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Recap

Our short-term goal is to build a multilingual
search engine

The corpusis in Ancient Greek

A user can query in English, Modern Greek or
Ancient Greek

For now we only focus on English and Ancient
Greek queries



Motivation behind our experiment

* No Ancient Greek — English cross-lingual
search system is available

* Even translation from Ancient Greek free text
to English is not good enough (by Google
Translate)



Google Translate does not help

Herodotus, "The Histones®, Book 1, Chapter 1, Section 0

Ancient Greek: "Hpofdrov Akwapwnootoc iotopine Grnddebic Rbe, we pije o1 yevopewa EE

avBpomy T ypovoo EEltAa yévimom, e Epya peydha e kai Gwpaod, 1 pév EAAno i §&
Pappapowo nodeyBevon, akAed yEvipum, v te GAka kol 617 Qv aitiny EmolL pnoay GAARAowL."

Human translation (A.D. Godley, Harvard University Press, 1920): "This is the display of the
inquiry of Herodotus of Halicamassus, so that things done by man not be forgotten in time, and
that great and marvelous deeds, some displayed by the Hellenes, some by the barbanans, not
lose their glory, including among others what was the cause of their waging war on each

other”

Google Translate: "Herodotus Alikamisseos istoriis apodexis ide, we¢ nor @i contemplated €€
people unto ypoOww genitai faded, nor works great |l. THOMAS, as regards the ELLIS And the
varvaroisi were accepted, aklea genitai, GFs, but also self aitiin epolemisan not they,.”

Yahoo Translate (Altavista): "Hlrodotoy] Allikamisseos] i[storiis] alpodexis] fdel, wls]
[mite] [t [genomena] )] alnthropon] [ [chronjw €]xitila] [genitai], [mite] E[rza] big [te]
[kali [thomasta], [t]é [mlé[n] TE[si] [t [dié [barbaroisi] apedechthenta], alkle]d [genitai],
the [te] aflla] [kali [dil” Rin] [aliftiin] €[polemisan] ajlliloisi].” 4



An experiment

To understand the difficulties and challenges
involved in Ancient Greek — English CLIR

Relevance judgment
Importance of dictionaries in translation process

Do we need a parallel corpus?



Setup

Perseus corpus — Ancient Greek texts with their
English translation (87 books)

Gutenberg corpus: we only used Ancient Greek
texts (39 books)

Lexilogos — An Ancient Greek <2 English
dictionary

Lemur (Indri) search engine
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Results

Query: QPOEVLKOC (male, masculine)

Snippet 1: ...kaL povn, o€ Alyakl. Na un Bpebn apoevikoc,
niou 60pu va onkwaon, Kat aAAov va... (...and only a little.
Do not get me male, who can lift a spear, and else...)

Snippet 2: ...OTL OMWC NOOUV LAVTLE KAL OTL UTINPEEC
QPOEVIKOC KOl BnNAUKOC TO ywwpliw ano Toug Iowntac...
(...But that you were a seer, and that was male and female |
know of poets...)

Snippet 3: ...64} Kavelc ek Twv Bgwv, OnAukog i
QPOEVLKOC, O.C LN AP OUTE EK TWV TTOTAWV...

(...64} None of the gods, female The male, let's not miss
either of rivers...)



Results (Contd.)

Query: daiveran [seems)

Snippet 1: . OMOUEivo uvTuEulnvﬂd:hmrl], TOTE ivan uplcEtr] mmﬁaﬁu;ruurn KE(DAAAION
B &I'Ipuﬂll]umuﬁwcputﬂu{; kan akparsiack. — Oaiverar & 011N sykpdrela K n Kaprepia
avikeL £1¢ Ta onoudaia kon af 1Eonwa, n de.. ﬂ.mu emerdn O&ie va etehéytn we Yevdi npaypora
Taonoia dev eivan svhoyodavr), didva daivera BEwﬁq OTav EMITUYN, KAPVEL GUAMOYIONOV O
onoioc amotsAsi amopiav. AnAadn dSeopsisran n Sidvora, 6tav dev...

