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Wait Time Estimation
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Wait time: First platform association to last platform disassociation
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Travel Time Variability
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4 to 8 Stations 9 to 14 Stations 15+ Stations

No Transfer Short, no transfer
Medium, no 
transfer

Long, no transfer

One Transfer Short, one transfer
Medium, one 
transfer

Long, one transfer
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All devices traveling on each station 

pair are aggregated and the station 

pair’s travel time Coefficient of 

Variation is calculated.

Station pairs are classified and the 

Coefficient of Variation distribution 

curve for each category is plotted.
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Museum – St. Andrew

Finch – Wellesley

Bathurst – Union

Short, w/o transfer

Long, w/o transfer

Medium, w/ transfer



Journey Length 

Transfers
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Higher average C.o.V

Greater spread
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Most journey pairs are faster than predicted, 

but especially trips with a transfer.
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Buffer Time Index =
𝑡95 − 𝑡𝜇

𝑡𝜇
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“The Buffer Time Index (BTI) expresses the amount of 

extra "buffer" time needed to be on-time 95 percent of 

the time (late one day per month)” - US DOT



Buffer time inversely proportional to journey time 

increases with transfers and journey length.

AG



Subway Arrival Detection
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• Passenger-based metrics > Vehicle-based metrics

• Wi-Fi/Cellular/Bluetooth yields actual travel times

• Allows for more advanced metrics on reliability

• Signal analysis can be used to detect train arrivals
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