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Output so far:
Machine

{ APEEOT t j Cjkxieds dz0® dzj 2 et dzdzO H BH & P O SERN K Js  «

6. [tHEzd d20 dzgj QtetsdzdzO 34 tej 4 O

[SHEd &0 dzj 2tetsdzdz® Bjtejy 0O d&O' W H
dzj L Odzj 3 dets odCsdzlz® Is f* " HLOHOY"' . t "L
e dOd Lksls! GHdd SHAdskE o f tagy iyl sk
HsMW e gdz] dgdg? tej L EZdz sOIskz.

Il tjLbkd O, ojddsd2 ' S &zOH dzd 2
0 CdzOdzd?2 L dzOydes hodHhj, wWChis totsL Bk
zodHSC" Ms! BYydMmdzidr LB  dzt hz' Is! Mw, Ity
fso' sHu@de L BSHddd. [M' o' LEZOd dgj kW o dzj c



= Independent Metworks

> Cutput

t dHATER.10T [ S H Iz dDizp dztc@sTjzde@ X

7. [BHjd&' f(thd HseodzsMmis®™ HB Mmdz' HisO

[ SH j dz fcsfmdz" Hise desfils Hts f sfpdz' Htso dats
dzj 2tetsdzdzd = d3d t6d Y . | StHjte, wCd2 BGBtBLC
odMmdzso s . sBHjte ' HJjCBHjt By kls! od¢C st
AW dBsHjdz2 thte dzddts old@ Pt PE g dz@ salzdls H ts9
LB ' GO Isi mw L HBo)Yddzs¥ odnm' ' Hdzd~ HOdzd - .

1 sfdz Hsa dz' Mis! dBsHjdzj?2 L OMBiglse iz’ ldFOM

Inputs

VAN

-0
[VARRVARY.

fjtejSdzOHE ' MmdMmlsjd o' Hise Hj2 dzO § dlsOc
) jeyjf. g fesmls' O ' &O2MksOr' h O &
10260 HjWC' oftHd, § Hfkdksesk' "5, LO

odm  Hdzd?2 ' 9 jda . wvbkls dzgj B3O dg' wWCts' dBBOG
1d Btsdedz’ ijtej ' oV (Essdfasvarfinsuratihejoddz O ¢ ts )
Hisfdls!-f MisPtch ot oL BH, wW¢ yj §toOy
{54 jtoj Hdz-'"0f MistORY® fMlsOtets’ hCtsdzd NN", Oc
5OCddid ftcOo ddzOdq :
1. ootzfp'dzd ftsods Mise ' WG dzt yj dz
2. ¢SCIsdeoaOy' v ftetsls' CO° 9©°H on' HAzsG TS
3 | BSHddz hOte ' 3 oRtSHBAE ' odABHB®R
b B'd sl odfOHSC ® Yj2 IIdf disei:
Lo Stoslsdesets totsL f tso s H Y j dadzv .



[ dtd 0O twdE " ©aL d Mmdzd(Radidl kasisfunctich network - y 4
WOCIsdydzes FN (fsHOY' ofjtedH) NN, wC' 9o(d
OCIsdo Oy " LOA Mls! dzse’ Misdydes® WhkdzCy' .

[ 86" MIsdydzO WEkZdCy' v o HSBOY O'tsda jO C.§
o' Hfitso HOB yd dz0 f§dlsOdzgdzr " IsO¢ yd dz "
fted2dswislsw ' hjdzt, Odzj YcOdets ftcOyYs * HC

1 O f OC J, tcOH " Odz' dz' BOL ts9 ' WikzdzC y* o e
HOdzj ¢ ' H y' dz' " ? HAdgW deQiBQizd!yopizdal © HYAztsEC d
BON ddetss  ( dzOf tod ¢ RAdzls ta QK" tadztos) . P 1 D

CShis CteslsCts, vyj ddhj &itjy' FF L

| dzd B 5jC2 tedatidz 34 64 v oW d3ttDedp FefdforwerttNeulzdz"
NetworRe " H € tod dzd { tizejB HCAUBHISS t@fO oGy O d2dzv  AdgO ffftdds
NN, Odzj L B ' dzh dg' 3y BSHddB ftedntso Odzeddz

cShts od yYydlsOodzd diBtss §ff jtejHd MlsOIsls
By ddots, od & sddd, "t ' H &G HOE iz
dzj o jdzd S &2 €' dzr €' Mls! fsd3d dzsS § s jtoj Hdg E
¢ dz CsMls hOte' ©@ ftedLo jdzs Hts J ¢ MY sdzj dz
tctsB dIs DFF Htfdls! dzj f tc OC Is-d y ddf d3.tc L des B «
f " HAatsH 8, GCJjW HBGlsddaday dzdzOo yOlsd 1 A ; s
Mz yomded s MdMmilsj &3 BO"N d dzdzsc s dzOo yOdadzv ,
zOB O OIsts CtcOh ddisd tjL zdz sOIs O] .

t 4 Cktoj dzls dz' dzj IRedsiupdheuralyjetegrie o sH W Is! o
Cdz' bididaydH o dzi S getcb@dzdzy ted ¥ O yY! sets Isdi iz
B g O, Ctdzd SBYBRO ftodrntsoOdzO Cd3 t6& O
LOtcddgnsiz® yd B dz2 hj " IjttOy' 2. st &3 It

19dyo? dats, " dzlz | - deOd @€ 5200 P& @ UPREEZ
99 jJHjdgdgw, L3 dgdz? LOIteddiZSd bshts, 0Odzj t
NN odCtstedmssak’ s MW o Gihdss kEdhdkd ki
Bqdzz dzd = " IsjtOyYy* 2 yd LwOLC' 9 d@sykzls! )

«



ftod ¢ ZzO@OAH Bisdzls | C-fiplstsed ' dspTdPls P dzOdz' B H |
fsf jtcjHdzs = Mdz' ©¢ OBt toj yJ dz .

s 0O ¢ sl s Yiporttdrmodegmensi'y 2 ksdf o«
Cs3" €z fORBOWI, Mfjy Oz dez S ©6E Iz,
ftosdl3' YEJ( Q©f L OlsteddBBEd) . RNN ditsykls! B
HyMwis! i jtejHdg = Mdz' 9, O djted " LSTM
FoOL " & Isj, hts IstcOf dzvw dzsfpw B OG OIsts € OH e
odSCtstcdMmistsolze Is! MW  HdzW telag dfZvL dzO o Odzdzy Bis«

{MiteinCd §OdGBOwWIS" dz2OMY tcOo H -L dnN@ diaPrH O tis
fsolststes ¥ Is! fqw Cltelze Is Is d d3, we LOfOd
dlstczCIsktc©® HBBt] o dHOM dzO ' dz¢ fiyldECOH3d dad
WEdz¢ y' 2 0OCIsde Oy’ ) :

(X)) tjy -39 ot@®ElsOz ' otdd d&GOEIs! o
OCIsdoaOy' " . 10 Ctsydtsdizz LteOLSCE oatsdzd o dte’
f Od3' Wis-lsbkldstshots] diZtsy jIsd HtesydlsOlsd HtsMdIls! |
odL ZOYO' deW HER@Y T [ tsMisOdzde' sets L cOL CO
otstelsO tjokzdzgsls! wBMWE HOddR, hts fjtejt
Codzlstesdze s Ist hodHGC' Mis! twsLtecdeokz fOR wis' |

K, SHdOC, HiY J ftosMlsO tcj OO Y™ et
Otern " Isj S slzts.

l 4 delsd dz! ded 2 o) & z(Ggtatbsamdetun) &y jsdk STM L
tejh " sCOBRBI. 1 jto' SH.

