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SEARCH ENGINE

b bing = Who's the president of Germany? J

Web Images Videos Maps News Explore

5,700,000 RESULTS Any time -

._ Joachim Gauck

Al Germany - President
e

gy ¥
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SEARCH ENGINE

> bing = Who is he married to? /

Web Images Videos Maps News Explore

15,900 RESULTS Any time ~

Gerhild Gauck

(Since 1959)
Joachim Gauck - Spouse



SEARCH ENGINE

> bing  How old is his wife?

Web Images Videos Maps News Explore

7,470,000 RESULTS Any time -

Images of how old is his wife?

bing.com/images

See more images of how old is his wife?



SIRI CORTANA

Here's your message:

Message

“lell Stephanie Tl e g o
g BENi@REIneEre "

I'll be right there “‘Il

Send




SIRI CORTANA

Here's your message:

Message
/\ "Te” Stephanle '|'|| To: Stephanie Vidal
(‘@ ey BiE @t el e

Cancel Send

P R -,
( I'll be right there '|

—————————

"WhO WOﬂ -the Thu Apr 10 - FINAL
‘ # # Mets
(4-5)

Mets game?"
322228

Braves
(5-4)




SIRI FAIL

eeeee ATRT T 3:33 PM Q27% W)

job of understanding me”

Noted.

“Yeah make a note of that”
tap to edit

Here’s your note:

Note

Of that




SIRI FAIL

«tll Sprint & 9:16 PM

eeeee ATRT T 3:33 PM Q27% W)

job of understanding me”
What can | help you with?

Noted. ¢¢ Siri I'm bleeding really
bad can you call me an

Yeah make a note of that ambulance 99

tap to edit

From now on, I'll call you ‘An

Here’s your note:
Ambulance’. OK?

Note Cancel

Of that




SIRI FAIL

«tll Sprint & 9:16 PM 77 % [E3) jll s1__Verizon 9 7:30 PM

eeeee ATRT T 3:33 PM Q27% W)

job of understanding me o e

ith?
What can | help you with* mango 99

Noted. ¢¢ Siri I'm bleeding really Oh.

. o bad can you call me an T e
Yeah make a note of that amibilance 99 at do you think my

tap to edit favorite fruit is 99

From now on, I'll call you ‘An | don’t know.

Here’s your note:
Ambulance’. OK?

Note Cancel

Of that




MACHINE TRANSLATION

English Spanish German Detectlanguage ~ ".; English Spanish German ~
Wherever you are in the world, visiting a X | Wo immer Sie in der Welt sind, den Besuch

bookshop is always a treat. einer Buchhandlung ist immer ein Genuss.

es regnet wie aus Kubeln * it's raining cats and dogs

‘jedem das seine x ‘ To each his own /




MACHINE TRANSLATION

English Spanish German Detectlanguage ~ ".. English Spanish German ~
Wherever you are in the world, visiting a X | Wo immer Sie in der Welt sind, den Besuch

bookshop is always a treat. einer Buchhandlung ist immer ein Genuss.

es regnet wie aus Kubeln * it's raining cats and dogs

‘jedem das seine| X ‘ To each his own /

Dudelsackpfeifenmachergesellenprufung  Bagpipe pipe maker journeyman

Hast du den Boden sauber

* | Did you do the floor clean?
gemacht?

Nimm mir bitte die Tasche, die ich in der X | Please take my bag, which | hold in my right
rechten Hand halte, ab. hand, from.
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SENTIMENT ANALYSIS
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Brittany C. . 11/5/2014

San Francisco, CA

501 friends 2 check-ins
112 reviews
Elite ’15 Great Korean place in Los Altos. The interior is spacious,

clean, and well-decorated. The service is attentive, fast,
and friendly. And of course, the food is really good, too:

iNterior
staff
location

food

overall
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RESTAURANT

Brittany C. . 11/5/2014

San Francisco, CA

501 friends 2 check-ins
112 reviews
Elite ’15 Great Korean place in Los Altos. The interior is spacious,

clean, and well-decorated. The service is attentive, fast,
and friendly. And of course, the food is really good, too:

interior  spacious, clean, well-decorated

staff ~ attentive, fast, friendly
location !

