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Survey of Employment Tribunal Applications: Imputing missing values related to costs of parties 

involved in claims – Summary Report 

The Survey of Employment Tribunal Applications (SETA) 

The employment tribunal was set up to enable individuals to seek a judicial resolution to a dispute 

over their employment rights. In 2012 57,579 single claims (claims by one individual) were disposed 

of by the employment tribunal (ET). The number of single claims has reduced substantially since the 

introduction of fees in July 2013. 

SETA is a survey of claimants and employers who are party to single claims to the ET. SETA 2013 

was the sixth in the series, and is based on 1,988 interviews with claimants and 2,011 with employers 

party to claims disposed of between January 3
rd

 2012 and January 4
th
 2013.  

A primary analytical aim of SETA is to estimate a variety of costs incurred by both claimants and 

employers during an ET application. For claimants, SETA collects estimated costs of travel, 

communication and representation, as well as the time spent by claimants on the case. For Employers, 

SETA collects information on the time spent on the case, and the time spent on hearings, by 

directors/senior management and by other staff. It also collects information on employers’ 

representation costs. The medians for these variables are used in BIS estimates of the cost to claimants 

and employers of going through the ET process.  The 2013 point estimates for both claimants and 

employer costs are shown in Table 1 and 2. 

 

Table 1: Current claimant Cost point estimates 

Type of Cost Mean Median 

Communication £81 £20 

Travel £98 £50 

Representation £4,825 £2,000 

Time 30 days 6 days 

 

Table 2: Current employer cost point estimates 

Type of Cost Mean Median 

Representation £7,652 £3,000 

Manger Time on Case 7 2 

Manager Time on Hearing 0 0 

Other Staff Time on Case 3 3 

Other Staff Time on Hearing 0 0 

 

However, it was identified that item non-response for some of these variables was high. This meant 

that there was a risk that these values may be subject to non-response bias, and a bid was put in to the 

GSS Quality Information Fund to get the ONS Methodology Advisory Service (MAS) to investigate 

whether there was potential non-response bias in these estimates, and if so whether imputation would 

be appropriate to mitigate against this potential bias in the estimates. 

The Imputation Project 

The project therefore had two phases. The MAS would: 

1. Investigate whether there was evidence of a non-response bias in SETA 2013, and, if so 

2. To provide an initial illustration of how statistical adjustment strategies could be applied to 

mitigate the risk of non-response bias, and provide a complete dataset. 
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Phase 1: assessing evidence of non-response bias 

Risk of inaccuracy or bias in the SETA survey estimates is implied: 

 if non-response to the SETA cost questions is more likely for a subpopulation of responders 

with particular characteristics, and 

 if costs incurred by respondents with similar, or the same characteristics as that subpopulation 

differ from costs incurred by other respondents 

If these conditions are met, costs incurred for the subpopulation less likely to respond are likely to be 

underrepresented in survey estimates.  

The evaluation of SETA data to test if there was potential non-response bias was based on two 

derived ‘response’ variables, one for the claimant cost variables, and one for the employer cost 

variables. The variables took the form: 

1 – if all cost variables have a response / 0 – if any one cost variable has a missing value. 

The response indicators were modelled using a Decision Tree macro. This indicates which of a series 

of predictor variables are most associated with the dependent variable based on a chi-squared test of 

independence in a contingency table. 

For Claimant costs 

Preliminary analysis of non-response patterns was based on twelve potential predictor variables: Age 

band, gender, occupation, qualification, length of employment, satisfaction with Employment tribunal 

process, disability, number of dependent children, case outcome, jurisdiction, case complexity, 

representation type. The results implied that there may be a non-response bias in the SETA data 

associated with claimant costs driven by the representation type and occupation variables. 

The Decision Tree analysis used to model the response indicator identified a relatively simple 

multivariate model with five distinct classification groups
1
 (the DT model). Representation type was 

confirmed as the most significant predictive variable in determining whether a response was provided 

for all the claimant cost questions, with occupation provided an additional layer of stratification for 

professional representation. 

Figure 1: Decision Tree model for response/non-response patterns in claimant cost data. 

   

                                                           
1. As Group 6 captures individuals who did not know the type of representation they had, it wasn’t taken into account in 

this analysis.  It was beyond the scope of the MAS analysis to define and implement imputation strategies for missing 

routing, demographic, and other classification data.  
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The distribution of sample and non-responders based on these five classification groups is shown in 

the chart below. This indicates that the different groups have different probabilities of non-response. 

