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Communicating uncertainty and change: Guidance for official
statistics producers

Introduction

Uncertainty is completely normal in statistics, but for many of the users of official statistics,
the word “uncertainty” also means “unreliable”. As a result, there is understandable concern
that making information about uncertainty easily accessible might reduce users’ confidence
in the numbers that we publish. But this shouldn’t be the case. Being upfront about
uncertainty helps to protect integrity and ensures that users do not draw conclusions that are
not supported by the statistics. The challenge for the GSS when communicating uncertainty
and change is to provide information and explanation in a way that provides assurance and
supports understanding. Official statistics inform and underpin important decisions and it is
essential that statistical uncertainty is clearly communicated so that we help users gets the
clearest picture if what the statistics show. The Code of Practice for Official Statistics
strongly emphasises the need for clear, frank communication of these issues.
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The way we communicate uncertainty and change for these different types of statistics
needs to be tailored to suit the audience. We should offer users the opportunity to “zoom in”
according to their needs and be able to find detailed information when they require it.
However, information about uncertainty that is critical to allow users to assess and use
statistics sensibly should be easy to find and not hidden in background appendices or
footnotes. The guidance aims to provide practical advice on how to achieve this.

Who is this guidance for?

The guidance is aimed at all staff involved in communicating official statistics, irrespective of
the format used for dissemination. It provides practical advice about describing uncertainty
and change in statistics to enable the audience to make better use of the numbers that are
being presented.



What does this guidance cover?

The guidance covers two topics - uncertainty and change. Both are fundamental for official
statistics, and are closely related:

e Uncertainty describes the sum total of possible errors that affect the accuracy of a
statistic. It includes the impact of sampling error (related to sample surveys) and all
other sources of error that exist in a data source.

e Change is the difference between measures of the same phenomenon at two
different time points. In this guidance, we exclude the issue of reporting on revisions
(i.e. the difference between estimates of different vintages that refer to the same time
point)*.

The guidance provides a common approach to aid the clear communication of uncertainty
and change. It can be applied to all sources of information, including surveys, censuses,
administrative data and other sources, as well as estimates derived from a combination of
these. It includes examples of good practice, as well as standard wording to be used when
appropriate.

The guidance does not cover how to measure uncertainty and change, as this is very much
dependent on the specifics of particular data collection scenarios. Links to information which
may be helpful on this topic are provided at the end of this guidance.

How should this guidance be used?

The guidance is a tool to support statistics producers when writing about statistics. It is not
meant to be overly prescriptive. When implementing the guidance, you will need to use your
knowledge and judgement to decide the best way to communicate uncertainty and change to
your specific audience. The level of detail you need to provide should take account of the
importance of the information and the user need for this, without overwhelming the user with
detail. Engaging with your users and getting their feedback will help to achieve this.

The guidance outlines the high level principles that we should aim for when communicating
uncertainty and change. This is followed up with practical advice on how to apply these
principles.

This guidance will continue to evolve as we learn more about the successful ways to
communicate uncertainty and change. It should be used alongside other more detailed
guidance on reporting quality, which can be found on the GSS website.

! The Code of Practice for Official Statistics and accompanying National Statistician’s guidance
contains information on reporting revisions to statistics.



https://gss.civilservice.gov.uk/statistics/methodology-and-quality/
https://gss.civilservice.gov.uk/wp-content/uploads/2012/12/Official-Statistics-Code-of-Practice.pdf
https://gss.civilservice.gov.uk/national-statistician/national-statisticians-guidance/

Principles for communicating uncertainty and change

The principles for communicating uncertainty and change apply regardless of the source of
the statistics.

Overall, you should provide sufficient and appropriate information to:
e allow users to judge whether the estimates are fit for their purpose
e maintain and build users’ confidence in the estimates

You should provide sufficient and appropriate information to indicate:
e the quality of the statistics
¢ the level of uncertainty in the statistics
¢ the direction, actual and/or relative size of any change
¢ the level of uncertainty in the estimate of change
¢ alonger term view of change (e.g. trend)

The following pages give practical advice on how to apply these principles. They use the
idea of “progressive disclosure” — starting with simple, high-level information on uncertainty
and change, and building on this to provide more detailed technical information.

