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Summary of Accessibility Paper 

I selected the following paper: 

Wang, Yafei, et al. "Measuring temporal variation of location-based accessibility using 

space-time utility perspective." Journal of Transport Geography 73 (2018): 13-24. 

The summary of the paper below was produced by ChatGPT-4. The chat history of the 

prompts I used to create this summary can be found here. Notice that producing this 

summary required multiple rounds of targeted, specific prompts. Asking for everything at 

once would be ineffective. Instead, you need to ask for each aspect separately, and then 

afterward ask it to combine the relevant aspects of its output.  

Detailed Summary of Accessibility Metrics 

Key Components of the Accessibility Metric: 

1. Time-Dependent Facility Attractiveness: 

   - Formula: W_f(t_r) = s_f * g_f(t_r) 

   - Description: The attractiveness of a facility f varies over time t_r, influenced by a static 

component s_f (e.g., inherent facility quality) and a dynamic component g_f(t_r) (e.g., 

varying demand throughout the day). 

 

2. Service Area Model: 

   - Formula: Service areas are defined based on travel-time thresholds from locations to 

facilities, adapting to the operational hours of the facilities and the real-time travel 

conditions. 

 

3. Utility of Accessibility: 

   - Formula: U_f(i) = W_f(t_r) * R_f(i) 

   - Description: The utility of accessing a facility from a location is determined by the 

facility's attractiveness at a specific time and the feasibility of reaching the facility within a 

reasonable travel time. 

 

Application to Your Project 

In your project, you aim to assess the accessibility of critical services using uniformly 

sampled origin points across a city and examining the transit times to various essential 

https://chat.openai.com/share/1364b4eb-551a-4448-a81c-d717be5b2861


service destinations throughout the day. The proposed metric is highly applicable as it: 

- Captures Temporal Variations: By incorporating the variability in bus schedules and traffic 

conditions, the metric can provide detailed insights into how accessibility changes during 

different times of the day, which is crucial for understanding service accessibility during 

peak and off-peak hours. 

- Assesses Multiple Facilities: The metric’s ability to evaluate multiple types of destinations 

based on their inherent qualities and the time-varying demand makes it ideal for analyzing 

diverse facilities like pharmacies, which may see fluctuating demand based on time of day 

or day of the week. 

 

Suggested Improvements to the Formulas 

To enhance the relevance and accuracy of this metric for your project, consider the 

following refinements: 

1. Non-linear Interactions in Attractiveness: 

   - Modified Formula: W_f(t_r) = s_f^alpha * g_f(t_r)^beta 

   - Purpose: This modification allows the attractiveness component to more accurately 

reflect complex real-world interactions between a facility’s quality and its usage patterns, 

which can vary significantly throughout the day. 

 

2. Dynamic Distance Decay Function: 

   - Modified Formula: K(c_if(t_r)) = e^(-lambda(t_r) * c_if(t_r)) 

   - Purpose: Adjusting the decay rate based on real-time traffic conditions improves the 

accuracy of the model in representing the actual inconvenience of longer travel times 

during peak traffic hours. 

 

3. Composite Utility Function with Interaction Terms: 

   - Modified Formula: U_f(i) = W_f(t_r) * R_f(i) + theta * W_f(t_r) * R_f(i) * D_if 

   - Purpose: By introducing an interaction term that includes additional contextual factors 

like service quality or facility congestion, this adjustment provides a deeper understanding 

of the multifaceted nature of accessibility. 

 

4. Time-Variant Parameters in Accessibility Formula: 

   - Purpose: Allowing key parameters in the utility calculation to vary with time 

acknowledges that sensitivity to factors like attractiveness and travel time can change 

based on daily or seasonal patterns, enhancing the model's responsiveness to temporal 

dynamics. 

 

 



We can see ChatGPT was able to produce a good summary of the metrics, their application 

to our project, and potential modifications to the formulas.  

There were a number of reasons I selected this paper for our project. First, the accessibility 

metrics are straightforward to implement and they make intuitive sense. The idea is to 

define an utility function as the product of an attractiveness function and a distance decay 

function that decreases the attractiveness as distance increases. There are then three ways 

of  aggregating these utilities for a location across facilities. The end result is an accessibility 

metric for each origin for a given time of day. This accessibility metric is based on sound 

logic and is easy to explain in simple terms. 

In our project, it may be interesting to see how the accessibility metric changes for a 

location as a function of time. The metric will likely have discontinuities because it will drop 

after a bus passes their area. While this level of detail is great for certain analyzes, in 

general, it would be good to have an overall accessibility metric for each location. Therefore, 

a necessary extension of this work is to determine how to aggregate these time-dependent 

values. The simplest approach would be to integrate the accessibility metric over time. A 

more realistic approach would be to integrate the product of the accessibility metric and a 

time-varying weighting metric. This would allow greater emphasis to be placed on 

important times of day such as during business hours. 


