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GSS MAC 32 - Agenda 
 
 

Item Time  Subject 
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2. 11:00  Administration and information papers 

3. 11:15  Paper 1: A method for using administrative VAT data to  

get a more detailed industrial breakdown of monthly turnover 
estimates 

Author: Markus Sova, ONS 

   Discussant: Peter Smith, University of Southampton 

4. 12:00  Tea/coffee 

5. 12:15  Paper 2: Transforming the Methodology Function in ONS 

   Author: Gary Brown, ONS 

Presenter: Pete Brodie, ONS 

Discussant: N/A 

6. 13:00  Lunch 

7. 13:45  Paper 3:  Anticipating Brexit effects in time series  

analysis 

Authors: Tariq Aziz, Jennifer Davies, Duncan Elliott, Charlotte 
Gaughan, James Macey, Atanaska Nikolova, Bethan Russ 

   Discussant: Denise Osborn, University of Manchester 

9. 14:30  comfort break 

10. 14:35  Paper 4: Quota sampling guidance for government  

analysts  

Author: Gary Brown, ONS 

   Discussant: Denise Lievesley, University of Oxford 

11. 15:20  AOB & confirm date of next meeting 

12. 15:35  Close 
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2.0 Minutes from the 31st Meeting of the Government Statistical Service 
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2.0 Administration 
 
Tricia Dodd (chair) welcomed everyone to the 31

st
 GSS Methodology Advisory Committee meeting, 

(including new members Siobhan Carey, Denise Lievesley and David Best, ONS Director, attending 
for the first time) and gave apologies for those who could not attend the meeting. Attendees 
introduced themselves, briefly providing their background for the benefit of new members. 
 
This is the last meeting for the secretary Bella Wheeler, Tricia introduced the new secretary Emma 
Timm and thanked Bella for her work in organising these meetings, and went on to inform the group 
that this is her last meeting as chair, as she is leaving ONS in July. 
 
John Pullinger gave his personal thanks to Tricia for her contribution to methodology for the UK and 
for ONS in particular has been profound and certainly in the last two years (while he has been 
National Statistician) no one has been more active than Tricia in stepping into the very difficult spaces 
and when we have had requests from other government departments where they’re trying to tackle 
some really complex and sensitive questions, Tricia has always been the person he has turned to 
when someone asks him a hard statistical question, so it has been great to have Tricia here, on 
behalf of all of us (ONS) thanked her for everything she has done throughout her career. 
 

2.1 ONS and GSS news 

 
Tricia provided the following ONS and wider GSS news; 

 ONS welcomed the Bean review of economic statistics and are working through the 
implications of the recommendations of it. 

 The 21
st
 GSS Methodology Symposium taking place on 6

th
 July at Department for Business 

Innovation and Skills, will be looking back over our 21 years and more importantly looking 
forward at what’s to come in the future, John Pullinger will be giving one of the key note 
speeches. 

 National Statistic Quality Review of the Living Costs and Food Survey was published on 
Friday 20

th
 May. 

 Quality conference being held in Madrid 1
st
-3

rd
 June – a good selection of ONS and UKSA 

papers will be presented. 

Paul Smith added that the International Conference on Establishment Surveys (ICES-V) is taking 
place in Geneva from 20

th
-23

rd
 June. 

 

2.2 Methodology news 

 

Tricia informed the committee that (on the back of the Bean Review) an independent review of ONS’ 
methodology functions by Andrew Garrett (a senior methodologist currently working with the Royal 
Statistical Society (RSS) as their Data Science Ambassador) is now underway. It will look at how ONS 
address methodology both now and more importantly the kind of services ONS are going to need in 
the future, and will be reported back to ONS at the end of July. 

 

2.3 Minutes and progress from GSS MAC 30 

Tricia referred to the progress since GSS MAC 30 noted in the meeting booklet, and minor edits to the 
minutes of the 30

th
 GSS MAC meeting were requested and agreed. 
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3.0 Papers presented 

3.1 Paper 1: Developing an approach to addressing potential discontinuities in the 

new National Survey for Wales 

 

Authors Paul A. Smith
1
, Jan van den Brakel

2
, 

Nikos Tzavidis
1 

1
University of Southampton  

2
Maastricht University 

Presented by Paul Smith University of Southampton 

Discussant David Firth Warwick University 

 

Presentation 

Paul Smith identified that the University of Southampton has been working closely with Welsh 

Government to develop an approach to address potential discontinuities in the new National Survey 

for Wales (NSW). Paul noted that the presentation was about the proposed approach but that the 

work had not been done yet. 

Paul began by detailing the differences between the new NSW and the five surveys that it would be 

replacing. The new design is unclustered over the year, similar to the design of the Labour Force 

Survey in that the person-level survey may be regarded (mainly) as a one-stage cluster sample of 

people, with the clusters (or primary sampling units) being the households, with some sub-sample 

questions. Paul explained that there was a pilot survey that overlapped with the old survey, which will 

be used to investigate the differences between this and the new design. 

Paul then outlined the assumptions that will need to be made when assessing discontinuities. The 

pilot will have different variances due to clustering and smaller sample sizes, but the same 

measurement errors. Timing differences of pilot and last periods of existing surveys can be ignored. 

Paul proposed a small area model approach (van den Brakel et al) for measuring discontinuities. 

Small areas would include age by sex groups at national level. Two options were proposed: 

1. Estimate i  and 
*

i  and take the difference 

2. Estimate 
*

i i   directly 

It was suggested that the second option may be easier but it was questioned if there was a good 

predictor for this discontinuity. A disadvantage of the first option was that there would be a design 

based variance for 
*

i  and a model based variance for i . 

Paul explained the definition of a discontinuity in this context but that this difference may be important 

but not significant due to the variances and questioned how to explain this to users of the data. A 

possible way of testing the differences is by using multiple t-tests but this would lead to lower power. 

Benjamini-Hochberg method helps with this. 

Paul described the options for adjusting the series to account for discontinuities. A factor could be 

added to the old series to bring it up to the level of the new estimates or subtracted from the new 

estimates to bring it down to the level of the estimates in the old series. There was also the option of 

multiplying proposed. 

Paul indicated that in the future (when 2-3 years of data has been collected) it may be possible to use 

time series methods to adjust for discontinuities. This will borrow strength over time not areas.
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The main questions posed in the paper were: 

Question 1: What is the best way to combine the model variance and sampling variance? How would 

you best interpret a statistic which combines a sampling and a modelling process? 

Question 2: Does the MAC have any guidance on how to present and interpret estimates of 

discontinuities when the power to detect differences from zero is low? 

Question 3:  How is it best to present the results of the Benjamini-Hochberg adjustment procedure? 

There doesn’t seem to be an approach which produces confidence intervals adjusted for multiple 

testing using the B-H procedure. 

Question 4: What is the best approach to make an adjustment (or not) for an important discontinuity 

with a large standard error? 

Discussant response 

David Firth suggested that not all the steps proposed need to be done and that hypothesis testing 

may not be the best idea.  

David suggested that the separate surveys should not be analysed separately but that a Bayesian 

model should be used to model them together. 

David noted that the use of thresholds can be a bad idea even if well determined. It may result in 

inherent discontinuity in what is done therefore leading to multiple discontinuities causing 

interpretation to be more confusing. David suggested that reporting that there is a discontinuity may 

be a better approach. David then detailed the methodology of the Bayesian approach. 

Some advantages of the Bayesian approach are: 

 Assumptions are explicit 

 There is structure in the model for the differences providing us with smaller standard errors 

 No ad-hoc combinations of variances 

 Clear to present results 

David noted his scepticism behind the reasoning why the Bayesian approach had not been used in 

the van den Brakel paper.  

In response to the questions asked in the paper David suggested that the Bayesian approach would 

help, presenting results in a coherent way making them easier to interpret. 

 G
S
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Open discussion 

Patrick Sturgis suggested that a causal approach may be better. There are potential changes due to 

non-response, measurement differences and general differences in the world. These are all 

potentially confounding and could negate each other. As a result we may not see genuine changes in 

the population due to the other changes. 

Brian Francis raised concerns about the scale of the model. The sample size is quite small for some 

of the small areas and therefore some of the proportions could be quite close to 0 or 1. It may be 

worth modelling log odds rather than differences in proportions. 

Paul responded to Brian by explaining that a linear model is preferred as it is easier to interpret but 

they will be careful if the proportions are close to 0 or 1. 

Denise Osborn agreed that the Bayesian approach is a good idea. Denise raised concerns about the 

threshold that’s been set. A difference of 0.05 may be big in some cases and small in others. If the 

numbers are being used to determine funding for certain projects this may cause issues. 

John Pullinger stated that the user needs should be an important consideration. John suggested 

that it would be nice to get a general method for all to use. Work conducted by ONS on mode effects 

e.g. for the Volunteering survey and National Accounts should be considered. They may be able to 

provide advice when adjusting the series. 

Action 3.1 – ONS (Tricia to delegate appropriately) to share work on mode effects with Paul and 

Welsh Government, and provide advice on adjustments if requested. 

David Firth agreed with Patrick Sturgis on the idea of using a causal approach but suggested that 

measurement differences and time differences would be visible as separate things. The model over 

time is normally smooth. In response to Brian Francis, David agreed that a linear model would 

generally be preferred over the log odds model and gave the elections model as an example. 

Patrick suggested that there may be practical difficulties getting a smooth time series for the old data 

due to the sparseness of some of the surveys and re-iterated that a warning on variables should be 

produced for the old and new estimates. 

Martin Axelson noted that the pilot would provide a model based estimator but the full sample would 

provide a GREG estimator and posed the question: Are they both estimating the same thing? 

Paul indicated that a design based estimate would be used initially then model based estimation will 

be used for the small area estimates. A model based adjustment would then be applied to the design 

based estimate. Paul also noted that it could all be model based with more data but this will need to 

be kept up to date. 

It was noted that the threshold of 0.05 was set, not necessarily for all variables but to allow for a 

simplified response for the wide range of stakeholders. 
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3.2 Paper 2: 2021 Census Coverage Adjustment Methodology 

 

Authors Sebnem Oguz and Owen Abbott Office for National Statistics 

Presented by Sebnem Oguz Office for National Statistics 

Discussant Brian Francis Lancaster University 

 
Presentation 

Sebnem Oguz explained the role of the Census Coverage Survey in determining those that have 

been missed from the Census and the need to adjust based on this, and made reference to the 2021 

Census paper presented at the 30
th
 MAC meeting. In a traditional survey, weights are created to 

represent the whole population, but for the Census, users do not want weights, instead a complete 

microdataset is desired, so imputation is needed to account for the two types of non-response 

(missing individuals and missing whole households). 