How to apply the principles

This section provides practical guidance on how to apply the principles. The guidance is split
into things that you should do and things that you could do. It can be applied to statistics
from all sources, but where there are points relevant to particular source types this is
mentioned in the text.

The guidance contains a range of examples which demonstrate how the principles have
been applied in practice. These are signposted throughout this section.



Early on in the publication See

You should...

v

v

v

v

example
1

Use the word estimates to describe the numbers, where appropriate.

Include a high-level, plain English description of the likely sources of uncertainty.
Sources might include sampling variations; hon-sampling variations; definitions,
processes and systems used by data suppliers; any checks or adjustments made to the
data.

Provide information on the size and direction of the uncertainty and its potential impact
on the statistics.

e Where possible, quantify the impact of uncertainty on the statistics precisely.

e Where it is not possible to quantify the impact, make reasoned judgements about
the likely size and direction of the uncertainty and the potential impact on the
statistics.

Include high-level information on any adjustments made to the data before publication
(for example, imputation, seasonal adjustment).

Describe the direction of change, its absolute size and its relative size over time.

Describe the long term trend and how the current change fits with this pattern.

You could...

v

v

v

Provide information on change across a range of appropriate time periods. For example:

e For monthly publications, provide the month on month change, month on last year
change, plus a longer time series (e.g. five years)®.

e For quarterly publications, provide the quarter on quarter change, quarter on last
year change, plus a longer time series (e.g. five years).

e For annual publications, provide the year on year change, plus a longer time series
(e.g. ten years).

Provide a longer time series beyond five or ten years if this adds useful additional
context and a link to the entire time series if the data are available.
For survey data, explain whether a change is statistically significant. See

|
Provide a plain English description of statistical significance. e

% For volatile data, it might be more appropriate to use rolling averages rather than data for individual
months.



In narrative sections of the publication

See

You should... exarsnple

v Clearly indicate any changes in definitions, methods of collection, editing,
imputation or other issues that affect the data and how they impact on the use of the
statistics.

You could

v" Provide information on change across a range of appropriate time periods, with
appropriate supporting commentary. For example:

e For monthly publications, provide the month on month change,
month on last year change, plus a longer time series. seltseported injuries

Last year

e For quarterly publications, provide the quarter on quarter

. . Since 2006/07
change, quarter on last year change, plus a longer time series.

Since 2001/02
e For annual publications, provide the year on year change, plus a

longer time series.

v" For survey data, explain whether a change is statistically significant. Provide a plain
English description of statistical significance.

In tables See
example
4
You should...

v Clearly indicate in each table any changes in definitions, methods of collection, editing,
imputation or other issues that affect the data.

v" Publish quantitative measures of uncertainty, where they are available. For example:

e For survey data - confidence intervals, standard errors, relative standard errors,
coefficients of variation.

¢ For administrative data - measures of coverage and completeness, editing rates,
imputation rates.

You could...

v' Use colour coding or asterisks to highlight relative levels of uncertainty in the data.
(Colour coding usually works best with coefficients of variation)



In background or quality notes See

example
5

You should...

v
v

Provide a description of the data collection and quality assurance processes.

Include a detailed description of the likely sources of uncertainty. Sources might include
sampling variations; non-sampling variations; definitions, processes and systems used
by data suppliers; any checks or adjustments made to the data.

Provide more detailed information on the size and direction of the uncertainty and its
potential impact on the statistics.

o Where possible, quantify the impact on the statistics.

o Where it is not possible to quantify the impact, make reasoned judgements about
the likely size and direction of the uncertainty and the potential impact on the
statistics.

Include quantitative measures of uncertainty, where they are available (see the section
on tables above for examples for both survey and administrative data).

For survey data, include relevant information on the sample size and response rates.

Include detailed information on any adjustment made to the data before publication (for
example, imputation, seasonal adjustment).

You could...

v
v

Include information on any comparisons made with other sources.

For survey data, include definitions of concepts like coefficient of variation, confidence
interval and statistical significance, where appropriate.

Consider how you can visualise the uncertainty in the data using charts, S

diagrams or infographics exagnple

Chart 2: % of drivers self-reporting drink (left hand axis) and drug (right hand axis) driving at least
once in the last year; 2010/11 onwards. Error bars show 95% confidence intervals.

