample.

How to sample badly

In sampling, as in other areas, the broad and easy way leads to destruction. The
easiest sampling design is a convenience sample of the part of a population that is
most accessible. A convenience sample is analogous to judging the quality of a crate
of apples by inspecting a few apples from the top of the crate. These apples may be
unrepresentative: apples on the bottom are more likely to be damaged in shipment,
and an unscrupulous seller might put the best apples on top. Samples produced by
interviewing people in the street are convenience samples. Passers-by in most places
and times don’t represent the entire adult population. Moreover, interviewers tend to
approach well-dressed and non-threatening people, so that the poor and working-class
males are systematically underrepresented and the mobile and prosperous middle class
is overrepresented in the sample.

A sampling method that systematically overrepresents some parts of the popu-
lation and underrepresents others is called biased. Convenience samples are usually
biased. Self-selected samples, in which individuals choose themselves for the sample
by responding to a general appeal, are also prone to bias. The people who respond



are most often those with some strong motive for doing so, and may be a quite special
segment of the population. People with strong opinions, especially strong negative
opinions, on an issue are more likely to respond than the general public. Should
shops be allowed to open on Sunday? In 1986, when Sunday trading was a live issue
in Britain, careful surveys of public opinion showed that between 60% and 70% of
British adults favored laws allowing Sunday opening. Yet fewer than 1% of the almost
40,000 letters received by the Home Office were in favor.> Letters to government are
a form of self-selected sample. They often record strong but atypical feelings.

In both convenience samples and self-selected samples, personal choice produces
bias. The statistician’s remedy is to allow impersonal chance to choose the sample,
so that there is neither favoritism by the sampler nor self-selection by respondents.
Choosing a sample by chance eliminates these sources of bias by giving all an equal
chance to be chosen. Rich and poor, young and old, brown-skinned and white-skinned,
all have the same chance to be in the sample.

Random sampling

The deliberate use of chance in choosing a sample is the central idea of statistical
sampling. The simplest way to use chance amounts to placing names in a hat (the
population) and drawing out a handful (the sample). This is simple random sampling.
The formal definition of a simple random sample (SRS) of a given size, call it n, is
that it consists of n» units from the population chosen in such a way that every set of n
units has an equal chance to be the sample actually selected. The point is that simple
random sampling not only gives each individual the same chance to be chosen but
also gives an equal chance to every possible sample that might be formed. Drawing
names from a hat conveys the idea, but in practice computers are good at choosing
an SRS from a long list of individuals.

An SRS drawn from a large population is like a list of lottery winners. Everyone
has the same chance of winning, but the winners are different every time. The data
produced from the sample are therefore also different every time. If we took many
simultaneous labor force samples, we would get many different unemployment rates.
That’s disturbing. To understand why at least some sampling schemes produce trust-
worthy data, we must look more deeply into the behavior of random sampling. The
key to understanding is to ask, “What would happen if we took many samples under
the same circumstances?” This is the question that is answered by the mathematics of
probability, the same mathematics that applies to lotteries. As in so many instances,
mathematics lies just below the surface of important public issues.

Population Information From a Sample

The mathematics of probability describes the patterns that appear when random
behavior is repeated many times. It is a remarkable fact about the world that



some phenomena—tossing coins, choosing lottery winners, drawing random samples—
display regular patterns when repeated many times, even though individual outcomes
are unpredictable. Let us first examine the behavior that probability describes. We
will look at a hypothetical sample in France. Our sample will be an SRS for simplic-
ity, and too small for practical use. The principles we will discover, however, apply
to all random samples. '

A French sample. The percentage of households consisting of just one
person is rising in all developed countries as marriage occurs later and
child-bearing declines. We would like to know what the percentage of
single-person households is in France. We can’t afford to visit every French
household, so we will take an SRS. We illustrated the idea of random
sampling by the image of drawing names from a hat. Suppose now that
we have a very large hat, with an card of the same size and shape for
every household in France. Some of the cards are light in color and some
are dark. The dark cards represent the single-person households. What
percentage of the cards in the hat are dark? We don’t know. Looking at
all the cards (a census) is beyond our means, so we draw an SRS of size

100.

Our sample contains 35 dark cards. That’s 35% of the 100 cards in the
sample. Because an SRS gives all cards the same chance to be chosen, it
should fairly represent the entire population. So we estimate that 35% of
all the cards in the hat are dark. That is a simple version of what French
government statisticians do: select a random sample of households and use
the sample result to estimate the unknown truth about the population of

all households.

The estimation procedure in our example seems fair in the sense that all cards
or households have the same chance to be in the sample. But because the sample
was chosen by chance, if we repeat the process we will get a different sample and
very probably a different percentage of dark cards. Draw another SRS from the hat.
This time there are 28 dark cards, so we estimate that 28% of all the cards in the
hat are dark. That is, we estimate 35% or 28% depending on the luck of the draw,
and drawing more samples will give additional different outcomes. Random sampling
eliminates bias in choosing a sample, but it certainly does not eliminate variability.
It is time to ask the key question, “What would happen if we took many samples
from this same population?”