[...the remaining plausible, then it is quite demonstrable purpose. CHAPTER Il. & Problems
continence and incontinence &. - It seemns that abstinence and endurance is at the important and
laudable, and ... Because, because he wants to auditing as false things that are not is presented, by
look awesome when you succeed, sick reasoning which is aporian. That is bound the intellect, when
no...J

Snippet 2: ...ﬁad:éonuTn KIKOOTO OV EMiPPIa &mtemtsunpévm-q,&rn onoiov

CUYKPLVOEVOV LIE Ta YOPY EUpwitaiKid vite, schnell kA, paiverar uix; ELPWVELA IPOC TNV all']ﬂﬂmr

(=un I'.'ﬂUH'lEﬂﬂl] Kl TO OMoiov NUEiC 1o lsvopf.v vlr]vﬂpu EIC.... WG oxkonod £i1¢ Ohad. — [Mdoa TEgvn
KO Mo, ket xon ndooa mpdaéic ko NPOaipeoI, d:awmm o1 emduwkel kimolov ayablov. Aa

ToUTo KaAuwx anmeddviinoav ot ayaov sivan 6,11 smd1wkoUY IAVTEC. ..

[...dearly the kakostomon adverb Katespefsmenos &, & that compared with the fast-Europeanvite,
schnell, etc., would seem ironic to the truth (= non-cot] and we ourselves why we say the gligora ...
asto the purpose at all &. - Pass art and scence, and and any proairesis and Praxis, appears to seek
a goods. Wherefore rightly apefanthisan thatgood is what seeking everybody. ..



Observations

* Looks like Google Translate is doing a decent
job of translating snippets.

* Let’s see what happens for Perseus corpus.
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Results

Query: Aex€wv (couch, bed, bedstead)

Snippet 1: .arep $AOTO0 Er.bq.lﬁpnu oUBE ol I]E‘U npiv AsxEwWV
EmPiivon €u mbUpnu Hl&lcrpu{uvnr.;, npiv ye cl:aovnv Tioowto...

(...ater filotitos EdyrEpou, oUSE ol before or in AeyEwv epivinai
evodpUpou HAskrpuwvne, npiv Gl murder doowro...)

Snippet 2:  ...a 0' "EAAava AutoUoa §6pov Qpuyiwv AeEwv
Emhevoe mMAabBeio’ Un' IAiw &Sayyep... (...a i-FAT Ellanios domon
Mpuyiwv AeyEwv sailed platheis’ In TAiw & danger...)

Snippet 3:  ...urrote prjroté W', W oo Moipay, AexEwv Ao
eUvd-telpav 160100 nédovoav: pndE Mabeinv...  (...pfAnote
prjreot€ me, O potniai Inevitably, Aey€wv DIOS-eUv( teiran idoisthe
nEAovoay: zero mAabBeiny...)

Google Translate did not work!



English sense 1

Query: couch

Snippet 1: ...0f Trojan guards. Chorus Go to Hector's COUCH. Which of you
squires that tend the...eye from its repose; quit your lowly COUCH of scattered
leaves, Hector! It is time to hearken. Hector Who is this? Is it a friend who calls?
Who are you? Your password? Speak! Who are these who come near my COUCH in
the night? You must tell me...

Snippet 2: ...Metaneira, and she rose up from her COUCH before Demeter,
and bade her be seated. But Demeter, bringer of seasons and giver of perfect gifts,
would not sit upon the bright COUCH, but stayed silent with lovely eyes
cast...Hades in his house seated upon a COUCH, and his shy mate with him, much...

Snippet 3: -..nim lay the lady his wife, who had strewn the COUCH. Soon as
early Dawn appeared, the rosy-fingered,up from...the hall with torches in their
handsand strewed the COUCH, and a herald led forth the guests. So they
slept...thought, any one of you,to rouse me from my COUCH, though in your hearts
yve knew full well when he...

The parallel English documents show better snippets.



