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The only way to rectify 
our reasonings is to 
make them as tangible as 
those of the 
Mathematicians, so that 
we can find our error at 
a glance, and when there 
are disputes among 
persons, we can simply 
say: Let us calculate, 
without further ado, to 
see who is right.

Leibniz (1646-1716)



Les sens commun 
est fort rare.

Voltaire (1694-1778)



Probability theory is 
nothing but common 
sense reduced to 
calculation.

Life's most important 
questions are, for the most 
part, nothing but 
probability problems.

Simon Pierre Laplace (1749-1827)



There is not only a close 
analogy between the 
operations of the mind in 
general reasoning and its 
operations in the 
particular science of 
Algebra, but there is to 
a considerable extent an 
exact agreement in the 
laws by which the two 
classes of operations are 
conducted.George Boole (1815-1864)



Probability is expectation 
founded upon partial 
knowledge. A perfect 
acquaintance with all the 
circumstances affecting 
the occurrence of an event 
would change expectation 
into certainty, and leave 
nether room nor demand 
for a theory of 
probabilities.

George Boole (1815-1864)



Since the world is what it is, it 
is clear that valid reasoning 
from sound principles cannot 
lead to error; but a principle 
may be so nearly true ... and 
yet may lead to [absurd] 
consequences ... There is 
therefore a justification for 
common sense in 
philosophy ... The theorist 
may retort that common 
sense is no more infallible 
than logic. But this retort, 
though made by Berkeley and 
Hume, would have been 
wholly foreign to Locke's 
intellectual temper.

Bertrand Russell (1872-1970)
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A program has common 
sense if it automatically 
deduces for itself a 
sufficiently wide class 
of immediate 
consequences ...

Programs with 
Common Sense (1959)

John McCarthy (1927- )



Common Sense Defined

• Common Sense Knowledge is:
– That which is commonly observed
– Or easily derived from common sense

• Common sense is:
– Applying common sense knowledge to 

reach good conclusions 
or take good actions

Empiricism
        +
Rationalism



“Common sense” problems?

• Its largest airport is names for a WWII  
hero, its second largest, for a WWII battle.
A: What is Chicago?
                                     (Trebek, 2010)

• What women have worn Chanel clothing to 
award ceremonies?
What is the capital of Liechtenstein?
What pathways are mediated by CD44?
A: Best systems score in range of 77%
                                      (TREC, 2008)



Watson vs. Google

Watson, Jennings, Google-in-top-10: all 79%



“Google-proof” problems

• Joan made sure to thank Susan for all the 
help she had X? Who had X the help?

X = given: Susan; X = received: Joan

• The large ball crashed through the table 
because it was made of X? What was 
made of X?

X = steel: ball; X = styrofoam: table
                                    (Levesque, 2011)



“Google-proof” problems

• The man lost his balance on the ladder.
What happened as a result?
A: He fell off the ladder.
B: He climbed up the ladder.

• Human agreement: 96.5%
• “Google-proof?”

Baseline word frequency methods: 58%

      (Roemmele, Bejan, & Gordon, 2011)



Common Sense Defined

• Common Sense Knowledge is:
– That which is commonly observed
– Or easily derived from common sense

• Commons sense is:
– Applying common sense knowledge to 

reach good conclusions 
or take good actions

Empiricism
        +
Rationalism



That Which is Commonly Observed

• 15 million books 
• 10 billion images
• 1 trillion web pages
• Trillions of user interactions per year
• 10 petabytes/year of video

(40 hours/minute)
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Making Sense with

• Machine Reading
• Machine Seeing/Watching
• Machine Hearing
• Machine Observing
• Machine Bribing
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Look under the light first

Spread out from there
(Take baby steps)

See if we can reach horizon



Spreading Out

• Ngram data
• Clusters
• Sentence alignments
• Part of speech tags
• Restricted parses
• Full parses
• Extracted entities
• Extracted attribute/value pairs
• Extracted relations
• Extracted inference rules



Spreading Out

• Grouping similar images
• Partitioning into regions
• Separating into objects
• Grouping similar objects
• Identifying objects
• Detecting motion
• Interpreting action



1910, 1920, 1930, ... , 1990





colorless green ideas sleep furiously



technology, computer



I accept that this/that



United States is/are



• If linguistics can 
be said to be any 
one thing it is 
the study of 
categories...

