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Kep. 8

Tt Ba dovpe onpepa;

" MBavoTIKN avAKTNOoN

" MeplANYPeLg amoteAecpuATWY
= KAvovTtoc Tol KAAQ amoTeAEopaTa XPRoLUa



[MIOANOTIKH ANAKTH2H MAHPO®OPIAZ



Kedp. 11

[TiBavotikn Avaktnon MNAnpodoptac

" Baowkn WOea: Alataén syypadwv pe Baon thv
davotnTa va Elval cuvoen UE TO ELWTNUA

" Tuxaio petafAntn R
* Atataén pe Baon to
P(R=1]q, d)



Kedp. 11.2

Apxn MBavotikne Katataénc

«Av n amokpwon &vOC OCUOTHUOTOC avaktnon¢ mAnpodopiac oe KAbOe
EpWINUA €lval N katataén twv eyypdewv kota @divouoo mdavotnta
OUVA@ELOC TIPOC TOV XPNOoTn Tou UTERAAE TO E€pWTINUA, OTOU ol
TOAVOTNTEC EKTLHWVTAL LE TOV aKplBEotepo duvatd tpomo PAocesl twv
onolwv dedopevwy eival dtabéopa oto cUOTNUA YLOL TOV OKOTIO QUTO, N
OUANOYIKN QTOTEAEOLATIKOTNTA Elval N BEATIOTN £@IKTN YUE BAON QUTA TA
debopévay [van Rijsbergen 1979]

Probability Ranking Principle (RPR):
decreasing probability of relevance => best overall effectiveness



Kedp. 11.3

AvaOlko Movteho Avetaptnotac (Binary
Independence Model (BIP))

Oo avamnoapaotoouue KABe €yypado d (kal aviiotoLya, To EpWTNUO)
w¢ €va duadiko (Boolean) dtavuopua

X=(X/y..e Xy )

Xi = 1 avV TO €yypado TEPLEXEL TOV OPO i

Yrtoveon aveéaptnoliac opwv (independence assumption):
O opol epdavidovtal ota Eyypada aveéaptnta o Evac armo
oV AAAO

Entlong, n ouvadela evocg eyypadou elval aveEéaptntn amo TN
ouvadeLla TwV AAAWV eyypadwv (aveéaptnola eyypapwy)



Kedp. 11.3

AvaOLko Movtelo Aveéaptnotac

Erteldn poac evoladepel n dtataén Ba xpnOLULOTIOLNCOUE TN
OXETKA MBavotnta - odds

o P(R=1]9,%)
O(R[Qq,X) =
N TGEIERS

ATtO TOV Kavova Tou Bayes

p(R=1|q)p(X|R=10q)
- P(R=1[qg,X) _ p(X|q)
ORI8X) = R=0lq.% ~ P(R=0]q)p(X |R=0,q)
p(X|q)




Kedp. 11.3

AvaOLko Movtelo Avetaptnolac

O(R|q,X) = p(Rf“q’)—f’) _ p(Rfll(D p(i(’lel,q)
p(R=0[g,X) p(R=0|q) p(X|R=0,0q)

, _/
2tabepa yia
KaBe epwtnua S —
Ek twv mpotépwv mbavotnta (prior EKTILAOOUME AUTAV
probability) va avaktiiooupe cuvadéc TNV moootnTa

(LN ouvageg) epwtnua

Av €xoupe avaktrost eva ocuvadeg (1n
ouvadeg) éyvp_gd)o, QUTO Vol EYEL
avamnapactoon X



Kedp. 11.3
AvaOLkO Movtelo Aveéaptnotac

Oa XpNOLUOTIOL|OOVE TNV urtodeon aveéaptnoioc twv opwVv (N mapouoia n
armouoia voc 0pou o€ eva eyypado eivat aveédptntn ano tnv nopoucia n
arnouoia ontolovdnmote aAAou opou — Naive Bayes conditional independent
assumption)

p(X|R=10) =1M[ p(x |[R=10)
p(X|R=0,9) 7z p(x|R=0,q)

Apa:

O(R|q,X) =O(R| Q)lj S((: || FF::(l)’ ?)