1okydls! ftshmhiss, Odzj o HmEkIsdz Mils! o dn
‘ stses ¥ odrBHE HdAdv ¢ ts5de€ o] Is dzts ¢ w208 8 ] Hzf
odiBtcdmlssalz’ Ist mMw 9o MddzlsjL’ LeokSE (ddzL C

ANOCIsdydzO SRR sLdy ' w HJhts " dgh O: oM’
otstotslsO tsdasodzj dzdz?, O otstetslsO MECIdHOdzdz" Is*

l sdzd d3j dz" L OlsteOIlsdz" , dz 3y LSTM, ° &BO2

do Is 5 ¢ s H kz sadQ@AatoezchlierAE) o d ¢ sted Mistso 8 Is! MW H
CdzOMmlsj edL Oy" ° IsO Mmisdmdzj dedzv W EkdzS y' 2.



stsdzd od btojdkz'Isj dgj 2tesdBijtci " FF Hdw
fsHOoOId fttdSdZzOHd X k COljcEte' Wa YkH s
OCIskdosa OdO. Aj dOLdoa O  Is: Mw " Codzlstetsdz! ts¢
bolsCtsHEZY OdROEGDOE d, dBsy dzO dzgOo yOls d M
Ctsdzd €' dzr €' Mls! Htodrtso Odedrn S st d3j dzh
odnrn" " Hdzdr SR ¢ H ddepst)S, d® Cudpk] AoEq
Y d dzts d3, h tsB odna' H BIzo BOSC Md BOdz! dzts  dzO|
L OcOdz' dzt 9 OlIsd HOdzZ IO fshkzC L OcOdz dzd ~
l Ot Oy 2dzd?2 0o varatimralnat@dzoddzfAE), ff tstc’ o dgv
AE, MkdmS o' 2d@ses ywdksmks' LO® fls' Wikd
1JLOOYO8 yd dz0 bk ftesMmiskz L d&3 dzgz, € tsdz

By j B kLOCOM dedIsd HOd ?", VAE o' Hf t5¢
L' WL sE BB Y HoatBO YtsH' wdsd? vyd mMdz' H s
otsdzd ' OBMmMtsdz Isdes dzj L Odzj 3 dzd d3d ?

1 dzgj h Edzdze @ Odz! dzd 2 O 0emmsiautoenderDdde ¢

AE fcsists OHOf Ik Is! mMw Hts orn  Hdzdr  H(
fjtojod¢ tsdzOdzedzv ) .

DAE HBSHO®Is! Istesnd " z-dgkds' died s dsd ' HdP dz' ©
B ' Issd3, odf OHCtsodd3 yddesdisHf' j Oy ®EdE. O IsH © B
ftod dszh &z° DAE tjStsdzmistckzse 9 OIsd odr " H L Is
B'dzh LOGOd ddds ' L@k yd odedtOIsd B

it BLi" HY J dzd 2 ©Oo l§Spdrds aumenCatiebMEf-94j " J tSH(
Qo lstsC sHEzo Orlgd S d A Sy @HC Or BsYd odwedlsd
BOdz dz€ " 9 k2 HOddr. wbkzClskzO KOCO ¥y, W
B 'dzhj, dzgy €' dz € Mo sl &zOHgEdz 9" HdesG s

1 4 2 toisddgdes j s f W ° (Hopfeld network dz0e y O Is! MV daz@ilz
dzOB tstc LtcOLGC 9, htsB otdzd o' Hftse ' HOdzd ¢

Sty dzO Ctd3 S O Mdzzy dls! or"' Hdetss Ctd3 to
(3" ¢ O ' H yYyofm Istej dgzo Odzdz? ° WEC odnm ' HC



[MS d €d 11 dOBOcOs 5! fisso izj Oz &z s oDy &
odCtstedmlstsolzo Olsd Hdzv 5L dzOyj dedz? IsO 9 ' Hc
COtelsddzd yd tsmdz Hse desfils’ , otsded f so J todak

[ Oh d d20 1 ts dfBajtzg@amzOnachinen zy j Mmatsy’ dz0
Csdi3" € d L d2Oy) ®dzdWOs Iso AifwH ddf te dls=@ 9 O dzd d3c¢
o dotHWIsI fyw we Istdzr €d CtydzO fHtedn 5o Odz
Istcj dzgz o Odzdzgwy 1 [ [/ 11 Gdtsedzs 6 ls! GCdz' Isddzd ¢t

Aj fjth0O BjtejyjoO bfdase' wW, WwWCO BE
f THSHE MdBkzdvy 2dscts o' HY Odiz.

1 OcOlstsh Otetso " dBOh ddzgd Bol t zmann sy kzls
cdzdetsSCdrn jtoj € ts5dz0dz (Hd o . 1dY ud) , w g
o dazzyy dzdzvy WEZdeC y' 2.

[ Bd] N j d&20 dBONM d dzERestristedBoltzdzandp@ching

v MstezC sk ZOEPHEZOHZ, LOsHwed "7
dz0o yOIlsdm: , odCstcdmlssolzs yd Lotstetslsdzy tots
dzdh j ' Lddyd®, "t fjtjH Ibdd, Y& fitjr
dZOL OH £k on ' Hdzd?2 ' o j dz' ) .

| dzd B d dzdz® 3] tc jOpdDedp joadigf hetvaark)dzO i tf tc O o H
[ Oh d dzO 1 (s lysijdaRd 2 VAE) . 1 tsded sy kzls! B
SHAdZO djteiy O NN Itejdkz' " dhk) * dtyikzls!
o34 odoyd detst fMmnj i3t .

] dzd B =0Ae I9 W3y @e@ (Be®pconvdutional network DCN) T dz®@ O dzd 2
Yyj L' 't.¢d hlkydedr dzj2tetsdzdzdn Bjtejy. 1t
sB' ' HdzZOdzdz2?" h Ote" 8) SO WHtKCO, CtydzO L WwECc

CHt®O LGEeBKIsCd dOmMftcOoH' sBttsB dzv ¥ Is
Mftesh 2y l®! ks dsdkz, odStstcdmistseozs yd dzj
Ldgj dgh 28 yd dgj i slste" Bdz® WEkdeC y"' °

1 OLoadyo? H dzw tesL f ' L dzOo O dzdzv L 5B tc O
' Hdgdetsy d dets¥ L tsBteOy J dedz? (ftedBdzdL dzts 20 x
L SBOY J dede® , " YMEdg ! n@dzf JtojHOs 5! MW o



otstesdzgC &£ (MIsdmMEC O yd oduwedzjdz WkdzeCy' * ) .
hOte adwedzw' GtOH' ‘" dzsd, HEBEZEGd2 wWWHGCd, |
sB' ‘Sl 9. DFF L OL 9 d w6 o tadc sHtaiELs dso! tfriphts HhE
sBtetsBSCd HOdzd R .

I 4 € sdze tsdzt y' 2(0eConagytisnal N@worlpN) -y JDCN, L o 5t
DN Ldz BO' LtsBteOy jdzdzw CtslsO SO Mmlseastes * Kk
0, ¢€"hCO: 1}. DCN sy j IsodL Wls ddz’ Usje2ts oL jLBldta

| ZdBB8C O OcEisEisdzO ¢ tc NDeepdadvoldgiprialjnverse

Graphics Network DCIGN) )= 5 J§ dZz©G DCN DN, me¢ dzj
ftcOo d dz' dats.

l z0MmMdzj , y4g ©OoltsC¢ssHjte. DCN ' DN dzj o
otsded * s dZOHSCORI HAdZY 99 jHjdadzw IsO 9 (

odCtstedmlstseo zo Odz Hdzw tBtesBCd L tsBtcOY J dz' |
tcOdz' " j dzgj ftotsmntHJdzd dzOo yOdadzy. A° 3 ]
odqHOMVIsd fJjodB tc@ejdedy Isdf j o] t BtcB B89 zo Ols
LJjBteOdd, w¢ vy wsBdoe o' Hs®Rd2 Cycl e GAN.

