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MESSAGE SYSTEM This application claims the benefit of U.S. Provisional
application Serial No. 60/099,301 filed August 26, 1993. 5 Backo~round of
the Invention T:zis invention relates to television message systems, and
more particularly, to technicrues for supporting 'the transmission of
messages in a television environ.,nen~ chat may include an interactive
television 10 program gu=de. popular aspect o~ the Inte=net and other
networking environments relates to e-~tai1 messages. A network, or Internet
user can send e-mail messages to other users of the network o. the
Inte=net. Messages 



IS are delivered to a server where they are held until doHr.:loaded by a
client such =s a personal compute.. The =eClpi2:1t o. a message ca:: access
it at any time from the sa=ver and read it at his convenience. Tel evisior_
prog=a_-ns are sometimes discussed 20 i n e-mail .-.:essages . Eoweve=,
there i s g2n orally no way i:~ '~^=ch '_.'.s of a ~raditic..al e-:r.a__
::~.essaga sys~em T~3~ 351 _i 'v ~ ?w a t?1 evi 51C.^_ ~ rOCjr2?'."~ 'rl^ i
i2 eXC;la-:C~li g C."u'~JJ2..^yeS c-:0;~~ t^dC _J.Oy^.3::1. A l:Se=
~t_g.^.`.. 1 OCa~? a 1 a i i i ~ a ~tv , ..~ ar -, 1 t''c__J_5_O.^. _ the
sam roo:~ as v..e a52_ 5 D.._SO..a AMENDED SHEET   `~ ~ o~c zooz _z_
computer, b~~t such an arrange-ent would be awkward to view. Moreover, many
househo?ds locate their televisions in the living roo:~, but are =eluctant
to loca_e their computers in the living room. 5 Although personal computers
may be provided with tuner cards that allow television. signals to be
displayed oa the computer monitor, many television viewers would brefer to
view television on a traditional television set. Television. se~s generally
10 ofLer greater viewing areas than comp~.!_'= monitors, so that users need
not sit nearly as closa to a television screen as they would a computer
monitor. Televisions sets are also typically located in roc:rs within the
home that are more suitable for watching television 15 than where computers
are typically located. A system that atte.-npts to in~egrate aspects of the
Inte=r_et with the television vie~~ing experience is available from TiJebTV
Networks, Inc. of ?alo Alto, Califorr_ia. The WebTV systea permits
ca'_evision 20 TTle~.J~=s to access the Intern a ~ throng a ~r~ebTV P1 us
Receiver connected to their ~elevisio.^. sets. The WebTV Plus Receiver
enables users to surf ce World Wide Web on t::e;r television by connecting
the'_r televisions to the wpb-based WebTV Network =rough a standard phone
25 lire. The ~lebTV System perm_~s users ~o view television p=ogra_-~
listings =nd web s=tes related to television progra:-~s that spe=ar in th=
program liSCings. _::e Web:V system a_so prov_des TV Crossover .J'J J'_nas
t a_ _.'_cw ~.:se=s to access w'b __=es that are =e_..=ea _c =e'_2visioz
p=ogra.:.s. Ti-:e ;~eb:V Plus Rec=__~:e= ~_=acts da=a such ~_ web 1.-.:<_
(..e., ~~zi-:e=sa? resource locators (J~J,J `_::a= is embedded in =:ze -:;
deo broadcast a_^.d noti ='_es use=s ~.~'_th a TV AMENDED SHEET  



1 1 OEC 200Z - 3  Crossover Link watermark on the television screen. The TV
Crossover ~'_nks permit use=s to link to web sites through t'.^.e
Ir.terr.et related ~o the television program that she user is watching: The
user can view the web 5 site and the television program simultaneously
through zhe WebPI? picture-in-picture function. If the web site supports
e-mail features, the user might then send an e-mail message through the
Internet while watching a television program. The WebTV system also
provides 10 users with e-mail accounts for sending and receiving e mail
through the Internet. A user can access a Web home page from which he can
send and receive e-mail. Interactive television program guides implemented
on set-top boxes allow users to view 15 television progr am listings o^
their televisions. Such program guides allow users to view television
program listings in different display formats and to perform various oth2r
functions. For example, a user may instruct the program guide to display a
channel-ordered 20 grid of C'.,lr=:! t program 115 ti .^g5 . Th L.tSer may
3150 use the progra~-n guide to sea=ch for progra_-ns in a desired
progra.Tnming category such as sports, movies, news, or the like. If
desired, the p=ogram guide may be used to order pay-per-view progra~-r3ing.
25 U.S. Pat2nt No. 5g83, 927 .o El y et al . described a system discloses a
videocon=e=encing system between settop control lers, a__^.d a tel epno::e
service in which a user can receive a tayeohone call over a ~eleaone
re=work. Internat_onal app__CaC'On 30 .v0 9-/1423. ,~iscloses a rpn=~--
=_:n.~3b=a se_ ton te=:aina' ~Or ~ i.ele':lSlon p=Og~am d2: _'i try
Sy5~2:~L '.v:?1Ch Sugg25t5 grog=ams _.._ viewing. Inte=--_i o..^.a_
application ,'10 90/41478 discloses an elect=onic o=egraT~ schedule SySt'1
With aCC2SS to both 5=~=2d t212Vi5iOn program AMEN~E~' SHEET   `~ ~ ~c, 2~z
- 4  schedule ir.=ormation and data feeds containing status inforr~atio::
such as live soor~s. International application WO 96/250C6 discloses an
interactive broadcast system in which customers can order goods or 



5 services from vendors. International application WO 93/22877 discloses a
cable system that provides conventional cable services i:~ traditional
manners and interactive television information services on a demand basis
using switching arrangements. 10 Previously known systems hays not
provided~an integrated system allowing television viewers to view
television p=ograrlrai ng and to exchar_ge messages with other television
viewers indeoendsnt of the Internet. Previously known systems also have not
provided 15 television viewers with the opportunity to send messages to
exclusively other viewers of a television progra:-~ or charnel. Previously
known interactive program guides have no= conta'_ned a =eature that allows
Television viewers to exczange messages with each 20 other. I. is there`ore
an objec~ of the present inver.tior_ to provide a television message system
that provides a ~zlevision viewer ~rith an opportunity to view =elevision
progr3.:miag and to exchange messages 25 related to =:.e telev_sior,
prog=am~ming to other tel evision -viewers t ha~ dozy not rel y solely on
the Inte=net. __ is also an obj~~= of the present invention to p=~vi ^e a:~
i r.te=acti v= ..,._erisio:! progra^ guide that 30 ~Ji.___.^_S ..._=j=g=
.ea.'_.s. \11'^T.'. ~ ~y ~ _ _.~'J ~ J^-~n _::ese and ot::er o~-=cps of the
invention are acco-.~:ish=~ is acco=dance w_=:. the principl es of the.
AMENDED SHEET   1 1 DEC 2002 4Y0 OOIlJ415 5 - 5  PC"fNS99l19$41 



television signal broadcast channels for thetransmission of messages.The
television message sys=e:n o` the presen=invention permits users to
participate ;n a television5program-re'_ated contest, prcmetion, c= survey
whilef5watching a television program by sending and receivingmessages
through the telev=sion messac~ system. Thetelevision message system also
perT~t_ users toevaluate a television program and se:~= the
evaluation2oi0to a television program ent_ty suet: as the ?V channe_or
another user as a recommendation.The television message syste:~ of the
presentinvention permits users to compose zrd send a message25to a
television program entity such as the program'Sproducers or a pregra!~ cast
member. .n addition, userscan send messages througk: the television message
systemto other users, such zs other users o~ an '..^.teractive30program
guide, Interne~ users, PC users, e~c., who areconnected tc the user's
television distribution20facility through a communications net~:ork.
Themessages can be composed ay the user, or the messages35can be standard
messages suet as a reminder message towatch a particular program. Message
may be composed onan interactive TV screen or or. a display
remote.controi25device.40The television message system also allows zuser to
purchase a gift related to televls~cr.programming fox a recipient.45The
television message syster may be based on3~an interactive television
program gw ce implemented cnthe set-top box. If desired, the syster. may
beimplemented on other suitable user teievisicn equ=pment5psuch as a
satellite receiver, an advanced televisionreceiver (e. g. a high de'initive
television or aDTV 55   1 1 DE C 2002 WO 00/1J415 5 - 6  PCT/h599/19541
receiver) ) a television into ~.rhic'~ set-too boxcircuitry is integrated
cr the like.Further features of the preser= invention,its nature and
varicus advantages w='= ~e more apparent5from the accompanying drawings and
tre followingt5detailed description of the prefer=ec embodi^rents.3rief
Descr=ration of the Draw=nasFIG. lA .s a diagram of a ~elevisioh
message20system in accordance wits the preser.~ invention.10FIG. 1B is a
diagram of a user televisionequipment device having a user interface based
on awireless keyboard in accordance with the present25invention.FIG. 1C is
a diagram of a television screen15keyboard user interface in accordance
with the presentinvention.30FIG. 1D is a diagram of a user
interfacetelevisior: display screen providing a list of s~ardardmessages or
words in acco=dance with =ne presen_20invention.35FIG^. 2A is a diagram of
a systemconfiguration in w~ich user television eau=pmentdevices of multiple
telev_sion distribution fac_litiesare connected via a television prcgram
er.~ity in4025accordance with the present invera~on.FIG. 2B is a sys~er
diagram srcwing howmultiple user television equipment devices may
be45connected to a television distribution facili=y and aseparate server
via r:eighoorhood netwcrks in accordance3Cwith the present invention.FIG. 3
is a diagrar. showing how multiple5ptelevision distrib~~ion facilities and
raercommunications equipment devices rr.ay be connected via a 55   1 1 DEC
2~T WO 00/I3415 PCTlUS99IL9541 5 communications re=work in accerdar:ce with
the present JO :.nvent ion. FIG. 4 is a depict-o~ of an illustrative
television message system display screen containing a 5 reduced-size
version o_` a telev~son prograr. for J5 providing a user with an
opportur._ty to compose a message and tc transmi: the message to a
~elevisicn program entity is accordance :~_th the present invent~on. 20 10
FIG. 5 !s a low char;: showing steps iwolved in an illustrative approach
for providing a user with an opportunity to send a message to a telev_sion
prog:am entity in accordance vita the present 25 invention. 



15 FIG. 6A is a depiction ef an illustrative television message system
display screen for entering user profile information. in accordance with
the present 30 invention. ET_G. 68 is a depiction of an illustrative 2G
television tlessage system display screen fo= entering a user's name and
address ir: accordance with the present 35 .nvertion. FIG. 6C is a
d2p~ctio:~ of an illustrative address book for users in accordance with the
present 25 invention. 40 FIG. 7 is a depiction of an illustrative
television message system display screen for providing a user with an
opportuni~y to evaluate a television 45 program in accordance with the
present invention. 30 FIG. 8 is a flo~./ cnar`. showing steps involved in
ar: illustrative approach fcr providing a user with an opportunity to
evaluate a television program in accordance with the present invention. 55
1 1 DEC 2002 CVO 001I J41 S 5 - 8  PCT~US99I195i I FIG. 9 is a depiction c`
an illustrativetelevision message system display sc=eP: or p:ovicingthe
user with an opportunity to pa=ticioa=a in a surveyrelating to telev_sion
programm;ng .n acccrdance with5the present invention.~5FIG. 10 is a
dep=cticn of a.^. illustrat;vetelevision display screen Eon prov~~~ng the
user withan opportunity tc par=iclpate in a ::=oc,ot_cn re_a:.ed toa
television. program .n acccraance ~~it~ the present201Cinvention.FIG. 11 is
a dep_ctic~ of az i_lus=nativetelevision message system display sc_een for
providingthe user with an opportunity to par=icipate xn a25contest related
to a television program in accordance15with the present invention.FIG. 12
is a flora czar: shoring stepsinvolved in an illustrative approach :cr
providing a30user with as opportunity to pa=tic_pat2 .n a te_evisioncomes=.
promotion, or survey in a~~~orda~ce with tze2Qpresent =nvention.FIG. 13 is
a depiction of an illustrat=ve35television display screen for aisp_eyirg
interactivefeatures available for television prcc=ams inaccordance with the
present invention.25FIG. lA is a depiot_on of an illustrative40television
message system d_splay screen for provid_nga user with an opportunity to
send a =er.incer messageto another user in accordance ~.ri~:~ the
present45Invention.3CFIG. 15 is a depicticr :~L ar: illustrativetelevision
message system display screen for displayinga reminder message received
from another user zn5paccordance w_th the present invention.. 55   1 1 DEC
2t10 WO OOII3415 



5 _ g PCTIUS99II9S41 FIG. 16 is a flow chart showing steps10involved in an
i'_lustrative approach for providing ause_- with an opportunity to create a
-eminder messageto be sent to another sser .n acco=dance w:th the5 present
invention.!5FIG. 17 is a dep_cmon o. an :'_:ustram vetelevision message
syster., display screen for providinga user with an oppo=tun_ty .o seed a
~nessaqe to anotheruser in accordance with the present inven=ion.2010 FiG.
18 ;s a depiction ef an illustrativetelev:.sion message system display
screen for display~rga message received by a user m accordance with
=hepresent invention.25FIG. 19 is a depiction of a television15 message
system display screen for provid_ng a user withan opportunity to send a
message tc other users basedon television program-related criteria .n
accordance30with the present inve-Ition.FIG. 20 is a flow chart snow=nc
steps2C involved in an illustrative approac~ for providing auser w_t:n ar.
opportur.~ty send a message to ether users35based upon television
program-related c=iteria inaccordance with the present =nvention.FIG. ?.i
is a depiction of az illustrative25 television message system display
screen for provLd~zg40a user with an opportunity to purchase a
televisionprogram-related gift for ano=her ;ISer in accordancewith the
present invention.FIG. 22 is a depiction of ac. illustrative4530 television
message system display sc=een for prow dinga user with an opportunity to
purchase program-relatedmerchandise in accordance with tk:e present
invention.FIG. 23 is a depiction of a:~ illustrativetelevisic:~ message
system display screen for prov:d~ng 55   1 1 DEC 2002 WO 00113415 5 - 30
PCTNS99119541 a use. with an opportunity to en=er gift recipientidentW y
and address _nformation in accordance with taepresent Invention.FIG. 24 .s
a low chart snowing steps5 involved in an illustrative app~oacr fcr
providing a~5user w=th an opportunity to purchase a gift through
thetelev_s=on c.essage system .n accoraar.ce with thepresen_ invention.FIG.
25 Is a depiction of a display remote2010 contrcl w_tti television .;
,essagir.g features ~r.accordance with the present inven=ion.Detailed
Description ef the Preferrea Embodiments25An illustrative televiszor.
message system 10in acccrdance with the present invention is shown in15
FIG. lA. Main facility 12 may contain a progra:^~ guidedatabase 19 for
storing program guide _r.formation such30as telev~sio:~ program guide
listings oata, pay-per-viewordering information, etc. Database 14 a_lows
system10 to support an interactive telev_s=on program guide20 if aesired.
Although the television :~essage features35 o` the present invention may be
provided using atelevision message system wi~hout a pragram guide,certain
aspects cf the invention will be describedprimarily in the cortex. cf as
interactive television4025 program guide system configuration for
specificity andclarity.=hformatLOh fcor~ database 14 may betransmitted to
television. distribution facility 1o via45commun_cations link 18. Link 1D
may be a satellite30 link. a telephone network link, a ~iber optic leak)
acable link) a microwave link, a combination of such50links, or any other
suitaale communications path. 55   1 1 DEC 2002 WO 00l13415 PCTJUS99119541
5- li'felev=sion distriouticn fac~l-ty 16 is afacility for dis~r~butmg
televisign s=grals to users,f0such as a cable syste:~ headend, Some aspects
ef theinvention may be implemented using a =e_evision5distribution fac~litv
such as a brcaccast aistrioutior.facility, or a satell~ta television
distriout~on~5facility. Only one television disc=_outicn facility lE:.s
shown in FIG. lA to avoia over-co^p_icating thedra::ings. In general,
however, main faci_ir.y 12ZO 10d=str_butes information. to multiple
televisiondistribution facilities.The program guide information.
transmitted bymain facility 12 to television distribution facility
16y5~ncludes television program listings data such as15program times)
channels, titles, descriptions. e~c.The information transmitted from main
facility 12 mayalso include in:ormat~on on interactive message30features
(e. g. television program contests, surveys,evaluations, promotions. etc.)
that are avai'_able ~cr20particular television programs or channels,If
desired, some cf :,tee p=ogram guide data35and other TV message information
:nay be prov=ded us=ngdata sources at facilities other than main facility
12.for example, data rela~irg to available television25program-specific
message features Ie.g. a contest,ao 



promotion, survey. etc.) may be p=oviaed by stelevision program entity
assoc~.ated w!th a television.channel, or other facility that is separate
from mainfac:.lity 12 and television nistribution ~ac_lity i6.45
30Television distribution facility 16distributes program guide data and
other information tothe user television equipment 2C o. multiple users
viacommunications paths 29. Communication pat:zs 24 are50preferably
bidirectional to support messaging and 55   1 1 DEC 2002 WO 00/1J415 5 _ 12
_ PCTllJ599149$d l preferably have sufficient bandwiatn to
allowtelev~.sio~t distribution facility lE tc d~str~b4tescheduled
telev:.saon prop=amm~ng, pay programming)messages, and other video and
aud=o irformation to user5 television equ_pr:ent 20 :r. add!t:cr. to
non-videct5program guide ~nfor:natio.^. and messages. Tl:e
messagessupported by communication paths 24 r:ay be tex=-oasedor) i' more
bandwidth .s available, may be audio orvideo messages. If television
di~trlb~tion facility 16201C is a cable system neadend, co:nmunLCa=ions
pa.hs 24 maybe based on coaxial cable or fiber optics or the like.If
television distribution facility 16 is ~ satellitesystem or broadcas~
system, unidirectional pates may25involve transmitting information it free
space.15 Bidirectional paths may have a free-space downlink tothe home and
a te_ephone line or cable or fiber opticreturn path from the home to the
television30distribut=on facility .6.User television equipmen= .^,:ay oe
based, for20 example, on a set-top bcx o= other such cevice. Forclarity,
many aspects of tee invention are described in35connection with this
illt~s~rative a=rar.gement, althoughany other suitable hardware ar=angemen~
fo= the usertelevision equipment 20 may be usen ~= desired.25 Multiple
television and aud_c; charnels40'(analog, digital, or ooth analog anu
digital! may beprovided to user telev_sio:~ equipment cevices 20(including,
e.g., set-top boxes 26) via commu:~ications45paths 24. If each path 29
includes a cumber of30 traditiona= analog teievisicn channels, one or more
ofthese channels may be used to support a number ofdigital channels. The
bandwidth of each analog channel50tnat is used to support digita'_
cl:anr.eis may supporttee. or more of such digital channels. Two-way
digita'_ 55   ~ ~ o~c Zooa WO 00!134l5 5 - 13  PCTNS99/19~.11 cnanneis
typically require more barawidth tha.^. one-wayt0digital channels. Such
two-way aigital channels maysuppo=t two-way communications in th.e form of
messagesbetween set-top boxes 25 and a se=ver !e.g. at5 television
dist=ibut~on facility 16). _. tno-wayt5com-~unica=ions between set-top
boxes 26 ar.a televisiondistribu~io7 facility 16 _nvolve o~'_; tex= or
aLdiosignals, the bandwidtz required to s~ppcr= s~:ch
two-waycommur.ica~ior.s may be substantially _ess than the2010 bandw`_dlY:
required to s~4pport two-wad c~r.municat~onsinvoiv=ng video.Messages may be
distributea alongcommunications path 24 using any hamper cf
suitable25techniques. For example, text messages may be15 distributed using
out-of-band channels cn paths 24using out-of-band moaulators. Video o.
audio messagesmay be more efficiently transmittea using one or
more30digital channels on path 29. Such d_gma'_ channels mayalso be used
for distriautin~ text and graphics. Any20 suitable communications protocols
::av bA ased forsending messages and the like. For example,35communications
may be analog or digital, synchronous orasynchronous, pocket-based,
Internet protocoltransmissions, etc.25 Dedicated digital cr analog
charnels. or at40lea s an allocated port=on c. the available bandwidthin
communications paths 29, ^~ay be uses for thetransmission of messages. Such
dedica=ed charnels may45be separate from the channels used for
transmitting30 television program broadcast signals ~o t:~e usertelevision
equipment.Because commun=canons paths 24 support50transport of messages
between user television equipmentdevices 20 and television d!s~ributio~
facility 15, the 55  



1 1 DEC 2002 WO 00/1J415 5 - i9  PCTNS99/19541 arrangement of system 10 may
eliminate the need fort0sepa=ate telepnone lines ccnnected tc ,user
televisionequipment 20 to transmit messages ;altZOUgh suchtelephone lines
may be used w=th certain aspects of the5 invention ~f desired;. .f des_red,
=elev:sionf5programming may be transre.itted to user televis~or.equipmen:
20 along one communicatioia pa=r suc'~ as asatell_te liar from a satellite
system, while messagesto and from the user are dirt=ibutec ever a
second2oi0 communications path such as a telep'^.oae or cacle.Television
distribution faciizty 16preferably has a server or other suitable
computingequipment or audio or video equipment such as audio25voice mail
equipment (herein collectively referred to15 as message equipment 22) for
suppcrti:~c thetransmission of messages between users. Eor clarity,certain
aspects of the invention are simply described30as being implemented using a
message s=_rver althoughthese aspects of the invention. are also apolicab_e
to20 other types of message equipment. The aessageequipment 22 ;e.g., a
message server? may be capable of35handling messages involving text,
graphics, video, oraudio data. If desired, the bandwidrn requirements
cfmessage equipment 22 may be recuced by restricting25 messages to text,
audio, and/or graphics, rather than40including video. Message Pqu;pment 22
~z televis:.ondistribution facility 16 may be configured in a client-server
arrangement in whicr eac~ piece o. user45television equipment 20 (i.e.,
each user television3C equipment aevice 2C) acts as a client piecessor.Each
user has a receiver, wh_ch is typicallya se.-top box such as set-top box
26, but which may50also be other sui=able television equ!pment into
wh_chcircuitry similar to set-top box ci-cuitry has been 55   1 1 DEC 2002
1V0 00113415 5 - 15  ~cr~us99i~9s4 ~ integ=ated. For example, user
tele~:_s_on equipment 20f0may be oased on an advanced televisicr. receiver
such asa high-defin=tion television (I-!DTV) receiver cr othersuch
television-based platform. A set-top box may5 include a DOCSIS modem for
use ir. tk~c-kay communicat_onf5to and ror a server or television
d~str~bat=onfacWizy. For clarity, the presen_ m vention will bedescribes
primarily in the context c. user televisionequipment 20 tnat is oased on
set-tcp boxes 25. As2010 shows in FIG. lA, each set-tcp box 2^ :nay have
rerory25. Memory 25 may be used, for example, formaintaining a database of
program listings data.Progra.~n gaide =nfo=matio7 may be distributed25to
set-top boxes 26 continuously (in real-time),15 per=odically, on request
(using a client-serverarrangement), or using a comb`_nation of
Lhesetechniques. Messages may be dist=iauted to set-top30boxes 26 in
real-time or o:~-demand (e. g., when a userchests his e-mail cr :tessage
equip;ner,~ 22 and requests20 a message for viewing). The messac~ equipment
mayreceive ressages from set-top bcxes i~ in real-tire or35periodical:
y.Mair. facility 12 preferab3y ccntains aprocessor to handle information
cistr:but_or. tasks.4025 Each set-to? box 26 preferab'_y conta=ns a
processor tohandle tasks associated with implemer.L_~g aninteractive
telev=sion program guide aopl_oatior.containing television message fen=ores
or anq5independent television messaging aap_icatio:~ on the30 set-top box
26 (here=nafte_ col'_ective_y referred .o asa telev'_sion messaging set-top
box app:ication orsimply a set-top box application).
Television50distribution facility 16 preferably contains one ormore
processors (e.g., part of message equipment 22) 55   1 1 DE C 2002 WO
00I13415 



5 - 16  PCTNS99/19541 for tasks asscciated wits the aistrib~t:on o_`
messagesand for tasks associated witi pro~_d:n:~ progra:~ gu'_dedata to the
program glide on the set-tcp boxes,It shou'_d be understood tha= sore o.
all o_5 the functions of the program guide or the messagingset-top box
application he=em after describea may beintegrated into an operal=ng system
or: the set-:.op box,implemented as a stand-alcre appl=cat_cr on the
set-tcpbax, o. perfcrmed by a server (e. g. psr: o~ message201C equipment
22 or separate fro: the te'_evisiondistribution facility). -_n clien~
serve. architecture.the set-top box senas data or requests to the
serve..The server can store and orccess da~a a:d send the25results of a
request back to the uses television15 equipment for further processing,
disp~ay, or storage.Any of the functionality o`_ the set-top box
application.hereinafter described may be implemea~ed using client-3oserver
architecture.Various mechanls:~s may be used for launching2C the television
~r,essaging set-top bcx appiicatior. from aprogram guide application or.
the Lser's set-top bcx.35One mechanism involves using a ho-_ W ^x to
lavr.ch thetelevision messaging set-top box zpol!cation. Hotlinking
involves invoking a non-progre.,-gu=de25 application such as teievis~cn
messagi~y set-.op box40application with information such as a web
siteaddress, e-mai_ address, progralc tztlc, or etherin.-'.ormation tha=
has beer. preselected based o7 the45current content of the program guide o.
status of set-30 tep box 26. For example, ~f the use. is watching aprogram,
viewing a program listing, viewing thedescription of a program, or taking
other action within5pthe program guide related to a given program,
channel,type c. channel, or the like and the user directs the 55   1 1 OEC
2002 WO 00/13415 5 1-~ _ PCT/US99/19$4l program guide to launch a
non-prograr:-guide10application, the progratr c~a_de mad launc'z tnat
non-program-guide application and d=rect taat non-progratr.-guide to take
an actor. related tc one giver. program,S channel, type of channel, or the
iike.f5Hot links may be aot:vated ::, dedicatedbuttons, a launch button,
menu opl_ons, or any othersuitable tecnniaue. ~'or example, a remote
ccntrcl maybe provided with a dedicated message button, a2010 dedicated
shonp_ng butter., ana si:ni_s= auttonsassociated with other
non-program-Guide applications.When the user presses the message button,
the programguide launches the telev=sion messaging set-top
box25application. and directs the television messaging set-15 top box
application to set up a message to a characterin the progra:~, a fan club,
or other message recipientassociated with the program. When the user
presses a30shopp'_ng channel button, the program gu_de launches ashapping
application (e.g. fcr purclasin7 gifts for20 recipient users) and directs
t:~e program guide topreselect :~erchandise related to the p=ogram.
Farther35features of an _llustrative hot linking system aredescribed in
Ellis et al. U.S. patent app_icationSerial No. 09/346,134 , filed
concurrently herewith25 (Attorney Docket No. W-85), which is
hereby40incorporated by reference herein in _ts entirety.Each set-top box
26 ~s typically connected toan optional videccassette recorder 28 cr other
such45recording device so tha~ selected televis=on programs30 may be
recorded. Each videocassette recorder 28 (orset-top box 26) is connected to
a televis=on 30. Torecord a program, set-top box 26 runes to a
particular5pchannel gad sends control signals tc videocassetterecorder 28
(e. g., using an infrared transmitter) that 55   1 1 DEC 2002 WO 40113d15 5
- 18  PCTNS99/I9~.t I 



d_recr videocassette recorder 28 to start and stoetprecording at the
appropriate times.During the use o; the television messagesystems, the
television messaging set-top box5 application on set-top box 26 may C75rldy
messages oni5television 30. I` the television >ressage systemincludes an
interactive teiev:sion pragram guide, theinteractive television program
guide :gay displayprogram listings on television 30. A program guide10 with
message features may also be uses .o display themessages. Each set-top box
26, videocassette recorder28, and television 30 may be controlled by one cr
moreuse_- interfaces 32 which may involve a remote control,25mouse,
trackball, microphone, digital video camera,15 dedicated set cf buttons,
etc.As shown =n FIG. 1B, user interface 32 maycontain a wireless keyboard
39 tha= sends signals 3630 (e.g. infrared signals) to set-top box 38, which
~sconnected to television 40. The user's input may be2C displayed as part,
of a television message systemdisplay screen on televisicn 40 as t~~ ~apat
is entered35through wireless keyboard 39. If television messagesystem 10 .s
based on an interactive ~elevisicn programguide, the display screen
provided or: =elevision 40 by25 set-top box 38 may be on an interactive
telev_sion40program guide display screen. The d=splayedinteractive
television program guide a_splay screen orother program guide display
screens provided by the45program guides may contain prograc '_istings.30
User interface 32 may also be based on atelevision screen keyboard 50 as
illustrated in FIG.1C. The user can select letters from the
displayed5palphabet to compose a message 52. In pa=titular, theuser may
select letters from alphabet keys 54 and 55   1 1 DEC 2002 WO 00/I3415 5 -
19  PCTN599119~41 spaces from space bar 56. The user may selec: a letterse
that it becomes h_qhlig:~ted isuch as letter L 58) bypressing arrow keys
and an enter key (also called ar: OKcr select key) on a remote control.
?ressing the CK5 key on the remote control directs the program
glide~5contain.~ng ressage features or the ind4penden=messaging application
to place the selected letteradjacent tc cursor 62. The user may se'_ect
SI:Ic^option 51 to place a capital =titter i~ -essage 52. In2010 this way,
a user cal compose the text of a message.If desired, the user may compose
messages byselecting from a list of standard messages 70 or words72
displayed in a display screen such as display screen2575, as shown in FIG.
1D. The words or messages may be15 predetermined, determined by the user,
or both. Ifdetermined by the user, they may be specificallyentered by the
user into the list, or they may be30automatically saved by the system based
on messagespreviously sent by the user. A word cr message can be2C selecten
by pressing arrow keys or. a remote cortro~ toplace highlight region 76 or,
top of a particular word35 or message such as "message 2" 'n FIG. iD. The
usercan then select the highlighted word er message bypressing a remote
control enter (or select or OK) key.25 System 10 allows users at user
telev=sio~40equipment 20 to exchange television prc.;ram-relatedmessages
while watching television. The user may sendmessages with systetl 10
without investi:~g the effortInvolved in operating a personal computer and
t:~e453C software that is associated with it. In add'_tion,system 10 allows
users to retain the high video qualityand channel range of television
viewing whileexchanging messages w_th similarly situated users. 55   1 1
DEC 200Z W O 00/13415 5 - 20  PCTIU599I19541 As shown .n FIG. 2A, a
telev=soon programentity 80 nay contain a message server 82 to
storef0messages sent between user television eqt;_pment 88, 92,and any
other such user telev=sion equ=pment. The5 television program entity :gay
be a :~essage =ac~lityf5associated with a telefision char.ne_ that receives
andprocesses nessages sent by users of ;.se= televis=or.eqmpment devices to
a television :~rcg=am cr channel.User television equipment devices Pa and
92 arep010 connected via communications pates 9Q and 9Srespectively to
television distr~.butior faci_ities 84that are in turn connected to
tele~:=sion program entity80 via communication l.~nks 86. Com.-~.:rications
links 8625may be satellite links, telephone network links, fiber15 optic
links, cable links, microwave links, cocrbinationsof such links. or any
other suitable communicationspath.30biessages may be handled on a se=ver
that isnet located at the television districatioa facility as2C shown in
FIG. 2B. For example, messages may be storedon server 91 and transmitted
between user teLe~~is_o;~35equipment dev=ces 97 and 98 via neighLOrrood
nodes 95and 96. User te~evis_on equipment 9ev~ce 97 areconnected to
neighborhood nods 95 v:a communica~ions25 path 99, and user television
equipme^~ devices 98 are40connected to neighborhood node 96 via
co:nmn:~icationspath 10.. Neighborhood nodes 95 an:: 96 decrease
=hebandwidth requ_rements on communications paths l03 fora given number o.
user televis_or. ecu~pnent devices 974530 and 98. Neighborhood nodes 95 and
96 route televisionprogramming from television d~strl.butic:: facility 93
touser television equipment 97 and 9p. Neighborhood50nodes 95 and 96 may
also rouge messages between server91 and user television equipment 97 and
99. 