== Diink driving

== Dug driving

2010/11 2011/12 20113

Error bars are used here by the Department of Transport to
show confidence intervals



Examples of communicating uncertainty and change

This section contains some examples from across the GSS and beyond of communicating
uncertainty and change. These examples are not intended to serve as templates and you
may be able to think of ways the examples could be improved. The aim is to share good
practice and help develop an understanding of the different ways of approaching this topic.

1.

Communicating uncertainty and change early on in a publication

This example from UK Labour Market shows the first bullet point from the set of key points. It
uses the word “estimates” to describe the figures and puts the latest change in the longer
term context.

Gives the

direction of the
latest change

Comparing the estimates for March to May 2014 with those for December
2013 to February 2014, employment continued to rise and unemployment
continued to fall. These changes continue the general direction Of «—
movement over the past two years.

Puts the latest
movements in

the longer term
context

The UK Labour Market report also contains information early on about the accuracy and
reliability of the statistics in clear, simple language. This information is part of the section
Understanding and working with labour market statistics, which comes immediately after the
key points and a summary table.

Simple, clear
explanation of
why there is
uncertainty in
the statistics

Attempts to
quantify the
impact of
uncertainty

Accuracy and reliability of survey estimates

Most of the figures in this Statistical Bulletin come from surveys of
households or businesses. Surveys gather information from a sample
rather than from the whole population. The sample is designed carefully to
allow for this, and to be as accurate as possible given practical limitations
such as time and cost constraints, but results from sample surveys are
always estimates, not precise figures. This means that they are subject to a
margin of error which can have an impact on how changes in the numbers
should be interpreted, especially in the short-term.

Changes in the numbers reported in this Statistical Bulletin (and especially
the rates) between three month periods are usually not greater than the
margin of error. In practice, this means that small, short-term movements in
reported rates (for example within +/- 0.3 percentage points) should be
treated as indicative, and considered alongside medium and long-term g
patterns in the series and corresponding movements in administrative
sources, where available, to give a fuller picture.

Further information is available in the Accuracy of the Statistics: Estimating
and Reporting Uncertainty section of this Statistical Bulletin. <=

Advice on how
to use the
statistics in light
of the
uncertainty

Tells you where
to look for more
detailed
information


http://www.ons.gov.uk/ons/rel/lms/labour-market-statistics/july-2014/statistical-bulletin.html

2. Communicating statistical significance

This example from Crime in England and Wales describes change over the short and
medium term, using statistical significance.

Gives the latest
change and

states this is
not significant

The CSEW showed no statistically significant change in the levels of
violence based on interviews in the year ending March 2013 compared
with the previous year (the apparent 6% decrease was not statistically
significant). Figure 4 shows that this continues a general trend seen over
the last decade where the CSEW has seen a sustained period of modest
annual decreases (though often not large enough to be statistically
significant year on year). However, the cumulative effect of these changes
is statistically significant over the medium-term with the estimated number
of violent incidents having decreased 13% between the 2007/08 survey <=
and the 2012/13 survey (Table 5b).

Puts the latest
change in the

longer term
context

Gives the
significance of
the longer term

change

Significance is also discussed in the commentary for statistics on drink driving and drug

driving.

Confidence

intervals shown

Trends over time

e Chart 2 below compares the prevalence of self-reported drink and drug driving each
year from 2010/11 onwards.

Chart 2: % of drivers self-reporting drink (left hand axis) and drug (right hand axis) driving at least
once in the last year; 2010/11 onwards. Error bars show 95% confidence intervals.

on the chart

Provides advice

on interpreting
the statistics

=8 Dirink driving

== Dug driving

2010/11 2011/12 2012113
o Although the proportion who reported drink driving within the last year (green line) has
been relatively stable, the proportion for drug driving (blue line) has seen a statistically

significant decrease, from 1.3 per centin 2010/11 to just 0.5 per cent in 2012/13.

e Adecrease in drug driving could simply be due to a reduction in general drug use
amongst the drivers. However, if we consider only the sub-set of drivers who stated that
they had used drugs (in any context) within the last year, we still see a reduction in the
proportion reporting drug driving: in 2010/11, 20 per cent of drivers who had taken an
illegal drug in the past 12 months reported that they had driven under the influence of
an illegal drug; by 2012/13, this had fallen to 9 per cent. This suggests that the apparent
reduction in self-reported drug driving is not simply due to a reduction in general drug
use, but a reduction in drug driving, even amongst those drivers who do take drugs.