food really good
overall *
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Bollen et al.
Twitter mood predicts the stock market
In: Journal of Computational Science 2

(2011)



TWIT TER
STOCK MARKET
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TWIT TER
CONSUMER CONFIDENC

" [Feb 2009: r=0.804

Sept. 15, 2008: Stock market
~ Lehman collapse, bottoms out,
. AIG bailout begins recovery ’ \
]
i | ALY '
o
?
-
) \
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Y " —  Twitter Sentiment
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O'Connor et al.
From Tweets to Polls: Linking Text Sentiment to Public Opinion Time Series

In: ICWSM 2010 17
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* "Weak and ridiculous”

» "loo Slow. Too Nude. Interesting”

» "First of all Ava is absolutely stunning’



EASY, RIGH T
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* "Weak and ridiculous”

» "loo Slow. Too Nude. Interesting”

* "First of all Ava I1s absolutely stunning’



BHiE NARD PATES

* misspelling: "Such a wierd book”
* negation: "not really good"
* domain dependency: "go read the book”

» soclal media text: "whr go sux? life I1s sooo beautiful "



SIE HARD PARE

Ebert, Schitze:
18 Fine-Grained Contextual Predictions for Hard Sentiment Words
In: EMNLP 2014



HIE HARD FARE

meaning example sentiment
lerng ST hard floor neu
2 difficult hard question neg
3 Intensely work hard neu
SR ichse nard look neu
> unkind nard man neg
6 definitely true nard truth neu
/ hard-rock-type music nard beats neu
8 oppositve of soft transition  hard edge neu
e ative phrase hard drugs neg
|0 neutral phrase hard disk neu
Ebert, Schitze:
18 Fine-Grained Contextual Predictions for Hard Sentiment VWords

In: EMNLP 2014
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"First of all Ava Is absolutely stunning’
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* length independent



WHAI WE WAN |

"First of all Ava Is absolutely stunning’

» context sensitive (cf. "hard")
* length independent

* only some words are important



input layer

I /| I
I I
| I convolution layer

pooling layer

softmax layer




SN FOR TEXAE

BElest of all

Ava IS

absolutely
stunning” s — JJ
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Bt of all
Ava IS

absolutely

stunning”

stunning




SN FOR TEXAE

SEESE of all %O
Ava IS é
absolutely

stunning” |

I_I:




SN FOR TEXAE

. oL
" O G
First of all N S =
. DN O S
Ava IS B
absolutely
stunning” e
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WORD REPRESENTATIONS



CONTINUOUS SKIP-GRAM

: INPUT PROJECTION  OUTPUT
"First of all
Ava IS w(t-2)
absolutely
w(t-1)
. "
stunning g o
w(t) >

\[ =
Mi|<qlov et al. | Bl R w(t+2)
Efficient Estimation of Word Representations in Vector Space
In: ICLR 2013

i
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CONTINUOUS SKIP-GRAM

: INPUT PROJECTION  OUTPUT
"FIrst of all
Ava Is w(t-2)
absolutely
w(t-1)
: 1"
stunning e
w(t) [ >

\[ e
E?‘]ﬂ;:(?leon\{ Etst?!ﬁation of Word Representations in Vector Space Wikse
In:ICLR 2013
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Visualizing Data using t-SNE

In: Journal of Machine Learning Research 9 (2008)
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Visualizing Data using t-SNE
In: Journal of Machine Learning Research 9 (2008)
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» "cant wait to see the ipad hd [.]" (positive)

* "I have hspa tomorrow why the fuck am I awake " (negative) J

» "<user> are you coming to the fair on sunday" (neutral)

* "the spurs may have won the battle , but not

the war I" (positive, negative)

» "golf tomorrow [!] meet at the forum at 2pm

X

[']" (neutral, positive)
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CONCLUSION
NLP

eENIER s cool

* |ots of unsolved problems

* deep learning in many areas
* speech recognition

* machine translation

- word representation learning
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CONCLUSION
SENTIMENT ANALYSIS

* private, commercial applications
» challenging (e.g., "hard")

» CNN for polarity classification
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NLP @ CIS

word- / sentence representation learning
language modeling

speech recognition

information extraction

paraphrase classification

knowledge-base systems

machine translation

sentiment analysis

and more
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