55   1 1 DEC 2D02 WO 00I13415 5 _ 21 PCTlUS99l1954 I Neighborhood noses 95
and 96 may also route requests to f0perform many c_` the message system
fu~~tions describedherein from user television equipment 97 and 9B toserver
91. Responses from server 9: are routed back to5 the appropriate user
television equ:p:re-~t device via af5neignbornocd node.As shown in FIG. 3,
messages ca;1 bedistr:butcd along conmur.icatio:~ paths .02 frcm one
use.television equipment device 1C0 assccia_ed with2010 television
distribution facility 1C~ to another usertelevision equipment device 100
asscc_ated with t:latfacility using a message server 106 located at
thefacility. The ~ressages sent between two o. more user25television
equipment devices 100 associa:ed with15 television distribution facility
104 :nay be stored onmessage server 106 in television distribution
facility104. An advantage to limiting operatio:~ cf the message30system to
individual television distribu~ion facil'_tiesis that it allows individual
cable sys:em operators20 (for example) to control their systems, and ;t
does notinvolve coord~.nating the transmission c_` messages35related to an
on-going television procram betweendifferent geographical areas or
d__`ferent t_me zones,If desired, messages exchanged by use. te~evision25
equipment 100 can be stored by a message server 10840that is connected to
television distribution Facility109 via communications network 110.
~o:n.:unicatio.^.snetwork 110 may be any suitable cor:mur._cations
network45such as the Internet, a public or priva=a telephone30 network, a
network involving satellite link or wirelesslinks, a cable network, etc.The
message system may also be configured so5pthat users at one or more of user
Television equipmentdevices 120 may exchange messages wi=z one or more of
55   1 1 pEC 2U02 WO 00113415 5 - 22  PCTNS99119~41 user television
equipment devices 100, User television !o.equipment 120 is associated with
a diferent televisiondistribution facility than user television
equipmen=100. User telev=sion equipment devices 12D areS connected to
television distribution facility 116 via~5commun_catio:~s paths 122.
~2essage server 118 may beused to store messages. The configuraticn of
nessageserver 118 and user television equipment 120 may bebasea on a
client-server arrangemen'_. Television2010 distribution facilities 104 and
116 may be connected toeach other via communications network 110,
hiessagesthat are sent between user television. equipment 10C anduser
television equipment 120 may be stored on Dressage25servers l06, 108, or
118. If desired, any number of15 television distribution facilities may be
connectedtogther via communications network 110 0. other suchcommunications
networks to allow user television30equipment from these television.
d_stribution facilitiesto exchange messages with each other.20 In addition,
messages may be transmittedbetween user television eqiipmer~ =DO cr 120 and
use.35communications equipment 11A. User cocr~nunicationsequipment 114 is
connected via communications network110 to television distribution
facilities 109 and 116.25 User communications equipment devices 114 can be
any40number of, e.g., personal computers that can send andreceive
messages.Another aspect of the present _nvention45involves using the
televis=or. messaging set-to? box30 application to provide the user with
a:~ opportunity tosend messages related to a television program orchannel
which can be sent to certain. recipients.5pMessages transmitted between,
se=-tcp box applicationusers are sent from one set-top box and scored at a
55 
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recipient user's set-toe box candownload the message fro: the message
serve- afterlogging onto the message server. Once the message hasbeen
downloaded onto the recipient's set-top box, the3 recipient can review the
message using message featuresf5provided by the set-top box application.
The r^essagessent in this format may be delayed in the sense thatthey are
not necessarily received by the recipientimmediate?y after they are sent.
^ne messages can be2o10 stored cn a message server for a long time
untilrecipients access them. Kessages may also be sent by auser o a user
television equipment device to atelev>,sion program entity such as a
television channel25using the television messaging set-top box
application.15 Communications may also be sent between set-top boxes in the
form of instant messages. Instantmessages are messages that are only stored
temporarily30at the recipient end. An instant message is availablefor
viewing by a rec:.pient only fo= a limited period of20 time after which the
message is purged from memory.The message is purged regardless c_' whether
the35recipient actually opens tY:e message during the timeperiod it :.s
available. Instant messages are usefulfo= transmitting information that is
valid only for a25 limited period of time, For example) one user may
wish4~to send a message containing tie score of a footballgame to another
user in the Form of an instant. rlessagebecause the score may change
continuously throughout45the game.30 Referring now to FIG. 4, television
displayscreen 130 provides the user with Lhe opportunitycompose a
hunan-readable message 132 related to a50television program 198. Television
message systemdisplay screen 130 may allow television program 146 to 55   1
1 D~C 2442 WO 0O/13415 5 _ 29 _ PC'flUS99/19541 be displayed (e. g., in
window 196 c the televisionscreen) concurrently with the interactive
messagefeatures shown. in FAG. 9. Program 148 is reduced insize to fit
fully within w_ndow 195. .'advertisement 1995 may also be concurrently
displayed in display screen~5130. Advertisements may accompany any c. the
displayscreens or user interface screens cf the presentinvention.The
set-top box applicatio:~ may display201~ screen 130 automatically at an
appropriate tire whilethe user is watching a television p=ogras 19B.
Taeset-top box application may also display screen 130upon prompting by the
user (e. g, when the user presses25a message button on the remote control;.
Information15 that indicates that the television program hasassociated
message options such as those shown in FIG.9 may be provided to the set-top
box applicaticn using30nay suitable data distribution. technigue. Fcr
example,TV message information may be obtained on-demand cy the20 set-top
box from a server or with the program guide_istings from the main facility.
If cesirea, TV35message information may be encoded digitally .n-bandwith
the television program signal on a d_aitalchannel. The message information
may be decoded by a25 digital set-top box along with the TV program
signal.40The TV message information may alsc be digitallyencoded on a
digital channel separate from the TVprogram signal. As another example, TV
nessage45information may be maintained at a television30 distribution
fac:.lity and distributed to set-top Doxapplications over the vertica'_
blanKirg interval (VBI)o~ a standard analog television signal. A VHI
decoder5plocated in the set-top box may be used to decode datacontained in
the VBI of the received television signal. 55   t 1 DEC 2002 



W00011415 5 - 25  PC'tIUS99/19541 TV message information relating to any of
the herein!0described features of the presert =nvention (e. g.surveys)
contests) promotions, pu=chasing me_chandise)may be provided to the use.
usin.; a:~y of the above5suitable techniques.!5The decoded data ma_i th~~
be used b~ the set-top box app_ication to deter:~ir.e ~~hethe= an
optionexists fo= Che use. to send a ^.essage to a TV programentity based on
the received data. ~he data cecoded2010by tho set-top box also can ind_cat~
which Tessageoptio:~s are available and the ret~s:n path ordestination
address to wh_ch the messages can be sent(e. g. the e-mail address of a
television program entity25which is designated to receive and process the
messages15from the users). If desired, TV message infcrmationmay be
provided using an out-of-band data path. Suchinformation may also be
provided as a digital data30strea:~ that accompanies other streams of
digital data(such as d=octal aata for various television programs).20Screen
130 allows the user to send a human-readable message 132 (e. g.) 3 text
nessage or a graphic35message containing text) to tl:e T'~l channel
whichbroadcasts program 198 by selecting option 134, thetelevision program
producers of program 148 by25selecting option 136, or an =ndividual cast
me:iber of40program 148 by selecting an option such as option 138or option
140. Television channels include networkssuch as ABC) local affiliates,
loca_ broadcaststations, pay-per-mew channels, cable channels such
as4530HBO and CNN, etc. Once the user of the set-top boxapplication has
chosen one cr more desired recipientsof the message, the user may send the
message byselecting send option 192. 55   1 1 D~ C 2002 wo oon~a~s 5 - 26
PCTNS99119$-IV The television message system will thenf0deliver the message
to a television prcgra:~ entity suchas a television message facility
assoc=ated with thetelevision channel that is designa=ed ~o receive5
messages from users o user television equipmentf5devices. The television
program entity will processthe messages, and respond to them i_ necessary.
Forexample, a designated television than^.el representativeat the
television. prograr~. entity may read and respond2010 to messages sent to
the television czannel. Thetelevision program entity who actually receives
themessage from the user may also be, for example, thepersonal e-mail
address cf a cast member or program25producer. The user may cancel the
message and return15 to a full screen view of the curren~ program 148
byselecting option 149.An illustrative process for sending a message30to a
television program entity recipient is shown inFIG. 5. At step 170, the
set-top box appl!cation (i.e.20 the interactive prograr, guide with message
features orthe stand-alone messaging application; functioning on35the user
television equipment provides the user with anopportunity to send a
s:essage to a televis=on programentity recipient, for example, the
television channel,4025 television program producers, or indiv'_dual
televisionprogram cast members. The set-top box application mayprovide the
user with an opportunity tc inalcate adesire to send the message by
displaying a:~ interactiveq5screen such as screen 13C (FIG. 4). Tne
interactive30 screen may be displayed automatically cr when the set-top box
application is prompted by the user. Theinteractive screen may provide the
user with an50opportunity to enter the text of a message anddesignate the
intended recipients of the intended 55   1 1 DEC 2002 1fO 001l3415 5 _ 27 _



PC'f/US99IF9$.11 message. If desired, the =ecipients of ~ze message may
10be preselected if there is only one paternal recipientof tk:e message.
The use. may tt~e~: enter the messageinformation. Tne message informat_on
r~a_I in;:lude the5 tex: of the message and may include the
designatedt5recap=ents.At step 172, the televis~cn -~~ssage systemsends the
message to a message server associated withthe telev:s_on program entity
which is designated to2010 receive and process messages relating -_c ;.he
televisionprogram, or channel. The set-top bcx application mayobtain the
information necessary to forward the messageto a television program entity
(e. g. the recipient's25destination address) from the program guide
information15 obtained frcm the main facility or from data associatedwith a
television program (e,g., data embedded in theVBI o. the television p=ogram
s;gnal). The destination30address may be an e-mail address or o=ner
informationiden~ifying a location where elec~ron~c messages may be20 sent.
The aestivation address m~v alsc fle stored atthe television distribu~iol
facility. In this case,35the set-.op box applicatio:~ may forward tk:e
message tcthe television distribution facility, which would thenforward the
message to its destinaticn.4025 The televisicn messaging set-top
boxapplication may also present the user witn the optionof entering profile
information nata for users in theuser's household. An illustrative televis;
cn messagingq5system display screen 420 that the television. messaging30
set-top box application may present on a user'stelevision set to enter user
profile information isshown in FIG. 6A. The names of users may be entered
in50box 422. That user's favorite prop=ans may be selectedfrom a pul_ down
or expandable list 425. Additional 55   1 1 DEC 2002 1V0 00I13415 5 _ 28 _
PCTN599I19541 programs in the pull down list can be displayed
or.f0television messaging system d=splay screen 420 if theuser selects
arrow 426. The user's favorite categoriesof programs such as sports
programs, movies, news5 segments, sitcoms, etc. may also be se_eoted from
pull15down list 932. The user can select arrow 438 so thatadditional
categories of programs may oe d_sp:.ayed.The use='s favorite channels may
be se_ected from apull down list A30. Tne user ca.^. selec~ arrow 42B
so2010 that add~tioral channels may be displayea on the user'stelevision
display screen. Information abou~ the userthat is not related to TV
programs may also be enteredas part of the user's profile (e. g. birth
date, place25of residence, age, etc.). The user may enter his city15 and
state of residence in regions A41 and 493 of screen420.Television display
screen 420 may also30rovide the user with an o p ppcrtunity to filter
themessages that are sent to that user. The user may20 specify that a11
incom;ng messages are to be blocked,except for those other users whom the
use_- _dentifies35in box 935. Alternatively, the user may speci`y thatonly
messages from certain recipients should beblocked. The user may identify
these recipients in box25 437. The filtering function may be performed by
the40set-top box or by the message eq~s~pment. Tne set-topbox or the server
checks a11 the inccming r~essaqes anddoes not accept messages from the
blec'ted recipients.A user may selec:. OK option 436 when he has4530
finished entering user profile informa=io.^.. The dataentered is preferably
stored in the se~-top box, butmay be stored at a remote server or elsewhere
in the,5phardware of the user television equipmen~ device suchas a separate
storage unit connected to the set-top 55   1 1 OEC 2002 WO 00/1J415 5 29 _
PCT/US99119541 



box. The user :nay select cancel option 939 to exit f0 display screen 420.
User profile i:~format_or. will not be saved if ~he user selects cance'_
o~~'_o~ .39. Further fea=ores of an illustrative system for en=eying 5 user
orof:.le in:ormatien are descr_bed .n E_1_s e. al. 15 U.S. patent
application Serial Ne. 09/03~1,93~ filed June 11, l999, whicn is hereby
incorporated by reference herein in _ts en:.irety. In addition, the message
system may be 20 10 configurea similar to the ICQ system so that a user may
make his profile information public se .hat it can be accessed by other
users. ICQ is an Izterne~ tool that informs Internet user's who is cn-line
at any time and 25 enables users to contact them at will. ICQ can search 15
for an individuals on-line and alert a 4se= when they log on) ICQ al_ows a
user to chat, se:~d messages, files, URL's) play games, or dust hang o~~
witn fellow 30 Internet users while surfing the Internet. A user may fill
out a questionnaire through 2C the message system which includes
info=:nation regarding 35 the user's telev_sioz program, preferences as
well as additional non-television related information about himse_f such as
his hobbies (e. c. using display screen. 420). The user profile informat=on
may be useful for 40 25 finding other users who are interested in
exchanging messages relating to certain topics. Tne user profile
informa~ior. may be stored at a remote server or 7oin:.ly on the set-top
boxes. A user may access profiles wh=cn 45 have been made public and form a
"buddy list" or 30 address book of other users who hav= the same interests.
The buddy list can include a user's identity) TV preferences, and other
interests. 50 The message systen may be set up so that a user must obtain
permission from a second use_- before 55   1 1 DEC 200? WO 00I13415 5 - 30
PCTNS99119541 



he is able to obta_n the second user's preilet0information. For example,
the message system may sendthe second user a message ird_cating the first
user hasrequested the second user's profile >_nfcrnation. If5 the second
user accepts the request, tt:e nessage systemt5allows the firs_ user to add
the seconc user to hisbuddy list so tnat he can have access tc the
seconduser's profile ;nformation. In additio-~, the messagesystem may as~c
the second user if he wishes to add the2010 first user ~o his buddy list. A
>~ser may add furtherinformation to the profile based on his knowledge
ofthe other user's preferences. The message system mayalso allow users to
search for other users based on an25ICQ number, an e-mail address, TV ro
ram p g preferences,15 and/or o=her preferences.Ar: illustrative television
messag~:rg systemdisplay screen 421 that the television messaging set-30top
box application fray present on a user's televisionset to enter user
identity information is shown ir: FIG.20 6B. Television messaging system
display screen 421 ;nFIG. 6B provides the user or the user
te=evasion35equipment with an opportunity to enter a user's mane inbox 423,
aed a user's address in box 427. Identit_esfor users of user television
equipment dev_ces and userq025 communications equipment devices may be
entered indisplay screen 421. For example, an e-mai_ address maybe entered
in box 427 for users o. use_- ::o:~muzicationsequipment. A user of a user
televis_on equipmentq5device may have an address which is a unique
ides=iffier30 assigned to a particular user allowing a message serverto
restrict access to a message only to the properrecipient. The address for
the user of a user50television, equipment may be entered in pox 927. 55   1
1 DE C 2002 1V0 00/134I5 5 PCT/U599I195.f 1 - 31  t9hen the user selects OK
op=ion 429, the set !0top box appl'_catio~ w.11 save the use.
:densityinformal=on li.e. the user's name and address) .n amemory device
such as memory 25 in .IC. 1A. ^he user5 identity infcri"atior. may also be
stored at a server!5instead o~ a set-top box. when tze Gse~ selects
canceloption 431, the set-top bcx applica:io~wi:l exitdisplay screen 421
and rill not save an_i informationthe user has entered in bcxes 923 and
92'%. The user2010 selects option 433 if the user wishes to gad the
useridentity entered in boxes 423 and 927 to a g=oup ofidentities that will
appear as a single entry in anaddress book, such as "Hockey Fans" it
address book 94025shown in FIG. 6C. The identity group feature allows15 the
user to compile a list of the identities of friendswho enjoy watching the
same televisicn program,channel, or category of programs intc a group.
The30user can they. send a message to everyone in that groupwhile watching
a television program teat everyone in20 the group is interested in by
select;r.g that group inthe address book. The members of to group
of35identities will receive the message cn their set-topbox and w.11 be
axle to read it while :.hey are watch:rgthe same television progra;~ as the
sender of the4025 message.The identities of users whose =dentityinformation
has been entered in display screen 421 ofFIG. 63 may be displayed by the
set-tcp bcx application45In an address gook format o:~ the television
screen.30 The television messaging system disclay screen shown inFIG. 6C :s
an example of such an address book. Addressbook display screen 490 displays
a list cf iden~ities50442 0 users or groups of users. The users can
beindividuals such as Nary Smith, or groups of 55   1 1 DEC 2002 WO
00/17415 5 - 32  PC'fIUS99!195.! 1 individuals sucl as Hockey Fans as
il'_ustrated by thef0names in the list 992. Ar. ind=vidual Gse= tray be
parto. more than one group in tl:e adaress bco:. cotexample, Ma=y Smith may
appear in the acd=ess book as5 an individual) and be a member of the groups
"Seinfeldl5Fans" and "N:ovie Lovers." List 942 mar ccn~ain groupsof
individuals who are interested in a particularprogram, type of program, or
any otho= group !dentifiecby the user such as "Hockey Eans," "~!embe=s of
Hiking2010 Club." "Seinfeld Fan Club," or "t4ovie Lovers." Thegroups need
not be TV-related. If desires, the set-topbox application may present a
pop-up option on thetelevision screen to send a message to the
individuals25in a list in the address book wnen the user is watching15 a
related television program (e. g. Sexnfeld).The use. may select a recipient
or recipientso`_ a message, recommendation, gift, reminder, etc.)
by30selecting an identity or identities in the list.Option 449 is
highlighted to indicate that the Lser has20 selected "Se=nfeld Fans" to be
a recipient of amessage. ''_'he use. may select as many recipients of
the35message as he desires =tom the names in the list. Theuser may choose
to onto= additional identities of otherusers by selecting option. 446 which
returns the user toq025 television display screen 921 in FIG. 6B.Whet the
user has selected the recipients ofthe message (e. g., using arrow keys ana
pressingenter), the user may then pos~tior. the highlight regionq5on OK
opt; on 49B and press eater. Tne television30 messaging set-top box
application may then retrieve theaddresses for each recipient of the
message. Thetelevision message system may .hen deliver the message50to the
appropriate message equipment fo= each of the 
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a,ay se'~ect option. 450 to cancel f0 and exit from the address book
d:.splay screen 940. Referring now to F_G. 7, televis_or. display screen
180 allows a user of user television equ_pmen= 5 to evaluate the television
program tha~: the use. is 15 viewing. .he use_- can select one c. o?tions
182, 1B4) 186, and 188 to evaluate tk:e program displayed in window 198.
The television. program is concurrently displayed ~n window 198 to assist
=:~e t,se= in 20 10 evaluating the program. Advertise:~ent 19i may also be
displayed on screen 180. The user cap augment the evaluaticn by entering
additional next comments in box 190 that may be distributed to rec=pierts
with the 25 program evaluation. The user can select who the 15 program
evaluation will be sent to. The user can send the prograr.. evaluation to a
television program entity such as the TV channel that broadcasts the
television 30 program (or an associated ent r y that comp>>es TV program
data for the TV channel) by selec;:iac option 20 192. An evaluation may
include a si:rple score such as 35 "9ecd" or "bad," and it may inc;~:de
sex=ual ccmmentary. T:~e user can select option :94 =c send the evaluat_on
to other users of user telev:s_or equipment as a recommendation to watch or
net watch the 40 25 particular p=ogram. The set-top box application will
then display a user address boo~C such as display screen 990 sc the user
caz choose the cesi=ed recipients of the recommendation.. The user may
then. select send 45 option 199 to send the evaluation tc t:~e designated
30 recipients. The set-top box appl_cat~or. _ncludes the identity o' the TV
program along m th the evaluation or recommendation message. The television
message system 50 may then. forward the evaluatio:~ to the destination
addresses of the television program entr y obtained 55  
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informaCion cr from data !0 associated with the program. The
televisior.:~essage system may ~ransm~t the recommendation to message
equipment le.g. server) for access by the roc=pient 5 users of user
television equipment. .he communications 15 paths in FIGS. iA, 2A, 2B, and
3 i_lustrate the types o: paths that may be used with these processes.
Evaluations col:ected by th_s system from users may they. be transmitted tc
the set-top Dox application ar,d 20 10 displayed in a variety cf formats.
For exa:~plc, an interactive TV display screen may _ndicaLc that 37$ of the
viewers gave the program 9 stars, 46 gave it three stars, 10g gave it 2
stars, and 7$ gave i= 1 star. 25 An illustrative process for sending a 15
television program evaluation or recommendation to a recipient is shown in
FIG. 8. At step 220, the television. messaging set-top box appl_cation 30
functioning on the user television equipment provides the user with ar
opportunity to evaluate a television 20 program. The set-top box
application may provide an opportunity to evalua~e a program by displaying
an 35 interactive television display screen such as display screen 180 in
FIG. 7. If des_red, the set-top box application may provide the use_- with
ar opportunity to 40 25 evaluate a program by pressing buttons o~ his
remote control. The user may then enter program evaluation cr
recommendation informatioe for the telev=sion program following the options
or instructions displayed on the 45 user's television. 30 At step 224. the
televisioZ message system delivers the evaluation o. recommendation to the
destination address or return path. If the address 5p information is not
tcnown, the evaluation or recommendation may be transmitted to a return.
path 55  
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the user's televisionfodistributicn fac=lity. If the television
distributionfacility has sufficient information, the telev=siondistribution
fac_lity may forward the evaluation o.5 recommendation tc the appropriate
destirat_an.f5Tne television messaging syster c. thepresent invent_on may
also provide a fa~~ and e~fic=entway to Bathe= ratings for television
proara:~s. A TVprogra.-n rating is an estimate of the numocr of people2010
who are watching a television program basea on a surveyof a selected group
of people. In the televisionmessaging system of the present invention, each
set-topbox ccnnected to a given television distribution25facility may send
a message to the TV cha:u:el or an15 associated entity indicating whether
the sser iswatching tk:e current television program. A rating maybe
determined from this data if the samp-ing is taken30from a large enough
group. This system providestelevision cha:gels and ratings services ~hith a
way in20 which to gather up-to-the-minute rat=ngs cr. television.programs
from users who are currently watcl:_ng the35programs.As shown in FIG. 9,
televisi~l messagingdisplay screen 23C may be used to provide the user
with4025 an opportunity to partic=pate in a survey relating totelevision
programming (e. g. a particular televisionprogram or a group of television
prog~ars,. Televisionmessaging system display screen 230 may provide a
use.4gwith an opoortue~ty to enter answers to questions 1 and30 2 by
selecting one or more of options 232a-c and 234a-drespectively. The set-top
box application may obtainthe survey questions and the return path `nom
the50program guide information transmitted frcm the mainfacility.
Alternatively, some of this information may 55   1 1 DkC t002 WO 00/134I5 5
- 36  PCT/US99/19$41 be encoded into the television messaging set-top
boxapplication. Advertisement 235 may be displayed onscreen 230 pith the
survey questions.If desired, the survey quest_or.s and return5 path (or
destination address) may be e~:coded d=gitally15in-band w=th the telev~s!on
prcgras. sigaa'_ er, a digita_channel, provided in the VHI signal, or
otherwiseprovided as data associated with the televisionprogram. The
set-top box applicat=on fur.c~iozing on2010 the user television equipment
may :.hen decode thesurvey data from the program signa'_ or other
associatedpath, and indicate the availability of the surveyoption on a
program listings menu ~n an interactive25format so that the user may access
the survey (see,15 e.g., FIG. 13).The user a.ay answer an additional set
ofsurvey questions by choosing option 236. The user can30send the responses
he has given to the survey questionsby choosing option 238. The television
message system20 will then deliver the survey ~r.swers as a surveymessage
to the return path cr destination acdress35(e. g., a television program
entity such as a televisionchannel survey centers for processing. The use.
ca:~cancel and return to a menu or to a telev_sion program25 by choosing
cancel op~ion 240. If desired, the40television messaging set-pop box
appl~catior. mayprovide tae user with inducements .or coepleti7g asurvey,
such as a chance to w=n a free month o~45programming o. the like.30 As
srown in ~'IG. 10, a televisio:~ messagingsystem display screen 250 may
provide ~he user with anopportunity to participate in a promotion related
to50television programming. The television cnannel thatbroadcasts a te;
evision program may be offering a 55   1 1 DEC 2002 W O 00/ I 341 S 



5 - 37  PCTN599/19541 promotional drawing as shown in FIG. 10. A
reduced-f0sized image of the television program is displayed inwindow 256.
An advertisement .s displayea .n region255. The user can enter the drawing
by selectingS option 252 0. may decline by selecting option 2S4. Iff5the
use. selects option 2S2, t:~e televisrcn messagesystem will forward a
promotion ressag~ tc the returnpath cr de~tiaatio~ address of the
television programentity that is handling the promotion (e.g. the2010
telev_s:on channel or an associated fa~_1=ty) so thatthe use. will be
entered in the drawing. The promotionmessage may include the user's name
aaa acdress.The televis.tcn message system w.l'_ then25deliver the message
to a television. program entity15 associated with the television channel
that broadcastsprogram 256 for processing. the return path ordestination:
address cf a television program entity and30the other promotion
information. displayed oz screen 25Cmay be obtained us=ng any suitable
technique including20 encoding it digitally in-band wi:.:~ the
=elevisionprogram signal on a digita_ channel, erL:edd~ng .t in35the
program signal VBI, otrerwise proricing i~ a= dataassociated with tae
program, cr dowaloacing i~ ~o theset-top box 26 from a server or the main
faci':ity 164025 (EIG. 1A). Television message display screen 250
mayrequest tha~ the user enter his name and adaress anddemographic
information. such as the ~.rser's ?rogramm>.ngpreferences if the user
decides to en=er the drawing.45The television program entity can they. send
additional30 promot_onal information to the user based on the
user'sinterests. The television. program entity (e.g, thetelevision
channel) selects a winner from the pool of50users who have entered the
drawing. The winner may beannounced at the end of the program. Th=s
promotion 55   ? 1 DEC 2002 WO 00l13415 5 - 38  PCTNS99/19~41 technique
perm=is users of user televisicn equipmentf0dev~.ces to participate in
promotier.s s_mply and easilywithout leaving tnei= living roans. A
televisior.program pro:~oticn wi;l encourage users to watch the5 program.
and thereby increase ratings.t5Referring now to FIG. 1., tha
te_ev_sionmessage syster, may provide a user cf user =elevisionequipment
with ar opportunity to partioipate in ateievisicn prcg=am contest. The
program "Jeopardy for2010 Home V=ewer" may be vertically compressed to f?t
inthe upper half screen, may be trunca=ed by cverlayinginstructions on its
lower half, or may be displayedusing ar.y other suitable arrangement. .n
any case, at25least a portion of the program is visible tc the user15 in
upper portion 411 of screen 910. A contest userinterface 416 is
simultaneously displayed in the lowerportion of television display screen
41C. This format30allows a user to view a television procram andparticipate
in a contest at the same :ime. While a20 uscr is listen_ng to questions
being as:ted on theprogram "Jeopardy for Home Viewers," he can
enter35answers to the questions in box 412. The questions canalso be
d-snlavec in the contest user interface 916portion of screen 41C. SVhen the
user .s sat;sfied with4025 his answer he can send it as a contest message
to thereturr. pa~h or destination address by choosing option914 or by
pressing Enter or. his _-emote coat=ol. There~urn path cr aestivation
aadress of the Televisionq5progra~i enl.ity that receives the contest
answers may be30 the television program broadcast fac_lity thatbroadcas~s
the television program. An advertisementmay be displayed in region
915.50'.'he contest questions and other contestinformation (e. g., the
return path) may be encoded 55   1 1 D C 2002 5 W O 00/13415 - 39
digitally ir:-banc with the teievisicn Frogram signal or. 



PCT/US99J19$41 f0a digita_ channel, embeaded in =he VBi of tf:etelevisicn
program signal, cr :nay be o=ovided as otherassociated data or may be
transmitted from a server to5 the set-top box over a separate channel.
Thesef5arrangemen_s a_low contest _nformat_cn such as contestquestions) and
the program signal to oe cont_nuouslyreceived by the ~e~-top box dt:ring
~ze course c aprogra:~. The congest information tha= appears on the2010
interface screen 416 may be updated as i= is receivedon the set-top box.
Because the set-tcp box isreceivinc the television program signa~ for the
TVprogram and the contest information concurrently,25display screen A16 may
be synchronized with the action15 occurring in the program as it unfclds.
The winners ofthe contest can be determined immediately and may Deannounced
during the course of the progras.. This30aspect of the presen= i:wention
allows televisionchannels to implement iateractlve =elevision20 programming
for the;r use=s.~'. illustrative process for a=lcwing a use.35to
participate in a contest, promotion, or survey ashown in FIG. 12. At s~ep
4G0, the set-tcp boxapplication functioning on the user television25
equipment provides ~he user with an opportunity to40-enter survey,
promotion, cr contest information. Thisopportunity may be prov_ded in the
form ef displayscreens such as display screens 230) 25C, and 410 ofq5FIGS.
9, 1C, and 11, respective=y. The user :gay enter30 approp=late survey.
promotion, cr ccntest inforn'ationfollowing the on-screen prompts provided
in the displayscreens. At step 402, the television message system50delivers
the survey. p-omotion, or ccntest informationto the return. path or
destination address for 55   1 1 DEC 2002 CVO 00/l3415 5 - 90
PCTIU599/19541 processing. If desired, step 402 may involve the step1po`
us=ng the television message system to transmit themessage tc the
television distributio:~ facility so thatthe message can be transm'_tted to
tile appropr_ate5 destination (e. g, a telev_sion program entity).15As
shown. in F1G. 13, program guide listingsthat are received by the set-tcp
box free the progra;~guise database at tr.e main facility :nab m:l_cat2 wt;
ic.^.^.televis=on programs nave interactive user message2010 features
availab'_e (e. g.) a evaluation, contest)promction, or survey feature).
Televis_on messagesystem display screen 150 allows users to view
whichmessaging features are available with respect to25television. programs
that are being nines ~n a given15 time slot.The user may enter a time slot
in bcx 164 orotherwise select a t_me slot of interest. The set-top30 box
application then displays program 1_stings incolumn 1S4 fen prcgrams that
a=a sched~_ea to be20 broaccast at the time indicates :n box .69 on
thechannel in column 152. T.ae messaging _eatires35available with respect
to a given program are displayedby the set-tcp box applicatio:~ in cclumr
156. Forexample, the program Wheel of ?crtune is offering a25 contest which
a user can participate in. Tre user can40highlight contest option 167 and
press enter o~ hisremote control to enter the Wheel of :crt.:ne contest.The
I icon ir. circle 15B indicates .hat t;:e channel has45provided more
=nformation wit:z respect tc the Wheel of30 Fortune contest whic:~ the user
may be -nterested inreading before entering the contest. Tne set-top
boxapplication. may provide the user with an opportunity to50review this
information before the user is entered intothe contest. Also, the user may
simply view the 55   11 DEC 2002 WO 00/13415 5 - 41  PCTNS99/l9$41 program
Wheel of FortunA by highl_ght=ng the 47hee1 ofFortune option 155 and
pressing enter cr tie remotecontrol. The user car. scroll up or down tc
view theprogram lis_ings and messaging features for more5 programs and
channels as _ndicated by ar=o~~s 160.15acvertise:nezt may be aisp_ayed on
screen. 150 such asthe one in region 157.T:~e features described with
=sspect to FIG.13 may be prom ded for in ar.y =ormat ef :istings. Fcr2010
example, the TV message system may provide a 1=st aa11 of the message
features for progra~rs airing on aselected TV channel. The Tv message
system may alsoallow a user to search for programs by category
or25alphabetica'_ly, and list associated message features15 for each
program. If desired, TV messaging featuresmay be provided on a program
informat_on screen whichallows a user to access multiple features related
to30the program, including the messaging features describedir. thts
application.20 Anotrer aspect of the present ir.ventio:~relates tc the
ability of the televisacn message systes35to transm_t reminder messages
oetween users. Remindermessages are messages that are sent by o:~e user
toanother aser to remind the other user .o watch a25 particular television
progran. Televisicn message40system display screen. 260 of FIG. 19 is an
example of auser interface than permits the seer to send a rein=naermessage
to the se.-top box of another sser. ~ user may45ge~ to informat=on screen
260 bf selec_ing a program in30 the program guide list_ngs and then
pressing the "_nfo"button on the remote control. The program guidelistings
contain informa~ion or. programs that are5ocurren~ly air:.ng on a11
available channels as well asprograms that will be broadcas= at future
times. 



