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Foreword 

The Department for Transport's Road Traffic Statistics Team have conducted a review 
of the traffic estimates for Great Britain. The aim of the review was to seek 
opportunities for innovation and efficiencies in the production of traffic statistics, 
without degrading their quality in terms of accuracy and reliability, timeliness and 
meeting user needs.  
This document gives a detailed overview of one part of the review - investigating the 
methodology used to produce quarterly traffic estimates - and sets out the 
improvements identified. For a short summary of this project, its conclusions and all of 
the other projects within the review please refer to the Overview document1. 

User Feedback 

We are keen to receive user feedback on the issues covered in this document. This 
can be given via the Road Traffic Statistics Team inbox: roadtraff.stats@dft.gov.uk.  

Acknowledgments 

DfT is grateful to Jim O’Donoghue from the Office for National Statistics (ONS) 
Methodology Advisory Service (MAS) for his input and helpful advice, and to the UK 
Statistics Authority for providing this support for the project via the Quality 
Improvement Fund. 

                                            
1 Available at www.gov.uk/government/statistics/road-traffic-statistics-methodology-review 

mailto:roadtraff.stats@dft.gov.uk
http://www.gov.uk/government/statistics/road-traffic-statistics-methodology-review
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Executive summary 

The Department for Transport (DfT) publishes estimates of traffic on Great Britain's 
roads2. Provisional estimates of road traffic in Great Britain are published quarterly. 
The Road Traffic Statistics Team have been investigating improvements to the 
methodology used to produce these estimates as part of a wider review of road traffic 
statistics. 

This report presents the results of the Quarterly Methods project, which reviewed the 
methodology applied to produce the estimates. All aspects of this calculation process 
were reviewed by DfT Statisticians and an external statistical expert. Whilst the overall 
methodological approach was deemed suitable, potential improvements were 
identified for certain stages of the calculation process.   
The improvements recommended can be summarised as: 

 To apply an annually rebased methodology to the calculation of the preliminary 
traffic estimates. 

 To simplify the method of constraining the preliminary figures to the final annual 
traffic estimates. 

In testing, the impact of applying these improvements to the quarterly traffic estimates 
was relatively small, however, these recommendations result in significant 
improvements in the efficiency, flexibility, and transparency of their production. 
The traffic statistics team are implementing the above methodological improvements 
into their processes. The results of this work are expected to be presented as part of 
the publication of Provisional road traffic estimates for the year to end March 2018, 
which is due to be released in July 2018. 

                                            
2 Available at: www.gov.uk/government/collections/road-traffic-statistics 

https://www.gov.uk/government/collections/road-traffic-statistics
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1. Current Methodology 

1.1 Provisional traffic estimates are published every quarter for the 12-month period up to 
the end of the quarter. These estimates are currently derived by using a network of 
around 200 automatic traffic counters to measure changes in traffic by vehicle type 
and road type.   

1.2 The sample of automatic traffic counters is stratified by area, road type, and traffic flow 
levels. This stratification of the sample (called ‘EFCat’) was reviewed in a separate 
project, and a report on the results has been published3.  The validation and 
imputation methods have also been reviewed separately, with the results included in 
the Overview Report for the Methodology Review3. 

1.3 Once data has been cleaned and validated, the calculation process begins. It is the 
review of the calculation process that is the subject of this report. 

Current quarterly calculation process 
1.4 The current calculation process has seven stages, and is set out in detail in Figure A. 

The stages of the process are: 

 Stages 1-2: aggregate each quarter’s sample of traffic data up to the 
stratification level 

 Stage 3: calculate the change in traffic levels since the reference year (the 
reference year is currently static and set as 1999)  

 Stage 4: aggregate the change in traffic levels up to ‘road type’ level 

 Stage 5: apply weights (currently based on the annual traffic levels in the 
reference year) to produce a ‘preliminary traffic estimate’ for the quarter 

 Step 6: constrain the preliminary traffic estimates, so that the quarterly traffic 
estimates now sum to the final annual figures4. In the current methodology, this 
calculation is performed in the software ‘Inter’. 

