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Abstract

A lot of data are relational; they express relationships
between pairs of entities (people, places, genes,
businesses). Despite the inherently relational nature
of data of interest, they are often not expressed
relationally but rather as free text. To uncover this
latent network structure from text, we posit a topic
model that discovers common ways that relationships
between entities are expressed. Using these
automatically identified relationships, we are able to
reconstruct social networks from free text.

Intuition

I We learn topics associated with individuals.
I Those topics can filter out person-specific words in

pair contexts. The remaining words express
something about the relationship between the entities.

I We train a topic model on these words to learn
relationships.

In 1938, Reagan co-starred 
in the film Brother Rat with 
actress Jane Wyman.  In his 
first term Reagan survived 
an assassination attempt, 
took a hard line against 
organized labor, and 
ordered military actions in 
Grenada.

The famous psychologist 
Donald Hebb is said to have 
once answered a journalist's 
question of "which, nature or 
nurture, contributes more to 
personality?" "which 
contributes more to the area 
of a rectangle, its length or 
its width?"

In 1938, Reagan co-starred 
in the film Brother Rat with 
actress Jane Wyman.  In his 
first term Reagan survived 
an assassination attempt, 
took a hard line against 
organized labor, and 
ordered military actions in 
Grenada.
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We evaluate our model based on how well it:
I predicts which entities participate in a relationship

(given contexts, which entities should appear).
I describes the relationship between the entities (given

entities, what context should appear).

Creating the model input from free text

I We assume we have raw text where entities have been identified (either automatically
or manually).

I We extract per-person snippets and per-pair snippets from this raw text.

1 When Jesus had spoken these words, he 
went forth with his disciples over the brook 
Cedron, where was a garden, into the 
which he entered, and his disciples.

2 And Judas also, which betrayed him, 
knew the place: for Jesus ofttimes resorted 
thither with his disciples.

3 Judas then, having received a band of 
men and officers from the chief priests and 
Pharisees, cometh thither with lanterns and 
torches and weapons.

4 Jesus therefore, knowing all things that 
should come upon him, went forth, and 
said unto them, Whom seek ye?

5 They answered him, Jesus of Nazareth. 
Jesus saith unto them, I am he. And Judas 
also, which betrayed him, stood with them.

6 As soon then as he had said unto them, I 
am he, they went backward, and fell to the 
ground.

7 Then asked he them again, Whom seek 
ye? And they said, Jesus of Nazareth.

torch: 1, receiv: 1, offic: 1, betray: 2, band: 1, 
pharise: 1, chief: 1, priest: 1, place: 1, 

discipl: 1, weapon: 1, lantern: 1

saith: 1, seek: 3, spoken: 1, nazareth: 2, answer: 2,
told: 1, garden: 1, knew: 1, know: 1, ask: 1, word: 1,

 discipl: 3, thing: 1, place: 1, enter: 1
Jesus

Judas

1 When Jesus had spoken these words, he 
went forth with his disciples over the brook 
Cedron, where was a garden, into the 
which he entered, and his disciples.

2 And Judas also, which betrayed him, 
knew the place: for Jesus ofttimes resorted 
thither with his disciples.

3 Judas then, having received a band of 
men and officers from the chief priests and 
Pharisees, cometh thither with lanterns and 
torches and weapons.

4 Jesus therefore, knowing all things that 
should come upon him, went forth, and 
said unto them, Whom seek ye?

5 They answered him, Jesus of Nazareth. 
Jesus saith unto them, I am he. And Judas 
also, which betrayed him, stood with them.

6 As soon then as he had said unto them, I 
am he, they went backward, and fell to the 
ground.

7 Then asked he them again, Whom seek 
ye? And they said, Jesus of Nazareth.

'discipl': 1, 'knew': 1, 'betray': 2
Jesus
and 

Judas

I The model uses these snippets to generate networks of entities and descriptions of the
relationships between them.
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1. For each entity e,
1.1 Draw θe ∼ Dir(αθ);
1.2 For each word associated with this entity,

1.2.1 Draw ze,n ∼ Mult(θe);
1.2.2 Draw we,n ∼ Mult(βze,n).

2. For each pair of entities e,e′,
2.1 Draw ψe,e′ ∼ Dir(αψ), πe,e′ ∼ Dir(απ);
2.2 For each word associated with this entity pair,

2.2.1 Draw ce,e′,n ∼ Mult(πe,e′);
2.2.2 Draw ze,e′,n ∼ Mult(δ0(ce,e′,n)θe + δ1(ce,e′,n)θe′ + δ2(ce,e′,n)ψe,e′);
2.2.3 Draw we,e′,n ∼ Mult((δ0(ce,e′,n) + δ1(ce,e′,n))βze,e′,n + δ2(ce,e′,n)ξze,e′,n).

I θe characterizes entity e
and θe′ characterizes e′.
Words in the pair snippet
for (e,e′) come from
θe, θe′, or ψe,e′.

I πe,e′ expresses the
strength of the
relationship between e
and e′, and ψe,e′ reveals
what that relationship is.

Learned social network from the Bible
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Relation prediction
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