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SUMMARY

10  [0002] Embodiments of the invention are defined by the claims below, not this
summary. A high-level overview of embodiments of the invention are provided here for
that reason, to provide an overview of the disclosure.

[0003] In a first illustrative aspect, a set of computer-useable instructions provides
a method of targeting advertising content to a user of a mobile device based on predicted

15  device location. In an embodiment, the method includes collecting time-stamped device
location data associated with the mobile device. The data can be collected according to a
dynamically updateable sample design. An embodiment of the method includes updating
a dynamic geo-temporal model that represents geo-temporal data associated with the
device. Using the geo-temporal model, a device location can be predicted for a specified

20  time period and advertisements can be selected based on the predicted location. Selected
advertisements are provided to the mobile device, and can be configured to be presented to
the user during the specified time period. In further embodiments of the present invention,

the sample design and geo-temporal model can by dynamically updated to result in more



WD 2010/ 036525PCT/ US2009/ 056762 accurate nodeling and predicting, while

m ni mzing processi ng burdens and networ k bandw dth usage. 100041l n a
second asweabiv/me®et of conputer-useable instructions proviuseaomsémer hod of
targeting advertising content to a user of a nobile device based on
predicted 5 device location and predjcted user interaction with the device
during a puetcs meﬁelmgnén%@rq ‘Eil.ngué’f%ﬂ% QRS rPﬁ‘EfreéfimM&é‘{%}lSi t BVELS of
user interaction can be predicted for a specified tine period. The |ocation
of the novnflwidfevsage. can al so be predicted for the specified time period.
Based on the prediction, advertisenents can be selected and provided to the
nobi | e dgo0@d. | n dnbodicoment sspatt, tahectpof semipuicnussableomstracueist proeitentas
10can be cached on the nobile device for future presentation to a user.

[ 0005] Furh&géd eirbegétiBndds e @fsineN@nRine $6 BtusbinyEN tid®ile ideGict Basdar &V pebdRged
script or other executable software nodule to the nobil e device for
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i ncl ude updating the sanple schenme periodica ng t
geo-t enpor al mch?eI eriodically. Still further .e{vbar%gi ments 15 of Eoe
present i8S %&F%ﬁe@%‘i‘lﬁ%‘?e | AYPGP 0 SPE AP ITHREOR ] 8@“&@?}?({: ra
| ocation data for a certain anmount of tine, then discarding old data to
make roorfPEdfichEmcdrgriod. DEkG canien ob thy wehiey deed cemalsp denisdigted feh the
efficiency and accuracy associated with the sanpl e design and geo-tenporal
nmodel i ng saspéed dingf pehed. prBssedton thee ptadmtion BRINEFIOESCRI FHl ON sCiecTEHEarSEVERAL
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provided to the mobile device. In embodiments of the present invention, advertisements
10 can be cached on the mobile device for future presentation to a user.
[0005] Further embodiments of the present invention include providing a script or
other executable software module to the mobile device for rendering the advertisement
during a specified time. Other embodiments include updating the sample scheme
periodically and updating the geo-temporal model periodically. Still further embodiments
15  of the present invention include maintaining collected time-stamped device location data
for a certain amount of time, then discarding old data to make room for new data.

Decisions to discard data can be based upon efficiency and accuracy associated with the

sample design and geo-temporal modeling aspects of the present invention.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

20  [0006] Illustrative embodiments of the present invention are described in detail
below with reference to the attached drawing figures, which are incorporated by reference
herein and wherein:

[0007] FIG. 1 is a block diagram showing an exemplary computing device in

accordance with an embodiment of the present invention;



20 100061 Illustrative enbodi nents of the present invention are described
in detail belowwith reference to the attached drawi ng figures, which are
i ncor por aweaotwodsaber ence herein and wherein: 100071FI GPCI/tSg002/084762 k

di agram showi ng an exenpl ary conputi ng device in accordance with an
enbodi ne t he sent inyention; WO 2010/ 036525PCT/ US2009/ 056762
100081FI &hmg]is 2 HilGe t adomh CHGRM FAHDL BNBICHINAT TR SR B RNt

suitabl e for inplenenting an enbodi ment of the present invention; [0009]FIG
3 is a blsutdblgifergmatanshong Ay caodienbpithy PessURYagOoBy st em sui t abl e for

npl ementi ng an enbodi nent of the present invention; 5 0010]FIG 4 is a
schemat i d08@Hgr am FHGW hds an bixcknilagrayn abweingi se renmptagy getipagngrsystess i n
accordance with an enbodi nent of the present invention; 100111FIG 5 is
f1ow di aghamis rpendtink b shibadineat Ethbpebseft ibdnash ng advertisenment to a

user of a nobile comunications device in accordance with an enbodi nent of
the p%esqﬁbld]nvent 8. 4 is a schematic diagram showing an exemplary advertisement
targeting process in accordance with an embodiment of the present invention;
[0011] FIG. 5 is flow diagram showing an illustrative method of targeting
advertisement to a user of a mobile communications device in accordance with an
embodiment of the present invention;

10 [0012] FIG. 6 is another flow diagram showing an illustrative method of targeting
advertisement to a user of a mobile communications device in accordance with an
embodiment of the present invention; and
[0013] FIG. 7 is another flow diagram showing an illustrative method of targeting

advertisement to a user of a mobile communications device in accordance with an

15  embodiment of the present invention.

DETAILED DESCRIPTION

[0014] Embodiments of the present invention provide systems and methods for
targeting advertisements to users of mobile communications devices or mobile media
devices based on predicted device locations for specified time periods. When targeting
20  advertising content to users of mobile devices, understanding where a customer spends
most of their time or where the customer is likely to be at a particular time can enable
more relevant targeting of advertising content, and thus a higher probability of realizing
value from the advertising. Accordingly, embodiments of the present invention provide
for predicting locations of a user at particular times and targeting advertising content to the
25  user based on the predicted locations. Information about the locations of a mobile device

3
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[ 0014] Enbodi ments of the present invention provide systens and nethods for
t ar get i n@fdanesrthitglsivieatlecation uefermatim igwppnastedonitlithicdard peredd eluiiag svhigh
nobi | e nedi a devi ces based on predicted device |ocations for specified tine
peri ods. iWsemwllcardetanrig POciidd &y ta dyinamicdptupdatctide ysapls debignoliheesanhpla ces,
under st andi ng where a custoner spends nost of their tine or where the
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targeting of advertising content, and thus a higher probability of
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present 1 nvention provi predi cting | ocations a user at parti cul ar
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Vo 2010/ 00?%6(12\2736'3 ICO-[:/atLiJOSn2 %%o%%?igz gtz different times that can be used to predict locations of the
mobile device during specified time periods. That mathematical model is referred to
herein as a ‘“geo-temporal model,” which reflects the fact that the model includes
10  information about device location (“geo”) at particular times (“temporal”).
[0015] Embodiments of the present invention include the collection of other types
of data as well such as, for example, information about when a user interacts with a mobile
device, how long a user spends interacting with a mobile device, whether there is any
available storage space on the mobile device, and the like. This and other information can
15  be incorporated into the mathematical model to improve the predictive capability of the
model, as well as to provide additional context for consideration when selecting
advertising content to provide to a user. As information is collected over time, the
mathematical model may be dynamically updated to maintain, and perhaps increase, the
accuracy of the model. Additionally, embodiments of the invention include mechanisms
20  for dynamically updating the sample design. As information is collected over time, the
sample design can be evaluated to determine if it, based on the collected information and
robustness of the geo-temporal model, can be improved to provide a more useful sample

of information. By enabling dynamic updating of sample designs for collecting geo-

temporal data as well as dynamic updating of geo-temporal models used for generating



at different tinmes and on different days is collected over sonme period of
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invention facilitate the efficient and accurate targeting of advertisenents
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of the present invention, several acronyns and
system configurations, including hand-held devices, consumer electronics, general-
15  purpose computers, more specialty computing devices, and the like. The invention may
also be practiced in distributed computing environments where tasks are performed by
remote-processing devices that are linked through a communications network.
[0018] Computer-readable media include both volatile and nonvolatile media,
removable and nonremovable media, and contemplates media readable by a database, a
20  switch, and various other network devices. By way of example, and not limitation,
computer-readable media comprise media implemented in any method or technology for
storing information.  Examples of stored information include computer-useable
instructions, data structures, program modules, and other data representations. Media

examples include, but are not limited to information-delivery media, RAM, ROM,

25  EEPROM, flash memory or other memory technology, CD-ROM, digital versatile discs



shorthand notations are used to aid the understanding of certain concepts
pertaining to the 5 associated system and services. These acronyns and
shor t handwoabawi3esrs are i ntended to hel p provi de an easyCratshadosagy of
comuni cating the ideas expressed herein and arc not neant to limt the
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[0020] Computing device 100 includes a bus 110 that directly or indirectly couples
the following devices: memory 112, one or more processors 114, one or more
15  presentation components 116, input/output ports 118, input/output components 120, and
an illustrative power supply 122. Bus 110 represents what may be one or more busses
(such as an address bus, data bus, or combination thereof). Although the various blocks of
FIG. 1 are shown with lines for the sake of clarity, in reality, delineating various
components is not so clear, and metaphorically, the lines would more accurately be gray
20  and fuzzy. For example, one may consider a presentation component such as a display
device to be an I/O component. Also, processors have memory. We recognize that such is
the nature of the art, and reiterate that the diagram of FIG. 1 is merely illustrative of an

exemplary computing device that can be used in connection with one or more

embodiments of the present invention. Distinction is not made between such categories as



100191An exenpl ary operating environment in which various aspects of the 5
present invention may be inplenented is described below in order to provide
a gener alwoantogsss2for vari ous aspects of the present i nPemtuseond/oRTbErri ng
initially to FIG 1 in particular, an exenplary operating environnent for
npl ementing enbodients of the present inventjon is shown and designated
gener al | yn k%ﬁm??%geagvla@@pigd@an g oo pall pig qogteﬁmatscﬁg%gwam e
of a suitable conputing environnent and is not intended to 10 suggest any
limtati dhe &@p@@rf?lfe lsaglgefesinca se“wmpuiingdpvaal’i ty of the invention.
Nei t her shoul d the conputing device 100 be interpreted as having any
dependend902k] requiVvemsnt 1i2liatlude temputyr-somgormedatinntti onmodf colpznent s
illustrated. 100201Conputing device 100 includes a bus 110 that directly or
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various conponents is not so clear, and netaphorically, the lines would
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presentati on conmponent such as a display device to be an 1/ 0O conponent.

Al so, pr duesstition henrepomentty)y | 16\épressobghaiaz enditedions uoha j wset e athturdevist. t he
art, and reiterate that the diagramof FIG 1 is nerely illustrative of an
exenpl ar YExzaipiiy i pecsaeybioe édnaionentd hecluded | disploynéstiéeQnspdakér, opentig nor e
enbodi ments of the present invention. Distinction is not nmade between such
cat eqor i €nfoneti(€010/ 036525PCT/ US2009/ 056762 ' " wor kstation, " "server, "

"l aptop," "hand-held device, etc., as all are contenplated within the scope

of FIG ?Qﬂ refer 2 NG, deyi 7 [N es
corput er 19F8age. mady 20 21 EAPEEHBRIGEHLAR: Lod BIRLVRIRE Lol LPGLERS
The menory may .be re bl e, nonrennvabl e, or a 5 conbinati.on {hereof
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optical -disc drives, etc. Computing device 100 includes one or nore
pr ocessoreompeaents éadudtat anicrairiariopiiske gemeinad. sifelhite dishe pesngerl PPN, | / O
conponents 120. Presentation conmponent(s) 116 present data indications to a
user or ovinadessdésnrice . kefhenmpl pery pries entuatdesicec tompbnieptts devicd, udectasatespl ay
devi ce, speaker, printing
15  device, interactive display device, or a mouse.
[0023] Turning to FIG. 2, an exemplary network environment 200 for
implementing embodiments of the present invention is shown. Network environment 200
includes an advertising (ad) network 210, a content provider 212, and a mobile network
214, one or more of which can facilitate targeting of advertisements to a number of mobile
20  devices 216. Mobile devices 216 communicate with ad network 210 and content provider
212 via mobile network 214, LAN 220, and/or network 222. Networks 210, 214, 220, and
222 can include any kind of suitable network such as, for example, a local area network
(LAN), a wide areca network (WAN), the Internet, a cellular network, a peer-to-peer

network, or a combination of networks. Network environment 200 is merely an example

25  of one suitable network environment and is not intended to suggest any limitation as to the



10conponent, etc. [0022]1/0O ports 118 all ow conputi ng device 100 to be
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present iaavepnmner 308 behintatpreiidtardiakingranyr dopaedrncy 00 r¢quaicigaisrelatcdtpvamt i si ng
(ad) network 210, a content provider 212, and a nobile network 214, one or
nore of wmgthcaaporfeator dohdtimatioalodedmponcats iHdstertdd thement s t o a nunber of
nobi |l e 20 devices 216. Mbile devices 216 communicate with ad network 210
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net work ( the Tnfernet, a cellular a peer-to-peer network, or
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AT O R it chmmmicate peniodically with & network 210314, 220, or 222, Tn an
embodiment, mobile device 216 can be a computing device such as, for example,
computing device 100 described above with reference to FIG. 1. According to

10 embodiments of the present invention, mobile device 216 can include any number of types
of mobile devices such as, for example, a cellular phone, a personal digital assistant
(PDA), smartphone, laptop computer, handheld computing device, and the like.
Additionally, in embodiments, mobile device 216 includes a cache for storing information
or other content.

15  [0025] In an embodiment, mobile device 216 is a media content presentation
device that can communicate with network 210, 214, 220, and/or 222 and/or content
provider 212 such as to download media content. Exemplary media content presentation
devices include, but are not limited to, ZUNE music devices, available from Microsoft
Corporation of Redmond, Washington, portable video games and game systems, and the

20  like. In another embodiment, mobile device 216 can be a removeable memory device
such as, for example, a removable memory unit for an XBOX, available from Microsoft
Corporation of Redmond, Washington.

[0026] Content provider 212 can include a server or other computing device that

can communicate content to other devices such as, for example, mobile device 216. In

25  other embodiments, content provider 212 includes a network. Content can include, for
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ganes andfgammeyiettmgsyithrdndtverlo010,i K, 226, and2hendentsoninteptoyidenBilPe

devi ce 216 can be a renoveabl e nenory device such as, for exanple, a

r enmovabl exce@diigy touiriouls oaFmissdlinBOX, of att@ipredehe ifventiod ah amef émeatiporttatoron of
Rednond, Washi ngton. 100261Content provider 212 can include a server or

ot herjgconRufbRY déﬁiﬁuﬁﬁg t(ﬁ@ice 218 i§aN cGAPTRHY Gatite QAR BsthpltRigOlitgE: dewi ces
such as, for exanple, |'e device 216. In 25other enbodi ménts, content

d | f
D o%0) oiésﬁéﬁfa%éﬁffgé‘%%%/bs@?%ﬁﬁ% 460t 9Tk Rl R ol Aol computer,
applicat! nmusi ¢, vi deos cr pts strea mu t| qtg and t he I|ke In
an enbod|(§§$rta laptoRcapPYfs Fo%wqiét? O%fenwfer eagoremﬁ?reﬁt SSAHHDOBS devi ce

216 by way of nobile netmork 214, netmork 222, or directly. In sone
enbodi nere@ninglenddin likx ovi der 212 can be part of ad network 210, nobile
network 214, or 5 LAN 220. In other enbodi ments, content provider 212 is
i ndepende[ﬂOZij ot hdn oak embotsndnk,| fos txaatpde domplﬁtiﬁg deviemd] HsscPC lied aatsave.
100271Conput i ng devi ce 218 can be any kind of conmputing device that is
capalylse has at home or at work. The user can connect mobile device 216 to computing device 218
such that they can communicate with each other. Computing device 218 can include
software, hardware, firmware, and the like that can be used for communicating with
mobile device 216. For example, in one embodiment, mobile device 216 is a portable
media player such as, for example, a ZUNE device or an MP3 player. The user can
20  connect mobile device 216 to computing device 218 and use an application to upload
media content such as music, videos, and the like, from computing device 218 to mobile
device 216. Computing device 218 can, in some embodiments, utilize an application
programming interface (API) or an application to communicate with mobile device 216

and update files, folders, playlists, and the like that reside on mobile device 216. In other

25  embodiments, computing device 218 can facilitate communication between mobile device



of communicating with a network 210, 214, 220, or 222 and/or content

provider 212, according to various enbodi nents of the present invention. In
one enbodwvoento/o362s 10 exanpl e, conputing device 218 i sPaTaASA@PINSETE2 devi ce
i ke conputing devi ce 100, iIIustrated in FIG 1. Conputing device 218 can

be, for e I PC), a |l apto u a note ook
conput er ﬁg?ﬂ&bﬂlﬁ‘éw@b?rﬁ%?ﬁ‘h 330 52aggﬁ%tﬁlahwﬁ§1de§2ﬁwﬁv Hh# Wit ffl?ulé‘el i ke.
1002811 n one enbodi ment, for exanple conputing device 218 is a PC that a
user 15 Higsicat2Hosen ertrigve wertent, Thdaigsemegigncabenicend rgheiecrdens don2¥6 t o
conputing device 218 such that they can communi cate with each other.