Kedp. 11.3
AvaOLkO Movtelo Aveéaptnotac

p(x; IR=10q)

O(R|q,X) = O(RM)H p(X IR=0,0q)

Adou ta x, eivar eite 1 eite 0, OTAUE TO YIVOUEVO

p(x, =1|R=10) 4 p(x; =0|R=1,0)
O(R|g,X)=0O(R|q)
Hlp =1|R = Oql_[op(X=0|R=0,q)



Kedp. 11.3
AvodLko Movtelo Avetaptnolac

Lo Tov 0po i, 0plloupE wG p; TV TBavotTnta va epdaviletal
o€ ouvaPEg kaL wg r; tnv Tilbavotnta va epdaviletal oe un
ouvadEC

= p(x; =1|R=1q)
I = p(xi :1| R:O,q)

‘Eyvpado | Zuvadég Mn ocuvadeEg
(R=1) (R=0)

Opog i epdaviletal

Opog i dev epdavitetat  x,=0 (1-p) (1-r)



Kedp. 11.3
AvaOLlko Movteho Aveéaptnolac

Av umoBecoupe OtL oL opol 1ou Oev gudavilovtal oto
epwtnupa eivatl to 6lo mBavo va epdavitovial o cuvaodn
KoL o€ BN cuvadn




Kedp. 11.3
AvaOLko Movtelo Avetaptnotac

Pirrl-P
O(R[q,X) = O(RIQ)H H
IEh
—1
OL OpOL TOU EPWTAUATOG OL 0pOL TOU EPWTAMATOG
nou epdaviovral niou dev gudavilovrol

Molpaloupe to pecaio opo (=1) ota aplotepa Ko Se€la (eivat
Ol OPOL TOU EPWTNHATOC TToU epdavilovioal oto €yypado)

-

0 -1 ;=1 i =1

S p,(1-r) —
O(R|qg,X)=0(R
(R]q,%) =0( |q% (L p)
\

OL 6poL TOU EPWTHHATOC TTOU
eudavilovral

OAol oL 6pol




Kedp. 11.3

AvaOLko Movtelo Avetaptnotac

O(R|q,X)

Xi=Q;=
Itabepa yla kabe sp(btn@

H povadiki moootnta mou MPEMEL va eKTLUNBOEL

-oRIa) {1

(d-5)

1-p,

Oa xpNoLUOTIOLOoVE To log AUt TNG TOCOTNTOC
Retrieval Status Value (RSV) (tiun katdotaong avaktnong)

RSV =log

Xj=0; =1

H pi(l_ri) _

r(l-p)

2

X;j=0; =1

IOg P, (1_ rl)

(- p;)




Kedp. 11.3

Twun Kataotaonc Avaktnonc (RSV)

pl ) p|(1_r|)
RSV_IO x]‘_q,l[—lr( _p) X=Zqi:=1I0gri(1_ pl)

pi(1-1)
RSV= »c ¢ =log— '
xi§=1 rl(l_ p|)

Ta c; (log odd ratios) Exouv to poAo Twv Bapwv o€ AUTO TO POVTEAO

‘Eyypado | ZuvadéEg Mn ocuvadeEg
(R=1) (R=0)

Opog i epdaviletat

Opog i 6ev epdavitetar  x,=0 (1-p) (1-r)

Nwg Ba ekTLpnoOVE QUTA TA C;



Kedp. 11.3
Oewpntkn Extipnon twv RSV cuvteAeotwy

Mo KAOe 0pOo i, KATOOKEUALOUE EVOV TIVOKO LETPNTWV
Eotw N gyypada, S ouvadn, Kat o 0po¢ gudaviletal o€ CUVOALKA OE n
gyypada anod ta onoia ta cuvadn ivat s

‘Eyypada | Zuvadn | Mn ouvadn 2UVOALKQ
(R=1) (R=0)
X.=1 S n-s n

x.=0 S-s N—-n—(S—s) N-n
S N-S N
EKTLUNOELCG: 0, ~ i _ (n S) Ayvoei Toug
| S I

T (N=5) i
gs- [
(n—s)/(N—-n-S+5s)

c. = K(N,n,S,s)=log



Kedp. 11.3

Exktipnon twv RSV ocuvteAeotwv

Av twpa umtoBEooupe OTL Ta KN ocuvadn eival mepimov 0An n ocuAloyn,
TOTE 1O r; (n mBavotnta epdaviong tou Opou o€ pn ocuvadeg eyypado)
elvat n/N