Sebnem detailed the method used in the 2011 Census. First missing gaps in households are filled 

then extra households are created to adjust the dataset to make it representative of the population. 

Problems with this issue are detailed in the paper including convergence issues. The question was 

posed: Do we really need these two steps? 

Sebnem detailed a new operational research method that could be used as an alternative called 

Combinatorial Optimisation (CO). An example of how the method works was also provided. This 

method takes donor households from the same area to make up for the cases that we know are 

missing given constraints that are provided. This method works better with more constraints. This is 

an iterative method that is repeated until the estimate is close enough. 

Sebnem informed the MAC that this process has been applied in an experiment containing five areas 

that were selected as representative from the last Census and the method was compared with the 

previous one. As a result the following were found: 

 New method was much faster but this could have been due to different programming 

languages being used 

 New method was easy to test multiple times to see if there were differences for each run 

 Results were much closer when using the new method 

The main questions posed in the paper were: 
 
Question 1: Should we pursue research into the use of Combinatorial Optimisation for un-

benchmarked variables? 

Question 2: Does the committee agree that a Combinatorial Optimisation approach is worth 

pursuing? 

Question 3: Does the committee have any comments on the suggested alternative approaches for 

adjusting the Census database? 

Question 4: Can the committee suggest any other alternative approaches? 

Question 5: Does the committee have any further suggestions for improving the Coverage 

adjustment methodology?  
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Discussant response 

Brian Francis began with a disclaimer that he is not an expert in the area so his role would be to 

feedback on what he understood the problem to be and raise some issues. 

Brian referred to the paper from the previous MAC meeting about Dual-system Estimation. The 

constraints are not absolute constraints. 

Brain expressed concerns about the re-use of cases to impute for those that are missing. This was 

possible. Is this possible in CO? Concerns were also raised about the possibility of multiple starting 

points. Will this lead to different solutions? There was interest expressed in the stability of variables 

not related to those used in the imputation process over multiple runs. He also questioned what would 

happen at the lower (e.g. SOA) level? He wasn’t sure that this method will work for geographic 

breakdowns. 

Brian suggested fitting a log linear model if the constraints aren’t necessarily exact and the use of 

administrative data where appropriate. 

In response to the questions from the paper Brian said yes to questions 1 and 2 before suggesting a 

model based approach in response to question 3. 

Open Discussion 

Peter Smith posed the question: If through imputation, the database fails to meet the constraint, 

which number should be given as the population total? 

David Best asked if the Address Register and administrative data sources could be incorporated into 

these estimates and it was agreed that this was a possibility. 

John Pullinger mentioned the GSS Methodology symposium’s theme for this year is innovation and 

expressed this work as being a case of innovation that he was very impressed with. He suggested 

that the methodology could be generalised so that a similar approach could be used when 

considering administrative data. John cautioned that using this method it could be possible to select 

an anomalous household as a donor but that the weights given to the donor households could help 

with this – he noted that the highest weight given to a case was 19, which is really impressive. 

Sebnem clarified that they were considering the imputation methods not the estimation method used 

to construct the constraints. 

John said that the geography question is an important one. Marie Cruddas said that the team do 

small area estimation (SAE) for local authorities and have some idea of quality at that level, but not 

below, they rely on 94% coverage, but need to incorporate uncertainty. She said there are important 

benefits to doing this work quickly – David Best said he would make a note to ensure a PC is 

available to run Fortran on for the Census team. 

Martin Axelson suggested raking as another method in response to question 3 posed by the paper –

calibrate on estimated totals at individual and household level simultaneously, impute for the integer 

part, calibrate toward same totals and repeat – might still be left with small problems. 

Paul Smith stated that this concept works (at least the first step). Sebnem said they had tried raking 

and found it worked for household variables, but not for individual ones, and stressed that imputation 

was the issue. 

Martin added another idea would be to put caps on the values of the weights. 

David Firth explained that this is an optimisation problem and suggested that the number of times a 

household can be selected should be included in the constraints. Looking at households from other 
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areas and creating synthetic households may also help. It may be the case that the households that 

are not captured are different from all of the households that are captured. Pete Brodie agreed with 

this. 

Paul explained that care would need to be taken in the construction of synthetic households so that 

unrealistic households are not constructed (such as a household with two parents in their 80s and a 

child aged 2). Marie said that with the two forms of missingness can pick from those that have 

responded, and take out replicates. 

Jeff Ralph suggested that the standard optimisation problem highlighted in the report could be solved 
by setting parameters to avoid local minima. 
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4.0 Project updates 

4.1 Plans for use of administrative data 

 

Presented by Adam Douglas and Lucy Vickers Office for National Statistics 

Discussant Martin Axelson Statistics Sweden 

 

Presentation 

Adam Douglas and Lucy Vickers (head of ONS Admin Data Division) presented an overview of ONS’ 

ambitious plan to maximise key data sources - where there is great potential (and challenges) –saying  

they were looking for a steer on where to target their efforts. 

Administrative data was defined as a by product of large scale administrative systems like health or 

crime which over time have started to be used internally mainly for monitoring or legislative purposes. 

For example HMRC link various types of data, such as benefit claimants with tax payments. 

There are potential uses of this data across the whole of the GSS and have been brought to the 

forefront by things such as the Bean Review, the Queen’s recent speech and a push from Parliament. 

Sweden already use a lot of administrative data for their statistics and other countries are now looking 

at this more and more. 

Adam explained that the first consideration is to understand the concepts used in the data. 

Contextually admin data is not being collected for statistical purposes and therefore differs from what 

we are looking for so these differences need to be understood in order to be able to manipulate the 

data for these purposes. Admin data can be thought of as a sampling frame, you need to understand 

it in that way before you can be able to match it to your needs. There is also an issue around the 

completeness of the data. Each data source will be unique in its structure, uses and understanding so 

understanding the data itself is an important start to using it effectively. 

Once you have the data source defined it is a matter of assimilating the data into the current 

information (whether survey or other statistical work). Although this could be a matter of simply 

replacing survey data, there are other uses such as supplementing the data or even helping to 

improve the sampling methods which could be considered. The Australian Bureau of Statistics use 

revenue and customs data for example to replace small business data in their Annual Business 

Survey while still sending forms to medium and large businesses. 

Admin data can also be used to fill in coverage gaps in areas which survey data is known to 

undercover, such as possibly using HMRC data to supplement the Annual Survey of Hours & 

Earnings which has difficulty sampling the wealthy end of the pay range. 

The data could also be used as a tool to develop a sampling frame (such as identifying individuals 

with required characteristics to survey) or as a way of evaluating a survey’s effectiveness, improving 

the survey quality rather than directly replacing it. 

There are however some issues with using administrative data such as how to use it for forecasting, 

back casting or now-casting and linking to historical data. 

Linking across admin data sources also has huge potential and may give a broader knowledge about 

the information, for example Statistics New Zealand use tax data as well as their death register to help 

identify migration out of the country (individuals who have had no economic activity but have not been 

registered as deceased are identified as emigrants). 
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Administrative data could also help reduce non-response and sampling bias, for example ONS 

business surveys don’t all currently collect information on sole traders but the gaps could be 

supplemented with administrative data, similarly missingness due to non-responses could also be 

overcome. 

There are also technical challenges for the data including getting hold of, storing and investigating 

these very large datasets. 

Future data strategies need to incorporate administrative data into the plans and understand their 
potential uses. 
 
The main questions posed were: 

Question 1: What do the committee consider to be the biggest technical challenges to methodology 
before the data are actually ingested into ONS systems? I.e. those technical challenges before the 
data are ‘used in anger’ within ONS? 

Question 2: What factors do the committee see as the biggest technical challenges to integrating the 
data with ONS surveys? 

Question 3: Much of the wider business strategy focuses on replacing survey with admin data. This 
will not always be possible (in the short to medium-term) so what other uses/benefits (technically) can 
the committee see arising from admin data? 

Question 4: Which specific economic and social survey outputs do the committee think admin data 
will be (technically) most beneficial for: and least beneficial for? 

Question 5: Which do the committee feel will be the biggest technical challenge; forecasting using 
admin data as a correlate (where appropriate) or integrating admin data into historic survey 
series/back-casting? 

Discussant response 

Martin Axelson addressed the discussion points and pointed out that admin data was similar to Big 

Data but had a few distinct differences: 

 Volume may be large, but manageable as it is already in a database 

 Velocity is high, but under control 

 Variety between sources, but it is structured 

 Veracity will vary between sources, dependent upon use 

It is a major technical challenge to receive (or retrieve), structure and store the data. Sweden use 

Tratten to receive 10,000 files a year and this is helped by having a good framework for the data and 

the infrastructure & policies in place to deal with the data effectively. There is a prerequisite to 

understand the drivers behind the dataset such as why and how it is being collected. 

Control is also a problem as you do not control changes in that dataset so it is important to have good 

communication where possible to ensure any changes are noted and understood. 

The challenge is to transform data from being administrative to statistical - this will depend on the 

intended purpose/ use of the admin data, for example if it is being used as a sampling frame or 

register it would need different manipulation than if it were to be used as a statistical output/product 

itself. 

There has to be some element of compromising user needs and the uses of this data as you may find 

different users have different demands. 

It requires architecture in terms of organisation, infrastructure and standard procedures etc. 
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It should be remembered that there are many ways to use the data within the production process, not 

just replacing surveys. Improving survey quality is an important use and shouldn’t be forgotten. 

Modelling is required especially for back casting and forecasting as well as linking to historical data, 

as continuity in data can be a problem. 

Open Discussion 

Peter Smith noted there are some methodological issues which weren’t covered in the presentation 

but noted the importance of understanding what the data represents. 

Brian Francis said that the issues of data privacy and consent of users had not been mentioned, 

adding that public perception and trust in government are big issues. 

Adam said the privacy and consent issues are being looked at but it was felt that the public would be 

more trusting of ONS linking other administrative data sources than other Government departments 

linking them themselves and that ONS would limit what they do with administrative data to less than 

what the home department are doing (for the data’s original purpose). David Best added that we are 

only legally allowed to use administrative data for statistical purposes. 

Brian also noted that Sweden has a population register where as in the UK people are a lot more 

concerned about giving out data and linking records. 

Patrick Sturgis mentioned that from the academia side of things, getting admin data seems to be a 

very slow process and very complicated due to privacy and legal issues but felt that ONS might have 

less of these constraints or at least that is the public perception – if you asked public for permission to 

link their data, might find they think we are already linking it. 

