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Summary 

This note has been prepared to provide further information which Professor Bonsall requested (and Mr Chadwick 
agreed to provide) regarding the exclusion of a trolley vehicle mode specific constant as a component of the overall 
package of attributes associated with NGT. .  

This note provides the rationale for the statement at Paragraph 7.46 of C-4-24 that choice of public transport service 
should be appropriately modelled without using a trolley vehicle specific mode specific constant.  

 

Issue 

Professor Bonsall sought from the Promoters: 

 The justification for the exclusion of a trolley vehicle mode specific constant as a component of the overall 
package of attributes in the model derived from the stated preference surveys and which is set out in Table 
7.3 of Core Document C-4-24 and the consequences of this for the modelling of NGT demand and benefits 

 

Exclusion  of Trolley Vehicle Constant from Final Model 

At Paragraph 7.46 of Core Document C-4-24 it is stated that: 

“It is important to observe that the model presented [in Table 7.3] does not include mode constants for trolleybus 
and tram; test models where such constants were added did not perform better than the presented model. By 
explicitly accounting for the various service attributes, it appears that we have succeeded in explaining the choice of 
a public transport service without the need to capture in such constants other factors which are not modelled.” 

Model parameters are estimated from stated preference survey data using a statistical method called maximum 
likelihood. Like regression – a model fitting method which has greater familiarity – statistical tests are used to assess 
goodness of fit and decide which variables to include within the model specification. Sometimes a better model can 
be fitted by excluding some variables for which data is available. The standard test for including a parameter is that it 
is statistically significant at the 95% confidence limit. Log Likelihood is a measure of the overall fit of a model. In a 
pairwise comparison the model with the larger Log Likelihood has the better overall fit. 

The procedure followed to derive the model set out in Table 7.3 of C-4-24 was as follows: 

 First models were fitted for all variables using data for all journey purposes together 

 The models were refined by excluding variables that did not have statistically significant estimates to arrive 
at a preferred set of model variables 

 Then journey purpose interaction terms were added to the model estimation 

 Once journey purpose interaction terms had been added, further models were estimated to see whether 
inclusion of previously excluded variables such as trolleybus and tram mode constants improved fit. It was 
found that the estimates of the values for these parameters remained statistically insignificant 

The models shown in Table 1 are from the second stage of this process and compares two models fitted on the same 
data set. The parameter estimates in Table 1 are intermediate results and so are not directly comparable to Table 7.3 



of C-4-24. The only difference is that Model 1 has mode specific constants for tram and trolleybus while in Model 2 
these parameters are excluded.  

From Table 1 it can be seen that in Model 1: 

 The estimates of the tram and trolleybus mode specific constants are both statistically insignificant at the 
95% confidence limit    

 The tram and trolleybus constants are of opposite signs, but as they do not pass the statistical significance 
criteria no conclusion can be drawn from this  

 All other parameter estimates are statistically significant at the 95% confidence limit 

From Table 1 it can also be seen that in Model 2 in which the tram and trolley vehicle constants are excluded: 

 Other than the Ticket Vending Machine parameter, all parameter estimates are statistically significant at the 
95% confidence limit 

 Other than the Ticket Vending Machine, Space for Luggage and Electronic Ticketing parameters all 
parameter values are within a few percent of the Model 1 estimates 

 The Log Likelihood of the two models is virtually identical (actually, Model 2 performs marginally worse on 
this measure). As a consequence, this measure does not allow the performance of the two alternative 
models to be usefully distinguished 

The Ticket Vending Machine variable was dropped from the final model set out in Table 7.3 of C-4-24. 

Given that in  Model 1 the trolleybus and tram parameter estimates were not statistically significant, Model 2 was 
preferred and was taken forward to derive the final model. It is this finding that is the basis for the statement in 
Paragraph 7.46 of C-4-24. 

While a statistically significant trolley vehicle constant could not be derived from the stated preference work, it is 
known that trip makers do place a value on the quality of a vehicle (due to factors such as relative ride quality, noise 
and comfort) and notwithstanding the comments at Paragraph 7.46 of C-4-24, given that NGT has been specified to 
be a step-change in vehicle quality, such factors should be taken into account when modelling NGT demand and 
revenue. The consequence of not deriving a value directly from the stated preference work was that it was necessary 
to adopt a parameter to represent this quality uplift. The ‘old’ to ‘very new’ bus parameter was adopted to represent 
the quality uplift from ‘average bus’ to NGT.  