1-r, N—-n-S+s N—-n
log— =log ~ log
I




Exktipnon twv RSV ocuvteAeotwv

* To p; (iBavotnta epdaviong oe cuvadn eyypada) ival o SUCKoAo
va eKTLUNOEl

* MBavol tpomoL ektipnong tou p;:
* Ao ouvadn gyypada, av KAmoLo armod autd ivat yvwota
* Me pila otaBepa — tote anAwg xpnotponowov e to idf (with p,=0.5)

RSV = > log N

X;=0;=1 n;

* Avaloyo twv epdavicewv Tou 0pou otn GUAAOYN
gxeL mpotaBei: 1/3 +2/3 df./N



[TiBavotikn Avadpaon 2uvadelac (Relevance

4.

Feedback)

YTOOETOU UE KATIOLEG OPXLKEG TLUES LA TA P, KAL F; - TLG OTIOLEG
XPNOLLLOTIOLOULLE YLOL VOL OVOLKT)OOU UE EVA 0PXLKO OUVOAO
ocuvadwv eyypadwv (eyypadwv pe R=1)

AMNAOETILOPOUUE LLE TO XPROTN VLA VO BEATLWOOUE QUTEC TLG
TLUEG: OL XpNOTEC Yapaktnpilouv eva cUVolo Eyypadwyv V w¢
ouvvadn (R = 1) kot un cuvadn (R = 0)

Ertava-umtoAoyi{oupe Ta p; KOL T,
* 'Hrta cuvbudloupe PE TIC APXLKEC LA EKTILAOELS Xprion Bayesian prior):

@ _ Vil +&p”
| IV |+x -
K: prior

EnavaAapBavoupe, Ewg cUYKALON weight




PRP kat BIM

(+) NOYLKEC TIpOCEYYLOELC YLaL TLC TTILOAVOTNTEC
(-) NeploploTikEC UTIOBEDELC:
= Avetaptnoia opwv
= Aveaptnoia cuvadelag eyypadwv
"0OL oOpoL mou ©O6ev eupdavilovtal oto epwtnua  Oev
ennPedlouV TO ATIOTEAECLAL

= Avadikn avarnopaotoon (ayvoouue tf, unkoc gyypadou,
KATT)



>Tt0Buon Okapi BM25

" BM25 “Best Match 25”
= AvarttuxOnke ota mAaiola tou cuothpoatocg Okapi

" [TOavoTtko pun Suadiko povieAo tou AapBavel utoyn
OUXVOTNTEG OPWV KOl LNKN EYYPADwWV



ApyLkec Exdoyec tou BM25

Ekdoxn1l:

CBM 25v1 (tf ) = CBIM tf|
| | | kl + tfl

Ekdoxn 2 (amAomnoinon pe IDF):

N (k + Dt
df. =k, +tf,

CiBM 25v?2 (tfl) _ |Og



>TaBuon BM25 e Kavovikomotlnon HeE To
Mnkouc Eyypadou

MeyaAutepa Eyypada 1o ibavov va €xouv PEYAAEC TLpEG tf.

MeyaAa eyypada
= mAeovaouog (verbosity) to tf, mou mapatnpouue eivat mou peyaio

" YEVIKOTEPOU OKOTIOU — TO tf, Tou mapatnpoUpE UImopEeL va eivol aKpLBEG

Mpenel va otaBpicovpe auta ta dvo



>TaBuwon BM25 pe Kavovikormolnon e TO
Mnkouc Eyypadou

* Mnkoc eyypadou

dl=>tf p- ((1—b)+bij

eV an I

* avdl: peoo pnkocg eyypadou otn ocuAloyn
* b - ZUVTEAEOTNAC KOLVOVLKOTIOLNONG LAKOUC

Kavovikormnoinon tf.