Care is needed when comparing year-on-year trends from sample surveys and even
changes that appear to be statistically significant can still be the result of random
fluctuations. As more data is added to the time series each year, it will be possible to
monitor the longer term trends and put individual changes in context.

Gives
significance of

the change
over two years


http://www.ons.gov.uk/ons/rel/crime-stats/crime-statistics/period-ending-march-2013/stb-crime--period-ending-march-2013.html
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/277556/rrcgb2012-05.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/277556/rrcgb2012-05.pdf

3. Communicating changes in definitions or methods

When the method for calculating statistics on cancer registrations changed, some high level
information on this was included in the statistical report, which highlighted the impact the
changes had. This information was included on the front page, after the key points.

New European Standard Population 2013
The age-standardised cancer incidence rates produced in this report and in
the associated reference tables have been calculated using the new 2013
Explains why European Standard Population (ESP). Eurostat updated the ESP for the
the change has first time since it was introduced in 1976, to make it more representative of
occurred the current population in Europe (Eurostat, 2013). For almost all cancers, Explains the
the age-standardised cancer incidence rates for registrations are higher ¢ impact of the
when calculated using the 2013 ESP, and for some cancers, this change is change
large. This is because the age distributions of diagnoses differ depending
on the type of cancer. More information about the impact of this change
can be found on the ONS website.

This was supplemented by separate methodological documents which explained the
changes in more detail for expert users of the statistics.

These two examples from Crime in England and Wales highlight how changes in recording
practices may have had an impact on the statistics. These were included in the relevant
narrative sections of the publication, alongside the figures themselves.

The remaining 6% of recorded crimes were fraud offences. There were
Makes users 211,344 fraud offences recorded by Action Fraud and the police in the year
aware when ending March 2014 (an increase of 17% on the previous year). However,

they should trends in fraud should be interpreted with caution. It is unclear to what ]
EXEICISE extent there has been a genuine increase in such crimes or whether the Explains the
caution . . . potential impact
move to the centralised recording of such offences has led to improved of changes in
counting of fraud offences; see the ‘Total fraud offences recorded by the data procedures
police (including via Action Fraud)’ section for further details. and where to find

more information

10


http://www.ons.gov.uk/ons/rel/vsob1/cancer-statistics-registrations--england--series-mb1-/no--43--2012/stb-cancer-registrations-2012.html
http://www.ons.gov.uk/ons/rel/crime-stats/crime-statistics/period-ending-march-2014/stb-crime-stats.html
http://www.ons.gov.uk/ons/guide-method/user-guidance/health-and-life-events/revised-european-standard-population-2013--2013-esp-/index.html

2002.

discussed below:

sexual offences; and

Police recorded crime figures showed an increase of 20% in all sexual
offences for the year ending March 2014 compared with the previous year
(up from 53,620 to 64,200; Table 9a). This is the highest level recorded
since the introduction of the Crime Recording Standard (NCRS) in April

There are several possible factors feeding into this increase which are

e The effect of Operation Yewtree linked to the Jimmy Savile inquiry;
e Review of the sexual offences guidance within the Home Office
Counting Rules (HOCR) to provide further clarity for recording

e |nvestigation by Her Majesty’s Inspectorate of Constabulary
(HMIC) and HM Crown Prosecution Service Inspectorate
(HMCPSI) into the recording and prosecution of sexual offences.

Clearly indicates
changes that
may have
affected the
statistics

4. Communicating uncertainty and change in reference tables

The Welsh Government’s National Survey for Wales uses colour coding in reference tables

to visually convey the relative levels of uncertainty in the statistics.

The results presented in the Annex have been colour coded according to the CV for each result as follows.