English sense 2

Query: bed

Snippet 1: -..purpose. And whenever | make here my BED, restless and
dank with dew and unvisited...aloud the signal to nise from her BED, and
as quickly as she can to...of their wings, wheel high over their BED,
because they have lost the toil of..for the princes! Alas for the husband's
BED and the impress of her form so...

Snippet 2: ...5hould not pity your country or my BED, for this my
mammage will destroy those...on the ground instead of my royal BED lay
down my shrunken limbs, with tattered...but now am a slave, to a BED
upon the ground, near some rocky ndge...Phrygian blood, and desolation
reigned over every BED where young men lay beheaded, a glonous...

Snippet 3: ...Ccan have no better advice than to keep warm and
comfortable in BED, to take a purge, and to adopt a diet of slops.
Within...may perhaps add the treatise Decorum, which deals (among
other things) with BED-side manners, and Precepts, a work similar in style
and subject. The...
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English sense 3

Query: bedstead

Snippet 1: ...on a peg beside the cordedl BEDSTEAD, and
then went forth from the chamber...Odysseus, to sleep
there on a corded BEDSTEAD under the echoing
portico,and by him...armed Arete bade her maidens place a
BEDSTEAD under cover of the portico, and to...they had
busily spread the stout-built BEDSTEAD, they came to
Odysseus, and called to...

Snippet 2: ...I saw her spread coverings on the BEDSTEAD
of Heracles. When she had done this...

Snippet 3: ..With this he groped about for the BEDSTEAD,
and sitting down by my feet he...



Relevance

* We compared top 5 outputs returned by the
original Greek query and the three translated
English senses.

Greek English 1 English 2 English 3
(Aexgwv) {couch) (bed) (bedstead)

hes.sh eur.rh aesch.ag hom.od

eur.rh hh eurtro soph.trach

aesch.pb hom.od hp.jones platteto

hh soph.ot Document D il

euriro hom.il hes.th

1



Third Experiment
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Results

Query: troy

Snippet 1: ...that Phoebus and | with exact measurement set towers of
stone about this land of TROY and nnged it round, never from my heart
has passed away a kindly feeling for...Zeus, or from some lesser power?
Athena From none of these; but on behalf of TROY, whose soil we tread, |
have come to seek your mighty aid, to make it...

Snippet 2: ...nands in days of old built the walls of TROY. Chorus May
he come to the ships! May he...has come against my city, against the land
of TROY with his army of a thousand ships. Messenger Lord...Did you say
that Rhesus was setting foot in TROY? Messenger You have it; and lighten
me of half..

Snippet 3: ...irom mistrust and danger, while mine cannot. You have
salled to TROY under no oath to any man, nor under any constraint.
Neither...what gain is it for me that he should come to TROY? Odysseus His
arrows alone will capture TROY. Neoptolemus Then | am not to be the
conqueror, as you...



After query translation

Query: “lAloc

Snippet 1: ..oravifopev. "Extwp i 6fta
XxpNlelo Wv kEkeuBev TAog; AOAwvV EAWV
AxaloUo dWpa pot Euvaiveocov. Ektwp...

r

Snippet 2: ...£T €otL Tpoia. ExaBn
ottototototol. AEAaumnev TAwog, MNep- yauwyv te
el KataiBetal tEpapuva Kal...

Snippet 3: ...0 "EAevoo AfyeL 0o Qv
alpeBein N TAwog, ...
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After query translation (Contd.)

Query: TALov

Snippet 1: 'L al nquf,E"}Lov PpUyac Aeinw 10 kAewOv Thov fwpolo T
Epouc: Epl]pm vﬂp nohw Uno. I'InuELﬁum Kai |.|l'|'v..|r Enepodv y' Thov i ol oBével.
Aﬁl]va ToLyQp ade nUv Orao kehabeiv AyopeUtouc. 'El:ﬂﬁl] npllpal valv,
wkeicwo TAov ispiiv al kWnaio 51" QAa nupcl:upoaﬁﬂa aAoxoL ua?.Em Kai mUp-m
xoUpal SUcvupdol, tidetal TAwov, aidtfwpey. pdmp §' Woei no nravoio..