Okapi BM25

N (k, +Dtf,

df  (@a—by+b- I )+t
avd|

RSV #¥# = "log

ieq

* k, eAeyxeL tn daPabuion tng cuxvotnta opou (term frequency scaling)
* k; =0 6uadiko povtelo; k, = peyaho — petpact n kabapr cuxvotnta
* b eA€yYEL TNV KavovLKOTIOlNON TOU UAKOUG eyypadou

* b = 0 pn kawvovikomoinon; b = 1 elvatl n oxetkn cuxvotnta (TMANRPNC
KavovLKoToinon)

* 2uvnBwg, k, oto 1.2—-2 xawto b yupw oto 0.75

* Yrtdpyouv kot ekdoxEc tov BM25 mou ocupmnephapfavouv kal fapn otoug
OPOUC TOU £pWTHHOTOC KaBwC Kal avadpaon cuvadeLac.



Tt Ba dovpe onpepa;

" MBavoTIKN avAKTNOoN

" MeplANYPeLg amoteAecpuATWY
= KAvovTtoc Tol KAAQ amoTeAEopaTa XPRoLUa

Kep. 8

26



[TapevBeon 1: AokNoELG

AkoAouBou e Ttic odnyiec

- [tat Tov tpomo umoBoAnc (pdf, email, kAm)
- Mo Tig meplexopevo (10000 oyt 1000, kAm)

- KATT

Oa adatpebBouv Babpot



1.

4.
5.

6.

[TapevBeon 2: emails

username

= JTEAVOUUE Ao To account Tou TUAHATOC
= e KAOe mepimtwon: To username MPEMEL va Elvall «coBapo»

Ae Eexvape to subject (to omoio mpeMeL va elval
€VOELKTLKO TOU TIEPLEXOUEVOUL)

Mpoodpwvnon
= QVAAOYQ LE TOV ATTOOEKTN

= av BéAete va avadepBeite mpoowrikd: TitAog Emwvupo
= [y Ayarnntn k. Mitoupd r} Dear Prof. Pitoura, o)L kupia ) kupio Mapia

Yrioypadoupe (Ovopa Emwvupo)

Na amodeuyovtal:

= opBoypadikd AdBn, WOwpatopol, ToAAEC cuvtopoypadieg, EAeWPN
TOVWV, ...

Na eilote 600 oUvTopoL xpeLtaletol

28



Q2 MAPOY2IAZOYME TA ANOTEAEZMATA 2710
XPH2TH;

29



Kedp. 8.7

[MeplAnPeLc amoteAeopaTWY

= AdoU €xoupe dLatacel ta eyypado mou tatplalouv YE To
£pWTNMA, OEAOLE VO TO TTAPOUCLACOUUE OTO XPNOTN

= [1lo cuyva W pLa Atota amno tithouc eyypadwyv, URL, padl pe
ua pkpn teptAnwn (result snippet), aka “10 blue links”

John McCain

John McCain 2008 - The Official Website of Jehn McCain's 2008 Campaign for President ... African
American Coalition; Americans of Faith; American Indians for McCain; Americans with ...
www.johnmecain.com - Cached page

JohnMcCain.com - McCain-Palin 2008

John McCain 2008 - The Official Website of Jehn McCain's 2008 Campaign for President ... African
American Coalition; Americans of Faith; American Indians for McCain; Americans with ...
www.johnmecain.com/informing/lssues - Cached page

John McCain News- msnbc.com
Complete political coverage of Jehn McCain. ... Republican leaders said Saturday that they were

waorried that Sen. John McCain was heading for defeat unless he brought stability to ...
www.msnbec.msn.com/id/16438320 - Cached page

John McCain | Facebook
Welcome to the official Facebook Page of John McCain. Get exclusive content and interact with John

McCain right from Facebook. Join Facebook to create your own Page or to start ...
www.facebook.com/johnmecain - Cached page

30



[MeplAnPeLc amoteAeopaTWY

* H meplypadn tou eyypadou eival kpiotr yLott cuxva ot
xpNotec Baoiloviol o€ UtV yLa va armodacioouv av To
eyypado gival oXeTKO

* Ae xpeltaletal va StaAE€ouv Eva-Eva ta yypada PE TN OELpA

O titAoc¢ avtouata ano uetadedoueva, dAra nwc va
UTTOAOYIOOUUE TIC TTEPIANYELG;

Kedp. 8.7



Kedp. 8.7

[MeplAnPeLc amoteAeopaTWY

AvUo Baowkad eidn meptA\nPewv

= Mua otatikn tepiAnn (static summary) evoc eyypadou eival mavta n
(dla aveéaptnta amno 1o epwtnua TIOL €80 0 XPROTNG

