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MATCHING IN TWO-SIDED PLATFORMS DYNAMIC DISPATCHING MECHANISMS THE RANDOMIZED FIFO MECHANISM
= Bloomberg Sl A simple model Head of the queue
u ber Hechnoloay e * Continuous time, stationary and non-atomic supply and demand Riders + | |
Il_l\amnazign [S):ri‘\:;s Pl;\c:ﬁes N R e Destinations: £ = {1,2, ..., L}; Arrival rate of riders to destination i € £: j; Q:l 551 92 552 . pr pr
lgn Treegs t(g> Get M(?re Work | Ao | * Riders’ patience level: —a rider will cancel trip request after /> driver declines A randomized FIFO mechanism is specified by P "bins". A trip is first dispatched
S o B s © ANG} * Arrival rate of drivers: A; Opportunity cost of driver’s time: ¢ to a driver in the first bin [b,, b1] uniformly at random. If declined for k*" — 1 times,

prinstacart GOSNl S aattenE B80T 7 * Net earnings from a trip to location i € L: w;. Assume wy > wy -+ > wr, > 0 then for the £'" time a trip request is dispatched, select a random driver from [b, , by].
L Transparency and flexibility Theorem. Randomized FIFO achieves the second best in Nash equilibrium.
A IIIIII o y o Dr%vers know the supp.ly, de.ma1.1d, queue length, the.lr posf.aon.s in the queu.e. Discussion.
L g ¥ * Drivers may freely decline trip dispatches based on trip destination and earnings, e When drivers are straightforward, drivers closer to the head of the queue are pri-
amazonrLEx | or at any time leave the queue, or re-join the queue at the tail. oritized for trips to any destination— fair, and robust to idiosyncratic preferences
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e Drivers who have waited longer in the queue (i.e. in earlier bins) will accept
higher earning trips — small variance/uncertainty in drivers’ net payoffs

e Assigning jobs to closest drivers leads to congestion— all drivers try to get closer

e Today’s ridesharing platforms (e.g. Uber and Lyft) maintain virtual FIFO (first in
first out) queues at airports, for drivers who are waiting in designated areas
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Loss of reliability, revenue and trip throughput under FIFO dispatching

S , S . . Direct FIFO. Dispatch location i trips starting from the N position in the queue.
e Heterogeneity in earnings by destination: long trips pay substantially more

Varying rider patience level P
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Fixing rider arrival rate at 12 per min, and driver arrival rate at 10 per min
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