The question was asked of why adopt this parameter as opposed to the ‘old bus’ to FTR parameter that was derived 
directly from the stated preference work given that in outward appearance at least, FTR looks more similar to the 
proposed trolley vehicle than a new bus. There are two points to make here. First and as has already been noted, the 
trolley vehicle parameter derived from the SP was statistically insignificant and so was dropped from the final SP 
model. In the SP, the principal difference as presented to respondents between a trolley vehicle and a bus was its 
outward appearance. There is, therefore, no basis for associating the statistically significant FTR parameter with 
trolley vehicle simply on the grounds that they have a similar outward appearance as it is factors such as ride quality, 
noise and comfort that lead to the appreciable quality difference. (While in SP the principal difference presented 
between a FTR and a bus was also its outward appearance, in contrast to a trolley vehicle, FTR vehicles operated in 
Leeds at the time the survey was done and some respondents had direct experience of using FTR and others would 
have been familiar with the concept.) The second reason is that it is considered that the uplift in quality that a trolley 
vehicle would deliver is at least if not greater than the quality uplift that a new bus can deliver compared with an old 
bus. This prudent approach to reflecting vehicle quality was discussed with the Department for Transport and 
documents that supported this discussion are set out in Core Document C-2-4. The Department subsequently 
awarded the NGT scheme Programme Entry status. 

 

 



TABLE 1: MODEL FOR THE CHOICE BETWEEN PUBLIC TRANSPORT SERVICES WITH AND WITHOUT TROLLEYBUS AND TRAM CONSTANTS (ALL PURPOSES)  

 Model 1: Model with Trolleybus and 
Tram Constants 

Model 2: Model without Trolleybus and 
Tram Constants 

Parameter Coeffici
ent 

Std. Err z-stat Willing-
ness To 

Pay 

Coeffici
ent 

Std. Err z-stat Willing-
ness To 

Pay 

Fare  -0.0209 0.00 -49.52 -1.00 -0.0208 0.00 -49.09 -1.00 

In-vehicle time  -0.0594 0.00 -20.37 -2.84 -0.0599 0.00 -21.57 -2.88 

Crowding: change in the valuation of time in ‘plenty of seating space’ conditions 0.0070 0.00 2.33 0.34 0.0070 0.00 2.33 0.34 

Crowding:  change in the valuation of time in ‘dense standing’ conditions  -0.0175 0.00 -6.77 -0.84 -0.0173 0.00 -6.71 -0.83 

Walk time -0.0678 0.01 -8.37 -3.24 -0.0670 0.01 -8.28 -3.22 

Headway  -0.0816 0.00 -21.87 -3.90 -0.0818 0.00 -21.76 -3.93 

Lighting: from ‘poor’ to ‘good’ 0.5229 0.04 11.82 25.00 0.5182 0.04 11.73 24.91 

Shelter: from ‘flag only’ to ‘new shelter with lots of space and nice design’ 0.7302 0.05 13.67 34.91 0.7232 0.05 13.54 34.76 

Shelter: from ‘flag only’ to ‘standard shelter’ 0.6675 0.06 10.57 31.92 0.6633 0.06 10.50 31.88 

Ticketing: from ‘sold by driver’ to ‘sold by conductor’ -0.2124 0.04 -4.82 -10.16 -0.2170 0.04 -4.89 -10.43 

Information: from ‘like now’ to ‘advanced electronic display at stop and on-board’ 0.5405 0.05 11.40 25.84 0.5358 0.05 11.26 25.75 

CCTV: from ‘none’ to ‘CCTV at stop and on-board’ 0.6034 0.05 12.44 28.85 0.5987 0.05 12.32 28.77 

Ticketing: from ‘paper-based’ to ‘electronic ticket’ 0.1964 0.03 5.90 9.39 0.2404 0.04 6.55 11.55 

Space for luggage: from ‘none’ to ‘plenty’ 0.2334 0.05 4.41 11.16 0.1984 0.06 3.41 9.53 

Ticket Vending Machine: from 'none' to 'at stop' 0.1495 0.04 3.73 7.15 0.0819 0.06 1.42 3.93 

 Bus type: from ‘old’ to ‘FTR’ 0.2220 0.05 4.57 10.61 0.2162 0.05 4.44 10.39 

Bus type: from ‘old’ to ‘very new’ 0.2935 0.05 5.91 14.03 0.2891 0.05 5.81 13.89 

Mode Specific Constant: from Bus to Trolleybus -0.0578 0.06 -1.01 -2.76     

Mode Specific Constant: from Bus to Tram 0.1042 0.06 1.73 4.98     

Mean earliness at the origin  -0.1470 0.02 -8.28 -7.03 -0.1454 0.02 -8.05 -6.99 

Mean lateness at the destination  -0.2747 0.01 -32.75 -13.13 -0.2738 0.01 -32.43 -13.16 

         

 N 5487   N 5487   

 LL -31881.6   LL -31889.2   
 