1.5 An additional stage is applied at the end of this process to seasonally adjust the 
quarterly estimates, to facilitate the comparison across different quarters. The 
seasonal adjustment software ‘x13 ARIMA SEATS’ is used for this. This element of the 
process was reviewed previously to meet ONS good practice. Therefore, it is not 
included in this report.  

 
  

                                            
3 Overview Report and Stratification Report are available at www.gov.uk/government/statistics/road-traffic-statistics-methodology-review 
4 Annual traffic estimates are produced using a different process, using a large sample of roadside manual counts as a data source. 
Annual traffic estimates are regarded as more robust than the quarterly estimates. Therefore, when final annual traffic estimates are 
available for a calendar year (usually in May of the following year), the provisional quarterly figures for that year are revised 
(“benchmarked”) so that they sum to the annual total. These revised figures are the final unadjusted quarterly estimates. 

http://www.gov.uk/government/statistics/road-traffic-statistics-methodology-review
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2. Office for National Statistics review 

2.1 The Methodology Advisory Service at the Office for National Statistics (ONS), 
reviewed the current quarterly calculation methods and investigated alternative 
approaches for deriving the provisional quarterly traffic estimates. The findings from 
this review are set out in this section.  

 
Stages 1 to 2 – Calculating stratification-level average daily flows 

2.2 The first steps of the calculation process derive the average 24-hour traffic count for a 
given automatic traffic counter (ATC). These are derived for each of the three-month 
periods, and for each vehicle type. These average 24-hour traffic counts are then 
added together for all ATCs within each stratum.  

2.3 Review Finding: No improvements were identified to these current steps for 
aggregating the sample of traffic data up to the stratification levels. 

 
Stage 3 – Calculating stratification-level weighted ratios 

2.4 The next step is to calculate the change in stratification-level flows. This ratio is 
calculated by dividing the current quarter’s flow with the equivalent figures for the 
reference year. In the current methodology the reference year is static, set as 1999. 
This calculation is carried out for each stratum and each vehicle type. The resulting 
ratios are then multiplied by 400 to scale up the quarter to represent a full year. 

2.5 The use of a static reference year (1999) in the ratio calculations was highlighted early 
on in the investigation as an area for potential improvement. The use of a static 
reference year introduces inflexibility to the sample of ATCs, as it has historically 
required the same sample of sites to have data for the current quarter in question, and 
in 1999.  

2.6 The Department’s sample of ATCs can change over time, for example, due to road 
layout and road classification changes, or because of equipment fault and/or 
‘downtime’. In addition, using a static reference year may also become more of an 
issue the further the series moves away from it, in terms of the level of adjustment 
required to ensure the accuracy of estimates.  

2.7 Review Finding: The ONS review recommended an alternative ratio calculation: 
updating the reference year used every year. For example, instead of using data from 
1999 to create the index in ratio calculation, it is possible to use data from the previous 
year (Yr – 1).  

2.8 This would change the calculation equation 

From:  𝑟𝑒𝑞
𝑦,99

= 4 × 𝑥𝑒𝑞/∑ 𝑥𝑒𝜑𝜑∈1999   to: 𝑟𝑒𝑞
𝑦,𝑦−1

= 4 × 𝑥𝑒𝑞/∑ 𝑥𝑒𝜑𝜑∈𝑦−1  
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2.13 Review Finding: Recommendations for improvements to both stage 4 and stage 5 
were also highlighted in the ONS initial report. The two recommendations were: 

 To replace steps 4 and 5 with a single step. This single step would use a simpler 
formula to produce preliminary estimates of traffic on all roads in Great Britain at 
the stratification-level directly. 

 To weight the stratification ratios using the finalised annual traffic figures from the 
most recent year available only (i.e. the previous calendar year).  

2.14 The resultant effect would place greater emphasis on more recent traffic estimates. 
This would help ensure that the sample size and representativeness of ATC sites is 
maintained (as the closer these are to each other in time, the smaller the impact in 
ATC turnover). 

