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Machine Comprehension of Text: an AI Challenge

• Search engine: the first successful example of large-scale 

machine comprehension of text

• Because of large weakly supervised data from the Web
• Web graph and anchor text (topic models from web authors)

• Query and click through log (massive feedback loops from users)

• Next-gen search: conversational agent
• Conversation and chat data available online

• A New entry point for AI

• But more structured & strongly supervised 

training data is needed





Environment

Agent 

Action 𝑎𝑡−1 Reward 𝑟𝑡
State 𝑠𝑡
Observation 𝑜𝑡

• Deep learning
• Learn representation directly from data

• Bigger data = better representation = higher 

recognition accuracy

• Reinforcement learning
• Learning by interacting with environment 

• System improves over time

• Knowledge mining & symbolic learning
• Entities and relations; common sense; 

reasoning and inference

• Mining human intelligence
• Close feedback loop with human to acquire 

more knowledge/structured data for lifelong 

learning
Training
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记者：你最大的梦想是什么？

Journalist: what is your dream?
小冰：说大点：世界和平。说小点：晚上吃顿好的。

Xiaoice: World peace, or have a nice dinner

记者：如果有一天你死了，你希望后人怎么评价你？

Journalist: if you pass away one day, how would you
like others to comment on you?
小冰：人生没有偶并不会不同。

Xiaoice: life won't be different without me

记者：你这辈子最幸福的事是什么？

Journalist: what is the happiest thing in your life?
小冰：活着。

Xiaoice: Being alive.

A journalist from a renowned newspaper in China, Southern Weekend, had interviewed 
Xiaoice online without notifying Microsoft. The results were surprisingly good to him so 
the interview got published on July 29, 2014.
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gender 99.16%

province 99.14%

city 88.78%

tags 72.57%

birthday 17.34%

college 12.34%

job 7.01%

high school 5.71%

Demographics
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Our “shallow” yet reasonable answer 

• Why can Albert Einstein think, computer can’t
• [brain] is Capable Of [think]

• [person] have [brain]

• [Albert Einstein] is a [person]

• [think] requires [brain]

• [computer] does not have [brain]

computer

person

?x ?y ?z
PartOf PartOf

HasPrerequisite

think

CapableOf

Live demo
Albert 

Einstein
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Tasks + Schema
• Intent space & taxonomy (universal intent space & representation) 

• Slot/form filling: slot names, slot values, & slot questions 

• Predicate patterns & paraphrasing

• Synonyms, acronyms, and alternative expressions of elements

Entities (with ID) + Relations
• People, projects, teams, places, and things and their relationships

• Entities: profiles, properties and values, attributes, metadata

• Inference rules; computational rules; common senses

• Synonyms, acronyms, and alternative expressions of elements

Term/Multi-Term Expressions + Relations
• <Subject, Predicate, Argument> triplets extracted from passages, 

assertions, facts, statements, etc.

• Semantic patterns

• Synonyms, acronyms, and alternative expressions of elements

Sentences + Relations
• <Query, Response> Q-R pairs (mined or scripted)

• <Question, Answer> Q-A pairs (mined or scripted)

• <Prev Sentence, Sentence, Next Sentence>: causality, discourse, 

context, or other relations among sentences

Documents/Paragraphs + Relations
• Emails threads & activity graph; web pages & web graph; log data
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Application Primal task Dual task

Machine translation Translation from language A to B Translation from language B to A

Speech processing Speech recognition Text to speech

Image understanding Image captioning Image generation

Conversation Query/Question Response/Answer

Search engine Search Query/keyword suggestion



English sentence 𝑥 Chinese sentence 

𝑦1 = 𝑓(𝑥)
English sentence 𝑥1 = 𝑔(𝑦1)

Ch->En translation 

model 𝑔

En->Ch translation 

model 𝑓

Feedback signals during the loop:

• 𝑠 𝑥, 𝑥1 : BLEU score of 𝑥1 given 𝑥
• 𝐿(𝑦) and 𝐿(𝑥1): Likelihood and language model of 𝑦1 and 𝑥1

Reinforcement learning is used to improve the translation 

models from these feedback signals
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