Wy

3 3 Exg == O EX
BERKAE am. - RKNIREIFEEZR
THiE Lo e e DEPARTMENT OF CIVIL AND
UNIVERSITY OF SCIENCE Ay

Yo 44 RSN N}

CAUSAL INFERENCE FOR MAJOR TRANSPORTATION INTERVENTIONS:
ESTIMATION AND INFERENCE VIA TEMPORAL REGRESSION
DISCONTINUITY DESIGN IN THE PRESENCE OF INTERFERENCE
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Abstract

Major transportation interventions pose substantial challenges for causal
evaluation. This is due to lack of randomization, the presence of system-
wide interference, the scarcity of suitable control units, and the typically
dynamic nature of underlying behavioural processes. In this paper, we
develop a framework for estimating the causal impact of major network
based interventions in the presence of interference. We introduce a
temporal regression discontinuity (TRD) design method that exploits the

intervention's implementation date as an exogenous shock, thereby
avoiding the need for control units and bypassing the no-interference |

assumption. We further formalize causal estimands tailored to the TRD
approach, providing clear targets for estimation and inference. Our method
yields robust, interpretable measures of causal effects in complex
transport systems. We present an application of the method to evaluate the
the causal impact of the Elizabeth Line opening on urban air quality and
pollution in London.
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