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Module 4 Appendix:
Reliability of Results

This section returns to the assessment of how many people fear that they will be victims of a
crime. Using NSDstat, we can construct a frequency table of the responses to the question
‘How worried are you about your home being broken into?’ The results are:

v5 How worried about your home broken into?

Value labels Code Number % valid
Very worried 1 3675 189
Fairly worried 2 7361 379
Not very worried 3 6737 347
Not at all worried 4 1628 8.4
TOTAL 19401 100

Included 19401 cases from a total of 19411

For example, 3675 people reported that they were ‘very worried’ when asked: ‘How worried
are you about your home being broken into?’ but this reflects the sample size which is
specific to this particular survey. Consequently we standardize the count by calculating the
percentage that this category is of all the people who were asked ‘How worried are you
about your home being broken into?’. In the 2000 British Crime Survey, 19,401 people
responded to the question®. About 19% of all the people asked if they were worried that their
house would be broken into who replied reported that they were ‘Very Worried?. Because
the total all percentages is 100%, by converting raw counts into percentages, we can see
immediately the relative importance (or, conversely, the relative unimportance of a particular
category). In this case, although 19% of the people asked the question were ‘Very Worried’
that their house might be broken into, 81% were not ‘Very Worried’. The commentator (you,
in this case) has to interpret findings like these. However, before doing so, the commentator
has to be sure about who is being described.

The sampling problem

In the last section, we reported that 3675 of the 19,401 people who were asked how worried
they were that their house would be burgled reported that they were ‘Very Worried'.
Who were these 19,401 people? Why should we be interested in them?

They were chosen by the researchers who conducted the British Crime Survey to
represent the range of opinion about, and experience of, crime in the entire population of
England and Wales in 2000. As the population of England and Wales in 2000 numbered
over 35 million people, the ability to sample their views and experience of crime by speaking
to about 20,000 people is highly beneficial both in terms of money and time. However
gaining these benefits introduces new costs.

Representative samples must be selected methodically following acceptable procedures.
The selection of people for the sample must be random. Even given this procedure, the
researcher must accept that different samples of the same population asked exactly the

X4L Survey Data in Teaching — Module 4: Appendix 1



same questions will provide different estimates of the population’s views. Because the
population has only one view (even though the individuals who make up the population may
have different views), when several samples give different estimates of that view, they are in
error. The size of error can be assessed using the Central Limit Theorem.

The Central Limit Theorem, which underpins our use of samples to estimate population
characteristics (‘parameters’) states:

‘The means of random samples drawn from large populations will be_normally
distributed around the original population mean with standard deviation inversely
proportional to the square root of sample size and directly proportional to the
population standard deviation.’

If the Central Limit Theorem makes us doubt whether we know that 19% of the British
population are very worried that their house would be burgled®, the Central Limit Theorem
also allows the social researcher to benefit from the economies derived from sampling by
describing how the sample estimates will be distributed around the population parameter,
the value that we are really interested in assessing. The normal distribution is a bell-shaped
curve which is symmetrical around the real population value (i.e. ‘parameter’). That is, there
are as many underestimates as there are overestimates but the bell-shape implies that most
of the estimates will be close to the real population value. In fact 66% of all the samples will
estimate a value which is within 1 standard unit of the population parameter; 95% of all the
samples will estimate a value which is within 2 standard units of the population parameter;
and 99% of all the samples will estimate a value which is within 3 standard units of the
population parameter. Of course, this raises the question of what a standard unit is.
Fortunately, the Central Limit Theorem tells us how to calculate the size of a standard unit by
relating the breadth of the distribution to how varied the population is on the characteristic
that we are trying to assess and to how big the sample is.

Being Confident in the Face of Error

The Central Limit Theorem leads us to doubt whether we have precisely estimated a
population parameter with a statistic drawn from one sample, but the Theorem also gives us
the basis for estimating what the possible range of values might be. NSDstat’s Error Margin
Calculator is designed to calculate confidence intervals for percentages.

To run the Error Margin Calculator:

—>Start—>NSDStat—>Tools—>Error margin . Because in our example, roughly 20% of
our sample reported that they were ‘very worried’ about their homes being burgled, 80%
chose a different response. This is a measure of how varied the sample was on this
characteristic. To enter this, —=>Percentage |80-20. Sample size is the other factor
associated with standard units by the Central Limit Theorem — it is automatically entered by
NSDstat. The last piece of information that is required describes your attitude to risk — or to
being wrong. To enter this,

—>Confidence interval |{95% | 99% | 99.9%}—>Display.

As an experiment, try each Confidence interval — what happens?

What you are being told is that 95% of the samples of size 19411 would return a value of
18.9%= 0.56% or, in other words, you can be 95% confident that the real population value
(parameter) is between 18.34% and 19.46%. However you can be 99% confident that the
population parameter lies between 18.16% and 19.64%. In other words, it seems that the
trade-off is between confidence and precision. What happens if you insist on being 99.9%
confident?
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Of course, sample sizes of close to 20,000 are very expensive. What would be the
confidence interval if the sample size were halved? Quartered? A tenth? To find out,

—->N->10000—>Confidence interval {95% | 99% | 99.9%}->Display and
—>N->5000—>Confidence interval |{95% | 99% | 99.9%)}—>Display and

—>N->1900—>Confidence interval |{95% | 99% | 99.9%}->Display.

Notes

'In fact, 19411 people were asked the question but only 19401 gave valid information to the
interviewer. The ‘missing’ 10 may have said that they did not know how much they feared having
things stolen from their house or they may have refused to answer or they may have been homeless
or any number of other reasons.

2Percentages are calculated using the formula

((number in a category + total providing valid information) x 100). Applying the formula to our
example, ((3675 + 19401) x 100) = ((0.19) x 100)=19%

*We know that if we drew another sample of 19,411 people from the population resident in Great
Britain in 2000 and asked them if they feared being burgled, it is unlikely that exactly 18.9% of that
sample would report that they were very worried.

X4L Survey Data in Teaching — Module 4: Appendix



	Reliability of Results
	The sampling problem
	Being Confident in the Face of Error



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