Lucy said that the constraints (legal and ethical) are still there for ONS and are being considered. The 

team is trying to create a portfolio approach of using the data so it is not just to replace surveys but 

also other uses. Adam mentioned the Admin Research Centre is working well with HMRC to produce 

a data pool (of anonymised data) but it is a slow process to receive updates. 

Pete Brodie stated that ONS are at the beginning of this journey and there are lots of steps and 

statistical inferences to consider, such as: 

 Imputation (missing data, no contact with respondents) 

 Disclosure and privacy issues 

 Metadata and changes to collection methods (with surveys we know every part of the 

process) 

 Timeliness of data (‘current’ VAT data could be up to a year out of date) 

 Combining admin data with historic and current datasets – possibly use Bayesian methods 

like in Paper 1 

Pete is working closely with the Admin Data team to flesh out some of these issues but the hardest 

part is understanding the data source. We shouldn’t be trying to do things the way we always have, 

need to start thinking of different approaches. 

Martin Axelson pointed out how large the Admin Data Source Catalogue ONS produces currently is, 

and mentioned that although Stats Sweden have very good registers, covering everyone they’re 

interested in, they are not used (as microdata) as often as you might think, instead they are used 

more as a sampling frame than as a data source (and thinks this is the same for the other Nordic 

states). 

Peter Smith mentioned that with admin data there is no overall framework in which to make 

inferences from so this also needs to be thought about, along with measurement models (surveys). 
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David Best pointed out that surveys shouldn’t be thought of as an all or nothing approach and we 

need to think in a radical way about what we want, the best way to gather the variables we need and 

dissemination, rather than assuming we are going to replace all surveys with administrative data. 

Siobhan Carey said Pete’s list was fairly comprehensive, and that you could look back at historic 

admin data but not get much from it. It would be useful to try and focus efforts on the Big Wins going 

forward i.e. concentrating on the core data we are interested in and how we can develop inference 

from that or whether it can be used as a verification of survey data to improve quality. She also 

mentioned learning lessons from other organisations that have combined data sources (such as 

Department of Education, BIS & HMRC) and noted that a lot of services are now going ‘digital’. 

The Admin Data team hope to bring some examples of what they are working on and more technical 

style papers to MAC in future. 
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4.2 Update on Big Data and Classifying web scraped data using machine learning 

 

Presented by Jane Naylor and Robert Breton Office for National Statistics 

Discussant Denise Lievesley Green Templeton College 

 

Presentation 

Jane Naylor gave an overview of the ONS Big Data team, detailing their goals and approach. The 

main emphasis for the team is recognising the growth of big data sources and to develop data 

science skills. She also stressed the differences between big data and admin data. 

Jane went on to talk about the different groups they are working with and various pilot projects being 

carried out. The benefits of these projects included: improved quality of data, reducing survey costs 

and more frequent data. 

Jane talked about challenges relating to data quality, raising concerns about a lack of control over 

how big data is collected and classification issues. She then highlighted the issue of bias and stability, 

using the examples of age bias in Twitter users and comparing Google Trends data to Labour Force 

Survey data, respectively. She concluded these sources can be carefully used as early indicators. 

Robert Breton took over to present web scraping and machine learning. He gave a background to 

web scraped data, which is 6500 daily quotes, taken from 3 supermarkets in 35 CPI item categories. 

Rob briefly explained the process of web scraping which led to the challenge of misclassification. The 

key word filtering solution shown was time consuming and instead machine learning was proposed by 

Rob as a solution. 

Training data, classified by humans, is fed into a machine learning algorithm and then classified to a 

predicted class. The performance of the model can be judged by a confusion matrix on unseen data, 

where errors in prediction can be compared to actual results. The classifier is then integrated into the 

web scraping system, to classify as you stream and thus rapidly develop classifiers. 

Rob concluded that supervised machine learning has sped up classification and that there is scope to 

apply this to other fields within ONS. He also stressed that there is a need for more training data, 

utilisation of supporting unsupervised methods and for greater use of grid search to optimise 

parameters. 

The main questions posed were: 
 
Question 1: What do the committee consider to be the key methodological challenges associated 

with the use of big data sources, tools and technologies for official statistics? 

Question 2: Should ONS be focussing on developing in-house skills (such as machine learning) for 

cleaning, classifying and transforming new forms of data? 

Question 3: Should ONS look to purchase cleaned data from third parties: essentially contracting out 

the cleaning, classifying and transforming new forms of data? 

Question 4:  Some machine learning methods are highly effective at classification, however, the data 

transformation and optimisation methods are hard to understand, explain and thus make transparent. 

What should be the level of trade-off between complexity and transparency? 

Question 5: We are investigating the use of machine learning to assist in product classification; are 

there other approaches that you would recommend in classification tasks on high frequency data? 
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Discussant response 

Denise Lievesley began by stressing the importance of big data sources within national statistical 

offices and was pleased with the level of collaboration by the Big Data team. She drew parallels with 

big data research being undertaken at Oxford Internet Institute. From a management point of view, 

she highlighted a need to plan the systems needed for non-statisticians and a recruitment initiative for 

multi-lingual experts. She also drew synergies with data scientists and computational biologists, as 

these are relatively new professions that have increasing demand. She added by saying that the 

American Statistical Association highlighted data science as the field with most potential. 

Denise then went on to talk about what Jane and Robert did not cover. She mentioned that, instead of 

sample error, the largest risk of big data lies in its bias, relating to the Twitter data example. She 

stressed that it is important to engage this big data with current statistics for inference. Other issues 

not covered include correlation and causation. This relates to the example of Google Trends and 

Labour Force Survey data for immigration from Poland. She also raised the question on how we 

communicate uncertainty in these statistics and how they can be reproduced. 

Denise mentioned the need for a lot of investment in big data. She used the example of switching 

from pen and paper to computer methods requiring a large initial investment, which could bring about 

management challenges. 

She concluded that whilst there was good progress in this area, there is still a need for establishing 

the ethics, trust and transparency surrounding big data sources. As this is a rapidly growing area, it is 

essential that the public, politicians and advisors for new methods are carried on this journey. 

Open Discussion 

Siobhan Carey: Highlighted that the main risk is outside development, similar to their work. She went 

on to say that it can be done by aligning themselves with scientific disciplines and research councils. 

She said that this was important because there is no need to reinvent the wheel, but this is not BIS’s 

natural space. 

Brian Francis: Urged the big data team to keep on questioning their data sources. Relating to the 

age bias issue with Twitter data mentioned earlier, he reminded them that social trends are always 

changing. He used the example of the age demographic of Facebook users slowly getting older, and 

the younger generation using new forms of social media, such as Instagram. He also added that it is 

important for machine learning to incorporate human intervention. 

Robert Breton: Agreed and stressed that the Big Data team are very critical of their data sources and 

they already keep the human intervention element in machine learning. 

David Firth: Brought up the issue of statisticians not being equipped with a computer scientist’s skill-

set and vice-versa. 

Denise Lievesley: Concluded by expressing the need for synergy within this project, relating to her 

point about computational biologists earlier.

GSS MAC 32: Minutes of MAC 31 



 

 19 

 

5.0 AOB 

 

David Best took the opportunity to talk to MAC members about ONS’ Data Science Campus, which 

will be a home to improve capability in data science and statistics as well as running jointly funded 

research and focused projects for other government departments. Areas of focus under capability 

(entry level will be degrees and up), data science and engineering, will be: 

 

 Urban space (social activities) 

 Human Area (wellbeing, unemployment) 

 Sustainability measures  

 UK in a global context (flows) 

 Digital Economy 

 

Project proposals in these areas will be called for soon. David Johnson (formerly worked for Google) 

will be leading in the start up of the centre, with Heather Savory and John Pullinger sponsoring. 

 

Tricia then concluded the meeting by summarising the topics covered during the day, thanking the 

committee for attending today and during her time as committee chair. 

6.0 Summary of actions 
 

Action 3.1 – ONS (Tricia to delegate appropriately) to share work on mode effects with Paul Smith 

and Welsh Government, and provide advice on adjustments if requested. 

Secretary to inform members of next meeting date.
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3.0 Progress on GSS MAC 31 papers 

Update from Paper 1: Developing an approach to addressing potential discontinuities in the new National 

Survey for Wales 

The authors would like to thank the MAC Committee for their advice and comments on the paper. After 

the meeting, the authors prepared an inception report for the Welsh Government presenting possible 

approaches to identify and address potential discontinuities in the National Survey. The GSS MAC input 

was used to better specify the problem of analysing discontinuities in surveys, identify a working definition 

of ‘discontinuity’ and evaluate possible analysis approaches with their strengths and limitations and their 

possible impact on the quality of time series. 

Over the last months, the research team has been comparing the key variables for the final waves of the 

pre-existing surveys (i.e. National Survey for Wales, Welsh Health Survey, Arts in Wales Survey, Active 

Adults Survey and Welsh Outdoor Recreation Survey) with the 2015 large-scale test results and 

estimating discontinuities for these variables.  

Over the next weeks, the research team will continue to develop small area models for a range of 

variables of interest and explore next steps in adjusting time series to compensate for discontinuities. The 

work will be completed by the end of the year and the final report for this project will be published by the 

Welsh Government early next year. 

 

Update from Paper 2: 2021 Census Coverage Adjustment Methodology 

There has been no further work on the coverage adjustment methodology following the GSSMAC 

discussion. This is because it was not considered high priority by Census, combined with a lack of 

resources in methodology. However, the ideas presented in the paper and discussed by the MAC will be 

picked up in 2017, resources permitting. 

 

Update from Item 3: Plans for use of administrative data 

The ADD team was grateful for the comments and observations made around the presentations by the 

MAC group. Whilst the presentation talked more around the potential for use of key admin data rather 

than specific technicalities, the views and steer given by MAC have been adopted into the current and 

medium-term ADD plans. 

 

Update from Paper 4: Update on Big Data and Classifying web scraped data using machine learning 

The Big Data team have continued to undertake research and innovative work investigating the use of big 

data and data science techniques within official statistics. We were grateful for the input from the 

GSSMAC and continue to address the many challenges of using big data in this way identified by the 

Committee, in particular dealing with bias, recognising the risks around correlation and causation, 

understanding, measuring and communicating the uncertainty in the data and estimates derived from it 

and managing ethical and privacy issues. We continue to work with a range of stakeholders including 

academics (from a range of disciplines), other Government departments and commercial organisations.  

