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Ride-Pool Posted Price Mechanism

(1)Customers Arrive  (2) Operator Quotes Prices  (3) Customers Respond (4) Operator Matches Equival . d Algorithm 1: Generate Posted Prices
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4:  Sample a set of intrinsic values ¥ ~ F

] 5. Run the optimal auction from Section 4.1 with the
I sampled intrinsic values v
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Challenges. (1) P ricing and (2) MatChlng is the same as in an 9:  Get the probability prob, = '\; of  being served

\ / optimal auction 10:  Smooth out this probability by clipping it to the
range [MIN_PROB, MAX PROB]

Choices and chaIIenges 11:  Generate the price: i, = F,~* (prob,)
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« Constraints

Experimental Results

« Not bipartite

« Generalisation of Bipartite Matching HR ANEN o Max Wait Time: 5 minutes, Maximum Delay: 10 minutes
« Baselines: No Surge, Fixed, Dynamic
i ; Normalised Revenue
. WelghtS “‘“gm’[‘ = “:'Er-ﬂhﬂr + j:‘ k ﬂ @ - rs .

« Objective

| Variants | NoSurge Fixed Surge Dynamic Surge Myerson
2000 1.0000 £ 0.0000  1.0059+0.0032  0.9936 4 0.0044 1.0140 + 0.0022
Vehicles 1500 1.0000 £ 0.0000 0.9894+0.0044 0.9752+0.0025 1.0223 +0.0029
1000 1.0000 £ 0.0000  0.9829+0.0035 0.9480+0.0064 1.0306 + 0.0023
K 4 | 1.0000£0.0000 0.9853£0.0031 0.9461+0.0102 1.0090%0.0018
Capacity 2 1.0000 £ 0.0000  0.9894+0.0044  0.9752+0.0025 1.0223 +0.0029
| 1 1.0000 £ 0.0000  1.0295£0.0061 1034900124 1.0499 £0.0024
Uber 1.0000 £ 0.0000 1.0138 £0.0025 1.00014+0.0007  1.0118 £ 0.0033
Price Sensitivity |  Price Conscious 1.0000 £ 0.0000  0.9894£0.0044  0.9752+0.0025 1.0223 £0.0029
Very Price Conscious | 1.0000 £ 0.0000  0.8634 £ 0.0037  0.8559+0.0126 1.0025 £ 0.0033
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Ride-Pooling as an auction §
I

« Seller — Ride-pool operator. Buyer — Customers who want rides o T Fcwd S
~— Dynamic Surge
os = wyorson
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« Single parameter K Time /
o Item sold — Service of being transported from source to destination
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Proposition 1 (Utility Maximising Auction) We can max-

« Price sensitivity and intrinsic values  imise ihe expression in Eq 5 by allocating according to:
max Y ot (0L Y ) +8)  © o Incorporate Future Value
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« Auction objective and payment rule . g0 <1 -

for a request.

it

denotes the ‘virtual value’

o Theoretical Guarantees

« Allocation Rule
o Utility Maximizing Auction - Modified Myerson Theorem
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