Bill Labov (1927- )





Google Sets
   henri matisse, pable picasso, vincent van 

gogh, claude monet, pablo picasso, 
salvador dali, edgar degas, paul cezanne, 
andy warhol, pierre auguste renoir, marc 
chagall, paul gauguin, mary cassatt, 
michelangelo, jackson pollock, camille 
pissarro, paul klee, georgia o'keeffe, 
norman rockwell, leonardo da vinci, edward 
hopper, frida kahlo, rembrandt, wassily 
kandinsky, rene magritte, francisco goya, 
raphael, georges seurat, giotto, henri 
rousseau, diego rivera, van gogh, botticelli, 
johannes vermeer, ansel adams, monet, 





Google Sets
Given “lion, tiger, bear” find:
  bear, tiger, lion, elephant, monkey, giraffe, 
dog, cat, snake, horse, zebra, rabbit, wolf, 
dolphin, dragon, pig, frog, duck, cheetah, 
bird, cow, cotton, hippo, turtle, penguin, 
rat, gorilla, leopard, sheep, mouse, puppy, 
ox, rooster, fish, lamb, panda, wood, 
musical, toddler, fox, goat, deer, squirrel, 
koala, crocodile, hamster
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Google Sets
Given “cat, man” find:
 cat, man, ls, cp, rm, mkdir, mv, cd, 
pwd, rmdir, chmod, ln, grep, touch, 
find, ps, chown, df, less, tar, chgrp, du, 
sort, date, echo, kill, tail, wc, mount, 
sed, passwd, dd, head, vi, which, gzip, 
lpr, who, file, su, umount, diff, cut, 
uname, exit, basename, clear, sleep, 
whoami, mknod
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Google Sets

Tin Woodsman: Some, but mostly lions and tigers and bears.
Dorothy: Lions?
Scarecrow: And tigers?
Tin Woodsman: And bears.

African cats:
• Lions
• Leopards
• Cheetahs

10:03:37 [cheetah pics]
10:05:51 [leopard pics]

Animal Toys (Ages 2-6):
• Bears
• Puppies
• Dolphins
• Wooden

U.S. Senate Committee on Environment and Public Works
Exotic animals, such as lions, tigers, servals, monkeys, 
bears, snakes, iguanas, wolves, prairie dogs, and binturongs 
are being privately possessed as ...
epw.senate.gov/hearing_statements.cfm?id=213174 - 13k -



Subcategories, Attributes, Values

• From 10 (Person, BirthYear) examples,
mine 1M pairs with 90% precision

• Mine 2M (instance, attribute) and
(class, attribute) pairs, 60-80% precision

(Pasca et al. 2008, 2011)



Class instances

• Mine 100Ms pairs 

(Talukdar et al., EMNLP 2008)



Parsing: Baby Steps

• Parse short sentences first; beats state 
of art in unsupervised parser learning

(Spitkovsky, Alshawi, Jurafsky, 2010)



Parsing: <a>Annotations</a>
• Use HTML markup to beat state-of-art 

unsupervised parsers by 5%
“in <a>an analysis</a>of...”

(Spitkovsky, Jurafsky, Alshawi, 2010)



Translation: (Parentheticals)

• Generate 26M entry bilingual dictionary 
from parenthetical examples

(Lin et al., 2008)





Parsing: Deterministic Parsing

• Corpus of (text, LF) pairs; aligned
• Train a dependency parser (85% accuracy)
• Use parser to create LF for input text
• “In 2002, Chirpy Systems stealthily 

acquired two profitable companies 
producing pet accessories”
[acquired / stealthily : [in, ^, 2002],
  Chirpy+Systems,
  companies.two :profitable
    :[producing, ^, pet+accessories]]

(Alshawi, Chang, Ringgacrd, 2011)



Statistical Machine Translation

• Ngram model: P(E)
• Alignment model: P(E,F)

(Och et al., 2007, etc.)



Translation from Ngrams (etc.)

• EN: We shall therefore say that a program has common 
sense if it automatically deduces for itself a sufficiently 
wide class of immediate consequences of anything it is 
told and what it already knows.

• EN→ES: Por lo tanto, diremos que un programa tiene 
sentido común, si se deduce automáticamente por sí 
mismo una clase suficientemente amplia de las 
consecuencias inmediatas de todo lo que se dice y lo que 
ya sabe.