Conput i ngodewt previRieB2 taor bthet erday sabtiaedeyitthandwarke? 1, Rt and20eor 222d t he | i ke
that can be used for conmunicating with nobile device 216. For exanple, in

one enbodipom)t, mohhlagoleVémBodhbnt, SordpiRiot @RIce 218 Avidbayahe SEdin 8gsh f or
exanpl e, a ZUNE device or an M3 pfayer he user can 20 connect mobile

d 216 t d di

contont Shrohe e %, SECES Sl AR IR CRbhRTal e AEoal o
bile d 218 til

an.appl | CHE R o U RP AL B s SRR S i R R P Dbt cat

w th nobile deV|ce 216 and update flles folders, playlists, and the |ike
that resit& gidiptonteat. esothee cczqtent apf tht B &I 038 FBBRACHIANY 0N OB MbET Rfevi ce
218 can facilitate comruni cati on between nobil e device WO

2010/ 036525RCTNYE2008 DIS6TER ag dtheamulen grmorsisteme), copiphiterg 20¢dioplage3, ard
content provider 212. In that way, nobile device 216 can retrieve content,

updat es, thetdka Bonfiether crabslimene compeindesiderdd® can doatikessk, ppodicestwak?, or
other entity associated with a network 210, 214, 220, or 222. 100291 In

anot her epbadiidRital &Hl%&i!dtrhaﬂﬁ Qrﬁé’ﬂt%?st@é%ubl% a@m‘ég@%vﬁm SY 8 I8MrSRdcP as,
for exanple, an XBOX, availl Fe from M crosof rporation of Rednond,

Viashi ngt qQOmMB)P t erd(?e\(fﬁc eth%llgarf %ﬁlg?CaE%EW?{hymgg n VICQ?16St l&ordih és{ e an

profiles, gahe ia con her” cont that "a"us

connect to a one f a nunber of co t|ng devi 218 such as ather video
gane systeéIH%O fgﬁﬁspre by epioqy &Paputingideies ﬁe&i%an FHRURIGHE fEfh one
enbodi nment , conputlng device 218 can be a kiosk, a public network 10 access
t er i nal ,oramersdeiathepethereptements ilnsrieh gh Fis. AmyF decxamid. 4blas embedimeni n a
hotel room or other device that can conmmuni cate with nobil e device 216.
Accor di ngohpuand deiioehtScanfcontreupeas enth admeswirk @) asdopcednteny pdevdee€12,18 can
comuni cate with one or nore of the other elenents illustrated in FIG 2.
For exanplier diica@ly eMaiiicoRy thogpPut LAY deyi da @ibbhe amiuaifmeh] eahputig h ad

network 210 and/or content provider 212,

device 218 can communicate with ad network 210, content provider 212, mobile devices
216 (via mobile network 214), or other network nodes not illustrated.
[0030] According to an embodiment of the invention, data can be obtained from
mobile device 216 that provides information about the current location of mobile device

20  216. It should be appreciated by those of ordinary skill in the art that location information
about a mobile device 216 can be obtained in a number of different ways. For example, a
component of mobile network 214 (e.g., a location server, a presence server, a router, etc.)
can determine a location associated with a mobile device 216 that communicates through

mobile network 214. In some embodiments, location information is retrieved via GPS

25  technology. In other embodiments, triangulation techniques using multiple cell towers can

10



15 either directly or indirectly through a LAN 220. In another enbodi nent,
conputing device 218 can comrunicate with ad network 210, content provider
212, nobiwe 2mviees 216 (via nobile network 214), or ot rer/usetonosdcenodes
not illustrated. [0030] According to an enbodi nent of the invention, data
can be oltai ned from nobi| e. device 216 that provides inforpati on about the
current ﬁ@caﬁdow BFICHBBE |V logaiiono mamap s B (i e HBRaER éadelﬁye t hose
of ordinary skill in the art that l|ocation infornmati on about a nobile

devi ce 21ecatiag tehmgucsi ¢padbs mtibizesu tb deterningi ipeatioanmfouation Repoceatethplith a
conponent of nobile network 214 (e.g., a location server, a presence
server, amolnlet deviceltd.) Nabildeatsvark id 4acdnopaividendasso ticatied invfbtrhateonnabi | e
device 216 that communi cates through nobile network 214. I n sone

enbodi mennsiticd ARGAHE BPMbBIl OAGROHON 4 Suich @4, Then@ehpld, ad GBS o2 L &G el @22 n

ot her enbodi nents, triangulation techniques using nultiple cell towers can

WO 2010/ Qg3 'ﬁgﬁﬁ [ ] ] i ocation
infor%atﬁg%§%?§9%£rt gg%gﬁggggﬁgﬁﬁgﬂéggygﬁﬁ?gégfg%gﬁf%gx%ﬁgﬁhiques can be
utilized eterm.ne | ocation info ti.on soci.ated with il e device
516 nobr 1R03E ar i 3% SRlPay Bt e RRRRHR FRtho PRA G {1 es
outside of nobile network 214 such as, for exanple, ad network 210, network
222, SLANIS2peationRfAsE eV oEmatan asseripief Wit By ilerationm1 Mobile dayisel 216

devi ces 216. 10031] In an enbodi nent, nobile device 216 includes technol ogy
f or det eraan thengrontsuiiggathabmfenmation ¢r tritikriegtifyn boanather entityssoeétaeedthai t h
its | ocation Mbile device 216 can then comunicate that information to

anot her efatd fiym afobdbaddiere 214.i thy L &irthee tontdéméhatwhdatanfobden deetee! Zlédevi ce
216. In a further enbodi nent, when a nobile device 216 10 conmuni cates with

anot her dewidicAARLRIB ARYAGEIRIR, o ARSAGHAL 8% W tlsdc Bt Withi Mntifyin
i nformati on such as addressing i nformation, presence information, and the

i ke. For: e, 1n di. bi_| Vi c
associatéﬂﬁ@?gﬁhhR“#h?§9§$§§%@%€@§ﬁf“ f”%ﬁggégggmé&%ﬁc%@% @%ggs'aF%étmork
port, or an unber of . other t s of. addressing or |ocating information.

| P addr <8 PP%&CO%HWBQ gent aﬁgﬁﬁﬁﬁw%gi@ﬁ% e‘%?s“aﬁ%i’?}%‘éé i 4 guengs n

i nfornmati on about the |ocation of nobile device 216. In sone enbodi nents,
nobi | e depleeolxdB) eddicsst # IMAE addressids asiavosls podti et ery wmberaofchgruypergofdevi ce
218 an ISP, a LAN 220 and the |ike. Comruni cations can be nonitored to

det ect, raddomssing amdoecatmiynéoraddors dPngldreskay; MACoa]drpyses emdeotherk arandia on,

and ot her types of information relevant to |ocation information of nobile

devi ag 21Maly2€d @9 32dehin inFomidtiddesthoue ey &tegord f Mhébile2devack DES WahKsoZil
i ncl udes ad source 224,

embodiments, mobile device 216 can utilize an address associated with a computing
device 218, an ISP, a LAN 220, and the like. Communications can be monitored to detect,
record, and analyze addressing information, presence information, and other types of
information relevant to location information of mobile device 216.

20  [0032] With continued reference to FIG. 2, ad network 210 includes ad source 224,
ad server 226 and geo-temporal ad server 228. In an embodiment of the present invention,
ad network 210 includes components, servers, modules, or other technology that facilitates
the delivery and/or presentation of advertisements to various destinations such as, for
example, mobile devices 216, computing device 218 and content provider 212. Ad

25  network 210 is merely an example of one suitable advertising network environment and is

11



ad server 226 and geo-tenporal ad server 228. In an enbodi nent of the
present invention, ad network 210 includes conponents, servers, nodules, or
ot her tecNoabogpeizhat facilitates the delivery and/ or pPEeTArs@iossT6Df
advertisenments to various destinations such as, for exanple, nobile devices

216, conputln%ﬁﬁgvice 218 aqd.content ﬁ%ovider 212, Ad.25qetmg&§ 210 i s
merel y arfObXHMsicE o pugse anyityiation 80 e SeoRgP fHsE R FRICHARA IS AREISPTENEE i s WO
2010/ 036525PCT/ US2009/ 056762 not intended to suggest any limtation as to
t he scopdneintigse Nyitheyseauldnrdinctyorst2 i0hee prierprated anbenrg eny dNedndpegy ethoul d
ad network 210 be interpreted as having any dependency or requirenent

rel at ed troqurgment mglhted o mngnemile @ompondit reart domrbiwdtioa cofpameminsnts | il lugtatat ed
therein. 5[0033] Ad source 224, ad server 226, and geo-tenporal targeting
server 23Beremn be inpl enented on any nunber of types of conputing devices.
I n one enbodi nent, for exanple, ad source 224, ad server 226, and

geo-tenp tar getj r be | mpl . } evi ce
Jtch 3o duitt Mo okl MBS HEL R Resind RO, Ol SRTPID B8 B0,
source 224, .ad server 226, .and_.geo-t oral.targeting server, 228 | are
cach. | mpi ISR ang BT @ HSR e ToRTHIgE A RBio gt Fen ROt oty dpEe
224, ad server 226, and _geo-tenporal targeting server 228 are inplenented
on a si ng*eMpise RANOUEE Zdiadt er¥suted. prdEeEsaRPraly SFEsHng SERGT $8¢ 5ol be

i nterconnected machines. In a further enbodi ment, conbinations of the
conponentigpRadent@P@) a znohpi& demicdsuchmsl computieg dovican 0 miustetcdoh Figichi nes
and according to any nunber of various conbinations. 15 [0034] The
conmponentla «f cralsbdi@tmpak s@kOc 224, @l sovaRloabh® geoFhvdiporal, tatgbtigbadenEast s of
the present invention, there can be varying nunbers of conponents. For

I NSt gQCe, aré Ba@NEnATROHEIBA L scpfhaRChWeike. 2HP othbPEhBEEMARE 1@ ko GRE P29 f 3 ad
source 224, ad server 226, and geo-tenporal targeting server 228. In

r

t

I
anot her e [ gl r. t -
conponent R 2o3 b3y e EER fieaty KPS S BBt Bl el EnReihdF, o
server 226,.aqﬁ%q&£geo-tenporal targetinq server 22 caﬂ.be inbﬁi ed
out si de df IEHTHEIUBIACCHINE SIIY™ dtsifise POVGFAT CBIRTTOrded Srrechinese B BvivEler
geotenporal targeting capabilities as described bel ow can be suitable for
i npl enentanpdengidearebinations of e gnrerasntsiZAdedt . ond 228@35 padmslsmeatedoomy
provi des advertisenents for presentation to users of nobile 25devices 216.
| n an enboginmerhtr ofadacoums@ed 22ebrdisg & apnientcr o€ varsrustchatbitaisnassoci at ed WO
2010/ 036525PCT/ US2009/ 056762 storage 225 for storing advertisenents, and

can alsso [po3djude | iTHes copastney loif simeRtvorki Df(Orap@tdlQN selgnie. adwer tid, spnent s,
net adat a, device | ocation data, user profile information, and the like. In

an enmbodi JBR4imafs gggl@%ﬁaﬂm@aﬂi&?t@ré@arnv%rm@aggugige& HRUhipBnef. B&f tware

nodul e that can pr vertisenments or vertisements to a

mobi | e instance, in one embodiment, ad network 210 includes one of cach of ad source 224, ad

server 226, and geo-temporal targeting server 228. In another embodiment, ad network

210 can include only one or two of the components 224, 226 and 228. In a further
20  embodiment, ad source 224, ad server 226, and/or geo-temporal targeting server 228 can

be maintained outside of ad network 210. Any number of configurations that provide geo-

temporal targeting capabilities as described below can be suitable for implementing

embodiments of the present invention.

[0035] Ad source 224 provides advertisements for presentation to users of mobile

25  devices 216. In an embodiment, ad source 224 is a content server that has associated

12



5 device 216. In enbodi nents, ad source 224 m ght be a conputing device
associ ated with a conpany that produces advertisenents. |In another
enbodi nerwp 2ath/seirzsce 224 can be a server that can col | ecrjusaeonsesn, and
manage nunbers of advertisenents that are associated with and received from
various originati entities. It should be apprecjated that ad source 224
can be dééqrg%ﬁeg&% ﬁgba@ﬂﬁgge@aﬁﬂﬁ%@% Ry S 550 i dhf i o0 FEREZER,
10schenes, and the |ike. [0036]1n an enbodi ment, ad source 224 incl udes
storage 2pBrmptightboahibertrsmenissmotadye, doygedeagntion gper uscanroddy Berinpsinant
(ad) database 227. In other enbodi nents, advertisenent database can be
associ at esdwht hikad Iaeanvemb@imenty@d-soergpd2d| canalseg e tservgr, sempeing 218yicoy or
anot her conponent of ad network 210 not illustrated in FIG 2. 15 Ad

dat abase 3&#afmolglcThdtNiadi fr8AdORdPerfibdhein®s SEMAIGEo ffveRREMBRSs db athobiw ed
across several devices such as, for instance, in an inplenentation in which

ad daabargitdel g SalARARC,E LRt LS A iBL ANBRHLART acAD; ReoShEGH o

according to a variety of techniques an S COo ure e searchabl e.