55   1 1 DEC 200Z WO 00/I3415 5 - 42  PCTNS99119541 Information regarding
the program selected in thelistings is displayed in region 262 of
i:~:or:~atior.screen 260. The user can set a reminaer =cr himself towatch
the selected program by selecting option 264.5 The user can send a
rem'_nder to another user of a user!5television equipment device by
se':ecting opt; on 266.After the user selects option 266, pop-up region
276appears .n infcrmation screen 260. The user enters therecipient user's
adaress information. in regicn 270.2010 The leca=icn address may include a
unique codeiaentify~ng the user and the message server from whichthe
recipient user can receive messages. The user mayalso choose the
recipient's identity from the address25book by choosing option 272. ifore
than one recipient15 may be entered. After the user has chosen a
recipient,the user selects Done option 274. The reminaer messageis now
transmitted to the recipient(s). An30advertisement may also be displayed in
region 275.A reminder message may also be sent to a user20 0. a user
te=evision equipment deu=ce fros a web siteteat has progra:~ listings and
that suppcra the35transmittal of reminder messages such
aswz,rw.tvauice.com. An Internet user may select a programfrom the listings
displayed on the web site and enter4025 the address of the recipient user.
The web sitetransmits the reminder r.essage to the recipient via
aserver.Referring now to FIG. 15, telev=sior. displayq5screen 23G shows
Y,ow a reminder message that has been3C sent by cne user and received or.
the set-top box ofanother user may be displayed. The recipient's set-topbox
appl=cation displays the reminder message a short50time (e.g.. 10 s.inutes)
before the program that isrelated to the reminder is to air, regardless of
the 55   1 1 DEC 2002 WO 00/134t 5 5 - 43  PCTN599/19541 time that ~he
set-top bcx receives the re:n=naer1pmessage. If desired) the reminder
message may bedisplayed at other times er more than once. Forexample, tre
reminder may ba displayec wzen the user5 first urns on the te:evision set
with .r. a t~..~elve hour15interva_ before the program airs. Tn:: s~~l-top
boxapplication. may also display the re~arde= the firsttime that the user
tsrns on the telex=sicn after theset-tcp box has receives the reminder
ressagc. These10 methods help ensure that the user will see the
remir_dereven if he .s not watching television a short timebefore the
program airs.The illustrative reminder message 282 of25FIG. 15 is displayed
as a relatively small cverlay on15 television display screen 280 so as to
interrupt theuser's viewing c. program 284 as little as possible.The video
of program 2B9 may instead be shrunk so that30so that none of it is
obscured by the rem_nder message.The reminder message 282 indicates to tae
user that the20 program "Oprah" will a;r on Fs&C at 9 p.r;. =ne user
car.accept tze re:~inder message by selec=~r~~ ~; option 28o,351n lJhlCh
case the set-top box appl=caticr will tune toshe channel that correspcnds
to the ';oval AB~affiliate.25 Reminder messages can also be se:~=
acrosstime zones or local broaacast areas. When a set-topbox receives a
reminder message, i: wil_ search throughthe program guide listings to
detercrine when, the45program will be broadcast in the user's time zone
or30 local area. The set-top box applicat_on then displaysthe reminder
message on the teiev=s_on screen at anappropriate time before the program
airs. The user may5odecline the reminder message by selec=ing cancel
option288 causing the message to disappear froi the TV 55   
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tl:e sende_ of the reminderIpmessage is displayed in regicn 283. If the
set-top boxapplication does not recognize the sender, then thesender's
address or web site may be displayed in region5 283. Display ng the
sender's idenW :y is useful for15allowing the user to clock that sender's
re.^,;inders inthe future. Az advertisemeZt may ee displayed inregion 2B5
of reminder 282 as shown in FIG. 15. Ifdesired, multiple reminder messages
may be cisplayed on2010 a single overlay. The cverlay may inclsde
bothrer'inders set by ~he user, as well a, =e-,inders sen~by other
users.The television message system may provide the25user with an
opportunity to block ail uture reminder15 messages from a specific sender
or a11 senders. When areminder message is displayed tc the user, it
mayinclude an option to block a11 future reminder messages30from a11
senders such as option 287. The rem~ndermessage may also include an option
such as opticn 28920 which al'_ows the user to block a11 future
remindermessages :=0:1 the user who has sent the cLrrent35reminder. The
reminder message may add~tzonallyinclude option 281 which configures the
message systemso tha~ a11 reminder messages are b~ocked except25 reminders
from the sender of the current reminder.4pThese blocking features r,~ay be
implemented to blockother types of messages received on the set-top box.The
filtering and blocking functions herein described45may be performed at the
set-top box of tae recipient,3C at a remote serve.. or a the televisio7
cistributionfacility.An illustrative process for allowing a user50of user
television equipment to send a reminder toanother user of use_- television
equipment is shown in 55   ? ? DEC 2002 CVO 00/134I5 5 - 45  PCTfUS99149$41
FIG. 16. A-_ step 290, the set-tcp bcx application!0functioning on a user's
television equipment providestl:e user with an opportu:~~ty tc send a
re:ander messagefor a rec~p_er~: user at a remote set-top oox. The set-s
to? box app'_icat_on can provide the use. ~.:ith anf5opportunity tc send a
rerander by usm: ~n ~r.teractivedisplay screen such as telev_sion message
systemdisplay soreen 200 of FIG. 14. The use. -ay enterrer:inder
info=matron such as the recioier= user's2010 adaress and the television
program information. Atstep 299, the television message system may send
thereminder to the recipient user's message se=ver forsubsequen~
downloading by the recipient user's user25television equipment device.15
Ancther aspect of the present inventionre'_ates to send_ng and receiving
text) aadio, or videomessages between other users of user
~e'_evision30equipment and users of communications eqa=pmer.t (e.
g.,Internet Lsers, users oL personal cempaters, etc.).2C The nessages are
similar to electronic mail (e-mail) .nthat they are s~ored on a message
serves an:i can be35downloaded onto tk:e recipient's set-tog ooX Ay the
set-top box applicat~_o:~ at any time. The user televisionequipment devices
may communicate w'_th the message4025 server using any suitable network
including the onesshown. and cescribed with respect cc FIGS. lA, 2A, 2B,and
3. :ylessages can be sent to a user's Internetservice provider mail server
for s~abse~uezt aownloadingq5by a user's computer. The televisio:~ message
system30 may also allow users to send program guide informationsuch as T',I
prcgram listings, progra:r so'~eaules, andprogram information as a message
to other users.50As shown in FIG. 17, the set-top boxapplication may
provide a user of user television 55   ' ' 1 1 DEC 2002 WO 00/134I5 5 



- 96  PCTIUS99/19$41 eqsipment w;th an opportunity to send a message to !0
another user through a user interface such as television message system
display screen 3C0. Teievis~on c^essage system display scree.^. 300 may be
5 displayed by the set-top box application or, the !5 te'_evision whey
reouested by the user ;e.g., when. the user presses a message button on his
remote control). Televis=on cisp~ay screen 300 allows a user to cor,:pose a
message and tc sena .t to another user o? user 20 10 television equipment
or a user of cor~~nunicatior.s equipment. Tl:e user can compose the text of
the message in box 308 using a wireless keyboard such as the one 25 shown
in FIG. 1B. If desired, the user can compose a 15 text message using a
television screen keyboard such as the one shown in FIG. 1C or by choosing
from a list of standard messages or words as snowa, e.g., in FIG. 1D. 30
The message sen~ by the use_- can relate to the television. program that is
displayed il: windo~.: 304. 20 Fcr example, the message "Nice Slay!"
relates to a 35 television program such as footoal= game that the use. is
watch_ag in window 304. If desired, a user of user television equ_pment may
send an audic :~essage similar tc a voice mail message using the set-top
box 40 25 application to another user by speaking into a microphone
connected to the set-top box. A user may even send a picture or a video
recording of himself (with o. without the aud=o message? through the
set-top 45 box application us=ng a camera that can commun;cate 30 with the
set-top box so that the recip~.ezt can watch a video recording of the
sender on his television set. The user may enter the recipient's name or 50
adaress in pox 302. In FIG. 17, the name Bob has been entered 'n box 302.
The set-top box application will 55   . . 1 1 DEC 2002 WO 00I13415 5 - 47
PCT/US99/19541 



match the name Bob with an address prey-ously entered by the use_~ ir: the
set-top box ap~'_icat'_or. address book. An e-mail address can a_so De
entered in bcx 302 for T_nternet user recipients of a message. The use. 5
can designate the message as an instant message by r5 selecting option 303
or a saved message by select_ng option 305. An instant message is erased
from memory at the recipient end after a short period of time, while a
saved message is stcred incef=n=tely in memory 20 10 at the recipient end.
The messace in box 308 is only relevant for a short period of tune during
.he course of the program. Therefore, the user may wish to designate it as
an instant message. 25 The user may also send an audio message by 15
selecting option 307 or a video message by selecting option 309. The user
can compose an audio message by speaking into a microphone connected ~o the
set-top box 30 or by sending an audio clip from a program. The user can
coT.pose a video message using a video camera, a 20 VCR, o. by Lsing video
clips or video stills from a TV prograr:. .he video may be recorded using a
local 35 storage device (e.g. in the set-top box) o_- at a server. The user
may also send v_deo clips from a server-based library. The user may also
send program 40 25 guide information to another user as part or a11 of the
message by selecting option 311. Tl:e program guide infors,atior may be a
brie`_ description of the program. in window 304, a por~ion of the prograr
g~.r~~de listings, q5 Or a TV program o. channel schedule. ^_he user can
send 30 the message to the recipients by selec=ing seed option 306. The
user can cancel the message by selec~ing cancel option 310 and return to a
set-;.cp box 50 application menu or a full screen view cf the current 55
1 1 DEC 2002 WO 00/1J415 5 - 98  rcrius99n ssa r television program. An
adve=t'_semen= may be displayecf0in region 301 of screen 300.As shown .n
FIG. 18, if the recipient of amessage is a user of user television
eq~:ipment, the5 recipient's set-top box application may display
thef5message on the television. screen. some time after i~ i~received by
the set-top box. The set-top boxapplication can periodically access all
rnessaces thatare intended for the use. from a message server and201C
download they; onto tl:e set-top box. The message servercan communiBate
with the user television eyuipmentdevices using ar:y suitable configuration
inclLding theones shown in FIGS. lA, 2A, 2B, and 3.25Television display
screen 320 is an example15 of how the message can be displayea. The message
maybe received by the user's set-top box 2o and stored inmemory 25 (FIG.
1A). The set-top box application may30then display the message on the
user's ~elev~sionscreen (i.e., or television. 30 cf FIG. =) preferably in20
a way that interrupts the user's viewing of program 330as little as
possible. Tne message sl:oul.-~., noweve=) be35large enough sc tha:. the
user may rear it. In FIG. 18,the set-top box application displays :~essage
329 inwindow 322 =n the lower left corner of d=splay screen25 320 while the
user is watching television program 330.40If desired, the set-top box
appl_cat=on maydisplay an icon. ssch as a small mailbox in the cornerof the
television screen. or turn. on a ;.igh: on the45front panel of the set-top
box tc indicate to the use.30 that a message from another user has beer.
received.The ~sser may then access the content of the message bypressing a
designated button on the remote control.50The message may be displayed in a
co=nor of the screen.as shown in FIG. 18 or in a full street. v_ew. 55  
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ccr:cera of the tp message 326, and the sender of the message. I_` the
set-tcp box apol_cation does not recog:~~ze the sender o_ the seder's name
is not provided as pa.~ cf the 5 message, the set-tcp box application ;ray
display the t5 sender's path or address insteac. hlessage 329 may contain
a~ advertisement or other in:er-~atio:~ that the set-tcp bcx application or
message serve. appends to it. In FI;~. 18, the current score c tre NFL game
is 20 1C attached to message 324 in region 325. Message 324 may also
contain a title which may be entered ov the sender or an additional
advertisement. Window 322 provides the user with an opportunity to reply to
the message by 25 choosing reply option 326 or to clear the message from 15
the screen by choosing clear option 32B. If the user chooses to reply to
the message, the set-tcp box application can take the user to an
interactive screen. 30 such as screen 300 of FIG. 1~, so the user can
compose a reply message. Tne user may block future messages 20 received
f=cm tae sender by selecting option 321. Tne sender's adcress :,. tnen
stored loc4~lv cr a. the 35 ' message server so that future :~essages from
th=s address are =ltered out. 11s shown in FIG. 19, the television message
40 25 system may allow a user of user television equipment to transm=t a
message to another user cf user television equipmen= whc is cacsen based on
tele:~s~on-programrelated criteria. The set-top box application may 45
provide tae user with an opportunity to select the 30 program-rela~ed
trite=is to use in sending messages to the recipients using a user
interface such as television message system display scree:: 200. The 50
criteria may be other users of user telev=lion equipment who are current~y
watchinc a particular 55   1 1 DEC 2002 



WO 00I13415 5 - 50  PCf/US99/19$41 television program ,e.g., tile curre::~
televisionfoprograml (option 2C2), other asers who are in=erestedin a
particular progra:~ (e. g., the current televisionprogram) (opt=on 204),
other users who are interested5 ic: the same channel (e.g., the same
cnannel as that onf5which the curren:. television program is
beingbroadcast) (option 206), or other users who areinterested .n the saT~e
category of programs (e.g., t:~esane category as the current programi
(option 2081.2010 The set-top box appl=cat~on may determine the
currentprogram by accessing the database of program listingsinforma=ion
stored in memory 25 or on a remote server.The set-top box application may
also determine the25current program by accessing a database (e.g., a15
program listings database stored locally on the set-topbox or on a serveri
and using inforr~a=ion on thecurrent time (e.g. which the set-top box or
server has30access to using a clock), and the current channel(known from
the state oL the tuner is set-top box 26).20 The recipients o. the message
may be selecteaIn a variety of ways. ~'or example, tk:e set-top
box35application may allow the use. to vie~.r the names ofother users it
the address book and to 'filter out onlythose other users who have an
interest in the same4025 progran, channel, etc. by selecting option 210.
Themessage would only be sent to the other users withappropriate '_nterests
(as determined by the user). Ifdesired, user adaresses may ~e providea
with45information identifying their interests. The set-ton30 box
application may then aGtomat_cally search for usersin the address book who
have interests that match thecurrent program, current channel, or category
of the50current program (options 204, 206, and 208). Usersinterested in a
category of programs may be identified 55   1 1 DEC 2002 1V0 00/1341 S 5 -
51  PCT/L'S99/19541 in a group stored in the address bco< such as "Movie f0
Lovers" or "Monday Vight Footbal: =ans," as shown in F_TG. 6C. These
address book groups may be selected via option 206. L;sers interested in a
particula: program 5 may be identified in a group stored in ~he acdress
book f5 such as "Seinteld Fans," as shown _n SIG. 6:.. These groups may be
selected using option 2C9. _. desired, a message ray be sent to particular
people, entities, o. groups than the use. individually cnocses from his 20
10 address bock without regard to their _n=eres=s with option 210. In any
case, the teievis:or. message system may transmit messages to a message
server until it is ` accessed by the recipient. 25 If desired, the
television sessage system can 15 deliver a message related to a given
program to a particular message server with an indication that the message
is intended for receipt by current viewers of 30 the given program, users
interested in the program, users interested in the channel of the program,
or 20 users interested in the category c. the program. The message server
may group the r~essace :._th ether 35 messages re_ating to the given
procram, channel, or categcry. ^he message serve- then r,~~y allow any
user's set-top box application to access a'_1 the messages for 



40 25 the programs, channels, or categories that the user at that set-top
box is interested in or is currently viewing. Any other users who wish to
access messages xelating to a program. channel, or category of programs 45
can.download those messages from the message server 30 ono their set-top
boxes so that they car be read on a television se~. A user can indicate to
his set-too box 50 appl?cation that he wishes to access messages relating
to a program he is currer_tly watching by. for example, 55   1 7 DE C 2002
WO 00!!34I5 5 - 52  PCT/US99119541 pressing a message button on his remote
contro_. In af0progra^~ guide, a user can access messages =elating toany
program he is interested in by highl_ghtir.g aprogram listing for that
program in a prcgram glide and5 pressing the message button on his remo=a
control or byf5choosing a program guide menu option. The set-top
boxapplication may prov!de the user with an opportunity toaccess messages
relating to specific channels, orcategories of programs in a similar
fashion. Messages2010 may be download from tae message server ty tie
set-topbox appl_cation onto the set-too box fcr vrewiag ~y theuser. The
set-top box application may aisplay themessages ir. a list format by
sender, topic of message,25etc. The user may then choose the messages he
wants to15 read from the list.An illustrative process for transmitting
amessage composed by a user of user television equipment30to otner users of
user television equ~pment tY:a= wereselected based uoo~ television
progra^,-relatea criteria20 is shown in eIG. 2C. At step 340, the
televisionmessaging set-too box application =uncticning or. the35,user
television equipment provides tae user with anopportunity to sent a message
to other users based upontelevision-program-related criteria. The se.-top
box25 application may provide this cpportunity by displaying40a user
interface such as television message syste^~display scree:~ 200. The
message to be ser.= may be, forexarcple, a recommendation to watch a
program. The45message may be entered into the set-top aox application30
using, for example, disp_ay screer. 1B0 i^ _IG. 7. .fdesired, the message
may relate to the con~ext of aprogram entered using, for example,
television message50system display screen 300 of FIG. 17, The user
maychoose recipients for a message from the options 55   1 1 DE C 2002 1V0
00/134(S 5 - 53  



PCT/US99119$4I p=ovided by, for example, television message systemJOdisplay
screen, 20C of FIG. 19. A. step 342, thetelevision message system transmits
the message to amessage server for access by tl^e recipient users.5 The
set-tcp box app'_ication may prom de theJ5user wit: a1 opportunity to sera
a gift =o another userof user te'_evision equipment cr a user
ofcommunications equipment (e.g., an Inter^et user). Asshowy in FIG. 21, a
telev`_sion message sys~em display2010 screen 3S0 may be used to allow the
use=s .o scrollthrough television program listings 352 tc find aparticular
television program. Tre progra:~ listingsmay be erga-~ized by broadcast
time and by channel. The25 program guide listings may include
pay-per-view15 channels such as PPV1 and PPV2. The user may beprovided with
an option to purchase a pay-per-viewprogram such as "T=tanic" on channel
PPV1. Option 36930 is highlighted to _ndicate that the user has
selected"Titanic."20 Telev_sion message system d_salay screen 350maY
display the gift options tha= are ava_lable for a35particular p=egram that
the user has selected from theprogram _istings. Information regard:.ng
wh_ch giftoptions are ava'_lable for a particular channel or25 program may
be part of the program guide information40that the set-top box receives
Eros the main facility,encode9 digitally in-band with the televis`_on
programs'_gnal or. a digital channel, provided in the VBT_Q5signal, or
otherwise provided as data associated with30 the television program. I gift
cpt_ons are availablefor "Titanic," the set-top box application will
displaythe gift options such as gift options 354. 3S6) and 35850that are
available for the program that the user haschosen. Gift option 354 allows
the user to purchase 55   1 1 DEC 2002 WO 00!134I5 5 - 54  PCTILiS99119541
program merchand>_se for another user. Gift opt>_on 356!0allows the user to
purchase a pay-per-anew program foranother user to watch, such as "Titanic"
on PPV1. Giftoption 358 allows the user to purchase a gift5certificate for
program merchandise, a pay-per-view!5program viewing coupon, etc. The user
may enter theidentity of the rec=p>.ent of the gift by cnoosingoption 360.
Git information relating to a TV progranmay also be provided for a specific
program on a20 10program :nforma:ion screen that a user can access
byhighlighting the program in the list=ngs grid and thenpressing an "info"
button on the remote control.r ' A gift may be processed when the user
selects25send option 362. Gi`t information may be sent to a15television
distribution facility or a televisionprogram entity for processing. The
user's account a~the television d>_stributioc facility may be debited for30
the cost of the gift or another ssitable accountingmechanism may be used.
The recipient of a gift may be20notified o~ the gift by a message received
on therecipient's set-top box o. e-ma_1 to an Internet use..35Gift
merchandise may be shipped to the recipient. Ifthe gift is a pay-per-v=ew
program, she rec'_pient'spay-per-view account may be credited oy the
a:~oun= o25the gift or gift certificate. If the recipient is no.q0a user of
user television eauipment (e.g., therecipient is an Internet user>, the
recipient may benotified of the gift and given an access code tha:.q5allows
the recipient to view free pay-per-view programs30on his television up to
the amount of tre gif=. '_f therecipient is a subscriber to the services of
tie sametelevision distribution facil=ty 16 as ~he gift giver.5othe access
code may be provided by that television 55   1 1 DEC 2002 W O 00I1341 S 



5 - 55  PCTNS99/I9~41 distribut;on faci'_ity and may be released by the
same fo television dist=ibution facility. If desired, television d;
stributlon facilit=es :gay De networked together so that a gift 5 giver and
recipient may be subscribers in different 15 televis;on aistribution
fac_lities. Tl:e :V message system may also authorize a specif_ed gift PPV
program automatica_ly for the recipient without requiring an access code.
In mother embodir.ent, the loca'_ program 20 10 guide that receives the PPV
gift may allow the recipiect o~ the gift to access tie PPV program without
charging the recipient and without rewu=ring an access i code. 25 Referring
now to FIG. 22, television message 15 system display screen 370 is an
example of a user interface that allows a user to purchase programrelated
merchandise. The set-toy box application may 30 display screen 370 when the
user selects a gift option such as gift option 356 of screen 350 (FIG. 21).
20 Screen 370 provides the user w=th an opportunity to 35 select
progras-related merchandise t:~at he wishes to purchase as a gift for
another user. Tne merchandise options 372, 374, 376, and 378 represent
items of merchandise related to the program "Titanic" which the 40 25 user
can purchase. If the user wishes to pay by credit card, the user may enter
his credit card number and its expiraticn date in boxes 380 ana 382
respectively. If the user wishes to have his account a. the television q5
distribution fac;lity debited, he may select payment 30 option 384. An
advertisement may be displayeu in region 381 of screen 370. Referring now
to FIG. 23, television message 50 system display screen 460 is an example
of a user interface that allows a user to enter gift recipient 55   ~ ~ oEC
zoo2 5 WO 00I13415 - 56  



identity and address information. The set-top box rcTlus~~n 954 i
t0app'_icatier. may display screen 46D when the userselects an option such
as the "enter recipient" option360 of screer. 350 (FIG. 21). Screen 960
provides the5 user with an opporcun_ty t~ enter information about the~5gift
recipient so that the recipient :nay hP neW fledthat the gift has beer
purchased, and se that therecipient may receive the gift. The Lser may
enter thegift recipient's name in regicn 962. The user may2010 enter the
gi. recipient's electronic adcress (e.g. e-mail address) in region 469 if
the rec;p=ent has anelectronic address. The user may enter the
recipient's,street address (e. g. home address or mailing address)25in
region 466 if the gift is a tangible item such as15 program merchandise
that is to be phys;ca_ly sent tothe recipient. The user may enter the gift
recipient'stelevision address in regioc: 968. The television30address may
be the address corresponding the giftrecipient's user television equipment
dev_ce which has20 messaging features. ~1 notification hat a gift hasbeen
purchased may to sent to the electronic address,35the street address, or
the televisicn acdress. Ifdesired, the television address may correspond to
thegift recipient's television distribution facili~y so4Q25 that the gift
recipient may be credited for a pay-per-view program gift or gift
cert'_ficate that has beenpurchased by the user.An i'_lustrative process
for allowing a userq5of user. television eq~iipment to purchase a g_ft
througr30 the televisioh message system is shown i-~ FIG. 24. Atstep 390,
the set-top box application prom des the userwith an opportunity to send a
g=ft to a recipient. The5oset-top box applicat_on can provide this
opportunitythrough a user =nterface such as display screen 350 of 55   1 7
DEC 2002 WO 00113415 5 - 57  PCfNS99/19541 FIG. 21. The gift can be related
to television.1pprogramming such as program-related merchandise or
apay-per-view progra~r.A=ten the user selects the g=f= and the5 recipien:
c_` the gift, the televisicn message system15traasm~ts the gift information
to the te18V15_ondistribution. facility (or a re^~ote serv== or atelevision
program entity fen e.g. the purchase ofprogram merchandise) at step 392
where the user's2p10 accoun= is debited. The user's account cap be a
pay-per-view account or other account maintained with thetelevision
distribution facility, an account maintainedwith a television channel, an
account maintained at a25third party ~ast'_tution (such as a bank), a
credit card15 account such as a Visa account, or any other suitableaccount.
A~ step 394, the recipient may be notifiedthan a gift has been purchased
for him. The recipient3pmay be notified by the shipper of the merchandise,
orby the television. distribution facility that handles2C pay-per-vie~r
programming for that recipient. Therecipient may be ro~ified by an
electron_c message that35is sent to the message server where messages for
therecipient are maintained.Many of the features of the present invention25
may be used with a two-way interactive display remote4pcontrol. An example
o a display remote control isshown =7 FIG. 25. Display remote contrcl 9B0
containsdisplay screen 982 which may be any su~.table type of45display
screen. A user may compose a message tc30 another use. using buttons 484.
Pressing any ofbuttons 489 causes the selected letter e. number toappear
adjacent to cursor 491. The user may delete a50letter or number by pressing
Backspace button 9B6, andmay enter upper case letters by pressing Shift
button 55   1 1 DEC 2002 WO 00/l3415 5 - 58  PCT/U599II9~J I 488. The user
may enter the recipient's address inregion 495 of display screen 482. and
may send themessage by selecting Send option 494. The user maynavigate
between selected regions of display screen 4B25 using arrow buttons 498.
For exasple, Send option 99915is high'_ighted in FIG. 25. There?ore) ~f the
userpress Enter button 990, the message wil_ .oe sent to therec=pient.
Pressing the down arrow causes addressregion 995 to become act=ve so that
pressing buttons2010 484 causes letters or numerals to be entered in
region495.The user may also view messages that havebeer. sent to him by
others users by selecting option25q92, Option 492 opens up the user's inbox
so that the15 user can read incoming messages directly on displayscreen
482. These features give the user additionalprivacy when composing messages
and reading incoming3omessages. The display remote control therefore is
atwo-way interactive remote in that messages may be20 composed and sent. as
well as receivec and read by theuser. Further features cf an illustrative
display35remote control are desc=ibed in Herringten et al. U.S.provisional
patent application Serial No. 60/138,868,filed June 11, 1999, which is
hereby incorporated by25 reference herein in its entirety. A display remote
may4~also be used for chatting between users. Furtherfeatures of an
illustrative television chat system aredescribed in DeWeese et al. U.S.
patent application45Se=zal No. pg~356.270 . filed concurrently herewith30
(Attorney Docket No. UV-101), which is herebyincorporated by reference
herein in its entirety.The foregoing is merely illustrative of
the5oprinciples of this invention and various modifications 



55   1 DFC 2002 - 59  user. Further features of an illustrative display
remote control are described in Herrington et al. U.S. provisional patent
application Serial No. 60/138,868, filed June 11, 1999, which,is hereby
incorporated by 5 reference herein in its entirety. A display remote may
also be used for chatting between users. Further features of an
illustrative television chat system are described in DeWeese et al. U.S.
patent application Serial 09/356,270, filed July, 16, 1999, which is 10
hereby incorporated by reference herein in its entirety. AMENDED SHEET   ?
1 DEC Z002 - 60  The Irvent_on Claimed Is: _. ?~ television message system
in which users at user television equipment (20, 97, 98, 100, 120) that are
connected to a television distribution facility (16, 93, 104, 1I6) by
communications paths (24, 99, 101, 102, 122) may send messages to each
other over the com.~nur.ications paths, the television o'istribution
facility providing television programming over the conznunications paths
that is disP~ayed or: the user television equipment, the msssage system
comprising: a plurality of the user television equiament, each of which is
conr_ected to the television ;:istributio:: facility by one o~ the
communications paths and each of which is con_igured to provide the user at
tha= user television equipment with an oppo=t'.!nity to send a message
related to a television a=ogr~m tha= i s part o. the televisi or.
prog=amming to anot'_^.~= us=. o. another user tel evisioa ea-.:i~mer.t
over chat commun=cations pa~h, and which is con=figured to receive
television programming from the television distribution =acility over that
com_~ur.ications path for display or. Lhat user television eauipment; and
message equipme^t (22, 91, 10'o, 118) conT_~''red =o distribLte a message
se^t by a first of =h2 LSe=s _~ a second o. the users, where_n each user
=21 2 vi SlOn equi pment is conf i gored to ono v_de the firs t uses ~~
th~~ user television. e~~inme.^.~ wi ~'.^. an :~JJO=~'!:'.1.~'i ~J S2ild
t^e T.LleSS3.~_, wh2rei:1 th message 1S _.a:....... _ _..... i.~ ~.'1
.itaJS3~2 2~' _y :.~::= ~.:.r.:! ~.":~ L1r'St '.:.5= ?_:..^.:~ 3.^_ 3SSCCi
Z=~~.^.:'.e ~= ~.^.2 .^.^m.':l'.::':_Cd~`,lOIlS v.^.y ,:1.^.. 'n :re??? tha
^lajS3~a __ :LOW. C : :.f:e TeSS3~e _~'.:_: -.:en_ ..,_ a peri od o_ ti.;.e
long e::ouc'.^. co enable AMENDED SHEET 



~~ r E~ ?a~~j - 61  the second user to access the message at a later time
from Lhe message equipment over another one of the ' communications paths
at the second user's convenience. 2. The television message system defined
in claim 1 wherein each user television ecui~:~ent is configured Lo provide
the flr5t user aL that user r.elevision equipment with the opportunity to
send the meSS'dge to tze second user using an interactive television
display screen on that user telecrision equipment. 3. The television
message systel defined in claim ? whe=ein each user television equipment is
configured to provide the user at that use. television equipment with an
opportunity to send a reminder ressaga to another user of another user
television equi_ zen L t~ watch a televis i On Drogr2.~',L th aL is
received as ?art of the television progra~~irg. S. The television. message
syste:~ defined in clai3 1 whe=ein each user television equip:~ent is
configured to provide the uses at that user television =c_ruipn~ent w_th an
opportunity to send a recoL~mendation message to another user of another
user television eq,~ir-en~ =o watch a television. program that is L
=eC2_Ve~. aS pdrv Of tile telev'_S! On DL'Ogrc..'D!':tlng. ... `~'t':?
L21eV7.s_C:? ^es53Q? cVSt='l def-I:ed in _... '_ '~.^.==ein e30:1 us2r
te=evlsl.On _?::~ C'.:2:1t l.s COi_~ ~''=a =O p=OV=C~? the L?52_ a. t::aL
LS?= tle'~i slOn 2.:1L11.~:.".?r _ ~'_ L:1 an O~pOYtL1i11.LV L.O senG all
a~.:dl0 IC~?SSa~e LO a:.O.h2. ~~ser Of anOthe= 1:s2= teleVi Si 0:?
ecrui~ment: AMENDED SHEET   ~ ~ of c Zoo2 - 62  6. The television message
system defined in claim 1 wherein each user television e~L=5~::ent is
configured to provide the user at that use. television eauipment with an
opportunity to send a video message to another user of another user
television equipment. 7. The television message system defined in claim 1
wherein the message equipment is a message server located at the television
dish=bution facility. 



8. The television message system defined in claim 1 whe=ein each user
television ea-uipment is further configured to provide the user at that
user television equipment with an opportunity to send a message to a user
of a user communicatior_s equipment (114). 9. The television. message
sys==m defined in clai:~ 1 wherein each user television e~.:'_o me:~t is
configured to provide the user at that user television equipment with an
opportunity to send a message to a user recipient by selecting the uszr
recipient from an address boot, the address boo'.t conta_n;^g an address of
the user recipient. _0. The television. message sys=~:.t deTined in claim 1
whe=ein each user te_e Ji si or. ea~~i p-!ent is confi gored to provide the
use= at t%:a= '~s=_. television 2q~~~ p-~e.^.= ~_~`~ ar. oppo==~n_=': _.,
sen.. _ ...assage ~o a g~0'.lp O_ O~ $~ LSers ~~^.V 5?.e.^.=-:?~y ~i. ';
..'~~ Oi O~le. users =rOT ~:1 a.^.~~.r2ss bC'J<, _.._ a.C=~S5 :CO:t
COn=31.:11..^.g addr25sej CW.:12 Oter users .r. th? :~~.^. AMENDED SHEET
i i AFC Q002 - 63  '_1. The television message system defined in claim 1
wherein each use= television ecuioment is configured to provide t^e user at
than user television equipmer_t with an oppo=Lenity to send a message to
other users of other user television equipment who are watching a current
television progra.-~ that the user is watching, the current television
pros=am being part of the television. programming. 12. The television
message system defined in claim 1 wherein each user tel evi sion ecui
p~rer.t is configured to provide the use. at t~.ar user television
eauipment with an opportunity to ser_d a message to other users o. other
user television ecuiDment who are interested ir_ a particular television
program. 13. The television message system defined in claim 1 wherein each
user television ecriipment is configured to provide t:_e user at than user
television equip:~~.ent w'_th an oppo=;.unity to send = message to other
users of other use. television ecuipment who are i r_terested i n a
particular tel evisio:. charslel . 14. The television m2SSag2 System
defined in clai^ 1 whe=sin each use= television ?cuipraent is con=;gored to
provide =he us=. at t:~at user television equipment ~~ith an oppc==unity to
se_^.d a message to other users cf other use= tal wisio~ eavlD?.^.e'.'lt
who are in=e=ested _.. a partic~~_a= category o' television ~;cc~a.~ts. _3.
=he te_e:'_~_.,.. :~assa~= svste:; defined in C_3_... Whc_,.ln e3..01 s__
L.._..V_s_C:~ 2C.11t~.~.2llt CO::::=Cted LO Lhe tel2 v'_.,-C;1 4iS
tri~~lt=0:1 faC111ty i s AMENDED SHEET   



1 1 DEC 2002 - 64  configured .o provide a user at that user television
equipment x_ch an opportunity to send a message to a user of a ~~e=
television equipment connected to a different =~levision distribution
facility. 16. The television message system defined in claim 1 whe=eia each
user television equipment includes a set-top box on which a set-top box
application is implemented that is used in sending and receiving the
messages fo= that user television equipment. 17. The televisio:~ message
system defined in claim 1 fu=cher comprising a stand-a'_one television
messaging application implemented on each user television equipment that is
used ir_ sending and receiving ~~e messages for t~:e user television
eauipment c:: which that stand-alone television messaging application is
imple:r.ented. _=. Tre televisic:: message system defined in claim 1
=u==her comprising a:: interactive television program gu~~e with
television. messaging features implemented on each user television
equipment that is used in se-ding and receivi:.g the messages for the user
Television =quipmezc on whic^ that ir._erac~ive L _elevision prograia guide
is _Tplemen=ed. The televisio:~:~essag_ system defined in cl a'_r.. ~ _~_
=::er comprising a:: intera~ ~~ ve televi sion ~L'O~=_'^..".l ~L_ _ wi t.:
tcl _vlsi.^.~ .^.l?SSa~ ::,~j fea~llreS 1^'.p_e.'.l_.^.~2= .^..^. e?: h
',lje= te~ c'i i s10^ 2~~'lDILle:l~ that 1S '.:se^ .n se-~___^.g and
=eceivi:-., ci:e me.--..sage) TOr the user celev_sion ex'sip:nent c:~ whi
c: chat =nceractive celev'_sior. ~=ogr ~ gL_ is " de _:T~pl2aLe.^.=ed, the
uSZL' AMENDED SHEET   .i i DEC 2~ - 65  television. equipment fur~her
comprising memory configures .o store a program listings database. 20. The
television message system defined in claim 1 further comprising an
interactive television program guide with television messaging features
implemented on each use. television equipmen~ that is used in sending and
receiving the messages for the user television equipment or. which that
interactive television program guide is implemented, and a memory device
cor_figured to store a program listings database that is in communication
with the interactive program guide. 