= Mua Suvapkn tepiAndn (dynamic summary) e€aptatol amno to
epwinua (query-dependent). NpoomaBel va e€nynoet yiati to €yypado
AVOKTABNKE YL TO CUYKEKPLUEVO KABE dopa EpwTnUaL

32



Kedp. 8.7
2TaTKEC MeplAndeLc

" Je €va TUTILKO ouoTnua n otatikn tepiAnydn eivat eva
UTtOOUVOAO ToU gyypadou

" ATAOC EUPLOTIKOC: OL TPWTEC rtepimou 50 Agéeic Tou eyypadou
= cached kata tn dnuLlovpyla Tou EVpeTNPioU

" o e€eAlypevec peBodol (text summarization) — Bpec amo
KABe EyypadOo KATTOLEC ONOVTIKEC TIPOTAOELC
" AmAnR YAwoooAoyikn ene€epyacia (NLP) pe evplotika yia va BaBpoAoynOet
kKaBe nmpotaon (mAnpodopia Bonc: mpwtn Kat teAeutaia mapaypadoc,

TIPWTN KOl TEAEUTOLO TTPpOTACN OTNV IaPAypado, KAl TIEPLEXOUEVOU:
ONMUOVTLKEC AEEELC)

»  HnepiAnyn amoteAeital ano TL¢ MPOTACELS UE TO HeEYAAUTEPO PaBUO
» 'H ko 1o mepimAokn YAwoooAoylkn enegepyacia ya tn
ouvBeon/dnuovpyia epiAnyPng



Kedp. 8.7

Avvapikec MepltAndelc

* [lapouociaoce eva N meploootepa «rtapadupo» (windows,
snippets) LEoa 0To £yypado ToU VA TIEPLEXOUV APKETOUC aTto
TOUC OPOUC TOU EPWTHHUATOC

= “KWIC” snippets: avamnapaoctaon Keyword-in-Context

. Christopher Manning, Stanford NLP
0 (_) 8 e |chri5ﬂ3pher manning Christopher Manning, Associate Professor of Computer Science and Linguistics, Stanford
University.

nip.stanford.edu/~manning/ - 12k - Cached - Similar pages

Christopher Manning, Stanford NLP

GO LJ le christopher manning machine translation Christopher Manning, Associate Professor of Computer Science and Linguistics, ...
computational semantics, machine translation, grammar induction, ...

nlp.stanford.edu/~manning/ - 12k - Cached - Similar pages

’ gy vy Christopher Manning. Stanford NLP
Y HOO ‘ chrlstﬂpher manning Christopher Manning, Associate Professor of Computer Science and Linguistics,

Stanford University ... Chris Manning worlks on systems and formalisms that can ...
nlp.stanford.edu/~manning - Cached
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Kedp. 8.7

Avvopikec MNeptAnelc

" ['La TOV UTTOAOYLOMO TOUC Ypetalouaote ta idta ta Eyypapa (dev apkel To
EVUPETNPLO)

= Cache gyypAddwv — mou TPETEL VO AVOVEWVETOLL

= JuXVA OXL 0o To €yypado av eival TToAU peyalo, aAAd KAToLlo tpoBepa
ToU

" Bpeg HIKpA TtapABbupa ota Eyypada TTou TIEPLEXOUV OPOUC TOU
EPWTNMATOC
= Antattel ypryopn avalntnon napaBupou otnv cache twv eyypadwv

35



Kedp. 8.7

Avvopikec MNeptAnelc

= BaBoAoynoe kaBe mapdBupo wc PO To EpWTNHA

= Me Bdaon dtddopa XopaKTNPLOTIKA: TO TTAATOC Tou TtapaBupou, TN
B€on tou oto £yypado, KAT
= JuvdUaoE Ta XOPOKTNPLOTLKA

* AUoKoOAO va ekTLUNBEl n moloTNTA
= Positional indexes (words vs bytes)
= O Ywpocg mou dlatiBetal yia ta mapabupa eival pKpOC