The ONS has also now launched their Data Science Campus initiative, created to respond to the 

challenge of exploiting huge amounts of new data and information to help policymakers, researchers and 

businesses. The Campus will act as a hub for the whole of the UK public and private sectors to gain 

practical advantage from increased investment in data science research and capability. The Campus will 

build an extensive network with research partners. 

For more details see - https://www.ons.gov.uk/aboutus/whatwedo/datasciencecampus 

The Big Data team and the Data Science Campus will work closely together to build world-leading 

expertise in the application of data science. 
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4.0 Papers for discussion at GSS MAC 32 
4.1 A Method for Using Administrative VAT Data to Get a More Detailed 
Industrial Breakdown of Monthly Turnover Estimates 

 

Markus G Šova1 

1 Survey Methodology and Statistical Computing Division, Office for National Statistics, Government 

Buildings, Cardiff Road, Newport, Gwent, NP10 8XG 

 

Executive summary 

ONS currently publishes monthly estimates of turnover using data from the Monthly Business Survey 

(MBS). The level of detail in the industrial breakdown varies - for some industries figures are available 

for 4-digit classes of the Standard industrial Classification (SIC), for others figures are available only 

at the 2-digit SIC division level, still others have a level of detail somewhere in between these. This 

paper presents a method for using administrative VAT data to increase the industrial breakdown of 

the MBS turnover estimates to 4-digit SIC classes for all industries. The use of administrative VAT 

data, in spite of its known statistical shortcomings (such as its lack of timeliness and frequency), 

allows this increase in industrial detail without the need for an expensive increase in the MBS sample 

size or moving the MBS sample allocation away from optimality. 

 

Key words 

Administrative data, VAT, short-term statistics, turnover, Monthly Business Survey, Inter-Departmental 

Business Register. 

 

Aim of paper 

This paper proposes a method for using administrative VAT data to increase the industrial breakdown 

of MBS estimates of monthly turnover to 4-digit SIC classes. Feedback is sought on the 

appropriateness of the method. 

 

Main issues for discussion 

 

Question 1: Is the proposed methodology a sensible approach for estimating class turnover totals? 

Question 2: Do these results suggest that the proposed methodology is sufficiently sound for 

estimating class turnover totals? 

Question 3: What further analysis of the proposed methodology would the committee recommend? 

Question 4: What changes to the proposed methodology would the committee recommend? 
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A Method for Using Administrative VAT Data to Get a More Detailed Industrial 
Breakdown of Monthly Turnover Estimates 
 

1. Introduction 

There is some demand from various sources, including government departments and Eurostat, for the 

publication of estimates of monthly turnover in the UK, broken down by industry class. Industry class 

refers to the first four digits of the UK’s hierarchical Standard Industrial Classification (SIC). This is 

recorded for every reporting unit (RU) on the Inter-Departmental Business Register (IDBR), from 

which the target population is defined. 

 

Monthly turnover data are collected by ONS’s Monthly Business Survey (MBS). MBS is stratified in 

two dimensions: MBS industry and employment band. Some MBS industries consist of a single 4-digit 

SIC class. We shall ignore these because they already provide estimates at the required level of 

aggregation. However, most MBS industries are composed of groupings of several 4-digit SIC 

classes. As a consequence, the number of RUs in any one month sampled from a given SIC class is 

random, and is sometimes zero. The definitions of the employment bands vary across the MBS 

industries, but generally few small RUs are sampled, and a census is taken of RUs with high IDBR 

employment or large IDBR turnover. 

 

At the same time, there is a growing desire to use administrative VAT data in the calculation of short-

term turnover. The main research to date has focused on the partial replacement of MBS with the 

VAT data. However, the nature of the VAT data presents a number of challenges which have not yet 

been fully overcome, including: 

1. Timeliness: There are very little data available until two months after the reference period, 

and the data only begin to approach completeness some 4-6 months after the reference 

period. 

2. Informative response: There is a marked relationship between response timeliness and 

reported turnover; early responses are not typical of later responses. 

3. Frequency: About 90% of VAT returns cover three months’ worth of turnover, instead of one. 

4. Data quality: A lot of cleaning has to be applied, without the opportunity to verify surprising 

data values with the reporting enterprise. 

5. Definition: The required definition of turnover relates only to a RU’s own output, whereas VAT 

turnover includes the disposal of capital assets. 

6. Coverage: Only businesses with an annual turnover above the VAT threshold (currently 

£83,000) are required to register for VAT and submit VAT returns, and there some 

exemptions. 

7. Grouping: Some businesses group together to submit a single VAT turnover figure. 

It is therefore important that any method making use of administrative VAT data is robust to these 

issues. 
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2. The Method 

 

The proposed method involves apportioning each stratum’s estimate of total turnover into 4-digit SIC 

classes. These are then aggregated over employment bands to give an estimate of total turnover for 

each class. 

For census strata the procedure is straightforward. We have the required turnover data for each RU in 

these strata (if we include imputed values in cases of non-response, etc). We also know each RU’s 

SIC class from the IDBR. Hence any census stratum’s contribution to the total turnover for an SIC 

class is simply the sum of the MBS turnovers of the stratum’s RUs which are classified to that class. 

Algebraically: 

hat it

i a h

T y
 

   
Where hatT  is the total class a turnover in stratum h for month t, and 

 ity  is the month t MBS turnover for RU i. 

 

For the sampled strata we have estimates of total monthly turnover for each stratum, ie for each 

combination of MBS industry and employment band. We desire to find some way of apportioning 

these stratum estimates into those 4-digit SIC classes from which each MBS industry is built: 

ˆ ˆ
hat hat htT p T  

Where ˆ
hatT  is the total estimated class a turnover in stratum h for month t, 

 ˆ
htT  is the total estimated stratum h turnover in for month t, and 

 hatp  is the proportion of stratum h turnover for month t which is attributable to class a. 

 

Thus the challenge is reduced to finding a set of proportions  hatp  to satisfactorily apportion the 

stratum turnover estimates. In principle, administrative VAT turnover data could be used were it not 

for the issues listed in section 1. However, if we make the assumption that the proportions are fairly 

stable over time then we could use VAT data from an earlier period. Similarly, such an assumption of 

stability would allow the use of VAT data from a period longer than a month. 

 

There remains the issue of data incompleteness caused by a combination of undercoverage and late 

VAT returns. The older the VAT data are with respect to month t, the smaller the impact of late 

responses, although even after 12 months there are still some missing VAT responses. We adjust for 

this data incompleteness by weighting each stratum-class combination. The weights being the 

reciprocal of the proportions of an auxiliary variable for the stratum-class combination for which VAT 

data has been received: 
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Where ˆ
hatp  is the estimated proportion of stratum h turnover for month t attributable to class a, 

 htR  is the set of RUs in stratum h for which we have VAT data for month t, 

 itz  is the VAT data for RU i in month t, and 

 itx  is the auxiliary data for RU i in month t. 

 

Three auxiliary variables have been tested: live turnover, frozen turnover and employment. These are 

taken from the IDBR, so there is complete coverage of the survey universe. We note that the main 

source for the auxiliary turnover variables is VAT returns. This therefore suggests the possibility of 

using the auxiliary data directly to estimate  hatp , giving the simpler form: 

ˆ
it

i h a
hat

it

i h

x

p
x

 







 

 

Combining all these elements gives the following expression for the estimated month t turnover for 

industry class a: 

ˆ ˆˆ
at it hat ht

h C i a h h P h a

T y p T
     

       
Where C is the set of census strata, and 

 P is the set of sampled strata. 

 

QUESTION 1: Is the proposed methodology a sensible approach for estimating class turnover totals? 
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3. Results 

 

The following graphs show plots of the estimated proportions (expressed as percentages) over time 

using various methods. Blue, yellow and purple lines represent calculations from VAT data with data 

incompleteness adjusted for using IDBR current turnover, frozen turnover and employment, 

respectively. The VAT data used were from 4, 5, 6 and 12 months before each reference period, 

denoted by dotted, short-dashed, long-dashed and solid lines, respectively. Additionally, calculations 

based solely on IDBR current turnover, frozen turnover and employment are denoted by solid black, 

green and red lines, respectively. 

 

Figure 1 shows a nice example, with all the methods showing similar results which are stable. Figure 

2 shows an example where calculations based solely on IDBR employment are noticeably different to 

the other methods. Such a difference in behaviour for IDBR employment is seen in many industries. 

Figure 3 shows a less nice example, with more differences between the methods and more volatility in 

the VAT data. Figure 4 shows an example with volatility in the more recent (ie less complete) VAT 

data, indicating that timeliness can be an issue. Finally, figure 5 shows a “rogue” month for the 

methods using VAT data, the timing of the impact depending on how old the VAT data are relative to 

the reference month. 
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Figure 1: Time series plot of the estimated percentages of stratum 5212 apportioned to class 1729, 

with all methods showing similar stable results. 
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Figure 2: Time series plot of the estimated percentages of stratum 5212 apportioned to class 1729, 

with the method based on IDBR employment producing visibly different results to the other methods. 
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Figure 3: Time series plot of the estimated percentages of stratum 5291 apportioned to class 2110, 

with the methods showing differing results and varying levels of stability. 
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Figure 4: Time series plot of the estimated percentages of stratum 5242 apportioned to class 2012, 

with the methods using VAT data showing some volatility where the data are less than 12 months old. 
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Figure 5: Time series plot of the estimated percentages of stratum 5172 apportioned to class 1413, 

showing the delayed impact of a “rogue” VAT month. 

 

 

We now ask whether the assumption of the proportions being stable over time appears reasonable. 

Considering figures 1-5, which between them are broadly representative of all stratum-class 

combinations, some combinations are clearly less stable than others. This leads us to ask how robust 

the estimates of class turnover are if the assumption does not hold. 

 

Figures 6-10 show estimated class turnovers as a function of time. The classes are the same ones as 

in figures 1-5, and in the same order. Because of the volatility sometimes shown in the VAT-derived 

proportions when the VAT data is less than 6 months old, and also to declutter the graphs somewhat, 

turnover estimates using VAT data less than 6 months old are not shown. 
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Figure 6: Time series plot of the estimated total turnover for class 1729. 
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Figure 7: Time series plot of the estimated total turnover for class 1013. 
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Figure 8: Time series plot of the estimated total turnover for class 2110. 
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Figure 9: Time series plot of the estimated total turnover for class 2012. 
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Figure 106: Time series plot of the estimated total turnover for class 1413. 

 

 

With the occasional exception of the method based solely on IDBR employment, figures 6-10 

demonstrate that the methods produce remarkable similar results, especially considering that most of 

the graphs do not start at the origin and the low level of aggregation we are considering. This is 

reassuring and hints at a certain robustness in the method, although this cannot be proven 

conclusively. 

