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U.S. Provisional Patent Application No. 61/041, 525 for
TECHNI QUES FOR | NPUT RECOGNI TI (]\I AND COWPLETION fil ed
April 1, 2008 (Attorney Docket
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messages. Using a predictive nD guess he nost

| diselogurami eihsoh ib @cegpoeatt@hedinllyy tefeeenes éor, allliQurpddeawns

words to be entered by a single key press for each

| etter, as opposed to the nmulti-tap approach used in

t he ol der generati ogaokd@bUND OIS INVEWNIION Sever a
letters are associated with each key, and sel ecting
onﬁ@002ét t eFheopresent meguiianeslatasite tqsheiqkesyfopmegroring the efficiency

awf S\?/ 1 lé(ge Sm%r %u %Isltgﬁeféli ran?lglglep\r/\gt%cglilaretigmlp?o g%ec%m\ﬁues %or input

fagaolgmﬁbhtaydmﬁlﬂeﬁm vvords and phrases the user
commonl y uses, speeds up the process by offerin
@lh@ta@,f

CHOGRbst TH criiehtinyds foefievigndent st PreistynE fesbeslogefor
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bysargdi prgdioii gsimndel wo rgissss etha bl dsnigkel 1 emd(o) Hetng entered by the user,

reco%nl zed in the future. After introduci n@ a new
dlopp avordsde beicpierachy vgagledey gest Bprsaguliie” fhggposed to the

\Mﬁ{lﬁitl Taza é’ﬂg%acﬁqged ih tﬁ@olﬁ@@geﬂEI%Qbﬁ bf fﬁ%bﬂé gﬁd&@ﬂ{ Which several
such pre I ctive text technol ay and
r @tatseade psrseduatctilmeh emobl&bp, aad ecldesgranedettdar ofteh 8:quires multiple
Pat ent s 01, 190 88, 345, No. 277,088,
A Riseoch: Y FGs (R iroBi o LEFBLUP B FEilh Adfit access
V"ﬁidﬁbndt@ off REPAP A Ak §8inH endiliRri Ywvittefhe WRI2ELand phrases the user

commonly uses, it speeds up the process by offering the most frequently used words

first and then lets the user access other choices with one or more presses of a
predefined Next key. The dictionary can be expanded by adding missing words,
enabling them to be recognized in the future. After introducing a new word, the next
time the user tries to produce that word T9 will add it to the predictive dictionary.
Examples of such predictive text technology and related predictive models are
described in U.S. Patents No. 6,801,190, No. 7,088,345, No. 7,277,088, and No.
7,319,957, the entire disclosure of each of which is incorporated herein by reference
for all purposes. Unfortunately, in reality the probability that a user will type in a

given string is not merely conditioned on the kinds of metrics T9 takes into account.
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According to the present invention, nethods and
apparatus are described for providing at |east one

i nput word based on [ al r .
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reference to the remaining portions of the
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oper partircul ar class of enbodi nmen
passeiatediwitethe iuveer. [ 0009] FI Gs. 2-4 are screen shots
illustrating operation of vyarious enpodi nents of the

i W i on figisT G deptandine p5ths nafupic jdantdesselithe present
di;AQRAM MaPHE %@aﬁtzécpgy RIGRARUYD Ithremaining portions of the specification

and the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] FIG. 1 is a flowchart illustrating operation of a particular class of
embodiments of the present invention.
[0009] FIGs. 2-4 are screen shots illustrating operation of various embodiments of
the invention.
[0010] FIG. 5 is a simplified network diagram representing a computing

environment in which embodiments of the present invention may be implemented.
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made in detail to specific enbodi nents of the
i nvention including the best nodes contenpl ated by the
inventors for carrying out the invention. Exanples of

accompanyi ng RSt LERRIP I Or SRS FyBobifenTs
degr | bedréBreROvHNGSW B8 nddb h dES & PREEL fehifbodiments of the

enbodi nents, it will be understood that it is not
[ mwnU@dlmbldingnhc bedh smadayeanté¢raplated biyitlee deespisifedcarrying out the

enbodj.nent s. t contrar it is int.nde 0 cover
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I nventl on. e presen I 'nvention practice

Waltéranives ofredidicatédnls, 0fd dghBaknspe @mzfyl @ idetaéd @ithihnhe spirit and
addi tign, well known _f eat ur es may not. have bee

dE<ePrioh ir inrerdion a5 definpdRydhe appendedelaims | 1) ﬂ%?o@@BWi”H?g
t BQ%:hEIMﬁS‘,t g@dq%c §Q912dre At Fﬁﬂ &’agldtoﬂé?&ylﬁq: a'ﬂnﬁou h understanding

proba at a user w type i a given St ing Is
nof thegneseyt iowmhonl dihe gresenttimeenkiondsydfe pretticed without some or all

enti on; hn u ly take into ac unt .
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ua@schgéd e ﬂocavmrlgﬁle&&satrﬂ§ obRalih s hel iagidage, and

%rannatlcal or syntactical rules enployed, for

le, Aymeheonrd abﬁ@al ithest proleabifiel ¢hat atth@tr\éﬂh typiinvi gigen string

var gf, .sont.extual
oSt ySRAERG G R PP URhIRAERR eoppisuen ypicat

ORukpliR@iacéduie BER W, AE yddu[l&otb?:hetiﬁbﬁrﬂea‘ D Ereqadieod LRgFok Opecific
vari ous enbodi ments of the invention, any predictive

no@aEqs 1§>ﬁhq,\ﬁpg;1ﬁh l3pyagq andjthe grammaggal §b @g}ézﬁ:}lcal rules employed, for

r t
( ?%ﬁﬁﬂg’l Br?gtj’ﬂe bu;yr@c[l ?\{%:Tﬁ%)(fetl dtﬁ%}grl]?% xgaﬁrlegfccf nteilituglénformatlon
emthachced po@ntinlty hie stgmifiexit, ¢abn dahmead cfects, Dﬂi predictive accuracy.

predlctlve anal ysis, .and to therew%r nﬁéﬁve predjctive
abQ ik cy . Theselareaasrgrding ipweions emBadigwentveh (e inygniogy any

fe‘?ildtﬂgﬁo&épﬁ?%hﬁ@l‘?n éj Cte%imb 9(91) ?Lo ﬁirtltoh%hd/'of‘%pletlon
oF g Rl

om a user using a lve enpl oys
C mw@ctmbtedWamang, ulti noh lioihtad &cthe r'ﬁ%asddl}mm beenhanceal to
i -di nensi pna ace in which the di s.are
e o BhEmEaRB AS e progteDs o ShTTT BeRBY ufhGos,
apRAAdtive AcaRidy2| AQRBRESS to sPEcific bRBbERendS BECS: mdR8nput words are
partial input fromthe user may occur in a w de range

obreditd rsed om piutiel inditfgom Rowsereysingyt rredigeesmgilelgvhich employs

AR | tlf:)%gll me gda(tz? wilich characterizes the user in a multi-dimensional space in

which the dimensions are defined by one or more of a spatial aspect, a temporal
aspect, a social aspect, or a topical aspect. The partial input from the user may occur
in a wide range of application including, for example, messaging applications (e.g.,
text messaging), search applications (e.g., search query suggestion completion), etc.
Virtually any application in which a user enters words or text may be enhanced using

contextual metadata in accordance with embodiments of the invention.
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be enhanced using contextual netadata in accordance
wi th enbodi nents of the invention.[0014] Context ual
met adata, al so referred to herein asW netadat a,

R TR LB, LG oL 2t B Sl G

et MERhieN &Mte tCofk or Mol ®f thd TASRALE thé WRL B the “Who,” and/or
communi cation, etc. That is, W netadata may incl ude

i rifeo“rWﬂaatt’r’ ohamphgiven ¢vens o i aatbxtdnesgafg R arphﬁ commungtatipw etc. That
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of these aspects ma et erm ned by anal yzing t

s tqRigah fiiq-ythe F Whaes: eﬁla%ﬁétqns theriplgyangs F alged pame a%thrr&q gspects
S/ef::dl%\[/egl%én%ﬁ btyh]ﬁﬁl?l%ﬁl T ﬁrn'ﬂtahgfsoqulésg %b&%{gdan‘?dglgqge} Q’Sups as
as\reﬁcats $Jatte£rﬁ§)dﬁthe§pﬁ1ﬁﬁ1@rhtldsWﬁlﬁflflfaﬁdl fom@Bhe bespdatxersr;muited

