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Jack was having a 
birthday party.  
Mother baked a cake.

Reading Children’s Stories
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•What is the relationship between Jack and Mother?   

•Who will eat the cake?

•Where was Mother when she was baking the cake?   

•Where was Jack? 

• ...
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Jack was having a 
birthday party.  
Mother baked a cake.
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Eugene Charniak’s Ph.D. [1] “the chief concern 
motivating the model discussed here is relating a 
large body of knowledge to a particular story”

By preschool, children can represent and remember 
event sequences [2].

By the time they are reading, children have 
acquired a lot of world knowledge already!

3

[1] E. Charniak “Toward a Model of Children’s Story Comprehension.” 1972.

[2] J. Wenner, P.J. Bauer. Bringing order to the arbitrary. 1999.

Reading Children’s Stories
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Big Question

Characterizing the problem:

How can we acquire knowledge by reading, when 
reading itself requires knowledge?

4
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Big Question

Characterizing the problem:

How can we acquire knowledge by reading, when 
reading itself requires knowledge?
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- Bootstrap solution:   Gradually compose more new 
(more complex) representations out of existing 
(simpler) representations.
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Jack was having a 
birthday party.  
Mother baked a cake.

is a game
is a children’s game
is a nickname for John.
is a boy’s name
is a childhood game.
is a lifting device.
is kind of nickname.

(40)

Use OpenMind Common Sense knowledge base [1].

[1] http://commons.media.mit.edu

Using common sense KB?
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Jack was having a 
birthday party.  
Mother baked a cake.

is a game
is a children’s game
is a nickname for John.
is a boy’s name
is a childhood game.
is a lifting device.
is kind of nickname.

(40)

bake a cake because you want to
balloon used for
likely to find at toy balloon
likely to find at helium balloon
buying presents is for
are fun

(17)

Using common sense KB?
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Jack was having a 
birthday party.  
Mother baked a cake.

is a game
is a children’s game
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is kind of nickname.

(40)
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can care for a child
is a woman
take care of their
  children
loves her child
is part of my family

(260)

Using common sense KB?
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Jack was having a 
birthday party.  
Mother baked a cake.

is a game
is a children’s game
is a nickname for John.
is a boy’s name
is a childhood game.
is a lifting device.
is kind of nickname.

(40)

bake a cake because you want to
balloon used for
likely to find at toy balloon
likely to find at helium balloon
buying presents is for
are fun

(17)

can care for a child
is a woman
take care of their
  children
loves her child
is part of my family

(260)

you should have an oven
a birthday may make you
   want to
because you want to              
   celebrate a birthday
first thing add flour

(19)

Using common sense KB?
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Jack was having a 
birthday party.  
Mother baked a cake.

is a game
is a children’s game
is a nickname for John.
is a boy’s name
is a childhood game.
is a lifting device.
is kind of nickname.

(40)

bake cake because you want 
balloon used for
likely to find at toy balloon
likely to find at helium balloon
buying presents is for
are fun

(17)

can care for a child
is a woman
take care of their 
children
loves her child
is part of my family

(260)

Problem:  Retrieving only the relevant knowledge 

you should have an oven
a birthday may make
   you want to
because you want to              
   celebrate a birthday
first thing add flour

(19)

Using common sense KB?
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- and variants: plans, event chains, stories, scripts, 
narratives, procedures, task networks, sequential 
decision processes, ...

- Unite procedural and declarative semantic 
knowledge.

- Structure what is problematic, what questions are 
worth asking; embedding knowledge in a goal-
driven problem solving context.

"Questions arise from a point of view–from something that helps to 
structure what is problematical, what is worth asking, and what 
constitutes an answer (or progress). It is not that the view determines 
reality, only what we accept from reality and how we structure it...”