1 J dzj tOIsd o dzO L B3 GeheAtivdabverdgjiaingtwjod GANW o dzw
Mo o jddyiLrd M d@gdi2MmMlsets ftsHo ' 2dzdr d
HdMGCted d3' dz@ s Wis.ls * R Eatz dzO3OG O¢ s+ Mve jsdgjHidzAd
ZOBOGO ' Is! Mw @G jdgj elzo Olsd wg*' HOdz' |, o
BZOBOCO s MW s HBRBIIsd ¢ jdzj teso Odzg' H Odz
dzj Qtetsdzded » 3 toj By Jj da'e | dz] tioky O dflzts i3tz B t§
L3y jIsy " HIsteddzzo OIsd Istej dzgzo Odz' dzd 2 B O dzC

pix2pix-9 ' Hd3" dzdzd 2 Hted ¢ dzOH IsOCBBEts §° HRtSH

t " HEd2 M deyJ (ol StatOMashipdzEMs-yJj totsL to H Y
f so dz’ Mise ' HGdz¢ yj dzO) Hzgz? 1§ ts dzdz@® S I3 s Py ©
fstcsetsodd3dd to' o dzv d3d . [MitijHBS d&OSC s duyl
odotsHdIls! eodma"H dzdhj ' mMdzw HGMW e dz] dzdzy
odzzlste’ hdz' 2 dz' ydqadzr ded ¢ 2O dzlz dz' .



vOC O "HJW o9LWIsO L dZHifjficEBEo RESGH M
mMdMmisj GZOR S BRY ' ¢ sjtedese s L stekz SO tesL ' L d
[ Oh ddzO0 | €S Mmistej 3O dz! (Exsesntsleamtaanachivzdz!M) - y J

MftesBO L& dz" dIsd ME &ZOH dz' Mis! dBitei FF,
ody OHdSdf L' " HdzOdgdz" 3. 1 tsded o d BOG OB Is! ¢
Odzy WOSIdudzO jWJjSIlsdeadz Mis! MmMdadz dzs L Odzj »

[Jt) 0O L o' H dEehisiateagtwylsEONz2 j " Hisdf  j
Byedy "L MEJy Od dedd3 (] BimBOBSH W dOo &
odotsHWI[s! w | wehts Ctdzlstotsdzs 8 Is! Mmw C' dzr €«
WEdeCy' ', hs fseolsstes sils: mMw) . 1" Mdzw yY’' BGEE
Cdz' Isd dz¢ Od3qd .

I Msedmiss v dzgj L dzO¥ (6 Odz! desG 58 mZOMBE
Isi BtejIsdydzdms B’ ‘ dzsdtc’ 9. wd3 dzdots HBHO2L

| &zd B d dzdzO s fis O I§DeapdeSiduadzietiwgrki DRN) - yJ 6 dzd B
BJtejYO, HJ HJWECO yoOmlsddzO o= Hdzgd~ H Odzd r
HSL o sdzv ' -Mifistc@dedpdp fdgz ¢ dzd B s CQ[ddgd dgOiffst] tS@eC
o' LdzsodHBsds RNN BjL Yodatsets L otsdz C Odzdav .

1 4 2tesdzdz®@ BON d dg€eural Tufing Badun® NTM)

14 2Bsdede  Bitweyy 0 Mo’ ' H dad d3ddstsy i td
Istcj dzz o OIsd, BlstcdiZzo OlIsd tojL Ezdz IsOId, B¢t
o' h jdedzv o Ghdsodssdisz ftcdrtso Oded?2 o' H dzOf

NTM-yj MmMftese O o-dyfjtc@oFd ISdL. wjd dzlz yj dzd dzd
rdwe' Ooalbttcd OSCtYy COykIs:, it yj OBMst

1 Od3 WwiIs! OHtj Mo OdzO °~ o d3 Mistsdz, = d3d
L Odzj ) detssgdztec tff Sfiss Odgz, s ftoj HMIsOo dzv * dzgj

15 S tsted MisOdadzy hlskzydedr daj 2tetsdsj toj  HC
[Gdzw v ' fipgdespd e o s 06t dej deEnO dzdz™
2B Al MOkzO bkottoytss , o sdBHY s & dzdz@



189" MmMdMmlezsdgds M ledsy dzd Clsk o dSC stedMmistso iz
csLodoOld bkeosty' Mis SO ttedec' dzOdz! dz' Mmls
ZLGEBHYjdedzg? ' deW sted3OYy' ' o toj Odzt desdZdz e ' k

ddBBj ed S Odzm! Cd2 il tO0d W 10d HEB [
nzHBY dzd € B et Bfyfflsg R’z b Bse " todets, o' dz d
MlssmMkze Olsd igzIls! Mw  dBFO" d dz. w ofmj y hilskzyd
LHOId Mis! HEts bostoytsmisd) stE®uz B Is Rk dz@ ff d ff
stced e’ dzOdz' desets ff stelstej SO, HWSOI 2 tOL 8 yj dac

1 OMmMlstsmizo Odzdzw Al 2 Mo " Is’ &i3d Misj ylso © «
BOGOIsts dzt Hj 2, w gt ftod dztsmyw Is otcOy O Ykz
MftcOQoyda" CtcOMO dzOo yOdzdz" Al BERIsd Ctcj Olsc
fslsj dzy’ Odz' s jteddsfdzts & &zO fdias L B3EGH  dztsB ZH ' 9 d
ftesBdz &3, HEBRBOE yd L0 ttOBRE ORI dzOB OGO
1 OftedC d&zOH, Ibotsteyd o dtctz) g zdzy (R p dzff tigd 2
o' hjdedgwv, wC' otewilskels! ydllkw OO W<
HOsYydS¢d odatHWIS! L dzOH Iz, OBts LOftesl 51
mMfsdkzz¢, w¢¢' ftoedLotsHWIS! Hts desoadr dz €' 9

ZwWw L s stoytst® M3z c 58 BlzHJ BOIsd 9o 0Oy
Qo lstsdBOIsdL so O = dgspHislg'dz, © " Hf se " Hdzd &3 yd
dzsE HdeZ Oy [ OtS t ' Hdz Htsyj dzls z € tsdzd * dzk
Isjrdesdztse ' 2 [y tSteHY " . cetftcOo O o I[Istsd3iz,
so stcytsfmils’' ; BOCOILts t-0QPxz f cdkd]d BhEHiks s
"CteoOh Sk, hFtt LOMtewedzO " H HdJdoOdasdz, W ¢
slsted 3O 2tets] . "

t " Hdz L OL d&ZOYyo', s dzsHfms CO boatstoy' Mis!
dz¢ H d dzd , dzOo ‘ Is tesL s’ HO® yd Mo s’ YyOMmec
sl s Isjted Bt Is! Mw L IsOCddid IstsdeS sh Od3q .
dz¢ Hd BRHE® IsiyjdizjosPW,sthds BERzdzts § tSlstc’ B dagts H
fstesHy jdzg 2 zZzw, M MCzOMIsd dsekz ¢ d&zOo kz
toj YJ dedz¥ dzd "dBO H drtsdO@zls O3 EZ L HO9 OdzOMwW o j



vdds dzj d3j dz", Mmlsotstcj dzdg" O oz, -wEH ! IS
{ § BBteOdzH s yd oSy @gdo b ,Skzam @azj d3° Myj HA
ctsotstedIls! [ ' Hdz. Jtjhlstss, IsofmzyH zedzOls d dzdz
ftesyjMmMd odSdzOdedr By 9. | OMmiskzf ddds ¢
od¢ tstcd Mmis ©dadz™ ydn 0o d yts ¢ w ¢ Y OMmls d dzd
Sted ¢° dzOdz! detsG s .

