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The flow of a conversation is shaped by 
different choices its participants make.

Striking a balance between these choices is 
important and challenging.

A demonstrative, high-stakes setting:
crisis counseling

Our goal: quantify how conversationalists 
manage this balance.
We model the balance of objectives as a 
continuous axis, orientation:

when i tell my mom about the bullies 
she just ignores me 

yeah, thereʼs 
my sister 

Have you confided to 
anyone else about this?

That sounds so 
frustrating, you deserve 

to be listened to.

she just tells me to 
get over it

That sounds so 
frustrating, you deserve 

to be listened to.

Have you confided 
to anyone else 

about this?

more forwards-oriented,more backwards-oriented,

Looking 
backwards, 
addressing 

what was said

Advancing the 
conversation 
forwards

risk:
rushing the 
conversation

risk: 
stalling the 

conversation

Overall goal: help an individual in mental crisis

Objective:
address the situation, establishing
an empathetic understanding

Objective:
advance 
to a calmer state

We compare how much an utterance aims backwards versus forwards.

relation to 
forwards 
context

relation to 
backwards 
context

Intuition: characterize utterances 
using their conversational context.

Practical problem:
we can’t 
characterize 
an utterance
before observing 
its reply

?

Conceptual problem:
responding to 

someone is 
not just restating 

what they say

mom         ignores

mom         ignores

A naive attempt: directly compute similarity 
between an utterance and its predecessor/response.

Our key idea: comparing expectations about replies and predecessors

Have you confided to 
anyone else about 

this?

sister
friend

counselor

That sounds so 
frustrating, you deserve 

to be listened to.

doesnʼt

because just

ignores
judges

laughs
problem

ignores
nothing

backwards range 
of expected 
predecessors: 

forwards range 
of expected 
replies: 

lower Ω higher Ω

an utterance with a 
relatively narrow range of 
expected predecessors 
is more likely to be 
oriented backwards;
an utterance with a 
relatively narrow range of 
expected replies 
is more likely to be 
oriented forwards

Our approach: an unsupervised method for computing an utterance’s 
forwards and backwards ranges, and its orientation

sister friend

counselor

We set these expectations using conversations in the data:
I wonder if youʼve 

confided to anyone

have you confided to 
anyone about this?

have you confided to 
anyone recently?

the school 
counselor

yeah there s̓ 
my sister

i told my 
friend

ignores
judges

laughs

I wonder if youʼve 
confided to 

anyone
that sounds really 

frustrating

 sounds frustrating 
to deal with that

that sounds so 
frustrating, you… 

the school 
counselor

she judges me 
when i mess up

he laughs at me 
whenever i try

she just ignores 
me

Application: 

~1.5 million 
conversations

counselortexter

anxiety

suicidal ideation

relationship 
problems

depression

[...]

lower Ω higher Ω

happened

is that

you recognized

source of

confided to anyone

any activities

usually do

best support

sounds frustrating

totally normal

feel lonely

great ways

Sanity check: orientation corresponds to 
domain knowledge taught to counselors: 
             

                           strategies                                     conversation structure

conversation 
segments

0% 20% 40% 60% 80%

more 
forwards-
oriented,

more 
backwards-

oriented,

Ω

(small error bars)

Can measuring orientation help in counseling?
Example application: helping supervisors monitor conversations

lower Ω higher Ω

potentially 
stalled?

potentially 
rushed?

Ask me more about:
More nuanced modeling of conversational dynamics
Causal inferences (and why they’re hard to make)

Feasibility check: Does orientation relate to other 
conversational indicators?

Average counselor orientation in a conversation,  for different indicators:

texter rating conversation length

helpful

unhelpful
lower Ω higher Ω 10 20 30 40 50 60

# of messages

lower 
Ω

higher 
Ω

Important caveat: 
measuring a conversation’s 
effectiveness is hard!

fulfilling conversation or 
counterproductive 
rumination?

lower Ω higher Ω

Methodology extends 
approach from 
EMNLP 2017 paper

predecessor replyutteranceutterance

A. Input: observed texter 
replies to counselor 
utterances

B. Derive vector representations      
      of texter utterances

confided to anyone

yeah there’s my 
sister 

i told my friend… 

the school counselor…   

ci: have you confided 
     to anyone about this?
cj: I wonder if you’ve     
    confided to anyone… 

ck: have you confided 
     to anyone recently?

…
 

…
 

…
 

low-dimensional
representations of 
texter utterances 
in

…
 

reply

reply

where     is a 
tf-idf reweighted
term-document matrix 
of all texter utterances   

reply

reply

reply

SVD

example C. Derive central points D. Compute 
      forwards-range

E. Compute 
orientation:

where
is the cosine distance
between      and

where       is the
tf-idf weight
of     in

reflection affirmation exploration problem solving average Ω per segment
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