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| LOGISTIC
irowwv Stadavelwv eival Savelopéva and ta REGRESSION

slides Tou Speech and Language Processing



H taéivopunon ketpevou (text classification)

[MoAAEC edappoyec [T pumopouv va povtehomotnBouv cav anodoon
LLLOC ETLKETOC O EVA KELUEVO.

JKatnyoplomoinon evoc KELUEVOU O€ DELATLKEC KATNYOPLEC
JAvixveuon spam
JAvayvwplon ouyypadea (Authorship Attribution)

JAvaAuon Zuvalodnipoatoc (Sentiment Analysis) SRS o=laks

Dear Sir,
Please find attached the forms you requested.

Fgecm] Note: Student needs to provide the hand signed
t}["élllgs gn)t e very first day of registration- (Forms
a

1787-8: essays anonymously written by: l; n--i IMPORTANT NOTE:

Alexander Hamilton, James Madison, and John Jay - We Wlp be needing additional bank statements and
to convince New York to ratify U.S Constitution groof or justification if students have completed

. =1 ducation outside their home state (Legitithate
Authorship of 12 of the letters unclear between: documents- electricitv bi ll Rental Agreement Bank

. : - Statement, College /University 1D

Please feel free to reach us in case any queries arise.

Alexander Hamilton James Madison StUdy Abroad Part-ners
1963: solved by r and Wallace using Bayesian methods

JAvayvwplon Nwooacg (Language Identification)

Who wrote which Federalist Papers?




H Taéwvounon Kewpevou wc Epyaotia
ErmiBAenopevne Mabnonc

Eknaidevon (Training)

Eic060G: eva 0T N KELLEVWV (X4, X5, X3, .., Xy) EMLONUEWUEVO WG TIPOG TNV TLUN TN €§0d0oU
(Yir Yor Yar «or YN

H petapfAntn e€0dou malpvel pa TLUR o EVOL OET TIEMEPACUEVWV TLULWV.

‘Evag taélvountnc pabaivel va tatplalel (map) TNV elcodo pe tnv petaBAnti e€odov.

O ta&lvountng UmopEeL va eival

JAoylotikn MaAwvdpounon

JK-NN

JAgvtpa Atodpaonc

INevpwvika Aiktua

ALLMs,
JEite pe npooappoyn o Sika pou dedopéva (fine-tuning)
Eite pe prompting

Aokiun (Testing)
Eloobdoc: Eva kalvoUpLo KeipevVo
‘E€oboc: Mua TLpn tng petaBAntic e€odou




H Aoyiotikn MaAwdpounon

Elcodoc:

Kade keipevo avamnpiotatal peoa oo eVa OUVOAO YAPOKTNPLOTIKWY X = [X,, X5,..., X, ]
KaBe xapaktnplotiko exeL eva Bapoq W = [w,, w,,..., w, ] — auta untoAoyilovtol kata thv
ekntaldevon

‘E€oboc:

2tnv Avadikn (Binary) Aoylotiknl MaAwvdpopnon

H €¢obog eivar0nl, y={0,1}

2tnv NoAvwvupikn (Multinomial) Aoyitotiki MaAwdépounon

H £€060¢ €ilval pLa ano eva o€t menepacpevwy tipwv y={0,1, 2, 3, 4}

NMwg yivetan n taévopunon;

Epxetal eva mapadelypa mpog taflvopnon.

NMoAarmhaoLlalw KaBE xapaKTNPELOTLKO (x;) TOU MOPAdELYLATOG LE TO BAPOG TOU (W), Ko

NMPOCOETW OAQL AUTA TA YLVOUEVA ZWiXi. Entlong mpooBetw €va erumAgov Bapoc b, tnv
noAwon (bias).
Av To amotéeopa z= Zw.x. +b eival peydlo, tote Aépe y=1, av eivat pikpd tote y=0.




TL B el «peyalo» Kol «ULKPO» ABpoLloua;

JOgNovpe va petatpePoupe tnv dtadkaoia os , OnAadn Belov e
£VOL LOVTEAO TO OTtoLo Ba UImopEL va A TeL Ttola €ival n mBavotnta n €€060¢
TOU TtopadELyaTOC Hov va Ttapel TN 0 kat ot TN 1;
(J15eS0UEVWV TWV CUYKEKPLUEVWV XOPOAKTNPLOTIKWY ELCOSOU TIOU EXEL TO
nopAadELyLa Kol

tou Bapouc mou £xw UTTOAOYLOEL YLO TO KABE XOPAKTNPLOTLKO QIO TNV
eknaildbevon
ply=1[x; w) =?
p(y=0]x; w) =?
To mponyouevo aBpolopa z eivat evac aplBuoc, dev eivat mbavotnta.
[l va Ttov petatpePpw o€ mibBavotnta xpetalopal po cuvaptnon nou Ba roipvel
oav oplopa to z Kot Ba Byalel tipec oto nedio [0,1].
TETola ouvaptnon eivat n olypoeldng (sigmoid):