21. The television. message system defined in claim 1 whe=ein the
zelevisio=: distribution. facility comprises ~ cable system headend. 2?.
The tolevision message syste~a defined in ,:1 aim 48 w =2=ei n the
co.~u.~unicat_ons oaths are coaxial cab'_es. 23. The television. message
system defined in clai:~ 1 whe=ein each user television equipment is
cor.figurec. ~o provide ~'.^.e use. at that user television equipment rich
an opno==unity ~o block future messages _'rOm 3 San=~= of a message
re,:eived by the user. -'. . The tel e-ri si o:: message system defined i n
~1^l.i. ~ iv: =-~-.1 eaC:: :..___ t__~-i=S_O:: 2~tt;""'~'~t 1S ~O~=~ ~ r~~
.O prOVl.de _ ~ L:S?~ a= ~.':3= us?~ tel eVlSi On CU? ~^_.^.= 'h'_ =.'1 a~
O~~~C= ~'.:..^.i ~"; ~~ blOCk fL: ~~.:=2 r2mlnder me5sa~eS ==c:~ a send?.
cf .. =e:~_:~3er messac2 received bV t^e u5c=. AMENDED SHEET   1 1 OEC 2002
- 66  23. The television message system defined in claim 1 whe=eon each
user television equipment is configured to p=ovide the user at that user
television equipment w~~h an opportunity to create a message, add the
message ~o a list of messages, and send the message to ancther user at any
time. 20. The television message system defined in claim 1 wherein the
television message system is configured to automatically save messages sent
by the users so t~~= each user can access messages that he has previously
sent and resend any of the messages. 27. A method for distributing messages
in a television message system in which users at a plurality of use.
television equipment (20, 97, 98, 100, 120) that are cc:= ected to a
television. di stribution facil_=y (lc, 93, 104, 116) by corrtunications
paths (24, 99, 1 C'_, ? 02, 122) may send .:,essages to each other over the
co.:~unications paths, the television distribution facility providing
television programming over the co~unicatior_s paths that is displayed on
the user ;.elevisioz eauipmer_t, comprising: receiving television
progra.-~`~:i ng on each of t:_e use= television equipment from the
television distr=buti c: faci lity over the com_-~~~:nicatior_s paths fo=
display or. .'_'_^.e user television. equipment providing a first user at
~~ch user ~a 1 e-.; _s i o~ _~a'_pment w'_ th an optic= ~~~zi ty =c send a
:~ess.;e =e_=_=ea to a te'_evisior. 5r:,gra_m tha= is part o= the
=~'_ev__:cn prcgraTSTing from ti:at user =e'_evi lion equ=pment ", a second
user at another one o_ tze use. cele~:isio.^. e~uicment; a:~d AMENDED SHEET



1 1 DEC 2002 - 67  transmitting the message to message equipment ;22, 91,
106, 118) from the first user along an associa~ed one of the communications
paths, wherein the massage is stored on the message equipment for a period
of time long enough to enable the second user to access the message at his
convenience from the message equipment. 28. The method defined i.^. claim
27 wherein providing the first uses at each user television equipment with
the opportunity to ser._d the uessage to the second user is performed
through an irate=active Lelevision display screen on that user television
equipment. 29. The method defined in claim 27 wherein providing t'_he first
user at each user television ecruipment with the opportunity to send the
message to the s~~ond ~.aer further comprises p=ovidirg the first user
~aith as opportunity to send a =eminde= message to ~he second user to watch
a television progra~:~ that is received as part of the television
programming. 30. The met:~od defined in claim 27 wherein providing the
first user at each use= teleJision eCnli I"~.ent 'riith the opportunity to
se::d the message to Lhe sCOI:d L'.Ser fur the= COmpr i Ses 'J'_'oVi ding
the first user with w.^. opportunity to send a =eco:nmerdation :r.~ssa;e to
=^e second use. to wa;.c~ a tele-,rision p_o7=__.. th__ i s recei~~ed as
pa=t c= . a ~__evisioz oroc ~..--_Tn'_. 3.. The method de=fined in claim 27
wherein. ?rov'_~'ing ~ze first user at each use= television AMENDED SHEET
7 1 DEC 2002 - 68  equipment w'_th the opportunity to send the message to
.he second user further comprises providing the first user with a:1
opportunity to send an audio nessage to the second user. 32. The method
defined in claim 27 wherein providing the first user at each use.
television equipment with the opportunity to send 'the message to the
second user further comprises providing the first user with an opportunity
to send a video message to the 



second user. 33. The method defined in claim 27 wherein the television
distribution facility comprises a cable system headend, and wherein the
communications paths are coaxial ca:oles. 34. The method defined in c~aim
27 further conic==sing p=oviding the user at each user television equi=mane
with an opportunity to send a :~2ssage to a use. of a use. communications
equipme.^.t (114) . 35. The method defined in claim 27 wherein providing
the first user at each user television equip-ent with the opportunity to
send via message to ~.ha second user further comprises pro~riding the first
user with a.^. O~DOrtunl~y to send the -~=ssage to the second use. by
selecting the second usar from an add=ess bocc, the address book
conta_.^.i:~g an address of =:1a s~~C_-.d vSer . T:12 method de=i::ed in
c_ai:~ 27 ;~harein =CV_^1:1C~ =^2 flrSt uS2= at each L1S2~ .c''1v~ s1.0:1
~~'.:'y:.2:1~ 'Hith the ODDOrtu:'Ll~y t0 s2I:d the message t0 AMENDED SHEET
1 1 DEC 2002 - 69  the second user further comprises providing the first
user with az opportu^ity to send the message to a group of other use=s by
selecting the group of other users from an address book, the address book
containing addresses of the other users in the group. 37. The method
defir_ed in claim 27 further comprising providing the user at each user
television. equipment with an opportunity to send a message to other users
of other user television equipment who are watching a current television
program that the user is watching, the current television program being
part of the television programming. 38. The method defined in claim 27
further Comprising providing the user at each user Lelevision equipment
with an opportunity to se:~d a message to other users of other user
television ecrui~ment who are interested in a particular tee w~s~0:1
prOg~3m. 39. The method defir_ed in claim 27 further comprising providing
the user at each user television equipment with an opportunity to send a
message to other users of other user television equipment who are
l.nter2sted =:? a car~lCu1 ar t212v_3? O : Cila:'~'121. 40. The method
de=ine~. in claim 27 further ~ompr~sing providing the user a= a=~:: use=
television. equipmez~ w'_th an oppo=tunity =o send a .^..essage to O ~:1?=
'!s_r~ O. Oth2= '~s~~ ~a_=v _s'_O:: ~C'i_C::??nt 47h0 art _.:':C.2sC.^,.
,.^. a part_.^.'.'.lar CcOe~O:_v vi i.~_~V1510:1 



D=CQ"~:.".s . AMENDED SH=ET   ,1 1 DEC 2002 - 70  1. The method defined in
claim 27 further comprising providing a user at each user television
equipment co:nected to the t~=evisioa distribution facility w_=h an
opportunity ~o send a message to a user of a user television equipment
connected to a different television distribution fac_lity. 42. The method
de~ined in claim 27 wherein each user television equipmen~ incluCes a
set-top box (26, 38) , 3_^.d W:1er21n the method fLlr`.:ler comprises
imple:-aenting a see-top box appl icatio.^. on the set-ton box that is used
ir_ sending aid receiving the messages for that user television ecruioment.
~3. The method defined in claim 27 further comprising implementing a
stand-alo:~a television messaging application on eac'_^. user ~2'_evision
equipment or sending and receiving t'.^.e messages for the user Lelevision
eaaibTe:~;. on whic.: that sand-alone television :~essaging app? ica=i on i
s impleme:.ted. T:^.e method de=fined in claim 27 further comprising
implementing an iz~erac=iJe television program guide with television
messaging features on each user cal evi si or. equip man ~ for s=aging and
race=ving =::e messages for she user =elevision equip.~ar..t e:! which ~
hat in~e=act! v2 _elevision progr~~n ~u'ide i s i=~plemented. _=:? ^.e=hod
~___: ec' _.-. claim 27 fur the= 1=r:e-` an _..=erac~'--,e television
co:~.pr _.. , imp ._,.ing p=c:,=_... gv_~e w;~.. =elav;s_c.. mess=^i:-ig
features on each user =elevi sion ecuips.e::c for se::di ng and rece'_vi~g
=he messages for ~h~ usa= _alevision AMENDED SHEET   4'1 1 DEC 2001 - 71
equipment or. which that interactive television program guide is
imp'_emented, and whe=ein the user television equipment fLrther comprises
memory configured to store a program listings database. 40. The method
defined in claim 27 further 



comprising implementing an interactive television progra~-n guide with
television messagir_g features on each~user television ecuipment for
sensing and receiving the messages for the user television equipment or_
which that interactive television program guide is implemented, and storing
a program listings database o:. a memory device that is in co~-nunication
with the in=eractive program guide. 47. The method defined in claim 27
wherein the television. distribution facility comprises a cable system
headend. The method de=fined in claim 47 wherein the communications paths
are coaxial cables. a9, The method 3efined in claim 27 further comprising
providing the uses at the ~.:ser television equio:eent w=th an opportunity
to blocs future messages from a sense= of a message received by the user.
50. The method defined in clai.~ 27 further compr_sir.g ~=oviding t'.^.e
user at the ~~se= television ec~=icment ::_=h an oo~ortur_itv _o blocs
=uture reminder .'.:~sSa~aS f=~.^., a S.nQr O. a =e:.!inde= .'.'.BSSag
reCel.VeC. by t'.^.~ u~~=. AMENDED SHEET   ? ) DEC 2002 - 72  A television
message system in which users at use. television equipment (20, 88, 92, 97,
98, 100, 120) tea= are connected .o a television distribution facility
(16,, 84, 93, 104, 116) by communications paths (24, 90, 94, 99, 101, 102,
122) may send messages to television program entities (80), the television
distribution facility distributing television programming to the user
te'_evision equipment, the television programming entity being distinct
from the television distribution facility and being associated with a
television charnel that continuously broadcasts television programs that
form at least pa=t of the television program:-ning distributed by the
television distribution facility, the television message system comprising:
a plu=ality o= ~he use. television equipment, each of which is connected to
the television distribuLio: facility and eacz of which is configured t0
~2Ce~Ve the t21eV1510n b='~~='c...TLli'Lllng 'rOm th ~- ~ o ' i ~ ; y - i
i- i f ; ' i ~ ~ ~^ r a a i ~e_..v_S_On ~ S~~_.DLl__O:'1 aC____V CV.._ 3
SO_Ct Ve One of the com_^..'.:nications paths and to di spl ay the
television progra_-a:-ning on that user television ecrai pment; and
:aessage equipr:ent (22, 82, 91, 108) that 1S COnflgu=";.'~ t0 d'
St=l.b~?t2 ',:..'.lan-rcad3bl2 m2SSageS _rom tze u=ers to at least c::=
television program entry, whe=ein the user te'_=visior: equios.ent are
coa:._g'ired =o provide the use=s with opportunities to SenC LL:c''
h',_:.3n-'_" .^..a~i~ :V2SS=C~j =a ~ 3r2 re~ ated t0 _.':_ =_1 '7i~_~:?
D=O""~-T.i :^Q :.. ?~. ~ ~~5i. Or? `..?1 n-J1S10n =c _ ~-n an _..y,
~~::e=~'_n ~:'te ..._ssa ges _.e Lrans:~i tted over =ze c~-= 'gin=ca=io::_
5a~:__ =o ~::e i.essage ecuipment fr0.;~ ~:i= L'.?. Lcl ~V_S_:rn e.^." ":_.
~::. AMENDED SHEET 



1 ~ DEC 2002 52. The television. message system defined in claim S1 whe=ein
each user te_avision ecruinment is configured ~o provide the use. at that
user television equipment with the opportunity to send the message to the
television program entity using an interactive television display screen on
that user television equipment. 53. The television message system defined
in claim 51 wherein each user television eauibment is configured to p=ovide
the use. at that user television equipment w_th an opportunity to
participate in a contest tha~ is related the t~levisior. p~ogral-nming by
sendi:~g a contest message to .he television program entity. 5-".".. The
television message system defined in clai~a 51 wre=ein each user television
ecruipment is configured =o provide the us=_. at that user television.
ea~aio.:,en t w__:z an oooortunitv to oartic_oato in a survey that includes
survey ~.:estions related to the television p=ogramming by sending a survey
message comprising al-awers to the sun vey Gues:.i or.s to the ~elev_sion
?=ogram antity. ..... The televisio:: message system defined in claim 51
wh=_=ein each user te'_evision equipment is cor.fi7u~ed _o provide the use=
at that use. television equip::en t w_ =h an opaortunit y `..o partici pate
in a ~~CT.:'.C=i0:': _...~_ ! S ~?'_3=ed tC ..:e te! e'Ji 5.0:1 prOgrdmmlng
by s=::ding a prcmo~_~cn :~2ssag~ to she ~e_evision 5rog=a:~ en.'_=y .
AMENDED SHEET   ~ i otc zooz - 74  56. The television message system
defined in claim 51 w~erein each user television equipment is configured to
provide the user at that user television equipaent with an opportunity to
send an evaluation nessage of a television program to the television
progra.~n er_tity, the television program being received as part o. the
television program;~ing. 57. The television message syste:~ defined in
claim 51 wherein each user television equipment includes a set-top box (26,
38) on which a set-ton box application is implemented that is used in
sending the messages to the television program entity from that user
television equipment. 52. The television message system defined in claim 51
fu=then comprising a stand-alone television messaging application
implemented on each user tel evisi or. eai pment that i s used in sendi ng
the a~essagas to t:~e tel evisi on progra_-~ enti ty from the user
television e~siomer_t on whic'~ that stand-along television. messaging
application is implemented. 59. The television message system defined in
clai::~ 51 ___.'.he= coT.p='_sing an i::tsractive television program gsi
~?e wi th television r:essagi ng features lmDle~?2nte_^. :rn eaCh '?Ser
televi S'_0:1 eq',llpment that ' S 



used _~ 5e::ding the messages to the television program a i ~. =r a ~ i r~
i o-, i a nt_.v _ o:~ =he ~:s..r t_levis_o.. ecw_p:~ ..c or. wh ch th t i
nee=~cci v= =elevi si o:~ prog~-a.~. gL=de is ir'.pl emented. _::e =e_evi
s; o:: -:2ssage system defined i n clai~a 51 T~==e= co~;.F=:sing a:.
interactive television. program g~.:_~e wi:.h television ~essagi:~g
features AMENDED SHEET   1 1 DEC 2002 75  impler..ente~ on each user
Television equipment that is used '_^ se::ding the messages to the
television program enti:.y ~ro~ the user telev'_sion equipment on which
that interac~ive television pro,g=am guide is implemented, the user
television equipment further comprising memory configured to store a
prop=a~-n listir_gs database. 61. The television message system defined in
clai?a ~1 further comprising an interactive television program guide with
television. messag_ng features implemented on each user television.
equipment that is used iz sending the messages to the television program
entity frO.Z the user television equipment on which that interactive
television program guide is implemented, and a memory device configured to
store a progra_~n listir_gs database that is in communication with the
interactive program guide. c2. The televis'_or. message system defined in
clai:>~ 5_ w erein the tel evision dist=ibuti on facility comp=ises a cable
system headend. 63. The television message system defined in claim 62
wherein the communications paths are coaxial cables. A method fo= sending
messages in a ~elevisio:::~essage system in which users at user
~elev'_sio:~ e~sip:nent (20, c8, 92, 97, 98, 100, 120) ~:~a_ _=a cc~nec~ed
to a te_evisio:: di strib'wtion ~aC___=J (_6, 34, 93, 10^-., _16) by
CC:TL';111n1C3~'_OnS Da~':s .:,ay s=.:3 :r.essages to teley_.,'_on prop=a=n
entiLi es (80) , Lhe L~i2V15_O.Tl Glstrl.~lltlC~ 'iaC1.11Cy C? Strlbui.lng
La o ' i r gr i g -~~ r i-01 ~ i ~..1..'!_S_C.. p r0 _c..T.If:_n t0 _ use_
~.._..V1S_O:'1 AMENDED SHEET   1 1 DEC 2002 - 76  equipment, the television
programming entity being disti:~ct f=om the television d=stribution
facility and being assoc_ated with a television channel that continuously
broadcasts television programs that form at least part of the television
programming distributed by the television distribution facility, the
message system comprising: receiving the television progra.~uning from the
television distribution facility a~ each of the usar television ecruinment
over a r2SDeCtive one of the communications paths that is disp?ay~d on the
user television equipment, each of the user television equipment being
connected to the television distribution: facility by the communications
paths 



providing the user at each user television equipment with an opportunity to
send a human-readab'_e message to at least one television progra_.~ ent'_ty
that is related to the television progra.-r~ i n g t'.^.at is received on
that user tel evisi on equipr::ent; and distributing the message to at
least one television program entity by transmitting the message along
an~associated one of the communications paths from tr.e user television
equip~rent. The method de'_ned in c?aim 6~ wherein providing t:_~ user at
each user television ecniiprent with the opp~=tunity to send t:^e message
to the telev'_sion ~=ogram entity is ~~rform~~ usinc an '_.^.te~ a~t'_ ~ a
=a~ eve si on discl~~; scre~:: ~n tY:a t use= =elev_sion _ ~~a:~en=. co.
The method de_ned in ciai:n 54 wherein :.rOVi ^1ng .t a Lls2~ at eaCi':
Lsc_ i.21 eV_slOn e~'.1~ ~":_nt AMENDED SH=ET   1 1 DEC 2002 _ 77 _ with
the o~~ortunity to send the message further. compr=ses ^=~viding the user
at each user television equipment wi_'_^. an opportunity to partic=pate in
a contest tha: is related to, the television programming received on that
user television equipment by sending a contest message to the television
prop=am entity. 67. The method defi.^_sd i r. claim o4 wherein providing
the user at each use. televisio:~ equipment with the opportunity to send
the message'further comprises p=oviding the user a. eac:-: user television
equipment with an opportunity to participate in a survey that includes
survey q~,~estions related to the televisior_ p=ogramming by sending a
su=vey message comprising a:~swers to the survey questions to the
television ~=ogram entity. The method def=ned in claim 64 wherein provid_rg
=a user at each use= television equipment with .he opcortunity to send to
message further comprises p=oviding the user at each use. television
equipsent w=th an opportunity to participate in a promotion that is related
the television programming received or_ t`:at user televis i or_ equipment
by sendi ng a promctio n m=_ssage to the tele-.'_sior. p=ogra~ entity. c:.
The method de='_ned in claim 64 wherein providing =;:e user at each use.
television equipment wi th =:ze e:.~~r~unitv to send = ~ message =urther
co:~p='_ses ~_~~yding th' user __ each ~_se= television eo~~_ .-.:e.^.c
~.:__ an opportunity ;.o send :._ _-raluatioa ~-.essa,e c. _ televis'_on
prop=a.~ to tre t=l evision program en=-=y, the televisio-: progra_~; be=ng
received as pa=t of .e television prey=a.~rming. AMENDED SH=ET   ~ i oEC
Zoo2 - 78  70. The method defined in claim 64 whereir_ each user Television
equipment includes a set-top box (26, 38), and wherein the method further
comprises implementing a set-top box application~on the set-top box that is
used in sending the messages to the television program entity from that
user television equip 4ent . 71. The method defined in claim 64 further
comprising implementing a stand-alone televisior_ messaging application on
each user television equipment for sendir_g she messages to the television
program entity fron the user television equipment on which that stand-alone
television messag_ng application is implemented. 



72. The method defined in claim 64 further comp=ising implementing an
ir.terac~ive television prograu-~ guide with televisio:~ messag;ng features
on each user television equipmen= for sending the messages to the
television program entity from the user television equipment on whic:~~
that interactive television program guide is =Tplemented. 73. The method
de=fined in claim 64 further compr~sirg implementing an i~t~ractive
television grog=~'~ guide with television messaging features on eaca user
==levision equipme := for se:~ding the messages to _'.^.__ te'_e-r_sioz
program en=_=y _=c:~, the user ~21V:S_On ?.^.~uiD:L:ent On iJ~'li:_.
~.''1.'-.~ _raer3Ctl.Ve 212'J'_510.^. ~rOCJra.'Ll gL~l.C:2 i S =.'.1~1
_:.le:'1L2C1'., a:ld Wh2reln the user Le_ev1S10F1 eqlli pme.^.t ~u; ther
con~rises memory configured ~o store a ~rogra_T lis=irgs database. AMENDED
SHEET   1 1 DE C 2002 _ 79 _ 74. The method defined in claim 64 further
comprising impi2menting an interac:.ive television program guide with
television messaging features on each user television equipment for sending
the messages to the television progra_~n entity f=om the user television
ecuipment on which that interactive television program guide is
impler~e^ted, and storing a orogr`-~ listings database on a memory device
that is in communication with the interactive program guide. 75. The method
defined in c_aim 64 wherein the television distribution facili~y comprises
a cable syste:e headand. 7c. The method defined in claim 75 wherein the
comtnunicatiors paths are coaxial cables. 77. A television messaga system
~o-r purc!asing ,;`._fts in which use=s at ~. ^l ural i ty of use.
telev_sion equipment (20, 97, 98, 10C, 120) that are connected to a
television distribution facility (16,~ 93, 104,' 116) by respective
communications oaths may pure..^-ase gi_ts for reci5ients, the Television
distr_butio= facility p=ovidi::g tele~rision Drogra_mminc to tce use=
Television equ=cement, Lhe television message sys=em comprising: a
plurality o= use. =~levision 2CSL1==1'.1?nt, 23ch 0~ Whi c ~ S
CO:?:a2.'.~_~ t0 the teleVlSlO=1 d_st=_aut_~.. =ac_iity, 'N:^.~re_n e~.~:-
o= the user cslev'_si or =:.^~~ p:aen t .s cor.f _gure~ rec:_ve she
_e_e-rilion program~-r,ir; rom =:'le t2_2V15iOn d'_5==i~',:~i0i1 =_:'_11`.y
OVr d respec~ive one of the co~~:.uni ca~i o::s pa~hs~ AMENDED SHEET  



1 1 DEC 2002 - ao  display the television programming on that uss=
television equipment; receive gift information over the respective
co:n.~nurications path regarding the potential purchase of a gift for a
recipient at a location remote from that user telwision eauipment; provide
the user at that user television equipment with an opportunity to view the
gift info~-matioa through that user television equipment; a_-ld provide the
user at that user tel eve sion a :ui pr~ent with an opportune ty to
purchase the gift fo= the recipient at a location remote from that user
television equipment by supplying purchase infornatio:l that includes the
identity and the address of the recipient of the gift using that user
television equipme:lt . 73. The televisioT message system defined in
C1a11's 7 7 w?r2i :1 23Ch user t1 2V1.S10I": 2~'Lllpment 15 further
ce:~igured to deliver the pu=chase information to the television
distribution. facility for debiting a user accou.T t. -:. The televisio::
messaga defined in claim 77 w?:ereir. each user televis_on equipment. is
configured to provide ~ he user with an opportunity to identify whic:~
gifts ara to be purchased as pa=t of the purchase infor.,:a;.io :. The tel
eve si ~.. message systen., d=fined in .^.l a-L". 7 7 i: _=eln edCh uSe=
_?! 2ViSi0:1 C;'LllDment 1S fur ~:.... `'a~ co-=igured to prov_de the user
with an oppor=t!..^.i~_r to er.t~= the st~~2t address of the AMENDED SHEET
1 1 DEC 2002 _ 81 _ recipient s~ that the gift may be sent to the street
address. 8.. The television message system defined in claim 77 wherein each
user television equipment is further configtred to provide the user with an
opportunity to enter an address corresponding to the user television
equipment of the recipient so that a noti'fication~nessage may be sent to
the recipient's user television equipment notifying the recipient that the
gift has bsen purchased. 82. The television message system defined in claim
77 whe=ein each user television equipment is further configured to provide
the user with an opportunity to enter an e-mail address of the recipient so
that a notification r;essage may be sent to the email address notifying the
recipient that the gift has 



been ourc haled. 83. The television message system defined in claim 77
wherein each of the user television equipment is further configured to
receive the gift information over the respective com.~unicatio:~s path
regarding the poten=ial T_rchase or television program merchandise as a
gif~ for a recipient at a location remote from that user =elev`_s'_on
equipment, ad to p=ovide the user with ~:1 OpDOr~.u::_ty to purchase the
televi lion progra.~a .;.erc'.^.andis_ as the gif~, for .he recip'_ezt. The
te'_av=sio:: message syste^~ defined in lai:.". 77 'i: =~e'_..'! each Cf
t^_ usr t1?Vls_on e'.~L1'_~men= .S fu=Lh2= .^.Onflgt.:reC to receive the
gift inrormation over she r~soective co:n.TUni ca~ions path regarding the.
AMENDED SHEET   1 DEC 2002 - a2  pote::tial p'.:rchase of a pay-per-view
television'program as ~ gift _~= a recipier_t at a location remote from
shat user te_evision equipment, and to provide the user with an opportunity
to purchase the pay-per-view television program as the gift for the
recipient. 8~. A method for purchasing gifts in a television message system
in which users at a plurality o~ user television equipment (20, 97, 98,
100, 120) that are con~~cted to a television distribution facility (10',
93, 104, 116) by respective communications paths may purchase gifts for
recipients, the television distribution facility providing telev_sion
programming to the user television equi pment, co~~prising: receiving the
television programming ro:a =he telev'_sion distribution facility at each
of ~he ~_~~= te'_evision ecuipment over a respective one o the com~nu:~?
cati ons paths that is disp 1 aged on the user Lele-:isi o:~ a =uipment;
receiving gift information over one of the co~nr~.unications paths with a
given one of the user television. equipment, the gift information regarding
the potential p'.lrCh3Se Of a gift for a recipient at a location remote
from the given use!' i.eleViSiOn eQt:' ~''at2.^.t i ?_':Cj providing the
use. with an opportunity to v'_ew t~~ g?ft information on that user
television eg'.~'_c:,m^ . _::o' an op~or tunity to pu=c:',ase t'.^.e gift
for .___ =eC'^..... a= ~^_ ramOt IOCa=1C=1 i:.S_::C Lf:at L1S2 t?_S'Ji S_Or
~'.slb:lent, by Suppl ylnq pu=Cf:?S~ lnLOrIrva~.lOn C:3= i T:: ~'.:~s L}':2
lde.^.Llty a :?C: aid=esS C~ LIl? =eCipi 2n i. C::e gi'_ . . AMENDED SHEET



~ ~ oEC Zoos - 83  eo. The method defined in claim 85 further comprising
Delivering the purchase information to the televisior_ distribution
facility for debiting a user accoun t . 87. The method defined in claim 85
wherein providing the user with the opnortur_ity to purchase the gift
further comprises providing the user with an opportunity to identify which
gifts tire to be purchased as part of the purchase information. 88. The
method defined in claim 85 wherein providing tie user with the opportune=y
to purchase the gift further comprises providing the user with an
opportunity to enter the street address of the recipient so that the gist
may be se:!L to the street address. 89. The method derined in claim 85
wherein providing the user with the cpportun'_L~ t0 p',lrCh3S_ the gift
further comprises providing the user with an opportunity to enter an
address corresponding to the user television equipment of the rec'_pient so
that a~ notification message may be stint to Lie recipient's L:S2'_" televi
S10:? equlpmen L n0=:fyi i.g ~^i? reCl pl ent tlla~' the gift has been
purchased. S7. The met~:od de=fined i^ claim 85 wherein prov'_~'_rg
~'.'.^_e user wi t:~ the o?portur.l ~y to purchase the ~'Ii. -'.:=t.^...
COmprlSes 7=rJ~l=:!ng i-:.e L,sar. :with an Cp~J=='~..^.i t:v i.0 en=er
a:': 2-i~?3'__ add=E55 C. L:le reClDle:'LL s0 Lh.. a 'O=i flCatlOn
~~..eS537~ maV ~Cr? Se^L t0 t^e e :aail ad.d~e~s note fying :.he =e~ipien~
Lhat the gift has beer ~~,:rcrased. AMENDED SHEET   1 1 DEC 2002 - 84  91 .
T`:~ method def'_n ed in claim 85 wherein receiving Lhe gift informatiur_
further comprises receiving the gift information. regarding the potential
purchase of television progra.-n merchandise as a gift for a recipient at a
location remote from the given user televi si on eaaipment; and where_:~
aroviding the user with the op5ortunity to purchase =he gift further
comprises providing the user w_th an opportunity to purchase the television
program merchandise for the recipient. 92. .he method de=fi ned in c' airy
85 wherein receiv'_^g the gift information further comprises receiving the
gift information regarding the potential purchase of a pay-per-view
television program as a gift for a reClpienL at a location remote =nom the
given user television ecuipment; a~~ wherein providing the user w'.th ~he
opportunity Lo purchase the gift further COi~:pr_s25 prOVldlng the us_.
rilth a'_'. ~~DOrtll:li ty t0 purchase the pay-per-view te-evision
progra.-n for the reciDi~r.~. 93. A television. ~~ssage system in which
Ls2=s at use= television. ec-__p:~ent (20, 97, 98, 100, 120) =:~at are
connected to a =~levis~~n distribution facil' ty (? c. 93, 104, 1 1 of b.r
co~nn~.~n'_catiors paths (24, 99, 101, 102, 122). may send mess?ges to'each
others, the =elev=lion distr_~~~tion ~a;,ility providing .''_~'~ _sl:.n
~~0.^~."'~c:^T:l:lg 'otie= _.'?~ CO?T.'~:,...._CatlOnS paths CI:3t _S
.'_S~=3 y2,~.' on Lhe t15 ~_ .212 ~'_..'_J:1 eGll7.pillent, the .^..2SS~;c~
sV~=e.^,l CCTprls-.ng: 



a plurality ~_ she user television e~aip-.en " each of which is connec~e~o
the Television AMENDED SHEET   ~ ~ DEC 20D2 distributio:: facility by one
of the communications paths and each of which is co::'igured to receive
television programming from the television distribution facility over that
commu_~icat_ons path for display on that user television ea-uipment,
wherein an interactive television program g~side implemented on each user
television equipment is conf'_g,,:red to provide the user at that use.
television equipwent with an opportunity to send a message related to a
television program that is part of the television p=ogramming to another
user oL another user television ec-.~ipm2nt; and message equipme:a (22, 91,
106, 118) configured ~o distribute a message sent by a first of the users
to a second of the users, wherein the interactive prograsa guide on each
user television equipment is configured to o=ovide the first user at that
user television ecv.ipme::~ with an opportunity to send the sessage,
wi:erein the :~essage is transmitted to the h,2SSag? e~Lll.pu'.?nt _=Om t ?
_'lrSt user along an associa~ed c_^.e of =:za co~rmu.^._cacior.s ~a~:~s and
is stored on she message equipme.^.t for a period of time long enoug~ to
enable the second use. to access the message at ^is convenience f=om the
ressage equipment. :-".. T~le televisi:,- :~essage system defined ir_ clair
93 w::erein the user te?evision equipment a=a ~OT.lflgu?'2d .O prOVlde
i.!12 uS?'_' at ti~at user television equigmen~ 'pith an oppo;~uni=': to
send a reminder ressa;e `_~ another use= of _._..=har use. television
_?~,:.iC.:~2^ = ..^. 'ri.t~.^ G ~le~~ i =_.... D=v~`3.'TL that is =ece_ced
a_ ~arL o. _ .__ =ele-r_sioZ p=cgrasming. The te=avi 5_ :.'. T.eSSage
SySi.em defined in L ~~ai_~ 93 '~eLeln t!:a _:l_e=a~:._ve D=Ggram guide on
tt7.~ AMENDED S;'EET   1 1 DEc 2~ - 86  user telev'_s_on equipment is
configured to provide the user at t?:a= user television ea-uinment with an
opport~.nit_r to send a recommendation message to another ~~ser of
ar_c.'.her user television equipment to watch a television. program that is
received as part of the tel evisior. p=ogramming. 9c. The television
message system defined in 



claim 93 wherein the interactive program guide on the user televis'_on
equipment is configured to provide the user at tha~ eser television
equipment with an opportunity =o send an audio message ~o another user of
another user television equipment. :7. The television message system
defined in claim 93 we=ein the interactive program guide on each user
television equipment is configured to provide the user at th^.a= user
television eouinment with an o?por~unit~r ~o send a video message to
another user or n t~ ~., ~ ,- ~ _ - - a o ; a ; - ~ a._o ~._.._ ~.. ~ _ _ l
,.v i s _o~ qu_5-.2.. _ . :3. The television message system defined in
claim 93 w~~~ein the message equipmez~ is a message server loco=ed at the
television dis~_ibution facility. :3. The television message system defined
in clai:r. 93 w'.-.a=ein the interacti ve brogra~m guide or. the user
~elev_sion equipm2n~ is configured to provide the user at ...__ ~_aer
television eauin:nen~ with an oapo==u.^.'___ =o send a message .o a user oy
a use= :. C T.'='.,:.:'_ _ ,_, ? ~ _ = .'. S a qu i DI',',a :': ~ ( ~ i ~ j
. The televisio^ message sys~e:n defined clair. 93 :==rein the =nterGc=ive
prcgram guide or. the_ AMENDED SHEET   ~ ~ o~c 2ooz - a~  user television
equipment is configured to provide the user at than use= television
eauipment with an opportunity to send a message to a user recipient by
selecting 'the user recipient from an address book, the address book
containing an address of the user recipient. 101. Tie television message
system defined in claim 93 wherein the interactive program guide on the
user television ea_uipment is configured to provide the user a~ that user
television equipment with an opportunity to send a message to a group of
other users by selec~ing the group of other use=s from an address book, the
address book containing addresses of the other users in the group. 102. The
televisior~i112SS3ge system defined in clam: 93 werein the interactive
grog=am guide on the user television equipment is conf~gurad to provide the
~.:ser at tha= use. televisio:~ equi pmer.t wi th an oppo=~~~nity to send a
message to other users of other '.a e= Television equipment who are
watching a current television progr~~n that the user is watching, the
curie^t television program being part of the television oroc~-r.-~~i^ -7 '
.03 . ^::e tel evision message syste:~ defined in clai.-.. 93 ~~erein the i
ntera`cti ve progra~-n' guide on the use= ~e"~ev'_sion equipment is
configured to provide t::z vse= =_t t::=_ _ usa= televi sic: ?a-uior~en t
wi th an 00N0_ =~~~1~'~ ~O sc.^.G' a h.eSSa^ t0 Ot.~?= uS2rs O'_' Othcr
L.'.S. _21 e'i'_s~.On ?^ui Jment '.v^O die 1n.2.ested in a pa=L_C',11 a=
~2lev'_510n prOgra_-~. AMENDED SHEET 



s i o~c Zoos - 88  i04. The television message system derived in claim 93 w
e=e_:~ the interactive progra~-n guide on the user ~.elevision equipment is
configured to provide the user at that user television equipment with an
opportunity to send a message to other users of other user television
equipment who are interested in a particular television channel. 105. The
television message system defined in claim 93 wherein the interactive
program guide on the user television equipment is configured to provide the
user at that user television equipment with an opportunity to send a
message to other users of other user television equipment who are
irate=ested in a particular category of television progra.~ns. I06. The
television message system defined in claim 93 wherein the interac_iVe
DrOgr~-n guide on the user Lelevision equipment CO^_^.ected ~o .he
television dl.Str_b',.1~i0:? f3Cillty 1S COn~ig'".=ed ~O _.^rrOVide a user
at that user television equipent wish an opportunity to send a message to a
user of a user television . equipment connected to a different television
distribution facility. ?07. A method for d'_scributing messages in a
television message system i.^.^. ~Nhich a plurality of user television
euuipment~(20, ~7, 98, 100, 120) are cor_r.~~t2d to a television
d=s=ribL~~on facility (lo, 93, i~4, i_~) by cc:r~nunicat:.~~-s pat:~s ;~4,
99, _01, IC2, Q22), v:?~ teleVlSiOn a~S=rib::=?o.^. f3C11_t:i p=OJ_'ai?"ig
=e'_BViSl.On prOgr?:'.=.=n3 OV2= =he co~;~.-~v.:ni ca=_ons paths that is
c:isplayed oz the user telev'_sion equipment, compr_s'_ng: AMENDED Si-iEET
1 1 DEC 2002 receiving telev?sion p=ogra_mming on each o the use.
television ewiome_^.~ from L:ze television distribution facility over the
communications paths for di splay on the user television. equipme.^.~;
implementing ar_ interactive program guide that provides a first user at
each user television equipment with an opportunity to send a message
related to a televisio-! prop=?~ that is part of the television programming
fro: that use. television equipment to a second user at another o=a of the
user television equipment; and transmitting to message to message equipment
(22, 91, 106, 118) from the =first user along an associated one of the
comm':r-:icatio:a paths, wherein the message is stored on the xessage
e~aipment for.a period of tine long enough tc enable she second user to
access the message at his convenience from the message eC7ul:Jrl2nt . 103.
The method def_-ed in c'_ai~n 107 wherein i:nple~rentirg the interactive
p=ogram ~~ide =urther comprises p=oviding the user a~ that Lser television'
e~uipme:a with an opportunity ~o send ? reminder m=ssage to another ',l5er
of a.~.~~=~:er use. tel evi sion ~Yll?pI"..e::. i.v `rJatCh a LleV~ S=L.^.
pxOg=? ~ LnaL iS ~ecelV?d a5 p3-t O~ L!12 t21 eJ_S_On D.^~=3mm'_.^.g. :;9.
The method de='_::ed i r. cl =__:~ 107 wherein _.^.lpl~:.^,:1L..^ ~ t^2
=nLera.CtlVe = =Ogram C'~'_  Lrther :O.'.?^_lSeS . =:rv=~'_..^.7 L.'le
',lSer 3_ v:lc'.L '____ telc~VlS'_On 



~ :'~.'.1.^.:,~3:?t 'r:_L:? a:l O.^.OCrL`~::~L'; =:r Se:l^ _
=e.^.OIP~Ll2:ldatl0?'1 .'..eSS"' L'O a.... Lll2r '.'.Sr O. a::~ _ .
'.:5.'-.._ ~-eVlSl On 20~,.110T.~.^.= ~~ SJ3tCh ? ~.rl eVl.S:~.': :.rOC=a-:
Lu3~ 15 _C21'~ed a5 5dr~ O. ~'h2 Lel2'%'_SiOn p~0~=a_'P.:L!=ng. AMENDED
SH=ET   1 7 DEC 2002 - 90  _10. The metrod de"_ned in claim 107 wherein
implementing t~:e interactive program guide further comprises providing the
user at that user television equipment with an opportunity to send an audio
message to another user of another user television equipment. 111. The
method defined in claim 107 wherein implementing tae interactive program
guide further comprises providing the user at that user televisior_
equipment with an opportunity to send a video message to another Lser of
another user television equipment. 112. The method defined in claim 107
wherein the message equipment is a message server located at the television
distribution facility. 1.3. The method deyi:.ed in claim 107 wherein.
imple:~entin; the interactive p=og=a.-n guide further comprises p=oviding
the user a~ than user television equipment riith an opoo~tunity to send a
message to a user of a use. communications ee-uipment (114). 114. The
method de=fined in claim 107 wherein implementin7 the interactive p=ogra_m
guide further comprises p=oviding the use. a~ that user television
equipment w_th an oppo=tunity ~o send a message to a user reClp_nt by
selecting the user recipient from an add=ess bo=:<, tze address bce:<
containing an address of _::e ~~se= re~?oien~_. :'_ ~ . The r..e =hod ce' ~
.^.ed .n cl ai m 107 wherein impleTenti.^.~ the interactive p= r ., ogram
guide furthe comprises providing the use. at that user television AMENDED
SHEET   > > DEC 200Z _ 9. _ equipment with an opportunity to send a message
to a group of otrer users by selecting the group of other users from an
address book, the address book containing addresses of the other users in
the group. 