Figure 2: Proportion of claimants and non-responders in each classification group 

 

 Based on records with fully observed data, Table 3 outlines total costs incurred by respondents in the 

five classification Groups identified by the claimant DTmodel. The table shows that the means and, 

medians for costs incurred by respondents with similar characteristics as those more likely not to 

respond (Groups 2 & 5) tend to be considerably different than costs incurred by other respondents.   

 

Table 3: Total claimant costs for claimant DTmodel groups 

 

 

Group Mean Median 75
th

 Percentile 25
th

 Percentile 

1 1455 270 1123 90 
2 2871 629 2256 180 
3 7680 2453 6029 659 
4 4025 1858 4716 622 
5 6259 1283 4694 479 

  

For employer costs 

The preliminary analysis of non-response patterns in the data associated with employer costs explored 

the following potential predictor variables: type of organisation, human resources set-up, size of 

enterprise, size of workplace, type of discipline policy, interviewee involvement, case outcome, 

hearing, jurisdiction and case complexity. 

The preliminary analysis found that although there were some observable trends in the data there was 

no clear evidence of non-response bias in the data associated with employer costs. 

The Decision Tree analysis identified a relatively complex multivariate DT model of eight 

classification groups. Representation type
2
 was the most significant predictive variable in determining 

whether or not a response was provided for all the employer cost questions. Within each 

representation type, there was a stratification variable – size of enterprize (1= <25), 2+3 = 25 to 249, 

4=250+) whether the employee resigned (CQC13, 0=no, 1=yes) and whether the case went to a 

hearing (1=yes, 2=no). 
                                                           
2
 Representation type was classified as -2= unknown, 1= representative or advisor excluding family friends, 

work colleagues, trade union, Citizens’ Advice, Acas, 2= representative or advisor from family, friends, work 
colleagues, trade union, Citizens’ Advice, Acas, 3= no representative or advisor) 
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 Figure 3: Decision Tree model for response/non-response patterns in employer cost data
1
 

 
The percentage of the sample and of non-response in each of the classification groups (Figure 4) 

indicates that the probability of non-response differs across the classification groups. 

 Based on records with fully observed data, Table 4 outlines total costs incurred by respondents in the 

eight classification Groups identified by the employer DTmodel. The table shows that the means for 

Groups 2, 4, & 5 are not that different.  However, in a way similar to the claimant data, means and 

medians for costs incurred by respondents with similar characteristics as those more likely not to 

respond (Groups 2, 4 & 5) tend to be considerably different than costs incurred by other respondents.   

 
Figure 4: Proportion of employers and non-responders in each DTmodel groups 

 

Table 4: Total claimant costs for employer DTmodel groups 

 

Group Mean Median 75
th

 Percentile 25
th

 Percentile 

1       11,388         5,820        12,465        2,730  
2       13,663         7,647        16,602        3,309  
3       22,663        15,624        24,579        7,630  
4       12,330         6,111        13,220        2,749  
5       13,332        11,874        18,681        3,300  
6        9,944         6,875        11,083        2,398  
7        3,014         2,479         4,378          655  
8        2,053            655         1,964          251  
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Phase 1 Summary 

In general, results from analyses in Phase 1 confirmed that non-response in the SETA survey was 

indeed more likely for a number of different subpopulations with particular characteristics.  The 

analyses also confirmed that costs incurred by respondents with the same characteristics as the 

subpopulations more likely not to respond differed to that of other respondents.   

 

Overall, the results from Phase 1 indicated that the non-response bias in the SETA survey data is 

likely to lead to inaccuracy or bias in the SETA survey estimates.  Based on these findings, it is 

recommended that BIS consider incorporating a statistical adjustment into the SETA survey 

estimation process. 

 

Phase 2: statistical adjustment strategies that may mitigate risk of non-response bias 

Potentially, there are a wide range of imputation methods that could be applied to the SETA data, and 

optimally the imputation strategy should be designed according to the analytical aims of the survey. 

To provide an initial illustration of how statistical adjustment strategies can mitigate against non-

response bias, the ONS MAS applied two adjustment strategies to the SETA cost variables: 

imputation and weighting. The strategies applied were not necessarily optimal.  

Imputation replaces discrete missing values in the survey micro-data. It ensures consistency between 

analyses and outputs defined by different consumers of the micro-data. This approach can also 

improve data utility as it produces a complete dataset. Weighting is a direct adjustment to the values 

observed in the data, rendering estimates more representative of those that would be obtained from a 

fully observed data set.  Weighting tends to be more robust in the presence of a high non-response 

rate.  