Wi th reference to, for exanple, |ocation and/or

p Ry §ocipheand{QRiEHliasRSE- wi t h mobi | e devi ces, GPS

S Y@dl%ﬂm %aﬁgf 19%rﬁ1aﬁ&? nﬁ% I'll)g rdeé%?rﬁﬁlgﬁ] vﬁﬁ%ﬁréﬁ@ %(5 R} example
syst ens, Tenporal | nformation, e. e cdurrent

t lovatido ancuorgmmmmlg/ectagar ars«bnmtedi mtatm«ﬂnle desncast P Swydeims,

|Iab var i stens i n whi henb di_.ment s
BhtasEth Apb Aoy b R SAicah: S dFapoRy MTHaton, ¢.g.
I meocrumht @Re T gieerpl rdﬁhr&qecarrohhlsrafst)arla@rgeavmab@e W e
vari ety of sources, an relate to the user '
C urlm@ntswe@ﬁ Jnoth@ ebéwéfmetnss offthe hwenthoremay baimplsmaetedl. Social
user

u%f(ﬂ)rn\}\%%ronl’}ﬁzfe?fr bse (W ternH \glth re%?rence to. v%l% Valil r}y o? sourgés and may

user ormo OCl a
I edlatk i@ tHehiser: cuvi@hilp emmgma&mbmﬂeﬁ&wﬂw his FRYl @ ther users
enpl oyed with enbodi nents of the invention are
d@d Wi thenises is copapuaigatipng gIriva iy waem ity usephgegmederm of social

e (G R s ey R e of
Nthe OAddtish 34 KB4ZRAUBALY, Pdtdre AgmplicateondN &C]I2¢(1619(781(ﬁ)r
which is | ncorlﬁgrat ed herein by reference for

pdiP pOdESY INEG oy NI E MG R S Fd BiEd V' QBI%R%ﬁ{f H%NSHéPS filed
ayghhud ‘3” A, EO A?ttéfﬁ‘éy BbkeP NoSPUHERS 34 RFI4IH 170 1) PHE hGk
limte cont’ent of the comunications between

rilsahmmg ocﬁ mms sncaspongkd ha& efecértce rﬁmoeﬂ] Iblep«zws aTopical

decl a I nterests ressed i.n a
priPiutoRBleR o Adarer anal EEEHRTGGGa TP SeRErdpsAgne. bu
a‘ﬁgt I%H'R&Pﬁ()' tHe &ﬁﬁh?&ﬂtﬁ@borﬂﬁhﬁtcaﬂlerﬁ betW¥en R bARAL @ontacts as well

whi ch may be enpl oyed with enbodi ments of the

i ayvemlictprefile data (e.g., declared interests) expressed in a user profile.
[0016] Additional techniques for generating and employing contextual data, i.e.,
W4 metadata, which may be employed with embodiments of the invention are
described in U.S. Patent Applications No. 11/593,869 for CONTEXT SERVER FOR
ASSOCIATING INFORMATION BASED ON CONTEXT filed on November 6,
2006 (Attorney Docket No. 324212013100/Y01528US00), No. 11/593,668 for
CONTEXT SERVER FOR ASSOCIATING INFORMATION WITH MEDIA

OBJECTS BASED ON CONTEXT filed on November 6, 2006 (Attorney Docket No.
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for CONTEXT SERVER FOR ASSOCI ATI NG | NFORVATI ON BASED
WORDOOOMPEXT fil ed on Novenber 6, 2006 (Attor nepCDU81069/038277

No. 324212013100/ Y01528US00), No. 11/593, 668 f or

CONTEXT SERVER FOR ASSOCI ATI NG | NFORVATI ON W TH MEDI A

OBJECTS BASED ON CONTEXT filed on Novenber 6, 2006

1 P00 G eaalTadh- il 1A o i 8IS
SUSRERIIENS HRRVIERPS BGRIFTONSPORINEBT EANNOTATEON filed
2007 (Attorney Docket No. YAHLPO73/ Y01902USO1), the

elithmuarydi, 2006 sAtaney Deeleit Nof YWHT G 786Y D HEBHSO a tlesdentire

herejn by .reference for_ all oses. [.0017]. A
RO st e R B B A S TR e

5 todhgn ei nAapeclilSemb&lidkefSofltRe BRsdniRVeIBGH, 8fe@8d tdherein as T13,
whi ch a predictive nodel (e.g., the T9 predictive
mbdates erangdmplemensgtiongy evhich aprefistine Bwdelie e dlot B ptedictive

. . 18

oSl L0 YEYENhbA0) s ARadiER Aok BRAROLE B A0k Bon, apdpped o
3 rdcderiizy atll/br @mpl&e te X0} spesch implt. CEiet r@hin iteart@dhindor13 (derived
even phrases, are nore likely in _some contexts than
ot 198} f? TR BXhAhSEEAIN tYREdS PB Y RIS e ERe MOE ISy B OBYF

10 TRomtent 80s Jeids. St amPW, ﬁ{egybéﬁétidetr}{o&e@g\ﬁ%%ﬁ@ﬁ b{89SRsigns
However, there are certain contexts in c
paxtr¢melly dow prabpbilitnermespamemies.gHbwelarkdkse drochginsadexts in

i n.comuni cations. For exanpl at U2 concert, .the
YRGS RSP ZPRGS Mgk kel i BRI Chmphisatigns. For
bexahpier 84 1Y céhckig &he hiimé of BxlicdBEHRGEBohOO1Shighly likely to be
Conversely, if the user is known to be near a mlitary
f entered byamgger intdhtexsmmsaget of key strokes which map to
" " mght more.dikely. to “amo" or."bqgom"

5 R W hsrRRE ryhERef TR BT B Mengge, e
f kg tdref UseitrdkesMhidhan fheNBonbN nkghthdralikely dp 0 “ammo” or
other information (e.g., data relating to a schedul ed )
uZbeawc ek rovaing phigee the eagriisandathe cuirert )ingh @il 6o defi ysepp mobile

C . .00k i cti i
L SR LR OB BESHEbLLCo BR BRdA 12
r esndett at that tochgomgnhdairheremdblas addisarggesdxtaa igiut to the predictive
auto-conpl ete string to the user. And as will be o
20 geelgbisgerdingdle Bediiapd pbiht eshernphish thenem den resultin it
IPBRE JffePY s Q%uggegﬁélg Er ﬁﬁo—‘e’@ﬁllﬁle@esstﬁﬂ td € yRireNndok v&&g l%e

nmessage may al s e used to enhhance predi ctive no

[ disact{scd,dhenmialvirctlat_imhbips nf/é]pmismgen{a@ﬁng]helnnesa@i asivahl as the
Lgeézﬁpqgrﬁ%}f glfeemgsrggget rlng}I/e alRo Be ﬁlseadttg %nl\{\glntcg atp?eedicgfavretnllocdéh N

accordance with the invention.

25  [0019] In addition to the place and time associated with the particular user and/or
the message recipient, the behavior of other users at the same or similar place and
time may be used to enhance the predictive model. That is, the increased frequency
with which other users (whether related to the first user or not) are currently or
recently texting the string “Bono” may be used to boost the likelihood of that string in

30  the enhanced predictive model.