Figure 1 displays the percentages of dark cards in 1000 samples, each of size 100,
drawn from our French hat. (In fact, we used a computer to simulate the hat and the
sampling.) The height of each bar shows the number of samples having a particular
outcome. The pattern formed by these outcomes is indeed quite regular. The graph
peaks in the center and falls off symmetrically on both sides. But the regular pattern



Figure 1: Sample proportions from 1000 SRSs of size 100
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offers little consolation in the presence of so much variation from sample to sample.
It is clear from the graph that from one sample of size 100 we might well estimate
22% dark cards or 36% dark cards. That range covers almost the entire range of
percentages of single-person households in the EU countries. An SRS of size 100 will
not give useful information about France.

A countermeasure lies close at hand. Larger samples have less variability than
small samples. Let us try our experiment once more, this time drawing SRSs of size
1600 rather than size 100. Figure 2 displays the results of 1000 such samples, on the
same scale as Figure 1. The pattern of outcomes is again quite regular and symmetric.
But there is now much less variation among the results. It appears that we would
almost never estimate fewer than 27% dark cards or more than 33% dark cards if we
had just one sample from this hat.

In fact, our hat contains 30% dark cards. (This imitates France, because about
30% of French households consist of just one person.) Look again at Figures 1 and
2. The regular patterns of sample results are centered at 30%. Some samples give
estimates that are too high and some give low estimates, but there is no systematic
over- or underestimation. The fairness, or lack of bias, of an SRS is reflected in the fact
that the distribution of sample results is symmetric and centered at the truth about
the population. If the population had 35% single-person households (as Germany
does), both graphs would be centered at 35%.

What about variation in the results of repeated samples? The highest and lowest
of 1000 estimates are not very informative. In practice, estimates that far off represent
very bad luck indeed. Let us rather look at the range covered by the center 95% of



Figure 2: Sample proportions from 1000 SRSs of size 1600
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all samples. If we use random sampling repeatedly (as government statistical offices
and opinion polls do), we can expect that in the long run 19 out of 20 samples will
produce results in this range.

The detailed data behind Figure 1 show that 95% of these 1000 sample outcomes
fall between 21% and 39%. We know that 30% is the truth about the population,
so write this as 30% + 9%. That is, 95% of all SRSs of size 100 give results within
9 percentage points of the truth. That’s much too large a spread, so we try samples
of size 1600. Now the data show that 95% of our 1000 sample outcomes lie between
27.8% and 32.2%, or 30% +2.2%. Samples of size 1600 produce a result within about
2.2 percentage points of the truth 95% of the time. If this variability in results is
still too large, take a yet larger sample. Recall that labor force surveys select tens of
thousands of households. '

Every answer suggests more questions: Just how rapidly does the variability of
sample results go down as we take larger samples? Our hat held 30% dark cards,
imitating a population with 30% single-person households. Would the spread of the
sample results change if the hat held 20% or 50% dark cards? Does it matter if we are
sampling from a small population (Swiss households, say) or a large one (American
households)? Answering every question about the behavior of samples by computer
simulation would quickly grow tedious. It is time to turn to the mathematics of
sampling.
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Figure 3: The normal curve for outcomes of SRSs of size 1600
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Mathematics to the Rescue

The mathematics of probability describes exactly what the pattern of outcomes of
repeated samples must be, if only we repeat the sampling process often enough. In
fact, probability describes what would happen if we kept sampling forever, so that
the number of samples became infinite. That is, the mathematics is an idealization
that describes the real world of sampling only approximately. But the approximation
is good enough for practical use (and more advanced mathematics can even tell us
how accurate the approximation is). In exchange for idealization, we get generality:
we can describe the pattern of outcomes for SRSs of any size from any population.

First, some notation. We are drawing a sample of n items from a population that
contains N items. In our French example, N is the number of households in France,
about XX million. We drew samples of two sizes, n = 100 and n = 1600. We want to
estimate the proportion of French households that consist of a single person. Call this
proportion p. For the simulations in Figures 1 and 2 we took p = 0.3, but in practice
p is unknown—that’s why we need a sample. To estimate the unknown population
proportion p, we use the proportion p of single-person households in the sample. The
sample proportion p varies from sample to sample. Our first two samples of size 100
had p = .35 and p = .28.

Now we can refine our basic question, “What happens in repeated sampling?”
We ask “How does the sample proportion p vary when we take repeated SRSs of
size n from a population of size N that contains proportion p of the characteristic
we are counting?” This isn’t an easy question, but mathematicians have had several
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centuries to work on it. Here are the facts.

Fact 1. The frequencies with which the possible values of p occur in many
samples have a very regular pattern. In fact, they follow a normal
curve like that in Figure 3.

Fact 2. The center of this curve (marked by the vertical line in Figure 3) lies
exactly at the true population proportion p.

Fact 3. The amount of variability in the values can be described by the stan-
dard deviation of the curve. This is the length of the horizontal
segment inside the curve in Figure 3. The recipe for the standard
deviation of this normal curve is

” o \/ (1-2) p(1-p)
N/ n—-1

Each of these mathematical facts requires some commentary. Fact 1 replaces
observed patterns like those in Figures 1 and 2 by normal curves. Think of the
normal curves as arising from drawing a smooth curve through the tops of the bars in
Figure 1 and Figure 2. The specific normal curve in Figure 3 matches the experimental
results in Figure 2 for repeated SRSs of size n = 1600, as you can see by comparing
the horizontal scales and overall shapes in the two figures. But the normal curve is
not merely an ad hoc approximation; it can be proved that the values of p in many
SRSs must be very closely described by a normal curve. The only requirement is that
the size of the sample must be reasonably large. The normal curve approximation is
adequate for our samples of size n = 100 and very accurate for sample sizes as large
as our n = 1600. Of course, the normal curve is an idealization that assumes we
sample forever, whereas Figure 2 summarizes a mere 1000 samples.

