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Goals

e What aspects of Multilingual Language Technologies
o are sociolinguists interested in?
o should computational people be concerned about or aware of?

e How can we have dialogue across these domains?

Projects

e Code-switching in Human-Computer Dialogues
o Spanish-English (Ahn et al., 2020)
o Hindi-English (Parekh et al., 2020)

e Accent/dialect classification with Machine Learning



Code-switching in Human-Computer
Dialogues



What Code-Switching
Strategies are Effective in
Dialogue Systems?

@HCarnegie Mellon Universi SCiL KE E -
University of Pittsburgh 4 Jan uary 2020 TRAN&U ILO

HABLA

INEEIE Emily Ahn3, Cecilia Jimenez?
' ' PANGLISH
> WWASHINGTON Yulia Tsvetkov', Alan Black’ . GLIS




Code-switching (CS)

Using multiple languages to communicate

;Piensas que manana we
could go to the beach after
returning from la casa de mi
abuelita?

[English]:

“Do you think that
tomorrow we could go
to the beach after
returning from my
grandmother’s house?”

(Ardila, 2005)



Monolingual English Dialogue System

Do you have any friend
who studies linguistics?

No, | only have friends
who study computer

science.




Monolingual Spanish Dialogue System

iTienes algun amigo que
estudie linguistica?

No, solo tengo amigos
que estudian Ciencias

de la Computacién.




Bilingual Spanish-English Dialogue System:
Inserting English Content

iTienes algun friend que
estudie linguistics?

No, solo tengo friends
que estudian Computer
Science.




Bilingual Spanish-English Dialogue System:
Alternating Structure

;Tienes alglin amigo
that studies linguistics?

No, solo tengo amigos
that study Computer

Science.
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Code-switching is a worldwide phenomena

— Code-Switching on Twitter

* 50M tweets to analyze code- Québec City
switching globally
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(Rijhwani et al., 2017)




Spanish-English code-switching is common in the US

Hispanic
population

~ 18% total US
population

(US Census
Bureau, 2017)

(https://en.wikipedia.org/
wiki/Demographics_of Hi
spanic_and_Latino_Ameri
cans)
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Motivations

Improve future of Towards future

multilingual, code-switching
human-centered NLP human-computer
technology dialogue systems

Learn human
code-switching
preferences within
human-computer
dialogues
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Our 3 Contributions

(&l New framework of incorporating code-switching strategies
into a bilingual collaborative dialogue system

Goal-oriented
Rule-based
Dialogue
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Our 3 Contributions

[®4| New corpus of 587 code-switched Spanish-English
human-computer text dialogues

COMMONAMIGOS

https://github.com/emilyahn/commonamigos
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https://github.com/emilyahn/commonamigos

Our 3 Contributions

Exploratory analyses of code-switched dialogues/strategies,

and recommendations for future bilingual dialogue systems

tienes amigo [do you havi
friend] that likes the mornin ’7

qu
nieria.. ytu [who studied

e
engineering.. and you]?

no, what about derecho
[law]?
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Outline

. Background
. [[&l] Our code-switching dialogue system

1
2
3.
4
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[[#7] Data collection

. [[®Y] Analysis

. Conclusion
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Background

Background

Our code-switching
dialogue system
Data collection

. Analysis

Conclusion
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Prior Work

Code-switching research: Trying to predict CS switch-points

- Acoustically (Voigt et al., 2016)

- Syntactically (Solorio & Liu, 2008)

- Via cognates (Kootstra+ 2012)
NLP/Speech applications

- Language ID (Rijhwani+ 2017)

- Automatic Speech Recognition (Yilmaz et al., 2018)
Spanglish linguistics

- Cultural overview (Ardila, 2005)

- Formal grammar (Sankoff & Poplack, 1981)
Entrainment

- Rapport influences style of CS (Jarvis & Pavlenko, 2006)
- Linguistic/phonetic (Fricke+ 2016)



Existing code-switching system: fixed utterances

English

| English—Hindi

| English—Spanish

Hi, welcome to The Coffee Spot. What
can I get you today?

_ -()kdy, Is that for here or to go?

- Okay, would you like that hot or iced?

And did you want that drink to be small,
medium, or laroe"

And would you like that with milk or
sugar/cream?

'Per'l‘ecl. Did you want something to eat
with that?

And I’'m assuming you’d like that
toasted?

Alright, thanks. Your order will be out
shortly.

Hi! Coffee Spot me aapka swaagat hai!
Would you like something to drink?

Achha, got it. Would you like it for here

ya phir parcel lenge?

And would you like that thanda ya

garam?
OK. Aur aapko small, medium ya large
size chahiye?

“And would you like that with doodh ya

cheeni?

Theek hai, perfect. Aur aapko kuch aur
chahiye tha, to eat with that?

And I'm assuming ki aapko woh toasted
chahiye, right?

Okay ji. Your order will be ready
shortly.

Hola!  Bienvenido al Coffee Spot.
Would you like something to drink?

‘Muy bien, I got it. Would you like it for

here o para llevar?

“And would you like that frio o caliente?