Estimate is precise

Estimate is reasonably precise
Estimate is considered acceptable
Estimate is not reliable

Value is suppressed due to small cell size (fewer than 30 responses)

As with any survey, the National Survey is also subject to a range of other sources of error: for example,
due to non-response; because respondents may not interpret the questions as intended or answer
accurately; and because errors may be introduced as the survey data is processed. These kinds of error are
known as non-sampling error, and are discussed further in the Quality Report for the survey.

Table 13: Parents’ satisfaction with their child’s school (a)

0=CV=<5

5<CV<10 Colour coding based on
10=CV <20 coefficient of variation
CV =20

Primary School Secondary School
lower upper lower upper .
Confidence
% cl cl % cl cl . .
intervals provided
Very satisfied 68 65 70 49 46 52
Fairly satisfied 24 22 26 36 33 39
Meither satisfied nor dissatisfied 3 2 4 6 4 8
Fairly dissatisfied 4 3 5 [ 4 7
Very dissatisfied - 1 2 3 2 5

Sample size for these

Source: Mational Survey for Wales, April 2013 - March 2014
Sample size: Primary school 1,900, Secondary School 1,400

statistics is given

{a) This guestion was only asked of parents of children w ho attended a local authority funded primary or secondary school
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http://wales.gov.uk/docs/statistics/2014/140530-national-survey-wales-2013-14-headline-results-revised1-en.pdf

The Annual Survey of Hours and Earnings uses a similar approach in its reference tables.

Table 15.1a Weeldypay—Gmss(k}—Forﬂemplnyeeinbs‘:lﬁimdlﬁlgdnm,mz

Description Code
United Kingdom
Managers, directors and seniar
officials 1
Corporate managers and directors ™ 1
Chief executives and senior
officials
Chief executives and senior
officials
Elected officers and
representatives
Production managers and
directors
Production managers and
directars in manufacturing
Production managers and
directors in congtruction
Production managers and
directars in mining and energy
Functional managers and
directors
Financial managers and
directors
Marketing and zales directars
Purchasing managers and
directors
Advertizing and public relations
directors
Human resource managers and
directors
Infarmation technolagy and
telecommunications directors

r

m
s
Me

112
1121
nzz
123
12

1131
rofaz
r

133
r

1134
r

135
r

136

Annual

Number Annual
of jobs* [ g
[thousand) | Median change
24,203 4062 15
229 B35.3 12
1298 Ak 20
T3 14763 14
T4 15165 84
5 £
513 TEE.2 11
417 T2l o1
9E TIrE 348
B £
B2z a3z 0z
250 9207 04
142 12224 kAl
45 TIET -3
T 11310 Bl
a0 8342 -0
23 11638 0.4

Mean i chan;e 10 20 25 30 40 60 ri) ril 80 a0
4912 o2 1211 2072 2E4 2747 342 4823 BT4O  E294 EA24 2326 Key
f90E 11| 2000 4020 4863 4383 BAZ4 BITS 0 9840 10372 12224 1EEID C¥¢= 6
9472 10| 3078 4300 4312 BIEE  EB4H9 27AT 10541 11865 123077 17440 CW > Bl and <= 1024
12124 87| 4220 T438 8238 O40h 11885 16720 189G 20E30 2382E £ CY > 1054 and <= 205
12976 8| BIZE 8220 92RO 10413 12470 17249 19601 272431 Z395E % # = unreliable
£ £ % 2ME 2405 2500 £ £ £ £ £ CY » 2024 or unavailable
a9z -0.3[ 33T 47O B2RZ BTEE ET0S D624 10076 0957 11972 15840 .= disclosive
a10E -S4 32z 47a1 GBI 6211 BT2F 8226 10373 11382 12457 290 : = not applicable
2062 [ ZBES 4202  B2TH  BEER  ER2E  TAYA 2249 9419 10420 12798 - = nil ar negligible
11E4 6.2 # BRI BP0 B34l TERD % % % % %
11662 -0l 3834 BT4S BRRZ THA 8304 11340 13332 14469 1B0T9 20420
11226 -2Of 3233 BIEE  B225  EB3O 2240 M99 13531 14520 16306 22044
13743 14354 TR0 B240 9199 10916 13843 18210 16TEAf¥20E 22397
a18.2 08 47l B13.1 EG44 B899 Y4300 B3R 10008 10541 11870 %
HEER] 194 £ £ £ s 9007 12457 £ £ £ £
9527 -4 4600 BYIZ  BIZE  BR4T 7404 9226 104200 102E 12213 %
1227.0 13 # G748  Y2IF 0404 10316 13206 \B2TE O 1E198 17194 %

Colour coding is a potentially useful, visual way to communicate this information, although
you might have different ideas which CV bands to use (or the words to describe the bands)
which might better suit your statistics.