Figures 1 and 2 have vertical scales that record the count of samples. Because
the bars in each figure have equal widths, areas in the figure also represent counts of
samples. Figure 3 describes the outcomes of infinitely many samples, so we cannot
count outcomes. How shall we choose its vertical scale? Normal curves are scaled
so that areas under the curve are proportions of all possible samples. The total area
under a normal curve is exactly 1. Our eyes, which respond to areas, continue to tell
us which outcomes are common and which are rare.

Now we can interpret Fact 2. The normal curve is symmetric, so exactly area 1/2
lies on either side of the center. That is, half of all the values that p takes in repeated
sampling lie on either side of the center of the curve. Fact 2 tells us that the center
lies right at the population proportion p, whatever this proportion may be. Although
the sample estimate is rarely exactly correct, it has no systematic tendency to either
overestimate or underestimate the true population value p. This is what we mean by
absence of bias.

Fact 2 says that the sample proportion is “correct on the average” in many sam-
ples. Fact 3 allows us to understand and control the variability of p about the true p.
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Figure 4: Two normal curves with different standard deviations

The distribution of values taken by p in many samples always follows a normal curve
centered at p. There are many normal curves. All have the famous “bell shape,” but
the spread of the bell is determined by the standard deviation of the curve. Figure 4
compares two normal curves, one (solid) with a standard deviation one-fourth that
of the other (dotted). The curve with the smaller standard deviation is taller and
more peaked, representing values that vary less about their center. In both cases,
the standard deviation is the length of the horizontal line segment inside the curve.
This line segment joins the center line to the point on the curve where the curvature
changes from falling-ever-more-steeply as we move away from the center to falling-
ever-less-steeply. You can roughly see the standard deviation of any normal curve in
this manner.

If the standard deviation is small, almost all values of the sample proportion p
will lie close to p, and we can be confident that almost all samples will estimate p
accurately. The formula for the standard deviation in Fact 3 therefore tells us when
we can trust the results of an SRS. Let us examine one by one the factors that appear

in that formula,
_{;_n\p(1-p)
7= \/(1 N) n-—1

e % is the sampling fraction, the proportion of the population (size N)
that is in the sample (size ). In the economic and social samples
we are interested in, the sampling fraction is very small and the
term 1 — & is very close to 1. This term shows that the size of the
population does not affect the behavior of a sample as long as the

13



population is much larger than the sample. A sample of size 1600
will do as well, other things being equal, in the U.S. as in Switzerland.
This is good news if you must sample U.S. households, but the Swiss
gain nothing from their much smaller population size.

e The population proportion p influences the standard deviation of p
through the expression p(1 — p). This expression is near 0 when p is
near either 0 or 1. That makes sense—if almost everyone or almost no
one in the population has the characteristic we are recording, there
will be little variation from sample to sample. The largest value of
p(1—p) is 0.25, attained when p = .5, and it changes only slowly as p
ranges from about 0.3 to 0.7. The spread of the values of p therefore
depend a bit on the true p, but this effect is important only when p
is close to 0 or 1.

e By far the most important determinant of the standard deviation is
the sample size n. If the population is large and we use the conser-
vative value 0.25 for p(1 — p), we can guarantee that the standard
deviation will be no larger than 0.5/y/n — 1. The variability of the
sample decreases as the sample size increases, at a rate proportional
to the square root of the sample size. The two normal curves in Fig-
ure 4, one of which has standard deviation one-fourth that of the
other, demonstrate the effect of increasing sample size by a factor of
16. This is exactly the comparison between samples of size n = 100
and n = 1600, first presented in Figures 1 and 2.

Statisticians use the normal curves to study in detail how sample results will vary
under different conditions. We can, for example, decide in advance how large a sample
we need to estimate facts about the population with the accuracy we desire. Here is
one simple fact about normal curves that allows very useful conclusions:

e In any normal curve, 95% of all the observations lie within two standard
deviations of the mean.

Figure 5 illustrates this fact for SRSs of size n = 1600 drawn from a large popu-
lation for which p = .3. The center of the normal curve that describes the values of
the sample proportion p in all possible such samples lies at 0.3, the truth about the
population. The recipe for the standard deviation (with n/N close to 0) says that o
is about 0.0115. You can verify that this result doesn’t change much as p changes;
in fact, ¢ = .0125 when p = .5, and this is its largest value. So when p = .3, 95% of
all samples of size 1600 give a result that lies between the vertical line segments in
Figure 5, which are positioned +2.2 from the center. No matter what the unknown
values of p may be, 95% of all samples give a p no more than 2.5 percentage points
away from the population truth. Increasing the size of the sample to 15,000 would
produce a sample result guaranteed to be within eight-tenths of one percentage point
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Figure 5: The central 95% of observations described by a normal curve lie within
two standard deviations of the mean.
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of the truth in 95% of all samples. That’s close enough to satisfy almost anyone who
wants information about French households.