Snippet 2: LEOvtata v Euuﬂp&va npo T £E0vra, kai vl]Em:r l]vl]ua'l:‘ Axyolav
Thov giow Nv 5181 pavroaUvny, t|v ol nope Qoipoo ArOMwY: O o EU ) ppovEwv
{Ivnpr]nm:u kai...ZeUo pe llﬁ’fﬂ Kpovidno ] EvEédnoe ﬁapell], G'xﬁ'[?t.l.ﬂt;, 0o 11|::|wr
TEaY pot UHEuxEto xai karEvevoev Thov ExnEpoavt’ EUIEIJ(EDU anovéeoBay, vOv &€
kaxiv Gndmv PouvleUoaro, kai pe keAeUsL SuoxkAéa Apyoo ikEabal...

Snippet 3: _.Oéhovriac WheAeiv nOAwv. "Extwp apxolpev oi owiovreo Thov
AL }(up-oa nEntau l]ﬁq nu?ueplnun Npnkévay; "Extwp.. --pioL, ZHUBIJ{I AsllC,
EF.?\?Lom vutrl:nv 1OV npOc "TAov nEp-uv ﬁuvl]llm no?tﬁuov Euﬁavuu &' adwOuny...”
Nnv Wo ErAsue' £n' Thov. "Extwp EnAevos kai npeoniv: GAAA pnviwy
OTpEMACTALOLY. ..
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Translating back to English
Query: llion

Snippet 1: ...him, you made Troy, the city of ILION, to be no
city. He did not...

Snippet 2: ...them bring him at once to windy ILION, And if
any mortal man ask you...

Snippet 3: ...the sea, just as the country about ILION and
Teuthrania and Ephesus and the plain...the Cyprian poems
relate that Alexandrus reached ILION with Helen in three
days from Sparta...disposing their forces, they sent
messengers to ILION, one of whom was Menelaus himself.
When...l reason thus: had Helen been in ILION, then with or
without the will of...
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Relevance

* We compared top 5 outputs returned by the original
English query, the two translated Greek queries and
the final English query obtained by translating the
Greek queries.

English Greek 1 Greek 2 Back to English
(troy) { 1ALoc) (TALov) (llion)

eur.tro eur.rh eur.tro aesch.eum

eur.rh eur.tro hom.il hh
soph.phil apollod eur.rh hdt

eur.ia soph.phil apollod

apollod eur.ia plat.rep



Overall

We need query, snippet and document translation.

Google Translate does not help much in Ancient Greek snippet
or query translation.

For query translation, dictionaries are right now the best.

Morphological analysis needed (Ancient Greek is highly
inflected)

Snippet and Document translation requires statistical machine
translation (SMT) approach — at sentence or word level

For relevance judgment, evaluation needs to be doneon a
number of different queries and different translations
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Help needed!

Data
Tagged data
Evaluation of search result relevance

Evaluation of query, snippet and document
translation

24



Value of tagged data

A mini parallel corpus, if the tags are in English
Queries based on tags can be answered easily

A new query can be matched with tags to obtain
better search results

Tags provide topics; a topic-based search can
therefore be implemented based on tags

Translation evaluation is eased once we have
tagged data

2l



Working on

Put up a user interface on the web for searching
Ancient Greek documents

bl g ew leeiom Tooh Halg

Ladigle | doc o g o | S farch = - S ha D | B Sare B St v O Bockmarda s | %5 Chede - 5 | dossFE e 0 0 des o b ¥ PRELAREN [T
wabah{yh = [mschis - | B sk v My Homipigr £ Uplosd
O I-_:{m(‘.iﬁ.lnm-l.mi‘!-rw-ch "-1 = B = & = rPuge= ] Tock =

CyDAR Multilingual Search
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Working on {Contd.)

* Translation— query and snippet for now,
documents later

* Methods—dictionary, SMT
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