likelihood that the user will get an accommodation through the accommodation reservation

system.

SUMMARY

[06004a]

computer-implements ‘WS&&F@%—E}H@W—&%
a-guest-for-accommeodation;the-search-query-comprising-a-geographical-location-and-a-date
ranger—tdentifing—by—the—computer—one—or—more—aceommodations—in—the—geographieal

According to a first aspect of the present invention, there is provided a

computer implemented method, comprising: receiving, by the computer, a search query from

a guest for accommodation, the search query comprising a geographical location and a date

range: identifving, by the computer, a set of accommodations in the geographical location.

each of the accommodations in the set is associated with an availabilitv calendar that is

maintained bv a host of the accommodation and indicates that the accommodation is not

booked during the date range: for each of the accommodations in the set, calculating, by the

computer. a nredicted availability of the accormmodation using a machine-learning predictive

model trained on a plurality of past booking reguests and whether those requests were

accepted or rejected. the predicted availability for an accommodation in the set indicating a

likelihood that the accommodation that is not booked during the date ranse according to the

associated availability calendar is in fact available for booking during the date range; for each

of the accommodations in the set. calculating. by the computer. a probability of booking

acceptance that indicates a likelihood that an acceptance will be received from the host of the

accommodation in response to a booking request received from the guest, the probability of

booking acceptance for an accommodation in the set being based upon the predicted

availability for that accommodation; ranking the accommodations in the set based at least on

their respective probabilities of booking: and providing the ranked accommodations to the

guest.
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According to a second aspect of the present invention, there is provided an

accommodation reservation svstem, comprising: a computer nrocessor: a module executed by

the processor and configured to: receive a search guery from a guest, the search gquery

comprising a geowgraphical location and a date range: identify a set of accommodations in the

geographical location, each of the accommodations in the set is associated with an

availabilitv calendar that is maintained by a host of the accommodation and indicates that the

accommodation is not booked during the date range: for each of the accommodations in the

set, calculate a predicted availability of the accommodation using a machine-leaming

predictive model trained on a plurality of past booking requests and whether those requests

were_accepted or reiected, the predicted availability for an accommodation in the set

indicating a likelibood that the accommodation that is not booked durine the date range

according to the associated availabilitv calendar is in fact available for booking during the

date range; for each of the accommodations in the set. calculate probability of booking

acceptance that indicates a likelthood that an accentance will be received from the host of the

accommodation in response to a booking reguest received from the guest. the probability of

booking acceptance for an accommodation in the set beine based upon the predicted

availability for that accommodation: and rank the accommodations in the set based at least on

their respective probabilities of booking.

00043 A oo damey 40 fhipd acmeot (I o gty EM hawe so nrosnded o
ST O, RO TR TS O S5 2 3 PEOSUIITIIEY S x, CEEOT (SN 3 i A= e

N N R LW PR 3 s 1 g
Lo s SEOTT T T OO PO T

s—the—processor-torreceive-n-search-gueryfrom-a-sues
» . . . bical locas o . identit )
W%%@%W@MWW%%WM@%r&
measure—of-a-likeliness-that-the-suest—will-be-ableto-book the-nccommeodation-of the-date
) Fod inthe | e and rank 4 ) dentified Lations
2a



According to a third aspect of the present invention. there is provided a

computer program product comprising a computer-readable storage medium containing

computer program_code for booking accommodation, the computer program code when

executed bv a processor causes the processor to: receive a search guery from a guest. the

search guerv comprising a geographical location and a date range: identifv a set of

accommodations in the geographical location, each of the accommodations in the set is

associated with an availability calendar that is maintained bv a host of the accommodation

and indicates that the accommodation is not booked during the date range: for each of the

accommodations in the set, calculate a predicted availability of the accommodation using a

machine-learning predictive model trained on a plurality of past booking requests and

whether those requests were accepted or reiected, the predicted availability for an

accommodation in the set indicating a likelihood that the accommodation that is not booked

during the date range according to the associated availability calendar is in fact available for

booking during the date range: for each of the accommodations in the set, calculate

probability of booking acceptance that indicates a likelihood that an acceptance will be

received from the host of the accommodation in response to a booking reguest received from

the guest, the probability of booking accentance for an accommodation in the set being based

upon the predicted availability for that accommeodation: and rank the accommeodations in the

set based at least on their respective probabilities of bookine.

[0005] An accommodation reservation system can predict the availability of an
accommodation for a given period of time, based on the accommodation’s current listed
availability and the past behavior of the accommodation’s host in updating the availability
information for the accommodation. In one embodiment, the accommodation reservation
system uses a machine learned predictive model, herein called an availability model, to
predict the availability of an accommodation.