• EN→ES→EN: Therefore, we say that a program has 
common sense if it automatically deduces for itself a 
sufficiently wide class of immediate consequences of all 
that is said and what you know.



Example for Italian - English
Piano della NASA per inviare una sonda 
sulla superficie lunare 
L'ente spaziale americano, NASA, ha 
annunciato che la prossima missione sulla 
Luna non sarà limitata a orbitare intorno al 
satellite, ma che includerà anche il lancio 
di due veicoli spaziali che raggiungeranno 
la superficie lunare per mezzo di un 
atterraggio con schianto. 
Il Lunar Reconnaissance Orbiter (LRO), la 
cui missione principale è quella di 
esplorare la Luna, invierà una navetta di 
appoggio e una sonda a impatto verso un 
cratere situato al polo sud lunare. 
Sembra che il cratere sia ricco di idrogeno 
e forse ghiaccio. 
Questa missione va vista nel contesto di 
una serie di iniziative che hanno lo scopo 
di riportare gli astronauti sulla Luna e, 
forse, di farceli rimanere per un periodo 
superiore rispetto a quello della missione 
Apollo.

NASA's Plan to Send a Probe on the 
Lunar Surface        
The American space agency, NASA, 
announced that the next mission to the 
Moon will not be limited to orbit around the 
satellite, but also include the launch of two 
spacecraft that will reach the lunar surface 
by means of a crash landing.
The Lunar Reconnaissance Orbiter (LRO), 
whose mission is to explore the Moon, will 
send a shuttle to and support a probe into 
an impact crater located on the south lunar 
pole.
It seems that the crater is full of hydrogen 
and possibly ice.        
This mission should be seen as part of a 
series of initiatives that aim to bring the 
astronauts on the moon and, perhaps, let 
us stay for a period longer than the Apollo 
mission. 

7



Statistical Machine Translation

• Collect parallel texts
SEHR GEEHRTER GAST! 
KUNST, KULTUR UND 
KOMFORT IM HERZEN 
BERLIN.

DEAR GUESTS, 
ART, CULTURE AND 
LUXURY IN THE HEART 
OF BERLIN.

DIE ÖRTLICHE 
NETZSPANNUNG 
BETRÄGT 220/240 VOLT 
BEI 50 HERTZ.

THE LOCAL VOLTAGE 
IS 220/240 VOLTS 50 HZ.

DE

EN



Statistical Machine Translation

• Align
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Categories







他  信  也  说  自己  仍 然  是  总理  ,  拒 绝  辞 职 . 



他
he
He
other
his
him
other
that he
he was
him to
he is
he has
of his
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信
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辞 职 .
resign .
leaving their service .
of leaving their service .
resigned as counsel . 
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Laudato sie, mi Signore cum tucte le Tue creature,
spetialmente messor lo frate Sole,
lo qual è iorno, et allumini noi per lui.

Et ellu è bellu e radiante cum grande splendore:
de Te, Altissimo, porta significatione.
Laudato si, mi Signore, per sora Luna e le stelle



Translating Poetry?
Eng(Wilde) ⇒ Fr(Human) ⇒ Eng(MT)

(Genzel, Uszkoreit, Och, 2010)



Union of Languages: Practical

(Kumar, Och, Macherey, 2007)

 Tagalog   Farsi

 English

  Arabic

 Chinese



Union of Languages: Interlingua?
FR: fauteuilES: sillon

EN: chair



Extraction vs Annotation

• Annotation as a practical strategy
– Minimize the re-computation of petabytes

• Annotation as a theoretical strategy
– Addresses well-known problems:
– Context 
– Qualification
– Elaboration
– Nonmonotonicity

“Who are you and what do you 
want?” he asked gruffly, 
standing in front of them and 
towering tall above Gandalf.

Q: Is Beorn taller than Gandalf?



More Data, More Better
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Arabic to English, Five-gram language model, 
no count-cutoff, integrated into search



David Lodge (1935- )

Literature is mostly 
about having sex, and 
not much about having 
babies. Life is the other 
way round.



Finding Near Duplicates

(Liu, Rosenberg, Rowley, 2007)



Finding Canonical Images

(Jing, Baluja, Rowley, 2007)



Compare low-level features



Induced Graph







SIFT Features





• Learn tag model 84% (prior result 57%)

Automated tag learning 
with subtags



Learning from users



Orbital Mechanics with no 
Telescope or F = ma





(von Ahn and Dabbish, 2004)