For exanpl e, in one enbodi nent, ad databa 227 incluydes a t e. In

ot her Gt AR o AbatiedsS, o A BrrnitaifetlufRtst T A udes
20 advertisenent identifiers that identify advertisenents stored in storage
225 as weFlvehsthefacan £08eet dpaptai ¢ #ndy MK nHMbesy of elverdiseaeld 1Brthg™® o t he
advertisenment identifiers. Advertisenent identifiers can include

dynami caldssocepaerewitheuhdi rdenvdd fromt vasious odematihg pettidsnkis shoyRl de apprestainesy
addressing or identifying information. In one enbodinment, an attribute or

at tri but eRatcanougpregeah bk Rtdpnal towpetdatvithindvagiatie budngs agdahp@ahasiggi on
WO 2010/ 036525PCT/ US2009/ 056762 wherein the adverti senent corresponding to

the agsoci.pdmd, agv@eliksement identifier should be presented. 10037] For
i nstance, in an enbodi nent, an advertisenent provider such as ad source 224

. . . erent prov d 50
orasont sV S Lodh b PERRRARhE e (BRI Dbl BB iy B

i f h n rei n .
spectty tern tod?mena%,d \s/t%rgglesfge catm support an advertisement (ad) database 227. In other

embodiments, advertisement database can be associated with ad server 226, geo-temporal
targeting server 228, or another component of ad network 210 not illustrated in FIG. 2.
15  Ad database 227 can be maintained on a single device, or can be distributed across several
devices such as, for instance, in an implementation in which ad database 227 is a database
cluster. Ad database 227 can be structured according to a variety of techniques and is
configured to be searchable. For example, in one embodiment, ad database 227 includes a
table. In another embodiment, ad database 227 is a relational database that includes
20  advertisement identifiers that identify advertisements stored in storage 225 as well as data
associated with wvarious attributes corresponding to the advertisement identifiers.
Advertisement identifiers can include dynamically generated identification codes,
hyperlinks, URLS, or other addressing or identifying information. In one embodiment, an

attribute or attributes can represent information that indicates a geographical region

13



related thereto is presented to users when the users arc within a certain
di stance fromthe shop. In another enbodi nent, the shop m ght specify that
t he adverwOD=ermasss2shoul d be played to users in the samePCOMS2000054TSEr S on
the sanme city block and the |ike. 1003According to anot her enbodi nent, ad
dat abase 227 c clude SC er software d t hat
facilitat eﬁ?léé fh% YT RMGHRt %&éﬁ’%d&%@Aﬁ% a%SBClﬁ@ VIHSRBIL 1 anDIi @@gfdz

For instance, in an enbodi nent, advertisenents can be cached on a nDblle
devi ce Zﬂﬁlﬂeﬁnwdter presentation. The advertisenent can include a tag or
other indication to pronpt nobile device 2 1 6 to present the adverti senent
at a part[0@3dlar ti roronstapen it ld aabodimenic enofidvartpamehic pteaidee\wsaolh .aslad an
enbodi ment, an advertisenent can be 15configured to be presented when a

user int eoafkk22Wichi sgec HRufe %k &l irfpidnsHaviHieAREd SRAGT BPPleSRked
regi on. 100391Accor g??% one g&%%d@ﬁ @%a script can be cached on nobile

devicg 218 ,SuEh Tﬂlﬂva URP By Saafo'célfs%ﬁ&dvﬁﬂ sRS s?%&!f;f {h%{jar’gé’dl%hk'e&@m t he

script can access the ctache dvertlsenent an cau e presented to

th d dit d th

of & apedFRRBIMVFROSST B (A e MR BE 8 on S Aonr P&lsaa&f%éﬁo s eggg
the like. In another enbodi nent, the script can_access, cause nnblle
devi ce 21000 Iaceebsr cmhediggye ks shapemicht sberily Pahteadverasmon SaeK s,

exanpl e, ad source 224, ad server 226, or geo-tenporal targeting server
228. Accqigieddo useramohbermetvbad tavesets, omathe ARNe cignbloek,cadtiedlilon t he robi | e
device 216 or maintained on an ad WO 2010/ 036525PCT/ US2009/ 056762 net wor k

conponent[0@38) such Advatditpan anathes tabbdignQfadadspest 326 deapoindiutie aoriptshe AN
can be invoked to facilitate presentation of the advertisenment. 10040] Ad

dat ahgse 2 & SfcBY e GRAALICY lﬂﬁa%cfaélﬁtaﬁet PGt MoarITalll A GRSASIALRE ¥ th
various types of advertisements. In various enbodi nents, such infornation

nmay mobile devices 216. For instance, in an embodiment, advertisements can be cached on a

mobile device 216 for later presentation. The advertisement can include a tag or other
indication to prompt mobile device 216 to present the advertisement at a particular time or
upon the occurrence of a particular event. In an embodiment, an advertisement can be
15  configured to be presented when a user interacts with a mobile device 216 in a particular
geographical region.
[0039] According to one embodiment, a script can be cached on mobile device 216
such that, upon the satisfaction of a specified condition, the script can access the cached
advertisement and cause it to be presented to the user. Specified conditions can include,
20  for example, the occurrence of a specified time period, a user-interaction with mobile
device 216, and the like. In another embodiment, the script can access, or cause mobile
device 216 to access, the advertisement from a remote location such as, for example, ad
source 224, ad server 226, or geo-temporal targeting server 228. According to another

embodiment, an API can be cached on the mobile device 216 or maintained on an ad

14



5 include, wthout limtation, one or nore unapparent advertisenents, one
or nore inmage advertisenents, one or nore virus cleani ng/ warni ng

adverti seworhey/036i2zé or nore user feedback adverti senent CTASI@ONSE6? and/ or
publisher identities and the |ike. In sone enbodi nents, ad database 227 is

configured to be searc |l e fqor one or. por.e adverti.sepents.to be | ect ed
for pr esm‘ﬁ?r#&ﬁ@pagmﬁgﬁg Spieh ﬂgﬂt HB B toR P, SPAGloE RNy the ART g0

under stood and appreci ated by those of ordinary skill in the art that the
i nf or mat i bringakse éel facHitatg perseribaeeo 2N adepytissecabnf i gur abl e and may i ncl ude
any information relevant to an advertisenent. Further, though illustrated

as a si ndbe40]i ndepehdidatabaerdndnd maydbad adreipmasel @2storeainforimtibaaksocheda
plurality of databases, for instance, a database cluster, portions of which

nmay resi dgitlPRadokoiyped bNadeeNiceRnkd &S satb@t @dbodifnbnts NQuchUinfsHa66n A, OF
the ad server 226, the geo-tenporal ad server 228, nobile device 216,

anot her . 7| devi 0 n i : 1

fherear [BUTIT vy LR R GombRehn B o SRR R B e BRI AR e
an ad server 226. As indicated.aboye, .in sone e dinments, ad scrvcr 226
can be i S SHEATEES oM Pe MO Y4 C@Bﬁgh‘%arﬁ?ga%ﬁgﬁﬁ?%@zﬁneaﬂﬂf‘b‘?e user
geo-tenporal targeting server 228. In other enbodinents, ad server 226 can
be i npl erfesbeek iad e asieras | Advertisert prel/orc Bplishemidsnicsaandh gianbike  dnpsongy
server 226 can be any type of server, software nodule, conputing device or
t he |i ke anfmdirhents; apdbdaalphe cBlvmisi eafigngdwia Heotsbarchaldey i forsoncAdr sepreer 226
provi des advertisenents or links to advertisenents to other devices such as
mobi | e derdivetiscrd&Rd &, beosdcrdtfoPprosuntition 2dsmoeduipyti¢sagbetEbdlew. 218, and
others. In sone enbodi nents, WO 2010/ 036525PCT/ US2009/ 056762 adverti senents

inclqge hﬁ@&ﬂ'i”kSIP&d@%BQEdE%R%ﬁzﬁh Eﬁﬁﬁ@ﬂfﬁéﬂkﬁ@bf%hﬁﬂ%&%kﬂﬁﬁ{ﬂ&Qn@CCESS
web sites, information, databases, and the |iKe. Ad server 226 can

facilitatg yge rint‘or%aﬁ{? Cs%rgﬁ' ir)é"a(ri Gaéaﬂé)gezzé}%g bd &fxﬁ? Nsb1O¥nd gw%?'i%{dl{?& any .
ref erences, mapprng hyperlinks 0 addrésses, ré rﬁ%V|ng webst tes, sea?chlng
content, .apd renderjing content, In sone 5 nbodi mnepts, ad server .226 can
2l S0 pr oVNEEMEISIE REHIS h “8ehdeEBemeRr + BBERE: HipuaellusFiied st hoti@es b
content. 100431Ad server 226 can include storage 229. Storage 229 can

i ncl ude, nécadeisraPoptagd datebbasy 2ory, W tabHhe ¢ plure r éataliagess gy i ng
advertisenments and ot her content before providing the advertisenents and/ or
ot her conhgmicet @ dstebse dnsiet, h@riiodse of which may reside on a computing device

.

15  associated with the ad source 224 or the ad server 226, the geo-temporal ad server 228,
mobile device 216, another external computing device (not shown), and/or any
combination thereof.

[0042] With continued reference to FIG. 2, ad network 210 includes an ad server
226. As indicated above, in some embodiments, ad server 226 can be implemented on the

20  same machine as ad source 224 and/or geo-temporal targeting server 228. In other
embodiments, ad server 226 can be implemented independently of other components of ad
network 210. Ad server 226 can be any type of server, software module, computing
device or the like that is capable of communicating with other devices. Ad server 226
provides advertisements or links to advertisements to other devices such as mobile devices

25 216, content provider 212, computing device 218, and others. In some embodiments,

15



10 Additionally, in some enbodi nents, ad server 226 is integrated with ad
source 224. I n other enbodi nents, ad server 226 is integrated with

geo-t enpowal2otoaBgesi ng server 228. Accordi ng to anot her pemusdéoamndzs2 ad
server 226 can be configured to receive goo- tenporal targeting information
from geo-t oral targeting server 228, and se that information to sel ect
appr opr | AEchavRe GeHiweipksr olSEpRunAE o %fangeéﬁ%rah?‘zea Y57 fopESt es a
searchabl e i ndex of the advertisenents and rel ated data stored in ad

dat abase 27 sitqthi infermaiiorb eddtphnsesreandethecoikad 4dusaecr222) can eififase BOB,  or
geo-tenporal targeting server 228. [0044] The i ndex and/ or ad database 227
can i ncl uderatioeivwgit ithgse salvertemoits flac rdsbivadg nefedatar mapaingo hgpavlinkshioc h
advertisenments to provide in various situations. For 20 exanple, the
adverti sejamsSesC abtrie@ing aRKBEeO! stRtghd ebatchfl @ eBRRAhIEntertNT O NGicoN
contained in the index can |nclude annot at i ons or attributes associ ated
with an adyer { t V\é’gl{;] i nt
shoulg be prg%#ﬂﬁygﬂﬁﬁﬁgﬁb%%ﬁgal ?%%ﬁ?%l&@ hbaseggésﬁlgﬁMﬁh l§§ne
simlar annotﬁtlon ar a%trlbutes For |nstance a particular product or
conpany nBY™ 9%“§§JQP§P adverti sements associ ated 25 therewith and a
limted nunber of those advertisenents nmay be ranked hi gher than the WD
2010/ 03659984ET/ US20%D 50561 626 eReingludastsres RePy, SPFE8 N ppiiopriugee for
situation, the higher-ranked adverti senents can be selected first, and if
there is cxempleathadndatehase A7, areaaheyfor témporamly sttrend adesrtissagintsi andadther
adverti senents can be provided according to an order indicated by the
annot at i apateat bafotd plwidisg tdadertisemeridGndan ot répnichetd astey dndithg like.
geo-tenporal targeting information in 5 the query definition to select

appr qpr i ak &ifehees ! IS RIRNESLEARARS 8 kel O Blf@fsslnfbtgra{?@d WithWdadoukdeBs apd in
speci fi ed geographic | ocations. 1004511 n some enbod |nents advertisenents

o oS b0 DL PRNE he Ry A AR BT G b BT 208

enbodi nen erver retrieves ec e i sene

informati on associ ated there om an unmber of sources such as,
Accor(ﬁng to another embo 1rner?t a(li server )’228 can Be conP gurec? to receive geo-

temporal targeting information from geo-temporal targeting server 228, and use that
information to select appropriate advertisements. In an embodiment, ad server 226
15  generates a searchable index of the advertisements and related data stored in ad database
227, which may be implemented on ad source 224, ad server 226, or geo-temporal
targeting server 228.
[0044] The index and/or ad database 227 can include a weighting scheme for
facilitating determinations of which advertisements to provide in various situations. For
20  example, the advertisements can be ranked or weighted. In an embodiment, information
contained in the index can include annotations or attributes associated with an
advertisement that indicate situations in which the advertisement should be provided. In
another embodiment, ad database 227 can include similar annotations or attributes. For
instance, a particular product or company may have several advertisements associated

25  therewith and a limited number of those advertisements may be ranked higher than the
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10 for exanple, ad database 227, ad source 224, content provider 212, and
the like. Ad server 226 communi cates the advertisenents or associ ated

i nf or mat WO 2bw/0s6e3250us devi ces such as nobil e devi ces 2P6T/Ac@onsi7yl y, a
user can be presented with the adverti senents by rendering the content
provi ded by ad server 226, by selectin erlink t ontent, or any

bt her  mediiisro ASEUHEY hdh a9 PTPPQ?tﬁélth’coé‘r{?]&q“%t}eéxﬁ%‘ég §yeraaef%eéﬂﬁ8vw 6. 15
[ 0046] Geo-tenporal tar ing server 228 includes a nobile predictive

L ar got | ngisegHast 1) Do o bl chos i amamay. Fimeone tenBbeh adiionetiat a
storage 234 includes a historic user behavi or database. Data storage 234
may be caabegiserechtt carstbor@ovidtd anadrdion tasaoordat eadivdted ba tht wnhadthtignsodr
system users and their associ ated user behaviors, as nore frilly discussed

bel ow. | mtiyidiicO U dFBREDD® BASquct et ih8E:OnsIRE b tehYrdl Babete, infirfbest in20
limtation, one or nore user identities, one or nore probabilities related

to a user r i ated
with 3 udlf ﬂﬁ%%ﬁ@%%p%ﬁg Eafinoh e e AGRARR w HERIL R, HBK SR SRR
enbodlneqts t.a st%rggg 234, i S ﬁnflgured to be searchable for one or

nor e userr?%; i'? PRI BgWB%ﬁ %8P nst ance, an IP address or the like,
and associated information, as nore fully, described bel ow

2010/ 0369984%ET/ Us2d090B6 7E6Rbadipwnts) t adyertiscgnts ngwy sl%eoo@éleﬁ??é &ppredhet ed by

those of ordinary skill in the art that the information stored in data
st or age 2®mpongntled adowtwerlirdl dnandowagmbedingate, athservarfZ26matricues sadogadant to
a user and their associated user behavior. Further, though illustrated as a

si ngl e, iddslepiendanst («anfoomnetidn, asdadidcd ther@geh) Addn aly nuberf Gburcbesigh as,
plurality 5 of databases, for instance, a database cluster, portions of

whi ch oM yroF 88infife, e dﬁta%MW' MRS LR 8SRAf 'p%s@&’er‘@l? han@%é Ak Cad 8&4er ad
server 226, geo-tenporal ad server 228, content provi der 212, nobil

net wor k %a("g{lQh% g&’\’@?ﬁseég‘eg‘ﬁs o@?éﬁcﬁte(a | na?tllgnlt% Va?l88§ &&rlce?ﬁl&{ &al

conputing eV|c ) on the

[ 0048] Accord odi nent of the esent | tlon VMPTE 236 athers
10 ti me- %%Wl&e@ewé Tt KRS g S S @eaté%?mé@é

The information can |nclude for exanple, a description of geographlc
area, a trepderipg thagontari pravidedby e ssfvor RR6dhy sdectingea hmqtlmkt foreom¢ice t he

| ast data was collected for the device, duration of connection or user

i nt er act iany opher Imdaheofteeessmg admeltising nhaitém.l pRIted236di seoleud®s a dat abase 241
that can be used to store tine-stanped |ocation information associated with