 

QUESTION 2: Do these results suggest that the proposed methodology is sufficiently sound for 

estimating class turnover totals? 

 

QUESTION 3: What further analysis of the proposed methodology would the committee recommend? 

 

QUESTION 4: What changes to the proposed methodology would the committee recommend? 
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4.2 Transforming the Methodology Function in ONS 

Gary Brown
1
, John D Lewis

1
, Douglas Cameron

2 
& Andy Garrett

3
 

 

Executive summary 

 

From May-July this year, Dr Andrew Garrett reviewed methodology in ONS from an independent 

external standpoint. In 2013 Andy completed a successful strategic review of the Royal Statistical 

Society, so the National Statistician - John Pullinger - asked him to assess methodology in ONS in the 

light of Sir Charlie Bean's independent review of UK economic statistics. The methodology review 

resulted in a number of recommendations, and ONS has been translating these recommendations 

into major changes with far-reaching implications. This paper will outline the key methodological 

recommendations, and outline early ONS plans to address them. We would be very pleased to hear 

the views of the GSSMAC on these plans, and any other comments they may have on the future of 

methodology in ONS. 

 

Key words 

Stakeholders, workshops, survey, sample, census, questionnaire, innovation, big/administrative data 

 

Aim of paper 

The Garrett review consulted widely on the ONS methodology function in Spring/Summer 2016 – now 

ONS is widely communicating its response to the review. We very much value the GSSMAC view.  

 

Main issues for discussion 

 

Question 1: Are there any other key drivers for a review of methodology in ONS? 

Question 2: Did the Garrett review miss any important source of evidence? 

Question 3: What cultural and structural changes are implied by the strategic recommendations? 

Question 4: What part can the GSS MAC play in implementing the recommendations? 

Question 5: What approaches to continuous methodological improvement should ONS consider?

                                                           
1
 Office for National Statistics 

2
 UK Statistics Authority 

3
 The Pi Factori, Kew Gardens 
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Transforming the methodology function in ONS 
 

1. Motivation for review of methodology 

 

The methodology function in ONS sits within the Digital Services Technology and Methodology 

Directorate (DTM). In January 2016, DTM began transforming – alongside many other areas within 

ONS. The drivers for transformation were: delivery of the government’s “Digital by Default’ strategy; 

the need to build capability; and efficiency savings due to reduced budgets. 

 

To meet these drivers, the other functions in DTM – IT services, Digital Services, Digital Publishing 

and Strategy – had the following specific goals: to provide a smaller number of generic platforms; 

modernize the technology and data estate; become agile and service focused. Although these 

specific goals were also relevant to the methodology functions, they did not directly translate into 

transformation activities. Hence it was decided that a more “root and branch” review was needed.  

 

The other key driver for the methodology review was the Bean Review (2016) – which recommended 

ONS to remodel quality, and embrace administrative and big data sources. These drivers formed the 

core of the terms of reference for the review – which additionally asked for a skills gap analysis, and 

wider consideration of how ONS methodology work was organized, not just the methodology function.    

 

John Pullinger, the National Statistician, personally selected Andy Garrett as the independent 

reviewer, following Andy’s successful strategic review of the RSS in 2013.    

 

QUESTION 1: Are there any other key drivers for a review of methodology in ONS? 

 

2. Garrett review & recommendations 

 

The Garrett review was publicly announced on 27 April, and ran from May to July. Andy was 

supported by both an internal team, providing data collection and analytical support, and an Expert 

Group, providing challenge and feedback. Draft recommendations were delivered to John Pullinger 

and the Expert Group to timetable on Friday 29 July.  

 

The review had 3 main stages – understanding status quo, data collection, analysis – and collected 

complementary sources of evidence in the following 4 data collection activities: a short SurveyMonkey 

survey of all Methodology staff (125 responses); a longer interview with a representative sample of 

GSS MAC 32: Paper 2: Transforming 

the methodology function in ONS 



 

 38 

Methodology staff (39 interviews); 10 workshops with key ONS stakeholder groups (53 participants); 

brief interviews with key stakeholders (internal and external), selected staff from key NSIs and a small 

sample of UK academics (25 interviews). 

 

There were 12 strategic recommendations, and 53 detailed recommendations split across the 

following themes: organization; culture and modus operandi; staffing and resourcing; innovation; 

administrative data; skills and training; and quality assurance.  

 

QUESTION 2: Did the Garrett review miss any important source of evidence? 

 

2.1 Strategic recommendations 

i. Place innovation at the heart of a new Core Methodology identity. 

ii. Broaden the areas of expertise and encourage innovative working by flattening the current branch 

structure. 

iii. Appoint a forward-looking and outward-facing leader of Core Methodology   

iv. Introduce a technical career ladder. 

v. Move Address Registers, Geography and Classification out of the Core Methodology function. 

vi. Consider grouping Harmonisation and the Quality Centre with the GSS Good Practice Team. 

vii. ONS Methodology should co-ordinate, and provide leadership to, a broader methodology 

community that includes GSS – develop cross-cutting methodology alongside GSS colleagues. 

viii. ONS Methodology should drive the research agenda and work with academia (and other research 

bodies) in a strategic way, with clear prioritisation.  They should also work jointly with leading 

NSIs in a more strategic way. 

ix. Methodologists should play an enabling role in multi-disciplinary teams, and not act as a 

gatekeeper.  

x. Methodologists have a role to play as Subject Matter Experts (SME) in operational quality 

assurance (including RQRs) but not as SMEs assigned to the UKSA Regulatory function.  

xi. A more flexible resource and recruitment model should be adopted that includes academic and 

GSS secondments, and joint appointments (ONS Fellows).  All jobs should be advertised across 

Titchfield, Newport and London to attract the best candidates. 

xii. There should be a UKSA Board-level Innovation Champion and an innovation evaluation 

framework. 

 

QUESTION 3: What cultural and structural changes are implied by the strategic recommendations? 

 

3. ONS plans for transforming methodology 

To implement the recommendations, views were sought from everyone who provided the data used to 

derive them. These views were gathered in workshops, site meetings and via email from hard to 

reach respondents.  
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Based on the recommendations themselves, and the reactions of data suppliers, a range of 

transformation options were drafted – at the time of writing these are still being developed, so will be 

shared at the meeting instead. 

 

The review includes many recommendations that directly impact on GSS MAC members:  

 a central support role for Methodology across the GSS 

 Methodology leading and coordinating research across the GSS 

 stronger relationships between Methodology and academia 

 secondments between Methodology and academia, and more joint PhD students 

 more strategic relationships between Methodology and leading NSIs 

 

QUESTION 4: What part can the GSS MAC play in implementing the recommendations? 

 

4. ONS methodology – horizon scanning 

The transformation of methodology in ONS following the Garrett review requires a step change than a 

gradual improvement process. This implies that the methodology function in ONS had been 

underperforming significantly for some time. To avoid this cycle repeating – a gradual deterioration of 

performance, followed by a review requiring a step change improvement – we need to rethink our 

current approach to continuous improvement.  

 

However, continuous improvement will take a lower priority during transformation – so we need to be 

ready with a good approach when time is available to redesign. 

 

QUESTION 5: What approaches to continuous methodological improvement should ONS consider? 

 

4. References 

 

Bean Review (2016), “Independent Review of UK Economic Statistics”, Professor Sir Charles Bean. 
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4.3 Anticipating Brexit effects in time series analysis 

Tariq Aziz
1
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1
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Executive summary 

 

The outcome of the European Union referendum and the eventual exiting of the United Kingdom from 

the EU could have a widespread impact on economic time series produced by ONS. 

Outliers, level shifts and ramps at the end of a time series can be difficult to identify and correctly 

categorise. Failing to account for them correctly can lead to revisions to seasonally adjusted series 

and forecasts when they are eventually included. It is important to minimise the impact of revisions, 

especially when ONS statistics are being used to assess the impact of Brexit. 

Section 2.8 of the ESS guidelines on seasonal adjustment recommends that “outliers are modelled at 

the end of a time series based on statistical criteria and economic information, especially in times of 

strong economic changes”.  

This paper will present an empirical study of options for modelling shocks at the end of time series 

with the aim of minimising revisions to forecasts and seasonally adjusted series. 

 

Key words 

Time series, seasonal adjustment, forecasting, outliers 

 

Aim of paper 

The aim of this paper is to identify and assess generic methods for minimising the impact of shocks at 

the end of a time series on seasonal adjustment and forecasts. The paper outlines six options and 

presents results of an empirical analysis of these options on ONS economic time series around the 

2008 recession. The paper is very much a work in progress and asks the MAC for comment on the 

suitability of the outlined methods and recommendations for alternative approaches.  

 

Main issues for discussion 

 

Question 1: What do you think of the approaches considered? 

Question 2: If a generic intervention is to be used, at what point should we start and should we stop 

using it? 
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Question 3: What alternative approaches could be used? 

Question 4: Should automatic outlier detection be used for future values or should no automatic 

interventions be made? 

Question 5: What further analysis would help inform which intervention to use? 
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Anticipating Brexit effects in time series analysis 

 

1. Introduction 

 

ONS seasonally adjust and forecast tens of thousands of time series on a monthly or quarterly basis. 

The ONS time series analysis branch runs a programme of annual seasonal adjustment reviews 

where seasonal adjustment parameters are reviewed and changed if necessary. It is typically at this 

annual review where outliers and level shifts are identified and adjusted for to improve the seasonal 

adjustment.  

 

Forecasts do not have a regular programme of reviews and are mainly run using automatic model 

selection. These are typically reviewed if the production area raises concerns over the values that are 

produced. 

 

When known changes occur they can be incorporated in the seasonal adjustment and forecasts; for 

example a reclassification of a company from the private to public sector resulting in a level shift in 

public sector employment happening at a known point in time. This can be included immediately as a 

level shift. As future time points arrive the estimate of the level shift will be revised, but including it 

initially will cause fewer revisions to the seasonally adjusted series than not adjusting for it then 

including it a year later. 

 

Unknown shocks are more difficult to account for. An unknown level shift requires data after the shift 

before it can be distinguished from an outlier. A change in seasonal pattern requires several years of 

data to become available before it can be detected. When the decision is made to finally include these 

effects in models, this can result in revisions. 

