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What to Extract

FROM
• Unstructured text
• Semi-structured
• Structured databases
• Link patterns
• Usage patterns
• …

TO
• Probability distributions
• Info. retrieval models
• Language models
• Relational databases
• Semantic networks
• …



Banko & Brill, 2001

Effect of large corpus size



Extraction from usage patterns
Queries containing “eclipse”

Queries containing “full moon”

Queries containing “watermelon” Queries containing “opteron”

Queries containing “summer olympics”

Queries containing “world series”



Searching for Britney Spears…

Spelling model from usage patterns



Suggestions



Extraction and remixing



Extraction from semi-structured text



Extraction from semi-structured text



1. Filter HTML, break text into sentences, and
mark POS with tagger (Brants’ TnT).

2. Match sentences against patterns like
 … C [“such as” | “including”] N …

3. Retain (N isa C) if C is simple, ends in a plural
noun.

4. Discard noisy data; regularize over names.
5. Plug (N isa C) pairs back into text to find new

patterns. Iterate.

Named Entity Extraction (Pasca et al.)



Named Entity Extraction

• Hybrid cars: Toyota Prius, Honda Insight
• High-speed networks: ATM, Gigabit Ethernet, B-

ISDN, Myrinet, Frame Relay, Fast Ethernet, …
• Rappers: Eminem, Jay-Z, Nas, Dmx, Snoop

Dogg, Dr. Dre, Ja Rule, Mos Def, Nelly, 50-cent
…

• Anti-depressants: Prozac, Zoloft, Paxil,
Wellbutrin, Effexor, Elavil, Luvox, SSRIs, …



Statistical Machine Translation

• Data: aligned parallel corpus
• Model:

• Training: maximize BLEU scores directly
• Inference: beam search
• Evaluation: BLEU



Statistical Machine Translation

• Model features (hm):
– All based on word[i..j] statistics

• Not used:
– Syntax: parser, chunker, POS tagger
– Semantics: Wordnet, ontologies
– Annotated data: TreeBank, FrameBank



Statistical Machine Translation

• ضدعقوبات فرض المخول الوحيد هو الامن مجلس ان يذكر 
اتستعتبر انها من حذرت التي الشمالية كوريا  وب العق
.حرباعلان بمثابة 

• احعندما  1974العام منذ شطرين الى مقسمة وقبرص  جت ا
ابعلى ردا الجزيرة من الشمالي الثلث التركي الجيش  انقل
.اليونانالى الجزيرة ضم بهدف قبارصة قوميون نفذه 

• انياستمرت العراق ضد حربا خاضت التي ايران ان يذكر  ثم
علىاميركي عسكري هجوم شن تعارض  (1988-1980)سنوات 
ملللدمار اسلحة بامتلاك واشنطن تتهمه الذي العراق  لشا ا
.بالارهابمرتبط وبانه 



Statistical Machine Translation
• It is noteworthy that the Security Council is the only authorized to

impose sanctions against North Korea, which warned that it would
consider sanctions a declaration of war.

• Cyprus has been divided into two parts since the year 1974 when the
Turkish army invaded the northern third of the island in response to a
coup by Greek nationalists with the aim of annexing the island to
Greece.

• It is worth mentioning that Iran, which fought a war against Iraq lasted
eight years (1980 - 1988) opposes American military attack on Iraq,
which Washington accuses of possessing weapons of mass
destruction and that it was linked to terrorism.



Statistical Machine Translation

• 新华社大马士革４月１５日电（记者拱振喜）叙利亚总统巴沙尔·阿萨德１５
日在此间与来访的美国国务卿鲍威尔举行了会谈，双方讨论了中东局势
的最新发展，特别是巴勒斯坦的严重局势以及黎以边界地区的紧张局势
等问题。

• 叙利亚通讯社报道，巴沙尔总统在会谈中说：“在巴勒斯坦发生的事件使
（中东）和平进程走进了死胡同，如果不能认识到这一点，事情的发展有可
能达到无法挽回的程度，那时，我们只能再等待一代人的时间。”

• 他指出，只有在以色列从它占领的巴勒斯坦领土撤军，停止屠杀巴勒斯坦
人以后，才可以谈和平进程的问题。



Statistical Machine Translation

• Xinhua News Agency, Damascus, April 15 (Reporter Gong Zhenxi) Syrian
President Bashar Assad 15th here with visiting US Secretary of State Colin Powell
held talks, the two sides discussed the latest development of the situation in the
Middle East, especially the serious situation in Palestine and the tension in the
border region between Lebanon and Israel and other issues.

• According to the Syrian News Agency, President Bashar during the talks, said: "In
the incident to the Palestinian (Middle East) peace process into a dead end, if not
realize that this is happening may not be able to restore to the extent that time, we
can only wait for the generation of time."

• He pointed out that only in the Israeli withdrawal from the occupied Palestinian
territories, stop massacre of Palestinians, can talk about the peace process.



Results, NIST competition



More Data Helps
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Questions?



Word Clustering
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Word Clustering
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Word Clustering

• Data: Billions of short word subsequences
• Model: Noisy-Or Bayes Net

– Millions of terminal nodes (words)
– 100,000s of non-terminals (topics) (Sparse.)

• Training: EM
• Inference: Greedy Deterministic Sampling
• Evaluation: ???



Word Clustering
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