ZIlskzydzd?2 "lsiB§ zgzOIsdBZ3dmisy ylse O

#! BEtsHAE Nhdg ftesecteORd dgAhdlz ,dzj H sy ls @ 1 dedzts
n o f ' mdz OBt d3Odzt 9 OIsd " jHJjoted. z 1S
f 59 d dzdz 9"  HCOdz' Btczoa Olsd ftesctcOdiiz, f sSH
1 Of ted € dzOH , dz2' d&3j y* $d2 ~"EHtsyddS Al [ Ot
dzj 2totsgadz] ¥ 'd3 Hdzw L BdteOdzedz" HdJdodzedrm ndd3j
WslsseteOW ' 2 sO " dhdr LBBOYjd@ o' LEZOdZ «
MCdZOHO' Is' MW L WHE oL O dBtsyfipchfyle j. dDfizd ~L By
dzj oo " 2 MlsckzClszteh sligdzC & dgjf wgnzd. S5y J dz
fted2 B30 BOMde vydmjdz, odCtdkz’' fttsmisd?2
tcj L zdz SOIs dzO dzOMlsizf dzd? h Ot dzgj 2tesdz’ 9,
sB ydMmdzj dzdz? H Oded - .

1" HR' H sdzddzc i 3OO ] Bizd B OO | s wary k
SO WtslkstscteOW " ", o Gjdzgj cOlsdodz L d30GOdz! dzg
Hotsrn daj Qtetsdzdzd s dBBjtej . [JHABO &Bjtejy 0O fMmilse
OBts dzOBttkz ©C0OL "  oatsC; " dghd2 tyods ' "isBis
9COL " o9ats§. 1 0oHWEd Lotsteslsdts®isz LoowLCR
CtcOh dds Hdzw Mlsotstej dzgdz? L BBELOYJdgt, WwWEC' Is
[ &3d te-jyp " Jdzd M j * deflstelzdzj delsd, wC ' tofskLh @LedzO®
sdz' e 3O [ d W dzgHd ofmy NJj Yssoddede odL d
fsdzv e O £k MmMeattej dzdz' BdMIsj y* Sda B 6 Y,
Iso ' skzo Olsd o dzOfdzd 2 dO2CtLONd2 Iso' t6 dzO s

#! sesHdE hdzZ GAN Mmkzotstets ojddfdm'tc ddsidsottsngiass
L sBGOY J dz Z d&3j ¥ Or N dth s° so stoyts’ md m



BOGOIss dBOIjt' Oz, Odzj eoefmi hj Mmddz des
tcj Csd3j dzZHOY" ', HBHO' o' da

wL fMme sk ®BIMIsjylo©® HB tj Odz' dese s Mo

[ sy dzd o sMmis' wg jSdgjdirddzjodéhgigdz GO dzd 2 f syOlsts
HrtSHdIs! HEts LtesBEd wa, w2 &oy-L Oygdgt
woe Odz | EHW dzdzsz, d2OESC BB d?2 MY ' otetsB ' Isded & &
2014 totsClz, wWeCO ofjthj fdiddazdwS tfdpjyt
dBtsH j dzv d&3d dBBOh d dzdzs e 5 dzO 9 y O dzdz” h tsB C s
HddzOd" ydz esLfs9"  H', WwWC' Bsedzd B o9d2Is
f dzOdzz o Odzdzy Mjte'-Isj P ORso §BREZEIsSgtced totsB (
Hy Mwisddz' Islsw dzd .

I L a3 d3s C dzOMmMdyded?2 §ted S dzOH  dzOdzkz 9 O dz
stsdzd Bd oW Bz B HB O ot stols z-Mizdgd 9O gl
-y SkoOdz Gzt ytso' HijlsOdz (BoHBtsY " , X
Bts ) kzls L Of dzOtzgzp @B H, IsO6zf § tsdzd, 2 BBse ' tod
HijlsOdz' LOYy" '8 1O ftodHEZBZOs Is BOGOIsts sy
1 O3 H' 2Mmdes f slstc’ Bdes, HBHO' o' dzg, yYyj " Ot
hts Mlsestes 8 Iss Mw dzj 2 totsdzdzts® o fldg ‘tejlz'y,s , w ¢ d
Zz02CtcOh d2.

2 GHdddB Cdzt ysodds Ctdsf sdzj delstsds Iso tsto
BtcOIlsd L dzOdzdz? L tHdsets Ctdlsj SCMmskz SO o d¢

1.3 Jdd@ised HEBs BjIsBH" 9 tBttsBSCd 9 L EC

1 4 2 tots dzdz' Bjteg " H tze tc @Xsj dz" L dz@xy B tzezY
ftese tc Od3d

t L LdzOo Odadz? L tsBteOY jda ko' 2hdzs o B

Cedi3f Odz" 2 B dz 2sded MPtsydo Oy o N tsHdzw.
LH" 2Mdg¥ " Is: MW LOoHWEd ccdzdBtsC sz fdDte @
BB o ) ( CNN) , Otcrn ' IsjSClslztc" dzj 2 tots dzdzts’

teSLf OHO ' Is! MW IsO OdzOdz' L' L isBtOY j dadz? Lt
dzj 2tetsdzdats’ Bjtejy' ¢ s ddd & sdzj dzls



Lstelkz, wCd2 LB tREDE@dts, o6 ds yos yd J d
OQolssdistsB ' dzj BzZHEZO Odzdzv, o dtetsBdzd ylsots SO s
2t IsOC ] ttsL ' L dz0o Odzdzg? L sBtOY j dg' ?

t L LdzOo Odedz? LtsBtcOY jda@ odSttedmistselz
OolstsdiOdyudzsets odL dzOyj dzdzg" tB' ‘ €85t @y j dat
t Ly LdzO9 Odzdz? L 8BGOy J dz oS stcdmisso z Is
BOteC ko Odzdz?" L tBEOY jdz Sfdhseadkd jcodd
0o jH | dzgdz" ttsBBIS' 9, Oolktsdtsdizded n IstcOdatf st

{ SLY' L dz0o Odedz? o 5 E®p gadzes H dzv  dz¥ H § 2
ZOHLOoadyuO2des 903Cdds LOoaHOdzedz" &3 HdzW o d¢C ts
Hotsh HjfMmwisdd Is' L' woddashmvw fodj stdf' sl
5O Isjhdsdse , w¢' &syklk' Msolsd odS ddS

102jWiClsdo dzrithy digls sdgils dzv  tetsL § ' L dzOo Odz
dzj 2totsdzdzO® Bjtej O (Hdoe. 1 0O0h ' BddS L
LsCtoj BO stdotsds y' 2dz0 dzj 2165 z@@OF B s s Bis ¢
Hdzw jWjChkdodss' tBseCd, M oo Hdaj Wy gy
LsBtoOY jJdzdg" n o dMsC s’ teLH' dz dgs’™ L HOIsdzsH

CS fwOys ' twsL ' L dz0O9 Odedlz" L tsBtcOY J dz' ?

[¥HfM' Cj St BOYdl' LBBtOy jdedz® wC dzO
Ctess BBLSE-yj jfptzi 5PBOdzdzy Myj dzd, 5
fsdv s Bp jBCeOs s Mw o O wis' . (6LE" L
stsd3tf ' s Isj tod "BOYOIl! " L sB o Oy J dadaW Iz o d
Odztslstso Odzd R sz csdz’ 9) OBt tOMlstesodn (|
L 2Oy dedz? s Hdzv Csdz' stc' 9) .

L fotsyd M ZOWEOdfdzy L sBtOY J d2@ dzj 2 tctsdzdzets”’
CSHEZo Odzdz" L tsBtoO)y jdedzw ff jtoj soatstes " st mMw

' ‘Clkd kO s ddetsmls' . uwdmlsjkd Codf' ¢
CodmbstelC Yy’ ° MfsyOlsC Oy jrih c O MY 6tk i fzdztz
W steBOYy ', O sl d hdvIisd SKEOd L Oy

WlzdzC Yyt 2.