 

The effect of Brexit on ONS time series is unknown in terms of timing, type of effect and magnitude 

and may be very different for different datasets. During the 2008 recession some time series exhibited 

a level shift, while others had a ramp effect, or changes in the seasonal pattern, and many time series 

had no evidence of a systematic effect. This paper presents an empirical analysis of methods which 

could be applied automatically to minimise the impact of shocks at the end of a time series. Generic 

methods are explored that could be applied automatically to a large number of series as part of a 

production process. For high profile series that are directly seasonally adjusted interventions can be 

made through expert judgement. The methods are assessed on their revisions to seasonally adjusted 

data and one step ahead forecast errors. 
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2. Time series methods and software at ONS 

 

2.1 Seasonal adjustment 

 

Time series are seasonally adjusted using X-13ARIMA-SEATS. The software combines prior 

adjustments, or cleaning, and forecasting, through use of a regARIMA model, then seasonal 

adjustment using the X-11 method, an iterative algorithm based on moving averages. 

 

The regARIMA model is used to remove calendar effects such as trading day effects and Easter 

effects from time series. These are permanently removed from the time series during seasonal 

adjustment. The model also removes outliers and level shifts from the time series prior to seasonal 

adjustment so they do not affect the estimation of the seasonal component. Unlike calendar effects, 

these effects are then put back into the seasonally adjusted time series. 

 

Outliers and level shifts in the regARIMA model can be pre-specified or automatically detected. The 

automatic outlier detection method works as follows. Each time point is taken in turn and an additive 

outlier or level shift is added and its significance level recorded. The most significant effect across all 

time points is then added to the model. This process is repeated until there are no more significant 

effects. Backwards deletion is then carried out to remove any previously included effects which are no 

longer significant. For more information see (Findley, Monsell, Bell, Otto, & Chen, 1998) and (United 

States Census Bureau, 2016). 

 

The regARIMA model is also used to extend the series to reduce the need for asymmetric moving 

averages in the X-11 algorithm at the start and end of the time series. The seasonal component of a 

time series is estimated from the prior adjusted and extended time series through an iterative 

application of moving averages known as the X-11 algorithm. This assumes that a series is composed 

of a trend-cycle, seasonal and irregular component. As new observations become available there are 

revisions to all of these components. Typically, the larger revisions are attributed to the trend and 

irregular components in part due to additional outlier detection in the algorithm for robust estimation of 

the seasonal component. 

 

The X-11 algorithm includes its own outlier detection at a number of stages when calculating the 

seasonal component. This works by identifying extreme values in the irregular component and 

replacing or bringing them closer to the expected mean value (0 for an additive decomposition, 1 for a 

multiplicative). The original series is then adjusted and used as the input to the next iteration.  

 

Extreme values in the irregular component are identified using a centred five year standard deviation 

of the irregular values, modified for initially identified extreme values. Two limits are set, by default 1.5 

and 2.5. Absolute deviations of the irregular from its theoretical mean (0 or 1) that exceed 2.5 times 
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the standard deviation are replaced with the theoretical mean. Values between the two limits are 

replaced with a weighted average of the theoretical mean and the irregular value. The weights follow 

a linear relationship from 0 to 1 between the limits. Values below are not replaced. More information 

can be found under the details of the C17 and C20 tables in Ladiray and Quenneville (2012). 

 

The outlier detection in the X-11 algorithm means that seasonal adjustment is fairly robust to outliers. 

However there is no such treatment for level shifts, ramps or seasonal breaks. 

 

The majority of seasonally adjusted series will have the order of an ARIMA model, regressors for 

calendar and outlier effects and the order of moving averages used in the X-11 algorithm specified. 

The coefficients in the regARIMA model are re-estimated each time a new observation becomes 

available, and the filter used for the estimation of the seasonal component at the current end of the 

series will change as moving averages move from asymmetric towards symmetric. Changes to the 

specification of the regARIMA model or X-11 moving averages are generally only made during an 

annual review of the dataset. 

 

2.2 Forecasting 

 

Forecasting is used at ONS where timely data are not available. For example, in the preliminary 

estimate of quarterly GDP, time series are forecast where data are not yet available, to be replaced 

with source data when it becomes available for the subsequent estimates of GDP. To minimise 

revisions to GDP caused by replacing forecast data with real data, it is important to have a forecasting 

method with low forecasting errors. 

 

The main method used for forecasting in ONS is a regARIMA model run using X13-ARIMA-SEATS. 

The majority of series are forecast using automatic model and outlier identification described above, 

unless the series is seasonally adjusted in which case it will use the regARIMA model specified for 

that series. Automatic outlier detection only tests for an outlier at the end of a time series as this is 

indistinguishable from a level shift at the end of a time series. Similarly a level shift and outlier at the 

second time point cannot be distinguished and so only an outlier is tested. A level shift cannot be 

detected at the first time point. 

 

Ramps (a sequence of level shifts of the same magnitude) cannot be automatically detected; however 

successive level shifts could be detected to capture the effect. Seasonal breaks cannot be 

automatically detected. 

 

Note that the same series have been used for assessing the revisions of the seasonally adjusted 

estimates and the forecast errors and therefore have a fixed order ARIMA model rather than using the 

automatic ARIMA modelling capabilities of X-13ARIMA-SEATS. 
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3. Problems caused by shocks at the end of a series 

 

Automatic outlier detection cannot distinguish between an outlier or level shift at the last time point. 

For this reason it will only identify outliers at the last time point. For one-step ahead forecasts, 

misclassifying a level shift as an outlier means that the forecast will remain at the level of the time 

series prior to the level shift. This means that the one-step ahead forecast error will be similar in 

magnitude to that of the level shift. 

 

For seasonal adjustment, initially misclassifying a level shift or an outlier is not a problem, however if it 

continues to be misclassified as more data come in, when it is eventually changed to the correct effect 

this will result in revisions. Similarly, there will be revisions if an effect is not initially adjusted for, then 

included in later adjustments. 

 

Changes in the seasonal pattern of a time series, are not detected automatically, and usually require 

a minimum of three years of data after the break. Changes in the seasonal pattern can lead to large 

revisions and poor forecasts, and may also result in residual seasonality in the seasonally adjusted 

time series. 

 

4. Options for minimising the effect of shocks at end of time series 

 

Section 2.8 of the ESS guidelines on seasonal adjustment presents three approaches for the 

treatment of outliers at the end of the series and at the beginning of a major economic change. The 

guidelines recommend the three options with A preferred, B acceptable, and C not recommended: 

 

A. Outliers are modelled at the end of a time series based on statistical criteria and economic 

information; especially in times of strong economic changes.  

B. Using fully automatic outlier detection procedures.  

C. Never model outliers at the beginning/end of a series. 

 

The most favourable option would be to have evidence available to justify the inclusion of effects. 

Given that economic shocks are rarely anticipated this is unlikely. The options considered in this 

paper focus on treatments which can be applied until such a stage where effects can be correctly 

identified and classified. 

 

The options tested in this paper are as follows:   

 

1. Treat all future observations as outliers 
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2. Treat all future observations as level shifts 

3. Use automatic outlier and level shift detection for all future observations 

4. Shorten the trend filter in the X-11 algorithm 

5. Lengthen the trend filter in the X-11 algorithm 

6. No intervention 

 

These are now discussed in turn. 

 

1. Treat all future time points as additive outliers 

 

Starting when a change is expected to happen, all future time points are treated as outliers until 

sufficient time has passed so that any effects that did occur can be identified and correctly classified. 

This method of Kirchner and Mehrhoff (2012) was presented at a workshop on recent advances in 

seasonal adjustment applied retrospectively to Argentine currency and German building permits for 

residential construction time series.  

Advantages:  

 Any outliers that do occur will already have been accounted for.  

 Level shifts that do occur will be accounted for as level shift regressors can be constructed 

from linear combinations of outlier regressors. 

 

Disadvantages:  

 Seasonal pattern will be determined by an ARIMA model.  

 The last real data used in the forecasts will be at the end of 2007. Forecasts from that point 

will all be from the ARIMA model.  

 If level shifts are present then forecasts will remain at the level of the series prior to the level 

shift. 

 

2. Treat all future time points as level shifts 

 

Equivalent to treating all future time points as outliers for the purposes of seasonal adjustment. For 

forecasting there will be problems if the real effect is more appropriately modelled as an additive 

outlier as the level of the forecast at the time of the outlier will be shifted by the magnitude of the 

estimated outlier. 

 

3. Use automatic outlier and level shift detection for all future observations 

 

X13-ARIMA-SEATS has an option for running automatic outlier detection as part of the regARIMA 

model on a whole time series or on given spans. Each time point is taken in turn and an additive 

outlier or level shift is added and its significance level recorded. The most significant effect across all 

time points is then added to the model. This process is repeated until there are no more significant 
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effects. Backwards deletion is then carried out to remove any previously included effects which are no 

longer significant. 

 

For this option, the automatic outlier identification would be applied to a span starting when a change 

is expected to happen, ending with the last point of the time series. 

 

Advantages:  

 Only adjusting effects which are statistically significant so not losing as much information from 

the time series as treating all subsequent points as outliers.  

 

Disadvantages:  

 Cannot distinguish between outliers and level shifts at the end of a time series.  

 When more data are added, points can change from being treated to not being treated 

leading to revisions. 

 

4. Shorten the trend filter 

 

X-13ARIMA-SEATS uses an iterative approach based on moving averages to perform seasonal 

adjustment. Two filters are specified, the filter used to estimate the trend, and the filter used to 

estimate the seasonal factors. The length of these filters are fixed and assessed during seasonal 

adjustment reviews.  

 

This approach reduces the length of the Henderson trend moving average currently used by an order 

of 2. 

 

Advantages:  

 Shortening the trend filter would allow turning points to be reflected more quickly in the 

estimation of the trend. 

 

Disadvantages:  

 Trend will be more susceptible to outliers. 

 

5. Lengthen the trend filter 

 

Similar to shortening the trend. This approach increases the length of the Henderson trend moving 

average currently used by 2. 
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Advantages:  

 Lengthening the trend filter will produce a smoother trend in the presence of outliers. 

 

Disadvantages:  

 Level shifts will take longer to be reflected in the trend. 

 

6. No intervention 

 

In this scenario nothing is changed in the seasonal adjustment or forecasting.  

 

Advantages:  

 No unnecessary adjustments made if nothing happens. 

 

Disadvantages:  

 Revisions to seasonally adjusted series when effect is eventually included.  

 Completely missed accounting for the effect in one-step ahead forecasts. 

 

QUESTION 1: What do you think of the approaches considered? 

 

QUESTION 2: If a generic intervention is to be used, at what point should we start and should we 

stop using it? 

 

QUESTION 3: What alternative approaches could be used? 

