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Onďrej Bojar
bojar@ufal.mff.cuni.cz
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Kontakt + č́ım se zabývám
Onďrej Bojar

obo@cuni.cz

http://www.cuni.cz/~obo
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“Dohoda” o společných nástroj́ıch

• CVS

• make

• latex

• coreutils (grep, sed)

• Perl

• sourceforge?
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Za co bude zápočet
Zápočet bude udělen za zápočtovou úlohu a “publikaci”.

Zápočtová úloha je jedno z:

• netriviálńı program na p̌redem domluvené téma

• netriviálńı experiment s dostupnými programy (srovnáńı v́ıce programů, v́ıce
p̌ŕıstupů k nějakému konkrétńımu problému)

• netriviálńı p̌ŕıprava lingvistických dat (sběr, očǐstěńı a strojová anotace ap.)

• netriviálńı rešeřse nad p̌ŕıstupy k nějaké konkrétńı otázce

Zápočtové úlohy je nutno ve všech p̌ŕıpadech p̌redat v plně provozuschopné
podobě. Kdokoli muśı být schopen program snadno spustit, experiment nechat
znovu proběhnout.
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Zápočet (II)

Úlohy je po p̌redchoźı dohodě možné a často vhodné řešit ve skupinkách, dvou
až čty̌rčlenných.

“Publikace” je anglický p̌ŕıspěvek popisuj́ıćı provedený experiment,
implementovaný program, sebraná a anotovaná data.

“Publikace” muśı splňovat veškeré náležitosti běžného konferenčńıho p̌ŕıspěvku
(struktura, formát, citace, . . . ).

Rozsah up̌resńıme podle dohodnuté úlohy a kolektivu, obecně bude mezi 4 a 10
stranami dvousloupcového textu.
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Trojúhelńık strojového p̌rekladu (MT)

RUSLAN

p̌ŕımý p̌reklad
(Pharaoh, ReWrite)

DBMT

Zdrojový text

Povrchová syntax

Hloubková syntax

Interlingua

Hloubková syntax

Povrchová syntax

Ćılový text

DBMT a ReWrite viz Čmejrek et al. [2003] a daľśı, Pharaoh viz Koehn et al. [2003]
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Ilustrace: hloubkově-syntaktické stromy
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” Nemysĺım , že by se to jejich zákazńık̊um moc ĺıbilo . ” “ I do n’t think their customers would like it very much . ”
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Ilustrace: hloubkově syntaktické stromy
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Teď se zdá , že tyto trasy začnou fungovat až v lednu . Now , those routes are n’t expected to begin until Jan .
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Motto: od začátku pracuj od konce
Chceme spokojeného uživatele. Uživatel bude spokojený, když bude p̌reklad
“dobrý”. Co je “dobrý” p̌reklad?

Referenčńı p̌reklady od profesionála:

(1) japan remained the biggest trading partner

(2) japan is still the largest trade partner

(3) japan still remain the number one trade partner

Návrhy systému:

(4) japan will continue to be partner big

(5) japan is still the biggest trading partner

(6) ukraine won 2:1 against poland
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BLEU: standardńı metrika kvality p̌rekladu
Překlad (hypotéza): Papineni et al. [2002]
n=1: For example , Fidelity prepares for case market plunge ads several months in advance .

n=2: For example , Fidelity prepares for case market plunge ads several months in advance .

Reference:
Fidelity Investments , for example , created their advertisements several months in advance , just in case the market

dropped .
For example , Fidelity prepared advertisements for a potential market slump a few months in advance .

For example , Fidelity prepared ads some months in advance for a case where the market fell .
For instance Fidelity prepared ads for the event of a market plunge several months in advance .

BLEU = pod́ıl 1- až 4-gramů z hypotézy doložených v referenčńıch p̌rekladech

• v rozsahu 0-1, někdy zapisováno jako 0 až 100 %

• lidský překlad proti daľśım lidským překladům: cca 60 %

• Google č́ınština→angličtina: cca 30, arabština→angličtina cca 50.

Existuj́ı i daľśı metriky (Word Error Rate, Position-Independent WER, NIST)
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Statistický p̌reklad po slovech či fráźıch
• trénovaćı soubor paralelńıch text̊u
• zarovnáńı po slovech
• extrakce slovńıku (p̌reklady slov či fráźı)
• decoding (p̌reklad) = hledáńı “nejhladš́ı formulace”

nejhladš́ı ∼ 3-gramy v mé hypotéze ať jsou v pr̊uměru (součin pst́ı) co nejběžněǰśı (často

spaťreny korpusu ćılového jazyka, tzv. jazykovém modelu)
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Skóre Zdrojová fráze Ćılová fráze
2.30 že bude it would

2.79 že bude he would
3.08 že bude he will

3.08 že bude it will
3.48 že bude it will be
3.77 že bude it would be

4.17 že bude be
4.17 že bude it is

. . .
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Ukázka p̌rekladu z češtiny do angličtiny
We ’ll see whether the campaigns work .
Immediately after Friday ’s 190 14-point stock market and a consequent
uncertainty excretes several big brokerage firms new ads UNKNOWN vytrubuj́ıćı
usual message : Go on in investing , the market is in order .
Their business is persuade clients from escaping from the market , which individual
investors masse fact , after plunging in October .