15 nmubi | gooesii ces Ad&-tehipotud t@igb@eli vEOEr 2Tk inRhaise aaﬁabweapreuﬁﬁwdﬁﬁalﬂ gabl e,
a rel ational database, or any ot her database structuring schenme that all ows

for a Seaerngﬂl%g rz%%é Ba' totrééEBZ “}HBSQ nr%%cﬁh{eﬁﬂ dgﬁts%ra%e%ﬁ%élﬁdes a

enbodi nment se 241 can |ncIu er of uni que

historic user behavior database. Data storage 234 may be configured to store information
associated with a plurality of system users and their associated user behaviors, as more
fully discussed below. In various embodiments, such information may include, without
20  limitation, one or more user identities, one or more probabilities related to a user, one or
more scores assigned to a user, mobile devices associated with a user, time-stamped
location information, and the like. In some embodiments, data storage 234 is configured
to be searchable for one or more user identities based upon, for instance, an IP address or

the like, and associated information, as more fully described below.
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device identifiers (MD1D5), each of which corresponds to a particul ar
nobi | e device 216. 20 Infornmation gathered by MPTE 236 can be associ ated
wi t h t he WDI2Diotd3ex25scorresponds to the nobil e devi ce 216 Pairtus2600i06d762 he
information is associ ated. Database 241 can al so include infornmation

i ndi cati e typ vice for bil e devjce 216, .anpunts . Sfor age
space o APE o Y R S R RrsingRig Apevees % thosn af Sriry bl im@Ragt or
data that can be used for advertisenent targeting such as, for exanple, a
user pr ofthatethg infermepion storpbim date sSoBES BRaIUBR 00 Y] 5616 20 ey iinduddany

i ncl udes denographic information, user preference information, device

conf i gur ahfoomatierd relaypadi toi 4 yusen fand nthtir ossoqiated ance bbhm‘vdmnatﬂuother, ahoughhe

| i ke. [0050] Information accunul ated and mai ntai ned i n dat abase 241 can be

updat ed pRO§tAMICA!H Fnglé, In@Pen&MP esthp&itht, dhiareiriaadadey FLe JeaGRllafRy
information associated 5 with a nobil e device 216 can be maintained in

dat abgse %%tafogsres %y 1ng§1ﬁbé ?chaﬁa%géénctluﬁ J %étﬁgns émﬁl@%ﬂ{ﬁ?qg&&%\% S&Iggl}ltlngr

information I's naintalned’ a perio severa

which the,informatio i scar I n thi.s manner b se

cont 1 gur a1 il Wit 55 AT o S o Rrarrit L 8 S35 82K s8REn g
can al so be confl ured to maintain only enough data to create and/or updat e
o User oM AEdHCRl JreRiicenctyors Ak SPEPHENE dovias Potsmebilodeviestt 510, anefer or
device profile (referred to genericafly herein as a profile) can include
any of t htarygesmphitingrdorseanpiothomai),mindioneny bymbiastabetbercofi1. Additionally, a
profile can contain a mathematical nodel representing variables such as,

for exanybe48]devi ceadcoeditig @am BinbOdBIcNOOf theSmEsche iahtdan, INIPDE 178bigathets. 9. ,

i nformati on about user interactions with nobile device 216) and any ot her

type 10f I{HhQEERLEO ARG iffdatRnRsdBI&Y #ith rhebiRAUEIdL 285 Mhe iALARLEIT-
According to an enbodi nent, the information nmaintai ned in database 241 and

updat ed by WSR3, CaMhRe UASHih ORI Sl il S, JORhEBE URE A Bcation

i nfornmation, usef o) i hue

Fl 2 hi | ary .n rk. archi re
to G of tﬁe Idgy 0 ﬁlrépwgely ‘umeet s\%)ce th(ele la?st Idgt%CvEe% collected for the device, duration of

connection or user interaction with the device, and the like. MPTE 236 includes a
database 241 that can be used to store time-stamped location information associated with
15 mobile devices 216. In an embodiment, database 241 can include a table, a relational
database, or any other database structuring scheme that allows for a searchable warchouse
of time-stamped location data.
[0049] In embodiments, database 241 can include a number of unique mobile
device identifiers (MDIDs), each of which corresponds to a particular mobile device 216.
20  Information gathered by MPTE 236 can be associated with the MDID that corresponds to
the mobile device 216 with which the information is associated. Database 241 can also
include information indicating the type of device for mobile device 216, amounts of
storage space available in a cache on mobile device 216, and other user behavior data that

can be used for advertisement targeting such as, for example, a user profile or a device
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200 i s but one exanple of a suitable network environnent that nmay be

I npl emented to 20 carry out aspects of the present invention and i s not

i nt ended wo 28u0g3eRs any limtation as to the scope of u®eTars2ogosdi7onnal ity
of the invention. Neither should the illustrated exenplary network

architecturg 2 or. the MPTE 236, .be interpreted as havi dependency
or requi st q}ﬂéﬂaﬂuﬁ@s @amaﬁvpgﬁelref?%m it BRelE n%én@%%%(ﬁb S0,
212, 214, 216, 218, 220, 222, 224, 226, or 228 as illustrated. In sone
enbodi merrosfiggatonsst capsbilitohfarmation meseaer isfarmetion pad tillike. 216, 218, 220,
222, 224, 226, or 228 may be WD 2010/ 036525PCT/ US2009/ 056762 i npl enented as

st and- al dA@s@jevi cednfonmntbdre sscunetlatod ksd namctainbe ih idkabise Btlhem Brbodhitadent s,
one or nore of the conponents 210, 212, 214, 216, 218, 220, 222, 224, 226,

or 228 neyériB@ichlny. gk dine tnhodaaédty tlhl'ais@hn@})eﬂodyvic% demigneinfdrhatibh a‘@ﬂdciat&fv‘
understood by those of ordinary skill in the art that the conponents 210,

212, 214, @ mdhiR d%ﬁc% ZI%Z%anl%%élalng?%geQih {a&@&lge bh| Y5t z{rg/t &&H‘ g aﬁo t grare

exenplary I n nature In nu not be con true mtlng

Soor e TR B e en it R oS RERO R B B A r@?iyeh%evsﬁaﬁé&fgfe the

I nvention. Although the varjous, conponents of FIG 2 arc shown with |ines
for the S\@_ﬁp@gs,oqfteépﬁlpplg >;he iq{om@éqopﬂ? discarded. In this manner, database 241 can be

configured to maintain an adequate amount of available storage space, and can also be
configured to maintain only enough data to create and/or update a user or device profile.
10 According to various embodiments, a user or device profile (referred to generically herein
as a profile) can include any of the types of information maintained by database 241.
Additionally, a profile can contain a mathematical model representing variables such as,
for example, device location information, user behavior information (e.g., information
about user interactions with mobile device 216) and any other type of information that can
15  be relevant to advertisement targeting. According to an embodiment, the information
maintained in database 241 and updated by MPTE 236 can be used to predict future device
location information, user interaction, and the like.
[0051] With continued reference to FIG. 2, this exemplary network architecture
200 is but one example of a suitable network environment that may be implemented to
20  carry out aspects of the present invention and is not intended to suggest any limitation as
to the scope of use or functionality of the invention. Neither should the illustrated
exemplary network architecture 200, or the MPTE 236, be interpreted as having any
dependency or requirement relating to any one or combination of the components 210,
212, 214, 216, 218, 220, 222, 224, 226, or 228 as illustrated. In some embodiments, one

25  or more of the components 210, 212, 214, 216, 218, 220, 222, 224, 226, or 228 may be
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10 delineating various conponents is not so clear,and netaphorically, the

| ines would nore accurately be grey or fuzzy. Further, although sone
conponentwOah10/3&252 are depi cted as single blocks, thePdefisctonsonr c
exenplary in nature and in nunber and arc not to be construed as limting.
100531Tur,ni§1 now t o FlI % , a bl .ock djaI ram of an ex rrﬁl ay. sy?te 15

i mpl ementEPFERFIES0 A7 SARA-BleBBAfRES oYty preeky Pl dht | i 0 other
illustrated. Systeminplenentation 300 is nerely an exanpl e of one suitable

net wor k eviodinerinong AEmose plohe compenrtats 218, 31iyded12184ny 14,1280+ 242 84361 0 t he
scope of use or functionality of the present invention. Neither should

syst em i npl22Remtydic integB0&] diecctlptigo prredlatd desidedMbndt willybdepierstenldyy those

requi renent related to any single conponent or conbination of 20conponents

i1 1 ustratgdrinereddll id @54} ki uisd edhpoRnEySI0e M2 nplie et Aty 0no 392, i2ng| udes
a nobile device 310, a third party source 312, a nobi | e predictive

}ﬁzzlgﬁgieggza% ggﬂc e lglyg&-@,&dsﬁlllﬁnlglgga? eegge&@g%]@sh\g%%ﬁee%ﬁgl I{(\:@lﬁé%gnﬁgl}édf (?Ie{%%%rdi ng

to enbodi rren[ts of .1 hﬁ invention, to store advertisenents or 25information
associ at 4WYH 3HPURS sements. In an enmbodi ment, the stored advertisenents
WO 2010/ 036525PCT/ US2009/ 056762 can be presented to a user of npbile device
310 at a P83%r ti nedccartingly odfn nymbsrhicompgaeity Bay by PaHoysd tegshicyaifhed t o
ascertain the amount of space available for storage in the cache. The
anount ofdespatnavenaligbivehinghe bewpe ofwmbddiatcath afchoptesent ehemton.s Agthough
exenpl ary system 300 such as, for exanple, MPTE 317, third party source 312

and/ or adh® vixedusadoknpdhénts b FEG 02 ey shemdoslitintints foanhexdkerdfallartigyvinaealgn
ascertain the anmount of avail abl e space on the cache. For instance, MPTE

317 ngy Ql%_liﬁ@dﬁfn%%ﬁﬁgs ESPoiieRstidhdt RNAER! af ShktaBNSiGAThcaMRE WaRid by from
nobi | e devi ce 3I0.
accurately be grey or fuzzy. Further, although some components of FIG. 2 are depicted as
single blocks, the depictions are exemplary in nature and in number and are not to be
construed as limiting.
[0053] Turning now to FIG. 3, a block diagram of an exemplary system
15  implementation 300 of an embodiment of the present invention is illustrated. System
implementation 300 is merely an example of one suitable network environment and is not
intended to suggest any limitation as to the scope of use or functionality of the present
invention. Neither should system implementation 300 be interpreted as having any
dependency or requirement related to any single component or combination of
20  components illustrated therein.
[0054] Ilustrative system implementation 300 includes a mobile device 310, a
third party source 312, a mobile predictive targeting engine (MPTE) 317, and an ad
network 318. Mobile device 310 includes a cache 315. As indicated above, cache 315 can

be used, according to embodiments of the invention, to store advertisements or

25 information associated with advertisements. In an embodiment, the stored advertisements
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100551According to one enbodinent, as illustrated in FIG 3, ad network 318
i ncl udes an ad servi ng conponent 320, an ad sel ection conponent 322, and an
ad store WO 28363258 shoul d be understood that each of tresaScanpsstents 320
322, and/or 324 can be inplemented on a single machine, on multiple

machi nes, or, in a distributed. copputin nyi ronment. 100561MPTE 317 .

i ncl udes A" LEPEIFHE LB IRERT BBl 4oHERat) b 2clBivh St égél,onalﬁprr@al?l& i on
conponent 346, an updating conponent 348, a data store 334, a sanple 15
desi gn stdsvec240 camfe configsed wngseeriin thsganoust of epagd 4vailahlosiepstorgsdalititent s,
one or nore of the conponents 326, 336, 346, 348, 334, 340, and 344 may be
i npl enmenteachas Bicaanialinef apglel ewdilablescanl he addnenueodiedl itoresther, elomen®r ofror e
of the components 326, 336, 346, 348, 334, 340, and 344 nay be integrated

directly dxBnlai{§ysaReBe0 kikh &Y fdreRudblcl MPTIE QL EITRRH Bhrtdto# &S YEI aml&: aded
server 226, ad source 224, content provider 212 or nobile 20 device 216 of

FIG 2. BYoway fis, ei&?‘tﬁl?cgﬁero Mod@gﬁt, ('\)!FTﬁglteél-eﬁ 24@% Cr?bt hQusedn i %@?&‘% ffi on

wi th the advertisenen at abase e I nstance iple

servers, th resent inpvention_cont | gt viding a l.oad bal ancer to
Feder at o AL oG e PR FE° BsBOEF SUPTEP{ 1ok 28 RaBPEEa I8 B Eose o
ordinary skill in the art that the conponents 326, 336, 346, 348, 334, 340,
and 344 iad{es retEgwgeache pyadabilitiaframarehisidevieei3A025 nature and in nunber and
shoul d not be construed as limting. Any nunber of WO

2010/ 0369963 T/ US200800887 62 onorgpthodimentons itbdrited imdilGha, edplcoyatt 318

achi eve the desired functionality within the scope of enbodi nents of the

present iinMeddsi @nad 1G0Mg] BaipohentB 200 ap adaplecBab codporeat 80N fingumest ktore
facilitate collection of informati on associated with nobile device 310. In

an enfpodiymnty sijAMPLE NHIGRBRP BN Each of these components 320, 322, and/or 324 can be

implemented on a single machine, on multiple machines, or in a distributed computing
environment.
[0056] MPTE 317 includes a sampling component 326, a modeling component
336, a prediction component 346, an updating component 348, a data store 334, a sample
15  design store 340, and a geo-temporal model store 344. In some embodiments, one or more
of the components 326, 336, 346, 348, 334, 340, and 344 may be implemented as stand-
alone applications. In other embodiments, one or more of the components 326, 336, 346,
348, 334, 340, and 344 may be integrated directly into the operating system of the geo-
temporal ad server 228, ad server 226, ad source 224, content provider 212 or mobile
20 device 216 of FIG. 2. By way of example only, the MPTE 317 may be housed in
association with the advertisement database 225 of FIG. 2. In the instance of multiple
servers, the present invention contemplates providing a load balancer to federate incoming
queries to the servers. It will be understood by those of ordinary skill in the art that the
components 326, 336, 346, 348, 334, 340, and 344 illustrated in FIG. 3 are exemplary in

25 nature and in number and should not be construed as limiting. Any number of
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5 326 collects information according to a dynam cally updateabl e sanpl e
design that is maintained in sanple design store 340. There can be a uni que
sanpl e despgneass2si ated with each nobil e device 310. Asdirttisesvalosers2 sanpl e
design store 340 can include aggregate sanple designs that are associ ated
with nore than one nohi] e device 310., Sanple designs can include lists,
tables, <SRRPORTYS af §1°BP bRy cpRipyiest 10 achiqysthe fieired SiRpUpRay phin Ty
100581 Sanpl e designs can al so be dynam cally updateable. As illustrated in
FIG 3, rieeld ofrmplodimpenieat thepssprdnvméiena sanpl e desi gn engi ne 338. Sanpl e
desi gn engi ne 338 creates, updates, rcplaccs, and ot herw se nanages sanple
desi gns d06®7f]di ng tSanwtinghcaapmmkentn §26€ aapobe rdnf3dted ad | feclimtad abHeadmaoef at ed
w th various nobile devi ces 310. Sanple design engine 338 conmuni cat es

wi t h sanphRriesd 06tttk vafOmobik anatd®ro. Lhespadbo®ment, Saiplim; @enst ore
340 can be integrated with sanple design engine 338. In these and ot her

embodisnenis, - FRIR! i‘ﬁfo‘i’@%&{‘ a‘é&ﬂhi‘ﬂg {6 d9g§ﬂitc§ll .uﬁ&é%’eéb?{gérgglg%és%'ﬂ Ageac! ated

vvitham)ile%ewce and store the“desigm in sanp signh store 340.

Sanmpl e desi.gn. engi ne 338 can dat e designs in sanple design store 340.
70050 AccTH OO S0 Hss Rt A 24P (e pr Bt P YE ST LSl gn 20
engi ne 338 can_update sanpl e designs by replacing a sanple design with an
updat ed VEitlsgash metilegyicn el 0.e AFBIORBAE Saraplssieti ey sorgiftlergiprdudaiessgste
retrieve or otherw se access a sanple design and nodify the design. In the
| att er ersoogiondssigns frad essiarptgbweh mass denane dobilt ldesiaerpl @ Sasplgdesge ne
338 can be mnimzed. In the forner enbodi nent, the sanple design engi ne
338 can ufah linct@det 186 tabl 8 Ssalimtping fdatti butioal forraylh thlgartthAS.sdnd led Likked

nodi fications of a sanple design. WD 2010/ 036525PCT/ US2009/ 056762

1006Q4Sanphss|desi 9k 4 B&i 338 ah AkoURIFhEMRAMP LB dHEHIANAs PRIstadh GRIFLy. or
conti nuously. Updates can be user-defined in Sone enbodi nents.

