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HISTORY AND SCOPE OF THE COMMITTEE 
The ABJ80 Standing Committee on Statistical Methods was initially created in 1991, as a Task 
Force on Statistical Methodology, which was part of TRB’s Group 3: Operation, Safety, and 
Maintenance of Transportation Facilities. In 1996, the task force was transformed to a TRB 
committee (A5011: Committee of Statistical Methodology and Statistical Software in 
Transportation Engineering) within TRB's Group 5: Intergroup Resources and Issues, whereas in 
2004, upon the TRB’s reorganization, the committee was renamed to ABJ80: Statistical Methods. 
Olga Pendleton (independent consultant) was the Founding Chair of the Committee. 

At its earliest stage, the Committee’s research interests were primarily focused on exposure 
metrics that were typically used in road safety applications.  The evolution and wide use of 
statistical and econometric methods, especially in road safety research, led to the independent 
formation of the Committee, with special focus on the statistical modeling of road safety data.  
Michael Griffith (Federal Highway Administration) succeeded Olga Pendleton as Committee 
Chair and expanded the scope of the Committee by focusing on analytic methods in transportation 
safety and addressing challenges in artificial intelligence, heuristics methods, and generalized 
models of transportation data. Simon Washington (University of Queensland) took over as 
Committee Chair from Michael Griffith, and further broadened the scope of the Committee 
involving topical areas beyond the motor vehicle safety. New areas of interest included pavements 
and materials, traffic operations, transport planning, survey methods, and non-motorized travel. 
As a result of this expansion, the membership roster of the Committee shifted to approximate ly 
half with a safety focus, and the other half with focus in other areas of transportation. Linda Ng 
Boyle (University of Washington), who succeeded Simon Washington in the leadership of the 
Committee, sustained the expansion of the Committee’s focus to multiple areas of transportation 
(such as, safety, travel behavior, artificial intelligence, traffic, infrastructure and pavements). 
Through the organization of various activities and partnerships, she also strengthened the 
influential role of the Committee on the implementation of statistical and econometric methods 
across the TRB and transportation community. From 2018, the current Chair of the Committee is 
Panagiotis Ch. Anastasopoulos (University at Buffalo, The State University of New York).   

Over the last three decades, the ABJ80 Committee has significantly broadened its focus 
across nearly all aspects of transportation.  However, the “starting ground” of the Committee’s 
activities has remained the same; that is the promotion and application of statistical and 
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econometric methods within the TRB and transportation community. In this context, the 
Committee actively seeks opportunities to provide statistical and econometric education for the 
broader transportation community, expanding the state-of-practice for statistical and econometric 
methods, and identifying new research needs that can enhance the applicability of statistical and 
econometric methods in transportation community. 

  
PAST AND ONGOING ACTIVITIES AND BEST PRACTICES 
In line with its scope, the Committee is currently playing an influential role in educating the 
transportation community on statistical and econometric methods that are used in transportation 
research and practice.  Through a mix of session activities, workshops, and co-sponsorships, the 
Committee serves as a major pool of statistical and econometric knowledge for the entire TRB 
community. With a diverse membership composition blending academia, industry, and public 
agencies, it acts as a leading force for educational and learning initiatives in the interface between 
transportation research, policy and practice. The influence of ABJ80 on the implementation of 
statistical and econometric methods across and outside the TRB community is underpinned by the 
continuing dissemination of statistical and econometric principles, not only to other TRB 
committees, members, and friends, but also to the entire transportation community. In this context, 
various educational activities have been organized or co-organized to enhance the understanding, 
applicability, and implications of statistical and econometric methods for transportation data 
analysis.  The TRB Circular document is a type of publication that the committee can use to 
enhance the awareness of students, practitioners and researchers about various methodologica l 
challenges that are systematically encountered in transportation research. With the rise of large 
datasets and real-time informatics, such challenges are now more evident than ever.  To that end, 
circulars can provide guidance on the appropriate statistical and econometric approaches that can 
be employed to tackle these challenges in an effective and timely manner.  Between 2012 and 
2018, the ABJ80 Committee has also co-sponsored the TRB Data Contest, which was intended to 
address the limitations and data analysis issues arising from the growing popularity of large 
datasets and to identify the most efficient modeling tools.  In collaboration with other TRB 
Committees, various transportation datasets have been leveraged for the contest, ranging from 
driving simulator and safety data to travel behavior-related datasets. The results of the intensive 
data analyses presented in the contest has led to new insights into the current practices in 
transportation data modelling. Due to its appeal for researchers, students, and professionals, the 
Committee will continue seeking datasets that mix broad areas of transportation with emerging 
technologies and systems for future TRB Data Contests. They will also actively seek 
collaborations with other TRB committees as data-driven solutions have become an integral part 
of many transportation research areas. 

