Owovopkoé Iavemotpuio AGnvav, Tuque ITAnpopopiknig
MdaOnpo: AAAnienidpacn AvOpaomov — YroAoyiot, 202324
Awdokwv: 1. Avdpovtodmoviog

Aoxnoeig peréTng ™G evotnTog B2 (YA®oowka poviéha n-ypappatov, o16pdmon kot
TpoPreyn Keévov)

1. EmPeporcdote To0g LITOAOYIoHOVG TNG dlapdvelng « Y ToAoylopog andotaong Levenshteiny.
Aoxypdote Kot aAda (gbyn AéEemv. YAomomoTte tov alyoppo. Ymodeln: Xperalovtor omAd
00 POALOGUEVOL BPOYOL ETAVAATIYNC.

2. (o) XpNOWOMOIOVTIOS TIC TOPOKAT® TPOTACEL; MG (UIKPOCKOTIKO) COUN KEWEVOV
ekmaidevong;

<start> he plays football

<start> he plays cricket

<start> she enjoys good football

<start> she plays good music

<start> he prays to god

<start> please buy me the other ball

<start> he pleases the other players by playing good football

gktyunote Tic mBovomteg P(tf) mov Bo eméoTpepe Eva YAMOGIKO HOVTELD SLypOIdToV e
gEopdhuvon Laplace yio k60e pio amd T1¢ 500 TOPAKAT® TPOTAUGELS L1

t: <start> he please god football
t: <start> he plays good football

YnobBéote 611 T0 Ae&Ady10 V mepiéyetl OAeg Tig AEEEIC TOL CAOUATOG KEWWEVDV (EEAIpDVTAG TO
<start>), omote |V| = 21. Aci&te Aemtopep®C TOVG VIOAOYIOCUODE GaG, YWPIC VO EKTEAECETE
TG TEAKEG aplOuNTIKES TPAEELC.

Amndvtnon:

To yAwoowod povtédo drypappdtov ektiud tnv P(<start>, he, please, god, football) wg e&ng:
P(he | <start>) P(please | he) P(god | please) P(football | god) =

4+D)/(7+21) (0+1)/(4+21) (O+1)/(1+21) (O+1)/(1+21)

omov ypnoponomoape eEopdivvon Laplace.

Opoimg yo Tnv P(<start>, he, plays, good, football). (Ké&vte tovg vroioyiopovg poévot cag.)
Inueioon: Zmv mpdén amoeedyovue dO0YIKOVG TOAAATANCIUGHOVS TOAVOTATOV, YloTl
oLYVA 00NYOVV G€ TOAD HIKpoUS aptBpodg mov dev pmopovv va mapactadody pe akpifela
otov vmoroyloth. ' avtd vmoroyilovpe cuvibwg Tov AoydpiBpo g mBavOTNTOG HOG
axolovbiog AéEemv, dnAadr| Ba vmoroyilaue to log P(<start>, he, please, god, football), avti
tov P(<start>, he, please, god, football), omote Oo KataAnyoue 610 TMOpOKATO GOpOICUA

TEGGAP®V AOYapIOU®VY, 0VTi TOL TOPATAVE® YIVOUEVOD TEGGAPMV THOVOTHTOV.

log[(4+1)/(7+21)] + log[(0+1)/(4+21)] + log[(0+1)/(1+21)] + log[(0+1)/(1+21)]



(B) Ymobéote 611 évag ypNoTNg £YpOYE GTO TANKTPOAOYIO TOV KIVNTOD TOV TNV TOPUKAT®
axolovdia AéEemv wy':

wy': <start> he pls gd ftball

Extiunote tic mbovortnteg P(tf|w{‘) TV dvo vrobécemv (akolovbidv AéEemv Tov iomg
M0ele va ypayel) tf Tov oKELOVC (01), XPNOILOTOIOVTOG EVaL LOVTELO BOPLPMEOVE KAVOALOD
(BA. oyetikég S1PAVELES) KOl TO YAMGOIKO LOVTELD OIYPOUUAT®V TOL okéAovg (o). Bewpnote

ot P(w;lt;) = 6mov LD (w;, t;) n amodotoon Levenshtein amd ) AéEn w; oty t;.

1
LD(w;,t;)+1’
Agi€te AeMTOUEPMG TOVG VTOAOYIGHOVS GOG, XOPIC VO EKTEAECETE TIC TEAIKEC aplOUNTIKEG
TPAEELG Ko pig va vIoAoYiceTe Tig amootdoelg Levenshtein.

Amdvnon: Xpnoponolidvog to 0opuPmoeg KavaAl TV Sopavel®V TG O1GAeENS, EXOVLE:
P(ttiwi) = P(t1) P(wi|ty) / P(wi)
[ t7= <start> he please god football:

P(<start>, he, please, god, football)
P(<start> he pls gd ftball | <start>, he, please, god, football) / P(w;')

H mbavotra P(<start>, he, please, god, football) extyudror 0md 10 YAOGGIKO HOVTELO, OT®G
070 GkEAOG (00).