[0020] An example of the operation of a specific embodiment of the invention is

illustrated in the flowchart of FIG. 1. In this example, a user is initiating a text
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frequency with which other users (whether related to

the first user or not) are currently or recently

texting the string "Bono" may be used to boost the

l'i kel i hoqd of thgt strl |n the e ced redlctlve

mOETALe] us/gd:] chlaf?@tees%@ g{] iiemacomputes the
Eﬁﬁiaﬁﬂﬁe@ PO E‘ltlarﬁ’d‘telt é@@uén@&eﬂbﬁﬂé’&e‘ ot rhrk USAVALSEh1T N
e flowchart of FIG 1. In this exanple, a user is

i maltarr@tqrm@pa:aﬂwmmg@@e copyentipenl @s@uettyegmqtblseﬂge Mi9ngpch as,

Earacte &(P%a gr s emcon& tes ¢

%rbeéﬁ‘inlp Kgres Fﬂ‘b“ﬁl YcHAIALT 8P slésa% Beeetific iy esags ot
or(l(m)r @oﬁt@fdtﬁ@nﬁlb@.ﬂﬁh aRthaiBicdts dtsmbggahdeyh@pﬂ@bwe €ebrRY and/or
conventi onal predictive nodels, such as, for

eﬁ@hﬁﬂpéthe\wmutﬁslé@@babﬂwaém 1%%% Wrraawh%glewth for
Eﬁﬁh lle dﬁ?}%ﬁl n%e?%ﬁte{eﬁl%)rﬁz? mafgghg]])é SH?LEFH;% s éc%ss%e
elhlzﬁﬁ]aer (Tahmdd:@mbllhyetde ﬁﬁghbahnés)t ies (106). 102 and/or

may be faor exa the third character
e.EQ(Erléd %139%96 pred thaf amé&’ﬁwepﬁ aEpeteRIated 47 yhich the use of

| ?é‘?ﬁ%ﬁ?&“ﬁ@aﬁ%{égg&?ﬁ 8 itk A iAol iRl shEPhn as o
i seannialy enhecamentafr dosantbeguatian plmt: asldtssribed a'ilmveg Tautad, the
within.a si.ngl redi ctj ve nodel at her tha

s8E¢8ﬁ‘&é’P‘§Fnélﬂ‘i% EslRE e (6 R OGS BRI PRAL B Rgata to effect

defuk tRBEhiABRY I /orfdRipléton, tIArdI 8 S8 MhelhBY &Rh u8Sis part of an
rel'ates generally to the use of such contextual

mettegrated praglicifve axcadel, mp it cangensgiai widre gpatatgrpredictive model (e.g.,
c%lrrepfftlgrl regardl ess of whether such use is part of
an in egra ‘ed predictive nodel, or in conjunction with

a[GERar at Andrepdididsk bEhHD @%teit@al&n@ta&h@ art9ndBp@hed into a process
[0022] And regardl ess of how contextual netadata are

| gedMesbhathe drespirtgn ¥enteBclae §sa PR, BNPerb anes sogial conditions
C Jue gri)teluggd inf J]\%IC%ZV%&C %tyk ain addfii0 [h%l Wofﬁ rlllgé rosf%ﬂféﬁ %Isers

itions ma dima w e variety
adethétharor nbh&lalm’( © thsage enkeriog ertexts ar ssm(lmhﬁiahﬂrandfor temporal
not related to the user entering the text) in simlar

s FAGIHPNSARRY by used Ap BYYIM 2 BrFdiative odrhsnhgaced dydhe gresent
' ﬂf&h&&r@ Brs%me%trﬁb\éﬁlrﬂaﬁ@ lwo‘f’ﬁ‘ n@:&%\l\g ot?ﬁ’ertulg'&s B & %‘Qﬁle context as

invention. I'n sone enbodi nent usage by ot her
ustearlsei,met ireths aine” sciomhedidte @B)Xlnhﬁy,usar be used. Slrnﬂladyh eontextual
user roxi m Simlarly,

ed.
Lo LR 2 e Sise e BRM P Pa s sage
r ?@UZBH entA&ﬁ)Ydlﬁg td/$ Blticular class of embodiments, the system tracks the word

usage of a user and creates a dynamic language model specific to that user which
incorporates the understanding of the user’s spatial, temporal and/or social conditions
(or combinations thereof). Alternatively or in addition, the dynamic language model
and tracked word usage could be specific to a particular context rather than a specific
user. More generally, a system designed in accordance with such embodiments is
operable to create multiple models based on W4 data collected from virtually any
source. That is, W4 contextual metadata may be used not only to provide the right

sequence of words (including proper names) or word predictability in a given context,
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i ncor porates the understanding of the user's spatial,
tenporal and/or social conditions (or conbinations
thereof). Alternatively or in addition, the dynamc

| angyage nodel and tracked word age could. b .

s DHCHIRT © e ansEiidote 1S PeRpRtioR o FUEHRE TPRdets fpr any give
SREftal itemp ST andMRsBcidBRRfeRt ol vinSths SR dl%%cg]fi@ﬁ’t dffthe
accordance with such enbodi nents is operable to create
moes gk eangdtia ¢hessdgad eehtoxt surodating helusaaind@r fecaprent.

Vi 1y, any,source. That i.s, W contextual .  netadat.a
8T AGRE R G ians batitiatt nEH I TRRRERER ©
WeHdhStifd difbddeinBets BT Qi efivenao® 8YisQ IFoMek £ ple elbsdtiaBiidd ¢dtld occur
in a given context,but also to create and update the
adiypegjathe sponsprshiprf pager raaes. €& orl hasgrregtveellisg af btarbucks

t jal L VA ' -, e

; SERh e RS ST, ABBRERHE bR Ml Gt

S uichetiredi wsthgtdoaveis @halanebhatisme Cikpi ‘est perf didRZ]could be provided in

According to various enbodi nents, a wide variety of
OBPBPRNGHP {1edEcRBIHRIREATIRST BABBH MERIOMPIUMSTNREnt i on
eﬁécﬁnm&ﬁﬁti QIR Be bIRIAGL AR 's@&hsSPHArHes?WﬁtH rsgégﬂri@ é’lsgllﬂences of
t he sponsorship of proper names, e.g., "The correct

S kejfdtliohgs lefingSbidnipac kg spersaght niueh yiousame Biyaasde kigising

ropriate tooltips and |inks (which. m ght be .
P REY R ol s ABIPo L BRETOR 1 st AT (i gt et
chi®knlen@aibmd shéh B Pekdetor R idBKRINSSUI Be hRFided. Alternatively or
recognition of proper names. Auto-conpletion or word
r 6t anfedng cenlifed” beghsibaing dipttonieipdendéprdimko to arpkasest coffee
\émﬁﬁ@ppzﬁglgfrngoﬁ rﬁ:%rgrlu%é ennrt%}e]sgpeglgn %%V\gbﬁrggﬁg \t;sgérotl?ll Szlati%ogbeugr%gided. For
keyapldsif a medr tﬁgﬁh@]@h@rin'% Rarh BSPPNRE tdx@ rétob®@Indation “ebay” could
attenpting to enter "coffee," text recomendati ons )
s bie Rroyédedpesy widkbegnderstopdpihesesare gsiigly aiew srguplgeef the wide
o/ a7 Bk Wi Phich Enfda e (R PEN IR 0N e e
sip@j25] Bi didi some@mbodinkms, thesspr-lingugsicebnapbofVeas’i mag be
coul d al so be provided. For exanple, if a user begins .
e AEBIYRY 1™ SoRpISHON PR SPeiRt MEREMMiR ARRFOPredisHxg mogely perording

b [ g el I ;
o BLaYHROn, ASW kf&?t&i‘ﬂ)@&%@@%gu&%ﬁj%%igﬁ&l ti€§ ﬁ?g.,)’duﬁect,

\
few exanples of the wde variety o wh
enrthodiene nogoledt, whizhiimstedst wornds apg s peaxamenozgdsed OB relevant

 BeSe RSBy 5 SRR LR lEEPieetla vy e
Mat@fatArtd? af MAREELIR s8hICrbYS (MR $redtGRIAiIfRhhQpbhific
invention. A "lect" refers to a |localized | anguage

uske redet wied iethg. predi¢taieanedel rather than the more general (and likely

less applicable) statistics that are employed by conventional models (e.g., the T9
predictive model).