Addi ti I . i I b . '
A1 o0l RS A AHLATE LSl e RS0 DX AR el

i ndi [ from in nent. 348 th le . . .
di cat 03%8 crgatesl,J g(?attes, 9ep?a%g§),%n8 otthe:r)’w?se tma‘filltageas sSa%T)Pe gemgns according to which

sampling component 326 collects data associated with various mobile devices 310.
Sample design engine 338 communicates with sample design store 340. In another
15 embodiment, sample design store 340 can be integrated with sample design engine 338.
In these and other embodiments, sample design engine can create a new sample design
associated with a mobile device 310 and store the design in sample design store 340.
Sample design engine 338 can update the designs in sample design store 340.
[0059] According to an embodiment of the present invention, sample design
20  engine 338 can update sample designs by replacing a sample design with an updated
version. In another embodiment, sample design engine 338 can retrieve or otherwise
access a sample design and modify the design. In the latter embodiment, processing
power associated with sample design engine 338 can be minimized. In the former
embodiment, the sample design engine 338 can utilize templates that facilitate rapid and

25  structured modifications of a sample design.
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5 design shoul d be updated. For instance, updating conponent 348 can
receive information associated with other processes within MPTE 317. In an
enbodi merwQ 20pdgb328g conponent 348 takes as i nput a geoPCamsesmloséreriel t hat
i S maint ai ned in geo terrpor al nodel store 344 and that can be created,

updat ed, ot her ma by d rmdel 342. U %g%’ ng
corrponent can ?é{g’@% el}%%%r@é& ER §aril %ﬁlﬁqsf P@g) Iy or
prediction conponent 346 and data associated with the accuraci es of

predi cti owstinyquskyn Epdsgesi arare, usdadefingd sb spae sbaimpentsh eAdéisionallyy updates

predi ction can be obtained from sanpling conponent 326. In an enbodi nent,
updat i ng canipanwiniatiddl8y garraehley sinepladsdigt egtineczd 8. nindak cudodgnent,samgleanyl e,
Bayesi an networks, neural networks, probability distribution functions, and
the |ike.deliBf @igalel $39 ﬁe@%wepdﬁlm@lamohefru Seabdating bonPohémedse ﬁhﬁpbasbmbletl es
associ ated with obtaining accurate predictions %rom t he geot enporal nodel

gi ven st hede@'f%h%h b%‘hﬁ;ﬁé’ce \CEQT ﬁlkﬂaﬂ P{lﬂﬁg%ﬁ{ it t%ﬂ%hﬁr&%ﬁv’e%n@ d on

an assessne the esu t1ng pro tl ng conponent can

determ ne that rrple desi n i.S 10061] I.n oth

enbodi merteCsHAt Th B nBBTERE @ltaWSﬁQﬁztelg. D) QOO et
determ ni ng when to update sanpl e designs. For exanple, prediction
conponentCOBReNeR{yS 45y ks, 1nalats%cge%tpnép(§@om@@@tﬁb%tatﬁ rhadp@ined fip geoAeruRraspl A
will be interacting with nobile device 310 during a specified tinme period
such as, rhotdel etempld, abétthweran3bOrgated, wnddted; 30d mtherware Bepagsdbey 28,
2008. During the specified tinme period, sanpling conponent 326 can attenpt
to det er modelinpeddpiic BAZR ugpdatingt esragdeniM3tR cannuibs |tekeday iiggut3g@dictibnd he
user interacts with nobile device 310 during the specified time WO

2010/1@3658%%6%2‘301%%%@%0%%&9 34‘69% R SOARABERtiItBHR HBrdfLesm ne

that refinenent or nodification of the correspondi ng geo-tenporal nodel is

not necesﬂ%&g&ton@ Ib Ql% e%‘tﬂ)%f Qﬁn&]e%ta agsogﬂ%g%ﬁ{i‘ tl% c%m%g% #Q%ﬁécﬂ&&on%&%%emb ile

device 3 eC| i ed eterm ne
that either .the sanp Ie des n or gt oral Phid shouldb dated 5
Lo i mpr ot tiRe ey P IRy ERiTReBhite: fﬁ%%ttrflvl iiabBrEO BRSS! FRED bot b
t he sanpl e design and qeo terrporal m)del can be updated. 100621As
i |1 ust ratgsdctae Fls@tisgealt medetoliing fioe tonemRlce daypyan nehyarlss, praura) rabwio&nt
source 312. As expl ai ned above, third party content source 312 can include
an inter qnblbad»ﬁiitgladistribmtinm@tﬁ]lidns,tmﬂ the dlied e Thie rtasrstred] | modddssocheated twi t h
user interaction with nobile
15  estimate probabilities associated with obtaining accurate predictions from the geo-
temporal model given the data collected according to the current sample design. Based on
an assessment of the resulting probabilities, updating component 348 can determine that a
new sample design is warranted.
[0061] In other embodiments, updating component 348 can generate simpler
20  models for determining when to update sample designs. For example, prediction
component 346 may predict, based on a geo-temporal model, that a User A will be
interacting with mobile device 310 during a specified time period such as, for example,
between 3:00 p.m. and 4:30 p.m. on September 26, 2008. During the specified time

period, sampling component 326 can attempt to determine whether the user interacts with

25  mobile device 310. If the user interacts with mobile device 310 during the specified time
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10 device 310 and |l ocation data source 316 that provides information
associated with the location of nobile device 310 at various tines. In sone
enbodi mrerwe,20m0136326 devi ce 310 can be a nobil e nedi a preseniSawvose7devi ce
such as a portable video gane system a portable nusic player, or the like.
A user may connect. nobile devjce 310 to a c uti ng device,.or .to renot e
entity vi G0n RGP COPBRIET nid% WoY G atier DALt oReRt ?revl@dxfﬁa%%gf thes
content, and the like. In this case, third party source 312 can include a
conput i ngodestondingaopHr@hogbpiodel awi secessmy.i Oncthamdlar dgnd.af genesspoces

provi der that conmunicates with nobil e device 310, or any other device
machi ne, mofitteacewnbdudiale davideh®l( dikeng thatspeafied tihee apdaing comgonentdidta
regardi ng user interaction and | ocation associated with nobile device 310.

In a furthey deshat mntithd BRY RniPRY ddidin dehd gtdlidhthobahddes HousEbSdgdata@nd
user 20 interaction data and |ocation data can be retrieved directly from

nobi | @ deyi; eSS NOx 4 ti S ' | j

e A e A S e D S U S O
from nobi ] e. device 310 nd e like,. 0631Sanpl i ng conmponent 326 i ncl udes
a Iocatiéh“ﬁﬂ&ﬂ?§a§§§gﬁﬁﬁéﬂ%%20 lﬁﬁﬂgaég' 330, and an interaction nodul e
332. Location nmodul e 328 and .interaction nodule 332 25facilitate the

acqui si til8064s | ocads BlsiraedimdiPod BsdneRiky nstpes et PoA thind prrmCPRIt WO
2010/ 036525PCT/ US2009/ 056762 respectively. In an enbodi ment, |ocation

nmodul e 328ursand 12 nterekpkeediabhvd, dloiat paty datat saure 1346 moludetn irderectiancat i on
information and interaction nodule 332 can interface with interaction data
source 3ldhtd cour€d Bi4\Vigat yeevidésnindsratitivonssatiard@ithaser iMeracdnh@ithendlati ment ,
sanpl i ng conmponent 326 receives information through a nore generalized 5
comuypi cafehRR PO indRPati AL Bhth QBT BlEth32 Brod s iAfoRhATId NloRAY | \GitP 3%
facilitate the identification, isolation, and aggregation of |ocation

i nformati Fy i j ti ively. . iyrent s,
 nf or mat i BB dElg <BYE 300 O Vhylolh SR Ynt SRR s A SR R
store 334. In sone .enbodi nents, informatio associa%&d.gﬁth a particular
mobi | e de¥Pc 3700%L Fgfi BichRtrtion dRricy &8y 3preble Hdp 2poe Pl e | 0
(e.g., several days, several weeks, etc.). Updating conmponent 348 can

det er mi nevoffiabletipusiaplay et ot the lkeoredscaanay @uBest inabeld davicn 330 HobcoBpeEng ce
310 is necessary to keep for maintaining an accurate geo-tenporal nodel. If
not, dat alesmn, bretodi sowtd edtity vona detvwarls fionetiB84¢ tiald owh g té ostrica delatdson of
new data that can facilitate further refinenment of a geotenporal nodel.

15[ 00684] ashat, WadheliR30mGhIR Jads; ithikd pirey SRE& MMNEaAUnsILEE AGEMPR@ELdcvice
availability associated with cache 315 on nobile device 310. In an

embodi meng,, idlgoigee{éhv?& 3P id BGldLERE, S%ﬁf‘enﬁ?%@&é?gtfwgto ﬁﬂi%éte%]g\ﬂ%llganl

ascertain an report the anpunt of storage space aval ble in cac

anot her enbodi pent che nodul e, 330 can .be cgnfigur to ascertain the
arount | of Qb ey B PR Ssdie. SRR POMese s BETBeLBaed
avai l abl e storage in cache 3 15 can be comunicated directly to datg store
334, ad §@f1@%tt yghreps (ESa8DIDE AWel BYCTaFiiPnot e foca btk arieRiRtedr WEB BRI i on
of conponents inplenmented within exenplary systemenvironnment 300. In this
way, advetevicsdiBntle adathdsembelonenédhbrsgnay vt berif birdmeitysorcodl 2 and user
geo-tenporal nodel as well as availability of storage space in cache 315.
As expl aiinechcabodeta aaddedatioh dathventbesetrizntd diredily from mobile device 310, from

n

addressing information associated with mobile device 310, from monitoring network
traffic that includes communications from mobile device 310, and the like.

[0063] Sampling component 326 includes a location module 328, a cache module
330, and an interaction module 332. Location module 328 and interaction module 332

25  facilitate the acquisition of location information and user interaction information,
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25be identified as being appropriate for presentation to a user of nobile

device 310 during a WO 2010/ 036525PCT/ US2009/ 056762 specified tine period,
based on wof2oromati26n derived from a correspondi ng geo-t ecparsatoonsetet , ot her
behavi oral information, user profiles, user preferences, the type of device

that nobil e device 310 IS nd the l.ike. re is tora space
bvai | abl deMSEtANG 1318 rabofBgAmdtAten Sadisst oS Gy éttterg%cem%tj%i?cafla
advertisenents, those can be selected for 5 presentation. Addltlonally, if
there stivohroegritnscteed loreinal infymeton and iddrectnsnodule 882 aeh Bittsdse vt
adverti sements can be selected for presentation, and so on. 100651Referring
to FIG JdnteMefibn 3data adomeca B3¢ # uthe se@icn®d dedet ngtetantiponardrn@Bion. Molade lahatyer
conponent 336, as indicated above, includes a sanple design engine 338 and

a dat a mgelddifer? NGinRind4cdbmpoabit! B 60RE:HIE: Rfcthiados 3G o arméeSyenbfaddes,
and otherwi se 10 manages sanpl e designs that correspond to nobile devices

310. t e es
geo- t ampar T R B e R B e o B P R I g
engi ne 34 l 0,..can. ani sort nd ot herw anal yze. data
cuch as. TemERui ol fenE apgbinied, AE Ber i AR, el uddridy

engi ne 342 can utilize any nunber of npdel types to npdel geo- tenporal 15

i nf or mat i BT irePeE VR NnrFHodEngdy jipfermatipn qoblectag QWP@Ph%QOJHI?ﬁ?&@J i ng
engi ne 342 can be used to estimte probability density functions associ at ed
with di st326banitenwainfaintatia datd stexst B4 bin samptinbediveniyoméermaBas asdagiagatot her
enbodi nent, data nodeling engine 342 can performregression anal ysis, ANOVA
anal ysi s,wighd/particaty moebileedevirle 3it0hiermdigamed qu@stat et 33drfobe pesied of einteodel
geo-tenporal data associated with a nobile device 310. In sonme 20

embodipnent ., s@@ér@l Imdeliagl @B&Sr‘@tc 34 Yfafing sEmpbdchesantant @e@é}ﬂiu?@@zﬁeth@xf
di fferent nobile devices 310, dependi ng upon patterns of behavior

associ at & 3 [ y el gi ne
can utlllg%gﬁé$b%@%ﬁpﬁta‘%ggﬁﬁhg%%gbé gﬁgé%gﬁgggpm%r%g%%wgﬁgéke F@grks
machi ne Iearnln nmul tivariate reqres Si s nd ot her chni ques
for nodelTHERYUISLACYRGERY SO ﬁ’b%f l elr:rl gl cgnfe rded flom Fafa' Sof

2010/ 036525PCT/ US2009/ 056762 100661Updat|ng conponent 348 can, in turn,
appl y vari3du gllQ\y]fggsfobpolﬂqggpg of mgyedlafa that can facilitate further refinement of a geo-

temporal model.

15 [0064] Cache module 330 can facilitate determining storage space availability
associated with cache 315 on mobile device 310. In an embodiment, mobile device 310
includes cache managing components that can ascertain and report the amount of storage
space available in cache 315. In another embodiment, cache module 330 can be
configured to ascertain the amount of storage available in cache 315. Information

20  associated with available storage in cache 315 can be communicated directly to data store
334, ad selection component 322 and/or any other component or combination of
components implemented within exemplary system environment 300. In this way,
advertisements can be selected based on information from a geo-temporal model as well as
availability of storage space in cache 315. As explained above, a set of advertisements can

25  be identified as being appropriate for presentation to a user of mobile device 310 during a

25



and the like to determ ne a neasure of the accuracy of a geo-tenporal nodel
associated with a nobile device 310, and if necessary, can work with data
nodel i ng WOgDTIen3@322 t o update the geo-tenporal nodel. SPPairiEseeog/o5arpziat i ng
conponent 348 can determine 5 efficiency and accuracy attributes associ at ed
wi th a sanpl. esign that cqrresponds to a il e device 310. If necessary,
updati ng sggﬁﬁsﬂ&me @A@Iacg?ﬁe m@?@ﬁ“@%rﬁiﬁﬂ‘ée g&f“g?h CQRSPRRIIBE SO IpRIAL e t he
sanpl e design. Further, updating conponent 348, in sone enbodi nents, can
use i nf ormedal.orhdribshedersbingorgaspyrisengyofites 388! prsfarpices.desiygn o8 dores BA0,
data nodel i ng engi ne 342, and/or geo-tenporal nodel store 344 for

det er m nimgbilkQdelvekel3dn ieiant dic ldkes dfificec denbggh gorage geme temfabiailn cacleed 15shoul d
be refined. It should be appreciated by those of ordinary skill in the art

that somao Sicédihb@ns aC Hibvargraidhesirdiklol ANEQHSeri &It MIRI¥B REn OF sblREtd Fosanpl e
design and a geo-tenporal nodel. 100671Predicti on conponent 346 can use a

-t | i i i - . t.
O B e T S T
| ocat ed at ecified tinme periods. ditionally, prediction conponent 346
can-be. uoub T 8! i ebelhers bt sdSsd BEal PR ERT SR h o 16 devi ce 310
at specified tinme and/or in specified gﬁpgfaphic | ocatigns. In sone

n

enbodi nerdP80Slpr edi dtstemmngdagdte it MP4E 8 Histugles adnogedige cpmpangsyy 336.

provi ding specified input to a geo-tenporal nodel such as a regression

f or mul a, Mogelwigadoinipongntddnsist mdicated tabove, imnludehe seinpés, dearm @@incal3Buindtd ng a
probabilistic prediction of future behavior using the nodel. In another
enbodi mendata poaelingt ¢r@incCM ofanple I6igh @Agind SOB igkeycra@pf updiates candestltisvise
associated with various specified tine periods and correspondi ng potenti al

geogn@phifaRbed!shhplk MeGERCIHAP Bo@band £ FRBIIE deRiess b RY eDatamol8idefgReNt ed,
for exanple, by an index or attribute that provides iInformation Tegarding

how wel | Ee a %ﬁ iteri t Q#i j sement
or ovt der prat Elesnpudn slERIehuBt shFbS B3 ARRET SHhdti B SRS 5T Vo
2010/ 036525PCT/ US2009/ 056762 i %ﬁces agai.nst ~a predeterm ned confidence
evel thABIHE Heighespt e et oae 1, BUaTs HALHG! Hn PR e kY o
| ocation information predictions and user interaction predictions arc
li kel y tothewinssanalize et guch) 45, 401 evbude. Ene-stamped slewige tleationglata hPaghol d
is selected such that advertising expenditures are maxim zed wth respect
to user ewpdedingecngine 342 can utilize any number of model types to model geo-temporal
15  information associated with mobile device 310. For example, data modeling engine 342
can be used to estimate probability density functions associated with distributions of data
collected by sampling component 326. In another embodiment, data modeling engine 342
can perform regression analysis, ANOVA analysis, and/or any number of other techniques
that can be used to model geo-temporal data associated with a mobile device 310. In some
20  embodiments, data modeling engine 342 can use different techniques for different mobile
devices 310, depending upon patterns of behavior associated with the mobile devices 310.
Additionally, data modeling engine can utilize weighted graph techniques, Bayesian

networks, neural networks, machine learning, multivariate regression analysis, and other

techniques for modeling data associated with mobile device 310.
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5 to the advertisenments. For exanple, in one enbodi nent, advertisenents
wll be selected for presentation in a predicted location if the

corr esporipregroassf2sdence | evel is above 80% where 80% iPSTIUsSR00@OMT6Zence

I evel threshold. In another enbodi ment, advertisements are selected for
presentat n in a predicted | ocati i f .the corresponding index is reater
than a tHPE&Hol d ﬁ&@gﬂng SOBPRRA! 061 F T, PabhVAOU FRs @Eéﬁ«?ﬁr Bodger e |
O advertisenents are nore expensive to present, a higher confidence |evel
t hr eshol dindube like todetewoinr @ Beasurs off the dccuranes] &aro-tsranastlenogal agsostatash
conponent 346 might utilize a geo-tenporal nodel associated with a nobile
devi ce 3Mb0ith o nidtilerdavive X10atnd dmcSephgnbar watk w200Bta modtlhe afdier Bvidbto,
there is a 30% confidence | evel associated with a prediction that nobile

devi ce 15533 el %e&@ﬂp@rdl%@@élon Simiay, Ngpdatint eRBhENtEUY ichR Refrinath and

a 90% confidence Tevel that nobile deV|ce 310 will be in location 2 during

t hat gpega'fﬁ&@ﬁc AEBa REF c&‘iﬁﬁﬁ%&ﬁ? BSloBQ Y it §lafi 160@65%%?{}39{19&{‘653(%915%3%

pI’OVI ta assocl ate e pre ICtIOI’] reg rdin ocatl on to an ad

sel ection o nent, 32 whi ch i can_ s t adv enen

2ppropr | A8 RUFVERAEn EeFbisaly! lellbs s B8 366 s Worh e BrPREI Fei% ence
to FIG 3, the exenplary system i npl enentati on 300 includes an ad networ k
318. Ad rfegmsr BB UPFF ere SATBRIC kPS8 v PRGN o HPGHBAL Commeneain Y 18108k | on
conponent 322, and an ad store 324 |In various enbodi nents, any one or nore
of ad seronbwgironporente 3pormatibnsEbectinghe dovipoaegite 339 anpladesyosterc324
can be inplenented on a single nmachine. In other enbodi nents, each
conponent3482@data3@ddelmgded@? 34 amndlag goopkepenl etbdehdependetbt Ye@fminihg
others. In one enbodi nent, for exanple, ad WO 2010/ 036525PCT/ US2009/ 056762