Adjustment of claimant costs 

The imputation of the SETA claimant cost variables was implemented using a relatively simple Group 

Median method.  In this approach missing values are replaced with median values drawn from 

observed data for a group of respondents with similar characteristics as the non-responders.  Group 

Median was selected it makes fewer assumptions (than Group Mean) about the distributional 

properties of the data and tends to be more robust in the presence of outliers or highly skewed data 

similar to that from the SETA cost variables
3
. This approach does have limitations, however. If the 

probability of response is dependent on the cost variable which is what the survey is trying to 

estimate, then traditional imputation methods such as mean and median imputation will increase the 

error in the estimate by inflating the bias. In such cases it is better to use multiple imputation
4
. 

 

Imputation accuracy relies on identifying appropriate auxiliary information on which to condition the 

adjustment. This information is obtained from the set of variables in the imputation model.  Discrete 

data cells implied by cross tabulation of the variables in the imputation model are referred to as 

imputation classes.  Missing data for non-respondents within imputation class is replaced by the 

median of observed data in the same class.  Consequently, a poorly defined imputation model gives 

rise to risk of bias being introduced into survey estimates through the adjustment process.   

 

                                                           
3 Acuña, E, Rodriguez, C 2004, ‘The Treatment of Missing Values and its Effect on Classifier Accuracy’, in 

Classification, Clustering, and Data Mining Applications: proceedings of the meeting of the International 
Federation of Classification Societies, ed. Banks, D, McMorris, FR, Arabie, P, Gaul, W, Illinois Institute of 
Technology, Chicago, pp. 639-647. 
4
 http://www.amstat.org/sections/srms/Proceedings/papers/1988_016.pdf 

http://www.amstat.org/sections/srms/Proceedings/papers/1988_016.pdf
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In addition to variables associated with the non-response bias, an imputation model should also 

include variables with categories that serve to identify differences in the range of observed values in 

the SETA cost variables.  Variables associated with the non-response bias for the SETA cost data 

were identified by the Decision Tree analysis.  Further analyses revealed other key variables with 

categories corresponding to significantly different claimant costs.  Overall, two imputation models 

were identified and used to impute missing data in each of the claimant cost variables.  

 

Table 5: Imputation models for claimant costs 

 

Type of Cost Variables in imputation model
1
 Imputation 

classes (n)
2
 

Communication Type of Representation, Case Complexity, 

Outcome, & Jurisdiction 

24 

Travel 

Representation 

Time Type of Representation, Case Complexity, 

Outcome, Jurisdiction, & Hearing 

48 

1. Results were based on Kruskal-Wallis non-parametric Analysis of Variance. Variables were included where a 

significant difference in claimant costs (p<0.001) was identified between at least two variable categories.  

2. This represents the final number of imputation classes employed during imputation.  To avoid introducing bias, classes 

containing < 6 observations were collapsed into other classes with similar characteristics.    
 

Table 6 provides a comparison of pre and post-imputation point estimates based on all of the data 

associated with each type of claimant cost.  At this level of aggregation, there were minor adjustments 

to the cost estimates associated with Communication, Travel, and Time.  In contrast, adjustments to 

both mean and median estimates for Representation cost were relatively substantial.      

 

Table 6: Comparison of pre and post-imputation point estimates 

 

Type of Cost Percentage 

Incurring  

the Cost 

Current 

Mean 

Imputed  

Mean 

Current 

Median 

Imputed  

Median 

Communication 42% £81 £68 £20 £20 

Travel 31% £98 £89 £50 £50 

Representation 23%  £4,825 £4,083 £2,000 £1,800 

Time 100% 30 days 26 days 6 days 7 days 

 

Adjustment of Employer costs 
 
Preliminary exploratory work on this section indicated that cost variables associated with time spent 

on either the Case or the Hearing could be adjusted in the same way as claimant costs, using Group 

Median imputation. It also suggested that the non-response rate for employer representation costs may 

be too high for this method.  In the presence of a high non-response rate, replacing all missing data 

with a median will itself lead to risk of bias in survey estimates.  

 

One issue for imputing for representation costs was that some values were missing for representation 

type, a key routing question. When trying to impute these missing values it was found that there were 

more missing values in some imputation classes than responses for representation cost. This meant 

that using a single value i.e., median to impute for the missing records would introduce bias in the 

estimated representation cost. So an alternative adjustment was applied to compensate for the non 

response in the form of a non response weight for representation cost for employers.  