H owyupogtdnc n Aoylotikn Zuvaptnon
(Sigmoid)

2XeS60V ypoLKA Vo eLcodouc kovta oto O,
AAAQ TLC LEVAAUTEPEC 1 TLC ULKPOTEPEC ELOOOOUC TLC OTPLUWYXVEL OTO

1 kot To O avtiotoLwya.




MBavotntec ue tn ZLYHoELdN




MNapadelypa otnv AvaAuon
YuvaloOnuotoc

» EOTw OTL EXETE TO MOPAKATW KEIMEVO VOl TO TOELVOUNOETE WC BETIKO
(y=1) n wg apvntko (y=0).

» It's hokey. There are virtually no surprises, and the writing is second-
rate. So why was it so enjoyable? For one thing, the cast is great.
Another nice touch is the music. | was overcome with the urge to get
off the couch and start dancing. It sucked me in, and it'll do the same
to you.




MNapadelypa otnv
AvaAuon
uvaloOnuatoc

-~
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It'sCaokey) There are Vlrtually.'surpnses and the Wntmg is&econd-ratd.
So Why was it so@€njoyable ? For one thing , the cast is
. Anothe touch is the music @N&S overcome with the urge to get of
the couch and start,dancmg It sucked @m ,~a\nd it'll do the same to tofou) .
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Ac vrtoBeooupe ta €€nc Bapn, Ko
MoAwon



|I‘Ipd§£—:tq via TNV Taélvopnon




Eknaibevon: Nwc urtohoyilovtol Ta fapn w;

H owokacio ekmtaidosvonc etval emPAenouevn, dpa yio KAOe mapaostyuo
EEPW TNV TpaypnaTikn €6000 (y=1 11 y=0).

O aAyopiOuog yia kdbe mapaostypa Oo Ttapacet pio ektiunon y’.
Oclovue ta fapn w kol | TOA®G™N b va elval TETO0 TOL VL
EAOYIGTOTOLOVV TNV OITOGTOCT] AVAUEGH GTO Y KOl TO Y, ONA. To
cOaALLQL.

XpeonaoTe

Mo cuvaptnomn mov Ba petpdel ot v amoctacn (loss function 1 cost
function) - L(Y’,Y)

‘Evav aAdyopiBuo mwov Ba petafdrer (avavemvel) ta Pdpn Kol Ty TOAMGT) OGTE
VO EAUYIGTOTOEITOL 1] TTAPOTTAV®D GLUVAPTNGT — optimization algorithm




loss

function N cost function): Cross-Entropy Loss

CE Loss = L(y’, y) = -logp(y | x), 0mou p(y | x) elvat n mBavotnta tng cwoTng
TaElvopunong

p(y [x) =y (1-y’)!™

log p(y [ x) = log [y (1-y’)'7] = ylogy’ + (1-y)log(1-y’)

CE Loss = -[ylogy’ + (1-y)log(1-y’) ]

It's hokey. There are virtually no y=1 (8etwo)

surprises, and the writing is second-rate.

So why was it so enjoyable? For one

thing, the cast is great. Another nice

touch is the music. | was overcome with

the urge to get off the couch and start :
dancing. It sucked me in, and it'll do the y=0 (apvntiko)

same to you.

Mpayuartt to opaAua ival peyaAutepo av Fewprow OTL TO MAPATTAVW KEIUEVO EIVal apvNTIKO, KAl PO TO HOVTEAOD
kaveL Aadoc!




Optimization Algorithm - Gradient Descent

Ta Bapn Ko N TOAwoN €lvol oL TTapAPETPOL pou, Kol Ta ovopalw podi 6
O&Aw ekelva ta Bapn Tou elaxlotoToloUV TNV cuvaptnon cPAAUATOC

H mapdaywyoc
NG
ouvaptNong
oPpAAUATOC WG
TPOG W




Optimization Algorithm - Gradient Descent

2TNV TEPLTTTWON TTOU £XW yla Loss Function tnv Cross-entropy:

H mopdywyoc wc mpoc ta Bapn yivetal
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