Serviing GERRRRRther32 am@Ad d%ﬁgﬁ%} 'a%of% &ﬁ?ﬂfod@lzﬁloéﬂdéeofeﬁﬁgd Sitosrh%ul%% can

be mai ntai ned on ad server |ustr ed in . I'n anot her
nbodi 2
Sorvor oanprekhliePTRES, of drdifl eﬂnﬁ%eﬁHﬁ%Rﬁﬁ h%o%on‘w YRR B, | o

conmponent .322 i s inpl enent n o-t oral tar et|n rver 228. Any
conbi nat.sgﬁl%%%neew H@H?%lo%ge% %%@pl%ﬁﬁ %12"‘41‘1(?3%‘?0 ﬁ%l@ﬁéﬁt ed, in some

enbodi ments, on any conbi nation of ad source 224, ad server 226, and

goo- t enpdP8871t ar gethredjckien yempomEat A canfusethapo-tamnsdlnmatcl maptairadbimat i on
of the conmponents 320, 322, and 324 can be inplenented in connection wth,
or i nt egr@bacmpoah ,mminl istmpft S nbatprahctofg MOBEaBic7 locthesse iramdicink ymabifeew
illustrative enbodi ments, and a 10 nunber of other inplenentation schenes
that Isan deeicdSad wigl orieviteat $pRcilfied Ginmcopalods y AdditionellprRedttion Eefnean as

described herein are within the anbit of the present Invention.
346 can be used to predict instances of user interaction with mobile device 310 at specified
time and/or in specified geographic locations. In some embodiments, prediction
component 346 can generate a prediction by providing specified input to a geo-temporal
model such as a regression formula, a probability density function, or the like, and
20  calculating a probabilistic prediction of future behavior using the model. In another
embodiment, prediction component 346 can identify confidence levels associated with
various specified time periods and corresponding potential geographic or user interaction
data. A confidence level can be represented, for example, by an index or attribute that

provides information regarding how well the user meets a set of criteria established by an

25  advertisement provider. Prediction component 346 can compare the confidence levels or
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10070] Ad serving conponent 320 facilitates the presentation of
advertisenents to users of nobile device 310. In an enbodi nent, ad serving
conmponentwB201p36i25des adverti senents to nobil e devi ce BLO/US2@MAEETESenent s
can include actual advertising 15 content, information about advertising
content, .hyperlinks to aqvert.i senents, reference adverti senment.s
coupons, 18%186% R8Pt &, PR ?fFft@Bﬁgl909%3%{1?8o(EHFlnglrf’g‘oie‘ﬁ%dPrﬁéﬁ%mB?(Ptlﬂ@x
present invention, advertisenents can include scripts, software nodul es,
and API s thigsholdatp islstarminsk adricho locatioie rinfapation Jireljcteanst et user nterrelinay of
nobi | e devi ce 310. Advertisenments can be of any nunber of different formats
such as guddictionsiatkelkely exbambst &20urgtecaghiaa @ambodimebnt, ke picketerrhined dneshold
enbodi nents, advertisenents can be interactive and in other enbodi nents,

adverti sggBib&e@ERhARAAAPEHLIRE cRyer@lithfek akdimerenzdduneh rRpedt td ¥scs expdiate user
interaction with the advertisenents can be nonitored and | ogged. I n sone

embodisment, gy ?(ﬁreﬁt‘?sreﬁfeﬁ@. .“f%%%ﬁgﬁe, Fehd GRtddiGEnt ShREGRGRT WRPS: GQQpgcti ons
t hrough hyperlinks, retrieves advertising content, streans content to

nobi | e dqyice 3 Of nnnitor%VV%QZQ§O/0ﬁ EZSPCT/US 009/0; 762 clhck-ﬁhroughs,
and the I'Pk&TH*EThEr# ficfrefeediond 3 SRETEPORGPR BPIISE oYl de £POHs can
be perforned by other conmponents of the system inplementation 300,

[ 0071] Acd e et HhoetthdBs negitfidshca Hevedr duethold. ny dpt peethery enihodipenton
conponent 322 receives information from prediction conponent 346 that

i ndi cat esdSertisgratiito A, seldomsisfor amekeotation rep fredichedrdodatinn rithevemtespanding
targeting advertisenent to a user. Based on the information received, ad
sel ect i orind&nip @Reardr tikh thaihslddnddx. df osied cmbddithcatsaclass, Byr cxasipid, e

i ndex associated therewith, and retrieve adverti senents that are

appr apr i afiQerkiRtmate R h&Ye QPersBcl tBDraleRl adigHehorfRRALS 168 BRIAAN sREesh ct ed
tinmes, locations, and the Iike. |In another enmbodi nent, ad sel ection

conponent(ﬁgglﬁﬁgeﬁ{ﬁ%ﬁreceive'lo i nformati on from sanpling conmponent 326
that can be’utilized I'n selecting advertisenents. For exanple, prediction

conponent 346 nmay ovide a predj.cted | ocatj of nobile device 310
correspor{aﬁﬁfg Lo a B EEHTPISCPIE IO EOTRRPCAef P%Z%ao%f’ﬁéﬁﬁi’é‘ﬁ?rag?@dﬁ]an
provide information regardi ng avail abl e storage space in cache 315 on

nobi | e desaseatat githus inipgilaldevise 1R to daterarinmthiabron depts@berc2$.008oipditent
322 can select 15 advertisenents for presentation to a user of nobile

devi ce 3Xbteimvosiihlreas wa)asontfalenexientlzesdcimepwabaljredittyorothatusebilespaosur e t o
t he advertisenments while mnimzing processing burdens, network

comusi ca1ioans,bedf todatien ll idkeing [HAOIRE A A3 Ferdddarno®e cuBfRdknlcd 1St Dhet
adverti senents and i nformation associ ated with adverti senents. Ad store 324

rti semen . . L35 . 227,
can i ncl ugeyiRNg Qe TRY §i1ABY S IdcSaNER R I ABBaS RS RHEABdachdatahase

descri be ove Wt erence to F tore can e 1 nd
associ ated with adverti nt dat abases. and.canh al.so include infor,mation
revoci ot dedibidh SGYEM R e BIARAC AR ARERT AR PRt MEn eaiiR
and ot her, types _of content. In sonme enhqdi nents, ad stor 32§ can be used
to store lg‘fﬁtlioﬁt% to Ap| ,se(ljﬁqgog wampppent 322, which in turn, can select advertisements

appropriate for presentation at location 2.

20 [0069] With further reference to FIG. 3, the exemplary system implementation 300
includes an ad network 318. Ad network 318 includes an ad serving component 320, an
ad selection component 322, and an ad store 324. In various embodiments, any one or
more of ad serving component 320, ad selection component 322 and ad store 324 can be
implemented on a single machine. In other embodiments, each component 320, 322, and

25 324 can be implemented independently of the others. In one embodiment, for example, ad
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WO 2010/ 036525PCT/ US2009/ 056762 100731Turning now to FIG 4, a schematic
diagramis shown that illustrates an exenplary geo-tenporal targeted
adverti siwg 2proase®s 400 accordi ng to enbodi nents of thePpraseew/oseréENnt i on.
FIG 4 illustrates a first Iocation 410, a second Iocation 412, a third

| ocation 414, and a fou ion 416. FIG _4 al |cts mobi | e

devi ce 42"'6“%&1&091}38“@“ é{?@e? & “%fhc?oﬁ?l?nelﬁxé%l ﬁ@’ é&%% i Bfer el y
an exanpl e of one suitable process inplenentation and is not intended to
suggest angintaingdoatadsarvgs 22oilkulsated splllu L. ds eneher mbadinerd) for gxanple hsl
present invention. Neither should exenplary process 400 be interpreted as
havi ng anygrviiepesrdporeyt 822 rseoplanemsmnlt orr &l sitredt 226, ahytosd 3l 8 imppenedtonor
conbi nati on of conponents illustrated therein. 10100741Locations 410, 412,

414, and AlHufRm2BearRig dYREoR LomPERint 9T ANchpt@neld&l slesédRaiRehl aideting
|dent|f|ed in any nmanner suitable for nodeling geo-tenporal behaviors

associzat eduth bBs Tohi! &GS AX0m EAL, 5P, o0 330 ETBOGERALnoRALT ons

410, 412 and can be geogra at ons and S|gnated in
mb f h b f d titud
and | ongi PUFeC BT, op; 4y’ C%%h?@onofgcﬁf ST A Srvihabnind Bt 1

According to one enbodi nent of the present invention, entities wth whom
adver t i seRBRPR! dprgcting Seivat e?éFScaranff1 owrther gmbadimeat. pmyicombEgtipheol diat i ons
at which particular advertisenments should be presented. Because different
entiti es ampooses ¥, \p2AgandleRidgnaatbc omplnteatedsin fconnageen gntht dmnigtdgoted wohs, t he
data provided can be nornmalized into a standard i nput schene that enabl es

mor e ef f i ieiplcrpsmamse MY PIOL 370 uDhwutard bifly \wafcinoilisstiaivie Gahsbodsmeles cantd e d
herein. [0075]In an enbodi nent, for exanple, |ocations 410, 412, 414, and

416 9@an RRNARE bE olkr fn GQ%Ehklaﬁén RGHMRE Khat kin 889LIEH BoRRE &H@ﬁhcﬁéxﬁﬁ%ﬁ 610”5
410, 412, 414, and 416 can be designhated by addressing information’(e.qg.

an 1P add[[lg Srse%en%%ﬁ%ﬁh@ﬁ gsdde\%lll&dehepe(ﬁ bire within the ambit of the present invention.

[0070] Ad serving component 320 facilitates the presentation of advertisements to
users of mobile device 310. In an embodiment, ad serving component 320 provides
advertisements to mobile device 310. Advertisements can include actual advertising
15  content, information about advertising content, hyperlinks to advertisements, references to
advertisements, coupons, and the like. Additionally, according to embodiments of the
present invention, advertisements can include scripts, software modules, and APIs that can
be invoked to render advertising content on a display of mobile device 310.
Advertisements can be of any number of different formats such as audio, video, textual,
20  graphical, and the like. In some embodiments, advertisements can be interactive and in
other embodiments, advertisements are accompanied by click-through functionality so that
user interaction with the advertisements can be monitored and logged. In some
embodiments, ad serving component 320 resolves references, maps connections through

hyperlinks, retrieves advertising content, streams content to mobile device 310, monitors
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conputing device, or with nobile device 420. In other enbodi nents,

| ocati ons 410, 412, WD 2010/ 036525PCT/ US2009/ 056762 414, and 416 can be
regi ons oweigreaBestsby mat henmatical functions, and as suebT/usatvioscbude
other attributes that may be useful in targeting advertisenents. [0076] As
illustrated in FIG 4, nobile deyice 420 is shown at a fir | ogati.on 410.
Wi | e at FREthopghs. pad s @f? It G Cmgmsbler 40t 0% PRIBLPL BOROUIEEON20, | n
response to 5 detecting user interaction with nobile device 420, device

| ocat i on dapbepaeeines yastheyecogwionenis etiths spHicradmplesrentatigngf@, by server 422

I n ot her enbodi nents, device |location information, can be independently
noni t or ed0®yl]a net waedordingrponemt crabwtlitbetn opfrthw i pieskntt cinsentioar al22cloctich24. | n
further enbodi ments, a client on nobile device 420 can be configured to
push devi@epof&at BDN rbadi@sMRifb@htibR S6MVBFdicdidd tfhoida: 330 100y Tddieates

i ndi cated at 428, nobile device 420 noves fromthe first location 410 to

the seco tk LWne- j i ; | ected
agai o daghE A Ao R e B R e 58, 8% B
second |l qgation 412.. As illustrate t 429 nphile vice 420 trave to
the thi r PPEESRBRTHIAtP r%?u%iﬁﬁiadd agég]ﬁﬁtb"é]r Qrasge %%éjze 8%‘;/“&!:?%‘&%{ Stgfe th“rre may
pass between the tine nobile device 420 enters a 15l ocation and the tine

t hat mobisueh gebycaienpee aniindext aeoqigediheseitpand siicye jady @Hsenes thek arcengt h
of tinme nobile device remains in a |location can be collected. Simlarly,

dat a r egapdiopgiatchfer grasenthioon of thasieer dtrihe specificdrandiar ipredigticd eineyviocgion80 can
be collected. [0078]As illustrated at 430, during sone specified period of

time whiladnbbilile. devimethd? @nibddinfent,hed tsbicttibr oc@pont 422, cadeilve redkd®
comuni cates with nobile device 420 20 to determ ne the anount of storage

avaiH@b|QnRHmﬁﬁ&ﬁCH§ma%ﬁﬁﬁhﬁ e@o%@éﬂnﬁ“@h&?ﬂﬁﬁvk&?_ﬂ@ouﬁﬁﬂmeqﬁog&ﬁﬁﬁﬁé,
server 422 may al so obtain other types of information such as, for exanple,

h
whet h MR . L | ; )
't or et 1ONEERT et ST SEMpIN phloh 15 Bt S46 T o 160 pRARAG BRurion,
comruni cat e thﬁt selection to server 424,.as.shown gt 432. Further, as

i |1 ust ratddnalitlesdgyice; HO oureseqneing iy e shqcifisdetipe jpsriod and sampling component

326 can provide information regarding available storage space in cache 315 on mobile
device 310. Using all of this information, ad selection component 322 can select
15  advertisements for presentation to a user of mobile device 310 in such a way as to
maximize the probability of user exposure to the advertisements while minimizing
processing burdens, network communications, and the like.
[0072] Ad store 324 can be used to store advertisements and information
associated with advertisements. Ad store 324 can include one or more advertisement
20  databases such as ad database 227, described above with reference to FIG. 2. Ad store can
include indexes associated with advertisement databases, and can also include information
associated with advertisements, mappings between hyperlinks and content, and other types
of content. In some embodiments, ad store 324 can be used to store scripts, APIs, and the

like.
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25 provided to nobile device 420 by server 424. According to an enbodi nent,
for exanple, WO 2010/ 036525PCT/ US2009/ 056762 adverti senment 426 can be
cached orwoubidmeitévi ce 420 al ong with an indication, seciraiS2ommsabe, API,
or the like, that facilitates the presentation of advertisenent 426 at a

specifie i and ] ocati on. Ltionally, .advertisenent 426 can be

conf i gur 2[851{359 be pr Eé%?“ﬁﬁbAﬁgét}-h‘é & sthegage cdiggran s gﬁ%‘ﬁ%é 3t LB i on.
5[ 0079] As further illustrated at 436 in FIG 4, nobile device 420 travels
from t he aRMplry gecatamnera fargeted adertisng piocess ¢AP iaeeprding to Wabp@mepbiof éhedevi ce
420 is in the fourth | ocation 416, the advertisenent 426 can be presented
to the ugeesent mvsoun. el mhhstrstes adimeo eaticn 610, el $doend docabiot H1fa dardver s
422 and 424 can collect tine-stanped |ocation data and use the data to

gener at e 1g@Roh RO a fRAA!16cakiBAU162RIGE LSS depibts RIBehikt ddviteune, dfd @eat i ons
and instances of user interaction associated with nobile device 420. [0080]