 

Imputation 

 

There are four variables used to give the time cost for employers, based on two factors ; whether it is 

managers or other staff spending the time, and if the time spent relates to the case overall or a hearing.  
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The variables identified as significant from the DTmodel (see figure 3) were analysed in addition to 

other variables to identify which are the significant variable to be used in forming the imputation class 

for each of the four time cost variable.  The variable representation type,  significant in the DTmodel, 

had item non response, so was not used in forming the imputation classes for time cost variables.  

 

Table 7: Imputation models for employer time costs 

 

Type of Cost Variables in imputation model
1
 Imputation 

classes (n)
2
 

Time spent by senior 

managers on the case 

Single or multiple workplaces in UK at the time of 

application, preliminary hearing, summary jurisdictions & 

whether case involved a decision at tribunal hearing 

24 

Time spent by other 

staff on the case 

preliminary hearing, summary jurisdictions & whether 

case involved a decision at tribunal hearing  

12 

Time spent by senior 

managers on hearing 

summary jurisdictions & whether case involved a decision 

at tribunal hearing  

6 

Time spent by other 

staff on hearing 

summary jurisdictions  3 

1. Results were based on Kruskal-Wallis non-parametric Analysis of Variance. Variables were included where a 

significant difference in claimant costs (p<0.001) was identified between at least two variable categories.  

2. This represents the final number of imputation classes employed during imputation.   
 

Weighting  

 

A new binary variable was created identifying employers who said they had paid for representation 
but has the cost variable missing. This variable was then used in a Decision Tree analysis to 
determine the significantly different groups of responders. The potential predictor variables used in 
the decision tree analysis to form the groups are csvout2, rep5, esizee, cjurs, prehearing and 
hearing. These variables were selected because they are fully populated either via imputation or 
response. A non response weight was then calculated by taking the reciprocal of the response rate 
for each group. This weight is then applied to the representative cost for the employers only.  
 
Figure 5: Groups of different responders identified by DTmodel. 

 
 

The number of responders are given 

by the number below 1, which is an 

indicator variable for responders of 

representative cost. The weights are 

calculated and applied only to a 

subset of the employer who said 

they had paid for representation. 

 
Response rate 

=  
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The weights for the three groups emerging from the Decision Tree analysis are shown in Table 8. 

 

Table 8: Non response weights for representation cost for employer data 

 

Group No: of responders Total number of 

records 

Non response weight 

1 153 258 1.6863 

2 84 144 1.7143 

3 288 667 2.3160 

 

Results of imputation and weighting for employer costs 
 

Table 10 provides a comparison of pre and post-imputation point estimates based on all of the data 

associated with each type of employer cost.  The table shows that the estimates did not vary much 

after adjustment. This could be due to the high level of aggregation used to calculate these estimates. 

 

Table 10: Comparison of pre and post-non response adjusted point estimates 

 

Type of Cost Percentage 

Incurring  

the Cost 

Current 

Mean 

Mean after 

non response 

adjustment 

Current 

Median 

Median after 

non response 

adjustment 

Representation 53% £7,652 £7,791 £3,000 £3,000 

Manager Time on 

case(days) 

100% 8.92 7.98 3 3 

Manager Time on 

hearing(days) 

100% 0.19 0.23 0 0 

Time spent by other 

employees on case(days) 

100% 4 3.35 0.38 0.25 

Time spent by other 

employees on hearing(days) 

100% 0.12 0.11 0 0 

 

 
 
Outcomes 

 

The project has met its first deliverable of identifying patterns of non-response. It found that the 

missing data in the claimant and employer cost variables for SETA is not missing completely at 

random. Non-response was found to be more likely in some sub-populations identified in the Decision 

Tree analysis than others, and this meant that non-response bias was likely. 

 

The second deliverable, of considering alternative approaches to adjust for non-response was also 

broadly met. The MAS demonstrated a couple of ways of adjusting for non-response. A Group 

Median imputation approach was chosen over a Group Mean approach (as it is more robust when the 

data is highly skewed), and was used to impute values for the missing data for most of the relevant 

cost variables.  However, for one variable, employer representation costs, MAS used a weighting 

approach, as low response for the variable meant that imputation may lead to biased estimates. 

Instead, non-response weights were calculated for sub-sets of the sample which had similar 

characteristics. MAS pointed out that a wide range of imputation methods could be applied to SETA, 

and an imputation strategy should be designed to reflect the analytical needs of the survey. 

 