[0026] Input recognition and completion techniques enabled by the present
invention need not merely complete text being entered by the user, but may also alter
text or make suggestions regarding vocabulary with reference to W4 metadata. For
example, frequent users of text messaging services have adopted a wide variety of

abbreviations for commonly used phrases. However, less frequent users may not be



et hnol ect, sociolect, which include words and synt ax
comonly used by the relevant group. Thus, if a
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generated by the user) is part of an identifiable
social group, the termfrequencies for that specific
group may be used in the predictive nodel rather than

the nore eral (and |i I | ess lic bIe)

SEHET LT A P EGNBY oyetPTBg BBy B Gl (g davghter
(énd mterfd@‘?o Jign RIS the \WRrRP 4RI to YUl 4 PRUIctive model
recognition and conpl etion techni'ques enabl ed by the
peezaned with entunderstaedidg nbthemudiehse, contrienage dapghtebaiayg

ent ered b t but r text .or nake

S SRt A Bhse b e 5 aBbl b byt in [P Gipe to the
meh@Elag af the@irst@X @Rk Eirst Féve wﬂtefstofuﬁeewardcftalkexconversely, if the
nmessagi ng services have adopted a wi de variety of

alBice s fodhe copmupisaihapPeRetg bsr@r':a@élgss JspRmédferthe plegee “teyl”
i t. f «
L SETLRE SHARRY PN Pl ADSRRL i o vou

h iBerda g bdeetie aiditl(bmﬂl exuiﬁplénnswlgah thefsowial felatibashi Wﬂﬁ&he
"talk to you later," a predictive npdel enhanced with

a e e ead Hieddensity ekora\Ydirasiadata pf the recipighiiganay be taken into
d [ h the

s aaaheh mie GEATPoBh R shOR AN DD RPRIMS [

e heaey7i ng Irnfanbﬂner éxangtle hleng ére sameflines tthd ewwel me&segesm@y be

th N Con f. the other r to th
FodT P s T BRI o st et s D e %Xarwﬁ%a ove,

pWI@Feethe tdndbr oC@b hibshge nglHPérﬁ&ﬁﬁ’%' “tvgnt hh@m%gg@ﬁlta

and granmmatically cl eansed you | ate

The@elemd@nd@msentgﬁm hie dawghitersis |“ﬁy1v\hlp1ttho hmav1§mﬂf “aalk to you
atJonsh|p with the recipient(s) and the identity
é 7'or Wi netadata of the reci pient(s) nmay be taken

| N(QS?C Condditidn e ki |nﬂags §B SecPIPHtOPWI4ahEaSMYBESRE tBS into account
and/ or_conpl eti ons. I n anot her exanpl e al ong

t HePigdichve medels etﬂl*?élcechwowbee@g@e gt cEbApImantsRre
a@&'m@ﬁlgﬁa? 1ﬁ 1 her Vﬁ&ﬁha}{% Es%oahtfeger o#ld{ E(ﬁ'aﬁ' 6 WrDm the

he ex ove, ere e sen e nessage
begistige éntice rdumged taylbe’ taktehenmssmgle Renexbhmptoifit enda
and presented to his daughter as tyl," but to his

wilFigrraiged fhaf ersgndrs of f grcrage iy @db%fomwna&é opg ghmegs igdividuals

mes» ﬁc %CIIBD sﬁ‘:ﬁf lo§at}% IRt @0 RE! A9nhdRKRMvIdAER are identifiable,
account 1n edi ctive nodel s enhanced according to the

in%emﬁﬂmmnnﬂﬂdnmﬁhmmmmsaamewcwhmhprdaedbnnﬁmmmnhfﬂw1mer
BBl Fie B Rl Pl P Shianon Red dRbdtmiekervigre

exahewhéd retbgriARg REd suggesting or completing input.
[0029] It should be understood that the use of W4 metadata to enhance predictive
models similar to the T9 predictive model is merely one class of embodiments of the
present invention, and that such contextual metadata may be used to enhance the
accuracy of predictive models in a wide variety of input recognition and/or
completion applications. For example, another class of embodiments of the present
invention is contemplated in which a predictive model enhanced with reference to W4
metadata may be used to disambiguate search queries which map to multiple concepts

or result types (e.g., the query “apple” maps to a tech company, a record label, and a



determ ned that the sender of a nessage is in the

conpany of one or nore individuals at a particul ar
w@baogilesBs | ocati on, and the identities of thosSBCT/US2009/038277

i ndividual s are identifiable, e.g., using simlar

mechani sns as those which enabl ed identification of

the user hinself, then WA netadata relating to those

di.vi dual s be .t ak t wh
ie&é,r# iy <A< LT BrouBpN FUT U g gbis search
| ueheuh de R&dub %%(ﬁét@ﬁ%jcdnla@ﬁt ok BRLNYIS which\ifle AR AAE Rl

enhance predictive nodels simlar 'to the T9 predlctlve
rrdde¢ted, andrghresgfpreantorel the preséntatimyodispanl queyy stlggstlons as well as
sent i nyenti.on, dthat s xt ual
e R B P G orbh BrorBfn S R R B D8 Biess for
5 Magehdidubtife Yicdies waidhahyy B erdhandtd Hy&ﬁ@ ged &fl Wn ngdistaes may be
conpl etion applications. For exanp anot her cl ass of

erb@iicderithsregmenagdo e Jiapnt A@pbeﬂthoaqu él/ééhﬂ@%ﬁrréﬂe‘dSTERED
1oy t
WP GEERFRD YELROS LR RAI BRI oo

\/\/08216/@@(]6903>Uﬂﬂ)l) tthpbsire drselepﬁle of fwhi @sil liicotpypasd heeth by

the query "apple” maps to a tech conpany, a record
Igﬁ@FHC 8 2B PEACESS: That i s, cont ext ual |nfornation

10 25609 at eﬁ B Hex&ékgslci%%ﬁ @t@ﬁlﬁlskrﬁgn@e nt | t?/l%'g/m \Aﬂl&ﬁ%g’uatlon

can be use to predict t e concept- or
t hed quay yugsestaat/cahplytiah enabled dy thapresdne rre/bmtn@ amfporvided in

t rese tion of search uer sugges as wel |
LGOS o A e bleS Gl Wafeeeh IR RS SReR adsiviofiery
abQubnitibe, c%ﬁﬁﬂéﬁdnoﬁhcpsfu e ROACRSSelf & prélen@iiBh 8HMatddresults are
queries whi ch may be en anced by the use of W

rren@ﬁa@@anﬁéqr bb@;seé bysiag Yéd nwiadatay é%e eenepetio sued) 2@ativrasponse

ication No. 11/6 102 for CLU TERED .
s RO o 4Ipt R oy s s et e auery i
Neend) 2@ 0 D20hRAO3a BH0kectioh®f eﬁggegtﬁm@ ids G\ qIswitle rdféreﬁ\éﬁ toRuery
IS incorporated herein by reference for all purposes.

[ besEgquepeiet: andlavecoad seqtioapf sugrestiqns|liggeg differqpt entity types to
e%ﬁﬁ@! ?é 819%1‘821#%1&&1‘6%1‘%@%1 P@t&&%&oﬁﬂ%m%ﬁgﬁ%e achleved for example,

sugges etion ena e présent 1nve
anedgedbediad) SnPtbfEA ppRicdtion Not HeéGH H)Qam:)drpsrateﬂefyeefemCe
to, coll ectivel as Search Assist, query recognitiaqn,

20 ¢ Bhecetln srreem s dhepsdiiang ong shajagter genPedBeiipat jtgpg cappl”
SeALRDI ael%ﬁh&ﬁeﬂroq tl’?é% 1¥orR] @&@&d 189 mPbdiments of

net adat a. For exanpl e, n screen 202, 1 n response to
t e wheenaoenton, &pppggeateldwbbip@t@hmw og @ bgdestechs may be

c npl ti of t uer i s generated and includes a
fg Eﬁﬁﬁgﬁn8?gsﬁg 298%hs derived with reference to

qu(%?M | OgA&ro@&iﬁg REh §fecifRNnBbIRBERNe SEEJk©R cOfpletions are
suggestlons listing different entity types to

25  generated using a predictive model enhanced with W4 metadata. In the example of
FIG. 2, the user’s location has been identified as Las Vegas, so the entity suggestions
include entities in Las Vegas. And because the user selects “Apple in Las Vegas” in
screen 204, the results in screen 206 include the Las Vegas Apple store as the first
result.