When using colour coding, consider how the colours will appear when printed in black and
white, as well as how they will appear to people with colour-blindness.

The example below illustrates a different approach to highlighting uncertainty in tables.
Instead of colour coding, it uses asterisks to demonstrate the relative levels of uncertainty.

Part-time employees

1997
1998
1999
2000
2001
2002
2003
2004"
2004°
2005
20067
2006°
2007
2008
2009
2010
201170
201130
2012
2013

Current prices (£)

Men

#
S

8

*
"

R R R R Y

=

121
139
139
118
134

Central Constituency in current and constant prices, between April 1997 and April 2013
Full-time employees
Current prices (£)
Men Women All

1997 357 0 236 * 297
1998 363 * 252 = 319
1999 367 * 265 * 335 *
2000 401 284 * 369
2001 386 300 * 356
2002 429 305 385
2003 432 333 394
2004° 456 351 * 418 *
2004° 439 385 * 413
2005 435 = 356 407
2006° 472 3|1 - 441
2006° 469 380 - 438
2007 494 = 3F o 447 *
2008 488 * 4056 = 458
2009 513 399 * 476
2010 518 437 * 482
201170 517 412 = 481
2011%" 511 408 * ATT
2032 535 416 = 489
2013 553 393 * 499
Guide to
quality:
Key CV == 5%

= CV > 5% and ==10%

* CV > 10% and <=20%

X Unreliable

Women

a8

a8
100
116
116
124
125
130
125
127
141
142
148
150
149
157
150
148
152
170

=
®
*
*

e

Median gross weekly earnings for employees in the York travel to work area, York Unitary Authority and York

All
a7
a9
100
110
112
M8 -
124 =
128 *
122 =
124 =
134~
136 ~
144 =
146 *
147 =
151 =
148 *
147 =
144 =
158 *

The coefficient of variation (CV) indicates the quality of a figure; the smaller the CW value, the higher the
quality. The true value is likely to lie within +/- twice the CV'. For example, for an average of 200 with a CV of
5%. we would expect the population average to be within the range 180 to 220.

]

e
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http://www.ons.gov.uk/ons/rel/ashe/annual-survey-of-hours-and-earnings/2012-revised-results/index.html

5.

Communicating uncertainty and change in quality notes

The Households Below Average Income report contains a chapter towards the end of the
publication which is dedicated to communicating uncertainty. This provides more detail
which builds on the high-level information provided earlier in the report. This chapter
contains detailed information on the types of uncertainty in the data (for example, sampling
error and non sampling error) and explains statistical significance and confidence intervals.

The 95% confidence limits for a number of statistics are given in this chapter.

Statistics on road casualties (which are based on administrative data) are clearly presented
as estimates. Information is included on the coverage of the statistics and advice is provided
to avoid inappropriate use.

Provides advice
on interpreting
the statistics
and the

adjustments that
have been
made to the
statistics

3. Strengths and weaknesses of the data

® The quarterly figures are based on estimates. It should be noted that no single quarter's figures should
be taken in isolation, especially if they appear to show a change in trend, as there are seasonal
fluctuations particularly in the smaller categories of road user. The 2013 Q2 results are based on
complete (April to June 2013} figures provided by 47 police authorities with partial data for two
authorities and no data for one authority. Adjustments are made to take account of police authorities with

missing data. Table RAS45011 provides a list of which police authorities are included in these figures.

* Comparisons of road accident reports with death registrations show that very few, if any, road accident
fatalities are not reported to the police. However, it has long been known that a considerable proportion
of non-fatal casualties are not known to the police, as hospital, survey and compensation claims data all

indicate a higher number of casualties than police accident data would suggest.