Statistical confidence

The language that is used to announce the results of sampling, whether by government
sample surveys or opinion polls, rests on thinking about what would happen in many
similar samples. If French government statisticians actually contacted an SRS of
1600 French households and found that this one sample contained 29% single-person
households, a brief report might say,

The survey found 29% single-person households. With 95% confidence,
the percentage of single-person households in France is between 26.8%
and 31.2%.

Comparing this announcement with our discussion uncovers its meaning. This
particular sample gave the result 29%. That is no doubt not exactly correct for the
entire population. But 95% of all such samples produce results within £2.2% of the
population truth, so unless we were quite unlucky the true population percentage lies
between 26.8% and 31.2%. We can’t be certain of this, because this sample might be
one of the 5% that miss by more. To say that we are 95% confident that the truth lies
between 26.8% and 31.2% is to say “We got this result by a method that gives correct
results in 95% of all possible samples.” Statistical language translates a probability
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statement about what would happen in repeated samples into a statement about how
confident we are about conclusions based on a single sample.

News reports often abbreviate yet more: “A government survey says that people
living alone make up 29% of French households. The survey’s margin of error was
2%.” Stating a margin of error reminds the public that statistical samples don’t
produce exact results, and also gives some indication of how accurate the announced
result is likely to be. Adding the level of confidence tells us just how uncertain the
announced results are.

Because the margin of error decreases as the square roet of the sample size, rather
than as the sample size itself, small margins of error generally require quite large
samples. Labor force surveys, which must estimate the unemployment rate with only
a small error, therefore involve large samples. What is more, governments often want
accurate results for regions within the nation. The sample size n for that purpose is
only the fraction of the overall sample gathered in the region in question. Regionalism
is another force in favor of large samples. Large samples in absolute terms, that is,
but still tiny relative to the size of the entire population.

Strata, clusters, and stages

The SRS is the basic random sampling method, and the simplest to understand
(remember the hat) and to describe mathematically. In practice, however, samples
from large geographically dispersed populations, like the government sample surveys
we have mentioned, have a more complex structure. We rarely possess a complete list
of the population from which to draw an SRS, and there are also less obvious reasons
to use more elaborate sample designs. Imagine, for example, drawing an SRS of size
1000 people from the UK Post Address File. A large computer would not balk at a
list containing more than 50 million names, though entering them would be a trial.
The 1000 people selected would be scattered across Britain, and therefore expensive
to interview in person and difficult to contact even by telephone. Moreover, a sample
selected completely by chance may not adequately cover all interesting parts of the
population unless it is very large. If we wish to compare household spending in rural
and urban areas, for example, we want to ensure that there are a sufficient number
of rural households in our sample. Because most households are urban, we will need
a large SRS to guarantee enough rural households. We would like to stipulate in
advance how the total sample is divided between urban and rural areas.

To do this, many sample surveys restrict random selection by dividing the pop-
ulation into groups of similar units, called strata, and then selecting a separate SRS
in each stratum. This is a stratified random sample. The strata are chosen based on
facts known before the sample is taken, such as which areas are urban and which are
rural. We can specify how many households from rural areas are in the sample, yet
choose them at random to avoid bias.

Stratified sampling has other advantages as well. A stratified design can produce
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more exact information than an SRS of the same size by taking advantage of the fact
that units in the same stratum are similar to one another. To see this, imagine that
all units in each stratum are identical. Then just one unit from each stratum would
be enough to completely describe the population. More generally, it can be proved
(mathematics again) that a stratified sample whose constituent SRSs are proportional
in size to the size of the strata always produces a standard deviation no greater than
that of an SRS of the same overall size. Of course, a different choice for the sample
sizes in the strata may be dictated by the desire to make accurate separate estimates
in all strata.

Strata are groups within the population to be sampled, chosen during the design
of the sample using information already available. The sample chooses a few elements
in each stratum. Groups within the population can be used in quite a different way as
well: the sample may contain all members of some groups, while ignoring all others.
In this case, the groups are called clusters because the final sample is clustered within
relatively few of the original groups. We might choose to visit households clustered
within only a few of Britain’s postal sectors, for example, thus driving down the cost
of personal interviews by grouping the sample households in geographical clusters.
Use of clusters is almost always combined with selecting the sample in several stages
rather than in one grand random choosing.

Such multistage samples are common among national samples of households or
individuals. For example, the United Kingdom Family Expenditure Survey chooses
British households as follows:

Stage 1. Select a random sample of 672 postal sectors in Great Britain. The
sample is stratified by geographic region, type of area, and other
factors.

Stage 2. After eliminating business and other ineligible addresses, select about
17 addresses at random from the Postal Address File for each sector
chosen at Stage 1.

Multistage samples avoid the need for a national list of households or individuals.
The FES needs the Postal Address File for only the postal sectors chosen at Stage 1.
The final sample is clustered in relatively few postal sectors, so that a single inter-
viewer can easily reach each cluster. As the FES example illustrates, the sample at
each stage of a multistage sampling design may be an SRS or a stratified sample.