30  [0032] Screens 302, 304, and 306 of FIG. 3 illustrate another example in which

the suggestions in response to the string “son” are presented in different sections (e.g.,

query log frequency and entity resolution), refined in response to an additional



whi ch the query mght resolve. This entity resol ution
m ght be achi eved, for exanple, as described in U S
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reference above. In screen 204, the addition of one
character to make the input string "appl" results in a
refinenent of the suggested conpletions. According to

enpodi ment s, of the present i.nv ion, the suggested. .
CERBIUET o oHY o BRI Gr UL E Y bROCHE: Hb eBraISBts sction of
r ef alyepeSoh® (NériFRERGRE 8¢ reb A3 re ARG SbAPEFSssBn products.
specific enbodi nent, the suggested conpletions are

g€0B3ht edSaiginng02, 4iedidc4G6vef Hiodélillustrhgrceanatharfexyaple in

metadata. In the exanple of Fl 2, t user's.

| BV@é‘iqﬁ B A e ?“&gg%“iofl? &4 f%as%‘e L“ﬁ?g\)& 3 é%e?a‘fsaba ipfgsponse to the
eRfrinky “IedigGRBtHe@N'S SEIBEH HIST tRNGudry eReithvidhasdsVegass inftekentation
because the user selects "Apple In Las Vegas" in

s of elapten oo diffgientitprasiof sedreh enlisarlapng (9 e [igriéc fork gpigasist. In

Vi e fi. | NS -
i B D R
I Safthivbb i¢ Heorsaug o€ eHeiasenitdtingabpanag. Identifieatidhraf bgs entity
"son" are presented in different sections (e.d., qu,er(%/ ,

| SYehtieyEndyr arerEntitirenes o %llor:@ﬁ;igire.s%?qq(lw thi user’s device.
2%%9&‘& tt)%n@@m@gﬁii'n{e;ng SHAL @ WetwdenGhe use$ Qii‘d/e the BRfct might

anced using W netadata. In response to sel ection
obe Usioveyl aecodgman the teblmidues slesaibed iret).SoPatces Appismson No.

r t 0 Sony Erjcssqn oducts. [0033] Screens 402,
48%6@8{&% at?‘i el WIQ{%‘?“FS? OVEat an1)t her exanpl e

I\/\Zoomn ch a#er ¥ntRRIRRN Ay §@ﬁ@%&ém%u§ge%teﬂ&ﬁ@rmrmeﬁons
metadata in response to the strings "kei" and
" keyld repréehe Gmasibagkmates” o desgribedeint 1. Sy Pathiatr Ajgplication No.

resul t.s i I ' C ' types

of fatiputd PR R el R BRI RN BLica BN

gSiYNIDICA TION) SHA BING AANDEUPDATIN GWA tideiegddd ket KBE

input string is also mapped to an entity "Keith Saft"
AHEPIS5EH3deVSB D). theeentiseatisdorugs Pﬁq‘ghltcﬁ & igeqrppggted herein by

| > . this . . : or

oS5t AR0 BBl N SR T e Abtnec PUBIE o g, o had

uarexistige kintet bodkeanrldi fog Keith Rikhaelybthil ¢omid be inbkrded in the list of

connecti on between the user and.the contact m ght be

dERitYsHE e a8y PEIOV the cpe Eidsdie®escri bed in U. S.

P AppLi ; i . ' .
g T i e S SR T
presgletiets @mswvd lgpgesitch desglte may berphied omnth acspohsbrship model

PSPRE AT ORE PBRINS RS GHED ef BN e bR W4

Wpr@@ﬁ@ﬁEh@\b bias suggested completions and/or results, the suggested
completions and/or results may also include sponsored suggestions and sponsored
results. In the example of screen 304, the inclusion of “sony ericsson” and/or its
position in the list of suggested queries may be biased with reference to such paid
sponsorships. In addition, or alternatively, and like sponsored search results,
sponsored suggestions or completions may be identified as such and/or segregated
from algorithmic or other results.
[0036] Embodiments of the invention are contemplated in which suggested query

completions are presented in a wide variety of ways. As discussed above, the

10
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pur poses. So, for exanple, if the user typing in the
string "keit" had an existing "smart bookmark" for

Keith Richards, this could be included in the Iist of
entit esti bel ow t.he one for .Keit

Sa e SR REIER o Stk e uEr e BB tan R S v e, e
PLesRMeHsideRval fr%ggx@ﬁl 188k, ‘AH@ kg g@&(ﬁ?ﬂs Qb4 QRBL P dsoRBion.
search results may be ‘coupled with a sponsorship node
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s p@ﬂﬁﬁl@tﬁ@hﬂnﬁﬁ be Herivaddiith ﬁ:lﬁ?,relﬂfe ta ch@t:natdn\ze,l i\e,, hawobolmﬂ(@nly the
gonsored search results, sponsored suggestions or

c SRAY ¥ BrRarterjasRIcTIgRe oM Fhot (B SRRl According to still

S

LSREEBALAILIOTI SR 0 BT RS LM o

s vggyebtfewaglechnigeyphet a0 iy can@pler dvent@dveria@bativden queries.

v rle di scyss abo Ies shown .
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t lSQt%v%en 8ndamoSHGUERt RN DedBEd, WS fof HM AHRE ¥ohBBStioRNEb effect
suggestions derived by entity resolution. According to
onbw@hasgf@%@@ﬁbdeﬁEn@@@kﬂh@Ssuggested conpletlons
b0V het hEEPREE st Subh R ! fre R b (el hery

S UgEPRtbANSaRbE oftiafiky iCORiERlr@lye dn sAGE OF theBderhBoMBRs,
enbodi nents, this correlation my be derived wth

r @feshanyes 48 Pravadadaiarvhieinthetiper cqapyigateithe larerrhyte gfine or

r | I

ngf]oéﬁg ‘%hé é gg ¢ Eét&f% gféﬁ{)%. S&gg%drrﬁeqlgﬁ g%‘e 1ﬁs¥rug{we. If a
d aser\eed:rmhb htﬂngf“@ﬂsa’hﬂ:rﬁoﬁg)the Gugested cempketiohs Might bevhe suggestlon

commpnly the keywords in particular queries show up i

t hE SRR3Rt meNT SIUSIRE RLIEFIHG StE §tsfauranst yer the heading Ysushi
ephegi-JRat S‘susthmétaﬁ%[seln?at fAFth e At d%%rﬁlé’r%féhWﬂ Qhich
reference to nore sinple or strai ghtforward techni ques

S Uﬁpawss rémurmtﬁ’rtp heppatrategotyewhiok erdhajes 6Mhaestaurants ” and in
queri.e be under st ood wel |
t@@h dﬁ%%talﬁadlr S“&%krS?t?Hrﬁ?tﬁglsc?osﬁlPeﬁagﬁP%

amphg FRMRhE S FRY. DeheUieOmafbe ﬁﬁ)vﬁfe&vﬂtﬁ/@ﬁée@ Uterface feature

conbi nations, to ef fect
which presents a navigable representation of this hierarchy which enables him to

aéﬂglg gsr shown

traverse the hierarchy (108), in response to which the set(s) of suggested query
completions will change with selection of different suggested query completions
accordingly (110). For example, by traversing to the super-category, the suggested
completions will be broadened to include suggested queries relating to Japanese
restaurants rather than just sushi restaurants. Conversely, traversing to the sub-
category will refine or filter the suggested query completions to include suggested

queries relating to sushi restaurants which offer vegetarian options. Thus, in addition

11



clustering of suggested query conpletions. [0037]
According to sone enbodi nents, clusters or types of

WG apgasioesl query conpl eti ons may be organi zed PET/ES2009/038277
hi erarchy. In sone of these enbodi nents, mechanisns
are provided in which the user can navigate the
hierarchy to refine or nodify the set of suggested

gue conpl eti ons. exanpl e y be instructive. If a
05 sl S B Py Gt cmbaPRg s U GRdsraiie
C oMb RblaRiasin WHHEH s@?estt&ﬁq&'f@ 85:3ple@bhs 2&8kHbled using knowledge of
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r esemamtantisraphg evhicthimtdnsdate e Yegeshted qegy samatetions.
" I restaurants” y further be.part of a hierarch
O o BERHRR S e B bt Rine & B lysBhof ey Gbey
5 Wabmbletibgd std@ggestddsdulerib£5hRAYE adtompaniad tyialddh&Anformation,
"vegetarian sushi restaurants” is a sub-category. In
t Eprired phiestseansher liks sfdshmlion the aisqrte i Hate spestfiqaagonsy.
t rovi j ro C re. .
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hingiictr iablydssinchdiemabbes cditaypdralilig ety serekiie tylpe et ariafyf text
(108), in response . to which the set(s) of suggested )
q R AR hs cHEFRRartigl (pug Rgryisied Ry ithe disr-@@lisgme srechanism or link
di - QIR Bl - i ngl
10&%@%g%%%ﬁ%%?ﬁ%mﬁg%@%W@M&@mﬁ%d
s hip@r3, ¢t egaescd queey sllggesd Sdny Bimpres nom &ilmi“R1” fes an icon to its

br gadened tf.o i ncl ude suggested queries relating to
SIEERERE e RanihS PefER Ernerb gl B v 29 ti®us. n
I a8diBbR afd S shERAVEL S5kt or idoRBAyShe \hedeRtddS ¢ beaRry
will refine or filter the suggésted query conpletions

t sugassted decrs nduesalbnvsghie pes 4o fabst apdeifac actioursiting to the film,

restaurants which offer vegetarian options. Th EN
15 G e IR el ®y SERT RO sl LB don 13 leftbr Sony

eosl RidagesQhe EdiRy tyPERBLHPOration of 06 B3, FHosslbleMsWHcEbn icons
suggested query conpletions are enabled using =
k Rovhedigebo presendediarfssasiation e thctigh annggesicA daeyenighkigclude, for

e AR S RO e LRSI CE O kg,

c oombaty’ owsb site, steggest ed queri es may be acconpani ed by
additional information, control objects, and/or Iinks
20 WY al | BEFOrHBE (RMe Gnhafinpnts e ugBRsigdrqueraeaRjpiions as well as