       -- Alan Newell  in Artificial Intelligence and the Concept of Mind

Approach: use plans
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My approach

• Goal:  Build an event network of human goals by 
combining information from many sources:

11
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43Things.com
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http://www.43things.com/2011_resolutions/cities/106687/los-angeles
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access the internet
act as a security guard
answer the doorbell
answer the phone
apply band aid
assist person standing up
assist someone in walking
boil the milk
buy from vending machine
call 911
calm an infant
change a baby diaper
change a bulb
change bed sheets
charge a cell phone
check for intruders
check for weather
check if a store is open
chop vegetables
clean a spill
clean the dishes
clean the floor
clean the shower
clean the table
clean up
clean up toys
close the blinds
close the curtains
cook fish
cook noodle
cook pasta
cook rice
dance with the children
do laundry
draw the curtains
dry clothes
dust an object
empty the kitchen sink
empty the trash
entertain children
erase the whiteboard

feed a child
feed a pet cat
feed a pet dog
feed infant
feed the fish
fetch a cold drink
fetch a ladder
fetch an object
fill water in container
find a person
find an object
find out more information
find the time
fold clothes
follow someone around
gather all scattered toys
get food from refrigerator
get mail
get the newspaper
give a medicine
give a message
give a message on phone
go outside
greet a visitor
guard the house
handle toxic materials
hang clothes
heat food in microwave
heat food on kitchen gas
help someone carry thing
iron clothes
keep the dog away
kick a ball
load the dishwasher
lock up the house
lock windows
mail a letter
make a bed
make a dinner reservation
make a flight reservation
make a list

make a presentation
make a shopping list
make a tossed salad
make baby sleep
make breakfast
make coffee
make fresh orange juice
make hot dog
make soup
make sure children fed
make tea
make toasted bread
making omelette
move furniture
mow the lawn
open a web page
open package
open the garage
open the mail
pack a mailing box
pack a suitcase
paint a wall
pay bills
perform research on spec
photocopy a paper
pick up dishes
place ladder near wall
play a game on the comp
play a movie
play a song
play piano
plug an electric appliance 
in 
plug battery into charger
pour beer into a glass
print document
push someone in a wheel
push something
put away groceries
put object away
put up a painting

raise the blinds
read a story to a child
recharge batteries
remove and replace garbage
replace a refrigerator 
filter
replace a water tap filter
replace batteries in the t
replace heater filter
retrieve a tool
secure all exits
secure all windows
secure the perimeter of 
send a fax
send party invitations
serve a drink
serve a meal
set a wake up alarm
set the dining table
setup presentation 
equipment
sharpen a pencil
shred paper
sing a song
sweep floor
take a photograph
take care of plants
take out the garbage
teach a song to a child
tell a story
throw an object
trash an object
turn music system off
turn music system on
turn off lights
turn off the computer
turn on lights
turn on the computer
turn the air conditioner 
off
turn the air conditioner 14 Gupta and Kochenderfer 2006
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in(kitchen,Joan)
at(sink,Joan) 
on(sink)
under(cup,sink)
into(water,sink,cup) ...

at(plant,Joan) 
has(Joan,cup)
owns(Joan,plant)
watered(plant)pour in plant

in(kitchen,Joan)
holding(Joan,cup)
possesses(Joan,cup)
cabinet(open)
unwatered(plant)

Tuesday, March 1, 2011
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Joan grabs a cup.

She fills it with water.

She pours the water on her 
plant.

in(kitchen,Joan)
at(sink,Joan) 
on(sink)
under(cup,sink)
into(water,sink,cup) ...

in(kitchen,Joan)
holding(Joan,cup)
possesses(Joan,cup)
cabinet(open)
unwatered(plant)

at(plant,Joan) 
has(Joan,cup)
owns(Joan,plant)
watered(plant)
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Joan grabs a cup.

She fills it with water.

She pours the water on her 
plant.

Tuesday, March 1, 2011



“water indoor plants”
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find water container .

fill with water .

go to the plant .

put some water in plant pot .

put water container back .

fill bucket with water .

go to plant .

poor water on plants .

repeat for all plants .

refill bucket if needed

remove watering pitcher from storage .

turn on water .

fill pitcher with water .

turn off water .

position pitcher over plants .

empty water onto plants .

return pitcher to storage

fill watering can with water .

pour water into pots until soil is saturated .

get water .

pour onto plant .

fill container with water .

add water to plants .