116. The method defined in claim 107 wherein implementing the interactive
program guide further comprises providing the user at that user television
equipment wish an opportunity to send a message to other users of other
user television equipment who are watching a current television progra~~
that the user is watching, tre current television program being part of the
television prograsming. 117. The method defined in claim 107 wherein
implementir_g the interactive program guide further comprises p=oviding the
user at that user television eqoioment with a:l opportunity to send a
message to other users of other user teievisio:~ eaui~nent who are
interested .n a parti cular ~elevisio:~ p=ogrw-1. 118. The method def_ned
in claim 107 wherein implementing the interactive p=ogra:~ guide further
comprises p=oviding tze user a~ that user television eqLl.ipu ent iv_t^
a:'1 OpJO= tl:n==V t0 Se::G a meSSage t0 Othe. uSerS O~ O~:?2~ user =a 1
eV1510n e';llli bme:lt Wh0 are l.nter25ted .n a Dar tlCU1 ar ~e_eVlSiO:a
channel . __3. Tie :~e shod de'i ned i:-: cl aim 107 wherein l:P.pl
?.",?2nt i - ; ~%y i ~ =2~ a"~1 v 2 ~=. .. r .. . _ Jgrd:.". ;111C2 =L'.=
tl:er COTi.C=lSeS :'=JVi d_:'?~ ~. =? L'_S?. __ t^3. '.:.Se~ tel eVi 5i On
2L1'_=:.'.2.^._ ~_~^ a:: G~p.^.=.L.'.::___: =G 52~._ a m2SS3g2 t0 other
use=s of o.'.^.e_- user ~a_e;risio:: ecuior,.ea~ w~lo a=a AMENDED SHEET   1
1~ DEC 2002 interested in a particular category of television programs.
120. The method defined in claim 107 wherein implementing the interactive
program guide further comprises providing a user at that user television
equipment with an opportunity to send a message to a user of a user
television equipment connected to a different television distribution
facility. AMENDED SHEET .A,r.A%.AlL.A3.AaS .A .As .A .A .AL .A9YY 



.A  .A`Y .As .Aa .Asa, .A .AF .As; .As(  .A .A[ .AY .AaY .As3.ANf.ANR.Af

.A.Y?.A{.A .AaF.A.A( .An.A3 .Ah,.AufR.A.Ah@ .AN .A..A .A 



.AHl .AF.Al .A.A@ .A .A5 .A.A .A .A .AFR.A@ .A .AFF.A`; .A.ALAY.A`{.A

.Al.A`UY.A`A.A9A .As2.A.A;2.AsN.As(.A9.A`3.Al.A9l.AL.A9u.As,.A9.A.Al.A(.As;

.A&F.A`.A9{r.A..A9_.ALL.AL9
/oC'.@P|vqkf`ZU]caU]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caV]ca]ca]ca]
ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]cRa]ca]cLa]caU]ca
%5E|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]c^a]caU]caU]ca
]ca]ca]ca]ca]ca]ca]ca]c$a]c$a]caU]ca]caU]ca %*<?IO&0is
(Wysnid^YSU]ca]caU]ca]ca]ca]caU]ca U]c^a]c^a
U]c^aU]ca]caU]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"aU]c"a]ca]ca]ca]ca]
ca z{tva c
>!@!""""e#g#######$$$F%h%|vpke`[Uid^YSU]]c^a]ca]caU]ca]caU]caU]ca]ca]caU]ca
]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]c^a]ca]c^a]ca]caU]ca]caU]cah%
%%k&m&&&&&x'y'''o(q(2)3)5*;
*=*C*G*S*b*d****+++,zuoje_ZUid^YSU]]ca]ca]c^a]ca]ca]c^a]caU]caU]caU]caU]ca]
caU]ca]ca]ca]c^a]caU]ca]caU]ca]ca]c^a]caU]ca]caU]ca]caU]ca]ca]c^a]ca,,,b-.0
0"0103090I0K0>1@1R1S12233D4F4556666666}xrmgb\Vid^YSU]]U]caU]ca]caU]ca]caU]c
a]caU]ca]caU]ca]caU]ca]caU]ca]ca]c^a]caU]ca]ca]caU]ca]caU]caU]ca]ca]ca]ca]c
a]ca]caU]ca6666770818888888>9@999::@;C;
;<\<^<w=}=====}wrmhb\Wid^YSU]]U]caU]caU]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]c
a]caU]ca]caU]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]caU]ca]ca]ca]ca]ca===?>@>?? 



DDDD)D8D9D_D`DDDEEpIrI]KcKpK|K~KKKKMM|vpke`[Uid^YSU]]c^a]ca]caU]ca]caU]caU]
ca]ca]ca]caV]ca]ca]c^a]caV]ca]ca]c^a]caU]caU]caU]ca]caU]ca]ca]ca]c^a]ca]c^a
]ca]caU]caM|O~OgPhPsPuPRRRRRSSSNSPSSSTT3T4TXXYYZZZZ%Z|wrmga\Wid^YSU]]]ca]ca
U]caU]ca]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]caV]ca]ca]caU]ca]caU]caU]ca]c$a]
ca]ca]c^a]ca]c^a]ca]c^a]ca%Z&Z[Z]Z[[5[7[[[]]^^__(`*```aamasaaaaaaabb+e}wrmh
c^XS]ca]c^a]ca]ca]ca]ca]caU]ca]ca]ca]ca]c^a]caU]ca]caU]ca]caU]ca]caU]ca]caU
]ca]caU]ca]caU]ca]ca]c^a]caV]ca]ca]ca
+e,e?eAeffhhhhhhhhBpEpHpUpapcpipxpypqu|uwwwwwww|wrmga\Vhc^XS]cU]ca]caU]caU]
ca]ca]ca]ca]c^a]ca]caU]ca]caU]caU]ca]ca]caU]ca]ca]caU]ca]caU]caU]ca]ca]ca]c
a]c^a]caV]ca]ca]c^awww,x.xe{g{{{')0>?djw}xrmhc]XS]ca]caU]ca]ca]ca]caU]ca]ca
U]ca]ca]c^a]caU]ca]caU]ca]ca]caU]ca]caU]caU]ca]ca]ca]ca]c^a]caV]ca]caV]ca]c
a]ca]ca deFG RT9;
ik@KMNoq}wrlga\Vhc]XS]cU]ca]caU]ca]ca]c^a]caU]ca]caU]ca]caU]ca]caU]ca]caU]c
a]caU]ca]caU]caU]ca]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]ca]caq "JKW]jvx56HI
}xsmhc]Xhc]XS]cU]]ca]c^a]ca]caU]ca]ca]caU]ca]ca]ca]ca]c^a]ca]c^a]ca]c^a]ca]
caU]ca]caU]caU]ca]ca]ca]caU]ca]ca]c^a]caU]ca]ca7=AJVX_opEG+|vqkf`[Uhc]XS]U]
ca]caU]ca]ca]c^a]ca]c^a]caU]ca]ca]caU]ca]caU]caU]ca]caU]ca]ca]ca]c^a]ca]caU
]ca]caU]caU]ca]caU]ca]ca]ca]c^a+24|~U[]huw~}xsmhc^Xhc]XS]U]U]ca]ca]ca]ca]c^
a]ca]ca]c^a]caU]ca]caU]caU]ca]caU]ca]ca]caV]ca]caV]ca]ca]caU]ca]caU]ca]ca]c
a]ca]caU]ca]caKM-/:?}]_]cp|~V|vqkfa[Vhc]XS]U]ca]c^a]ca]caV]ca]caU]ca]caU]ca
U]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]c
afh!16NP|wqlfa[Vhc]XS]U]caV]ca]caU]ca]caU]ca]caU]ca]ca]c^a]caU]ca]caU]ca]ca
U]ca]caV]ca]ca]caU]ca]ca]caU]ca]ca]caU]ca]ca]c^a]caV]ca)0_X^kwyKM}wrlga\Whc
]XS]U]]ca]ca]c^a]caV]ca]ca]c^a]caV]ca]ca]ca]caU]ca]caU]caU]ca]ca]ca]ca]c^a]
ca]c^a]ca]ca]caU]caU]caU]ca]caU]ca]ca+1>JLSaCINWc~ytoje_ZT]U]ca]caU]ca]ca]c
a]ca]ca]ca]caU]ca]caU]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]c^a]ca]c^a]caU]
ca]caU]caU]ca]ca
cel{|UW#$|vqlgb\Vje_ZT]U]U]caU]ca]ca]ca]ca]caU]ca]caU]caU]ca]caU]ca]ca]caV]
ca]ca]caU]ca]caU]caU]ca]caU]ca]ca]caV]ca]ca]caU]ca]caU]ca   tv
!#07q*,~~xsmhb]Xje_ZT]U]U]]ca]caU]ca]caV]ca]ca]c^a]ca]c^a]ca]c^a]caU]ca]ca]
caU]ca]ca]ca]ca]ca]c^a]caV]ca]ca]c^a]caV]ca]ca]caU]ca]ca57!!"""")"*"##-#.#)
$*$''''((V)\)}wrlga\Wje_ZT]U]U]ca]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a]ca]c^a
]ca]caU]ca]caU]caU]ca]ca]ca]caV]ca]caV]ca]ca]caU]ca]ca]caU]ca\)i)u)w)~)))**
**++[,b,,,@-B-..H.Y...d/f/00J0L00{vpke`ZUje_ZT]U]caU]ca]ca]c^a]caU]ca]caU]c
a]ca]c^a]caU]ca]caU]ca]caU]ca]caU]ca]ca]c^a]caU]ca]ca]c^a]ca]caU]ca]caU]caU
]ca]ca000000000$1&133{4}4u5555A7C7888(84868=8M8N8::}wqlfa\Vje_ZT]U]U]ca]ca]
caU]ca]caU]caU]ca]ca]caU]ca]ca]c^a]ca]c^a]caU]ca]caV]ca]ca]c^a]caV]ca]ca]ca
U]ca]caU]ca]caU]ca]ca]ca:5;>;N;U;
;;<</=1=>>^?d?q?~?????;B=BFFFGGGGGH|wqkf`[Vje_ZT]U]]ca]caU]ca]caU]caU]ca]ca
]ca]ca]c^a]ca]caU]ca]caU]caU]ca]ca]ca]caU]ca]ca]c^a]caU]ca]ca
UV]ca]caU]ca]caU]ca]caHH7III{J~JKAKCKTKVKLLN
NN*N,N3NBNOPPPPQQRR5ST|vqje_ZUje_ZT]U]ca]caU]ca]ca
UV]ca]caU]ca]ca]c^a]ca]caU]ca]caU]caU]ca]ca]ca]caU]ca]ca]c^a]ca]c^a]ca]ca
UV]ca]caU]ca]ca]caU]caTTT*U0U2U=UIUKURUbUcU\\\\\\\``(aaUbWbcccccd
d}xrmhc]Wje_ZT]U]U]caU]ca]ca]ca]ca]c^a]ca]c^a]ca]ca]caV]ca]caU]ca]caU]caU]c
a]ca]ca]ca]ca]ca]caU]caU]ca]caU]ca]ca]ca]ca UV]ca dd
d!diikkkkkkkmmmxnJoMoopq%rLrrrrrrrrrrztoic^XS]caU]ca]caU]caU]ca]caU]ca]ca]c
a]ca]ca]ca]ca]ca
UV]ca]ca]caU]ca]ca]caU]ca]caU]caU]ca]ca]ca]ca]c^a]ca]caU]ca]ca
rczizwzzzzzz{{K~L~hi7:tv8}xrmgb\Wic^XS]ca]caV]ca]ca]c^a]ca]c^a]caV]ca]ca]c^
a]ca]caU]ca]caU]caU]ca]ca]ca]ca]c^a]ca]c^a]ca]caU]ca]caU]caU]ca]ca]ca]ca8>@
KY[bpF#)68DK}68}xrlga\Vic^XS]cU]ca]caU]ca]caV]caU]ca]ca]ca]caU]caU]ca]c$a]c
a]ca]caU]ca]ca
UV]ca]ca]caU]ca]caV]ca]caU]ca]ca]caU]ca]caU]ca]ca8%'(46=MNAL<?|wrlga\Vic^XS
]cU]ca]ca]c^a]caU]ca]ca]caU]ca]caU]caU]ca]ca]ca]caV]ca]caV]ca]ca]caU]ca]caU
]caU]ca]caU]ca]ca]caU]ca]caU]ca]ca?BHMTk|Ya
2?EGJi|wqlf`[U]U]ca]ca]c^aU]ca]caU]ca]ca]ca]caU]ca]ca]caU]ca]caU]ca]ca]ca]c
a]ca]caU]ca]ca]ca]c^a]ca]ca]ca]ca]ca]caV]ca]ca
&iz}2i@x|wrlga\Wlf`[U]U]]ca]ca]c^a]ca]c^a]ca]caU]ca]ca]ca]caU]ca]caU]ca]ca]
ca]caV]c$a
UV]c$a]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]ca573:t&7DKNCTah1^-zupkfa\WU]]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]c^a]ca]c^a]ca]c^a]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]c"a!-yCVY
in<r}xsnid_ZUkfa\W]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]ca]c
^a]caU]ca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]ca
"b&3DQXzvyzL}W1D{vqlgb]X]c]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
c^a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca!DUbi+#tv$@=Aao|wrlgb]X
]c]ca]ca]c
a]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca!"nzd-/DELP}xsnib\Wlgb]X]]caU]ca
U]c^a]ca]ca]ca]caU]ca]ca]ca]ca]c^a]ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca]ca]ca
U]ca]ca]ca]ca]ca]ca]ca P[vz`i~ysnha[VPnU]ca]caU]ca UV]caU]ca]caU]ca]caU]ca 



U]c^aU]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]caU]ca]ca
U]ca'(sz}?!4ERYc;
{vqlgb]Xca]]ca]ca]ca]ca]ca]ca]ca]c"a]ca]ca]ca]c^a]ca]ca]c^a]ca]c^a]ca]ca]ca
]ca]ca]ca]ca]caU]ca]c^a]caU]ca]ca]c^a]ca
TX[`bimq)*~9>+VYe{upje_ZTcU]ca]caU]ca]caU]ca]caU]ca]ca]ca]ca]ca]ca]c^a]ca]c
a]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]ca]caU]ca]caU]ca]caU]ca ejlsu5 T
Ul<7HU\,}xsnid_ZUU]ca]ca]ca]ca]ca]c"a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]ca!,MWo+<JQ    !!
!"#$[$$%%0&&&&&|wrmhc^YU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca!&&())++,,,,,,,-=/V/@0?
1Y116272222223345
7'7~ytoje`[VU]]ca]ca]ca]ca]ca]ca]ca]c$a]ca]ca]ca]c^a]ca]ca]ca]ca]ca]ca]ca]c
a]ca]caV]ca UV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!'7T77777777777W888888:;;
<,<6<:<@<F<[<^<<=s>w>}xrmgb]XSje]ca]ca]ca]caU]ca]caU]ca]caU]ca]caU]ca]caU]c
a]ca]ca]ca]caU]ca]ca]ca]ca]c^a]ca]ca]c^a]caV]ca V]c^aV]ca]ca]ca]ca
w>>>???/A[ABCC=DcDDDE(E[EEEEEEEEEEFGCG<HIdII~ytoje`[Vc]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]c^a]caU]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]c
a]ca]ca!I/J8KQKSK_KaKKKKKLMMNPPSPUP8QQQQQ4SSST|U}UU>VWX!X.X~ysnid_ZU]ca]ca]
ca]ca]ca]ca]c^a]ca]ca]ca]ca]c"a]c"a]ca]ca]ca]caU]ca]ca]ca]ca]caV]ca]c$a]ca]
ca]caU]ca]caU]ca]ca]ca]ca!.XX9Z[\,]]]^^^^^^^^_`xaaxbc)dtdddddfef$hdhnhh~yto
je`[V]]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c^a]
ca]ca]c^a]ca]c^a]ca]ca]ca]ca]ca]ca!hSiTiiiiiizjjjjjkk<lJlxbc)dtdddddfef$hdh
nhh~ytoje`[V]]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]caU]ca]ca]ca]ca]c^a]ca]ca]ca]c^a]ca /iH*,m10%Gw&'()-f -10%GG&'()-9
10%G&'()-&$ 10%G&'()-
10%G&'()-#10%G&'()-&,10%G&'()-oC^<*,m10%!6)Z10%}}&'()-,!()Z10%o#o#&'()-,!&1
0%GG&'()-S3%10%G&'()- `10%G&'()- 3,m10%zz&'()-fC@}^SH=,m10%! 10G 10G
10G=10%G&'()-  8310%G-&'()-g  8310%G&'()-g!;2 10%&'()-g!2 10%GG&'()-g
}[<SH=,m10%Y  10%&'()--)!@Y  10%&'()--)!c`Y  10%!!&'()--)!Y
10%>>&'()--)l10%&'()-&@10%&'()-G  wX9.= 



10=10%&'()-   710%&'()-! 4Y10%&'()-,!Y  10%ii&'()--)!aY  10%&'()--)!IpY
10%&'()--)%gH= 10=1`l 10%&'()-g!6Zl 10%&'()-g!,l 10%&'()-g
10%&'()-y&10%&'()- 10 10%5}[9H= 10!~l!10%&'()- !fl!10%55&'()- l!10%&'()-
!Dl!10%&'()- !Sl!10%&'()- 10%&'()-S*9:;<IzodY: 10!,&@10%&'()- 10 10
10=10%&'()-!l!10%PP&'()- !l!10%88&'()- !l!10%LL&'()- IO&0zX9dY: 10`F
10%6&'()-!1F 10%&'()-!N3 10%&'()-@!1_3 10%&'()-@!,3
10%QQ&'()-@10%&'()-01is}^<dY: 10!I3
10%&'()-Ts210%&'()-010%&'()-!N`'Y10%++&'()-@'Y10%&'()-@!('Y10%&'()-@(Wuj_@
10!#S10%@&'()-  10 10 10l=10%&'()-;p10%&'()-!810%&'()-70810%&'()-7iO0@
!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$ 



10%@&'()- 10%@&'()-`10%@&'()-M10%@&'()- !"qW=@ !10%@&'()-'$!10%@&'()-'$'D
!!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D !"PQRSpR8@ !10%@&'()-'$'D
!'!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D !'!10%@&'()-'$pQ3@ 'D
!'!10%@&'()-'$'!10%@&'()-'$!10%@&'()-'$'D
!'!10%@&'()-'$'!10%@&'()-'$6789itZ;@
'!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D
!!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$ijklqW8@ !10%@&'()-'$!10%@&'()-'$'D
!!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D ! pR8@ !10%@&'()-'$'D
!'!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D !'!10%@&'()-'$:;<=sttU7@ 'D 



!!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D !!10%@&'()-'$!10%@&'()-'$twxtU6@
!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D
!!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$$ % & ' qW=@
!10%@&'()-'$!10%@&'()-'$'D !!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D !' ` a d
e    pR8@ !10%@&'()-'$'D !'!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D
!'!10%@&'()-'$      !!oP2@ 'D !!10%@&'()-'$!10%@&'()-'$$!10%@&'()-'$'D
!!10%@&'()-'$!10%@&'()-'$!!!=!>!A!B!C!tZ@@ 'D
!!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D
!!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$C!D!E!F!}!~!!!qW=@
'D!10%@&'()-'$!10%@&'()-'$'D !!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D
!!!!!!!!!pR8@ !10%@&'()-'$'D !'!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D 



!'!10%@&'()-'$!!""""""pV8@ 'D !!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D
!'!10%@&'()-'$'!10%@&'()-'$"""5"6"7"8"g"tZ;@
!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D
!!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$g"h"i"j"""""qW=@
!10%@&'()-'$!10%@&'()-'$'D !!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D
!""""""""kM3@ !10%@&'()-'$'D !'!10%@&'()-'$!10%@&'()-'$(!10%@&'()-'$'D
!'!10%@&'()-'$"")#*#+#,#d#e#tU7@ 'D !!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D
!!10%@&'()-'$!10%@&'()-'$e#h#i######tZ;@
!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$'D
!!10%@&'()-'$!10%@&'()-'$!10%@&'()-'$#########`?  910%'?$'&'()-
#10%'?$'&'()-10$10$10$ Y610%$&'()-s-!10%@&'()-'$'D !##$$$$D$eE`?
!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$   10%'?$'&'()-$  



10%'?$'&'()-) `10%'?$'&'()-sD$E$F$G$l$m$n$o$lP4?
!10%'?$'&'()-&$!10%'?$'&'()-&$'I
!!!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$'I !o$$$$$$$$iK/?
!10%'?$'&'()-&$('I !!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$('I
!!10%'?$'&'()-&$$$ %%%%C%D%iI+?'I
!-!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$'I
!-!10%'?$'&'()-&$!10%'?$'&'()-&$D%E%F%i%j%k%l%%nR2?!10%'?$'&'()-&$!10%'?$'&
'()-&$!10%'?$'&'()-&$'I
!!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$%%%%%%%%lP0?!10%'?$'&'()-&$!1
0%'?$'&'()-&$-'I !!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$-'I
!%%&&&6&7&8&iK/?!10%'?$'&'()-&$'I
!!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$('I
!!10%'?$'&'()-&$8&9&j&k&n&o&z&{&nN0?'I
!!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$'I
!!10%'?$'&'()-&$!10%'?$'&'()-&${&|&}&&&&&&nN.?!10%'?$'&'()-&$!10%'?$'&'()-&
$!10%'?$'&'()-&$'I
!!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$&&&&&&&&lP4?!10%'?$'&'()-&$!1
0%'?$'&'()-&$'I !!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$-'I
!&!'"'#'$'\']'^'iK/?!10%'?$'&'()-&$('I
!!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$('I 



!!10%'?$'&'()-&$^'_'''''''jJ,?'I
!$!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$'I
!!10%'?$'&'()-&$!10%'?$'&'()-&$''''''''rV6?'I!10%'?$'&'()-&$!10%'?$'&'()-&$
!10%'?$'&'()-&$'I
!!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$'''''(((lP4?'!10%'?$'&'()-&$'
!10%'?$'&'()-&$'I !!10%'?$'&'()-&$!10%'?$'&'()-&$-!10%'?$'&'()-&$-'I
!(9(:(;(<(n(o(r(iK/?!10%'?$'&'()-&$('I
!!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$('I
!!10%'?$'&'()-&$r(s(t(u(v(y(((nN0?'I
!!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$'I
!!10%'?$'&'()-&$!10%'?$'&'()-&$((((((()nR2?!10%'?$'&'()-&$!10%'?$'&'()-&$!1
0%'?$'&'()-&$'I !-!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$))));
)<)=)>)lP4?!10%'?$'&'()-&$!10%'?$'&'()-&$-'I
!!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$-'I
!>)w)x)y)|))))eG+?!10%'?$'&'()-&$'I
!!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$('I
!!10%'?$'&'()-&$))))))))nN0?'I
!!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$'I
!!10%'?$'&'()-&$!10%'?$'&'()-&$)))3*4*5*8*9*:*oNA410$10$
F610%$&'()-s!10%'?$'&'()-&$'I
!!10%'?$'&'()-&$!10%'?$'&'()-&$!10%'?$'&'()-&$:*;*G*S*b**>++oN-4
`s!10%\T#\&'()-f  O`s!10%2 "$2 &'()-f s!10%&'$&&'()-f  



10%&%%&&'()- y:10%&%%&&'()- `$10%&%%&&'()- 10$+,,b--.~.|[:-4 `s
`!10%,$&'()-, d`!10%&%%&&'()-, `!10%BT#B&'()-, d!10%&%%&&'()-,
`s!10%&a&&'()-f `s!10%\%%\&'()-f~./J/00000"0|obU4 $10%%&'()-
10&%%&10&%%&10&%%& 3610%&%%&&'()-s h`!10%?%%?&'()-, `!10%&"&&'()-,
$!10%6%%6&'()-,"0103090I0J0K0|`DbU4 $10!10%%&'()-,#!10%%&'()-,#  310%%&'()-
Y 10%%&'()- `10%%&'()-s f`10%%&'()-K0t0u0v0w0000iK/4!10%%&'()-,#';
!!!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#'; !!10%%&'()-,#000000"1#1nN04';
!!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#';
!!10%%&'()-,#!10%%&'()-,##1$1&1=1>1A1B1n1jN.4!10%%&'()-,#!10%%&'()-,#!10%%&
'()-,#';
!-!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#n1o1p1q11111lP44!10%%&'()-,#!10%%&'()
-,#'; !!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#'; !1111122"2iK/4!10%%&'()-,#(';
!!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#(';
!!10%%&'()-,#"2%202122232]2^2iI+4';
!-!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#';
!-!10%%&'()-,#!10%%&'()-,#^2_2`222222nR24!10%%&'()-,#!10%%&'()-,#!10%%&'()-
,#';
!!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#22223333lP04!10%%&'()-,#!10%%&'()-,#-'
; !!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#-';
!3'3(3)3*3Q3R3S3iK/4!10%%&'()-,#'; !!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#(';



!!10%%&'()-,#S3T3333333nN04'; !!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#';
!!10%%&'()-,#!10%%&'()-,#33333444nN.4!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#';
!!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#4444C4D4G4H4lP44!10%%&'()-,#!10%%&'()-
,#'; !!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#-';
!H4I4J4K4L4444nP44!10%%&'()-,#'; !!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#';
!!10%%&'()-,#44444444nN04'; !-!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#';
!-!10%%&'()-,#!10%%&'()-,#44455555jN24!10%%&'()-,#-!10%%&'()-,#!10%%&'()-,#
';
!-!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#5555K5L5M5N5lP44!10%%&'()-,#!10%%&'()
-,#'; !!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#'; !N55555555iK/4!10%%&'()-,#(';
!!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#('; !!10%%&'()-,#55555555jJ,4';
!#!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#';
!!10%%&'()-,#!10%%&'()-,#55566768696j6nR24!10%%&'()-,#!10%%&'()-,#!10%%&'()
-,#'; !!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#j6k6n6o66666lQ04
610%%&'()-s,!10%%&'()-,#-'; !!10%%&'()-,#!10%%&'()-,#!10%%&'()-,#-';
!666666666vU4    10%%&'()- l 



10%%&'()-; M10%%&'()-s  M10%%&'()- $-10%%&'()- 10%10%10%66666.7/707pX<4
!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$07g7h7i77777s
W74
!10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$77777788xX@4
!!10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$!88V8W8X8888pX<4
!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$8888888(9sW74
!10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$(9)9*9=9>9A9h
9i9xX@4  !!10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$!i9j9999999pX<4
!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$9:::5:6:7:]:s
W74
!10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$]:^:_::::::xX
@4  !!10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$!:::::; ;;t\@4
!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$;5;6;7;b;c;d;
;sW74  !10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$!(!10%%&'()-:$;
;;;;;;;|\D4  !!10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$!;
;<<<.</<0<pX<4
!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$!&!10%%&'()-:$!10%%&'()-:$0<[<\<_<`<a<
b<<w[;4
!10%%&'()-:$!10%%&'()-:$!:!10%%&'()-:$$!10%%&'()-:$!!10%%&'()-:$<<<<<<==xX@
4  !)!10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$!==;=<===u=v=w=pX=4
!10%%&'()-:$)!!10%%&'()-:$!10%%&'()-:$!!10%%&'()-:$!10%%&'()-:$w=z={=|=}===
==vU4   g10%:2&:&'()- L`10%:2&:&'()-s SM10%:2&:&'()- #10%:2&:&'()-
10%10%110% 3s610%%&'()-s======>>oO74
t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2&:&'()-T# l
10%:2&:&'()->>0>1>2>X>Y>Z>pX<4
s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2
&:&'()-T#Z>>>>>>>?sW74
s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:2
&:&'()-T#??????D?E?xX@4
t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!E?H?~
??????pX<4
s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2
&:&'()-T#???? @@@D@sW74
s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:2
&:&'()-T#D@E@F@@@@@@xX@4
t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!@@@@@
/A0A1ApX<4
s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2
&:&'()-T#1AgAhAiAAAAAsW;4
s!10%:2&:&'()-T##s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:
2&:&'()-T#AAAA BBBBBsW74
s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:2
&:&'()-T#BBCBDBzB{B~BBBx\D4
st!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!BBBB
BBBBpX<4
s!10%:2&:&'()-T#t!&s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:
2&:&'()-T#BBBB'C(C+C,CsW;4
s!10%:2&:&'()-T##s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:
2&:&'()-T#,C-C.CaCbCcCCCxX@4
t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!CCCCC
DD DpX=4
s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2&:&'()-T#t!s!10%:2&:&'()-T#s!10%:2
&:&'()-T# D DDDDD)D8D:DuT4 `3 !10%_%&'()-& Ll  10%_%&'()-
LSSM10%_%&'()-!$9YS&10%_!_%_!_%&'()-10L%10L%110L%
LF610%L%&'()-t:D?D@DADkDlDmDDsW74 `3 !10%_%&'()-&`3 !10%_%&'()-&- !%`3
!10%_%&'()-&`3 !10%_%&'()-& !`3 !10%_%&'()-&DDDDDDDD|\D4 `3  



!`3 !10%_%&'()-&`3 !10%_%&'()-& !`3 !10%_%&'()-&`3 !10%_%&'()-&
!DDEEELEMENEpX<4 `3 !10%_%&'()-& !`3 !10%_%&'()-&`3 !10%_%&'()-& !&`3
!10%_%&'()-&`3 !10%_%&'()-&NEEEEEEEEw[;4 `3 !10%_%&'()-&`3 !10%_%&'()-& !`3
!10%_%&'()-&&`3 !10%_%&'()-& !`3 !10%_%&'()-&EEEEEE'F(FxX@4  



!)`3 !10%_%&'()-&`3 !10%_%&'()-& !`3 !10%_%&'()-&`3 !10%_%&'()-&
!(F.F^F_F`FyFzF{FpX<4 `3 !10%_%&'()-&) !`3 !10%_%&'()-&`3 !10%_%&'()-& !`3
!10%_%&'()-&`3 !10%_%&'()-&{FFFFFFFGsW74 `3 !10%_%&'()-&`3 !10%_%&'()-& !`3
!10%_%&'()-&`3 !10%_%&'()-& !`3 !10%_%&'()-&GGGQGRGSGGGxX@4  



!`3 !10%_%&'()-&`3 !10%_%&'()-& !`3 !10%_%&'()-&`3 !10%_%&'()-&
!GGGGGGGGpX<4 `3 !10%_%&'()-& !`3 !10%_%&'()-&`3 !10%_%&'()-& !`3
!10%_%&'()-&`3 !10%_%&'()-&G.H/H2H^H_H`HHsW74 `3 !10%_%&'()-&`3
!10%_%&'()-& !`3 !10%_%&'()-&`3 !10%_%&'()-& !`3 !10%_%&'()-&HHHHHHIIxX@4  