The results of multistage cluster samples are generally more variable than those
of an SRS of the same total size. The cost advantage of easier data collection must
be balanced against the cost of taking a larger sample to obtain the desired margin
of error. It is the business of statisticians to design samples that are effective and
economical for particular populations and purposes, and to analyze the data in a way
that reflects the design of the sample. Although practical sampling designs usually
restrict random selection through stratification and multistage sampling, deliberate
use of chance selection is at the heart of statistical sampling. All random sampling

17



designs can be analyzed mathematically, and all share the essential properties of the
SRS.

In broad terms, what the mathematics of probability tells us about sampling is:

o The shape of the pattern of outcomes is determined by the design of the sam-
pling method. Random sampling designs give unbiased results in the sense that
the pattern of outcomes is centered at the population truth.

e The variability of sample outcomes—the spread of the pattern—is determined
by the size of the sample, and can be made as small as desired by taking a large
enough sample.

In short, random samples produce results that are correct on the average and whose
deviation from the truth can be controlled by taking a sufficiently large sample.

The Problems of Practice

Translating principles into practice is rarely straightforward. The laws of probability
guarantee that random samples behave nicely, but that is no guarantee that actual
sample surveys behave so nicely. Random selection eliminates bias in the choice of
a sample from a list of the population. When the population consists of people or
households, however, accurate information from a sample requires much more than a
good sampling design.®

To begin, we need an accurate and complete list of the population, called a sam-
pling frame. Because such a list is rarely available, most samples suffer from some
degree of undercoverage. Until recent years, many government surveys in the UK used
the Electoral Register as a sampling frame. The Register leaves out all residents who
are not entitled to vote, including non-citizens and peers of the realm. Worse, the
coverage of those who are entitled to vote is incomplete. The Register tends to miss
the young, those who move often, and in general those who are lax about returning
the enrollment form. Even an SRS drawn from the Register is therefore biased, be-
cause the Register itself systematically underrepresents some parts of the population.
The Postal Address Files, which have replaced the Electoral Register in providing
sampling frames for government surveys, reduce but do not eliminate undercoverage.

A more serious source of bias in most sample surveys is nonresponse, which occurs
when a selected individual either cannot be contacted or refuses to cooperate. Non-
response to nongovernmental surveys often reaches 30% or more, even with careful
planning and several callbacks. Nonresponse can also pose difficulties for government
surveys. Rates of nonresponse to family budget surveys in the EU range from 8% in
Spain through 26% in France and 28% in the UK to 75% in the Netherlands and 89%
in Belgium. In Italy, a government survey conducted by telephone found that the
percentage of calls that were not answered was 21.4% between January 1 and April 13
and 41.5% during the holiday period July 1 to August 31.” Because nonresponse is
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much higher in urban areas, many sample surveys substitute other accessible house-
holds in the same area to avoid favoring rural areas in the final sample. If accessible
people differ from those who are rarely at home or who refuse to answer questions,
some bias remains.

In addition, the behavior of the respondent or of the interviewer can cause response
bias in sample results, especially to questions about sensitive issues. Respondents may
hesitate to reveal information about illegal or socially unacceptable behavior. The
sample then underestimates the presence of such behavior in the population. Sample
surveys in several European countries have concluded that only one or two percent
of the male population are active homosexuals. If some homosexuals are reluctant to
admit the fact, the true percentage may be higher. An interviewer whose attitude
suggests that some answers are more desirable than others will get these answers
more often. The race or sex of the interviewer may influence responses to questions
about race relations or attitudes toward feminism. Response bias can be reduced
by careful training of interviewers and careful supervision to avoid variation among
the interviewers. Training and supervision of interviewers are essential parts of good
sample survey practice. Responses to questions that do not address sensitive issues are
more accurate. Even here, respondents may be unable to provide accurate information
if the survey is poorly designed. Answers to questions that ask respondents to recall
past events, for example, may be inaccurate because of faulty memory. In particular,
many people “telescope” events in the past, bringing them forward in memory to
more recent time periods. “Have you visited a doctor in the last six months?” will
often draw a “Yes” from someone who last visited a doctor eight months ago.®

The wording of questions is the most important influence on the answers given
to a sample survey. Confusing or leading questions can introduce strong bias, and
even minor changes in wording can substantially change a survey’s outcome. The
U.S. Current Population Survey long asked respondents “Is there a job from which
you are on layoff?” with the intent of learning about temporary layoffs from which
the worker expected to be called back. Respondents often interpreted “laid off” as
a euphemism for “fired,” and so answered yes when they had in fact lost their job
permanently. The question now adds the phrase “and expect to be called back” for
greater clarity.

In 1975, the British government renegotiated the terms for Britain’s membership
in the Common Market, and then held a national referendum on the issue. An
opinion polling organization tried several versions of the question. Presented with
the question,

Do you accept the government’s recommendations that the United King-
dom should stay in the Common Market?

those in favor led those opposed by 18.2%. But if the question asked was,

Should the United Kingdom come out of the Common Market?
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the margin between those who wanted to stay in and those who favored withdrawal
was only 4.6%. The power to choose the wording is the power to influence the
response.

Dealing with these practical difficulties is part of the science of statistical sam-
pling. Users of data produced by sample surveys need to be aware of the potential
weaknesses. Good sampling design is not the whole story. If the results are important
to you, find out the wording of the questions, the amount of nonresponse, and the
date of the survey as well as enquiring about the design.

