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

system. 

SUMMARY 

[0004a] f the p:esert-4B^ea#ea?--th«Fe-4s--pfovMed-^^ 

a-^a«st4^-aeeeffliaedati©fi^he-seaFefe-€pjei:y^©fiip4siBg~a-g€©gmpMeal~4eeati€ffl--aad-ar^ate 

megetH^leHtifyffigr-by-4be-eeffip:at€SFr-«fie-ef-«MMS~-a£«e¥ffi»e4atiess-4fi-4h^^ 

0|F_ffieFe_4^eRtj^4_ae6eHffii©4ati©HS7--4etOTH«Mffltg—by-A© 

eefflprfefy-a-p¥6feaMlity-e£-b©eteRg?--wh«fefflr-4l:K^^ 

Mkefeess4ba^fee-gaest^ft411 •• be abfe^e-^eek-fee-aeeemffiedatrefi-ef^he-etoeHPaBj^-speeilied-ffi 

#i«-geai:^i-^fa«FyH®HlEia#-:Si©-©ae-^:-^^:®-^®»tified--aee©fflffl©dati^is-%ased-at-4east--eH-4he 

prebaMj^y-e#%©ekiHgf-a»d-pre¥i^H5g-:fee^:aHk©d-aeeemffi©dati©Bs-te-#ie-g«est7 

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; identifying, by the computer, 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; for each of the accommodations in the set, calculating, by the 
computer, a predicted avail ability of the accommodation using a machine-learning predictive 
model trained on a plurality of past, booking requests 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; 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 he 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. 

[0004b] Aeem::dHi^4e--a--s©eefy--aspe6^f4fee-^:«seiit4B^efi^HT-S^Fe-4s-j3Rmde€l-afi 

aaeefflmBdatteB--f^servatiefl--^ystemT-^3empftsiag^—a—eeiaputei^Feee&sef^—a-seamh—taeArie 

e?^0e«ted-by4he-p:e€esseF-aad--6ea6gtged-te^e6etve-ar^ea3;eh-qttety#ena--ar-gttestrfee search 
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€paaFy--6eiBprisisg a geegfapMeaj-4e€atteB---aa<i a -fete—-range; -4defrtMy--eae-^F--mefe 

a^e0ffl3H©4atie»&--feased---eft—fee—seafefe—qaeiyf—fef—easfe—ef—fee--©»e—ei=-®©fe-44eatifie4 

a«eefflmedatieH%4et®ffiHH«-ar^«feaMky-«^b©^efflgrw43tereiB~fee-pfeteability-ef:b©ela»g-is-a 

measure of a-4ik:eliness-4bat fee-gaest will b#HiMe-4e-%ee^4h^-a6€eB^m&datieft-ef:-fee--date 

rBH^&-sp0eifie€MB-4be^eafel^«eiy^Bd-4:x»t4ti^-0fte-OMf)£«:«44©i^fi6d--aee0fflffie4a#ofts 

ba&ed^4east-efi--a-jM^feaMMty-ef%©el-a&g7 

According to a second aspect of the present invention, there is provided an 
accommodation reservation system, comprising: a computer processor; a 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 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; 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, hooking requests 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; 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 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; and rank the accommodations in the set based at least on 
their respective probabilities of booking, 

[0004c] A«e©Mia^4©-a-#»d—as^et--ef-#»-^feseHt-4a¥- cirtiorXj provided A 

fYyn-p-i pt. f/M- l-v (r-f t-\ st- n n A A m y>-< A n •f-i A -it fhq i JCV<- nfAWAW r\ r\ <3 xnh v/iiipxAtwx prcrgrrrm cutro XXJIcnr/v7ToxrgetT^voiiriii crrcUiv/gtTt'txi OOLIC1 mrcn 

e?te0ated--by-a-pr©«es«0r--ea«ses-4fee-p:0©©sser-te^e6ei*e-a-seai:eh--^eei:y^©iB--a--g«e8tr4he 

seaf«h-q«ery~^effipmifi^-a-^eegfaphi©ai-leeatieH-aad-a-date-Tra&gef-44«itify-efte-OT--ffieFe 