 

5. Empirical study 

 

The six options were tested on real ONS time series and the effect on seasonal adjustment revisions 

and one-step ahead forecast errors was assessed. Series were analysed during the 2008 recession 

and assessed as if working in real time.  

 

936 monthly time series were selected from the Index of Production, Index of Services, and Trade in 

Goods. Series which had been classified as non-seasonal were removed from the analysis. 
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Time series were categorised according to regression effects included in the seasonal adjustment in 

2008. The following groupings were considered.  

 

Series containing: 

 additive outliers in 2008 

 level shifts in 2008 

 ramps starting in 2008 

 seasonal breaks (including trading day breaks) in 2008 

 none of the above in 2008 

 

Series were cleaned of all regression effects except the effect(s) of interest in 2008. Series could be 

included in more than one category, for example a series with an outlier and level shift in 2008. In this 

case when being considered for additive outliers, the level shift in 2008 was estimated and removed 

and when being considered for level shifts, the additive outlier in 2008 was estimated and removed. 

 

The prior adjusted series was then seasonally adjusted and forecast using the six options. The 

methods were applied on the span ending January 2008 (or Q1 2008), then successively to spans 

created by adding a month (or quarter) at a time for a period of two years.   

 

The methods were assessed on their forecast and seasonal adjustment revisions performance. 

 

5.1 Forecast performance 

 

Forecast performance was measured using one-step ahead forecast errors. If a series ends in 

January 2008 then the forecast for February 2008 based on this series is compared to the actual 

value for February 2008. This metric was used as most series are forecast one period ahead. 

 

The mean and median absolute percentage one-step ahead forecast errors are presented in table 1. 

These are expressed as the mean and median of the absolute one-step ahead forecast errors for all 

monthly forecasts from January 2008 to December 2009 and all series. Boxplots of the individual one-

step ahead forecast errors (not absolute) are presented in annex A. 

 

Intervention type 

Actual outlier 

Level shift 

(N=50) 

Additive 

outlier 

(N=28) 

Ramp  

(N = 18) 

Seasonal 

break  

(N =4) 

No effect 

(N=586) 
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All time points as 

additive outliers 

27.461 

(18.287) 

28.099 

(16.633) 

29.532 

(22.197 

6.446 

(5.091) 

21.723 

(12.426) 

All time points as 

level shifts 

9.501 

(5.511) 

22.238 

(9.892) 

5.137 

(3.098) 

6.671 

(5.205) 

14.334 

(6.489) 

Automatic outlier 

detection 

10.043 

(5.722) 

15.991 

(8.756) 

7.367 

(3.438) 

6.112 

(4.529) 

11.434 

(5.872) 

No intervention* 

9.464 

(5.555) 

18.557 

(9.686) 

5.691 

(3.322) 

3.913 

(1.816) 

11.189 

(5.790) 

Table 1: Mean and median (in brackets) absolute percentage one-step ahead forecast errors. 

 

*Using no intervention and lengthening or shortening the filters provide the same results as the filters 

have no impact on forecasts, therefore only the results for applying no intervention are presented. 

 

When level shifts, seasonal breaks are present, or no effects are present, making no intervention 

results in the lowest forecast errors. In these cases, automatic outlier detection results in the second 

lowest revisions. The performance of automatic outlier detection and no interventions are close when 

level shifts and no effects are present. When additive outliers are present, using automatic outlier 

detection results in the lowest forecast errors. The next lowest errors are from no intervention. For 

series with ramp effects, the method that results in the lowest forecast error is the application of levels 

shifts to all time points, although making no intervention is similarly low. 

 

The boxplots in annex A show that for most intervention methods given the actual type of outlier no 

bias is evident in the forecast errors on average. The only exceptions to this are when all time points 

since 2008 are included as additive outliers when the actual outlier was either a level shift of ramp. In 

these two instances there was a strong positive bias. This is to be expected given that the level shifts 

and ramps during the recession are likely to be addressing an immediate or quicker than usual drop in 

the level of the series.  

 

5.2 Seasonal adjustment 

 

Seasonal adjustment revisions are presented as first to final revisions. These compare the very first 

seasonally adjusted estimate of a time point with the final estimate when a longer span of data is 

available and the effect of interest in 2008 has been properly accounted for. For example the 

seasonally adjusted value for January 2008 for the time series up to and including January 2008, 

using the particular option, was compared to the seasonally adjusted value for January 2008 when a 

longer span of data was adjusted (i.e. the latest available 2016 data) including the correct regression 

effect. 
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The first to final absolute percentage revisions averaged across January 2008 to December 2009 and 

all time series analysed are presented in table 2. Also presented are standard deviations. The mean 

values for the no effect category have been trimmed to remove extreme revisions caused by series 

with seasonally adjusted values close to zero (51 out of 586 series were removed). 

 

Boxplots of the revisions are presented in annex B. 

 

Intervention type 

Actual outlier 

Level shift 

(N=50) 

Additive 

outlier 

(N=28) 

Ramp 

(N=18) 

Seasonal 

break (N=4) 

No effect 

(N=535) 

All time points as 

additive outliers 

2.247 

(SD = 2.53) 
4.591 

(SD =5.677) 

1.297 

(SD=1.170) 

4.982 

(SD = 3.447) 

3.360 

(SD=3.749) 

All time points as 

level shifts 

2.247 

(SD = 2.530)  

4.591 

(SD = 5.677) 

1.297 

(SD=1.170) 

4.982 

(SD = 3.45) 

3.360 

(SD=3.749) 

Automatic outlier 

detection 

2.169 

(SD = 2.322)  

3.770 

(SD = 4.981) 

1.232 

(SD=1.197) 

4.974 

(SD = 3.456) 

2.681 

(SD=3.048) 

Shorten trend filter 

2.384 

(SD = 2.560)  

4.291 

(SD = 5.241) 

1.759 

(SD=2.097) 

3.377 

(SD = 3.087) 

2.643 

(SD=3.013) 

Lengthen trend filter 

2.399 

(SD = 2.576) 

4.314 

(SD = 5.276) 

1.711 

(SD=2.023) 

3.205 

(SD = 3.007) 

2.653 

(SD=3.028) 

No intervention 

2.384 

(SD =2.568)  

4.292 

(SD = 5.224) 

1.733 

(SD=2.033) 

3.248 

(SD = 3.032) 

2.643 

(SD=3.015) 

Table 2: Mean first to final absolute percentage revisions and associated standard deviations. 

  

For seasonal adjustment, when level shifts, additive outliers, or ramps are present, using the 

automatic outlier identification leads to the lowest revisions. When there are no effects, making no 

interventions results in the lowest revisions. When seasonal breaks are present lengthening the trend 

filter results in the lowest revisions, although no intervention produces similar results (3.205% 

compared to 3.248%). 

 

As well as absolute revisions, actual percentage revisions have been produced to assess whether 

any of these methods introduce bias into the revisions. The first to final percentage revisions 

averaged across January 2008 to December 2009 and all time series analysed are presented in table 

3. Also presented are standard deviations. 
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Intervention type 

Actual outlier (monthly) 

Level shift 

(N=50) 

Additive 

outlier 

(N=28) 

Ramp 

(N=18) 

Seasonal 

break (N=4) 

No effect 

(N=535) 

All time points as 

additive outliers 

0.168 

(SD = 3.380) 
0.452 

(SD = 7.289) 

0.041 

(SD = 1.748) 

0.389 

(SD = 6.068) 

0.031 

(SD = 5.034) 

All time points as 

level shifts 

0.168 

(SD = 3.380) 

0.452 

(SD = 7.289) 

0.041 

(SD = 1.748) 

0.389 

(SD = 6.068) 

0.031 

(SD = 5.034) 

Automatic outlier 

detection 

0.193 

(SD = 3.173) 

0.174 

(SD = 6.247) 

0.030 

(SD = 1.719) 

0.432 

(SD = 6.062) 

-0.079 

(SD = 4.059) 

Shorten trend filter 

0.084 

(SD = 3.498) 

0.018 

(SD = 6.776) 

-0.070 

(SD = 2.737) 

0.483 

(SD = 4.562) 

-0.081 

(SD = 4.008) 

Lengthen trend 

filter 

0.142 

(SD = 3.518) 

-0.052 

(SD =6.818) 

-0.069 

(SD = 2.651) 

0.538 

(SD = 4.373) 

-0.075 

(SD = 4.025) 

No intervention 

0.109 

(SD =3.503) 

-0.014 

(SD = 6.763) 

-0.075 

(SD = 2.672) 

0.521 

(SD = 4.425) 

-0.088 

(SD=4.008) 

Table 3: Mean first to final percentage revisions and associated standard deviations. 

 

Table 3 shows that the revisions are close to 0 and all within one standard deviation. Over all series, 

there is no evidence to suggest that the revisions caused by any of these methods are biased in one 

direction. 

 

6. Discussion 

 

The paper has presented an empirical analysis of six options aimed at minimising forecast errors and 

seasonal adjustment revisions in the presence of shocks. For both forecasting and seasonal 

adjustment, making no intervention, or using automatic outlier detection were the best performing 

methods.  

 

When there were seasonal breaks or no effects, no interventions resulted in the lowest forecast errors 

and seasonal adjustment revisions. No intervention also produced the lowest forecast errors for series 

with level shifts. 
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Automatic outlier identification resulted in the lowest forecast errors for series with additive outliers 

and seasonal adjustment revisions when level shifts, additive outliers and ramps were present. 

 

From this analysis the recommendation would be to either do nothing unless there is a known effect, 

or use automatic outlier identification. The use of automatic outlier identification would be the second 

recommended option in the ESS guidelines on seasonal adjustment. 

 

QUESTION 4: Should automatic outlier detection be used for future values or should no automatic 

interventions be made?  

 

QUESTION 5: What further analysis would help inform which intervention to use?  
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Annex A 

 

This annex provides boxplots of one-step ahead forecast errors from January 2008 to December 

2009. 

 

Separate figures are provided for series with different effects present. Within figures, separate 

boxplots are provided for the different intervention options. Note that we do not show interventions for 

lengthening or shortening the trend filter as this has no impact on the forecast and hence is exactly 

the same a no intervention. Note also that the y-axis in these plots has been limited so that extreme 

values are not shown (the range of the y-axis limits are given by the 5
th
 and 95

th
 quantiles). Points on 

the plots are considered extreme based on whiskers placed at 1.5 times the length of the box. 