Some Household Surveys in the European Union

It will be interesting to look briefly at some of the major households surveys currently
undertaken in the European Union. This will give us an impression of how different
types of surveys are used to meet differing objectives, how national survey practices
differ from one country to another, and what can be done in practice to improve
comparability of results across countries.

Three major surveys, concerned with the living conditions of households and per-
sons, that are conducted in all countries of the European Union are the labour force
survey (LFS), the family budget survey (FBS), and the recently started household
panel on income and living conditions (ECHP).

The three sets of surveys provide rather contrasting pictures of the extent to
which different countries use similar survey designs and procedures, and how far the
information generated is comparable across the EU countries. At one end we have the
very diverse family budget surveys. Special steps have to be taken to harmonise the
results from these surveys at the stage of analysis and presentation so as to achieve
even a limited degree of comparability. At the other end we have the household
panel, a truly multinational survey in which the survey design and procedures are
standardised to a high degree. This maximises the potential for obtaining comparable
results across countries. The labour force surveys fall somewhere in the middle. The
national labour force surveys are based on a common approach and in many respects
follow similar procedures, which helps in generating comparable data. But there
are also important differences in the national practices, limiting the extent of inter-
country comparability.

The Labour Force Survey (LFS)

Compiling comparable statistics on employment and unemployment has been a pri-
ority task since the very beginning of the European Community (now the European
Union). Although employment and unemployment statistics existed in all member
states, the sources and definitions used and the methods of data collection differed
too much to permit adequate comparison at the Community level. A Community
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LFS was organised as early as 1960 to fill this gap. The survey has been periodi-
cally revised with the objective of enhancing comparability of labour force statistics
between EU countries, and also with other countries in the region as far as possible.
From 1983 it was decided to closely follow the “labour force” approach as defined by
the International Conference of Labour Statisticians in 1982.°

The LFS therefore has the advantage of being based on a common conceptual
framework, which enhances the comparability of the results across countries. Apart
from this basic framework, various other technical aspects of implementation are laid
down in agreement with national statistical institutes. These include the minimum
content of the survey, the list of questions and the common coding of responses, and
the principal definitions to be applied in the analysis of the results. The survey timing
is also synchronised. In all countries, the annual survey extends across all the months
of the year, with each household in the sample interviewed once in the course of the
year. From one year to the next, a proportion of the sample households remains the
same and a proportion is replaced by new random selections. This is called sample
rotation. Each person above a certain age in the sample households is questioned on
his or her economic activity during the week preceding the interview.

The EU nations also agree to minimum sample sizes for the LFS, sample sizes that
take into account the size of the country. Recent sample sizes range from 60,000 and
100,000 households in the five largest countries (France, Germany, Italy, Spain, United
Kingdom), and 30,000 to 60,000 for most of the remaining. These are the sizes for
common, Union-level use of the results. Countries often supplement the sample sizes
as well as the survey content to meet national needs. The United Kingdom LFS for
instance covered around 240,000 households in 1993, with 60,000 of these to meet the
Union requirements. Finally, the Statistical Office of the European Union (Eurostat)
processes and disseminates the information forwarded by national statistical institutes
in a standard form.

Comparability Does this effort produce perfect comparability of the survey results,
or at least of the survey methods, across the countries? Far from it. While the
labour force surveys are standardised in terms of the concepts used and the variables
generated, they lack standardisation in many other aspects affecting comparability.
For instance:

o The survey questionnaires are designed separately in each country. Though the
national questionnaires share many common features, they do not follow any
standard “blue print.”

o The surveys differ in the organisation and methods of data collection—for ex-
ample, in the use of telephone versus face-to-face personal interviewing.

e The problem of non-response is more serious in some (mostly northern) countries
than other (mostly southern) countries. The procedures used for dealing with
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non-response are, again, determined at the national level. This is also true of
other technical aspects of the statistical analysis of the results.

These differences are to some extent inherent in differing circumstances when
the surveys are organised and implemented independently by individual countries.
But there remain some unnecessary differences which could be removed (or at least
reduced) to improve international comparability without affecting national require-
ments. The need for comparability does not require that all the aspects of survey
methodology be standardised across the countries. We can draw a distinction be-
tween survey aspects, which should be strictly standardised, and sampling aspects,
which should be kept flexible.10

The survey aspects include the definition of concepts, variables and the survey
population, as well as methods of data collection and data analysis. The sampling
aspects include sample size and design, which must suit the conditions and require-
ments of individual national surveys. Standardising the survey aspects aims to control
(make similar) systematic errors which occur in the collection of information. If re-
sults from different periods and countries are subject to the same sort of bias, that
does not distort the picture when we compare the results. By contrast, in deciding on
the sampling aspects, we are concerned with reducing variability, and therefore these
aspects should differ so as to take advantage of differences among countries. What is
required is not identical sampling procedures, but common standards to be followed.

It is therefore quite appropriate that the sampling methods used for the labour
force surveys in individual countries differ, and are determined by the national statis-
tical offices on the basis of the technical and administrative facilities in each country.
By contrast, a lack of standardisation in the actual questions asked is perhaps the
most important aspect limiting comparability of the labour force surveys across the
EU countries. Despite the use of a set of common concepts, definitions and classifica-
tions, the questions used differ from one country to another in their content, wording,
sequencing, and use of specific probes or cues. These differences can have a signifi-
cant effect on the comparability of the information obtained.!! A general revision of
the LFS questionnaires began in 1992, and it is possible, that it will result in more
comparable and improved standards.