!`3 !10%_%&'()-&`3 !10%_%&'()-& !`3 !10%_%&'()-&`3 !10%_%&'()-&
!II8I9I<IoIpIsIpX<4 `3 !10%_%&'()-& !`3 !10%_%&'()-&`3 !10%_%&'()-& !`3
!10%_%&'()-&`3 !10%_%&'()-&sItIIIIIIIpX<4 `3 !10%_%&'()-& !`3
!10%_%&'()-&`3 !10%_%&'()-& !`3 !10%_%&'()-&`3 !10%_%&'()-&IJJJMJNJTJxJsW74
`3 



!10%_%&'()-&`3 !10%_%&'()-& !`3 !10%_%&'()-&`3 !10%_%&'()-& !`3
!10%_%&'()-&xJyJzJJJJJJxX@4  !`3 !10%_%&'()-&`3 !10%_%&'()-& !`3
!10%_%&'()-&`3 !10%_%&'()-& !JJ"K#K&K'K(K)Kt\@4 `3 !10%_%&'()-& !`3
!10%_%&'()-&`3 !10%_%&'()-& !`3 !10%_%&'()-&`3
!10%_%&'()-&)K[K\K]K`KaKbKcKpK~qdC  9$ 10%%&'()-10&10&10&( 9l610%&&'()-`3 



!10%_%&'()-& !`3 !10%_%&'()-&pK|K~KKKKK|`@qdC !10%%&'()-9$!10%%&'()-9$ 9
10%%&'()- 9F f10%%&'()- 9`10%%&'()-s 9,:10%%&'()-tKKKKKK1L2LxX@C
p!!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$p!2L3LkLlLmLLLLpX<C
!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$LLLLMMMOMsW
7C
!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$OMPMQMMMMMM
xX@C p!!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$p!MMNNN8N9N:NpX<C
!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$:NoNpNsNNNN
NsW7C
!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$NNNOOODOEOx
X@C p!!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$p!EOHObOcOdOOOOpX<C
!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$OOOOPP
PPsW;C !10%%&'()-9$$!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$PP
PGPHPIP~PPxX@C
p!!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$p!PPPPPPPPpX<C
!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$PPPPQQQNQsW
7C
!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$NQOQPQQQQQQ
xX@C p!!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$p!QQQQQ+R,R-RpX<C
!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$-RdReRhRRRR
RsW7C
!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$!10%%&'()-9$p!!10%%&'()-9$RRRRRRRRRdC
Sf`10%&&&&'()-s $10%&&&&'()-10%10%10%
F610%%&'()-!10%%&'()-9$p!RRSSSMSNSQSaI-C!10%&&&&'()-'$
!10%&&&&'()-'$!10%&&&&'()-'$ Y  10%&&&&'()- L g10%&&&&'()- `3
`10%&&&&'()-QSSSSSSSSsW7C!1!10%&&&&'()-'$!10%&&&&'()-'$
!10%&&&&'()-'$!10%&&&&'()-'$ !10%&&&&'()-'$SSS%T&T)TbTcTxX@C!1
!10%&&&&'()-'$!10%&&&&'()-'$ !10%&&&&'()-'$!10%&&&&'()-'$
cTdTTTTTTTpX<C!1!10%&&&&'()-'$ !10%&&&&'()-'$!10%&&&&'()-'$
!10%&&&&'()-'$!10%&&&&'()-'$T UUUJUKULU]UsW7C!1!10%&&&&'()-'$!10%&&&&'()-'$
!10%&&&&'()-'$!10%&&&&'()-'$ !10%&&&&'()-'$]U^U_UUUUUUxX@C!1
!10%&&&&'()-'$!10%&&&&'()-'$ !10%&&&&'()-'$!10%&&&&'()-'$
UUUUU!V"V#VpX<C!1!10%&&&&'()-'$ !10%&&&&'()-'$!10%&&&&'()-'$
!10%&&&&'()-'$!10%&&&&'()-'$#VYVZV[VVVVVsW7C!1!10%&&&&'()-'$!10%&&&&'()-'$
!10%&&&&'()-'$!10%&&&&'()-'$ !10%&&&&'()-'$VVVWWW;W<WxX@C!1
!10%&&&&'()-'$!10%&&&&'()-'$ !10%&&&&'()-'$!10%&&&&'()-'$
<W=WiWjWmWnWoWpWt\@C!1!10%&&&&'()-'$ !10%&&&&'()-'$!10%&&&&'()-'$
!10%&&&&'()-'$!10%&&&&'()-'$pWWWWWWWWsW7C!1!10%&&&&'()-'$!10%&&&&'()-'$
(!10%&&&&'()-'$!10%&&&&'()-'$ !10%&&&&'()-'$WWWX X#X$X%Xx\DC!1
!10%&&&&'()-'$!10%&&&&'()-'$ !10%&&&&'()-'$!10%&&&&'()-'$
%X&X\X]X^XXXXpX<C!1!10%&&&&'()-'$ &!10%&&&&'()-'$!10%&&&&'()-'$
!10%&&&&'()-'$!10%&&&&'()-'$XXXXXYY6YsW7C!1!10%&&&&'()-'$!10%&&&&'()-'$
!10%&&&&'()-'$!10%&&&&'()-'$ !10%&&&&'()-'$6Y7Y8YNYOYPYwYxYxX@C!1
!10%&&&&'()-'$!10%&&&&'()-'$ !10%&&&&'()-'$!10%&&&&'()-'$
xY{YYYYYYYpX=C!1!10%&&&&'()-'$ !10%&&&&'()-'$!10%&&&&'()-'$
!10%&&&&'()-'$!10%&&&&'()-'$YYYYYZZZZvU4 ` S10%1&&'()- `sM10%1&&'()-
`f,M10%1&&'()-t ``l%10%1&&'()-10D&10D&110D& `3610%D&&'()-Z%Z&ZZZ[Z^ZZZoO74
!!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$ `
10%1&&'()-ZZZZZ[[[pX<4
!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$[4[5[8[m
[n[o[[sW74
!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$[[[[[[\\
xX@4
!!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$!\\N\O\P\t\u\v\pX<4
!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$v\\\\\\\
]sW74
!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$]]]L]M]N
]]]xX@4 !!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$!]]]]]]]]pX<4
!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$].^/^0^a
^b^c^^sW74
!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$^^^^^^^^
xX@4 !!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$!^^___E_F_G_pX<4
!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$G_______
_w[;4
!10%1&&'()-9$!10%1&&'()-9$!9!10%1&&'()-9$$!10%1&&'()-9$!!10%1&&'()-9$______
'`(`xX@4
!)!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$!(`+`_```a````pX<4
!10%1&&'()-9$)!!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$```````
5asW74
!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$!!10%1&&'()-9$5a6a7aka
lamapaqarayXK> 10&10&
s610%&&'()-t!10%1&&'()-9$!!10%1&&'()-9$!10%1&&'()-9$!rasaaaaaaaoN2>-
10%&&'()-:$1 s  10%&&'()- s f10%&&'()- s`10%&&'()-t sy`10%&&'()-s
s&10%&&'()-10&aaaabbbUbsW7>- 10%&&'()-:$- 10%&&'()-:$c, (- 10%&&'()-:$-
10%&&'()-:$&c, - 10%&&'()-:$UbVbWbbbbbbxX@>c, - 10%&&'()-:$- 10%&&'()-:$c,
- 10%&&'()-:$- 10%&&'()-:$c, bbbbb1c2c3cpX<>- 10%&&'()-:$c, - 10%&&'()-:$-
10%&&'()-:$c, - 10%&&'()-:$- 10%&&'()-:$3cicjckcccccsW7>- 10%&&'()-:$-
10%&&'()-:$c, - 10%&&'()-:$- 10%&&'()-:$c, - 10%&&'()-:$ccc ddd=d>dxX@>c, -
10%&&'()-:$- 10%&&'()-:$c, - 10%&&'()-:$- 10%&&'()-:$c, >d?dndodrddddpX<>-
10%&&'()-:$c, - 10%&&'()-:$- 10%&&'()-:$c, - 10%&&'()-:$- 10%&&'()-:$dddde
ee>esW7>- 10%&&'()-:$- 10%&&'()-:$c, - 10%&&'()-:$- 10%&&'()-:$c, -
10%&&'()-:$>e?eBeCeDeEe}e~e|\D>-c, - 10%&&'()-:$- 10%&&'()-:$-c, -
10%&&'()-:$- 10%&&'()-:$c, ~eeeeeeeepX<>- 10%&&'()-:$c, - 10%&&'()-:$-
10%&&'()-:$c, &- 10%&&'()-:$- 10%&&'()-:$e)f*f-f.f/f0f?fw[;>- 10%&&'()-:$-
10%&&'()-:$c, :- 10%&&'()-:$$- 10%&&'()-:$c, -
10%&&'()-:$?f@fAfifjfkfffxX@>c, )- 10%&&'()-:$- 10%&&'()-:$c, -
10%&&'()-:$- 10%&&'()-:$c, fffffgggpX<>- 10%&&'()-:$)c, - 10%&&'()-:$-
10%&&'()-:$c, - 10%&&'()-:$- 10%&&'()-:$gCgDgEgrgsgvggsW7>- 10%&&'()-:$-
10%&&'()-:$c, - 10%&&'()-:$- 10%&&'()-:$c, - 10%&&'()-:$gggggghhxX@>c, -
10%&&'()-:$- 10%&&'()-:$c, - 10%&&'()-:$- 10%&&'()-:$c, h hNhOhRhhhhpX<>-
10%&&'()-:$c, - 10%&&'()-:$- 10%&&'()-:$c, - 10%&&'()-:$-
10%&&'()-:$hhhhhhhhh~qdC #,10%&e'&&'()-410?'10?'110?' `610%?'&'()-s-
10%&&'()-:$c, - 10%&&'()-:$hhhhhh/i|`@qdCM!10%&e'&&'()-:$M!10%&e'&&'()-:$ l
10%&e'&&'()-  g10%&e'&&'()- sM10%&e'&&'()-s
SM10%&e'&&'()-/i0i1ijikiliiixX@CL!M!10%&e'&&'()-:$M!10%&e'&&'()-:$L!M!10%&e
'&&'()-:$M!10%&e'&&'()-:$L!iiiiijjjpX<CM!10%&e'&&'()-:$L!M!10%&e'&&'()-:$M!
10%&e'&&'()-:$L!M!10%&e'&&'()-:$M!10%&e'&&'()-:$j;
j<j=jwjxjyjjsW7CM!10%&e'&&'()-:$M!10%&e'&&'()-:$L!M!10%&e'&&'()-:$M!10%&e'&
&'()-:$L!M!10%&e'&&'()-:$jjjjjjkkxX@CL!M!10%&e'&&'()-:$M!10%&e'&&'()-:$L!M!
10%&e'&&'()-:$M!10%&e'&&'()-:$L!kkWkXkYkkkkpX<CM!10%&e'&&'()-:$L!M!10%&e'&&
'()-:$M!10%&e'&&'()-:$L!M!10%&e'&&'()-:$M!10%&e'&&'()-:$kkkkkkk5lsW7CM!10%&
e'&&'()-:$M!10%&e'&&'()-:$L!M!10%&e'&&'()-:$M!10%&e'&&'()-:$L!M!10%&e'&&'()
-:$5l6l7lqlrlslllxX@CL!M!10%&e'&&'()-:$M!10%&e'&&'()-:$L!M!10%&e'&&'()-:$M!
10%&e'&&'()-:$L!llllllllpX<CM!10%&e'&&'()-:$L!M!10%&e'&&'()-:$M!10%&e'&&'()
-:$L!M!10%&e'&&'()-:$M!10%&e'&&'()-:$l3m4m5mkmlmompmsW;
CM!10%&e'&&'()-:$$M!10%&e'&&'()-:$L!M!10%&e'&&'()-:$M!10%&e'&&'()-:$L!M!10%
&e'&&'()-:$pmqmrmmmmmmxX@CL!M!10%&e'&&'()-:$M!10%&e'&&'()-:$L!M!10%&e'&&'()
-:$M!10%&e'&&'()-:$L!mmnnnJnKnNnpX<CM!10%&e'&&'()-:$L!M!10%&e'&&'()-:$M!10%
&e'&&'()-:$L!M!10%&e'&&'()-:$M!10%&e'&&'()-:$NnOnPnQnnnnnx\<CM!10%&e'&&'()-
:$M!10%&e'&&'()-:$L!M!10%&e'&&'()-:$M!10%&e'&&'()-:$L!M!10%&e'&&'()-:$nnnnn
n)o*oxX@CL!M!10%&e'&&'()-:$M!10%&e'&&'()-:$L!M!10%&e'&&'()-:$M!10%&e'&&'()-
:$L!*o+oaobocoooopX<CM!10%&e'&&'()-:$L!M!10%&e'&&'()-:$M!10%&e'&&'()-:$L!M!
10%&e'&&'()-:$M!10%&e'&&'()-:$oooopp
p@psW7CM!10%&e'&&'()-:$M!10%&e'&&'()-:$L!M!10%&e'&&'()-:$M!10%&e'&&'()-:$L!
M!10%&e'&&'()-:$@pApBpEpFpGpHpUpapdC s 910%?$&'()-s
s#10%?$&'()-10e$10e$&10e$ s
610%e$&'()-sM!10%&e'&&'()-:$L!apcpipxpyppppaI-C!10%?$&'()-'$s!!10%?$&'()-'$
!10%?$&'()-'$ s 



10%?$&'()- Tl g10%?$&'()-
s`10%?$&'()-tppppqqqUqsW7C!1!10%?$&'()-'$!10%?$&'()-'$!!10%?$&'()-'$!10%?$&
'()-'$!!10%?$&'()-'$UqVqWqqqqqqxX@C!1!!10%?$&'()-'$!10%?$&'()-'$!!10%?$&'()
-'$!10%?$&'()-'$!qqqqqrrrpX<C!1!10%?$&'()-'$!!10%?$&'()-'$!10%?$&'()-'$!!10
%?$&'()-'$!10%?$&'()-'$rNrOrRrrrrrsW7C!1!10%?$&'()-'$!10%?$&'()-'$!!10%?$&'
()-'$!10%?$&'()-'$!!10%?$&'()-'$rrrrrr,s-sxX@C!1!!10%?$&'()-'$!10%?$&'()-'$
!!10%?$&'()-'$!10%?$&'()-'$!-s0sgshsisssspX<C!1!10%?$&'()-'$!!10%?$&'()-'$!
10%?$&'()-'$!!10%?$&'()-'$!10%?$&'()-'$sssstttOtsW7C!1!10%?$&'()-'$!10%?$&'
()-'$!!10%?$&'()-'$!10%?$&'()-'$!!10%?$&'()-'$OtPtQttttttxX@C!1!!10%?$&'()-
'$!10%?$&'()-'$!!10%?$&'()-'$!10%?$&'()-'$!ttttttttt\@C!1!10%?$&'()-'$!!10%
?$&'()-'$!10%?$&'()-'$!!10%?$&'()-'$!10%?$&'()-'$t0u1u2udueufuusW7C!1!10%?$
&'()-'$!10%?$&'()-'$!(!10%?$&'()-'$!10%?$&'()-'$!!10%?$&'()-'$uuuuuuuux\DC!
1!!10%?$&'()-'$!10%?$&'()-'$!!10%?$&'()-'$!10%?$&'()-'$!uuvvv4v5v6vpX<C!1!1
0%?$&'()-'$!&!10%?$&'()-'$!10%?$&'()-'$!!10%?$&'()-'$!10%?$&'()-'$6vjvkvnvv
vvvsW7C!1!10%?$&'()-'$!10%?$&'()-'$!!10%?$&'()-'$!10%?$&'()-'$!!10%?$&'()-'
$vvvwwwLwMwxX@C!1!!10%?$&'()-'$!10%?$&'()-'$!!10%?$&'()-'$!10%?$&'()-'$!MwP
wwwwwwwpX=C!1!10%?$&'()-'$!!10%?$&'()-'$!10%?$&'()-'$!!10%?$&'()-'$!10%?$&'
()-'$wwwwwwwwwvU4 s S10%$&'()-s M10%$&'()- y M10%$&'()-s
y#F10%$&'()-10$10$110$ 3s610%$&'()-swww+x,x/xSxTxoO74   10%$&'()-:$
10%$&'()-:$ F 10%$&'()-:$ 10%$&'()-:$   10%$&'()-TxUx~xxxxxxpX<4
10%$&'()-:$  10%$&'()-:$ 10%$&'()-:$  10%$&'()-:$ 10%$&'()-:$xxxxyyyUysW74
10%$&'()-:$ 10%$&'()-:$  10%$&'()-:$ 10%$&'()-:$
10%$&'()-:$UyVyWyyyyyyxX@4   10%$&'()-:$ 10%$&'()-:$  10%$&'()-:$
10%$&'()-:$ yyyyy1z2z3zpX<4  10%$&'()-:$  10%$&'()-:$ 10%$&'()-:$
10%$&'()-:$ 10%$&'()-:$3zjzkzlzzzzzsW74  10%$&'()-:$ 10%$&'()-:$
10%$&'()-:$ 10%$&'()-:$  10%$&'()-:$zzz{{{-{.{xX@4   10%$&'()-:$
10%$&'()-:$  10%$&'()-:$ 10%$&'()-:$ .{/{d{e{h{i{{{tT<4   10%$&'()-:$
10%$&'()-:$ 10%$&'()-:$  10%$&'()-:$ 10%$&'()-:${{{{{ |||pX<4  10%$&'()-:$
10%$&'()-:$ 10%$&'()-:$  10%$&'()-:$ 10%$&'()-:$|D|E|H|I|J|K||w[;4
10%$&'()-:$ 10%$&'()-:$ : 10%$&'()-:$$ 10%$&'()-:$  10%$&'()-:$||||||||xX@4
) 10%$&'()-:$ 10%$&'()-:$  10%$&'()-:$ 10%$&'()-:$ ||+},}/}0}1}2}t\@4
10%$&'()-:$  10%$&'()-:$ 10%$&'()-:$  10%$&'()-:$
10%$&'()-:$2}^}_}`}}}}}sW74  10%$&'()-:$ 10%$&'()-:$ ( 10%$&'()-:$
10%$&'()-:$  10%$&'()-:$}}}}~~-~.~xX@4   10%$&'()-:$ 10%$&'()-:$
10%$&'()-:$ 10%$&'()-:$ .~/~d~e~f~~~~pX<4  10%$&'()-:$  10%$&'()-:$
10%$&'()-:$  10%$&'()-:$ 10%$&'()-:$~~~~sX74  `610%$&'()- 10%$&'()-:$
10%$&'()-:$ 10%$&'()-:$  10%$&'()-:$ ')0>vU4   10%&$&&'()- L g10%&$&&'()- s
`10%&$&&'()-t f,M10%&$&&'()- @#10%&$&&'()-10$10$10$>?vwxpX<4  10%&$&&'()-@#
10%&$&&'()-@# 10%&$&&'()-@#  10%&$&&'()-@# 10%&$&&'()-@#"#$ZsW74
10%&$&&'()-@# 10%&$&&'()-@#  10%&$&&'()-@# 10%&$&&'()-@#
10%&$&&'()-@#Z[^xX@4   10%&$&&'()-@# 10%&$&&'()-@#  10%&$&&'()-@#
10%&$&&'()-@# 125pX<4  10%&$&&'()-@#  10%&$&&'()-@# 10%&$&&'()-@#
10%&$&&'()-@# 10%&$&&'()-@#5lmnsW74  10%&$&&'()-@# 10%&$&&'()-@#
10%&$&&'()-@# 10%&$&&'()-@#  10%&$&&'()-@#HIxX@4   10%&$&&'()-@#
10%&$&&'()-@#  10%&$&&'()-@# 10%&$&&'()-@# IJpX<4  10%&$&&'()-@#
10%&$&&'()-@# 10%&$&&'()-@#  10%&$&&'()-@# 10%&$&&'()-@# !WsW74
10%&$&&'()-@# 10%&$&&'()-@#  10%&$&&'()-@# 10%&$&&'()-@#
10%&$&&'()-@#WXYxX@4   10%&$&&'()-@# 10%&$&&'()-@#  10%&$&&'()-@#
10%&$&&'()-@# ;<tT<4   10%&$&&'()-@# 10%&$&&'()-@#  10%&$&&'()-@#
10%&$&&'()-@# 10%&$&&'()-@#<=tuvpX<4  10%&$&&'()-@#  10%&$&&'()-@#
10%&$&&'()-@#  10%&$&&'()-@# 10%&$&&'()-@#x\<4  10%&$&&'()-@# 10%&$&&'()-@#
10%&$&&'()-@# 10%&$&&'()-@#  10%&$&&'()-@#QRSxX@4   10%&$&&'()-@#
10%&$&&'()-@#  10%&$&&'()-@# 10%&$&&'()-@# t\@4  10%&$&&'()-@#
10%&$&&'()-@# 10%&$&&'()-@#  10%&$&&'()-@# 10%&$&&'()-@#-./bsW74
10%&$&&'()-@# 10%&$&&'()-@#  10%&$&&'()-@# 10%&$&&'()-@# (
10%&$&&'()-@#bcdghijwdC  sy,M10%$&'()- s@# 10%$&'()-10$10$&10$ s3610%$&'()-
10%&$&&'()-@# aI-C'!10%$&'()-:$s&!'!10%$&'()-:$'!10%$&'()-:$ s  10%$&'()- s
f10%$&'()- ss `10%$&'()-t<w[;
C'!10%'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'()-:$
<=>pqrxX@C'!10%&!)'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'()-:$&!
pX<C'!10%'!10%$&'()-:$)&!'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'(
)-:$
VWXsW7C'!1'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'(
)-:$01xX@C'!1&!'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'()-:$&!12mn
qpX<C'!1'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'()-
:$$sW7C'!1'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'(
)-:$$%(UVWxX@C'!1&!'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'()-:$&!
pX<C'!1'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'()-:
$=>?opqsW7C'!1'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'()-:$&!'!10%
$&'()-:$x\DC'!1'&!'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'()-:$&!
!VWXpX<C'!1'!10%$&'()-:$&!&'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&
'()-:$XsW;
C'!1'!10%$&'()-:$$'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'()-:$
EFxX@C'!1&!'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'()-:$&!FGyz}pX<
C'!1'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'()-:$&!'!10%$&'()-:$'!10%$&'()-:$~q
dC'!1 s$10%x$&'()-10$10$110$ sF610%$&'()-'!10%$&'()-:$&!'!10%$&'()-:$ RU|[;
qdC'!1 10%x$&'()-# s 10%x$&'()- s  10%x$&'()- sL g10%#&'()- sM10%x$&'()-s
syM10%x$&'()-sUsW7C'!1 10%x$&'()-# 10%x$&'()-#  10%x$&'()-# 10%x$&'()-#
10%x$&'()-#89<OPxX@C'!1  10%x$&'()-# 10%x$&'()-#  10%x$&'()-# 10%x$&'()-#
PQvwxpX<C'!1 10%x$&'()-#  10%x$&'()-# 10%x$&'()-#  10%x$&'()-# 10%x$&'()-#
!"XsW7C'!1 10%x$&'()-# 10%x$&'()-#  10%x$&'()-# 10%x$&'()-#
10%x$&'()-#XYZxX@C'!1  10%x$&'()-# 10%x$&'()-#  10%x$&'()-# 10%x$&'()-#
678pX<C'!1 10%x$&'()-#  10%x$&'()-# 10%x$&'()-#  10%x$&'()-#
10%x$&'()-#8opqsW7C'!1 10%x$&'()-# 10%x$&'()-#  10%x$&'()-# 10%x$&'()-#
10%x$&'()-#YZxX@C'!1  10%x$&'()-# 10%x$&'()-#  10%x$&'()-# 10%x$&'()-#
Z[t\@C'!1 10%x$&'()-#  10%x$&'()-# 10%x$&'()-#  10%x$&'()-#
10%x$&'()-#5sW7C'!1 10%x$&'()-# 10%x$&'()-# ( 10%x$&'()-# 10%x$&'()-#
10%x$&'()-#567norstx\DC'!1  10%x$&'()-# 10%x$&'()-#  10%x$&'()-#
10%x$&'()-# tupX<C'!1 10%x$&'()-# & 10%x$&'()-# 10%x$&'()-#  10%x$&'()-#
10%x$&'()-# #WXYsW7C'!1 10%x$&'()-# 10%x$&'()-#  10%x$&'()-# 10%x$&'()-#
10%x$&'()-#xX@C'!1  10%x$&'()-# 10%x$&'()-#  10%x$&'()-# 10%x$&'()-#
UVWpX=C'!1 10%x$&'()-#  10%x$&'()-# 10%x$&'()-#  10%x$&'()-#
10%x$&'()-#WZ[\]jvxvU4  S10%%&'()- L10%%&'()- :10%%&'()-s
%10%%&'()-10%10%110%
610%%&'()-s7~fJ*!10%%&'()-#!10%%&'()-#!!10%%&'()-#!10%%&'()-# pl10%%&'()-
10%%&'()-789hijxX@!10%%!!10%%&'()-#!10%%&'()-#!1!10%%&'()-#!10%%&'()-#!pX<!
10%!10%%&'()-#!!10%%&'()-#!10%%&'()-#1!!10%%&'()-#!10%%&'()-#IJK}~sW7!10%%&
'()-#!10%%&'()-#!!10%%&'()-#!10%%&'()-#!!10%%&'()-#./xX@!!10%%&'()-#!10%%&'
()-#!!10%%&'()-#!10%%&'()-#!/0hilpX<!10%%&'()-#!!10%%&'()-#!10%%&'()-#!!10%
%&'()-#!10%%&'()-#CsW7!10%%&'()-#!10%%&'()-#!!10%%&'()-#!10%%&'()-#!!10%%&'
()-#CDGxX@!!10%%&'()-#!10%%&'()-#!!10%%&'()-#!10%%&'()-#!pX<!10%%&'()-#!!10
%%&'()-#!10%%&'()-#!!10%%&'()-#!10%%&'()-#IJKx\<!10%%&'()-#!10%%&'()-#!!10%
%&'()-#!10%%&'()-#!!10%%&'()-#xX@!!10%%&'()-#!10%%&'()-#!!10%%&'()-#!10%%&'
()-#!123t\@!10%%&'()-#!!10%%&'()-#!10%%&'()-#!!10%%&'()-#!10%%&'()-#3EFGops
sW7!10%%&'()-#!10%%&'()-#!!10%%&'()-#!10%%&'()-#!(!10%%&'()-#xX@!!10%%&'()-
#!10%%&'()-#!!10%%&'()-#!10%%&'()-#!LMPpX<!10%%&'()-#!!10%%&'()-#!10%%&'()-
#!!10%%&'()-#!10%%&'()-#~qdC $Y10%'E&'&'()-10&10&110&
F610%&&'()-!10%%&'()-#!!10%%&'()-#-|`@qdC 10%'E&'&'()-&$ 10%'E&'&'()-&$
10%'E&'&'()- 9 g10%'E&'&'()- M10%'E&'&'()- @M10%'E&'&'()--./bcdxX@C
10%'E&'&'()-&$ 10%'E&'&'()-&$  10%'E&'&'()-&$ 10%'E&'&'()-&$ pX<C
10%'E&'&'()-&$  10%'E&'&'()-&$ 10%'E&'&'()-&$  10%'E&'&'()-&$
10%'E&'&'()-&$IJKsW7C 10%'E&'&'()-&$ 10%'E&'&'()-&$  10%'E&'&'()-&$
10%'E&'&'()-&$  10%'E&'&'()-&$$%xX@C  10%'E&'&'()-&$ 10%'E&'&'()-&$
10%'E&'&'()-&$ 10%'E&'&'()-&$ %&]^_pX<C 10%'E&'&'()-&$  10%'E&'&'()-&$
10%'E&'&'()-&$  10%'E&'&'()-&$ 10%'E&'&'()-&$7sW7C 10%'E&'&'()-&$
10%'E&'&'()-&$  10%'E&'&'()-&$ 10%'E&'&'()-&$  10%'E&'&'()-&$789lmnxX@C
10%'E&'&'()-&$ 10%'E&'&'()-&$  10%'E&'&'()-&$ 10%'E&'&'()-&$ t\@C
10%'E&'&'()-&$  10%'E&'&'()-&$ 10%'E&'&'()-&$  10%'E&'&'()-&$
10%'E&'&'()-&$VWXsW7C 10%'E&'&'()-&$ 10%'E&'&'()-&$  10%'E&'&'()-&$
10%'E&'&'()-&$ ( 10%'E&'&'()-&$|\DC  10%'E&'&'()-&$ 10%'E&'&'()-&$
10%'E&'&'()-&$ 10%'E&'&'()-&$ 567pX<C 10%'E&'&'()-&$ ' 10%'E&'&'()-&$
10%'E&'&'()-&$ & 10%'E&'&'()-&$ 10%'E&'&'()-&$7qruvwxw[;C 10%'E&'&'()-&$
10%'E&'&'()-&$ & 10%'E&'&'()-&$$ 10%'E&'&'()-&$  10%'E&'&'()-&$ xX@C )
10%'E&'&'()-&$ 10%'E&'&'()-&$  10%'E&'&'()-&$ 10%'E&'&'()-&$  #-./^_`pX<C
10%'E&'&'()-&$)  10%'E&'&'()-&$ 10%'E&'&'()-&$  10%'E&'&'()-&$
10%'E&'&'()-&$`sW7C 10%'E&'&'()-&$ 10%'E&'&'()-&$  10%'E&'&'()-&$
10%'E&'&'()-&$  10%'E&'&'()-&$567:;<yXK>10%'10% 610%%&'()-t 10%'E&'&'()-&$
10%'E&'&'()-&$ 10%'E&'&'()-&$ <=JVX_opoN2>f 10%%&'()-9$1  10%%&'()-  