AGER R rﬁa}pﬂéebi%?éd d}{pr&gpt@g Wﬁ%ﬁérclﬁe %@&Q?g%tlﬁ’(g dgVeE ¥ype,

may be presented as a triplet which i ncludes an
i heldvatitrcontrants oreraesplad iypg, entiert ytcotor esuiple, tsypaested queries

string.o ext i.ncl udi the current partial input .
o b eyt o houe ks B G Mg B PSR bvart Rees whien
| Ridul BdIR AR wASSREAh@Er Bah N%os.%@n\feﬁeg@é%@l Bhndwidth device
referring to screens 302 and 304 of FlI 3, the

25 suygidnee suphenggastsddaguieries biase8dayarpividagrradiendan faxt.mlhe bias

24014'%85n 3al

at 1608 (gfosu:ggt;eséted queries or search results are presented and/or the
order in which different types of suggested queries or search results are presented.
Suggested queries or search results might also be enhanced to include information to
enable the user to make an informed choice with regard to such constraints. For

30  example, a suggested query or search result could be enhanced to include the media

type to which the query or result is directed, and specific information such as file size,

download time, cost to download, required bandwidth, etc. In this way, the user can

12
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corresponds to novie reviews. In addition and as
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of the suggested query which allows the user to take
specific actions relating to the film e.g., buy
tickets, viewtrailer, etc. Simlarly, the stock chart

ntothe left of Corp." indicates t
t et e eg ST HISE TS R Sh BPdera ettt o Hitiient
'69&&ﬁﬁﬂb§Hwﬁﬁ%a&%oﬁ&ﬁﬁ%ﬂ&@dw'n associ ation with such
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c basedroaithe surrapspentex (pnagial. fﬁﬁi@mlcﬁfﬂﬂleﬂﬂd@ét‘@lcﬂimf a user
e L
%ﬁggégﬁ%indMAﬁiﬁgﬁ&H% a%%n ase F%ﬁgﬁ %M%ggﬁ
V\K)dﬂndluﬁidaﬁbﬁ patesnss, Quitijéat In&stef ait doeimiiiadtioni (el €Q Sbased on Subject line
Cbnversel a hi gh bandw dt h devjce m ght have
s 5@%8@5@ r %g Prgdisve BHRdF §nhinged Wetatrﬁlévam Pf% Fetadata (e-g.,

t %}qhe seftfer Qh%r %&l%l@ftt) é’%@Est lﬁh@/@?ccﬁﬁ%ﬁéggﬁ&%&%@ information,

queries or searc present e
0 thecxalrrrpltwhf mhsed us‘ dt@vceh tnd ispesstofctisg ggelstiedy fuerenedsl that

SSR0ED FEBE B EPHER SlonnBRERh SRR o b
I a&&éﬁ%gg@ubﬁ aﬁd?@pé&nﬂlgﬁodk%%rard Rofkeksocddled &ﬁ%ﬂé@s‘i’onal
choi ce h regard to such constraints. For exanple, a

s Qg@}é@ﬁ edonjee @ﬁ ansléarsmf theegantant ebihle¢nisd indinaipcdat it ¢ not

e i ch th er result is
el ek el bRl P Be LR s ot - .

dewsttRashally RppopHiktelhgiloyd) keadddieedtighetion andwt Béhipletion may
etc. In this way, the user cansel ect suggested queries

ahéb@ﬁeds@a%ﬁ%fﬂe@éw&dspquﬁl eantagkder st andi ng of how

ent .
(3348? In a\ég gf %ﬁb(gd’ n@@@@ﬁ%k@&l%hd&l g(g‘l %ért)iewuh W4
amtameldnipbceahplogai ® dphetiechd verainthadf wttuatly ang apgléchtion
to automatically co lete or sug gest addressees of

MERE YIS PRuG and F%?F ingaphnewith Ffually appipe pb e g efe One class
eBFexaHﬁﬁ&s IleisatesftQ rwo?&( fBaEs%m b@%ﬂleﬂp Itohﬁctfdﬁr bERke generatlfon

context (spatial, oral ,” soci al, and/or topi cal)
a softearec Enstxam;ﬂct ralglsalﬁs Wﬁambt;adas nwsflble eaplayedao Bl@gy:stof

other informatio g st conmuni cati on_pat
By el e G e B LB o LG U e whet i
SuRhc@&ing d WErdProfmRsinad8ciRRY) pro@icing a pRsdM/RInCleb &omposing
nmodel enhanced with rel evant WA netadata (e.g.
the body of an email, entering text in an online form, etc. For example, the input
string “hiya wher r we mtg 2mrw?” could be mapped to “Could you please let me
know where we are meeting tomorrow?” for a recipient who is a professional
superior, to “Hi there. Where are we meeting tomorrow?” for a recipient with whom
the message sender is not particularly close, and remain unchanged for users with

whom the message sender has a close personal relationship. This contextual

information could be derived, for example, with reference to social relationship data
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of the sender and/or the recipient) can suggest and/or
conpl ete addressee information. For exanple, if a user

w0 200at143888 k and is constructing a relatively |pomyusIoay/ 038277

10

15

20

25

30

that includes little or no shorthand abbreviations,
this informati on may be used to bias address
suggestion and/or conpletion toward work associ ates or
prof essi onal contacts. Conversel i f .anal ysis of the. .
D EA TSP OB s Eee et ik xptich Soofi vk dadpnship
aga@, QE9f essional comunication, e.g., |iberal use of
short hand, professionally inappropriate |anguage, '
ei[QD42] ad dEmb@dlmqgtgepﬁ theqne@ndvnacntmrrpasebq @nplnmd foeeffect input
frien per.sonal t act
é"tcoﬁ‘i‘fé%f)ﬂ é‘?‘q 8?%%18“%1? i 'aﬁ%ﬁ%‘ Yangry 85?06{‘1?‘3% HtSF‘LS o
e eiaﬁﬂlﬁe ChsV 1 Jora ¥l 1H\%lieal£&1‘kfarkrﬂié/grbﬁ MG 0Y, ehpletncREHtiBAS Bre
the operation of virtually any application requiring
usertemplatad in gdch Be relpyang peritlation afiusers wtﬁltaatawvlgh gfyerse
t S
piﬁgtgveoglgs Ierg\gf/dn (1:1t %n P§ pyaa%zj {)mgét%p‘gé get dee)r%* g lgl tog taﬁ\fg{ %tc ) 502,

S@feﬂWoﬁlpuﬁﬁg pbxfanmpb 803 &.glsablesandbartitadatiap lmges b@d digital
enp| oyed to suggest vocabu] ary, correct spellin

g HIFRERGOELTS ) cBIRBYS ERIERPBING, de¥IcE: (o8l iPesk “eRbphdes 506, or any
r roduci ng a
ISHRL Alpkgc lé\ﬁe}%%&cgﬁﬁﬁﬁh&%ﬂﬁﬁlﬂ'gﬁgy P g

presertation conmposi ng t f an email,
ef@®3i ng AektccondisgtooniriongembodimestscuseFdata aﬁmﬁqﬁﬁl m;staﬂitte

e 6 Sguc S uh Bled it RioB g as B B fids wariety of

MeRhhidted FERkaMle, ddMector! GCdaP] @PtesiiigiaSusdr’s interaction with a
prof essional superior, to "H there. ere are we

maxebisite ot wnbba@mpph@tloa OF sUVisE My lw atchomhla.ﬁlwd heing any of a

negse%g%fsgﬁ(?ﬂelg nmec am?asr% %’Icloa lné/ ana ZlIl orr}ra [qng auser S
unchanged SEISTRTR Wh o §940& Yehitéi"eias

Chabf: RPasienalsdrelatt m%nséwmmedmwﬂﬁ enin@#édBl or mferred from data
information could be derived, for exanple, wth
r &¢ta peaeiater Vi oyl K AX COMERINESatian SYTae PU dherlgternet. And