To regapi LHl.A &0 MR HIV %xgﬁgfrﬁ'f%ﬁ%ges%ﬂ%b ?ﬁ&g%w%ﬂé{?ﬁgé of $e stuﬁglg@:piéd(}g?evi ce

advertising content to a us a nobile d on predic

2o RS . e SRR TR S ARGR B Gl SECorgepe o

diagramis provided, show ng an 15 illustrative method of targetiqg
advert i sifHpctiowalitinet the proscdt 1pyensiopphiNeithge vhewd pesarlen prosesc el Beevi ce
| ocation. At a first illustrative step, step 510, a dynam cally updateabl e

sanpl e desicymctethas hagingsispcicpdnadnayi othreguinerhért ecldesdite any singlf eymeprnent orThe
sanpl e design can be used for identifying sanpling tine periods during

whi ch t o waltietibnd€voapodcagdtligmtddthecimt i on associated with the nobile
device. In enbodinments, referencing the 20 dynami cally updat eabl e sanpl e

desi gp cggot4)c! ude rbhibRVAING 41 hes 2RI Q1628H BR ,anﬂz%‘vﬁé it RBatidiPHd Ml Bees
derived fromthe sanple design, calculating input”values using the sanple

desi gn, ac{%glg\%ﬁg% la%ﬁ gld?%%{l%ﬁégl?ten T 4 rkqitgk;lg F%% gl‘ééigfé > g%@?eﬁrgpoﬁln%%?cniars

interaction ice r sa

W th he DRHE) Bh TR Ieer 0. GesprEn HevlieRPIBRRF fergUoR ¢ b Hevi ce.
the WO 2010/ 036525PCT/ US2009/ 056762
414, and 416 can be geographic locations and can be designated in a number of ways such
as by a series of coordinates that include latitude and longitude, by town, city, county,
15  state, country, and the like. According to one embodiment of the present invention,
entities with whom advertisements are associated can provide data that indicates the
locations at which particular advertisements should be presented. Because different
entities may use varying designation schemes for designating locations, the data provided
can be normalized into a standard input scheme that enables more efficient processing
20  throughout the various methods as described herein.
[0075] In an embodiment, for example, locations 410, 412, 414, and 416 can be
cells in a cellular network. In another embodiment, locations 410, 412, 414, and 416 can

be designated by addressing information (e.g., an IP address) associated with a host

computing device, or with mobile device 420. In other embodiments, locations 410, 412,
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user maki ng a phone call using the device, the user causing the device to
communi cate with a content provider and the |like. At step 514, a |ocation
of the dewpDcelwmseitét er mi ned duri ng each instance of uselPCirniSes@osé7en Wt h
t he device. As expl ai ned above, a device |ocation can include a designation
of a geogy.agphi rea, a Ccit county. state, a.country or. the I|ike.
Addi t | ona‘ﬁ? nd, 416vrababy ResofFERACHCY hathomaticel TRHRSs |a6ﬂé’tse%w]il’ncalner s
of an IP.address of a conputing device to which the nobile device is
connectedndm®0®@@ﬂﬂﬁﬁwé§t@ﬁﬂpyﬂmnée&dHwﬁémﬂﬂﬁﬂ@%¥%ﬁﬂwhﬁdicates devi ce

| ocation for each instance of user interaction is recorded. The

ti me- st anfp@ib]l ocat i Anilldatraed anFlite 4s hobdd devica43@ arshbhahlae a dattdbasien 410.
Additionally, the recorded data can be naintained for a particular 10

anount  ofwhilé@t thENBrss keh8ER, @Ak P @na50midrad iveith hRbAS Yesict B0 UIRTridpaasStoOf
ol der data, and can deternine appropriate tinmes for discarding collected

dat a, thﬁ]?&ﬁng%w 5T QfinNEN &Jléeeﬁ%@dde@%ealoaﬁ%nsﬁﬂé‘%a@l nSLERS18 of

FI G e Co ecte tlne st anped devi ce Tdcation data I's used to update a

geo-tenp th e ts devi i on user .interaction

W eh reapelrettd gt oer eSRRTeTRy SeaS ditn Bomi e mrir ik e s
first period of tinme is specified, as |IIustrated at step 520. At step 522,
a devi ce INOEBREIYH Py bﬁﬂ%@?%@‘@é}ﬂ? SHonitREdr iy, & petyorls a‘emmnepf ard thel pagvidg

524, user interaction is predicted for the first period of tine. The

pr edi ct i dassearee 43Bde 434 r &f durdrec i emtpodirecrys v cleenp amamohdelakvicord2@sqponiai ng t o
the device. In enbodi nents, the geo-tenporal nodel can include node

produced doyfip@gd &spushricidc dsvatiys irfodiatioh hesersérs2nnd 240e- seri es forecasting
technique. In those instances, |ocations and user interaction can be

pr edijgt eqofyyjcal CU'&stinﬂ&a%&l&?@ﬁ@%&ﬁle‘é@w@&z@'%do%s kb& tﬁ@ﬁ?s!tfldc%{éioﬁ M(ﬂo time
period as input to the nodel I'n ot her embodi nents, other types of

chatiotl ogl SausaPrehRNl bj2y AR AT NPT PR Raleg b ot ©

t he geo-tenpora n SONE € oral “node

actually consj.st of a nu r .of ffer nt 25na natl statistjcal
roders { HEPURURE B8 hErBHIUn Bt PP B SA c Wﬁong Seafion Thb
2010/ 036525PCT/ US2009/ 056762 predlctlng devi ce Iocatlon and user

i nt er act idnilfustipted add2.t mapily devienddl tiewsls it ehautherdalneatipsi 4ldof ltebarlddence

| evels, as illustrated in FIG 6. 10084]As illustrated at step 526 of FIG
5, an i | |unslersaoid it ey hodufturfttiver may phssdesveen the time mobile device 420 enters a

15  location and the time that mobile device 420 exits the location. Data associated with the
length of time mobile device remains in a location can be collected. Similarly, data
regarding the duration of user interaction with mobile device 420 can be collected.

[0078] As illustrated at 430, during some specified period of time while mobile
device 420 is in the third location 414, server 422 communicates with mobile device 420

20  to determine the amount of storage available on a cache associated with mobile device
420. In embodiments, server 422 may also obtain other types of information such as, for
example, whether a user is interacting with the mobile device 420. Based on information
collected, server 422 can sclect an advertisement 426, and communicate that selection to
server 424, as shown at 432. Further, as illustrated at 434, the selected advertisement is

25  provided to mobile device 420 by server 424. According to an embodiment, for example,
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sel ecting an advertisenent based on the predictions such that the sel ected
advertisenent 5 can be presented to the user during the specified first
peri od ofwOi2nw/036825st ep 528, the sel ected adverti senent PCI/uyse@wiosed2t o t he
nobi | e device. At step 530, a determination is nmade that the sanple design
shoul d be updat ed, dat a fjnal illustrative step 532, the sanpl e.design
i s updat advetiermss P ants wehathen B}O@ﬁsﬁiﬁww@ﬂtﬂﬁ%, Wihan df FIONg&STRn can
be updated based on various assessnents about the efficiency and utility of
t he sanplreodude.daBL.ger. thec ke, dihal facalitaiep dlie mserestagen tHeadyeesement AVt i2on,
sanpl e desi gn updates can include nodifications resulting in nore frequent
dat a col lspetifiod tinkcesisd 1doetiore ntA difiienatlp) hdettisementdd2@ cew b eminifignredtto be
different tines, and the |ike. 100851Turning nowto FIG 6, a flow di agram

show ng gfredehled ShbRtHMat fREtRAD fafspBeified ddiebrdevi ce | ocation and user
interaction information using a geo-tenporal nodel for 15 targeting

adver ki sijggrgjont ent,d ﬁlrﬂleyﬁﬁl%tr%ti%%t g’?e?id Plcﬂ%{in?cﬁ)ﬂiesdeiviéle UshALEM. f tﬁ’eRt

illustrative first step, step Irst tinme period is specified.

step 612,,a,first of, confi dence | evel ssoci.at ed. wi r.edj ct.i ops of
devtce | hid i aTh S e RUECPHiGa A6 ST TRSHB! fur LhBHEM Tl o
step 614, a determ nation is made whether any of the first set of

conf i dendecatignells, bieduerdisement 426 cap bg @F@PWF%&‘H“FHFS% hiY moenbesBmens.
illustrated in FIG 6, a second set of confidence |levels associated with
predi ct i aempohenisef cithtreoraleith of semvictshd3handdéd can deltdch gintehsargprsiciotatenh f i r st
time period is determ ned, as shown at step 616. At step 618, a

det er m nafatoind sseniad @atahotdeacrarnycoatmpbel ardoRdh&adan bk wodio gede fhtawel s
exceeds a second predeterm ned threshold. At a final illustrative step,

st ep 1020, 1o &RRE hRANIEANES b P IntERABHGMssb8ad Q¥ihdRshifcevRE@3gNt ati on to the
25user during the specified first time period. In enbodi nents, advertising

cont i dendWl, of s "clel SEATTIRRy SR UERFRRE iSPAR CoRihell A0,

enmbodi nent,, some advertisenents may .be,sel ected based o n. at. | east, 80%
conf i dencidVFIEIEL CRUISHL oy dyCTpP ﬁrﬁgtﬂgr AESE o B ELFSR GoFicddosaen et | on

and an at |east 80% confidence | evel associated with a correspondin
predi ct i NSRS egeorigmpprad t MoAcly esing Hdats @dlosted . aqeprdinthdp @nﬁmnmﬁbs,
sone advertising content may be sel ected based on the | ocation prediction,
r egar dl esgpdetealtlh samptecdasnof TomergueeF1G. i, er Aow | bagrpmadipcdvidat], shondingi ae
versa. Decisions such as these can be made to acconmobdate particul ar

busi ngss iphansive ot oft drodEnageveRiding coRedt t¥ @SuseBBfla hiwilk idk@ice based on
[ 0087] Turning now to FIG 7, a flow di agram showi ng another illustrative

met hod predicted device location. At a first illustrative step, step 510, a dynamically updateable

sample design that is associated with a mobile device is referenced. The sample design
can be used for identifying sampling time periods during which to collect device location
information associated with the mobile device. In embodiments, referencing the
20  dynamically updateable sample design can include retrieving the sample design, receiving
input values derived from the sample design, calculating input values using the sample
design, and the like.
[0081] At a second step 512, instances of user interaction with the mobile device
are detected during sampling periods that were identified using the sample design. User

25  interaction with the device can include, for example, the user powering on the device, the
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10 of targeting advertising content to a user of a nobile device based on
predi cted device location is illustrated. At step 710, a set of advertising
content iwO=elstd based on a predicted device | ocati oRCANS2009866762
interaction for a specified first period of time. At step 712,

availability of. the nobile devigce during a second specjfied period.of tine
i s det ect“éﬁ‘?l Hgraapigpe ‘iaﬁeusé‘@cg‘ﬁd’%wéc i et E)aéﬁs}‘lgo‘%fdei”ic?réo GEOINLIBES or e
the first specified period of 15 tinme. At step 714, availability of storage
space i n vdtltacheteahprorislerans the lkeviAlestens S ibtaclopativadot the davice hdadi¢ramsrad ¢ he
nmobi | e device can report this information and in another enbodi nent, the

i nf or mat i duning aach énseanice af tusd imterartiou i widld tHey dotideer Aerkplhined .abp@)88flevite st ep
716, a subset of the set of selected advertising content is sel ected based

on the avgidtidRichh inchefe aSdRipABRSHREL dghaphitaréAGheyoN chlify, ORItk & @RMirGe. At
step 718, 20 an executable script is generated. Tge execut abl e script is

confi qur £ ach ly:t: i . i.S] nt ent
Gori et i Uk CAtEHALEL SEARE Rich@Sh O SNRHRAGHARSBENES bl il
adverti si ontent can . be provided. t he, devyi ce .al ong wi,th the script, as
o at od A SERL S o e SRR KON Bich She B S R R Rt peci Ti od por | od
of time. The executable script can be configured to cause the adverti sing

content tl80%d di splAlysiar 25 Gpdina-Hiamped drirethidl ificase dpricorincationdel €idns
such as, for exanple, the occurrence of the WO

2010/ 036528RCT/008200006676 B ktorded. speciifmisthnyedilowtion dafarpen banwredsiora
interaction with the device. In sone enbodinent, an APl is included with

t he subsekahatidedetabassi NgddiooiRt thengteddd dhtaacanclid piintdifcdofoney particular
enbodi nents, a tag or other sinple instruction or marker that can be

recogpi Zeghduht bPEmIDBIHe&ySeMI Gf UeaddnBBulcl G UHRE HRUGRAIARS of BRIcMRRL! shadevi ce

can determ ne when to présent 5the advertising content to the user.

10089 Marg, LGN A1 AROBROYS: Blcddif, (A]LAUP 4RARENSD R HEP LB For

wel | as conponen , are possibre w ut departing
Pvent | ot BoBEE GEScRy BRI ALY PhShe- (5 SUCF M S bl Taier
than restrictive. Alternative enbodinents will becone
location data is used to update a geo-temporal model that represents device location and
user interaction with respect to time periods.

15  [0083] With continued reference to FIG. 5, a first period of time is specified, as
illustrated at step 520. At step 522, a device location is predicted for the first period of
time and at step 524, user interaction is predicted for the first period of time. The
predictions are made by referencing the geo-temporal model corresponding to the device.
In embodiments, the geo-temporal model can include model produced by regression

20  analysis or other similar time-series forecasting technique. In those instances, locations
and user interaction can be predicted by calculating expectation values using the specified
first time period as input to the model. In other embodiments, other types of statistical and
probability distributions and models can be used to create the geo-temporal model. In

some embodiments, the geo-temporal model can actually consist of a number of different

25  mathematical and statistical models that can be referenced. In various embodiments,
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10 apparent to those skilled in the art that do not depart fromits scope.
A skilled artisan may devel op alternative neans of inplenenting the

af or enentwonzen)/izpg2zsovenent s wi t hout departing fromthe ®cops2ab/054762 pr esent
i nvention. 1009011t w Il be understood that certain features and

subconbi natj.ons are of utilit and na W, t ho (4 refer ceto
ot her fed¥EHeL ATl SLNCBRY AN iuéfﬁsmé?ﬁ%f“& ‘?éfﬁrpafaédn%f (i “%‘H Scope
of the clains. Not all steps listed in the varlous figures need be carried
out in tHaakypisel renfidsnerlevelassillipated @UIAGVE The invention clained is:

1. One or nore conputer-storage nedia havi ng conput er - execut abl e

I nst ruct i[0084]enbodiedillukieatedat ftep Speof BN H)gnalluetahod nethddafugetn ingludes
advertising content to 5a user of a nobile device based on predicted device

| ocat i on,selcbgndreh R@ekrE IRt Bhddd: on the prediBtitisisieh ehal YA SctGEAteRTERRkA]
nodel conprising a representation of a plurality of Iocatrons of the nobile

oo TS BAR OO B DT By WSS R4 LU 00

gg;gi ]? 3: |r§§ egt eg aljdgg1 Lge?r{]r%{tg roaz&?edﬂxq 1[1%%118\,1186. tA?%PepeSﬁ),ag%e errgnen%{igr? is
made that the sample design should be updated, and at a final illustrative step 532, the
sample design is updated. In embodiments of the present invention, the sample design can
be updated based on various assessments about the efficiency and utility of the sample

10 design. According to embodiments of the present invention, sample design updates can
include modifications resulting in more frequent data collection, less frequent data
collection, data collection at different times, and the like.