1 0tejhils’", MmMdMmlsjddd S’ slsjtedesets L sStol
tdeh 't OdzetstedIlsdzd Hdzw fted2daw islsw  tg" h-H dpdaw
COjetste’ ' otded dzOdzj 3 Oy OB WwWE¢ "5 dzO2¢

bz stedIsdzd twtsL ' L dzOo Odzdz? L sBtcOY j dz

JHddz L sdtf ' @ Odzetstedlsdlz -toygjiL § € dz@BHd O
L sBteOy j dz' . Il dz fted?2 &3O LsSBtcOY J dzdlz? ( OB
fjtcjHBOYOO) j ety LdBBiglstls’ KB O § &zOMk, d
C'hCO yd Ml dz. ¢dzetstedlsdz f tslste’ B dats dz@o yc

L fJtsMistsdzz o df OHC Iz, hsB MlsottcdlIlsd
"Hijdadsd% ' SkoOlsd LBteOyj ddz? L fyskddL Odiidts .
sdmw yoOdsd L tsBtcOy j dz MsBOSC O Isdmw yodd

dZzOo ydls! v odlswegkzoOlsd WkdSy' °, hts " HJd
CdzOMd% "  CkzoOlsd L tsBteOy j dzdzgv hs o fMlswlis:
tetsL ' L dzOo Odzdz”* L &d&z@Mof Y dz€ Olststc O B, Cdgh

oS tcdmMssoakzoa OlsdmMw Hdzv odStdzOdadzy B dz'
dzj 2totsdzdzO® d3jtej O By j odCtstcdMmlssolzeo Olsd My
sfdmikzels: od3 Mis L tsBteOy j dadgv .

(O d 6 jtojHdy ts5° Hsdetc tsdeiS te t5 dzdadcrO ¥ dgidas
bz stedIsdzd tetsL ' L dzOo Odzdz? L 5Bt Oy § dz
wet fyls! dz0O B- 3 B tc @ @ dgadzdz" | w g odSsted Mistso
Isji Miskzo Odedz? BsHjdz' . [ ¢  dzr CO 90Oy dzde dr

HOdzd 7 totizdal SB O
1. LB t6 L 5BisGcOdedpdzdzy B dzv " o dMBC
B'dzhj 'dWBsBtedzdOYy' ', Odzj o9ddBOcOE s+ B' dz' !
sByYdmadzs o Ozt dets’™ lsky desmls™ HEzW BB S (.
2. s'dzt €' Mlst -yYtfRe®Y fzdzh | HOdzdmr od fC
isydz' hj eoetdzed BEHEI!, Odzj §jted Cts5dzO21Isj Mw
MzCkzq d' Mmis: .



3. s'd& ¢ MisL se@@YPgzdaizy o BOMh ISOBOR - M
B'dzd?2), O Ctdz stetseo’ LtsBteOy Jjdadz?y, WG { tc
L jdzjdedR ,/ MRIE@B) L Ctdz steOdRd, Htoj HMIsOs dzj

4., v ' 99" Hdzsh j dedifvj e NGO j MW , h s L
SHAdOSCte ] M 99 Hdesh j dadg? Mlstste’ dz totsL
fJtcjHBOYOE IS4 o7 Hdz LBBKOY jdzdzg" G 9o OHGOL

5. [ Ofmh s Odglr 0 OtizB tc@sdalfdzo ' L 5B e Oy J dzdzW
od By jlj BOMhIsOBEZzoaOld Ctydzj LsBteOY j dz
L d3j dgh j dedg? dBOMhIsOB" 8, WwWEC' HGMEzfd w¢

6. o Jtcj Hdz |, Mis OdzH Otcls dzj o ' H-nafdizj degiEvY
fjtejodzwdzzlsd " Mmjtej Hdg L 5B tcOy J dadzgw " , tsB Y
' CMmj dzv E oM "R fteds d&zOH OF dz09 Yy Odada” ,
MstczClskztelz L tsBteOY j dz .

7. 1 Bttd@3Odz’ LOY' W oams@B pL I jsgiic'Oy j dadzv o iy
(9 @ soadfOHSCE ' CMmjdz ) BOE s tc' o dats d3’
Csdzo jted jdzy' ¥ hoduhtss ftod dzOo yOdadze d3j tc
HOdzd - , ' Hdgwoeoh d Mmj tcj H dz L dz2OyJ dzdz? 9 " H
tcjLzdz O dzO MlsOdzH Otclsdzj © " H A ddzj dzdzw .

8. ) d3d datizy datctsL dz'otddztsifipls'd Isi o' "dilsd L@
2O COdZOdz M' tetsets dBOMN IsOBE. 1 d d@syjlsj L
LiesBdIsd dzj 2tetsdadze 3 tei 2 ' dzo Otc’ Odzls dats
Bj dz" tsBYd Mmdzs 9 Odz' dzd 3.

9. ttLhdtc] deddf | BPEA@° totsL h dtcj dadz? dzOVW o
Hsf sd3itces LBbktejddr Isdf & §wolssydda L tSB
sBjtolsOdedzw . 1 d tetsBdly Yy, "B §°  HHOId
sOCdd3 yddesdz yvw dzj Qtetsdzjted O to' HYJ ko lOa
H Odzd

lesetOd3d tetsL f " L dzOo Odzdz? L 5B Oy § dz

tdOdz LOYy"' v tetsL " L dz0o Odzdzg? L tsBteOy j dz
tesL " L dzO9 Odzdzv B dzd y, o' LEkzOd dzz G J§ mBdzs €



sBO' Cls'" 9, 0OdzOdz' L d3j Hd ydzed = Listyectiz@YOjdzdzY, Lt
SO e OdEMORB" v afdB o jdzdSdrs BOL HOddA. |
Hts o3 2 dgMiste” d3dz. ( sL f " L dzOo Odgdz?" C OHte" ® H
b odsBdzd ylsoe Facebook, Googl e, Yout u
i sydeydres HBHOISC 8. ' woaddzdmw dzOBtstc(d
Hsf sdii3selsd o3 dgh dd&3 ctc@Qoyvdz ' dzlsj ctclzo- BT Ist
yd ftetscteOdzd .
l S stedMisOdadz” tetsL f * L dzOo Odzdz? L sBtc Oy j dz
1. wdzH E2Z2Mmiste® w J dzj Clstetsdedss 'ff * L 4Oy jOtelagizy
odStedMmlstsolz’ Is! MW HdzY OolstsdOIsdydes’® B et
ftesHEzSCIsE SO LOBJjLTJyjdedg? fslskzydesets s
Bsy kzls: hECOIsd Cto" Mdzs L f jodedds ' H dABIE § I
2. WGtetso O -telsiLiAfisitedz®o Odzdz? L sBtcOY J d2@ 3
fjtoj 3 hjdedgw yYydWtcsotsets h Otz e jtor L B
tj Odz dz' Mls! HBHO' HjkOdj2 HE ezl diste diC
wWCeO MfdteO' Is! Migsddp' Isge® azBdetize ' ¥ 5B Oy j dz' .
3. ¢oltsdse ' dz dzO  f-tc ® &3l fg dzts etz Is ¢ Is tc O dzfy {f
fjtcjBzoOsls! dz2O jIsOf O odfftctsBkzo Odzr k& df
Clesd@BOHM! Ccsets btcOdMYf stclsz & BOGCOIL! 57 &
"LH( of " L dz® dc@dpdzidz dzO0e YO Is! "H dalsdW " ¢
o Cdzg yor yd tokr tsd sBO' CIsd, Istc Odzm § tstels dz’
tesL ' L dOoOlsd Mo sdzsWistcd SO Histetsy dz' L daC
4, Jl dtcsB dzdtgsiofs’ L dz0o Odzdz? L sBtcOY j dz@ 9
MisOH " wan o (dtdBzdzd uis'cdz aydf¢ stedmistso z* Is+ Mw
ftosyd M o dceBlstse dzj dzdzv Oy tod € &zOH , h dzw 7
Mzds' ydzd d3d dBJ SOHOdzd d3d SO Oo lssBOISd ydzts®
5, Mo s § " L dzOo Odzdz" L sBtcOy J dz@ BtsY 4
) dz0 o y O dzdz’ Is © tsB d3d ¥ J dzdzv d3d . 1 Of ted € dz
CoRBf O lsjtcdztdi3dz L stc' L OB j Ldfsjondzjsdisdzy  Widz@ilzC
Bso dzj dzdzv, wWC' d@ykls! yYydlsOlsd d&OIsj o' Odzqd