ﬁg@&mﬁ%{aﬁﬁﬁg tﬂ%g ;ﬁﬁﬁpplggﬁﬁgs%ouftdaée%ﬁi[ngg%]‘%ﬁ%g n%&! drﬁnet%c;ié & data

Of:o]lleh:ﬁop neseatly axempldrp andréyit ixer dap noyyee dotie@éd mohany ways.
recognition and conpletion in any of a w de

i y oPIEAatPhdhBITE é%@énaympr%%éw&» @r segdces employing
! lslléhsciarte@ﬁﬁ? Ib% ErJth&driﬁ‘ LYRE Kerﬁfaﬁ%cﬁfﬁ‘aﬁﬁer Firfs 1§represented in FIG. 5

i npl enent a s are contenplated in which the relevant
poputiati Hi¥ ol dagestereisnd evhadt, as will he andtirstesds enayeowesond to

O 90 TR B PSRl BSOS B 5B i i

g?&;gi(liet( gc}rﬂzty ol Erkandirsmhelth iIICﬁl(ﬁ@ f&%aﬁ@l&e?C@VI@ based
networks, telecommunications networks, wireless networks, etc. These networks, as
well as the various social networking sites and communication systems from which
connection data may be aggregated according to the invention are represented by
network 512.
[0045] In addition, the computer program instructions with which embodiments of
the invention are implemented may be stored in any type of computer-readable media,

and may be executed according to a variety of computing models including a

client/server model, a peer-to-peer model, on a stand-alone computing device, or

14



vi deo recorders), nobile conputing devices (e.qg.,
PDAs) 504, cell phones 506, or any other type of

W@ oipati98y) or communi cation platform [0043] APCI/US2009/038277

10

according to various enbodi nents, user data andW

net adat a processed in accordance with the invention

may be collected using a wide variety of techniques.

For exanple,. collection of data representing . a user's. .

| AeSFABE FoR A ied CapUgne g el tn g pua shite g tgnalites
Ole KBV h&eliBHayPbe SERIYIBHR6) dSk BTt 1Qhtsnyari ety

of well known nechani sns for recording, analyzing, or

t 1l ng Whils éhre isvantionmes besiapartorularlyssowd and dasyibbé with

m ned directly or.indirectl r inferred fromdata, . .
Caterente e3P n Subb A hatolo ol Pedbhidispi BY e Hited in e
Sy tteMchihgdeh & thef@imaid defin Jfehaditdsdedrd{bddinidh@SMay be made
exanples, 1t should be understood that such nethods of

datioridapaging drprathe spisiter yeapg @ffhednyending. hadditigealthough

d I ' . .

oo RlrRy S yBEHE day BT MR LU e ile by igoused
e ipleywhiy rfeiehecd@dtvarioayehisodiments, dedili Be sodestood that the scope of
centralized manner. This js represented in FIG 5 by

sdrviayention shardd gat be lSPirEbyTEeTRRicdA Sudsdhp P geaspects, and

gg\gfﬁfsér @gﬁﬁr,ﬁ%&gé bR Qﬁ\%ﬁhen Eﬂﬂuﬁd Bé @etgljnﬁﬁéd[ @Hﬁ g%erence to the

Ices a tores. The invention may al so
papenideddainms.a wi de vari ety of network environments
i ncluding, for exanple, TCP/IP-based networks,
t el econmuni cati ons networks, wreless networks, etc.
These networks, as well as the various social
networ ki ng sites and conmuni cati on systens from which
connection data nay be aggregated according to the
invention are represented by network 512. [0045] In
addi tion, the conputer programinstructions with which
enbodi nents of the invention are inplenented my be
stored in any type of conputer-readable nedia, and nmay
be executed according to a variety of conputing nodel s
including a client/server nodel, a peer-to-peer nodel,
on a stand-al one conputing device, oraccording to a
di stributed conputing nodel in which various of the
functionalities described herein my be effected or
enpl oyed at different |ocations. [0046] Wile the
i nvention has been particularly shown and descri bed
with reference to specific enbodi nents thereof, it
W Il be understood by those skilled in the art that
changes in the formand details of the disclosed
enbodi nents may be made w thout departing fromthe
spirit or scope of the invention. In addition,
al t hough
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vari ous advant ages, aspects, and objects of the
present invention have been di scussed herein with
WO efoenessse to various enbodi nents, it will be PCT/US2009/038277

understood that the scope of the invention should not
be limted by reference to such advant ages, aspects,
and objects. Rather, the scope of the invention shoul d
bevdetern]ngd with reference to the appended

c Miaks qpgmediiss o) gimed is : 1. A conputer-inpl enent ed
method for providing at |east one input word based on
partial input froma user, conprising: receiving the
parti all. i npdt C(fmmmmimlm@ted ethed fontirogdimgalb ddabtl dneiigmnt word
f% Bossrbzﬁ n?ﬁ' wor ds based. on the partial input

WRT O PEPEFEH EPUE GO B E L QP ¥ adat a representing a
cont exteceBaRCihapediaMnpht rHQ thSedei; and transmtting to
the user the at |east one input word sel ected from
anDng drtermpiging ppeabilitinstfonpasaibloinpr watebasae enthy pasgal input

{iﬁ@ ekéntCE? cor&exuﬂf %eqagfathglgpr%gen%n orllte gsrsgélﬁea Q/Gfth the user;
I np u corresponds to one ronic mess

tend an address f|eId entry, a search query, wor d
processi ng docunment text, online formtext,

appl i c éﬁar%wttr%ﬁetthe Bier gheqie {Ragteone fprat ayord éfHeCt%d frgpgmong the
”EBQﬂﬂe Gk%hﬂR%ﬂWQﬁﬁ cﬁt&ﬁﬁaﬁebﬁﬁ@§£ one input word
ested wor

nprrse one or nore a su a suggested
phrase, a suggested search query, a suggested addr ess,

a su st ed nt ed. s
o uaoog8e o o et R P AE SRS paytinatcofisepngs to one of
ChRbMic WReLak Rexdainalddit Neldthey L QRARIJubly, &rd Proct g

possi bl e i nput words conprises determ ning prelimnary
pdodradnit kaxit.eanline forg taxip rerlicetiomprbdeh dedprlintasdtivnng
the prelimnary probabilities with reference to the
contextual netadata. 5. The nmethod of claim 1 wherein

det er n3ni ng Th eneticelaglRidimt I WEert@rthé AeleR@886¢ Rilpet WoRlomprises
wor ds conprises using a predictive nodel which
| ﬁ@‘? pUBera e suaarsEsd wiord. writezgeediphigse. THUSIRSICH Gepref query. a

t%d WRSLE! R AELGEIL D o1NS é%[e‘a%?ﬂlhgtd&%ssuggéstetdhe

e | nput S conpri’ses srng
mackehmitgabecbmtiu@idnanguage usage

4. The method of claim 1 wherein determining the probabilities for the
possible input words comprises determining preliminary probabilities using a
predictive model, and revising the preliminary probabilities with reference to the

contextual metadata.

5. The method of claim 1 wherein determining the probabilities for the
possible input words comprises using a predictive model which includes the

contextual metadata.
6. The method of claim 1 wherein determining the probabilities for the

possible input words comprises using a predictive model based on a language usage

cluster corresponding to a group of which the user is a part.
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cluster corresponding to a group of which the user is
a part.7. The nethod of claim1l wherein determ ning
wo b@opusBmbi | ities for the possible i nput wor dBCT/US2009/038277
conprises using a dynam c | anguage nodel specific to
t he user and based on tracked word usage by the user.
8. The nethod of claim 1 wherein deternining t he

probabllltl for th 0Ssji bl e i nput ward Ses
Using & dyndle A el g The i abby Hies for the

apdsshas afHuP OFJSQG ﬁsé’ﬁfsﬁl mASRALh Ak echdM {fciR8o the user
contextﬁﬁb Q’The Kr?hod ofggﬁggﬁml wh%f%%n theIQ

cond based ah tizeltcalduerd usegrrlastbauserone or nore of user
informati on associated with the user, a socia

rel ati onship associated with the user, a current

geogr aghi ¢ Tae aletil FesRGI 10k Bélei deh:rﬁﬂilﬁngl 8RIprokhbilities for the
current time associated with the user, a current