Uvid́ıme , zda reklama funguje .
Okamžitě po pátečńım 190 bodovém propadu akciového trhu a následné nejistotě
vypoušt́ı několik velkých brokerských firem nové inzeráty vytrubuj́ıćı obvyklé
poselstv́ı : Pokračujte v investováńı , trh je v pǒrádku .
Jejich úkolem je odradit klienty od útěku z trhu , což jednotliv́ı investǒri hromadně
činili po propadu v ř́ıjnu .
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Ilustrace p̌redzpracováńı trénovaćıch dat

Vocab Singl/Vocab

Vstup do automatického hledáńı zarovnáńı po slovech CZ EN CZ EN

Formy Produkce malých voz̊u se v́ıce než ztrojnásobila . 57k 31k 55.1% 47.6%

Stem4 Prod malý voz̊u se v́ıce než ztro . 17k 14k 36.5% 35.8%

Stem42 Prod/ce malých voz̊u se v́ıce než ztro/la . 52k 28k 51.2% 45.3%

Lem+Sing produkce malý v̊uz se hodně než-2 UNK-verb . 15k 13k 0.1% 0.0%

Lemata produkce malý v̊uz se hodně než-2 ztrojnásobit . 28k 25k 46.4% 47.5%

vstup do překladače výstup

baseline na 57,375 dolarech na 57,375 dolarech at UNK 57,375 $

řešeńı č́ısel na 57,375 dolarech na NUM dolarech at $ 57,375

č́ısla+začǐstěńı na 57,375 dolarech na NUM dolarech at $ 57.375
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Př́ıčiny ńızkého skóre BLEU

Nejvýznamněǰśı chyběj́ıćı bigramy:

19 , " 12 ” said
12 of the 10 Free Europe

10 Radio Free 7 . "

6 L.J. Hooker 6 United States

6 in the 6 the United
6 the strike 5 ” We

5 , a 5 is a
5 margin calls
4 28 tokens, 7 types

3 54 tokens, 18 types
2 94 tokens, 47 types

1 698 tokens, 698 types

Nejvýznamněǰśı nadbytečné bigramy:

26 , ’’ 18 ’’ .

14 ” said 12 , which
11 Svobodná Evropa 8 , when

8 the state 7 , who
7 J. Hooker 7 L. J.

7 company GM 7 firm Hooker
7 radio Svobodná 7 spokesman for

7 the company
6 18 tokens, 3 types
5 35 tokens, 7 types

4 40 tokens, 10 types
3 117 tokens, 39 types

2 342 tokens, 171 types
1 3214 tokens, 3214 types

Chyběj́ıćı bigram = obsažen ve všech referenćıch, ale ne hypotéze
Nadbytečný bigram = obsažen v hypotéze, ale v žádné z referenćı
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Souhrn série experiment̊u: co zlepšuje BLEU

vhodné zarovnáńı po slovech +1.5 až +2.0
morfologické p̌redzpracováńı (stemming) +1.0
morfologické p̌redzpracováńı (plná lemmatizace) +1.5
p̌ridáńı nep̌redzpracovaného slovńıku +0.2
dodatečné paralelńı texty, použity i v jazykovém modelu +0.7 až +1.7
věťśı jazykový model v doméně +2.1 až +3.4
ještě věťśı, ale obecný jazykový model +4.6
dodatečné paralelńı texty, ale jazykový model (věťśı) v doméně +5.0 až +6.0
pravidlové zpracováńı č́ıselných výraz̊u +0.5
umělé zvěťsováńı trénovaćıch dat na základě syntaktické struktury +0.5
oprava evidentńıch proȟrešk̊u proti referenčńım p̌rekladům +1.0 až +1.5
sjednoceńı tokenizace v hypotéze a referenčńıch p̌rekladech +10.0
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Nadhled nad p̌ŕıstupy k úloze strojového p̌rekladu

Modelový lingvista usiluje o popis jazyka, vysvětleńı toho, co se děje, když si lidé
rozuměj́ı.

Modelový statistik usiluje o řešeńı dané úlohy s co nejmenš́ı chybou.

• statistik poťrebuje úlohu

• statistik poťrebuje metriku

• statistik ct́ı princip Occamovy b̌ritvy

• statistik zohledňuje zákon klesaj́ıćıho zisku

• statistický systém strojového p̌rekladu je snadno portovatelný na jiné jazyky
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Domáćı úkol

• Společnou silou vytvǒrit 4 nezávislé p̌reklady celkem 515 anglických vět do
češtiny.
Pokuste se o dobrý p̌reklad, hledejte ve slovńıćıch, hledejte na webu.

• Změ̌rit 4x BLEU jednoho p̌rekladu proti ťrem zbývaj́ıćım pomoćı “oficiálńı”
implementace BLEU.
skript mt eval, Google: ”NIST machine translation evalutation”

Pro zájemce: naj́ıt webové p̌rekladače, které p̌rekládaj́ı do češtiny a vyzkoušet je
(ev. změ̌rit).
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