2 Irs{trRevdILVC Ve LFlfT 1w vdfAatofAouf uw

2117 OMmlilstsmiz o O dadperative atvigrspfipl network

1l Jddzi cOIsdo dzO L &3O G Odzy §z0Is dzlf tegey Pic O &Bistc A |
HoizZv G jdzj eOlsdo daiscts BsSH J dz¥ 9 Odadz™

] J dzgj cOlsdodzj BSH]j dzt 9 Odadz?  jtoj HB OYO®
dzsodrm ftodC dzOH ' 9, w g ftcOoHBY sH' B dzts
O tod ¢ d&zOH , Mo stej dzdzv dzso drm W BISBGEtOW " 2
zOB stelz HOdzed=r ' Mdzz®s ydr WslstsctcOW ' 2

GAN-yj CGjdzjtcOdodz® &sHjd , wWCO d&Os y
dzj 2totsdedats” d3jtej ' . [HddEE dBsHj dz@ dz2OL do O8 I
d3j toj ) Oe, weO oydls: mw Gjdzj tclzo Olsd detso

dzOL do O° Is! MW ¢HJMS toddg'ddDd lsla®mie 2 ds 5 d3j Cter
HdW jtojdzy' ¥ 90Isd Mlsoastejdz JtedS dzOHd o' H
r o 3 H j dzf oMisOdzetseo dzs 8 Is+ Mw o L d3OG O dzd
BsH j dz GJ dzj 6OIsstc® HtcOcdzgy tBHEtGdISd dtstH
dzOH O Is! fwe dikedgf@HedO tdfj Odz dzed - SO Mmise tstej dzd n
1 " mdzw  dzOo yOdzdzw 6 dzj cOIsdo dzz d3tsH j dz!
Mlso stej dzdz? deso dm ftcOQoHBY SH Bdgdm L teOL S €

b GAN ' HEY] SCtdftjlsd odfOHSCd od¢C 1

oS sted Mis OdzdzY kf ‘tcis B G . f 5y Ols €

L Y' BBz HBfdMm 3 L cdzvdy dBs o J dzd C &

hsB HBYftd@sclsd 90 tesLoddzzlsd ' dalskz”™ y' s h
oS BstedmMlsOdz IsO Ststwedmds . A4 daj o dud tef da
9dCstcd Mmis OddlZwy eSRAdd o | [ w.

[d teSLH dzZdd3ts Yy HBHOISd dzO IsSOC' B 2
l.ulsotstej dadz? fted C dzOH " ®© HdzW dzOBtStE' 9 H Odz
2. dlsotstes 2Isj WlksetcOW "' ' tBdzdyyw dz¢ Hddzd
B ulsoastes 2Isjy tj Odz' Misdydz® WlsseeOW '

4 vlsostes 2Isj cGjtets’ & igzdz sW "' dzr o3 o



1 JjtoJ S dzOH L tsBWOY J dzdz? dzO L sB Oy J dzdz™
) jtePedzls j Sk &zO L tsBteOy j dada?
1 Jtoj CdzOH M BOdzlsd ydetsets L 8B Oy § dzdav dzO
]l cCtsdz dedgwy WiotsdzlsOdz! deséets oadHEkz tsB dz Yyvw
]l stesHYy E21] dese’ dzg ! €' YL d
10ASIstsetcOW " ° HB Emoj i s
111 j HOG L9 Odzdz? W BSIsSSEOW ' 2
120 s Ot dzdzv tsB dzd Yyyv
13) B "o Odzdzy W slstsEOW 2
M4a 2z jto teBLH' dzf dzO L HOIdz Mmis!
15A slstsctcOW z 9 O dzdz™
16} jtoj S d&zOH BHWGELE
17) e dgtsL 2o Odgdg? o " H | 5
183D-G j dzj t@Oy'.w tB' ‘ Cls' o
dlsotstoj dzadzgv ftedC dzOH " & HdzvW dzOB St ® H Odz
dlsotstc] dzgdzgv dzso dmr Qo HBSYBH Bdzdr L 6OL
sted ¢’ dzOdz! dgts gz Hitf Celt dzjodals* eltam I Gom® HESC k2,
L i3OG Odz' dz B ted " ", H J GAN odSstcd Mmls
ftcOoHBBYtsH Bdzdm JtodC dzOH' 8 Hd&zW d&zZOBBtclz H
MNI ST, dOBBtelz HOddr HdW Wsltsd@OKr @R eHEE
sBdzd yyv uvttetsdzsts.

© © N o O



t qpgR.17) ted C &zOHd GAN, wWC' odCBtdMmlssalzs

ftcOoHBYtsH  Bdzgdm Htod G d&zOH" &8 HA&zVW dzOB

Al BRdiztE BSOSty HJ BsSdNisteOy"' ' - - o Oy d

"14d0 " HE Sdzlstets dz! dzj ftcj HMIsOos dzd ylsp EstcldzZO B a
GJ dej 6OIsdodeddsd L BBOGOdz! dzgd BB Bj 6 ¥ OB "

DCGAN, wed?2 ftsHj i3sdzmistezo O, WwWC Istej dziz
ftosH | Bdzmistclzo Odzd dIgsH j dz' Hd&zW Mmise stej dzdzw




it JAPER.2T ) ted C dzOH W slssetcOW ' YromMiGAd) dzil L WistH R
BJL &OcdzvHE LO ftejHMmMsOoddylsotsdy L O HEY
L BOGOdz! dgdm Bty y, 2015 t' ¢

]l O dzd o f5, hts o y' 2 tcsB SIS o 5 dzd Is C
o dCdzzo Olsd OdWdBjlsdSkz ojCltstcd® BMlsEisH)S
GJdzgj totso Odzed d3d MYy Odz! dzgv d&3d, SOE ° L G j dgf tot

=

man man woman
with glasses without glasses without g|asses

t JpgR.3711 ted € ZOH o jJ Cstodats’™ OtedW dBiIsd<d H
lLwilsd?2 L dzOo yOdzdzg?" BjL dOecdkz"HE LO o]
LeBtclsStsodr G jdzj cOlsdodzgdr L di30G Odz' «

woman with glasses

dlso syt slsscgtcOW ° ° B dzd yyw dz¢ Hddzqd

Tero Karras O "dz. Ek MmMets’ 2 ttsBBls'
fsdz §hjdedgy wCtsfmis', MksOB' dz detsls’® IsO L &'
tcj Odz' Misdydzedr WBIstseteOW ' 2 dz6 Hinps €dr 8B dzo
oqedvHOE !, s tjLEzd IsOIs d&Btsy &z Mf tcO9o j H
slsted 30Odzd BOGCOLBE kRoOcd [ w. ] 8C sdz' dadaW
L dz2Od3d dzd ssMmisj 2, Y J sL dz0yo’ , hts o Mmlat

Ld&z2OBy dzd Istsfisj 2, L Ol ¥ d L dz®iis dzg @dzd ©Orzps



> | = Al

{ JAPERA4T) tod S ZOHd YW islststej Odz' Misdudetse s 5B dzd
ftesctej Mdodaj odtetsh zo Odzdz? GAN H&v § 5€C
9 0Otc" Oy 2 desmls* , 2017.
we HBiktsHd sOCtYy odSttedfmistsozo Odzd ! H
fy d dz.