aeeemffl#datieiis—based---m—eia«---oi:--«ef:e-4d©atyi«d 

ffleasei:e-ef:-a-4ifasM»ess~-4feat4he-geest-^yilJ-be-€Me^4e-b©elr4i^^ 

FaBge-speeiSed4H-4he--sea$#i-qBeFy^--aad-refile-the-^fie~eiH:ft6Fe-4deatiSed-aeeeHi«ie4atiefis 

based-xitleast-eH--a-p:el9aMity-0f%e©Mttgt 
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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 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 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; for each of the 
accommodations in the set, calculate a predicted availability of the accommodation using a 
machine-!earning predictive model trained on a plurality of past booking requests 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; 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 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; and rank the accommodations in the 
set based at least on their respective probabilities of booking. 

|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. 

[00111 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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Wl»Ks~t4mmed-4*f 
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, eae-ef-mefe-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; 

for each of the ese-e^Baefe-Meetiij^acconmiodations 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 requests 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 d^temiaigfr%¥-the 

meas«fe-e£-a4ifeeMHess-feat4fee-g:aest-w411-&e-aWe4e-beek-fee-a660ffiffle€lratieft-ef 
tbe-dMm:aBge-sp^4fiM4H-4h.e-seaFefe-qti«y; 

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 en^-eMHei^e-tdeati-fred-accommodations in the set based at least on the their 
respective probabilities prebatel-rtv-of booking; and 

providing the ranked accommodations to the guest. 

p:efeafeiMty-0^^ilaMMty4s-«^:i©asH:e-e»#4}3«4ifeetiHess4hat4fefr^S6©B:Hae4at4&fi4s-gei»g4©-be 
avai4abte^Mi4he-date-raagev 

j®al»bility-e£-a¥dM3ffity4s~4fai!^~aiHie€t«este-^w-ae6WBiH^ 
in-lhe-pastr 
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42. The computer implemented method of claim 21, wherein the plurality of past hooking 
requests were oft-feqaeste-fef 
aee©f»H»4ati©fis-made at most a threshold number of days in the past. 

#3. The computer implemented method of claim 21, wherein the predicted availability of the 
accommodation pfebabiU^y-ef-availabiMtv-^et^tamed-by-fee-pfedigtive^Be^et-is based on a day 
of a week the accommodation is requested for. 

64. The computer implemented method of claim 24, wherein the predicted availability of the 
accommodation pfebaMtit¥-e#-awilaMfey-detemMad-b^hei3fedietiw-iBe€tel-is based on a 
month the accommodation is requested for. 

7-5. The computer implemented method of claim 3-i, wherein the predicted availability of the 
accommodation prebability^favaikifeility-detemHfied-by^fee^edietiveHfHedel-is based on 
whether the day the accommodation was requested for is a holiday. 

pf©feabifey^ef^i©6eptaH6^4s-arffl©asHfe-ef4he4tk©liEiess4hat-a4i©st^ss©d^ted-withjftte 
aeeefHmedatiea-is-geiHg4e-ae6ept-a-FeqttestHEHade-by4ke-gttes%-piwid«€l-&at-&e-a^ 
•8.-1 f-j-tj r t-e t 1 fsl^l 8 f* i.i> u^xcrnjoiv. 

96. The computer implemented method of claim $1, wherein the probability of booking 
acceptance is calculated based on booking requests pfedietiv^^Be^el-ferthe-probayiriy-^ 
ae©eptaBee4s-teifiM-eiH:©qtteste made for a number of days in the past. 

4-07. The computer implemented method of claim SI, wherein the probability of booking 
acceptance is calculated based on booking requests predieti¥e-«ed«Herfie^r©feaMlrty-©f 

e-4-s tf-amed-efrfequeste-rnade for a number of days in the past with a probability of 
availability greater than a threshold. 

4+8. The computer implemented method of claim &1, wherein the probability of booking 
acceptance is based on determiegd-by-thgHpf^dlMiye-ffiedd^s-^etofmiTOd-^^ or 
more properties of the guest searching for accommodation. 
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449. The computer implemented method of claim SI, wherein the probability of booking 
acceptance is based on detemaeed-by the-predietive-medel is detemffled%y-afeibtttes of one or 
more properties of the host associated with the accommodation. 