Apart from the ongoing involvement of the ABJ80 Committee in educational initiatives, 
one of its primary objectives is to expand the existing knowledge on the statistical and econometric 
methods in the transportation research and practice.  The robust computational power of the 
modern data analysis tools in conjunction with the latest advances in transportation technologies 
have triggered public discussions on the possible capabilities or inadequacies of the state-of-
practice statistical and econometric approaches.  These discussions go beyond the identifica t ion 
of statistical challenges toward state-of-the-art approaches and their potential to accommodate the 
emerging research needs. The latter vary from data and statistical considerations (e.g., dynamic 
models, cross-sectional data; spatial and temporal effects) to the use of appropriate, yet advanced 
statistical tools that can account for such considerations. In this context, the ABJ80 Committee has 



Standing Committee on Statistical Methods (ABJ80) 3 

established partnerships with the Joint Statistical Meetings of the American Statistical Association 
to transfer the latest advances of statistical knowledge into the transportation community as well 
as to demonstrate the best practices of transportation modeling in the general statistical audience.  

In line with its interdisciplinary and international focus, the ABJ80 Committee consist of 
a diverse membership roster that has continually included members from academic institutions, 
public agencies (e.g., Federal or State Department of Transportation), industry, and internationa l 
practitioners and researchers (e.g., Australia, Canada, China, Costa Rica, Greece, Ireland, Taiwan, 
United Kingdom). The expertise of the members and friends on statistical methods is leveraged 
for supporting the Committee’s activities as well as for building synergies within the TRB 
community. Specifically, the Committee provides statistical and econometric consultation to other 
TRB committees through educational activities and paper reviews for other TRB committees. Even 
though addressing statistical challenges constitutes a fundamental mission of the ABJ80 
Committee, the use of statistical methods has penetrated almost all topical areas of TRB 
community.  To that end, the Committee has been and continues to collaborate closely with a range 
of Committees and Sections having overlapping interests (to name a few, ABJ00 – Data Section, 
ABJ20 Statewide Transportation Data and Information Systems, ABJ50 on Information Systems 
and Technology, ABJ70 - Artificial Intelligence and Advanced Computing Applications, ANB20 
- Safety Data, Analysis and Evaluation and other Committees). This growing collaboration has 
resulted in the co-sponsoring of a plethora of workshops, sessions and student contests, such as 
the Transportation Data Forecasting Competition (TRANSFOR), the Data Visualization Student 
Challenge or the Doctoral Student Research in Transportation Safety Session.  Furthermore, every 
year the Committee contributes to the review process of papers that have employed advanced 
statistical methods, but they have been submitted to other Committees.  Leveraging the extensive 
knowledge and passion of ABJ80 members and friends for advanced statistical and econometric 
methods and tools, the cooperation across TRB is further enhanced, while the high quality of TRB 
outputs (publications, conference papers, technical reports) is also sustained.  