22 Y o S
. - ——
2 !
= |
£ N s s
- ) )
3 isa -
7o
: x "\cy . @
) Vst

t JApgR51) tod C &zOH Wslsstej Odz' Misdydeder tB' ' Cls”
L ftesctejmMdodetsets odtetsh zo Odzdz? GAN H dzw
90t Oy 2 detsfls*, 2017,
lted S dzOHd y* * tesBslsd Bkzdzd odCtstedmls
c) dzso dzsd Mdzj oIS istpdhthdst® datiztzls j dzj C sz : f totsc d

‘ "\"- .'.:.e'_‘.‘_’ L =
i N

-



fsdgowCh jdadg" dzOMdz' HE 9é&, htse ftesH j d3tsdzml
2017 t©° ¢ (LA&O2Hjdd?2 vyjtedL yYyd22 Ise'"Is I ar

2014 | 2015 2016 2017

it JApgR.611) tod C dzOH ftetsctej Mizo Odadz? d3tsy dzd o sy

lLwisd?2 ' iscisdze af Gafipdpmis Odgdz? h sz ydetsects ' «
LOf sB' 6 O0dedz? IsO ff sd3ow ¢ h j dgdaw ,

22t sLkzd3" dzdzv @ j dzj cOlsdodzdr L &3O Odz' dzd n

1 jteh dg' 3 tLBdteOlsdmw o HJjlsOdzv A, HO
Mlse tstcj dz' GAN. | 4 dzj tcOIlsdjoqd®Is’ L dpiOxs Od® EiAS to baf:
BsHjdzj 2. A tLdOYyoO' , hts otded LHOId M
deso d?2 Ctdalsjdzls. ztsB ftots' dz¥ Mistelzo Olsd yj
fjtejcedvdkzlsd Hjwe HtsBtej o  Hisd3' ff tod &dzO
GAN.

it qHEPER. 77 wdzt MisteOyYy* W L H"  BdzsMmisj2 GANs | ai
Ad L©OLSd, LGjdzjtesoOdz ¢ jdzaj tcOIlsd o dzd o3
ZO Hotsn dzOBBWOR HOd2zdR: MNI ST IsOG TFD.
B Misdls! HtwOoHdo" HOdNE M’ dBa@i2 sszd yLyG 4 drjtds tStf
fsCOL Iz dzO d3, hs wlstcd 3O ds H Odz' M cOo
Bdedd®. (HYJjjdas: 0§ 6 " | jdd 6Olsdoe dz



1 9dyo? dzts, Y% L HOIsdz fMis! GJjdzj tclzo Olsd ¢
Stesnd ¢ dBOG" Wwdese ,dzOf tfjda®2d 2 § S56 dzW H . v
f SHSdZO' &3s tsyj o dH dzlz (0 {ON IR GAN, h B L
BSH | dzt 9 Odzdz? L O ydaddd dBsHjdzvdB3d. [ d dzj s
My JcOs Is! Mw ¢ Jjdzd cOIsd o dz L BOGOdzt d' Bd&BHE P
Ctes¢ LO Ctesttsd3 ' ToyddzOe yd L mMOBsSets ¢

J]JdajteOyYy' W oadfOHSCtSoadr L d3' dadzd n

L Y!' sz L H' d& B3 BGBEBotster " BB f tot
RZOGOHO @B HJWE" " Mmdees y' BdbtsHd, O, st
HiSL 9 Sdzw Gjdaj olzo Olsd ME dzOH dzg' odf OHCBBY
L3 dzdzedm. mtsy®© ofMmj yYyd dBBYJ LHOLdMW Istets
fsBOyYyddit o d&OmMlskzf dsdiizz L H' d& Gdzd B 5C |
BB HJ dzv i3 .

vdz W' CotfeofGEB C B o jddyddd d&sykzls! Bzl

st ' 8 ilsj tod ftoddzydy so ts Hllsj od3' dzse O
dzj 3sy dzdots G jdzj czo Olsd vydfimdzOd, wg°  dzOTr
MCOLOId, s fdlsOdedzy " N5 dzOMY tcOo H ‘WY dz®
odL dZ2Oydisd Odzesstedlsdsd, wW&¢' cjdgjtekzsls! (s
BdzdL!' €' HEts o dzOMmMlsdeotsMmisj?2 Isjtstejsdydedr {1
Cedzf ' v Isj t L HOIsdzd 2, oS tstcdmistse z¥ yd G
GJj dzj clzo Olsd {dshipjdziz, H sVl Mde@B drd 3 § dzs Mdz' H Iz
oL BH dzsd3 d3' ¥ 0 ° 1. vde W' CSts90dzed?2 o
By 20 oBRZHEZOOIKd B' d " MCAZOHdZ odf OHEC ts¢

ldfOHSC BB L3 dzdz, odtOyjdz o tJjLEzd

wdglz 6 Is' to' Ldz dBjlstsHd, Mftew iidso Odz' dz0 ¢
L3 deded . wjtejH dedmr B By J Bts L dz202Isd, d
odB ' tcClz o' HiststcG dzgj dzdag®*Ha s © iza 5 tc (lds@z Mgt ‘'r .o
fsC dzZOH OB s MW  dzO0 ' to' ALdB tetsiBOIs | XIS d yedz tsMd
ftcj HMIsOo dzj dzdz' odf OHSC s 5 o J dzd ud dzd , W
sf jtcOy' ' (dOH B ' dh ftosMisddzd odtf OHSC S C



ldB" €O 9" ' HAaddzj dzgdz" o dtcOy O 9 df OHEC 5
fsdzvePB " tky'es dzj L MEC ZOHdtsets totsL f sSH " dzlz,
sO ftod2dzvIlslsw OBts ©' Haddzjdzdzgv odB' tcC 59t
Il solststes ¥ yd yj?2 ftesyjm Hts drn " te, ¢
By d Bs f5COL Olsd, dz'has Hdgfo ' § tefCodd2dezw Is Is v
JWiClkdodests odB ' tojdzi, BEHJ] Mdz' HEO Ol ¢ toC

] Odze stcdIsdz-Ha®léi ngp olHijJsv fsdzv c O z |
[ OtcCtsoe O (MC) IsOSdd, hHtse MlsOyY' sdzOtcded 2
L WCOtscothds " dgzff B 9o ' H' BtOlsd dzO"kz odff OHC 5o
LdzZO2Hjdzed2, BB sy J B3 L 3sH Jj dzt 9 Olsd HtsMd s
99 0)0Okd, "t BB HtsMWecdzd MlsOdkzsess MilsOdzz,
Yydd " dzvmtsd3, di3tsyj oBolAEO Iswfided dsCgid df, tWts f

[d dzagfj "  HjBBs HOdZ ftes HJjlsOdz o' HB S

sm¢" &z €d Yy’ B ssHd daj sda&d, s (e
LOY COodzj dzgd?2 ydlOy dBsyj §sfddOlsdmnw o
Zdn) . [HdOS LbkfdddBshy ktesad B' d hj

[jstsH Lotteslsdtsets fjtjlso tste] dzdav

WHJW &BjlstHE Lotsklsdtsets fjtojlse stcj dzdz
ZOh ses S s dpj Q MiglsOlsls' " SCwodfdjSn" L 0oy
fosflss” ' daj o Osd Oy sas kL @ dalgt® W ¢
L Oflssfse Odzgs’ HE o' sdetsds tdzk o df OHS oz L

[ Odz" i L cdzvdzj d3s tsHdzso 3" teded 2 1 tod
L &3 dzdzs®, L W CsOlsdgdo § mtafpokiaod Usdzmie o d § OH

ftosswesdg [0, 1], L wets’ B L dzO' d3ss o dB
f sodz Mmise odL &zOyo"* s+ mw C WikzdCy' ‘s ¢ |
odfOHC Bt -yp jtzfdg g o' H B dzOfls' 9 p dzd dat
‘delsjtcoOdzz [0, 1] ' odL dzOyJ dzO o tHAdHBEZz ¢
CDFx(z) = P(X < ) e [0,1]

b CdtejlbdzsBz odf OHS E dzOh 5° 16 o dzs s’
CDFy(u) =PU <u)=u Vu € [0, 1]



rdzv ftesmMistslsd Iskls BEkZHJj B 990y 0Isd, h
Lo BelsdzO ff sL dzOyO"' Is+ Mmw

CDFy!
(BjlssH By dO djcSt fhdedsd O djf
PL OGO daj dets’ " deo jtefy)’ 0 Wk Yy, Odj @O
Ui Bt LeMjtjHdsdm: k). usH', WCh C

Y = CDF;'(U)

B BO' Bs
CDFy(y) =P(Y <y) =P(CDFx'(U) <y) =P(U < CDFx(y)) = CDFx(y)

cS & BOY B, Y X df@lsls ' d3  t H{dz QIO e0OF
odf OHSC Bz L o3 dadzlz. [Isyd, odL dzOydehd Y
o OHSC o 5 o Jd dzd yd dzd ) , ZOdz o HOdZsMmw od

tesL § SH ' dzts 4.