t epssible input ppekicomprisesrstiechd aeBe laageagewnads] gpecific to the

r %ﬁﬁt@kt%% b%eh aon”EFa%ﬁé‘&%ofcf 19:,%& Qs%oéfﬁt%g wilQhd chfage by

ot her users user, content

in a body of text associated with the user, device

type, bandmndth constralnts service plan type

or
carrie?: 10Thmethadiafslrinsl wherim te Ganiedna] mgiadag represents one
! %ﬁﬁ)r@@ﬁlgwﬁ rn%[)ﬁ‘ aés%geéatwﬁf th§u§§n?5k%1 ﬁrélhﬁ&ghff)%omated
ud e netho

inc Iing a plurality of I nput words
f withitbe ummursﬂnngeograpauslnmtiqnmgsc&lat@bweh gretwatr, amurrént time
the semgnt.i.c hlerar |nclud|n east sone .of .%
pPETeSRfeyV g the pag 2 fa’é ‘OHﬂ%é?“ll %tth &nﬁté?ﬂ HapsiaRd W a
t RipISRof WirkddkdbettRin SRMRBE WordhQledb§ ihier 304s LRtk Grities to
the ‘determ ni ng and transmitting in response to
s eheettSf:r, nntblyc infdody ef teaf asgodited sridrthe uive dsivicetgpe, bandwidth
ons alntt:;/ SEIVIC é)ﬁ)lilltt V\é)rog%aringr the semantic hierarchy.

f Sy Stlﬁ1F ?%Vldlng dt | east one input word

based on partial input froma user, the system

conpr|3|ng at | east one conputing deV|ce configured
r edBi ve Thaaephadiaf glaimplpyiherpinghe ateast geg inpgeweidys part of a

I
4 LTI LA, e
reompﬁﬁnglng a context associated with the user; and

transmt to the user the at | east aone. input. word
sel ect SA TP HHREASAGStTHY P dhpranantip hierighuinchidkng at least some

r%fﬁlre er-htﬁ‘g)ftl%tp\r&&abl lities. 12. A

conmpu ted nethod for providing at |east one
i nput \fmldamm&umop aytthehser mphin the esmantigdegrarchy; and
conpri ?epegtlng the determining and transmitting in response to selection by the user

of a different one of the plurality of input words in the semantic hierarchy.

11. A system for providing at least one input word based on partial input
from a user, the system comprising at least one computing device configured to:

receive the partial input from the user;

determine probabilities for possible input words based on the partial input with
reference to contextual metadata representing a context associated with the user; and

transmit to the user the at least one input word selected from among the

possible input words with reference to the probabilities.
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facilitating entry of the partial input by the user;
and facilitating presentation to the user of the at

WO e@sti4398e | nput word sel ected from anong a pl PCHUB1099/038277
of possible input words with reference to
probabilities associated with each; wherein the
probabilities for the possibIe input wor ds wer e
deterni gﬁsed on the ut wi.th re erence

to cont xt u Cor’P%H“é%ralf‘H’ %‘ﬁihiofi Sorapret}ﬂtn@ﬁ cast one iput word
apaRicatRfialidgue (Bs HSLF, coﬂn%nsﬁ@e met hod of claim12
wherein the partial input corresSponds to one of

el ectr &wldam@agfeofttbwpartlalnnaddwehsuﬁeirednd entr y, a

search mord Si ument text

For m ¢ ST MRL iR BB, Rer GREID s b pp CRpieRrected from
14monbe p[[ﬁ‘hlﬁl@d)f gf)ss%léliﬂpuﬂ-a'om evie Rfdr&fead ptadabilitieN@sociated

i nput word conprises one or nore of a suggested word,
avaliggelt ed phrase, a suggested search query, a

suggest,ad A %ébabﬁmfeki %}G‘tﬁé {b!@ﬁ@éc whd %Qeeéét&ﬁn ¢d based
spelling, or a‘'su gra cons ruction. 15.

The theidiid iofut @dlai rﬂfei:éhc\ﬂﬁl’(e&(ﬁitefktﬁdl enetatataerepreddntinmg taadateat
represents one or nore of user information associ ated
whtRCipld Widkthe Ugersoci al rel ati onship associated with

the user, a current geographic |ocation associ ated

with the user, a current tinme associated with the

user, a3cur ladamethoplaf claimdﬁp\ivbﬂtinithff pmtidtihp).rt corresponds to one of
as E90|ated with a reci Ht of a nmessage from

FUORE P tigs by e éi‘ E@&nghaaiﬁaif B & Pi"é%sst“@

t RBc ARG text UMiIBE Fort ek, Qﬂqieaeén 1Put, 0RESO& teRsbtivht N
the user, device type, bandwi dth constraints, service

pl an type or carrier. 16. The method of clain112

wher el i’i4f ac lIlhle trllaf;ttho%%f%ialmel%t ahérglrﬁ the f ?ttlgaesf 5 te Jtnpt?tsvtvor% comprises
[ nput wor d conprises one or re o acl

C@H@bﬁﬁlbﬁdbf(hfsug%@tdﬂaﬁéﬂdail sugdpsted phiasd, histh@desRg search query, a
alteration of t artial input, or facilitating

s suggested aéfifé@eﬁﬁ@&geaﬁd BYNtPh@ suedsedspelbng aripuessndd
géremﬁgggeaﬁﬁega&%> The met hod of claim 12 wherein the

east one Input word is part of a semantic
hierarchy including a plurality of input words, the

nmet hod further conprising faC|I|tat|n% present ation
to theloser T8 methadgf claimy 12 wigieigthe epatedyal metadata represents

hi bk 8f &Bb’e df%éﬂ{gfd?ﬂlaﬁon Ls%ééﬁteé Wi tﬁé usel?ea fRJciﬁ'i ?élétwﬁsfﬁi)

I nput wor ds;
associated with the user, a current geographic location associated with the user, a

current time associated with the user, a current topic, recipient information associated
with a recipient of a message from the user, word usage by other users having
similarities to the user, content in a body of text associated with the user, device type,

bandwidth constraints, service plan type, or carrier.

16. The method of claim 12 wherein facilitating presentation of the at least
one input word comprises one or more of facilitating completion of the partial input,
facilitating alteration of the partial input, or facilitating separate presentation of the at

least one input word as a suggestion.
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facilitating navigation by the user within the

semantic hierarchy; and facilitating alteration of the
w@e@oamvat i on of the at | east one i nput word iPCT/US2009/038277

response to selection by the user of a different one

of the plurality of input words in the semantic

hi erarchy. 18. The nethod of claim 12 further

conpri sing cilitati .presentation of at |east one
obj bct 17n° adBE @GR! 5 Weerdln (oaideash e g yord is part of a
Wt HantichBerdfchl 8R34diRNE pRPAIRG bf BPLNGoRRNhE HEIRA fulher

initiate an action associated wth the at |east one

i epmprisiog.d when sel ected by the user. 19. The net hod

of claim.18 wherein selection of the at |east one .

obj ect TYMEHEE GESrR RS eadohtha eafefo R S rane

2Qierarbiey RIVAGTE Rfeadl @B J2hd plukdliey oCRAFI WSidRY

facilitating presentati on of a sponsorship indicator

i n ass®&siliaiiemnavigatign by dhesesep athjnhe semwtig higrarchy;and

conmput er -~k e . nroevi di [

R e e R i A

C d¥pOns2ito gele@iondgnhe Ggraf hidifsdrerithe bf eelaaldyi of tiped wodds in

receive the partial input fromthe user; and

piesErrnHghisraetond i nterface including the at |east

one input word, the at |east one input word

representing at | east one probable conpletion of the

par ti all8i npThe arthadefflcéati IPgfuobat@xtpualngrfe¢ibtiang presentation of

' %P fegssf %ﬁg Iogj%ctain %(s)sr(])tcgl)t(lton %Vslt?loﬂglﬁlt gttleeadst \(I)Vlné Elpath v%orlél? Slre'at least one
object being configured to initiate an action associated with the at least one input

word when selected by the user.

19. The method of claim 18 wherein selection of the at least one object by

the user initiates a financial transaction.

20. The method of claim 12 further comprising facilitating presentation of

a sponsorship indicator in association the at least one input word.

21. A computer-implemented method for providing at least one input word
based on partial input from a user, comprising:

presenting a first interface configured to receive the partial input from the
user; and

presenting a second interface including the at least one input word, the at least
one input word representing at least one probable completion of the partial input and

reflecting contextual metadata representing a context associated with the user.
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