 
Stage 6 – Constraining quarterly traffic estimates to sum to final annual traffic 
estimates (“Benchmarking”) 

2.15 The annual traffic estimates produced by the Department are more robust than the 
provisional quarterly estimates. However, the sum of the four provisional quarterly 
traffic estimates for any given vehicle and road type will be slightly different to the 
annual figure. In order to maintain consistency between published quarterly and 
annual statistics, the quarterly figures in a given calendar year are adjusted up or 
down to sum to the final annual total. This adjustment is called “benchmarking”. 

2.16 The provisional quarterly estimates in a calendar year are benchmarked as soon as 
the annual traffic estimates are produced for that year, usually in May of the following 
year. At that point all four quarters go from being provisional estimates to final 
estimates. 

2.17 The main focus of the review of the benchmarking process in the initial investigations 
by ONS, was the method and software used to implement it. The current 
benchmarking method uses a bespoke piece of software called INTER. This software 
was produced by ONS, and uses a regression model to apply quarterly adjustments 
which vary smoothly over time – i.e. it incorporates a degree of temporal 
autocorrelation into the adjustments applied.   

2.18 There are several issues with the current use of INTER for benchmarking: 

 The software is a black box. The team were not able to discover any 
documentation explaining exactly how it works. This introduces opacity to the 
methodology. 

 It doesn’t fit easily into the rest of the quarterly estimation process. For instance, 
files must be passed between programs. 

 The outputs from INTER have 2 decimal places, so require a further adjustment to 
exactly match annual figures. 

 The software is no longer supported. It cannot be maintained or repaired in-house 
or by the original developers. 

2.19 The desirable features of a benchmarking method in traffic statistics are that it is: 

 Understandable 

 Well documented and “future proof” 

 In keeping with GSS good practice 



 

11 

 Integrated into the rest of the process 

 An appropriate method to give good results with traffic data 

 A method using proportional adjustments, as it is more likely that traffic will be 
under- or over-estimated in quarterly figures by a certain percentage, rather than 
an absolute value 

2.20 Two potential alternatives to the current method were tested in the initial investigations 
by ONS: an ad-hoc proportional adjustment, and a method of proportional adjustment 
developed by Cholette and Dagum using a regression model.  

2.21 A comparison of the methods, advantages and disadvantages of the two alternatives 
are discussed below: 

 Ad-hoc proportional adjustment Cholette-Dagum method 

M
et

ho
d 

Finds the ratio of the final annual estimates and 
the sum of the four quarterly estimates – i.e. 
Annual total divided by the sum of the quarters. 
Each quarter is then multiplied by this ratio, 
producing quarterly estimates which sum to the 
annual total.  
As each quarter within a calendar year is adjusted 
by the same multiplication factor, there may be a 
large difference between the adjustment applied to 
the fourth quarter of one year and the first quarter 
of the next, producing step-like patterns of 
adjustments (see Figure C) 

Fits a regression model through a time-series of 
the required total annual adjustments in 
percentage terms, ensuring that the fitted 
quarterly adjustments within a calendar year 
sum to the required annual adjustment in that 
year.  
The model is fitted assuming a correlation 
between one quarterly adjustment and the 
subsequent one – even when going from one 
year to the next – resulting in a smoothly 
varying adjustment over time (see Figure C) 

A
dv

an
ta

ge
s i. Can be implemented very easily and quickly in 

the same software as the rest of the process 
ii. Simple to explain and understand for traffic 

statistics users 
iii. Already in use elsewhere in DfT 

i. Used by ONS for some time-series 
ii. Available as source code implemented in “R”, 

so replicable and future proof 
iii.Takes into account autocorrelation between 

neighbouring quarterly deviations 

D
is

ad
va

nt
ag

es
 

i. Less sophisticated than the C-D method. 
ii. Can produce unrealistic steps in the adjustment 

to be applied (see figure C) 
 

i. Not easily explained, and not easily 
understood by most users of traffic statistics 

ii. Requires export and import of files between R 
and other programs 

 

 
2.22 The two methods were tested by applying them to the preliminary traffic estimates for 

cars on motorways. Figure C illustrates the step-like pattern of adjustments that were 
applied over the time series with the ad-hoc proportional method, compared to the 
smoothly varying adjustments applied with the Cholette-Dagum method. 
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3. Testing methodology improvements 

3.1 The review findings set out in the previous chapter were based on an analysis of car 
traffic on motorways. In order to determine the final recommendation(s) to improve the 
quarterly calculation methods, further testing was required for all other vehicle types 
and road types.   