4410. An accommodation reservation system, comprising: 
a computer processor; 
a search 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 one ivr-more a sel 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-ea-the 

for each of the efie^Mftefe-Meaftfie-d-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 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 

aeeeflMBedatkjfboftte^late-^aage-speeified-- •HI. the SC£11 eh-qnery; 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 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; and 

rank the <we tu- nM+rekientifved- accommodations in the set based at least on a their 
respective probabilities gfebabi&fcY-of booking. 
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i4~. The-aeeeffieiedatioiHWMMyafief^-systefflr-ef-e^^ 
«Mf¥aiiabilkyHH9©d«4e-e?te6at©d-byjfee-€©iBp:atei:-aRd-6efifigHfed4e-d©teM«i0-« 

pmbabilify-©f«¥aiteMllty-«siftg-a^fedieti;,(feHffl©delT-wfee¥eiH4fee-pfebabilrty-©f 
ava&aMfey^s-a-measare of a lAeMfl«ss4lMMbe-ae€-efflffle4atkffl4s-geiHg4e4»e 
available^kf-tfete-ftte-fasger 

44-. The-aeeei»ffl»€teift©frfe8«^3lieBr~systeffiH3f^teH»^ 
}^feaMlit^^:«vai4a%Mily4s4i«iMci^H-^:e<p€ste4©r-«©ei«M04al4efis-imde--a^€^--a4l3:fesl3.eW 
»tHttbeF-e£days4R4he-pasfc 

4-611. The accommodation reservation system of claim. 44-10, wherein the predicted availability 
of the accommodation ^ebabilitv-ef^yaiiaMlitv-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. 

1 1 HPI-to o/-^>rvt-»">T-%t<r\/4*->•<-•>ovoi-p.ry\ A"f Y»1 oim 1 '"X A vH'K^Amnrioinff' •i"7". x'Tlvy' CI:V\>v/1111 xl V/O'Ct Vlv/Tl 1 V titiv/ii o j alvili A7i UiuiAAi. 1. iU-iTiiwi Wuiiipi xoui^j» 

a»--ae6eft^3-e-ma€Me-e«^rt©d-%-e0e3f«-tei^-^^ 
a00^tan0e-iising-a'f redietive-imodel, wherein the probability of aooeptaaee-is-a 
meas»fe-©f1«4y!eeliHess-Aat-a4iest-ass©eiated-wife-tfee-ae6eiaffl©datieH4s-g©iftg-te 
aee^pt-aH^€|««st-ffl-ade~%y4{^gTOsV^reJ^4d«d4fea^^l=^e^eeeBmleda&e«4-s--m^ailaMeT 

4-8-12. The accommodation reservation system of claim 4410, wherein the probability of 
booking acceptance is calculated based, on booking requests p^edi6ti¥©-iB0d#-ftrf»^Feb-ab-ifty 
0f-a©eeptffl§6e4s4Faffl«d-€H:i--feq«©s-t&--made for a number of days in the past. 

4-913. The accommodation reservation system of claim 4-210, wherein the probability of 
booking acceptance is calculated based on booking requests predietwe a» ifid_£a •fit O TV,7,T\\"\ O 1 1 f"V' 

iiiv ^3TXjVJTtk?TTTC~J 

<r>f-aeeef>u«we-is-u:ame^^^ for a number of days in the past with a probability of 
availability greater than a threshold. 

2014. The accommodation reservation system of claim 4-710, wherein the probability of 
booking acceptance is based on aee«ptaflee-4eteHftiae€l-kv4he-pfe4ie#v!e-ffie€tel4s-4eteHRH 
attribtttes-ef-one or more properties of the guest searching for accommodation. 
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34-15. The accommodation reservation system of claim WjO, wherein the probability of 
booking acceptance is based on aeeegtaaee-^temim-ed-M^h^yefetiw^gedel^s-d^teHm 
attribwtes-ef-one or more properties of the host associated with the accommodation. 