Key priority of the Committee’s activities is the adherence with the strategic goals of TRB 
for acknowledgment of innovative practices and promotion of technology and knowledge transfer.  
For this reason, the identification and recognition of excellence in statistical research and practice 
constitutes the driving force of all the Committee’s engagements. Every year, a dedicated sub-
committee (Best Paper Award sub-committee) rigorously evaluates all the papers submitted to 
ABJ80 papers in terms of their significance to the transportation community, the novelty of their 
approach, the contribution to the existing knowledge and their potential impact on research and 
practice. Based on this evaluation, the papers with the most significant contribution to statistica l 
methods applied in transportation research are recognized with the Best Paper Award. Papers with 
excellent contributions to all aspects of transportation research and practice are highly 
recommended by the Committee to receive TRB-wide awards. Such a recognition scheme aims at 
further enhancing the awareness of transportation community for significant advancements of 
statistical research in various areas of transportation research including safety, travel behavior and 
planning, pavement, and materials.  

 
EMERGING AND FUTURE CHALLENGES IN STATISTICAL ANALYSIS OF 
TRANSPORTATION DATA 
With the rise of new transportation technologies and data collection techniques, larger and more 
complex datasets are expected to enhance the computational power of data-driven transportation 
analyses.  Even though the emergence and broad use of large datasets has increased the explanatory 
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and forecasting performance of the traditional statistical approaches, there still exists a significant 
amount of information that cannot be captured even by the newly emerged data collection 
techniques.  The significant effect of unobserved characteristics (i.e., unobserved heterogene ity) 
on the statistical outputs (i.e., parameter estimates, statistical inferences and predicted values) has 
paved the way for new statistical and econometric approaches that can acknowledge the sources 
of unobserved variations (e.g., human-, vehicle-, infrastructure-, or environment-specific sources) 
and can inherently account for their effect in the modeling process. Random parameters, mixed 
generalized approaches, hierarchical models, as well as latent class models have gained significant 
popularity, given their ability to account for the serial correlation, and temporal and spatial 
variation observed in larger, more complex datasets.   

Apart from the systematic variations arisen from the multiple, but generally unknown 
sources of unobserved heterogeneity, the disaggregate nature of the contemporary datasets brings 
into surface other aspects of heterogeneity stemming from known sources. Time- or space-specific 
data patterns has led to rigorous extensions of the conventional time series or spatial approaches, 
whereas the joint time-space models have gained ground in transportation research regardless of 
whether you tend toward frequentist or Bayesian.  The extensive information provided by large 
datasets has also given rise to grouped approaches (e.g., random effects, grouped random 
parameters and other panel approaches) that are appropriate for modeling panel data and 
identifying repetitive patterns of transportation-related phenomena.  At the same time, new sources 
of massive information become available year-by-year lead to the increased consideration of high-
dimensional data and multiple prisms of modeling for complex transportation problems. Hence, 
systems of equations and multivariate approaches are anticipated to gain greater consideration in 
the future.  Such approaches enable the simultaneous modeling of multiple, yet interrelated 
variables. Despite their potential to accommodate multiple variables within the same modeling 
context, their estimation may entail additional computational complexities or misspecifica t ion 
issues arising, for example, from the possible presence of endogeneity or the cross-equation error 
term correlation. In near and long term, the Committee will intensify public discussions and 
intellectual exchange on the statistical developments and challenges across the entire TRB 
community. 

The emergence of new transportation technologies and systems is expected to further 
highlight the significance of such statistical challenges in transportation research and practice. For 
example, the forthcoming deployment of autonomous vehicles (1) necessitates the development of 
vehicle-to-vehicle, vehicle-to- infrastructure and infrastructure-to-vehicle technologies to 
accurately predict their dynamics within the transportation network. Since the practical use of 
autonomous vehicles is still not available, advanced data collections techniques (e.g., naturalis t ic 
studies or driving simulations) are now leveraged for the identification of such dynamics or their 
surrogates. In this context, addressing large dataset effects and the subsequent statistical challenges 
have direct implications on the safe and successful establishment of emerging transportation 
systems. Even though the transportation research community currently focuses on self-driving 
cars, new research challenges may arise with the increased maturity of ambitious yet developing 
transportation systems on ground and in the air, such as the urban air mobility system (2) or the 
Hyperloop (3).   