f10%%&'()- `10%%&'()- ,:10%%&'()- &Y10%%&'()- 10%psW7>f 10%%&'()-9$f
10%%&'()-9$f (f 10%%&'()-9$f 10%%&'()-9$%f f 10%%&'()-9$KLMxX@>f f
10%%&'()-9$f 10%%&'()-9$f f 10%%&'()-9$f 10%%&'()-9$f pX<>f 10%%&'()-9$f f
10%%&'()-9$f 10%%&'()-9$f f 10%%&'()-9$f 10%%&'()-9$(),esW7>f 10%%&'()-9$f
10%%&'()-9$f f 10%%&'()-9$f 10%%&'()-9$f f 10%%&'()-9$efgxX@>f f
10%%&'()-9$f 10%%&'()-9$f f 10%%&'()-9$f 10%%&'()-9$f  CDEpX<>f
10%%&'()-9$f f 10%%&'()-9$f 10%%&'()-9$f f 10%%&'()-9$f
10%%&'()-9$EwxysW7>f 10%%&'()-9$f 10%%&'()-9$f f 10%%&'()-9$f 10%%&'()-9$f
f 10%%&'()-9$%&'_`xX@>f f 10%%&'()-9$f 10%%&'()-9$f f 10%%&'()-9$f
10%%&'()-9$f `apX<>f 10%%&'()-9$f f 10%%&'()-9$f 10%%&'()-9$f f
10%%&'()-9$f 10%%&'()-9$8x\<>f 10%%&'()-9$f 10%%&'()-9$f f 10%%&'()-9$f
10%%&'()-9$f f 10%%&'()-9$89:opqxX@>f f 10%%&'()-9$f 10%%&'()-9$f f
10%%&'()-9$f 10%%&'()-9$f t\@>f 10%%&'()-9$f f 10%%&'()-9$f 10%%&'()-9$f f
10%%&'()-9$f 10%%&'()-9$GHKysW7>f 10%%&'()-9$f 10%%&'()-9$f f 10%%&'()-9$f
10%%&'()-9$f (f 10%%&'()-9$yz{xX@>f f 10%%&'()-9$f 10%%&'()-9$f f
10%%&'()-9$f 10%%&'()-9$f &'*`abpX<>f 10%%&'()-9$f f 10%%&'()-9$f
10%%&'()-9$f f 10%%&'()-9$f 10%%&'()-9$b~qdC $310%Me'M&'()- 10'10'110'
610%'&'()-tf 10%%&'()-9$f f 10%%&'()-9$|`DqdC
LG"10%Me'M&'()-@#LG"10%Me'M&'()-@# Y  10%Me'M&'()- 3 S10%Me'M&'()-
s`10%Me'M&'()- y M10%Me'M&'()-
ABCiK/CLG"10%Me'M&'()-@#L'WE""LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#LG"10%Me'M&
'()-@#'WE"LG"10%Me'M&'()-@#CD{|}~nN0C'WE"LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#
LG"10%Me'M&'()-@#'WE"LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#jN.CLG"10%Me'M&'()-@
#LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#'WE"-LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#L
G"10%Me'M&'()-@#9:;
<lP4CLG"10%Me'M&'()-@#LG"10%Me'M&'()-@#'WE"LG"10%Me'M&'()-@#LG"10%Me'M&'()-
@#LG"10%Me'M&'()-@#'WE"<stuviK/CLG"10%Me'M&'()-@#('WE"LG"10%Me'M&'()-@#LG"1
0%Me'M&'()-@#LG"10%Me'M&'()-@#('WE"LG"10%Me'M&'()-@#iI+C'WE"-LG"10%Me'M&'()
-@#LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#'WE"-LG"10%Me'M&'()-@#LG"10%Me'M&'()-@
#OPQRnR2CLG"10%Me'M&'()-@#LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#'WE"LG"10%Me'M&
'()-@#LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#lP0CLG"10%Me'M&'()-@#LG"10%Me'M&'()
-@#-'WE"LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#-'WE"9:;
iK/CLG"10%Me'M&'()-@#'WE"LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#LG"10%Me'M&'()-@
#('WE"LG"10%Me'M&'()-@#;
<opstnN0C'WE"LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#'WE"LG"10%M
e'M&'()-@#LG"10%Me'M&'()-@#nN.CLG"10%Me'M&'()-@#LG"10%Me'M&'()-@#LG"10%Me'M
&'()-@#'WE"LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#STWXlP4CLG"10
%Me'M&'()-@#LG"10%Me'M&'()-@#'WE"LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#LG"10%Me
'M&'()-@#-'WE"XiK/CLG"10%Me'M&'()-@#('WE"LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#
LG"10%Me'M&'()-@#('WE"LG"10%Me'M&'()-@#12jJ,C'WE"#LG"10%Me'M&'()-@#LG"10%Me
'M&'()-@#LG"10%Me'M&'()-@#'WE"LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#256789:prV6
C'LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#'WE"LG"10%Me'M&'()-@#L
G"10%Me'M&'()-@#LG"10%Me'M&'()-@#pqrslP4C'LG"10%Me'M&'()-@#'LG"10%Me'M&'()-
@#'WE"LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#-LG"10%Me'M&'()-@#-'WE"iK/CLG"10%Me
'M&'()-@#('WE"LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#('WE"LG"10
%Me'M&'()-@#QRnN0C'WE"LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#'W
E"LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#RSTnR2CLG"10%Me'M&'()-@#LG"10%Me'M&'()-
@#LG"10%Me'M&'()-@#'WE"-LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#
lQ0C
sF9610%1&&'()-@LG"10%Me'M&'()-@#-'WE"LG"10%Me'M&'()-@#LG"10%Me'M&'()-@#LG"1
0%Me'M&'()-@#-'WE"vU4  s  10%%&'()- sLY g10%%&'()- s`10%%&'()-sG s
M10%%&'()- s&f10%%&'()-101&101&101&>?B{|}pX<4  s 10%%&'()-$  10%%&'()-$
10%%&'()-$ f 10%%&'()-$ 10%%&'()-$}sW74   10%%&'()-$ 10%%&'()-$  10%%&'()-$
10%%&'()-$  10%%&'()-$RSTxX@4    10%%&'()-$ 10%%&'()-$  10%%&'()-$
10%%&'()-$ pX<4   10%%&'()-$  10%%&'()-$ 10%%&'()-$  10%%&'()-$
10%%&'()-$567klmsW74   10%%&'()-$ 10%%&'()-$  10%%&'()-$ 10%%&'()-$
10%%&'()-$xX@4    10%%&'()-$ 10%%&'()-$  10%%&'()-$ 10%%&'()-$ IJKabcpX<4
10%%&'()-$  10%%&'()-$ 10%%&'()-$  10%%&'()-$ 10%%&'()-$cw[;4   10%%&'()-$
10%%&'()-$  10%%&'()-$$ 10%%&'()-$  10%%&'()-$CDxX@4   ) 10%%&'()-$
10%%&'()-$  10%%&'()-$ 10%%&'()-$ DE{|t\@4   10%%&'()-$  10%%&'()-$
10%%&'()-$  10%%&'()-$ 10%%&'()-$,sW74   10%%&'()-$ 10%%&'()-$ ( 10%%&'()-$
10%%&'()-$  10%%&'()-$,-0klmxX@4    10%%&'()-$ 10%%&'()-$  10%%&'()-$
10%%&'()-$ pX<4   10%%&'()-$  10%%&'()-$ 10%%&'()-$  10%%&'()-$
10%%&'()-$KLMsW74   10%%&'()-$ 10%%&'()-$  10%%&'()-$ 10%%&'()-$
10%%&'()-$ xX@4    10%%&'()-$ 10%%&'()-$  10%%&'()-$ 10%%&'()-$
!STUXYZ[pcVI  10+'10+'10+' L610%+'&'()-t 10%%&'()-$  10%%&'()-$
10%%&'()-$[huw~|[:cVI   L10%+'&'()-   10%+'&'()-L 3 f10%+'&'()-
9`10%+'&'()-  M10%+'&'()-s #10%+'&'()- 9:;kS7I
h10%+'&'()-#&0h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#;stusW7I
h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-# !xX@I
h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#!"WX[pX<I
h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-# AsW7I
h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#ABE}~xX@I
h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#+,/pX<I
h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#/012hijx\<I
h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#xX@I
h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#RSTt\@I
h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#TsW7I
h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#(h10%+'&'()-#QRxX@I
h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#RSpX<I
h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#234ksW7I
h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#kloxX@I
h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#h10%+'&'()-#|[:   `10%+$&'()-
M10%+$&'()-s #f10%+$&'()-10+$10+$10+$
610%+$&'()-sh10%+'&'()-#JKNjN.:10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$10%+$&'(
)-:$   10%+$&'()- ,l
g10%+$&'()-xX@:10%10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$,-0efgpX<
:110%+$&'()-:$10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$gsW7:10%+$&'(
)-:$10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$JKLxX@:10%+$&'()-:$10%+
$&'()-:$10%+$&'()-:$10%+$&'()-:$pX<:10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$10%
+$&'()-:$10%+$&'()-:$./0klmrsW7:10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$10%+$&'
()-:$10%+$&'()-:$rstxX8:10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$10%
+$&'()-:$
CDxX@:10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$DE|}t\@:10%+$&'()-:$1
0%+$&'()-:$10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$#sW7:10%+$&'()-:$10%+$&'()-:
$(10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$#$%\]`abx\D:10%+$&'()-:$10%+$&'()-:$1
0%+$&'()-:$10%+$&'()-:$bcpX<:10%+$&'()-:$&10%+$&'()-:$10%+$&'()-:$10%+$&'()
-:$10%+$&'()-:$
;<?@sW;:10%+$&'()-:$$10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$@AB|}~
xX@:10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$%&'pX<:10%+$&'()-:$10%+
$&'()-:$10%+$&'()-:$10%+$&'()-:$10%+$&'()-:$'[\]`abcp~qdC
L$Y10%e$&'()-10$10$110$ s610%$&'()-s10%+$&'()-:$10%+$&'()-:$p|~3|[:qdC
nj`F10%#&'()-$ n`F10%"&'()-$  



10%e$&'()- 3 y10%e$&'()- LM10%e$&'()-  :10%e$&'()-s3/V7A|[:qdC |F10%&'()-$
`F10%e$&'()-$ nV`F10%e$&'()-$ `F10%\!&'()-$ |`F10% &'()-$
`F10%e$&'()-$Af)|[:-C10e$ 610%e$&'()-s :`F10%-#&'()-$  `F10%}!&'()-$
|R`F10%e$&'()-$ |`F10%e$&'()-$ `F10%e$&'()-$bAC10e$     10%R$&'()- l
f10%R$&'()- `10%R$&'()-s  M10%R$&'()-s $10%R$&'()-10e$10e$./0pX<C10e$
310%R$&'()-#3310%R$&'()-#310%R$&'()-#3310%R$&'()-#310%R$&'()-#0hijsW7C10e$3
10%R$&'()-#310%R$&'()-#3310%R$&'()-#310%R$&'()-#3310%R$&'()-#JKxX@C10e$3310
%R$&'()-#310%R$&'()-#3310%R$&'()-#310%R$&'()-#3KLpX<C10e$310%R$&'()-#3310%R
$&'()-#310%R$&'()-#3310%R$&'()-#310%R$&'()-#012gsW7C10e$310%R$&'()-#310%R$&
'()-#3310%R$&'()-#310%R$&'()-#3310%R$&'()-#ghixX8C10e$310%R$&'()-#310%R$&'(
)-#310%R$&'()-#3310%R$&'()-#310%R$&'()-#3-.xX@C10e$3310%R$&'()-#310%R$&'()-
#3310%R$&'()-#310%R$&'()-#3./efijklt\@C10e$310%R$&'()-#3310%R$&'()-#310%R$&
'()-#3310%R$&'()-#310%R$&'()-#lsW7C10e$310%R$&'()-#310%R$&'()-#3(310%R$&'()
-#310%R$&'()-#3310%R$&'()-#MNQRSx\DC10e$33310%R$&'()-#310%R$&'()-#3310%R$&'
()-#310%R$&'()-#3STpX<C10e$310%R$&'()-#3&310%R$&'()-#310%R$&'()-#3310%R$&'(
)-#310%R$&'()-#789psW7C10e$310%R$&'()-#310%R$&'()-#3310%R$&'()-#310%R$&'()-
#3310%R$&'()-#pqrxX@C10e$3310%R$&'()-#310%R$&'()-#3310%R$&'()-#310%R$&'()-#
3YZ[pX<C10e$310%R$&'()-#3310%R$&'()-#310%R$&'()-#3310%R$&'()-#310%R$&'()-#[
sW7C10e$310%R$&'()-#310%R$&'()-#3310%R$&'()-#310%R$&'()-#3310%R$&'()-#dC10e
$  M10%&$&&'()- #10%&$&&'()-10$10$10$
9610%$&'()-310%R$&'()-#3)0_b|\<dC10e$ 10%&$&&'()-(# 10%&$&&'()-(#
l`10%&$&&'()- l S10%&$&&'()-   10%&$&&'()- M10%&$&&'()-txX@C10e$
10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(#:;>uvwpX<C10e$
10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(#
10%&$&&'()-(#wsW7C10e$ 10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(#
10%&$&&'()-(# 10%&$&&'()-(#TUVxX@C10e$ 10%&$&&'()-(# 10%&$&&'()-(#
10%&$&&'()-(# 10%&$&&'()-(#pX<C10e$ 10%&$&&'()-(# 10%&$&&'()-(#
10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(#234opqsW7C10e$ 10%&$&&'()-(#
10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(#xX@C10e$
10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(#IJKpX<C10e$
10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(#w[;
C10e$ 10%&$&&'()-(# 10%&$&&'()-(#( 10%&$&&'()-(## 10%&$&&'()-(#
10%&$&&'()-(#+,-_`xX@C10e$) 10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(#
10%&$&&'()-(#`copqpX<C10e$ 10%&$&&'()-(#) 10%&$&&'()-(# 10%&$&&'()-(#
10%&$&&'()-(# 10%&$&&'()-(# CsW7C10e$ 10%&$&&'()-(# 10%&$&&'()-(#
10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(#CDExX@C10e$ 10%&$&&'()-(#
10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(#'()pX<C10e$ 10%&$&&'()-(#
10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(# 10%&$&&'()-(#)VWX[\]^k~qdC10e$
#F10%x$&'()-10x$10x$110x$ `610%x$&'()- 10%&$&&'()-(#
10%&$&&'()-(#kwy|`@qdC10e$ 10%x$&'()-# 10%x$&'()-#  10%x$&'()-  f10%x$&'()-
`10%x$&'()-s  M10%x$&'()-9:xX@C10e$ 10%x$&'()-# 10%x$&'()-# 10%x$&'()-# 



10%x$&'()-#:;qrspX<C10e$ 10%x$&'()-# 10%x$&'()-# 10%x$&'()-# 10%x$&'()-#
10%x$&'()-#UsW7C10e$ 10%x$&'()-# 10%x$&'()-# 10%x$&'()-# 10%x$&'()-#
10%x$&'()-#UVWxX@C10e$ 10%x$&'()-# 10%x$&'()-# 10%x$&'()-#
10%x$&'()-#789pX<C10e$ 10%x$&'()-# 10%x$&'()-# 10%x$&'()-# 10%x$&'()-#
10%x$&'()-#9pqtsW7C10e$ 10%x$&'()-# 



10%x$&'()-# 10%x$&'()-# 10%x$&'()-# 10%x$&'()-#JKxX@C10e$ 10%x$&'()-#
10%x$&'()-# 10%x$&'()-# 10%x$&'()-#KNOPQt\@C10e$ 10%x$&'()-# 10%x$&'()-#
10%x$&'()-# 10%x$&'()-# 10%x$&'()-#-sW7C10e$ 10%x$&'()-# 10%x$&'()-#
10%x$&'()-# 10%x$&'()-#( 10%x$&'()-#-.1234jk|\DC10e$  10%x$&'()-#
10%x$&'()-# 



10%x$&'()-# 10%x$&'()-#klpX<C10e$ 10%x$&'()-# 10%x$&'()-# 10%x$&'()-#&
10%x$&'()-# 10%x$&'()-#?@AssW7C10e$ 10%x$&'()-# 10%x$&'()-# 10%x$&'()-#
10%x$&'()-# 10%x$&'()-#stuxX@C10e$ 10%x$&'()-# 10%x$&'()-# 10%x$&'()-#
10%x$&'()-#!"#TUVpX<C10e$ 10%x$&'()-# 10%x$&'()-# 10%x$&'()-# 10%x$&'()-# 



10%x$&'()-#VsX7C10e$ L610%$&'()-t 10%x$&'()-# 10%x$&'()-# 10%x$&'()-#
10%x$&'()-#vU410  310%#&'()- Y f10%#&'()- sM10%#&'()-  M10%#&'()-s
y#10%#&'()-10$10$10$o|[:vU410  `s310%#&'()-M$ `s310% &'()-M$
|[`s310%#&'()-M$ wx`s310%J#&'()-M$ IJ`s310%c#c&'()-M$
s310%#&'()-M$6+./|[:-410# 9610%#&'()-s H`s310%!&'()-M$  `s310%#&'()-M$
Q`s310%#&'()-M$ [`s310%#&'()-M$  s310%"&'()-M$/01>JLSabA410#   310%#&'()-
f10%#&'()- `10%#&'()- ,910%#&'()-t S#10%#&'()-10#10#a/>C|[:A410#
^`F10%"&'()-&$ `F10% &'()-&$ |``F10%#&'()-&$ `F10%#&'()-&$ s`F10%"&'()-&$
F10% &'()-&$X7M|[:A410# h`F10%"&'()-&$ `F10%&'()-&$ [`F10%#&'()-&$
F10%#&'()-&$ `F10%!&'()-&$  `F10%"&'()-&$CFGHIWcevU410 `10%#&'()-
M10%#&'()-s $S10%#&'()-10#10#10# 610%#&'()-s
H`F10%&'()-&$el{|jN.4310%#&'()-:$310%#&'()-:$2310%#&'()-:$310%#&'()-:$
10%#&'()- l
f10%#&'()-STxX@4310%2310%#&'()-:$310%#&'()-:$2310%#&'()-:$310%#&'()-:$2TUpX
<431310%#&'()-:$2310%#&'()-:$310%#&'()-:$2310%#&'()-:$310%#&'()-:$"#$\sW743
10%#&'()-:$310%#&'()-:$2310%#&'()-:$310%#&'()-:$2310%#&'()-:$\]`xX@42310%#&
'()-:$310%#&'()-:$2310%#&'()-:$310%#&'()-:$2
;<?pX<4310%#&'()-:$2310%#&'()-:$310%#&'()-:$2310%#&'()-:$310%#&'()-:$?tuvsW
74310%#&'()-:$310%#&'()-:$2310%#&'()-:$310%#&'()-:$2310%#&'()-:$
!x\D432310%#&'()-:$310%#&'()-:$2310%#&'()-:$310%#&'()-:$2!"RSTpX<4310%#&'()
-:$2&310%#&'()-:$310%#&'()-:$2310%#&'()-:$310%#&'()-:$sW;
4310%#&'()-:$$310%#&'()-:$2310%#&'()-:$310%#&'()-:$2310%#&'()-:$<=xX@42310%
#&'()-:$310%#&'()-:$2310%#&'()-:$310%#&'()-:$2=>vwzpX<4310%#&'()-:$2310%#&'
()-:$310%#&'()-:$2310%#&'()-:$310%#&'()-:$$%&]sW74310%#&'()-:$310%#&'()-:$2
310%#&'()-:$310%#&'()-:$2310%#&'()-:$]^axX@42310%#&'()-:$310%#&'()-:$2310%#
&'()-:$310%#&'()-:$2
ABEpX<4310%#&'()-:$2310%#&'()-:$310%#&'()-:$2310%#&'()-:$310%#&'()-:$Eyz{sX
74 L610%%&'()-t310%#&'()-:$2310%#&'()-:$310%#&'()-:$2310%#&'()-:$vU4
10%M&M&'()-  f10%M&M&'()- `10%M&M&'()-t M10%M&M&'()- #310%M&M&'()-10%10%10%
!"UVWpX<4  10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$3 10%M&M&'()-:$
10%M&M&'()-:$W}~sW74  10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$
10%M&M&'()-:$ 10%M&M&'()-:$'()[\xX@4  10%M&M&'()-:$ 10%M&M&'()-:$
10%M&M&'()-:$ 10%M&M&'()-:$\]pX<4  10%M&M&'()-:$ 10%M&M&'()-:$
10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$9:;msW74  10%M&M&'()-:$
10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$mnoxX@4
10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$pX<4  10%M&M&'()-:$
10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$TUXYZ[w[;4
10%M&M&'()-:$ 10%M&M&'()-:$: 10%M&M&'()-:$$ 10%M&M&'()-:$ 10%M&M&'()-:$xX@4
) 10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$67:;<=t\@4
10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$
10%M&M&'()-:$=vwxsW74  10%M&M&'()-:$ 10%M&M&'()-:$( 10%M&M&'()-:$
10%M&M&'()-:$ 10%M&M&'()-:$ !x\D4   10%M&M&'()-:$ 10%M&M&'()-:$
10%M&M&'()-:$ 10%M&M&'()-:$!"TUVpX<4  10%M&M&'()-:$& 10%M&M&'()-:$
10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$sW74  10%M&M&'()-:$ 10%M&M&'()-:$
10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$ DEF{|xX@4  10%M&M&'()-:$
10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$|pX=4  10%M&M&'()-:$ 10%M&M&'()-:$
10%M&M&'()-:$ 10%M&M&'()-:$ 10%M&M&'()-:$vU4 Y f10%$&'()- s`10%$&'()-s
:10%$&'()-t $10%$&'()-10$10$110$ `610%$&'()-#$XY\oO74
2s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$  



10%$&'()-pX<4
s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$569nopsW
74 s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$xX@4
2s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$2MNOpX<4
s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$sW74
s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$YZ[xX@4
2s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$2t\@4
s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$=>?vsW74
s310%$&'()-9$s310%$&'()-9$2(s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$vwxx\D4
s32s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$2%&'pX<4
s310%$&'()-9$2&s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$']^asW7
4 s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$   E F
xX@4 2s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$2F I       pX<4
s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$
,-0fsW74
s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$2s310%$&'()-9$fghyXK>
10$10$
&610%$&'()-ss310%$&'()-9$2s310%$&'()-9$s310%$&'()-9$2oN2>9Z10%'%%'&'()-M$1
410%'%%'&'()-   g10%'%%'&'()- 9`10%'%%'&'()-s  M10%'%%'&'()-s
"f10%'%%'&'()- 



210$
GHI{sW7>9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$Y(9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$%
Y9Z10%'%%'&'()-M${|}xX@>Y9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$Y9Z10%'%%'&'()-M$9
Z10%'%%'&'()-M$Y    B C D
pX<>9Z10%'%%'&'()-M$Y9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$Y9Z10%'%%'&'()-M$9Z10%
'%%'&'()-M$D v w x
sW7>9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$Y9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$Y9Z10%
'%%'&'()-M$
!"#WXxX@>Y9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$Y9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$
YXYpX<>9Z10%'%%'&'()-M$Y9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$Y9Z10%'%%'&'()-M$9Z
10%'%%'&'()-M$;
<=ssW7>9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$Y9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$Y9Z
10%'%%'&'()-M$stwxyz|\D>9ZY9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$ZY9Z10%'%%'&'()-
M$9Z10%'%%'&'()-M$YpX<>9Z10%'%%'&'()-M$Y'9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$Y&
9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$JKNOPQw[;
>9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$YM9Z10%'%%'&'()-M$$9Z10%'%%'&'()-M$Y9Z10%'
%%'&'()-M$xX@>Y)9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$Y9Z10%'%%'&'()-M$9Z10%'%%'&
'()-M$Y567noppX<>9Z10%'%%'&'()-M$)Y9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$Y9Z10%'%
%'&'()-M$9Z10%'%%'&'()-M$psW7>9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$Y9Z10%'%%'&'(
)-M$9Z10%'%%'&'()-M$Y9Z10%'%%'&'()-M$OPQxX@>Y9Z10%'%%'&'()-M$9Z10%'%%'&'()-
M$Y9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$YpX<>9Z10%'%%'&'()-M$Y9Z10%'%%'&'()-M$9Z
10%'%%'&'()-M$Y9Z10%'%%'&'()-M$9Z10%'%%'&'()-M$ !~qdC9 #10%$&'()-10$10$110$
610%$&'()-s9Z10%'%%'&'()-M$Y9Z10%'%%'&'()-M$!#07q|[;qdC10%$&'()-#   



10%$&'()- s10%$&'()- Y f10%$&'()-  M10%$&'()-s
s`10%$&'()-%sW7C10%$&'()-#10%$&'()-#10%$&'()-#10%$&'()-#10%$&'()-#%&'XY\xX@
C10%$&'()-#10%$&'()-#10%$&'()-#10%$&'()-#pX<C10%$&'()-#10%$&'()-#10%$&'()-#
10%$&'()-#10%$&'()-#89<uvwsW7C10%$&'()-#10%$&'()-#10%$&'()-#10%$&'()-#10%$&
'()-#xX@C10%$&'()-#10%$&'()-#10%$&'()-#10%$&'()-#JKLpX<C10%$&'()-#10%$&'()-
#10%$&'()-#10%$&'()-#10%$&'()-#sW;
C10%$&'()-##10%$&'()-#10%$&'()-#10%$&'()-#10%$&'()-#*+,YZxX@C10%$&'()-#10%$
&'()-#10%$&'()-#10%$&'()-#Z[{|}pX<C10%$&'()-#10%$&'()-#10%$&'()-#10%$&'()-#
10%$&'()-#x\<C10%$&'()-#10%$&'()-#10%$&'()-#10%$&'()-#10%$&'()-#GHIxX@C10%$
&'()-#10%$&'()-#10%$&'()-#10%$&'()-#pX<C10%$&'()-#10%$&'()-#10%$&'()-#10%$&
'()-#10%$&'()-#)*-dsW7C10%$&'()-#10%$&'()-#10%$&'()-#10%$&'()-#10%$&'()-#de
fxX@C10%$&'()-#10%$&'()-#10%$&'()-#10%$&'()-#KLMpX<C10%$&'()-#10%$&'()-#10%
$&'()-#10%$&'()-#10%$&'()-#M|}~~qdC $@10%$&'()-10$10$110$
9610%$&'()-s10%$&'()-#10%$&'()-#|`@qdCY10%$&'()-:$Y10%$&'()-:$   10%$&'()-
l g10%$&'()- L10%$&'()-
L10%$&'()-s()*cdxX@CYY10%$&'()-:$Y10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$YdepX
<CY10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$89:xsW7CY10
%$&'()-:$Y10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$YY10%$&'()-:$xyzxX@CYY10%$&'(
)-:$Y10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$YQRSpX<CY10%$&'()-:$YY10%$&'()-:$Y
10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$SsW7CY10%$&'()-:$Y10%$&'()-:$YY10%$&'()
-:$Y10%$&'()-:$YY10%$&'()-:$45xX@CYY10%$&'()-:$Y10%$&'()-:$YY10%$&'()-:$Y10
%$&'()-:$Y589klmtT<CYY10%$&'()-:$Y10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$Y10%$
&'()-:$pX<CY10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$
EFGzsW7CY10%$&'()-:$Y10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$YY10%$&'()-:$z{|xX
@CYY10%$&'()-:$Y10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$Y& ' (
t\@CY10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$( ` a b
sW7CY10%$&'()-:$Y10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$Y(Y10%$&'()-:$
!!!I!J!xX@CYY10%$&'()-:$Y10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$YJ!K!!!!!!!pX<
CY10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$YY10%$&'()-:$Y10%$&'()-:$!!!!!!!!"~qd
C ,#10%$&'()- 10%10%110%
`610%%&'()-sY10%$&'()-:$YY10%$&'()-:$"""")"*"a"|`@qdCF10%$&'()-:$F10%$&'()-
:$ 310%$&'()-  f10%$&'()- `10%$&'()-
M10%$&'()-sa"b"c""""""xX@CFF10%$&'()-:$F10%$&'()-:$FF10%$&'()-:$F10%$&'()-:
$F""###8#9#<#pX<CF10%$&'()-:$FF10%$&'()-:$F10%$&'()-:$FF10%$&'()-:$F10%$&'(
)-:$<#s#t#u#####sW7CF10%$&'()-:$F10%$&'()-:$FF10%$&'()-:$F10%$&'()-:$FF10%$
&'()-:$######0$1$xX@CFF10%$&'()-:$F10%$&'()-:$FF10%$&'()-:$F10%$&'()-:$F1$2
$h$i$j$$$$pX<CF10%$&'()-:$FF10%$&'()-:$F10%$&'()-:$FF10%$&'()-:$F10%$&'()-:
$$$$$
%%%F%sW7CF10%$&'()-:$F10%$&'()-:$FF10%$&'()-:$F10%$&'()-:$FF10%$&'()-:$F%G%
H%~%%%%%xX@CFF10%$&'()-:$F10%$&'()-:$FF10%$&'()-:$F10%$&'()-:$F%%%%%%%%t\@C
F10%$&'()-:$FF10%$&'()-:$F10%$&'()-:$FF10%$&'()-:$F10%$&'()-:$%& &&;
&<&=&u&sW7CF10%$&'()-:$F10%$&'()-:$FF10%$&'()-:$F10%$&'()-:$F(F10%$&'()-:$u
&v&y&z&{&|&&&|\DCFFF10%$&'()-:$F10%$&'()-:$FFF10%$&'()-:$F10%$&'()-:$F&&&&&
'''pX<CF10%$&'()-:$FF10%$&'()-:$F10%$&'()-:$F&F10%$&'()-:$F10%$&'()-:$'R'S'
V'W'X'Y''w[;
CF10%$&'()-:$F10%$&'()-:$F:F10%$&'()-:$$F10%$&'()-:$FF10%$&'()-:$''''''((xX
@CF)F10%$&'()-:$F10%$&'()-:$FF10%$&'()-:$F10%$&'()-:$F(
(B(C(D((((pX<CF10%$&'()-:$)FF10%$&'()-:$F10%$&'()-:$FF10%$&'()-:$F10%$&'()-
:$(((((((!)sW7CF10%$&'()-:$F10%$&'()-:$FF10%$&'()-:$F10%$&'()-:$FF10%$&'()-
:$!)")#)T)U)V)Y)Z)[)yXK>10$10$
s610%$&'()-sF10%$&'()-:$FF10%$&'()-:$F10%$&'()-:$F[)\)i)u)w)~)))oN2>s310%$&
'()-9$1   10%$&'()- Y z10%$&'()- s`10%$&'()-  :10%$&'()-t L$10%$&'()-
F10$)))))))0*sW7>s310%$&'()-9$s310%$&'()-9$3(s310%$&'()-9$s310%$&'()-9$$3s3
10%$&'()-9$0*1*2*f*g*h***xX@>3s310%$&'()-9$s310%$&'()-9$3s310%$&'()-9$s310%
$&'()-9$3*****+++pX<>s310%$&'()-9$3s310%$&'()-9$s310%$&'()-9$3s310%$&'()-9$
s310%$&'()-9$+M+N+O+++++sW7>s310%$&'()-9$s310%$&'()-9$3s310%$&'()-9$s310%$&
'()-9$3s310%$&'()-9$+++++++,,,xX@>3s310%$&'()-9$s310%$&'()-9$3s310%$&'()-9$
s310%$&'()-9$3,,-,c,d,g,,,,pX<>s310%$&'()-9$3s310%$&'()-9$s310%$&'()-9$3s31
0%$&'()-9$s310%$&'()-9$,,,,---?-sW7>s310%$&'()-9$s310%$&'()-9$3s310%$&'()-9
$s310%$&'()-9$3s310%$&'()-9$?-@-C-D-E-F-y-z-|\D>s33s310%$&'()-9$s310%$&'()-
9$33s310%$&'()-9$s310%$&'()-9$3z-{-------pX<>s310%$&'()-9$3s310%$&'()-9$s31
0%$&'()-9$3&s310%$&'()-9$s310%$&'()-9$-......F.w[;
>s310%$&'()-9$s310%$&'()-9$39s310%$&'()-9$$s310%$&'()-9$3s310%$&'()-9$F.G.H
......xX@>3)s310%$&'()-9$s310%$&'()-9$3s310%$&'()-9$s310%$&'()-9$3.....)/*/
+/pX<>s310%$&'()-9$)3s310%$&'()-9$s310%$&'()-9$3s310%$&'()-9$s310%$&'()-9$+
/3/4/5/c/d/g//sW7>s310%$&'()-9$s310%$&'()-9$3s310%$&'()-9$s310%$&'()-9$3s31
0%$&'()-9$//////00xX@>3s310%$&'()-9$s310%$&'()-9$3s310%$&'()-9$s310%$&'()-9
$300I0J0M0000pX<>s310%$&'()-9$3s310%$&'()-9$s310%$&'()-9$3s310%$&'()-9$s310
%$&'()-9$000000000~qdCs $10%K%&'()-108%108%1108%
9610%8%&'()-ss310%$&'()-9$3s310%$&'()-9$000000#1|`@qdC310%K%&'()-:$310%K%&'
()-:$  10%K%&'()-  f10%K%&'()- `10%K%&'()-
M10%K%&'()-#1$1'1X1Y1Z111xX@C2310%K%&'()-:$310%K%&'()-:$2310%K%&'()-:$310%K
%&'()-:$211111222pX<C310%K%&'()-:$2310%K%&'()-:$310%K%&'()-:$2310%K%&'()-:$
310%K%&'()-:$28292:2o2p2q22sW7C310%K%&'()-:$310%K%&'()-:$2310%K%&'()-:$310%
K%&'()-:$2310%K%&'()-:$22222233xX@C2310%K%&'()-:$310%K%&'()-:$2310%K%&'()-:
$310%K%&'()-:$233P3Q3R3k3l3m3pX<C310%K%&'()-:$2310%K%&'()-:$310%K%&'()-:$23
10%K%&'()-:$310%K%&'()-:$m3333333
4sW7C310%K%&'()-:$310%K%&'()-:$2310%K%&'()-:$310%K%&'()-:$2310%K%&'()-:$
444A4B4C4z4{4xX@C2310%K%&'()-:$310%K%&'()-:$2310%K%&'()-:$310%K%&'()-:$2{4~
4444444t\@C310%K%&'()-:$2310%K%&'()-:$310%K%&'()-:$2310%K%&'()-:$310%K%&'()
-:$4444253545n5sW7C310%K%&'()-:$310%K%&'()-:$2310%K%&'()-:$310%K%&'()-:$2(3
10%K%&'()-:$n5o5r5s5t5u555|\DC32310%K%&'()-:$310%K%&'()-:$32310%K%&'()-:$31
0%K%&'()-:$255555555pX<C310%K%&'()-:$2310%K%&'()-:$310%K%&'()-:$2&310%K%&'(
)-:$310%K%&'()-:$5666Q6R6S66sW7C310%K%&'()-:$310%K%&'()-:$2310%K%&'()-:$310
%K%&'()-:$2310%K%&'()-:$66666666xX@C2310%K%&'()-:$310%K%&'()-:$2310%K%&'()-
:$310%K%&'()-:$266475767j7k7l7pX<C310%K%&'()-:$2310%K%&'()-:$310%K%&'()-:$2
310%K%&'()-:$310%K%&'()-:$l77777778sW7C310%K%&'()-:$310%K%&'()-:$2310%K%&'(
)-:$310%K%&'()-:$2310%K%&'()-:$8888888(848dC M10%%&'()-s
$10%%&'()-10%10%10% s610%%&'()-s310%K%&'()-:$24868=8M8N8888aI-C310%%&'()-
%3310%%&'()- %310%%&'()- %  10%%&'()-  g10%%&'()-
`10%%&'()-s8888888.9sW7C31310%%&'()- %310%%&'()- %3310%%&'()- %310%%&'()-
%3310%%&'()- %.9/909f9g9j999xX@C313310%%&'()- %310%%&'()- %3310%%&'()-
%310%%&'()- %399999:: :pX<C31310%%&'()- %3310%%&'()- %310%%&'()-
%3310%%&'()- %310%%&'()- % :E:F:I:{:|:}::sW7C31310%%&'()- %310%%&'()-
%3310%%&'()- %310%%&'()- %3310%%&'()- %::::::::xX@C313310%%&'()-
%310%%&'()- %3310%%&'()- %310%%&'()- %3::0;1;2;l;m;n;pX<C31310%%&'()-
%3310%%&'()- %310%%&'()- %3310%%&'()- %310%%&'()- %n;
;;;;;;;sW;C31310%%&'()- %%310%%&'()- %3310%%&'()- %310%%&'()- %3310%%&'()-
%;;;<<<K<L<xX@C313310%%&'()- %310%%&'()- %3310%%&'()- %310%%&'()-
%3L<M<<<<<<<pX<C31310%%&'()- %3310%%&'()- %310%%&'()- %3310%%&'()-
%310%%&'()- %<<<<<<<'=x\<C31310%%&'()- %310%%&'()- %3310%%&'()- %310%%&'()-
%3310%%&'()- %'=(=)=Z=[=\===xX@C313310%%&'()- %310%%&'()- %3310%%&'()-
%310%%&'()- %3========t\@C31310%%&'()- %3310%%&'()- %310%%&'()-
%3310%%&'()- %310%%&'()- %=>>>>>?>B>x>sW7C31310%%&'()- %310%%&'()-
%3310%%&'()- %310%%&'()- %3(310%%&'()- %x>y>z>>>>>>xX@C313310%%&'()-
%310%%&'()- %3310%%&'()- %310%%&'()- %3>>>>>#?$?%?pX<C31310%%&'()-
%3310%%&'()- %310%%&'()- %3310%%&'()- %310%%&'()- %%?\?]?^?a?b?c?d?q?~qdC31
3%l10%%&'()- 10%10%110% s610%%&'()-310%%&'()- %3310%%&'()-
%q?~??????|`@qdC31310%%&'()-:$310%%&'()-:$   10%%&'()-  