3316. 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 oneiH' iHore 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 d OH oh query; 

. for each o f the eae-ef-Hiere4deHtified-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 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 

fl-iA QAAA'fiim fyf fl^P1 I'an /tv.T> cr\a,Ai -ft £%A iti j-l-, <3. f Gkft /-TI r' n r\ A IJV/OJLV tx.LV/ avvuuniiiJvtmiVii Oi txx'CT uuXw rangwDpvwiilvu ili txl v-* ovuivu v| Liwx^y ^ 'CCTPCt 

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 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; and 

rank the accommodations in the set based at least on a their 
respective probabilities pmbabititv-of booking. 

tl%at-«a«ses44ie-pfeeess©F-te 
determine a prehabilAty-0f1ay^4W3ijAty-Himg-ar-predA6#¥&^Bo4el7-wl^-efflA& probability 

o4:-avftilabilit\ is a-m^asta^-ef-a-jiketiBess^ha^the-aeeefflmedaterKS-geiag-te-he 
aroilaM^w-the-^ateHFafigeT 
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3417. The computer program product of claim 33-16, wherein the plurality of past booking 
requests were piFedie#ye-iB^d€lfor'thei3febaMli4y-ef-a¥aiteMlitv is-^ram^d-eH-^wagste-jef 
aeeo«iHi©4a#0fis-made at most a threshold number of days in the past. 

3-518. The computer program product of claim 23-16, wherein the probability of booking 
acceptance is calculated. ff^4ie#¥^^>dat4erth^i3rehaMlrt¥^a€0et?ta«e«4s4FaH^-d-&iH:eqB-este 
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. 

2/rh- fte^«ip«teF^refmi?^p^dH-et-^rf-6W»4-2Art-h6r-©©BipTisi-Hg-eei;»peteF-pi:0gFafflr-6e4e 
tbtat-eaases-tfee^F©eessef4e 

flQ|-A>~tv>iyiA n t-> o l~% •» I •% -f-x / f\'P Q /-">/•"> QtifQ -fi r*> a. nfmrr o •; i\ JC$ yv-t r\/"f pil •% t ;l-t 1fit a <->!•> ^t-vi 1 •% f- •% 7 Uvtwiiiliiiw iX U i \J 'kJ iX'kJ Li A IV \J~1 w|J iiXtTC^O^XoTXXgj U p1!. V/Crx\-<L1. v </ lTX\70~Crr; vfiivlwiil Liiv jv i "JuUutiit J 

ei1aeeaffeffie&4§--THHea5ffl:e-«£-a43teIffi«ss4h^^ 
a©eeHfflw4alk)H4s-g©ift^e-«©e©|^a^qTOSt«M643y4fee--g«-ast7-«:ev-i4ed--fe.at--th€-
aeeemffledatieiHS-availaWeT 

¥h The oomputer-p-egFaiB: product of claim 26v-wherein the-predi®tive model for the 
•"> 1-a. 11 1 f T. r r%4- AAA£vy%fiT%/'»Q, -t r» r>fy f art! c •moi'lo -Pr>y Qi vttr\ -f iri vtQO'f-i v> t'J CVCJ TZrt-y " ̂TJL UvU s7p^CKI1.vv i O ci ctlixsw-vi \_/1JL l^vjUvotL) liJ Uvt-W ±.v/iCTXCCniXDvI uxwXCJo I Ii Uiw |jual. 

3& Th^-eefflpttteF^fe^ram^eduet-ef^teifflr^^wbeFefflHthe-piFedietwe-flEtedel-^f-fee 
p^aMity--^4i©eepiafiee4s4KH»e€ll^Me€)^-^^ 
pr©babiyty-ef:wailability-^eateF-tfeffi-a-fcesh©WT 

2919. The computer program product of claim 2618, wherein the probability of booking 
acceptance is calculated based on. gfebabitity-ei1-a66efftafie&- dcl0FlTH110^r~fey the jpl~@€h; ©tive-fsedel 
is-deteFffHRed-by^ttfihtttes-ef-one or more properties of the guest searching for accommodation. 

3-020- The computer program product of claim 2618, wherein the probability of booking 
acceptance is calculated based on i9febaMlrtv-^-aeeei»taae0-4etei:fflirBa44»y4he-i3Fadt6ft¥e^Be4el 
is-deWFmir>e{l by attributes of -one or more properties of the host associated with the 
accommodation. 
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