A

B

C

D

E

F
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“water indoor plants”
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find water container .

fill with water .

go to the plant .

put some water in plant pot .

put water container back .

fill bucket with water .

go to plant .

poor water on plants .

repeat for all plants .

refill bucket if needed

remove watering pitcher from storage .

turn on water .

fill pitcher with water .

turn off water .

position pitcher over plants .

empty water onto plants .

return pitcher to storage

fill watering can with water .

pour water into pots until soil is saturated .

get water .

pour onto plant .

fill container with water .

add water to plants .

A

B

C

D

E

F

P1.  Paraphrases
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“water indoor plants”
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find water container .

fill with water .

go to the plant .

put some water in plant pot .

put water container back .

fill bucket with water .

go to plant .

poor water on plants .

repeat for all plants .

refill bucket if needed

remove watering pitcher from storage .

turn on water .

fill pitcher with water .

turn off water .

position pitcher over plants .

empty water onto plants .

return pitcher to storage

fill watering can with water .

pour water into pots until soil is saturated .

get water .

pour onto plant .

fill container with water .

add water to plants .

A

B

C

D

E

F

P2.  Global alignment, 
implicit context

Tuesday, March 1, 2011



“water indoor plants”
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find water container .

fill with water .

go to the plant .

put some water in plant pot .

put water container back .

fill bucket with water .

go to plant .

poor water on plants .

repeat for all plants .

refill bucket if needed

remove watering pitcher from storage .

turn on water .

fill pitcher with water .

turn off water .

position pitcher over plants .

empty water onto plants .

return pitcher to storage

fill watering can with water .

pour water into pots until soil is saturated .

get water .

pour onto plant .

fill container with water .

add water to plants .

A

B

C

D

E

F

P3.  Rich control 
structures
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“water indoor plants”
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find water container .

fill with water .

go to the plant .

put some water in plant pot .

put water container back .

fill bucket with water .

go to plant .

poor water on plants .

repeat for all plants .

refill bucket if needed

remove watering pitcher from storage .

turn on water .

fill pitcher with water .

turn off water .

position pitcher over plants .

empty water onto plants .

return pitcher to storage

fill watering can with water .

pour water into pots until soil is saturated .

get water .

pour onto plant .

fill container with water .

add water to plants .

A

B

C

D

E

F

P4. Poor spelling and 
grammar.

Missing words / lexical 
underspecification
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“water indoor plants”
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find water container .

fill with water .

go to the plant .

put some water in plant pot .

put water container back .

fill bucket with water .

go to plant .

poor water on plants .

repeat for all plants .

refill bucket if needed

remove watering pitcher from storage .

turn on water .

fill pitcher with water .

turn off water .

position pitcher over plants .

empty water onto plants .

return pitcher to storage

fill watering can with water .

pour water into pots until soil is saturated .

get water .

pour onto plant .

fill container with water .

add water to plants .

A

B

C

D

E

F

P5. Granularity /
Composition / 

Temporal Abstraction
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“water indoor plants”
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find water container .

fill with water .

go to the plant .

put some water in plant pot .

put water container back .

fill bucket with water .

go to plant .

poor water on plants .

repeat for all plants .

refill bucket if needed

remove watering pitcher from storage .

turn on water .

fill pitcher with water .

turn off water .

position pitcher over plants .

empty water onto plants .

return pitcher to storage

fill watering can with water .

pour water into pots until soil is saturated .

get water .

pour onto plant .

fill container with water .

add water to plants .

A

B

C

D

E

F

P6:  Plan divergence 
(two different plans)
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Actions from incomplete data

• Bi-directional mapping between events and language.   
Specifically: Mapping imperative sentences to  action 
representations.

• No mind melding.  Explanations and interpretations are 
influenced by communication goals.

• Lots of ways to dice up an event experience into a 
sequence of words.  Language allows us to emphasize 
the relevant portions of an event.

28
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Plan sources
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- Only 16,644, ~1.7%, of the eHow/WikiHow plans were found in 
43things.  But adjusting for pronouns (“clean your kitchen” / “clean my 
kitchen”) will improve coverage.

Q1. How well do these plans cover 
peoples’ goals?

Tuesday, March 1, 2011
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Most frequent first words
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Entity resolution

Tuesday, March 1, 2011



33
Tuesday, March 1, 2011



34

Demo
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About these problems

They come down to an important distinction:  are they adding new 
information to a partial description or are they are mentioning a different 
event?