 

The interventions are labelled as follows: 

AO - Treat all future observations as outliers 

LS - Treat all future observations as level shifts 

Auto Outlier - Use automatic outlier and level shift detection for all future observations 

None - No intervention 
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Figure 1: One-step ahead forecast errors for series with additive outliers. 
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Figure 2: One-step ahead forecast errors for series with level shifts. 
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Figure 3: One-step ahead forecast errors for series with ramps. 
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Figure 4: One-step ahead forecast errors for series with seasonal breaks. 
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Figure 5: One-step ahead forecast errors for series with no effects. 
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Annex B 

 

This annex provides boxplots of the first to final absolute percentage seasonal adjustment revisions 

from January 2008 to December 2009. 

 

Separate figures are provided for series with different effects present. Within figures, separate 

boxplots are provided for the different intervention options. 

 

The interventions are labelled as follows: 

ao - Treat all future observations as outliers 

ls - Treat all future observations as level shifts 

outlier - Use automatic outlier and level shift detection for all future observations 

none_s - Shorten the trend filter 

none_l - Lengthen the trend filter 

none - No intervention 

 

First to final absolute percentage seasonal adjustment revisions for series with no effects have not 

been included as a trimmed version was not available to the time of writing. 
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Figure 6: First to final absolute percentage seasonal adjustment revisions for series with additive 

outliers. 
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Figure 7: First to final absolute percentage seasonal adjustment revisions for series with level shifts. 
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Figure 8: First to final absolute percentage seasonal adjustment revisions for series with ramps. 
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Figure 9: First to final absolute percentage seasonal adjustment revisions for series with seasonal 

breaks. 
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Figure 10: First to final absolute percentage seasonal adjustment revisions for series with no effects. 
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Executive summary 

There is a shift in government away from probability sampling to non-probability sampling, driven by 

costs and falling response rates in traditional surveys. The new paradigm is to run quota sampling, 

but there is a worrying lack of understanding about what analyses quota samples will support. This 

prompted a cross-government group to work together to develop guidance to ensure analysts are not 

misleading policy-makers. Although the group was self-selecting, and not a probability sample, we 

have achieved quite good coverage across government specialisms. Gary Brown from ONS will 

present the guidance from a methodological perspective, and Emma Drever from the Department for 

Transport will give the analysts view. 

 

Key words 

Sampling, probability, non-probability, unrepresentative, bias, sampling error, confidence interval 

 

Aim of paper 

Our cross-departmental working group is developing guidance for analysts which will have a direct 

impact on the quality of government statistics, their interpretation, and hence efficacy of policy. We 

want the GSSMAC view on whether our guidance will lead to “Better Statistics, Better Decisions”.  

 

Main issues for discussion 

 

Question 1: Are the pros and cons of probability and non-probability sampling useful? 

Question 2: Are we asking the right ‘golden’ questions to self-assess which method to use? 

Question 3: Are there any other best practice techniques for quota sampling? 

Question 4: What guidance should be given regards the post-stratification issue? 

Question 5: What are the pros and cons of launching the guidance as an online collaboration tool? 
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Quota Sampling Guidance for Government Analysts 

 

1. Introduction 

The quota sampling working group was initiated by a group of social researchers in the Department 

for Transport, who observed that quota sampling was being used increasingly for policy-related 

research, particularly for measuring change over time, where random probability sampling had been 

used previously. The group felt this was a response to continuing pressures on research programme 

budgets, and rising costs in relation to some surveys used in the past (for example, the ONS Omnibus 

survey). Therefore, the group felt it timely to consider circumstances when using quota sampling 

methods might be appropriate. As no government guidance exists on quota sampling, a small working 

group of Government Social Researchers and Statisticians was set up to fill the gap. Their aim was to 

ensure that quota sampling is used in a consistent way across government, and that those involved in 

commissioning and conducting research fully appreciate both its value and its shortcomings. 

 

The working group identified 2 distinct audiences needing guidance:  

 users – “what if” key messages/recommendations to set policy/commission further research   

 analysts – “how to” information on survey techniques, with links to detailed technical sources  

 

After identifying the issues to be addressed, agreeing responses to each issue, and discussing 

options for formatting, the group decided the guidance should provide informed self-assessment.  

 

2. Definition of probability/non-probability sampling 

The guidance starts off by defining probability and non-probability sampling methods (quota sampling 

specifically), and listing their pros and cons – see Table 1. 

 

Table 1: Pros and cons of probability and non-probability sampling 

 Probability Non-probability 

 

Pros 

 

 

60%  
of women own a 

car 

 

 

1. Allows us to generalise to/make 

assertions about the whole of the 

population of interest - e.g. women, or 

drivers, or people living in London 

 

1. Can pick people who are easy to 

interview rather than having to try to 

interview a set of randomly selected 

individuals from a list 

2. Therefore, cheaper and easier 
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2. Can use statistical tests to test for 

accuracy of these generalisations  

3. Suitable for measuring differences 

between sub-groups OR changes over 

time 

 

Cons  

1. It can be expensive and time-consuming 

2. Challenges around finding population 

lists 

3. Impossible to achieve 100% response 

 

 

60%  
of women 

surveyed own a 
car 

 

1. Potentially unrepresentative 

2. Can only generalise to the sample of 

people surveyed, not the population as a 

whole 

3. Not able to test for accuracy or 

significance 

4. Not suitable for measuring differences 

between sub-groups OR changes over 

time 

 

 

 

QUESTION 1: Are the pros and cons of probability and non-probability sampling useful? 

 

3. Golden questions 

Second, the reader is asked 5 key ‘golden’ questions to help them make an informed decision 

between probability (P) and non-probability (NP) sampling. 

1. Why am I doing the research? 

 requirement for precise estimates (P) or broad brush picture (NP)?  

 interest in the population (P) or sample (NP)? 

 to compare results between sub-groups? Yes (P), No (NP) 

 to assess change over time? Yes (P), No (NP) 

2. Is it important that my results are representative of my population of interest, and that I can 

quantify how accurate my results are? 

 Yes (P), No (NP) 

3. How much time and money do I have? 
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 large amounts (P), small amounts (NP) 

4. Are there technical reasons why I cannot do a good quality random probability sample? 

 is there a good quality sampling frame? Yes (P), No (NP) 

 are good response rates realistically achievable? Yes (P), No (NP) 

5. How much scope do I have for conducting a good quality quota sample? 

 do I have a good knowledge of the population and research topic? Yes (NP), No (P) 

 am I asking a narrow range of questions? Yes (NP), No (P) 

 

QUESTION 2: Are we asking the right ‘golden’ questions to self-assess which method to use? 

 

4. Quota sampling best practice 

Third, if, after answering the questions above, the decision is to use a quota sample, the guidance 

explains what methods to use to achieve as good a quality outcome as possible. 

 

1. Setting appropriate quotas 

 Think carefully about the characteristics you select to set your quotas 

 No ideal number of quotas – quality is more important than quantity  

 Consider using ‘interrelated’ rather than independent quotas - these are set for 
combinations of characteristics (e.g. age and education level) 

 A good quality quota sample requires a good prior knowledge of the 
characteristics/population you are researching 

2. Improving survey procedures 

 Quota sampling biased towards people who are willing, accessible and interested 

 Interviewers can reduce bias if able to persuade refusers to participate, rather than 
replacing them immediately with other participants 

 3 steps for improving quota sample surveys: 
o ensure interviewer recruitment and training procedures are rigorous 
o monitor interviewers closely to check that they are using refusal conversion 

techniques 
o gather information on refusals, to assess representativeness of the sample  

3. Making quota sampling transparent 

 What do we know about people’s willingness to take part in the survey? 

 Is there is any reason to think that the survey participants are different from non-
participants with respect to the research topic? 

 Does the sample profile match that of the population? 
4. Using appropriate language to report results 

 Don’t make generalisations to the population as a whole 

 Don’t quote statistically significant differences 

 Don’t use confidence intervals 

 

QUESTION 3: Are there any other best practice techniques for quota sampling? 
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5. Remaining issue – post-stratification 

Simple post-stratification is commonly used to adjust the results of quota sample surveys: 

 involves applying weights to bring the sample into line with population figures 

 population totals tend to be robust – based on large, representative probability surveys 

 

This post-stratification is not to adjust for unrepresentative random samples, viz ratio estimation 

(calibration weighting) for probability sampling, it is when a disproportionate quota sample is selected 

of a sub-population of particular interest and results are also required for the whole population.   

 

A simple example is a quota of 100 (from 1,000) of sub-population A and 100 (from 10,000) of sub-

population B. If these two samples were combined without weighting, statements such as “X% of the 

population sampled said Y” would be materially misleading if the likelihood of “saying Y” differed by 

sub-population – as the sample sizes could be designed to give any desired result. Hence, the current 

adjustment approach is to use simple post-stratification – weight results from A by 1 and from B by 10.   

 

The issue with simple post-stratification is fundamentally the same issue as with quota sampling: the 

achieved sample will be not be representative of the target population. If we consider response 

probabilities:  

 a quota sample will, without loss of generality, consist of the target population members 

most likely to respond 

 each addition to the quota sample will, without loss of generality, be less likely to respond 

 if likelihood to respond is correlated with the study variable, pos-stratification will lead to 

biased results for the reported sample 

 

Re-using the simple example above, if the likelihood of “saying Y” was correlated with the likelihood of 

responding, then the 10% of population A sampled would not be comparable to the 1% of population 

B – only the first 1% (i.e. 10) of population A sampled would have the same characteristics. So, 

although results from the 10% of population A should be used to calculate “XA% of population A said 

Y”, to calculate the percentage of total population sampled who “said y” the results from only the first 

10 sampled from A should be combined with the results from the 100 sampled from B.   

 

QUESTION 4: What guidance should be given regards the post-stratification issue? 

 

6. Future plans  

The working group is quality assuring the draft guidance with the GSR and GSS communities. As well 

as this presentation to the GSS Methodology Advisory Committee, at the Annual Government 

Economic and Social Research Conference (16 September 2016) we ran an interactive workshop on 

the guidance, and the guidance is will be presented at a dedicated Social Research Association 

seminar in the near future. There are also plans to share the draft with colleagues working in private 
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social research agencies to obtain an external perspective on the guidance. We expect dissemination 

activities will be ongoing throughout 2017.  

 

Once the content of the guidance is finalised, we will publish it as an online tool which will be easier to 

use and more accessible that the current Word document. Keeping the tool updated presents obvious 

resource problems, so an option is to make this an online collaboration tool - a wiki – so that the 

community using the guidance can keep it updated. This has smaller resource implications – deciding 

access levels (restricted/full) and keeping these updated – and could be easily maintained by wiki-

gardening super-users. 

 

QUESTION 5: What are the pros and cons of launching the guidance as an online collaboration tool? 
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