36



Kedp. 8.7

Avvopikec MNeptAnelc

Snippets (in bold)
that were extracted from a document: . . .
In recent years, Papua New Guinea has faced severe economic difficulties and
economic growth has slowed, partly as a result of weak governance
and civil war, and partly as a result of external factors such as the
Bougainville civil war which led to the closure in 1989 of the
Panguna mine (at that time the most important foreign exchange
earner and contributor to Government finances), the Asian
financial crisis, a decline in the prices of gold and copper, and a fall
in the production of oil. PNG’s economic development record
over the past few years is evidence that governance issues
underly many of the country’s problems. Good governance, which
may be defined as the transparent and accountable management of
human, natural, economic and financial resources for the purposes
of equitable and sustainable development, flows from proper public
sector management, efficient fiscal and accounting mechanismes,

and a willingness to make service delivery a priority in practice. . . . .



Quicklinks

 [wa navigational query (otav YoyvouuE ULO CUYKEKPLUEVN
oedida) onwc united airlines ol Yprioteg mBavov va
LkavoTtotouvtall amo tn oeAida www.united.com

 Quicklinks map€xouv navigational cues og autn tn ceAida

GO{ ;8[(—} united airlines

Web [ Show options

United Airlines Flights
e One Travel com/United-Airlines  Save $10 Instantly on United Airlines Airfares.

United Airlines - Airline Tickets, Airline Reservations, Flight ...

Airline tickets, airline reservations, flight airfare from United Airlines. Online reservatior
airline ticket purchase, electronic tickets, flight search, ... 4 Show stock quote for JALA
wirn united .com/ - Cached - Similar -

Search options Eaggage
EasyCheck-in Cnline  Services & information
Mileage Flus [tineraries & check-in
My ifineraries Flanning & booking

hore results from united .com » 38



http://www.united.com/

¥YVCL = Videu Ll R ey e L L IV e

YA_HOO_’@ ‘ united airlines

s 4

e

®] v Search Pad Also try: united airlines reservations, united airlines flight, More...

¥ SearchScan - On United Airlines - Airline Tickets, Airline Reservations ... (Nasdag: UAUA)
Official site for United Airlines, commercial air carrier transporting people, property,

102,000,000 results for
united airlines:

% Show All
& nited Air Lines

W Wikipedia

and mail across the U5, and worldwide.
wiried United.com - B2k - Cached

Flanning & Booking shop for Flights
lfineraries & Check-in Special Deals
Mileage Plus Flight Status

senvices & Information Customer Service

more results from united com »

D, T

M AIR

Lnited Airline
Fleet

Lnited Airline
Schedule

Lnited Airlines
Reservations

Lnited Airline Jobs

Reference

FELATED SEARCHES

UInited Airlines Flight
Status

Us Airways
Continental Ajrlines

united airlines

ALL FESULTS

Cheap Flight Tickets - www. CheapOair.com
CheapOair- The Only YWay to Goll Find Cwer 18 Million Exclusive Fares.

Flv United Airlines - www. OneTrawvel com/United-Alrline
Save $10 Instantly on United Airlines Flights. Book Mow, Hurry!

Eest match

United Airlines - Alrline Tickets, Airline Feservations, Flight ...

iy united com - Official site

Airline tickets, airline reservations, flight airfare from United Airlines. Online reservations,
airline ticket purchase, electronic tickets, flight search, fares and availability ...

Flights Redeem miles

Check In Onlinge Children, pets, & assistance
by itineraries Change your travel plans
Bagnane Special deals

Customer service 800-364-83331
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EVOAANOKTLKEC QVATIAPOOTAOELC;

Web |mages Video Local Shopping Mews more

YaHoOOL!.

| uni Search

united airlines » UNITED AIRLINES - AIRLINE TICKETS,...

- Airline tickets, airline reservations, flight airfare fram United Airlines.
univision Online reservations,. ..

T University of phoenix www.united.com
asian unicorn
MORE IHFO

universal studios _ _

_ ) Flights Check In Online
united states postal service Mileage Plus My Itineraries
united healthcare Baggage Fedeem Miles
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TEAOZ (tpApatog) KedaAaiwv 8, 11

Epwtnoelc?

XpnotuorotfOnke KAmoLo UALKO TwvV:
v’ Pandu Nayak and Prabhakar Raghavan, CS276:Information Retrieval and Web Search (Stanford)
v’ Hinrich Schiitze and Christina Lioma, Stuttgart IIR class

41