1" HoasHYYyd "  HMEzdksS, & sty LMpictkiplsrzcdE
odif Osoalz L d3 dedzgz, wECO Mdz' HIZ® L OH Odzs 3z to
L3 dedzlz, hts ftesatHdI! YjtejL HBBEK] L tef
CDF). 1 wdgvlslsw "®RjlssHEZz Lobtelsdesets ff jtoj
fsdgv Islsw " d&3j Iss'H, Y GGjj lso s®f Gedats o3, fsdzv ¢ O

L &5 dzdedm WS WhkdCy'® HjWCdE B'd M f sl
' odesd wded R, ' bsH' WkdSy' v fitjlso s
ssdzyj flszOd des Bjlsts® "WkdCy' = §HeiEdbEs.

fsyOkCcotset L fH' & 2dse tedtshmisj2: W
fsyOkCtsod? tSLiBH d&z LOXOHIE odMsSd?2
P86 SOd3, HJ 9 dz LOBROHISts dzdL ! €2



0.8

0.4+

0.0

t JHEP8R.8T wdzt MistcOYy* W BjlstsHEZz L o steislsdzsc

vsddz s Stesdz: o' odesdy tedzd? ttsLYSH dz ff

MisOdzH Otclsdzd 2 cOkzMmMmMtseo d?2 oL ftsH' dz. o' todd3
HES cOBfgstesL fsH' dzz (Lo Bslsdzd?2 CDF) .

] 4 dzf cOIsdodzg dsH | dz'

fd dZOBOcO' isMmMw 64 dzj telzo Olsd dadz ¥.4. .M& dzO

ltedf EmMisd d3ts, dzOdz y ' SOods GG adf)Hetzr@lOdz ' 1L
oL 3" esd3 n dO n § CMmMjdze. [d d&BsyJj Bs
9JClststce® N = nxn (hdvatsds ¢ dzOH Odzdz? filsts
MsB OCd  tsils' ditc ysglsa®o drjlzdsjd of j € Is tste ts 3. { Hd
o Shsted ftojHMISOD dzv ¥ Is mMses OC Iz, h s € tsdzo
Bsy 20 ME OL Olsd, hFs N L d3 tcdedr o J Clsstc’
MsBOCkZ, wWLYBH' dvels: Mv o' HftEFBHHAdE RRsE
zO0 o j fy! N o3 tcdzd?2 o j Clbstedzd? ftetsMmils' to (
ftcjJ HMIsOo dzw ¥ Is! MtsB O¢ , ssH' W& yjg HEZYJ ¢
HEfm' " Mdzz® dz2OH yYydd3 N toetsL d3 tcdeddz o j C Istste
L sBitg@z ¢ "sC, IO 9 Itsh s,

UisH' ftesBdz BO G j dzj telzo Odzdz? deso sSG 58 L 5
Gjdzj tczo Odzgdz? desose s 9 j S steO® ' Mdzv-d3¢ teded
94 Cbstedzd dz f tetsmis stets ds. v O¢dd3 yd dzts dz, d3d
G J dzj tcodd@es sots’™ ojdzdydded htsHts CdzCtedIs



10 yYy' sz jlsOf " B By J Bs -f JCOHJO,IS A teit
2 Bse " tedesMisj 2 MseBOSCdeoyd WEIEHP] dFdS e@&HOd]jZz o ©
ojzd sz - HEic’ dzOd tsig d3tsy A Moty f dgefny Iscdftdsy]
BOLBotsGts oL ftsH dzz ( dzOMyf tcOo H " fdzlz e Is
dzj 3O° ), B, BYUdodHdes, dzgj L dz2O' d3s, w ¢ o d
Bsdzj delsd EMC zOHdzs 6 Is! Jtesyj M ¢ J dy O § S
[ O O21I1s] MftesBlkz' &3t o dt" hdilsd y' He' 1 tofSE

sO¢ hts HO9O2Isj oditstcdMmissolzo Ols
Bjtejngs wWC WkdCy' v!

100 fijtthO ftesBdzy B3O fHtcod Mytess" G J dz
MsBOCd YsdwecO ) Is s a3z tc dzthfids | 2 to S g€ e
9JChtstcdzd d3 ftosMlststotsds HEZY | MEdzZOHdzd2, = ¢
< dzOH dz’ odf OHC SO 9 4 dzd yd dzqd . J Hd2OC , i
GjdzjczoOlsd N dzj Ststetej dz' so Odgdr BHdAaEStE' HC
MCERsOlsdmwy BjlssHtsd § jtojlso tstej dzdav . [ dzw
tesL i3 tcdze o df OHSCtSokz o jdzdyddze wW¢ toj L zdz' k
ftosMlss™ N o tcdes’ odf OHSCtSOB’ 9 j dzd yd dzd!

skls i3 d@sy jdis § HCtej MdzdIsd Ists?2 WO§ls,
sO¢ ftoshMss, wC fHftwoshiss oL wWilsd o B todzj dz
tesLftsH dzz (Phts B, ®tyjodHdets, dzj L dzO‘ d3ts
LoStoslsdzsets fjtojlsostejdaday. AldzCy' v fjtoj
slsyJ, &Bd { s dedz’ H' 1 @z .

IJMEe " dz» € o B' dz h sfls” odyf OHEC " o 2y
ftcdqtesHdzts ff jtej HBOYO! BsSH § dzt 9 Odzdaw  dzj ? tot
BSH j dzt 9 Odzdz' Wikd y' fJdtcj sotstej dzdzy dzj 2 te
ftoesmisk N L i3 e CBdadedi tdaitr o Jff s9 | to
oL 3 oz 9o Jf OHS BBk L a3 dadzz, WG O { ts9 ddzdz
"L BH &z 9 tetsE ' H dzsMiIs® mMse OC d" : ]
tesL totsB dzJ dzO, dzOd3 i Y Iste' Bdets 'R’ dFFO dsw Fldsd



Ho O MitsmMtsed "  HelssaCd yYydr 6 Jjdzj tcOIsd o c
f "  HeslstsoaCd fBLOHE GAN!

GENERATIVE
NETWORK

{ dApgR.97 wdzt MisteOy' W §sdwisksw ¢ j dzj tOlsd o dzo
dzj 2tetsdzded n o3d 64 Y .

[UujodHudts, Nt L & teds Mis' , { tet®Isss o dc
& 3 bkl ftojHMs0Os dzj dzO.

fidtd' LOGCOM dgsets kL GtsHY J dada?

1 O yOdzdzg" ¢ j dzj tOlsdo dedr d3tsH j dzj 2

) 56d & §SOLOdk], "t &O"'O ftetsp dj BO «
Bsyd Bl §jtjshddmdi dzOo o { tetse dzjdiizte dzaty d
0 jChcttdsdBz fdauHifsisd’ HO'N &" oL § SH' &z 2 dit
LOf s sdzzo Oz o S tstedmssolkzo Olsd dj lstsH
BHj dzd 0 Odedz” WhkdzeSy' @ jtojlso stcj dadaw .

sjfjte dOk hj (bt Bdts &Oovydlsd (il
ftcOo ddz degs’ W lkdzSy'[ dzwi jye jEsots wddzdats Y j &3 L
BjlstsHd dz0o yOdedzy: w2 SO dzjftew dkd?2 .
f stc' o dzv dzdz' "Misddzdztsegts SO MW steditse Odets @ s
L fsoMme vy dede® 7 Ldedy (§ sdEddsd) dudes L
hts Gjdzj eks Is' & j dzgj eOlststed ( GMNs) . 2zt flst
dzj tste’ adet * dBs oW diss ' Misddeded?2 *° @ j dzj tot