[0006] The accommodation reservation system can also estimate a probability that,
provided an accommodation is available, the guest’s request for accommodation is going to
be accepted by the host. In one embodiment, the accommodation reservation systems uses
another machine learned predictive model, herein called an acceptance model, to predict the
likelihood of acceptance based on information about the guest, information about the trip, and
the host past behavior in accepting or declining accommodation requests.

[0007] Embodiments of the invention can also use the availability model and the
acceptance model to rank the listings returned in response to a search query. Given a set of
accommodations that satisfy a user’s request for accommodations, the accommodation
reservation system ranks higher all the accommodations that a guest is most likely to be able
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to obtain or book, using a function of the outputs of the availability model and the acceptance
model. Other embodiments use those models to filter the search result and only display the
listing with an availability probability and/or acceptance probability larger than a threshold.

[0008] The features and advantages described in this summary and the following detailed
description are not all-inclusive. Many additional features and advantages will be apparent to

one of ordinary skill in the art in view of the drawings, specification, and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a system diagram of the accommodation reservation system, in
accordance with an embodiment of the invention.

[0010] FIG. 2 is a block diagram illustrating the different modules inside the
accommodation reservation system, in accordance with an embodiment of the invention.
[0011] FIG. 3 is an illustration of the class diagram of the accommodation reservation

system, in accordance with an embodiment of the invention.
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CLAIMS
1. A computer implemented method, comprising:
receiving, by the computer, a search query from a guest for accommodation, the search
query comprising a geographical location and a date range;
identifying, by the computer, ene-or-more-a set of accommodations in the geographical

location, each of the accommodations in the set is associated with an availability

calendar that is maintained by a host of the accomunodation and indicates that the

accommodation is not booked during the date range;

for each of the ene-sr-moreidentified-accommodations in the set, calculating, by the

computer, a predicted availability of the accommodation using a machine-learning

predictive model trained on a plurality of past booking reguests and whether those

requests were accepted or rejected, the predicted availability for an

accommodation in the set indicating a likelihood that the accommodation that is

not booked during the date range according to the associated availability calendar
is in fact available for booking during the date range determiningby-the
@%&W@HWMQ%%@W%%W%%&%%&MM%@M

B e ahle
Fuy > X

&

TS A Y ﬂﬂqm that the

£x
Heasyr TTOETEURIT (SN ¥ eIt & At

for each of the accommodations in the set, calculating, bv the computer, a probability of

¥

pee it X
T v

Pa
¥

-

Y

letha ne modation.of
E SHTES SCITY

booking acceptance that indicates a likelihood that an acceptance will be received

from the host of the accommodation in response to a bookine reguest received

from the guest, the probability of booking acceptance for an accommodation in

the set being based unon the predicted availability for that accommodation;
ranking the ene-er-more-identified-accommodations in the set based at least on the their
respective probabilities prebability-of booking; and

providing the ranked accommodations to the guest.
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42. The computer implemented method of claim 21, wherein the plurality of past booking

requests were preg
aceommeodations-made at most a threshold number of days in the past.

53. The computer implemented method of claim 21, wherein the predicted availability of the

accommodation prebability-efavailability-determined-by-the-predictive-modelis based on a day

of a week the accommodation is requested for.

64. The computer implemented method of claim 21, wherein the predicted availability of the
i bilit-determined-by-the-predictive-meodelis based on a
month the accommodation is requested for.

accommodation

75. The computer implemented method of claim 21, wherein the predicted availability of the

accommodation prebability-ofavailabilit-determined by-the predictive-medelis based on

whether the day the accommodation was requested for is a holiday.
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96. The computer implemented method of claim 81, wherein the probability of booking

acceptance is calculated based on booking requests predictive-model-for-the-probability-of
aceeptanee-is-trained-onrequests made for a number of days in the past.

107.  The computer implemented method of claim 81, wherein the probability of booking
acceptance is calculated based on booking requests predietive-modelfor the-probability-of
aceeptance-is-trained-en-requests-made for a number of days in the past with a probability of
availability greater than a threshold.

4+4+8.  The computer implemented method of claim €1, wherein the probablhty of booking
acceptance is based on determined-by-the-predictive-model-isdete 4

more properties of the guest searching for accommodation.
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129.  The computer implemented method of claim 81, wherein the probability of booking

acceptance is based on determined-by-the predictive-modelisdetermined-by-atirtbutesofone or

more properties of the host associated with the accommodation.