The timeline for actual deployment of such technologies is still uncertain, whereas, at the 
same time, the demand for movement of peoples and goods via the “conventional” transportatio n 
pathways is still growing.  Hence, there may be an underlying risk of degrading the importance of 
traditional transportation research in favor of emerging research areas, especially during the crucial 
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transition period towards the new mobility era. Along with new technologies, an abundance of 
sensors has become available and accessible over the last few years, which allows capturing 
massive data at very high temporal or spatial resolution. The expected use of large, complex 
datasets in state-of-the-art approaches may constitute an excellent opportunity for optimizing the 
statistical power and forecasting accuracy in “core” areas of transportation research, such as 
network design and planning, traffic operations, travel demand management and safety. In the 
near-term future, the ABJ80 Committee will help the transportation community address – 
separately and jointly – the statistical challenges arising from three fundamental research pillars 
(see Figure1): traditional transportation research, emerging technologies and large datasets. On 

this basis, the identification of statistical gaps or inadequacies will result in the formulation of new 
research need statements that can trigger statistical and econometric advancements, at a national 
or international level. 
 

Figure 1. Interface of research challenges to be addressed in the near-term future. 
 
The anticipated establishment of large datasets in transportation state-of-practice will also 

bring new challenges in the implementation of advanced statistical and econometric methods. In 
line with the educational commitments of the ABJ80 Committee, the pre- and post-implementa t ion 
phases of the statistical and econometric approaches will be further explored. With more open-
source platforms accessible to researchers and practioners (e.g., R, Python, and github), a greater 
understanding of the appropriate sample design technique, data analysis or modeling tools will be 
needed to account for the inherent features stemming from all phases of the statistical process. 

The constant demand for reliable and robust statistical outputs highlights the importance 
of the model “building” process in statistical modeling.  The latter may blend the inherent 
assumptions of each methodological approach (e.g., regression, count data or discrete outcome 
approaches) with the capability of various estimation techniques (e.g., ordinary or weighted least 
squares, maximum likelihood estimation, simulated maximum likelihood estimation, Bayesian 
methods and so on) to effectively account for such assumptions.  Enhancing the understanding of 
the model “building” process can help researchers and practitioners select the most effective 
modeling approach and identify appropriate procedures for the evaluation and validation of the 
statistical outputs.  These procedures typically include the computation of sensitivity factors (e.g., 
marginal effects or elasticities) or metrics of statistical performance (i.e., goodness-of-fit and 
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forecasting accuracy measures). However, the structural differences among various state-of-the-
art statistical and econometric approaches may impose barriers in the suitability or practicality of 
some measures (e.g., error-based versus likelihood-based measures; tests for nested and non-
nested models).  In this context, the best practices relating to the pre- and post-implementa t ion 
phases of statistical modeling may not follow a homogeneous norm in transportation data analysis. 
Such discrepancies in model implementation and evaluation coupled with the data-intensive nature 
of transportation analyses may induce restrictions on their applicability.  

In summary, through dedicated activities on the integration of the pre- and post-
implementation phases in a comprehensive framework, the ABJ80 Committee will continue to 
contribute to the development and education of statistical methods that can help researchers and 
practitioners apply and evaluate existing as well as novel methods as they arise. These activit ies 
range from research need statements focusing on emerging approaches in model testing and 
evaluation to invited sessions or workshops devoted to best practices in model estimation.  Such 
educational activities are expected to enhance the application of the state-of-the-art statistical and 
econometric methods not only within TRB, but to the broader transportation community. 
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