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Background

• Route choice models are critical tools for 

transport planning. They help to predict 

transport network usage under different 

scenarios.

• The modelling of route choice behaviour for 

long journeys has been an important aspect of 

transport research for several decades, however, 

the number of studies in this field is still low. 

This is partly due to the demanding data 

collection requirements of such studies.

• Traditional data collection approaches rely on 

interviews and paper or web-based 

questionnaire surveys, which are generally 

expensive and lead to limited sample sizes.

• This problem is particularly prevalent in 

developing countries where very often there 

are stringent budget constraints for 

transport studies.

• The last few decades have seen the emergence 

of low-cost passive datasets that can be used to 

mitigate this problem.

• This motivates this research where we use 

mobile phone call detail records (CDRs) that 

are usually stored for billing purposes, and are 

readily available at a low cost.

Data

This study uses CDR data collected from Senegal (in West Africa) as part 

of the Orange Data for Development (D4D) challenge from January to 

December 2013. This is combined with other data sources to analyse the 

factors affecting route choice across the national road network of Senegal. 

CDR data
• CDR data typically consists of the time stamped locations of towers that 

handle particular call/text/web access requests from a user as well as the 

details of the request (type, sender/receiver, etc.). However, the data 

used in this study has been aggregated to the arrondissement (district) 

level by the data provider.

• The dataset contains CDR data from about 150,000 users on a rolling 

monthly basis for the whole year. The data for each month contains 

approximately 40 million observations.

• Further, the users’ IDs have been anonymised by the data provider to 

prevent possible re-identification across the different months. The table 

below presents an excerpt of the data.

Modelling framework

• We use advanced discrete choice models to analyse route choice behavior. 

These models have the flexibility to capture both behavioural realism, 

that is, the trade-off among different factors affecting route choice (e.g. 

travel time and cost, etc.), and any unobserved correlation among the 

competing routes.

• Where 𝐶𝑛𝑟, 𝑇𝑛𝑟, and 𝐷𝑡𝑛𝑟 give the travel cost, the travel time, and the 

average distance between towns respectively of route 𝑟 for individual 𝑛, 

and the 𝛽𝑠 are the corresponding model parameters to be estimated. 

Route identification
• We identify the routes followed by comparing the district-id sequences 

observed in the CDR data against the district-id sequences of the different 

routes between a given O-D pair.

Estimation of route attributes
• The route choice data from the process above is augmented with data on the 

attributes of the alternative routes derived from other sources e.g.

• Travel cost – derived from the HDM III vehicle operating cost model

• Travel time – derived from the website of Logistics Capacity 

Assessment and Google Maps API

• Scenic characteristics – derived from maps

• Road quality – derived from Ageroute (The National Roads Agency)

Results and conclusions

• The model results are intuitive in terms of the parameter signs and magnitudes, as 

well as the behavior towards overlapping routes.

Variable MNL model C-logit model PS logit model

Route variables Parameter t-stat Parameter t-stat Parameter t-stat

Natural log of  travel cost (US  Dollars) -4.2221 -11.60 -4.1644 -11.50 -4.4117 -18.99

Natural log of travel time (Hours) -1.6668 -13.78 -1.5987 -12.62 -1.1018 -17.87

Natural log of av. dist btn  towns (Km) 0.5081 2.54 0.1705 1.10 1.5264 2.00

Commonality factor

Beta -0.0063 -1.48

Gamma 0.6563 2.59

Path size

Path size parameter 1.6068 7.27

• The model results were also used to 

estimate the value of travel time, which is 

an important metric used in transport 

appraisals. The estimated value of 0.7 USD 

per hour was found to be intuitive.

• We conclude that these findings serve as a 

proof-of-concept that CDR data can be 

successfully used to model route choice 

behaviour for long distance trips.