1310. An accommodation reservation system, comprising:
a computer processor;
a seareh-module executed by the processor and configured to:
receive a search query from a guest, the search query comprising a geographical
location and a date range;

identify ene-er-mere-a set of accommodations in the geographical location, each

of the accommodations in the set is associated with an availability

calendar that Is maintained by a host of the accommodation and indicates
that the accommodation is not booked during the date range based-en-the
seareh-guery;

for each of the ene-ormoreidentified-accommodations in the set, calculate a

predicted availability of the accommodation using a machine-learning

predictive model trained on a plurality of past booking requests and

whether those regquests were accepted or rejected, the predicted availability

for an accommodation in the set indicating a likelihood that the

accommodation that is not booked during the date range according to the

associated availability calendar is in fact available for booking during the
date range W%{W%@W@Hﬁ%h&ﬁ@b&b&%
: the-suest-will-be-able-to-boolcthe
aee@mm@éaﬁ%@@%h@%&a%e&m&ﬁ@é sp-thesesreh-gueny; and
for each of the accommodations in the set, calculate probability of booking

acceptance that indicates a likelihood that an acceptance will be received

from the host of the accommodation in response to a booking reguest

received from the guest, the probability of booking acceptance for an

accommodation in the set being based upon the predicted availability for

that accommodation; and

rank the ene-eormeoreidentified-accommodations in the set based at least on a their
respective probabilities prebability-of booking.
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1611. The accommodation reservation system of claim 4410, wherein the predicted availability
of the accommodation prebability-efavailability-is based at least on one selected from the group
consisting of a day of a week the accommodation is requested for, a month the accommodation is

requested for, and whether the day the accommodation was requested for 1s a holiday.
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181
booking acceptance is calculated based on booking requests predietive-model-for-the probability
of-acceptance-is-trained-en-reguests-made for a number of days in the past.

= IS

The accommodation reservation system of claim 4710, wherein the probability of

1013, The accommodation reservation system of claim +710, wherein the probability of

booking acceptance is calculated based on booking requests predictive-modelfor-the probability
of aceeptance-is-trained-on-reguests-made for a number of days in the past with a probability of

availability greater than a threshold.

2014. The accommodation reservation system of claim +710, wherein the probability of
booking acceptance is based on secceptance-determined-by-the-predictive-modebisdetermined-by
atiributes-ofone or more properties of the guest searching for accommodation.
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2415, The accommodation reservation system of claim +710, wherein the probability of

booking acceptance is based on aceeptance-determine

atiributes-ef-one or more properties of the host associated w1th the accommodation.

2216. A computer program product comprising a computer-readable storage medium
containing computer program code for booking accommodation, the computer program code
when executed by a processor causes the processor to:
receive a search query from a guest, the search query comprising a geographical location
and a date range;

identify ene-or-meore-a set of accommodations in the geographical location, each of the

accommodations in the set is associated with an availability calendar that is

maintained bv a host of the accommodation and indicates that the accommodation
is not booked during the date range based-on-the-search-query;
. for each of the ene-ermereidentified-accommodations in the set. calculate a nredicted

availability of the accommodation using a machine-legrning predictive model

trained on a plurality of past booking reguests and whether those requests were

accepted or rejected. the predicted availability for an accommodation in the set

indicating a likelihood that the accommodation that is not booked during the date

range according to the associated availabilitv calendar is in fact available for

booking during the date range

prebabilitrefboolkingis- a%@mv%ke%mw—%&%@»&%&%ﬁﬁ%@%@%
boelkthe-accommedation-ofthedate v i ; -searel-guery; and

for each of the accommodations in the set caiwla‘te pmbahﬂzw of booking acceptance

that indicates a likelihood that an acceptance will be received from the host of the

accommodation in response to a booking request received from the suest, the

probability of booking acceptance for an accommodation in the set being based

upon the predicted availability for that accommodation: and

rank the ene-ormeore-identified-accommodations in the set based at least on a their
respective probabilities prebabiit-of booking.
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2417. The computer program product of claim 2316, wherein the p]uxahtv of past booking

requests were predictive-modelforthe-probabilit
accommeodations-made at most a threshold number of days in the past.

2518. The computer program product of claim 23216, wherein the probability of booking
acceptance is calculated predistive-modelforthe-probabilibof-aceeptanceis-trained-on-requests
is-based at least on one selected from the group consisting of a day of a week the accommodation

is requested for, a month the accommodation is requested for, and whether the day the

accommodation was requested for is a holiday.

26— The-compterprogram-produet-olfelaim 22 forthercomprising-computer program-code
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2919. The computer program product of claim 2618, wherein the probability of booking
acceptance is calculated based on prebability-of-acceptance-determined-by-the-predictive-model
is-determined-by-atiributes-of-one or more properties of the guest searching for accommodation.

3020. The computer program product of claim 2618, wherein the probability of booking
acceptance is calculated based on prebebility-ef-acceptance-determined-by-the-predictivemedel
is-determined-by-atiributes-of-one or more properties of the host associated with the
accommodation.
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