The Family Budget Surveys (FBS)

Family budget surveys are among the most comprehensive of the household surveys
conducted by all member states of the European Union. Through the years, their
scope and content has expanded greatly, and the surveys are increasingly required to
furnish comparable information across countries of the Union. The national surveys
have a common focus: the study of patterns of consumption and living conditions of
private households. Apart from quantitative information on consumption, expendi-
ture and income, family budget surveys cover a wide range of topics relating to the
households’ levels of living. They cover for example:
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e basic characteristics of household members, such as age, sex, relationship, mar-
tial status, education and employment;

e housing type and size of accommodation, tenure, amenities etc;

e availability of durable goods to the household, such as a dish washer, deep
freeze, microwave oven, video recorder;

e information relating to health care costs, use of services and insurance;
e child-care arrangements;

e transport, e.g., car-ownership, cost of private transport, use of public transport;

Family budget surveys generally cover all private households in the national ter-
ritory of each country. Persons living in institutions, as well as homeless persons, are
generally not included in the survey population.

Some countries (e.g., Denmark, Italy, Spain, and the UK) conduct the family
budget survey on a continuous basis, in a way similar to the labour force survey. A
continuous survey can provide up-to-date information for the monitoring of changes
over time. The survey procedures can be established and improved through accu-
mulation of experience, and the interviewers can be retained for longer periods and
trained better. On the other hand, continuous or even very frequent surveys are
quite burdensome. This is because a family budget survey involves the collection of
complex and very detailed information. Considerable resources are required for the
collection and processing of such information. It can also be argued that if changes in
the patterns of household consumption are not fast, it is not necessary to survey them
frequently. It is for such reasons that other EU countries have chosen to undertake a
family budget survey only once in five or more years.

The complexity of the survey also means that its sample size cannot be too large;
certainly countries use samples much smaller than those used in their labour force
surveys. However, in the absence of any common stipulation on sample size, we
find quite a wide range of sample sizes used in the family budget surveys in the
EU countries. There is a 20-fold variation, from 2,500 households in Denmark to
50,000 in Germany. The range of variation is further increased when we also take
into account the differences in survey frequency. Italy for instance surveys 35,000
households each year, and Belgium around 3,000 once every five years. In the middle
range are countries like France, Greece, Ireland, and the UK, with sample sizes of
6,000 to 9,000. ‘

Whether the survey is conducted on a continuous basis or only periodically, any
one round of the survey has a fairly typical structure. Generally the sample is spread
over a whole year to even out the effect of seasonal variation in the households’
consumption and expenditure. As an example, let us consider the survey in France.
Many of the other family budget surveys in the EU follow similar models, though
there are also many important variations.
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France carries out a family budget survey once in every 5 years with a sample size
of around 9,000 households. A survey extends over 48 weeks (i.e., the whole year,
leaving out four holiday weeks). The total sample is divided into 8 equal subsamples,
each of which represents the whole country. These subsamples are active one after
the other, each over a period of 6 weeks, during the survey year. Such a structure is
introduced to ensure that all seasons are covered equally well in the whole country.
In the implementation of a subsample, each household in it comes into the survey
for a period of two weeks. As in family budget surveys in the other countries, data
collection involves a combination of

e one or more personal interviews, during which information of a more general
nature is obtained; and

e diaries maintained by households or individuals to record on a daily basis ex-
penditures and other details which are easily forgotten.

During the two weeks a household is in the sample, its members keep diaries to
record all items of expenditure. In addition, the household is involved in two main
interviews. One takes place immediately before the two weeks of diary-keeping, to
obtain information on general characteristics and expenditures. The other occurs
immediately after that period and collects information on household and personal
income.

So we see that the structure of a family budget survey can be quite complex and
the information sought very detailed. And the survey of France is by no means one of
the more intensive ones in the European Union. In fact it is, relatively speaking, one
of the “light” surveys! In some countries (the Netherlands, Germany, and especially
Belgium), the family budget surveys are much more detailed, requiring a year-long
participation of each sample household in the survey.

Diversity Notwithstanding their common purpose and features, the family budget
surveys in the EU display a wide diversity of designs and methods, as well as major
differences in the concepts used and topics covered. These surveys are clearly less
uniform than the labour force surveys in the EU countries. Three main factors have
contributed to this diversity. Firstly, there is the weight of history, tradition and
preference. Generally the family budget surveys have evolved more or less indepen-
dently as national undertakings. Secondly, internationally accepted standards and
guidelines of the type available for labour force statistics, are lacking in the field of
household income and expenditure. Thirdly, this diversity reflects the complexity of
such surveys, permitting a great variety of arrangements to choose from.

Without going into detail,’* the family budget surveys in EU differ in their timing
and frequency, the definition of household and household membership, and the length,
detail, and period of the diaries they require. Belgium asks each sample household
to keep a diary for a whole year, while Greece, Spain, and Portugal require only one
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week. Comparability is also damaged by the lack of random sampling and/or high
rates of non-response in some countries. This happens especially where the survey
is too detailed and burdensome, as in Belgium, Germany, and to some extent in the
Netherlands. In Germany, the sample is not even designed to be a random sample, a
highly undesirable practice in surveys of such national importance.