® QOur current best estimate, derived primarily from National Travel Survey (NTS) data and produced in

2012, is that the total number of road casualties in Great Britain each year, including those not reported

to police, is within the range 630 thousand to 790 thousand with a central estimate of 710 thousand. A 4
methodology note containing guidance as to how this estimate has been derived and its limitations,
together with information on complementary sources of data on road accidents and casualties, can be
found at:
https:/iwww.gov.uk/government/uploads/system/uploads/attachment data/file/244921/rregb-total-
estimates-including-unreported-methodology. pdf.

® The data used as the basis for these statistics are therefore not a complete record of all personal injury
road accidents, and this should be borne in mind when using and analysing the figures. However, police
data on road accidents (STATS19), whilst not perfect, remain the most detailed, complete and reliable
single source of information on road casualties covering the whole of Great Britain, in particular for
monitoring trends over time.

Provides
information on
coverage,

including
comparisons
with other
sources
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https://www.gov.uk/government/statistics/households-below-average-income-hbai-199495-to-201213
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/255125/road-accidents-and-safety-quarterly-estimates-q2-2013.pdf

6. Visualising change and uncertainty

The example on drink driving and drug driving statistics in section two shows how error bars
can be used to communicate confidence intervals. The Understanding Uncertainty website
also provides a collection of examples of visualising uncertainty.

The Health and Safety Executive’s annual statistics report uses a range of techniques for
visualising change and uncertainty.

The upper and
lower bounds
of the

prediction are
illustrated on
the chart

Mesothelioma in Great Britain: annual deaths, IIDB cases and
projected future deaths to 2030

Deaths/cases

1980

1985 1930 1995 2000 2005

= \esothelioma deaths (actual)
» - » Upper and lower prediction level

2010 2015 2020 2025 2030

s \lesothelioma deaths (projected)

= IDB cases

Change indicator for
self-reported injuries

Last year

Since 2006/07

Since 2001/02

Colour coded
arrows illustrate

change over a
range of time
periods

Errors bar can be used to show confidence intervals, like in this example on drink driving and
drug driving.

Chart 2: % of drivers self-reporting drink (left hand axis) and drug (right hand axis) driving at least
once in the last year; 2010/11 onwards. Error bars show 95% confidence intervals.
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http://understandinguncertainty.org/visualising-uncertainty
http://www.hse.gov.uk/statistics/overall/hssh1213.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/277556/rrcgb2012-05.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/277556/rrcgb2012-05.pdf

An infographic was used to help communicate how low income is measured in the
Households Below Average Income report. This included a section explaining the concept of

uncertainty in the statistics.

6. Confidence intervals show the uncertainty
around the estimates

As a sample of the population is used, estimates of household income are
produced. As a result, there is uncertainty around these figures.

The results from the
20,000 households

around the UK are scaled
up to represent UK results

A confidence interval indicates the extent to which an estimate may differ
from the true value.

ESTIMATE: 10%
| - LOWER BOUND: 9.5% I UPPER BOUND: 10.6% -

BIG CONFIDENCE INTERVAL = tess precise estimate
SMALL CONFIDENCE INTERVAL = Ore precise estimate

LOWER BOUND: 9.9% - | ] | € UPPER BOUND: 10.1%
ESTIMATE: 10%
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https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/325418/hbai-low-income-how-is-it-measured-infographic.pdf

Other relevant guidance and information

The following documents provide information on measuring uncertainty, which complement
this guidance. They provide suggestions and guidance on a range of measures of quality
and uncertainty, which can be used to help communicate uncertainty to users of the
statistics.

¢ Guidelines for measuring statistical quality; Government Statistical Service

This provides good practice guidance and a checklist of measures for reporting
quality in statistical outputs. It includes suggested measures for statistics from
surveys, administrative data and mixed sources.

e Quality assurance and audit arrangements for administrative data; UK Statistics
Authority

This provides conceptual and practical guidance on auditing administrative data and
communicating the findings of the audit to users of the statistics.
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http://www.ons.gov.uk/ons/guide-method/method-quality/quality/guidelines-for-measuring-statistical-quality/index.html
http://statisticsauthority.gov.uk/assessment/monitoring/administrative-data-and-official-statistics/index.html