OK. Que tamano lo quiere, small,

medium or large?

And would you like that con crema o

leche?
Muy bien, perfect. Le gustaria algo mas
de comer, with that?

And I’m assuming le gustaria tostado?

Gracias.
shortly.

Your order will be ready

Ramanarayanan & Suendermann-Oeft (2017)




Research Questions

1. Can we elicit code-switching? How much?

2. What strategies do people use? Do users entrain to the
agent?

3. Are there correlations with dialogue success?

4. Does gender have any effect?

5. Does language proficiency have any effect?

21



Code-switching Strategies



Strategy 1: Insertional CS

Replace content

words with
Embedded
Language

(Muysken, 2000)

;Tienes algun amigo que
estudie linglistica?

iTienes algun friend que
estudie linguistics?

[English]:

“Do you have any friend
that studies linguistics?”
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Strategy 2: Alternational CS

Switch Matrix
Language at
syntactic
breakpoint

(Muysken, 2000)

;Tienes algun amigo que
estudie linglistica?

;Tienes algin amigo
that studies linguistics?

[English]:

“Do you have any friend
that studies linguistics?”
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Strategy 3: Informal CS

Add discourse [English]:
markers

;Tienes algiin amigo que IRV R VX WA L0l
estudie linguistica? that studies linguistics?”

(Torres, 2001) . .
+ Insertional + Alternational

hey tienes algun friend pues tienes algin amigo
que estudie linguistics? that studies linguistics?
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Validation: these strategies occur in other corpora

Ins SP - Ins SP -

Neither Insertion Insertion

Neither

Neither Neither

Ins EN - Ins EN -
/7

Alternation Alt SP -> Alternation®  Altsp->

Miami Bangor corpus Twitter corpus

(spontaneous speech) (text)
(Deuchar et al., 2014) (Molina et al., 2016)
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Our

code-switching
dialogue
system
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Background

Our code-switching
dialogue system
Data collection
Analysis
Conclusion
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Existing monolingual goal-oriented dialogue system

— Find your mutual friend KORTINEREs

Time Preference Location
AV Preference A~
Select  University of the Ozarks afternoon outdoor
Select Ch!’lstlap Srolies afternoon outdoor
University

" - Select  Radford University afternoon indoor
Time Remaining: 2:10 Select North Carolina Wesleyan

# Av School A~

(He et al., 2017)

morning outdoor

[02/09/18 00:17:18] <You entered the room.> College

[02/09/18 00:17:19] Partner: hi
[02/09/18 00:17:28] Partner: | have 1 university of illinois at
springfield, 1 radford university.

[02/09/18 00:17:44] You: sup

[02/09/18 00:17:50] Partner: Do you have any friends who like
outdoor?

[02/09/18 00:17:57] You: i have a couple at radford



Data

collection

. Background
. Our code-switching

dialogue system

. Data collection
. Analysis
. Conclusion
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Crowdsourcing dialogues

Screening crowdworkers:

Location = USA only

3-question multiple-choice Spanish
proficiency quiz

Task title: “Charlemos en Spanglish!’
[Let’s chat in Spanglish!]
Instructions mainly in Spanish

“You may write in English, Spanish,
or a combination of the two”
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Bilingual interface

¢Quién es nuestro amigo en comun? j Tus amigos / Your friends

Usted y otro usuario tienen exactamente un amigo en comun. Usted sabe unos atributos Especialidad

para cada uno de sus amigos (como nombre, escuela, etc.). Tu meta es encontrar el amigo
en comun usando estos atributos!

Instrucciones Select

s Por favor use oraciones naturales lo mas posible.
Escribe: tres de mis amigos trabajan en el banco
> No Escribas: 3 banco
* Evite simplemente enumerar los atributos (nombre, compaiiia, etc.) de sus amigos.
¢ Mira la lista de amigos a la derecha.
¢ Usa la ventana de chat para descubrir mas de los amigos de su pareja.

Select

Select

Time / Tiempo: 7:10

[06/22/18 17:30:02] <You entered the room.>
[06/22/18 17:30:03] <Your partner has joined the room.>

Major av

educacion

education
administracion
management
disefio grafico
graphic design

actuar
acting
el ganchillo
rocheting
correr
running

la noche
night
la mafana
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Demographics:

296 unique users

60% male

Mean age = 31

Most frequently reported
countries of origin:

USA, Venezuela, Mexico

Overview of our collected corpus

# Dialogues

% Extrinsic task success
Avg # user utterances
Avg # tokens / utterance
EN vocab size

SP vocab size

% EN utterances
% SP utterances
% CS utterances

% dialogues w/ CS
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Sample from our corpus:

Agent = Alternational CS @SS praramse
who likes dancing

o0 amigos.algs que les
[no one likes to

dance. One likes : :
baking—he/she nadie le guste bailar.

[Do you have any
friend who likes
dancing or
friends that like
to bake]

studies physics] one like @ l/ ella
estudia fisica.