There are even national differences in the concepts used and variables measured.
For some surveys, the objective is to measure what households spend, in others to
measure what they actually consume during a reference period. Particular compo-
nents of consumption or expenditure may be covered in more or less detail. Income
is treated very differently in the various surveys. Obtaining good information on in-
come in its own right is an important objective in some surveys (e.g., Netherlands,
United Kingdom), but is not considered so central in others (e.g., Ireland). The pro-
cedures for obtaining information on income also differ. Belgium and Germany for
instance require continuous recording by the household in a diary over the whole year;
by contrast in Italy only approximate information is sought on the basis of a single
question.

Harmonisation The family budget surveys share a common focus and objectives,
and in fact constitute the only source of more or less comparable information for the
study of household consumption and many other indicators of conditions of life in
the European Union. It is therefore important to make the results more comparable
across countries despite major substantive and statistical differences. Eurostat has
launched a progressive, step-by-step programme of work to enhance the quality and
comparability of the existing surveys, which it terms the “harmonisation of family
budget surveys”.!?

Harmonisation has two main thrusts. The first is to make the best use of the data
as collected in the national surveys. Eurostat periodically publishes an elaborate set
of tabulations providing widely-used comparative data on all member countries. We
may note in particular that a great deal of research on poverty and relative deprivation
draws on these compilations. Differences which still remain are carefully documented,
so that they can be taken into consideration in comparing the results. The second
emphasis is to ¢mprove the national surveys. Eurostat offers recommendations for
improvements in the timing, content and methodology of the surveys, and for making
them more comparable. However, it remains up to the countries to decide to what

extent they can implement these recommendations.

Household Panel on Income and Living Conditions (ECHP)

The best way to obtain comparable information is to proceed from a common design
and methodology. This is the approach being followed in the EU household panel.
A panel survey means that the same set of households and persons is followed over a
period of time, at the same time updating the sample so that it continues to represent
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the population as it changes over time. During 1993, the 12 countries that then made
up the EU conducted pilot studies for the establishment of their national panels.
Full-scale surveys started in 1994. The survey will cover a wide range of topics on
living conditions such as income, employment, housing, health, and so on. From its
very conception, ECHP is a Union-wide undertaking, a truly multinational survey
that covers some non-EU European countries as well. Its specific characteristics and
arrangements derive from its European perspective. It is more than a series of co-
ordinated national household panels and is conceived to address issues of European
policy, in particular the monitoring of social and economic changes following the
establishment of a single market after 1992.

In design, the panel survey involves once-a-year interviewing of a nationally rep-
resentative sample of households and persons aged 16 years and over. These units
are followed up each year thereafter. The objective is to assess changes at the indi-
vidual level within a dynamic framework, for example, to study how households and
individuals move in and out of poverty or unemployment and how various events in
their personal, family and social life affect each other. The sample sizes are quite
similar to those used in the family budget surveys, though here the sizes are much
more uniform across the countries. Special techniques have to be used to ensure that
the sample remains representative over time. When households or individuals move,
they must be followed up to their new location. As children in the sample households
reach the age of 16, they must be included as full-fledged respondents in the survey.
And so on.

In addition to shared concepts and standards, a central feature of the ECHP
project is the use of a common “blue print” questionnaire which serves as the point
of departure for all national surveys. The use of a common instrument ensures not
only common concepts and content for the surveys, but also a common approach to
their implementation. But let us not forget that the requirement of comparability of
the information generated does not necessarily imply the need to use identical ques-
tionnaires in all countries. On the contrary, because of differing legal and institutional
frameworks, different questions may sometimes be required in different countries to
obtain the same sort of information. '

We began this chapter by noting the relationship between statistics and policy.
Here is a sample of policy-relevant issues which the EU Household Panel on Income
and Living Conditions has been used to address.'* The rich potential of such a survey
can be seen more clearly on the basis of longitudinal analysis, linking data over time.

e Can households balance their budgets? What proportion of households are
currently unable to pay the monthly rent or mortgage, utility bills or hire-
purchase commitments? How does the incidence of such problems vary with
household income?

e What is the level and composition of social security benefits for various income
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groups? To what extent are benefits received because of poverty, and to what
extent because people have been making social security contributions?

¢ For what reasons do people work less than full-time? Is it because of caring
obligations, lack of job opportunities, or participation in education or training?
What other factors are involved?

e What are working conditions like, and how satisfied are people with them?

o How burdened are women by household chores, bringing up children, and above
all proving care to old and incapacitated family members? Do these responsi-
bilities limit their capacity to undertake paid employment? Do their men folk
help?

e What proportion and who among the population are suffering from long-term
illness or disability? How many are hospitalised and for how long? How fre-
quently are they seen by a doctor? How many working days are lost due to
illness?

e To what extent are individuals socially integrated or suffer from social exclusion?
Do they participate in social or cultural organisations? How satisfied are they
with various aspects of their lives, from work and income to leisure and social
relations?

This list, which could be greatly extended, reflects the complexity and stress of
modern society. Government policy addresses all of these issues. Sound statistical
methods allow the issues to be studied on the basis of accurate data rather than
speculation and special pleading.
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