3.2 These tests sought answers to two key questions:  

 How ‘close’ are the ‘new’ preliminary traffic estimates based on the recommended 
annually rebased method to the final annual estimates?  

 How do the ‘new’ preliminary estimates produced by the annually rebased method 
compare to those produced by the current method?  

3.3 The accuracy of both methods was tested by calculating, for each vehicle type and 
road type individually, the difference between the final annual traffic estimate in each 
year and the total of the four preliminary quarterly estimates in the same year. Both the 
current method and the annually rebased method were tested using data over a 20-
year period (1993 – 2013) from the same (fixed) set of automatic traffic counters. 

 
Stages 3 to 5 – Producing preliminary traffic estimates 

3.4 The key findings noted by ONS in their initial review, in relation to these three stages 
of the calculation process, were:   

 Stage 3: Use ATC data from the previous year (Yr – 1) to calculate the change 
over time ratio at stratification level, instead of using a static reference year (1999). 

 Stage 4 and 5: Combine and simplify the calculation of the preliminary quarterly 
estimates into a single process, using weights derived from only the most recent 
complete year’s data. 

 
Test results 

3.5 Overall, the preliminary estimates of quarterly traffic produced using annual rebasing 
were closer to the final annual figures than those produced by the current methodology 
(see Figure D). 

 
 
 
 
 
 
 









 

17 

Stage 6 – Constraining quarterly traffic estimates to sum to final annual traffic 
estimates (“Benchmarking”) 

3.11 The key finding noted by ONS in their initial review, was that the simpler ad-hoc 
proportional method of “benchmarking” was preferred.  However, this was based on 
analysis of car traffic on motorways only. An extension of the analysis to include all 
other vehicle types and road types was needed for a final recommendation. 

3.12 ONS’s guidance was that the choice of benchmarking method for traffic statistics 
depended on a single factor: how large are the differences between the results of the 
more sophisticated Cholette-Dagum method and the simpler ad-hoc proportional 
method?  

3.13 Both benchmarking methods were applied to preliminary estimates of traffic for each of 
the 20 vehicle type and road category combinations between 1994 and 2013. The 
preliminary estimates used for this analysis were calculated using the annually 
rebased methodology described in the first section of this chapter. 
 
Test results 

3.14 The difference in final benchmarked estimates arising from the two methods was, in 
general, small. In 17 out of the 20 series, the maximum difference for any single rolling 
annual traffic total was less than 2%, and the average difference between rolling 
annual totals was less than 1% in all series (see Figure H).  

3.15 Differences were greater for “other vehicle” (bus and motorcycle) traffic on motorways 
and minor rural roads, which are seasonally affected. However, as they make up 
around 0.5% of total traffic, they do not affect the overall pattern (very small 
differences between the two benchmarking methods). 

3.16 For all vehicle types and road types combined, the maximum difference for any single 
rolling annual total was 0.34%. 
 
Recommendation 

3.17 The analysis showed that the benchmarked quarterly and rolling annual traffic 
estimates produced by the Cholette-Dagum and ad-hoc proportional methods were 
very similar. This suggests that there is no clear benefit that the additional complexity 
the Cholette-Dagum method brings for benchmarking traffic time series.  

3.18 In light of the advantages of the ad-hoc proportional method in terms of the ease of 
integration into the rest of the process and simplicity, it is recommended that this 
benchmarking process is adopted. 
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Next steps 
4.4 The traffic statistics methodology review is wide-ranging. Other areas of development 

that may benefit the production of provisional quarterly estimates include: 

 The new roads stratification, containing fewer strata defined by slightly different 
criteria to the current stratification 

 An upgrade of ATC sites in London. 

 Development of a new method of data cleaning and imputation for ATC data 

 Development of a new processing system based in SQL code 
4.5 The traffic statistics team are implementing the above methodological improvements 

into their processes. The results of this work are expected to be presented as part of 
the publication of Provisional road traffic estimates for the year to end March 2018, 
which is due to be released in July 2018.  
 