[0085] Turning now to FIG. 6, a flow diagram showing an illustrative method of
predicting device location and user interaction information using a geo-temporal model for

15  targeting advertising content to a user of a mobile device is illustrated. At an illustrative
first step, step 610, a first time period is specified. At step 612, a first set of confidence
levels associated with predictions of device location during the specified first time period
is determined. At step 614, a determination is made whether any of the first set of
confidence levels exceeds a first predetermined threshold.

20  [0086] As illustrated in FIG. 6, a second sct of confidence levels associated with
predictions of user interactions with the device during the specified first time period is
determined, as shown at step 616. At step 618, a determination is made whether any of
the second set of confidence levels exceeds a second predetermined threshold. At a final

illustrative step, step 620, selected advertising content is provided for presentation to the

25  user during the specified first time period. In embodiments, advertising content is selected
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predicting, before the first tine period, a |ocation of the device during
the first time period using the dynam c geo-tenporal nodel; determning a
conf i dencwol2ewaldsrssoci ated with the predicted 151 ocati ®@aT/US2009/056762 ect i ng
an advertisenent to provide to the device based on the predicted | ocation
and the confjdence |evel; rovi.di t he advertisenent to the
devi ce. sUBR°d PP oRecaRigiRoc Lo gete freord tleea%am%vgﬁ%s%x%- ﬂf%ggﬁ%@&, to%%he
user during the first time 20period; determ ning that the sanple design
shoul d be® gne; s adysaaemenistigy b%ﬁﬁﬁ@eﬁbéﬂegmn an at least 80% corglderge
media of claim1l, wherein the dynam c geo-tenporal nodel conprises at |east
one pr obdbvdlidsyodigad ivtith upaaticdar pasdotioat @ddavitd lebatior ent coabht drasdd0%. 38
conprises nodi fying one or nore paraneters associated with the nodel. 4. The

nedi a of @hAlcE IV ERIchtddPFah i angriddford@dr hRARALA|of RNt GAARAI Widls the
di scarding data collected before a specified tine period. 55.The nedia of

claimsl, pORLeifR oscﬁére&ﬁﬂ)&ﬂm@ﬂs,aﬁ\ﬁ% Ed\%?t'fg?ﬁg content may be selected based on the

location prediction, regardless of the outcome of the user interaction prediction, and vice
versa. Decisions such as these can be made to accommodate particular business plans,
bandwidth management directives, and the like.
[0087] Turning now to FIG. 7, a flow diagram showing another illustrative method
10  of targeting advertising content to a user of a mobile device based on predicted device
location is illustrated. At step 710, a set of advertising content is selected based on a
predicted device location and user interaction for a specified first period of time. At step
712, availability of the mobile device during a second specified period of time is detected.
Generally, the second specified period of time occurs before the first specified period of
15 time. At step 714, availability of storage space in a cache on the mobile device is
determined. In an embodiment, the mobile device can report this information and in
another embodiment, the information can be extracted or provided by other entities.
[0088] At step 716, a subset of the set of selected advertising content is selected
based on the availability of storage space in the cache on the mobile device. At step 718,
20  an executable script is generated. The executable script is configured to facilitate
presentation of the subset of advertising content during the first specified period of time.
In this way, the subset of advertising content can be provided to the device along with the
script, as indicated at step 720, before the occurrence of the first specified period of time.
The executable script can be configured to cause the advertising content to be displayed

25  upon the occurrence of one or more conditions such as, for example, the occurrence of the
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conprises identifying an adverti senent having an associated attri bute that
i ndi cates that the adverti senent should be presented to a user when the
user i ntevacbw/oasi2h t he nobil e device at the predicted POTAISR@/056762

6. The nedia of claim5, wherein the predicted |ocation conprises a 10

desi gnat ed geogr.aphi ¢ regi.on. . . 7..The nedia of claimb5, wherein
sel ect nﬁﬁwegﬂ@sgpﬁlg REHICE Bk HsF INgAEHsweh the devwedzlflépmerﬁmb@dge%m abl e
storage space associated with a cache that is nmaintained on the nobile

devi ce; amdAREseinshidied gvithn theaspdpati o easpttisiigveangena insieadr ofhuserinthaln otheli cat es
an amount of nenory required to store the advertisenent, wherein the anount
of nenor yenitedimered 4 agsirankert shapleduaridties memarks thetssant brarecoprezatebethm ned
avai |l abl e storage space associated with the cache. 8. The

nmedi a of mbEiddcticeWar beiimcldcavduch Bt tHemaBikeddvi@esaR MetctbR wizd thaéschihe
advertisenment is capable of being presented to the user during the first

time @erHﬁggﬁ%gﬂﬁgsgﬁnaﬁgy%QMQQ t he adverti senent to the nobil e device such

that the nobile ice stores the advertisenent in the cache.

9. The media of claim8. . i i dipg the adverti furth
compr s eSOV a na ey PIHTGAeTBRETRAYS Phieadtat FERRuRT cma - o vl

presented during the first tinme period when the user interacts wth the
nobi | e deyicemponents not shown, arggposstpg vighpuh derari@ngaframithe spjghendecopref dhenpl e

desi gn conpri ses
present invention. Embodiments of the present invention have been described with the

intent to be illustrative rather than restrictive. Alternative embodiments will become
10 apparent to those skilled in the art that do not depart from its scope. A skilled artisan may

develop alternative means of implementing the aforementioned improvements without

departing from the scope of the present invention.

[0090] It will be understood that certain features and subcombinations are of utility

and may be employed without reference to other features and subcombinations and are
15  contemplated within the scope of the claims. Not all steps listed in the various figures

need be carried out in the specific order described.
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5changing at | east one of the frequency and pattern of instances of data
col |l ection. 11. One or nore conputer-storage nedia having
conput er - execut abl e i nstructions enbodi ed thereon for perform ng a nethod
of targeting advertising content to a user of a nobile device based on
predi cted device |l ocation, the nethod conprising: collecting time-stanped
device |l ocation data corresponding to a 10plurality of instances of user
interaction with the nobile device; cpapmsupdating a dynam ¢ geo-tenpor al
nodel that represents a hypothesized relationship between user interaction
wi th the nobile devi Ce@@%%ﬂﬁoﬁ&ﬁ% Qe of the nobile device when the user
interacts with the nobile device; specifying a first time period in the
future; predicting, before the first tinme period, that the user wll

interact with the bi | deV|c durin theflr t
predicting conprisés re arefc ﬁrge éora%e Sléolat }(Haarr%ﬁ(ﬁ? &qué’r@gre%‘éﬁt%%]@
wherein a first confidence | e assom ated w t he di cted user

c
i nt er act FRSHUPEONS éreﬁhth@faon o7 pe om@a.adp?th@d E@r%%g HECTTiFipg CORERIO
period, that the nobile device will be at a first location during the first
time @er iagger of a mobilgedesicaibasadpneprediciod devion focalieers ¢hd methpd gerpdsinged wit h
the predicted user |ocation; and
updating a dynamic geo-temporal model comprising a

representation of a plurality of locations of the mobile device during a
plurality of time periods, wherein updating the dynamic geo-temporal
model comprises incorporating time-stamped device location data collected
10 according to a dynamically updateable sample design;
specifying a first time period in the future;
predicting, before the first time period, a location of the device
during the first time period using the dynamic geo-temporal model;
determining a confidence level associated with the predicted
15 location;
selecting an advertisement to provide to the device based on the
predicted location and the confidence level;
providing the advertisement to the device such that the
advertisement is capable of being presented to the user during the first time
20 pem’od;
determining that the sample design should be updated; and

updating the sample design.

2. The media of claim 1, wherein the dynamic geo-temporal model

comprises at least one probability density function associated with device location data.
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providing a selected advertisenent to the nobile device such that the
advertisenent is capable of being stored in a cache on the nobile device
and presented to the user during the first tine period, wherein the
advertisement is selected based on the first location, the first confidence
5l evel , and the second nfi dence. | evel. . . . 12. The nedia o0
claim 11, wherein col | ectienfetianl dpifine hgEin (':’Bd?tﬁ’(ga@’?(ﬁ?oﬂﬁlpﬁor@gl’ﬁﬂd?ges
determ ning |ocation information associated with the nobile device during
each of taespsisey mpdifyingpne pemareesanngteny aegociatadarigle thegnodalt h t he nobil e

devi ce. 13. The nedia of claim 12, wherein |ocation

i nformati on conpri ses 10addressing information. 14. The nedi a
of claim 12, whereis | ocHie mediandfoclaimt ilowherminpupdamgathd esogeampen] gedgh aphi c
| ocati on. 15. The nmedia of claim11l, wherein providing the

adverti SQi@fﬁdsé@di&d%‘diﬂ%Ehtla%oﬂ&\(é@l%f{)ﬂérats@%iﬁé@Hﬁfeip'éﬁ§d.pr oviding an _
executabl e script to the nobile device, 15wherein the executable script is
configured to cause the advertisenment to be presented to the user during

the fisrst tinme peri9d. The media of dm e wWkeFiR é%flecﬁhgi o LddveltbehRfl
conprising selecting the
comprises identifying an advertisement having an associated attribute that indicates that

the advertisement should be presented to a user when the user interacts with the mobile

device at the predicted location.

6. The media of claim 5, wherein the predicted location comprises a

10  designated geographic region.

7. The media of claim 5, wherein selecting the advertisement further
comprises:
determining available storage space associated with a cache that is
maintained on the mobile device; and
15 selecting an advertisement having an attribute that indicates an

amount of memory required to store the advertisement, wherein the amount
of memory required to store the advertisement is less than the determined

available storage space associated with the cache.

8. The media of claim 7, wherein providing the advertisement such
20  that the advertisement is capable of being presented to the user during the first time period
comprises providing the advertisement to the mobile device such that the mobile device

stores the advertisement in the cache.
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adverti sement based upon an avail abl e anmbunt of storage space associ ated
with the cache. 17. One or nore conputer-storage nedi a
havi ng conput er-execut abl e 20 i nstructions enbodi ed thereon for perform ng
a nethod of targeting advertising content to a user of a nobile device
based on predicted device |ocatiogn, the nethod conprising: .

referencing a dynam-cal Irvledﬁﬁ%ﬁégﬁiaén%me@%@&vﬁn&&e ?‘g’éﬁ’csF‘F’ﬁ‘i“nfg‘“ﬁer
plurality of sanpling time periods during which to collect |ocation

i nf or mat icompaisesomchiding an indicarien ol ithe adiertiscaendelioatd begresentpdh duang heof
user interaction with the nobile device 5during each of a subset of the
pl ural i t yfired tirB@pgriddghdn the up inteehsts with the nedliledevicelg ti me- st anped devi ce
| ocation data associated with the nobile device in response to detecting
each instance of user interaction with the device;

updating a dynam c |@e0- 'BRPRedla BPAPdim| NOMpllen L ohd QGMBR HesiEr LofipasRed
device |l ocation data; specifying a first time period in the future;

det o ‘ . : . 3 . I I
assoct ar SlgiREsER: biPof e HeqhérlF aEpyRy ofrbish s A EABER 201 ce
corresponding to the first time period; 15determ ning, before the first

time period, a secaond caonfidence | evel soci at ed redictio f a
9 S Bofl

ng.
first device I ocati he O PRE popByted Sttty Bqdin Mhvirs ofplict-1écd

instructions embodied thereon for performing a method of targeting advertising content to
a user of a mobile device based on predicted device location, the method comprising:
collecting time-stamped device location data corresponding to a
10 plurality of instances of user interaction with the mobile device;
updating a dynamic geo-temporal model that represents a
hypothesized relationship between user interaction with the mobile device
and the location of the mobile device when the user interacts with the
mobile device;
15 specifying a first time period in the future;
predicting, before the first time period, that the user will interact
with the mobile device during the first time period, wherein predicting
comprises referencing the dynamic geo-temporal model, and wherein a first
confidence level associated with the predicted user interaction is
20 determined;
predicting, before the first time period, thét the mobile device will
be at a first location during the first time period;
determining a second confidence level associated with the predicted

user location; and
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conparing the first and second confidence levels to a first and a second
predeterm ned threshol d; 20determ ning availability of storage space in a
cache on the nobil e device; upon at | east one of the first and second
confidence | evels exceeding the correspondi ng threshold, determ ning an
adverti senent based on at |least the first device | qocation 8nd t he Stﬁ}gtr age

space in the cache; providing A, selegies advertiseinent 1o Higempbils, devies, sych

advertisenent is capable of being presented to the user during the first
time period; and the advgpéhgmientischpabdaeiieengiveicd in & aacbd oprthamobidadevieme of
the first and the second confidence | evels. 518. The nedia of claim 17,
wherein providing tdnd peyentéd senwst usdCduringathet fiestaduer pes@lyewherein clapabl e
of being presented to the user during the first time period conprises

i ncluding an i ndi cajgveifistihdi is REIcAEY HabdSEATRRY fitsDabeatiBh] HRUBSt Echfideficd™ODI | €
device that the advertisenent should be presented to the user during the

first cperiod of ti T .8 lL.aiim 17, wherein providing the
advertsi senment such %eé%a%glﬁtée %g\c;fé?%nghd%%eﬁe?%. capabl e of being presented to

the user during the first tine period conprises providing an executabl e
script to the nobile devjce ergin. t executable scri.pt is canfigured to
cause the adverti seﬁ\ent hg g’&%r%@@ﬁ?ﬁgﬁt d”)ifeﬁeéntfsoilFCtHlﬁ hﬁ]ﬁ'sfzﬁlép -g%\gceti ne
peri od. 1520. The nmedia of claim 17, wherein updating the sanple desi.(I:m
based on laatiocaadata cREpESes: Hetermingig lasatiem énforpdinn awarinigdnwith| Bg gnebile

conprises changing at |east one of the frequency and pattern of instances
of data dsviceduiingeach of the plurality of instances of user interaction with the mobile device.

13.  The media of claim 12, wherein location information comprises

10 addressing information.

14. The media of claim 12, wherein location information comprises a

designated geographic location.

15. The media of claim 11, wherein providing the advertisement to the
mobile device further comprises providing an executable script to the mobile device,
15  wherein the executable script is configured to cause the advertisement to be presented to

the user during the first time period.

16. The media of claim 11, further comprising selecting the

advertisement based upon an available amount of storage space associated with the cache.

17.  One or more computer-storage media having computer-executable
20  instructions embodied thereon for performing a method of targeting advertising content to

a user of a mobile device based on predicted device location, the method comprising:
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referencing a dynamically updateable sample design for identifying
a plurality of sampling time periods during which to collect location
information associated with the mobile device;

detecting an instance of user interaction with the mobile device
during each of a subset of the plurality of sampling time periods;

collecting time-stamped device location data associated with the
mobile device in response to detecting each instance of user interaction
with the device;

updating a dynamic geo-temporal model from the collected time-
stamped device location data;

specifying a first time period in the future;

determining, before the first time period, ‘a first confidence level
associated with a prediction of user interaction with the mobile device
corresponding to the first time period;

determining, before the first time period, a second confidence level
associated with a prediction of a first device location during the first time
period;

comparing the first and second confidence levels to a first and a
second predetermined threshold;

determining availability of storage space in a cache on the mobile
device;

upon at least one of the first and second confidence levels exceeding
the corresponding threshold, determining an advertisement based on at

least the first device location and the storage space in the cache;
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providing the advertisement such that the advertisement is capable
of being presented to the user during the first time period; and
updating the sample design based on at least one of the first and the

second confidence levels.

18. The media of claim 17, wherein providing the advertisement such
that the advertisement is capable of being presented to the user during the first time period
comprises including an indication with the advertisement that indicates to the mobile
device that the advertisement should be presented to the user during the first period of

time.

19.  The media of claim 17, wherein providing the advertisement such
that the advertisement is capable of being presented to the user during the first time period
comprises providing an executable script to the mobile device, wherein the executable
script is configured to cause the advertisement to be presented to the user during the first

time period.

20.  The media of claim 17, wherein updating the sample design based
on at least one of the first and the second confidence levels corhprises changing at least

one of the frequency and pattern of instances of data collection.
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