Approach: If two descriptions are refer to the same entity (an action) then 
replace both with the combined sum of their information.  Use lexical 
generalization structures when possible in place of disjunctions.

Tuesday, March 1, 2011



Match Goals, Align Steps

36

•  Goal-based: Goal string subsequence search.

•  Plan-based: Pairwise global relational sequence alignment of 
plan steps.

Tuesday, March 1, 2011



String subsequence
1. Find subsequences in goal names.

37
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String subsequence
1. Find subsequences in goal names.

38

!
31% of (first 20,000) goals appeared in subsequence.  
But some false positives:
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• Joe wants to “lose 40 pounds”

39

Backgrounded Goals:
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• Joe wants to “lose 40 pounds”

• A binary classifier on world states:

40

 Joe has lost fewer than 40 lbs.

Joe has lost 40 lbs.

Backgrounded Goals:
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Backgrounded Goals:

• Joe wants to “lose 40 pounds”

• A binary classifier on world states:

41

 Joe has lost fewer than 40 lbs.

Joe has lost 40 lbs.

Joe has lost his legs.

Joe is deathly ill

Cohen and Levesque 1990

Doyle 1999

Bratman 1990
Tuesday, March 1, 2011



Sequence alignment
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•  Goal-based: Goal string subsequence search.

•  Plan-based: Pairwise global relational sequence 
alignment of plan steps.
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Sequence alignment

43

- get(mail)             get(letter)

- open(box)             open(mailbox)

- close(door)           shut(door)

- return(home)          go(inside)

•  Goal-based: Goal string subsequence search.

•  Plan-based: Pairwise global relational sequence 
alignment of plan steps.
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Relational sequence alignment

44

- Relational (e.g. FOL), instead of propositional, descriptions of states.
Predicates/arity:  vi/2, cd/1, ls/0, pdfview/2
Ground atoms -- predicates with non-variable terms: 
           vi(ch2,tex) 
Ground clauses:

Generalized Clauses (with variables):
 cd(X), vi(Y, tex), latex(Y, tex)

Karwath and Kersting 2006
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Relational substitution score
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- Jiang & Conrath generalization similarity metric

Jiang and Conrath 2001

De Raedt and Ramon 2009
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get(letter) open(container)shut(door) go(inside)

get(mail) open(box) close(door) return(home)S1

S2

communication container

close

travel

location
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get(letter) open(container)shut(door) go(inside)

get(mail) open(box) close(door) return(home)S1

S2

! get(communication.n) open(container.n.01) close.v.02(door) travel.v.01(location.n.01)

communication container

close

travel

location
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Event Properties

• Ingredients: agents, objects, their relations and 
properties

• Preconditions (or previous states using transitions)

• Effects (or next states using transitions) 

• Time:  average duration. Recurring?  duration?

• Costs-benefits: are the effect beneficial and to whom?

• Plan-theoretic: reversible? resource dependencies?

47

Events represent changes over structured representations.
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Event-Event Relations

• Taxonomic: inheritance

• Composition: part-of

• Temporal: successor, causative

• Plan-theoretic: enables, clobbers-subgoal, ...

48
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Relevant work

• Durations of events

•  verb+obj pairs from  search queries 

• Annotated corpus

49

A. Gusev et al 2011

Pang, Mulkar, Hobbs 2006 
http://cs.stanford.edu/~agusev/durations/index.html

• Temporal Relations

• sequences of verb + subject pairs

Mulkar-Mehta, Hobbs, Hovav 2011 

• Event compositions

• Classifying wholes from parts

Chambers and Jurafsky, 2008; 2009

Jung, Ryu, Kim, Mayeng  2010• Event ingredients

Tuesday, March 1, 2011
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Calendars with common sense?

50 Mueller 2000 Smith 2007
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Calendars with common sense?

50 Mueller 2000 Smith 2007
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- Easy. Already existing examples:

where? when? for how long?

what? why?

dinner with Joe tomorrow

buy milk

Calendar and to-do entries tell us exactly what the user 
plans to do.
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That looks 
heavy, let me lift it for 

you
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