KK



Analysis

Background

Our code-switching
dialogue system
Data collection

. Analysis

Conclusion
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Research Questions

1. Can we elicit code-switching? How much?

2. What strategies do people use? Do users entrain to the
agent?

3. Are there correlations with dialogue success?

4. Does gender have any effect?

5. Does language proficiency have any effect?
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1. Yes, we can elicit CS!

M-idx = Multilingual Index
— how balanced are # tokens in each
language

l-idx = Integration Index
— how often are switch-points within
an utterance

(Guzman et al., 2017)

Average

Std Dev

EN—:SP
+Informal
SP"EN
+ Informal

0.74 0.23
(0.20) (0.04)
0.51 0.23
0.57 0.26
0.93 0.26
0.99 0.26
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Normalized Strategy Matrix

2. There is some

. ins cp<MUWERNO.03 0.08 0.05 0.11
strategy entrainment

EN->S

sp S ENA O 0.21 0.21 0.14
Given all user’s CS utts, what %

are in each category? alt

SP - EN

e Perfect entrainment = dark
diagonal lines

e User strategy in given
condition is higher than
baseline agent (Random)

alt
EN - SP

>
(@)]
()
]
(©
| -
)
wn
)
-
()
(@)}
<

Random
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Part 2: Linguistic Background
At what age did you begin to learn Spanish?
At what age did you begin to learn English?
What is your current age?
What is your gender?
Rate your overall Spanish ability on a scale
from 1-5.
Rate your overall English ability on a scale
from 1-5.
Which country/countries do you or your fam-
ily originate from?
What percentage of the time do you write on-
line (i.e. text, social media, etc.) in Spanish?
What percentage of the time do you write on-
line (i.e. text, social media, etc.) in English?
What percentage of the time do you write on-
line (1.e. text, social media, etc.) 1n mixed
Spanish and English?




Histogram of Likert Ratings (1-5) of Dialogue Experience

3. Overall

positive
qualitative user [E&
experience
e Usersurvey: Likert -
scale
o 1=Strong Disagree
o 5=Strong Agree 0 ;
1.00 2.00 3.00 4.00 5.00 5.50

B | understood the task (count) W Cooperative partner (count)
Human-like partner (count) M Partner understood me (count)
W I'd chat like this with my bilingual friends (count)
W Partner texts like someone | know (count)
B If technology allows me to use Spanglish, I'd use it (count)




4. Females code-switched more than males in
InfFormal conditions

When agent used Informal strategy, females had
Longer dialogues
Higher quantity of CS

When females CS more, they agreed more with:
“ am very likely to chat like | did in this task when messaging with my bilingual
friends” (p < .005)
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5a. Verified linguistic hypothesis:

Symmetric bilinguals used Alternational CS more than asymmetric bilinguals
(Deuchar et al., 2007)

Histogram of Self-reported Language Histogram of Self-reported Language
Proficiencies Proficiencies

@ Spanish (count) [ English (count) B Spanish (count) [l English (count)
250 250

200

«+ Alternational

Proficiency (1 = Beginner, 5 = Fluent) Proficiency (1 = Beginner, 5 = Fluent)

Symmetric bilinguals Asymmetric bilinguals
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5b. Asymmetric bilinguals had better experience
with CS agent than monolingual agent

For dominant English speakers:

Histogram of Self-reported Language

CS agent vs. Spanish agent (e

250

200

+ Task Success
+ “cooperative partner”

Supports incorporating CS in Second
Language Instruction

(cf. Moore, 2002) Asymmetric bilinguals
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Conclusion

Background

Our code-switching
dialogue system
Data collection

. Analysis

Conclusion
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Summary of findings

We can elicit code-switching from users

There is some strategy entrainment

Users succeeded in their dialogues

Gender: females code-switched more than males in Informal conditions

Language proficiency:

a. Symmetric bilinguals used Alternational CS more than asymmetric
bilinguals

b. Asymmetric bilinguals had better experience with CS agent than
monolingual agent

ol 55 Y Y
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Takeaways Limitations & Future Work

- Important to consider - Population of crowdsourced workers
strategies within CS - Users' attitudes towards CS?

- There is much hope for - Should try other language pairs
code-switched - Agent should dynamically entrain to user
conversational agents - Enhance dialogue system (not

rule-based)
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User Feedback

my partner was all over the place. It was hard to keep
up with all their PICRIIEeE [questions]. | don't think
we ever found our [l R ey [mutual friend].
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User Feedback

in my experience speaking with other bilingual

friends the switching is usually either half of the
sentence or alternating sentences...

Rarely do | just use one word in the other language
unless it's pretty specific to that language...

But | found myself doing it along with the robot!
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User Feedback
Felt that | was chatting [with a

real person]!
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The team

Emily Ahn Cecilia Jimenez
University of University of
Washington Pittsburgh

Alan W. Black

Carnegie Mellon
University

Yulia Tsvetkov
Carnegie Mellon
University
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Many Thanks!

Questions?
eahn@uw.edu

https://www.seattletimes.com/sports/uw-huskies/10-10-would-che
er-with-uw-introduces-new-live-mascot-dubs-ii-and-he-is-adorable/
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