Xpnowonowwvtag Tty mpocEyyon P(w;|t;) = m mg ekpavnong (PA.  xou

dwpaveteg), n mbavotnra P(<start> he pls gd ftball | <start>, he, please, god, football)
yivetai:

P(he, he) P(pls, please) P(gd, god) P(ftball, football) =
1/(LD(he, he)+1) 1/(LD(pls, please)+1) 1/(LD(gd, god)+1) 1/(LD(ftball, football)+1)

H mOavomrta P(wy) dev yperdletar va extiunei, yroti sivon idia kot yia 11g dv0 vwobéoeic
t} = <start> he please god football kou t{ = <start> he plays good football.

Opoing ektipodpe v mbavotnra P(tf|wy) yio v vedbeon tf = <start> he plays good
football. (Kévte tovg vmoloyiopods povor cac.) Emiéyovps telkd v vmddeon ti pe 1o
peyoalvtepo P(tf|wy).

Ynueioon: Kor wdAr omv wpaén Oo vmoloyiCope tov AoydpOpo kdbe ywouévou
mhovotTev, ondte Oa KataAnyaue o€ abpoicpato Aoyopifuwoy Tbavotitey, avl yivopeva
TOOVOTHTOV.

(y) E&nynote avalutikd mog Oa yvotav 1 omokmotkoroinon pe beam search (dwapdveteg
«Beam search decoder»), ov o ¥pioTng Ypayel 6To TANKTPOAOY10 TNV acoAovBia AéEewv wi
tov okélovg (B). Xpnoiwonolodue mIAL T0 YAOWOOIKO HOVIEAO Olypoupdtov AEEmV TOL
oKEAOLVG (), EKTAUOEVUEVO GTO LKPOCKOTIKO GO0 EKTOIOEVONG EKEIVOV TOV GKEAOVG, Holl
pe 1o povrédo BopuvPadovg kavailov tov okélovg (B). Bewpnote 0tL T0 TAEypo (lattice)
avalntnong ivol 1o akdAovbo, dnradn mteptiapPdaver 4 kovtivég (katd andotacn dtopbmang)
VIOYNPlEG 0MOTEG AEEELG (TOV Ae&kov), Yoo kKGO AEEN w; OV €xEL YPAWYEL O YPNOTNG. ZE
kd0e Prjua Tov beam search, kpoatape T b = 2 KOAOTEPO LOVOTATIOL.
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t, = please t; = god t, = footbal
t; = good
t; = gone

ty = volleyball

2 = pleases t; = goat t, = basketball
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k=20 k=1 k=2 k = k =
wy = he w, =pls wz = gd w, = ftball

Ta k = 1, ta vroyMea povordtia tX givan to acdrovba. Aimha oto Kabéva, vrooyilovpe
TNV mocoTNT P(t{‘)P(Wﬂtf). (Zm mpaypatikdoTnTa B0 vroloyilape Tov AoyapiBuo avtng
g TocdtTag.) Ta 600 KOADTEPH LLOVOTATIO CNUELDOVOVTOL PE «*¥),

<start, he>: P(he|start) P(helhe) = (4+1)/(7+21) 1/(0+1) = 5/28 = 0.179 **
<start, her>: P(her|start) P(hefher) = (0+1)/(7+21) 1/(1+1)=1/28 1/2=0.018
<start, she>: P(she|start) P(he|she) = (2+1)/(7+21) 1/(1+1) = 3/28 1/2 = 0.054 **
<start, here>: P(here|start) P(he|here) = (0+1)/(7+21) 1/(2+1) = 1/28 1/3 =0.012

T k = 2, ta vroyMeta. povordtia tX givan to acdrovba. Aimha 6to Kabéva, vrooyilovpe
T TNV TOGOTNTO P(t{‘)P(W{‘ |t{‘) SOUTANPOGCTE POVOL GG TOVG VTOAOYIGHOVG. ZNUEUDOTE
TOAL TOL OVO KOAVTEPO LLOVOTIATLOL LLE <« * ¥,

<start, he, please>: P(he|start) P(he|he) P(please|he) P(pls|please) = ...
<start, he, plays>: P(he|start) P(he|he) P(plays|he) P(pls|plays) = ...

<start, he, players>: P(he|start) P(he|he) P(players|he) P(pls|players) = ...
<start, he, pleases>: P(he|start) P(he|he) P(pleases|he) P(pls|pleases) = ...
<start, she, please>: P(shelstart) P(he|she) P(please|she) P(pls|please) = ...
<start, she, plays>: P(she|start) P(he|she) P(plays|she) P(pls|plays) = ...
<start, she, players>: P(she|start) P(he|she) P(players|she) P(pls|players) = ...
<start, she, pleases>: P(she|start) P(he|she) P(pleases|she) P(pls|pleases) = ...

Ta k = 3, ta vroyMeta povordtia tX givan to acdrovba. Aimha oto Kabéva, vrooyilovpe
T TNV TOGOTNTO P(t{‘)P(W{‘ |t{‘) SOUTANPOCTE POVOL GOG TOVG VTOAOYICUOVG. ZNUEIDCTE
TOAL TOL OVO KOAVTEPO LLOVOTIATLOL E <«* ¥,

SOUTANPOOTE Kol TOVG VITOAOYISHOUG Yo k = 4. Tehwkd molo vedbeon < start, ty, ty, t3, ty >
emAEyETAL,