z10%%&'()- `10%%&'()-
M10%%&'()-???@@@@@A@xX@C312310%%&'()-:$310%%&'()-:$2310%%&'()-:$310%%&'()-:
$2A@B@z@{@|@@@@pX<C31310%%&'()-:$2310%%&'()-:$310%%&'()-:$2310%%&'()-:$310%
%&'()-:$@@@@
A!A"ATAsW7C31310%%&'()-:$310%%&'()-:$2310%%&'()-:$310%%&'()-:$2310%%&'()-:$
TAUAVAAAAAAxX@C312310%%&'()-:$310%%&'()-:$2310%%&'()-:$310%%&'()-:$2AAAAA0B
1B2BpX<C31310%%&'()-:$2310%%&'()-:$310%%&'()-:$2310%%&'()-:$310%%&'()-:$2Bf
BgBjBBBBBsW7C31310%%&'()-:$310%%&'()-:$2310%%&'()-:$310%%&'()-:$2310%%&'()-
:$BBBBBB!C"CxX@C312310%%&'()-:$310%%&'()-:$2310%%&'()-:$310%%&'()-:$2"C%C&C
'C(CaCbCcCt\@C31310%%&'()-:$2310%%&'()-:$310%%&'()-:$2310%%&'()-:$310%%&'()
-:$cCCCCCCCDsW7C31310%%&'()-:$310%%&'()-:$2310%%&'()-:$310%%&'()-:$2(310%%&
'()-:$DDDDDDKDLD|\DC3132310%%&'()-:$310%%&'()-:$32310%%&'()-:$310%%&'()-:$2
LDMDDDDDDDpX<C31310%%&'()-:$2310%%&'()-:$310%%&'()-:$2&310%%&'()-:$310%%&'(
)-:$DDDD/E0E1EdEsW7C31310%%&'()-:$310%%&'()-:$2310%%&'()-:$310%%&'()-:$2310
%%&'()-:$dEeEfEEEEEExX@C312310%%&'()-:$310%%&'()-:$2310%%&'()-:$310%%&'()-:
$2EEFFFNFOFPFpX<C31310%%&'()-:$2310%%&'()-:$310%%&'()-:$2310%%&'()-:$310%%&
'()-:$PFFFFFFFFsW7C31310%%&'()-:$310%%&'()-:$2310%%&'()-:$310%%&'()-:$2310%
%&'()-:$FFFFFFFFGdC31  910%)&'()- F)10%)&'()-10&10&10&
`610%&&'()-s310%%&'()-:$2GGGGGHH|[:dC31 V`s %10%"&'()-9$ o=`s %10% !
&'()-9$ s %10%+!&'()-9$   310%)&'()- F f10%)&'()-
s`10%)&'()-H7II~JKKL|[:dC31 :`s %10%"&'()-9$ 0`s %10%"&'()-9$ s %10%  }!
&'()-9$ 3`s %10%##&'()-9$ `s %10%"&'()-9$ 50s %10%S &'()-9$LnMN NNN NN*NvU4
910%(&'()- l)10%(&'()- 10)10)10) 9610%)&'()-s  `s %10%"&'()-9$ `s %10%8 "8
&'()-9$*N,N3NBNO(PP|[:vU4  ix` 10%p (p&'()--# l` 10%(&'()--# i
10%p(p&'()--# 310%(&'()-  g10%(&'()-Y `10%(&'()-sPQ-RR5STT|[:vU4   `
10%(&'()--# nx` 10%u(u&'()--# |j 10%&&'()--#  ` 10%(&'()--# n 10%u(u&'()--#
` 10%(&'()--#T*U-U.U/U0U=UIUKUvU4 `10%1&&'()-  M10%1&&'()-s
%10%1&&'()-10(10(10( s610%(&'()- `
10%%(&'()--#KURUbUcUUUUUjN.4s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'
()-&$   10%1&&'()- Y 



f10%1&&'()-UUUUUUV
VxX@4s10%s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$
V!VWVXV[VVVVpX<4s1s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1
&&'()-&$VVVVVVV2WsW74s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s1
0%1&&'()-&$2W3W6WrWsWtWWWxX@4s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&
'()-&$WWWWW
XXXpX<4s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$X:X
;X<XtXuXvXXsW74s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'
()-&$XXXXXXYYxX@4s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$YYUYVY
WYYYYpX<4s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$Y
YYYYYYZw[;
4s10%1&&'()-&$s10%1&&'()-&$&s10%1&&'()-&$$s10%1&&'()-&$s10%1&&'()-&$ZZZEZFZ
GZ}Z~ZxX@4)s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$~ZZZZZZZZt\@
4s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$ZZZZ%[&['
[][sW74s10%1&&'()-&$s10%1&&'()-&$(s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$][
^[a[[[[[[xX@4s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$[[\
\\B\C\F\pX<4s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-
&$F\~\\\\\\\sX74
9610%&&'()-s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$s10%1&&'()-&$\\\\\\\\\vU4
310%~&&'()-  f10%~&&'()-Z `10%~&&'()-s ,M10%~&&'()-t
$@10%~&&'()-10&10&10&\]]^_`(a|[:vU4    10%~&&'()-9$ ` 10%~&&'()-9$ dj`
10%~~&~&'()-9$ v` 10%~&&'()-9$ i}` 10%%&'()-9$
10%#&'()-9$(aabbcccc|[:-410~& 610%~&&'()- R` 10%"&'()-9$ P` 10%~&&'()-9$ `
10%n$&'()-9$ ` 10%~&&'()-9$ ` 10%#&'()-9$ccccd dd dbA410~&   10%&&'()-
g10%&&'()- `10%&&'()- M10%&&'()- $10%&&'()-10~&10~& d!dTdUdXddddpX<410~&
G10%&&'()-:$FG10%&&'()-:$G10%&&'()-:$FG10%&&'()-:$G10%&&'()-:$ddddeee<esW74
10~&G10%&&'()-:$G10%&&'()-:$FG10%&&'()-:$G10%&&'()-:$FG10%&&'()-:$<e=e@eoep
eqeeexX@410~&FG10%&&'()-:$G10%&&'()-:$FG10%&&'()-:$G10%&&'()-:$FeeeeefffpX<
410~&G10%&&'()-:$FG10%&&'()-:$G10%&&'()-:$FG10%&&'()-:$G10%&&'()-:$fOfPfQff
fffsW7410~&G10%&&'()-:$G10%&&'()-:$FG10%&&'()-:$G10%&&'()-:$FG10%&&'()-:$ff
ffff*g+gxX@410~&FG10%&&'()-:$G10%&&'()-:$FG10%&&'()-:$G10%&&'()-:$F+g,ggghg
iggggpX<410~&G10%&&'()-:$FG10%&&'()-:$G10%&&'()-:$FG10%&&'()-:$G10%&&'()-:$
ggggggg hw[;
410~&G10%&&'()-:$G10%&&'()-:$F:G10%&&'()-:$$G10%&&'()-:$FG10%&&'()-:$
hhhFhGhHhyhzhxX@410~&F)G10%&&'()-:$G10%&&'()-:$FG10%&&'()-:$G10%&&'()-:$Fzh
{hhhhhhht\@410~&G10%&&'()-:$FG10%&&'()-:$G10%&&'()-:$FG10%&&'()-:$G10%&&'()
-:$hhhh'i(i)i\isW7410~&G10%&&'()-:$G10%&&'()-:$F(G10%&&'()-:$G10%&&'()-:$FG
10%&&'()-:$\i]i`iiiiiixX@410~&FG10%&&'()-:$G10%&&'()-:$FG10%&&'()-:$G10%&&'
()-:$Fiijjj4j5j8jpX<410~&G10%&&'()-:$FG10%&&'()-:$G10%&&'()-:$FG10%&&'()-:$
G10%&&'()-:$8jmjnjojjjjjsW7410~&G10%&&'()-:$G10%&&'()-:$FG10%&&'()-:$G10%&&
'()-:$FG10%&&'()-:$jjjkkkPkQkxX@410~&FG10%&&'()-:$G10%&&'()-:$FG10%&&'()-:$
G10%&&'()-:$FQkRkkkkkkkkpcVI10~&10&10&10&
s610%&&'()-sG10%&&'()-:$FG10%&&'()-:$G10%&&'()-:$kkkkkk2l|[:cVI10~&
10%$&'()- %  10%%&'()-s  g10%%&'()- `10%%&'()- M10%%&'()-s F%10%%&'()-
2llm[nxnMoo|[:cVI10~&   10%#&'()- % ` 10%%&'()- %s ] ` 10%ww&'()- % =}`
10%W%W&'()- % G` 10%a%a&'()- % =` 10%2%2&'()- %opqq%rLrr|[:cVI10~& wM`
10%%&'()- % l` 10%"&'()- 



%s hU` 10%%&'()- % ` 10%'$&'()- % Uo` 10%o%o&'()- % ` 10%%&'()-
%rrrrrrrrrvU410 Y g10%%&'()- sM10%%&'()-  `10%%&'()-s $10%%&'()-10%10%10%
s610%%&'()-srrr-s.s1shsisoO7410 s 10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$s
10%%&'()-9$  410%%&'()-isjssssssspX<410 s 10%%&'()-9$s 10%%&'()-9$s
10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$stttMtNtOttsW7410 s 10%%&'()-9$s
10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$ttttttttxX@410 s
10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$tt1u2u3ukulumupX<410 s
10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$s
10%%&'()-9$muuuuuuuvsW7410 s 10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$s
10%%&'()-9$s 10%%&'()-9$vvv-v.v/vZv[vxX@410 s 10%%&'()-9$s 10%%&'()-9$s
10%%&'()-9$s 10%%&'()-9$[v\vvvvvvvt\@410 s 10%%&'()-9$s 10%%&'()-9$s
10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$vvvv wwwCwsW7410 s 10%%&'()-9$s
10%%&'()-9$(s 10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$CwDwEw{w|wwwwxX@410 s
10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$wwwwwwwwpX<410 s
10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$s
10%%&'()-9$w(x)x*xdxexhxixsW;410 s 10%%&'()-9$$s 10%%&'()-9$s 10%%&'()-9$s
10%%&'()-9$s 10%%&'()-9$ixjxkxxxxxxxX@410 s 10%%&'()-9$s 10%%&'()-9$s
10%%&'()-9$s 10%%&'()-9$xxyyyKyLyMypX<410 s 10%%&'()-9$s 10%%&'()-9$s
10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$MyyyyyyyysW7410 s 10%%&'()-9$s
10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$yyy.z/z0zazbzxX@410 s
10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$s 10%%&'()-9$bzczfzgzhzizwzzz|[:10
`10%'%'&'()-t M10%'%'&'()- $10%'%'&'()-10%10%10% 9610%%&'()-s
10%%&'()-9$zzzzzzz{jN.:10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$
10%'%'&'()-
f10%'%'&'()-{{{={>{?{r{s{xX@:10%10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&
'()-$s{t{{{{{{{pX<:110%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&
'()-${|
||D|E|F|}|sW7:10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$}
|~|||||||xX@:10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$||#}$}%}]}^}a}
pX<:10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$a}b}}}}}}}p
X<:10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$}}}}4~5~7~9~
sW7:10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$9~o~p~q~|~}
~~~~sW7:10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$~~~~~~~
~x\D:10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$~~$%&Z[\pX<:10%'%'&'()
-$&10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$\sW;
:10%'%'&'()-$$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$?@xX@:10%'%'&
'()-$10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$@AuvypX<:10%'%'&'()-$10%'%'&'()-$1
0%'%'&'()-$10%'%'&'()-$10%'%'&'()-$$%&^sW7:10%'%'&'()-$10%'%'&'()-$10%'%'&'
()-$10%'%'&'()-$10%'%'&'()-$^_bxX@:10%'%'&'()-$10%'%'&'()-$10%'%'&'()-$10%'
%'&'()-$|[: `10%%&'()- M10%%&'()-s `$10%%&'()-10&10&10&
`610%&&'()-10%'%'&'()-$@AD{jN.:F10%%&'()--#F10%%&'()--#\EF10%%&'()--#F10%%&
'()--#   10%%&'()-
f10%%&'()-{|}xX@:F10%\EF10%%&'()--#F10%%&'()--#\EF10%%&'()--#F10%%&'()--#\E
STUpX<:F1F10%%&'()--#\EF10%%&'()--#F10%%&'()--#\EF10%%&'()--#F10%%&'()--#Us
W7:F10%%&'()--#F10%%&'()--#\EF10%%&'()--#F10%%&'()--#\EF10%%&'()--#/01hixX@
:\EF10%%&'()--#F10%%&'()--#\EF10%%&'()--#F10%%&'()--#\EijpT4:F10%%&'()--#F1
0%%&'()--#F10%%&'()--#F10%%&'()--#\EF10%%&'()--#F10%%&'()--#
;<xX@:\EF10%%&'()--#F10%%&'()--#\EF10%%&'()--#F10%%&'()--#\E<=rstpX<:F10%%&
'()--#\EF10%%&'()--#F10%%&'()--#\EF10%%&'()--#F10%%&'()--#"pX<:F10%%&'()--#
\EF10%%&'()--#F10%%&'()--#\EF10%%&'()--#F10%%&'()--#"TUVsW;
:F10%%&'()--##F10%%&'()--#\EF10%%&'()--#F10%%&'()--#\EF10%%&'()--#xX@:\EF10
%%&'()--#F10%%&'()--#\EF10%%&'()--#F10%%&'()--#\E9:=stwpX<:F10%%&'()--#\EF1
0%%&'()--#F10%%&'()--#\EF10%%&'()--#F10%%&'()--#wxyzx\<:F10%%&'()--#F10%%&'
()--#\EF10%%&'()--#F10%%&'()--#\EF10%%&'()--#RSxX@:\EF10%%&'()--#F10%%&'()-
-#\EF10%%&'()--#F10%%&'()--#\ESVpX<:F10%%&'()--#\EF10%%&'()--#F10%%&'()--#\
EF10%%&'()--#F10%%&'()--#678;sX7:
`610%8%&'()-F10%%&'()--#\EF10%%&'()--#F10%%&'()--#\EF10%%&'()--#;
<=>KY[bpvU4 @ 10%:r%:&'()-  g10%:r%:&'()-Z `10%:r%:&'()- @M10%:r%:&'()-
Y%10%:r%:&'()-108%108%108%p[5F|[:vU4  `$10%::&'()-9$ $10%:*:&'()-9$
L`$10%&'()-9$ i`$10%>&'()-9$ fS`$10%&'()-9$ $10%::&'()-9$%#&'|[:-410:r%:
610%:r%:&'()-s `$10%:B:&'()-9$  `$10%^o^&'()-9$ ?`$10%&'()-9$
`$10%::&'()-9$ $10%4&'()-9$'()68DK}bA410:r%:  dLp10%&^%&&'()- 3
z10%&^%&&'()-  M10%&^%&&'()- 9`10%&^%&&'()- $F10%&^%&&'()-
10:r%:10:r%:}kK3410QY%lY%10%&^%&&'()-#lY%10%&^%&&'()-#QY%(lY%10%&^%&&'()-#l
Y%10%&^%&&'()-#  



10%&^%&&'()-456pqtpX<410lY%10%&^%&&'()-#YQY%lY%10%&^%&&'()-#lY%10%&^%&&'()-
#YQY%lY%10%&^%&&'()-#lY%10%&^%&&'()-#tsW7410lY%10%&^%&&'()-#lY%10%&^%&&'()-
#QY%lY%10%&^%&&'()-#lY%10%&^%&&'()-#QY%lY%10%&^%&&'()-#KLOxX@410QY%lY%10%&^
%&&'()-#lY%10%&^%&&'()-#QY%lY%10%&^%&&'()-#lY%10%&^%&&'()-#QY%pX<410lY%10%&
^%&&'()-#QY%lY%10%&^%&&'()-#lY%10%&^%&&'()-#QY%lY%10%&^%&&'()-#lY%10%&^%&&'
()-#569nsW7410lY%10%&^%&&'()-#lY%10%&^%&&'()-#QY%lY%10%&^%&&'()-#lY%10%&^%&
&'()-#QY%lY%10%&^%&&'()-#nopxX@410QY%lY%10%&^%&&'()-#lY%10%&^%&&'()-#QY%lY%
10%&^%&&'()-#lY%10%&^%&&'()-#QY%t\@410lY%10%&^%&&'()-#QY%lY%10%&^%&&'()-#lY
%10%&^%&&'()-#QY%lY%10%&^%&&'()-#lY%10%&^%&&'()-#NOPsW7410lY%10%&^%&&'()-#l
Y%10%&^%&&'()-#QY%(lY%10%&^%&&'()-#lY%10%&^%&&'()-#QY%lY%10%&^%&&'()-#x\D41
0lYQY%lY%10%&^%&&'()-#lY%10%&^%&&'()-#QY%lY%10%&^%&&'()-#lY%10%&^%&&'()-#QY
%012hijpX<410lY%10%&^%&&'()-#QY%&lY%10%&^%&&'()-#lY%10%&^%&&'()-#QY%lY%10%&
^%&&'()-#lY%10%&^%&&'()-#jsW7410lY%10%&^%&&'()-#lY%10%&^%&&'()-#QY%lY%10%&^
%&&'()-#lY%10%&^%&&'()-#QY%lY%10%&^%&&'()-#-./\]xX@410QY%lY%10%&^%&&'()-#lY
%10%&^%&&'()-#QY%lY%10%&^%&&'()-#lY%10%&^%&&'()-#QY%]`pX<410lY%10%&^%&&'()-
#QY%lY%10%&^%&&'()-#lY%10%&^%&&'()-#QY%lY%10%&^%&&'()-#lY%10%&^%&&'()-#IJMs
W7410lY%10%&^%&&'()-#lY%10%&^%&&'()-#QY%lY%10%&^%&&'()-#lY%10%&^%&&'()-#QY%
lY%10%&^%&&'()-#yXK>1010%&10%
610%%&'()-slY%10%&^%&&'()-#QY%lY%10%&^%&&'()-#lY%10%&^%&&'()-#QY%oN2>10
10%%&'()-M$1  10%%&'()-  g10%%&'()- `10%%&'()- M10%%&'()-s
%@10%%&'()-Y10%$%(]^_vsW7>10 10%%&'()-M$ 10%%&'()-M$ ( 10%%&'()-M$
10%%&'()-M$%  10%%&'()-M$vwxxX@>10  10%%&'()-M$ 10%%&'()-M$  10%%&'()-M$
10%%&'()-M$ BCDpX<>10 10%%&'()-M$  10%%&'()-M$ 10%%&'()-M$  10%%&'()-M$
10%%&'()-M$DwxysW7>10 10%%&'()-M$ 10%%&'()-M$  10%%&'()-M$ 10%%&'()-M$
10%%&'()-M$ !YZxX@>10  10%%&'()-M$ 10%%&'()-M$  10%%&'()-M$ 10%%&'()-M$
Z[pX<>10 10%%&'()-M$  10%%&'()-M$ 10%%&'()-M$  10%%&'()-M$ 10%%&'()-M$
?@AwsW7>10 10%%&'()-M$ 10%%&'()-M$  10%%&'()-M$ 10%%&'()-M$
10%%&'()-M$wx{|}~|\D>10   10%%&'()-M$ 10%%&'()-M$   10%%&'()-M$ 10%%&'()-M$
#$%pX<>10 10%%&'()-M$  10%%&'()-M$ 10%%&'()-M$ & 10%%&'()-M$
10%%&'()-M$%]^abcdw[;>10 10%%&'()-M$ 10%%&'()-M$ M 10%%&'()-M$$ 10%%&'()-M$
10%%&'()-M$xX@>10 ) 10%%&'()-M$ 10%%&'()-M$  10%%&'()-M$ 10%%&'()-M$
!$%&'t\@>10 10%%&'()-M$  10%%&'()-M$ 10%%&'()-M$  10%%&'()-M$
10%%&'()-M$'Z[\sW7>10 10%%&'()-M$ 10%%&'()-M$ ( 10%%&'()-M$ 10%%&'()-M$
10%%&'()-M$34xX@>10  10%%&'()-M$ 10%%&'()-M$  10%%&'()-M$ 10%%&'()-M$
45ijkpX<>10 10%%&'()-M$  10%%&'()-M$ 10%%&'()-M$  10%%&'()-M$
10%%&'()-M$sX7>10 s610%&&'()-s 10%%&'()-M$  10%%&'()-M$ 10%%&'()-M$
10%%&'()-M$(46=MvU410  10%:&:&'()-  f10%:&:&'()- `10%:&:&'()-
y@M10%:&:&'()- Y%10%:&:&'()- 10&10&10&MNpX<410
310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#%&'
_sW7410
310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#_`c
xX@410 2310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#2<=@pX<410
310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#@z{
|sW7410
310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#
xX@410 2310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#2
!XYZpX<410
310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#2sW
7410
310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#234
nopxX@410 2310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#2t\@410
310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#OPQ
sW7410
310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#2(310%:&:&'()-S#|\
D410 32310%:&:&'()-S#310%:&:&'()-S#32310%:&:&'()-S#310%:&:&'()-S#2236pX<410
310%:&:&'()-S#2:310%:&:&'()-S#310%:&:&'()-S#2&310%:&:&'()-S#310%:&:&'()-S#6
jklsW7410
310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#:;
xX@410 2310%:&:&'()-S#310%:&:&'()-S#2310%:&:&'()-S#310%:&:&'()-S#2;
<?@ABMT(|[:10  F` 10%h"h&'()- fs:10%@"@&'()- z,&FT10%4"4&'()-10&10&10&
610%&&'()-s310%:&:&'()-S#(/kyz{|vU410 @910%& &&'()- @& 10%&
&&'()-310@"@10@"@10@"@ Y<10%@"@&'()- F` 10%&'()- PF` 10%v"v&'()-&|[:vU410
10% &'()--  10%&&&'()--  p10%& &&'()--  D10%& &&'()--  s910%& &&'()-S `
10%& &&'()-&iwxyz2vU410 10%X &'()- M10%X &'()- `&-10%X &'()-@10& &10& &10&
& Y=10%& &&'()- `10%&&&'()-- 2i@{Z9vU410  DF 37`10%qX q&'()-  )`10%&'()-!
)`10%1 1 &'()-  )`10%X &'()- `10%X &'()- s10%X &'()-x5vU410 L@`10%: :&'()-(
S910%: :&'()-( 9'Y10%: :&'()-'10X 10X 10X  ?10%X &'()- F 37`10%X
&'()-573:|[:vU410  $`10%: :&'()- !10%: :&'()- `@`10%: :&'()- `&10%:6:&'()-
@10%: :&'()- `,10%: :&'()-S&4567D|obU410 '10%& &&'()-10: :10: :10: :
lF=10%: :&'()- 910%:G:&'()- 010%:$ :&'()-f 010%: :&'()-fDKN|[:bU410  010%&
&&'()- ,`10%& &&'()- !`10%& &&'()-T s@s10%& &&'()-f `s10%& &&'()-f f&10%&
&&'()-CQRSTahvU410 910% &'()- & 10% &'()-10& &10& &10& & Y=10%& &&'()-
8`10%& &&'()- @510%& &&'()-h1^-y|[9vU410 !&s10%&'()- &s10% &'()- @`10%
&'()- `10% &'()-f 9@10% &'()- 10% &'()-Si|[NA41010 10 10  Y=10% &'()-
2s10%a<a&'()- 2s10% &'()- I2s10% &'()- &s10%"&'()-<|[:NA41010 '10% &'()-
`10% &'()-T ,10% &'()- -10%&'()-g S910% &'()- 'lf10% &'()- rb|[:NA41010
s3:10% &'()-f 0-10% &'()- *M10% &'()-S '10% &'()- $L10% &'()-f M10%
&'()-b3ABCDQXvU410 @L10%& &&'()- &'Y10%& &&'()- 10 10 10  Y=10% &'()-
s610% &'()-S  s610% &'()-SXzvAyL}|[:vU410  @9310%& &&'()-@ ~``10%& &&'()-@
``10%& &&'()-@ `10%& &&'()-@ sss10%& &&'()- ` s10%& &&'()-y}vU410 sS10%&
&&'()- a`L10%& &&'()-T f:10%& &&'()- &'10%& &&'()-10& &10& &10& & <10%&
&&'()-W1|[:vU410  s--10%& &&'()- s--10%&&&'()- L+10%& &&'()- '10%& &&'()-N
10%&- &&'()- s@10%& &&'()-T1DRSTUb|obU410 9' 10%M M&'()-10& &10& &10& &
3=10%& &&'()- :10%& &&'()- `910%& &&'()- s--10%&3&&'()-bi+|[:bU410  #10%M
M&'()- `10%M M&'()-- `s10%M M&'()- 9,10%MM&'()- 9z10%M M&'()-@ @910%M
M&'()-#|[:bU410  7f10%M M&'()- $7f10% &'()- 510%M M&'()- s3s10%M M&'()-
*z10%M M&'()-S s$f10%M M&'()-$vU410 &10% &'()-S s&`10% &'()- y9'10% &'()-
$10% &'()- 10M M10M M10M M Y=10%M M&'()-$@=Aao|[:vU410  710% &'()- f/10%
&'()-m 0f/10%$ &'()-m &10% &'()- 10% &'()- &10% &'()-o}~vU410 @10% &'()-
0S10% &'()-S '10% &'()- %-10% &'()- 10 10 10  <10% &'()-"nz|[:vU410  `
5@10%&'()- ~ 



5@10% &'()- a)10% &'()-  `t10%e&'()-@ t10%w&'()-@  10% &'()-zdvU410
10%+!&'()- L10%+!&'()-g s910%+!&'()- &-10%+!&'()-G10 10 10  l=10%
&'()-|[:vU410  110%+!&'()-f s.S10%+!&'()- `&*10%+!&'()- NL%@10%+!&'()-f
&10%+!&'()- L10%+!&'()-gvU410 Dss10% &'()-! f&10% &'()- ,&10%
&'()-10+!10+!10+! <10%+!&'()- 710%+!&'()-z`|[:vU410  +910% &'()-T
+910%&'()-T @+910% &'()-T ss10%&'()-! ss10%&'()-! ss10% &'()-!tS210 sf10%
&'()-& s`10% &'()-f& @&10% &'()-&10 10 10 - <10% &'()--!+910%F F
&'()-T?!4BC|[:-210  =10% &'()- 710% &'()- .`10%&'()-g .`10% &'()-g s!M10%
&'()-S `10% &'()-CDERYbA210   ` 10%M M&'()-g `L10%M M&'()-S 9s10%M M&'()-
,:10%M M&'()- &10%M M&'()-10 10 c;q|[:A210  a7L10%M M&'()- ,s10%M M&'()-
,s10%M^ M&'()- ,s10%M M&'()- `, `10%M M&'()- `, `10%M M&'()-vU410 ss10%&
&&'()-S `s10%& &&'()-y f:10%F F&'()- &310%& &&'()-10M M10M M10M M Y=10%M
M&'()-~e|[NA41010& &10& &10& &  =10%& &&'()- L0s10%&&&'()-@ ;L0s10%&
&&'()-@ L*t10%& &&'()- `$`10%& &&'()-5 T |[:NA41010 ~10%R!&'()--#
\10%&'()--# X10% &'()--# 10%R!&'()--# :10%R!&'()- y&l10%R!&'()-T Ul|obU410
y&l10%M M&'()-10R!10R!10R! l3=10%R!&'()- L`9T10%R!&'()-f `s6S10%R!&'()-
S&.S10%R!&'()-<7EF|[:-410M M <10%M M&'()- 90S10%M M&'()-S X`"s10%M M&'()-S
L-10%M M&'()- 9sM10%M M&'()-f @&10%M M&'()-FGHU\bA410M M  #10%: :&'()-S
`,10%: :&'()- L,10%: :&'()-Z  SM10%: :&'()- f&10%: :&'()-10M M10M M,o+9:;
<J|obU410 &10%M M&'()-10: :10: :10: : l =10%: :&'()- .10%: :&'()-   .10%:
:&'()-   , 10%: :&'()-JQ|[:bU410  `$10%M M&'()-@ `!10%M M&'()- 10%M M&'()-
~`10%M M&'()- 9s10%M M&'()- :10%M M&'()- k   ! !|[:-410M M  F=10%M M&'()-
110%M.M&'()- Tv 110% &'()- `110%M_M&'()- f110%MIM&'()- s010%M M&'()- !!!!
!f!""bA410M M   s`10% &'()-@ s`10% &'()-@  s`10%( &'()-@ S910% &'()- &,10%
&'()-10M M10M M"#[$$%0&;&|[9A410M M!`6`10%&'()-T @6`10% &'()-T -s10% &'()-
$`10% &'()- ~$`10% &'()-  s10% &'()-;&&&&&&&&&vU410 910%M M&'()--' ,:10%M
M&'()- 0%10%M M&'()-10 10 10  YF=10% &'()- 6`10%&'()-T&())+,,|[:vU410
6t10%MM&'()-S )6t10% &'()-S s'10%M M&'()- `$10%M M&'()- Lt10%M M&'()-S
9f`10%M M&'()-S,,,,,,,-=/vU410 ~10% &'()-& 10% &'()- fM10% &'()- 7y&10%
&'()-F10M M10M M10M M Fl=10%M M&'()-=/V/@0?1Y1x22{Z9vU410  10% &'()-&
10%_&'()-&!10%&'()-& ~10%B&'()-& \`10%&'()-& 10% &'()-&222222223vU410
S10%s!s&'()-( :10%s!s&'()-( %l10%s!s&'()- 



'10 10 10  l3=10% &'()- D  9`10% &'()-3345 7'7T7|[:vU410  210%s!s&'()-
L$`10%ss&'()-T L$`10%s!s&'()-T &S`10%s!s&'()-- S10%s!s&'()- &f
10%s!s&'()-T77W8888888|obU410 S&10%e!&'()-310s!s10s!s10s!s FY=10%s!s&'()-
6s10%sz s&'()-S 6s10%s!s&'()-S s3s10%s!s&'()-f88:^<<>>|[:bU410  &+10%&'()-
&+10%e!&'()- `10%&'()-@ `10%e!&'()-@ 10%e!&'()-S
'10%e!&'()->?????/A[ABvU410 6`10% &'()- `10%&'()- s`10% &'()-S @&10% &'()-
10e!10e!10e!  =10%e!&'()-BC(E[EEEEE|[:-410  Yl=10% &'()- 9s10%&'()-S 79s10%
&'()-S -`10%%&'()- -`10% &'()- ``10%&'()-EEEEEFGCGbA410   @10%`!`&'()-
&`10%`"`&'()-f &`10%`!`&'()-f '10%`!`&'()- 'F10%`!`&'()-10 10
CG<HIdII/J8K|[:A410  .M10%`!`&'()-y )M10%`!`&'()- `$10%``&'()-g
)k`$10%!&'()-g `L10%`!`&'()-T 9`10%`!`&'()-8KKKKKKKKLvU410 S910%& &&'()-
&10%& &&'()-10`!`10`!`10`!` FY=10%`!`&'()- Ns9`10%`U`&'()-f
.M10%``&'()-yLMMNPPUP8Q|Z9vU410  0L10%& &&'()-g!!s10%&'()- !s10%& &&'()-
sSM10%& &&'()-f sfS10%& &&'()- `10%& &&'()-8QQQQQQQQ4SvU410 9 10%M M&'()-T(
, M10%M M&'()-' &10%M M&'()- 10& &10& &10& & Yl=10%& &&'()- 6-
10%&&&'()-4SSSTU>VWX|[:vU410  @/10%MM&'()- @/10%M M&'()- s!s10%MM&'()-@
s!s10%M M&'()-@ L10%M M&'()- 910%M M&'()-XXX X!X.XX9Z[vU410 g#10%&&'()-@
pg#10%&'()-@ aM10%?!&'()-f @&10%?!&'()-10M M10M M10M M Y=10%M
M&'()-[\,]]^^^^|[:-410?! ll=10%?!&'()- 7s310%KFK&'()-S s310%?!&'()-S
s310%&'()-S 210%?!&'()- 9,&10%?!&'()-^^^^^_`xabA410?!  `y10%M M&'()- Ly10%M
M&'()- 910%M M&'()- , :10%M M&'()- y&10%M
M&'()-10?!10?!xaaxbc)dtddd|[:-410M M =10%M M&'()- 0@810%MM&'()- @810%M
M&'()- S,10%M M&'()- $10%M M&'()- f#910%M M&'()-dddddfef$hbA410M M  s10%:
:&'()-@ L10%: :&'()-f L  :10%: :&'()-f ,F'10%: :&'()- &10%: :&'()-10M M10M
M$hiiizjjjjjj|[NA41010: :10: :10: : 3=10%: :&'()- f510%: :&'()-S
f510%::&'()-S V3 10%: :&'()- f)10%: :&'()-fjjkk<lJl|[[NA41010: :10: :10: :
=10%: :&'()- `10%: :&'()-f L10%: :&'()- `3 10%: :&'()- &-10%: :&'()-
Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"
"Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph Font; :'-3|:AbHOVr^eGmt
|i\<Zb]0H[&-5c<CK/RY`hohw~=(A{y6SCTDG;#)/5<BHN U[agJinprtvxz|~
"$h%,6=M%Z+ewq+c\)0:HT dr88?-DPe,&'7w>I.XhJlC%I0"it'
!C!!!"g"""e###D$o$$D%%%8&{&&&^'''(r(()>))):*+~."0K00#1n11"2^223S334H4445N55
5j66607788(9i99]::;;;0<<=w==>Z>?E??D@@1AABBBB,CC
D:DDDNEE(F{FGGGHIsIIxJJ)KpKK2LLOMM:NNEOOPPPNQQ-RRRQSScTT]UU#VV<WpWW%XX6YxYY
ZZ[[\v\]]]^^G__(``5araaUbb3cc>dd>e~ee?ffgghhh/iijjkk5lllpmmNnn*oo@pappUqqrr
-ssOtttuu6vvMwwwTxxUyy3zz.{{|||2}}.~~>Z5IW<b< 1$XFUPX8Z5tW7/C3-%77
`<peE`8ybC<;X2pR}cD, [;
!A/TRkgrD#b@'p3A0Kg.lSp[w`C)k:U9K-ksV/aeT\?!=]EW\m=!|v'F  f{D
Xsp!%ZdMdxS5z(  J!!"a""<##1$$F%%%u&&''((!)[))0**++,,,?-z--F..+//000#11223m3
4{44n55566l78488.99 :::n;;L<<'===x>>%?q??A@@TAA2BB"CcCDLDDdEEPFFGHL*NPTKUU
VV2WWXXYYZ~ZZ][[F\\\(ac dd<eeff+gg
hzhh\ii8jjQkk2lorrissttmuv[vvCwwwixxMyybzz{s{{}||a}}9~~~\@^{Ui<"wS;
p'}tnj]vDZw%'4M_@ 26;(&25DhbX}1b$ozCT FJ !";
&&,=/23T78>BECG8KL8Q4SX[^xad$hjJl  



!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./012346Times New RomanArialCourier New"h Root
EntryWordDocument    !"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;<=>?@ABC 








