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Hold the kidney 
medicine until 
you have a 
chance to speak 
with your kidney 
doctor

[Khoong et al., 2019]
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Hold the kidney 
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继续服用肾脏药
物直到您有机会
和您的肾脏医生
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Hold the kidney 
medicine until 
you have a 
chance to speak 
with your kidney 
doctor

English Mandarin

Do you give this translation to the patient?
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Hold the kidney 
medicine until 
you have a 
chance to speak 
with your kidney 
doctor

Potentially life-threatening error

Keep taking kidney 
medicine until you 
talk to your kidney 
doctor
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Hard to identify errors
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Lack of actionable strategies to recover

English Mandarin 10
[Khoong et al., 2019]
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There are lots of “translation” problems in EPIC

Natural language Code and/or visualization 11

What are the 
demographics 
of traffic stop 
subjects?

Check out Nithin’s poster for 
more!



MT has the potential to massively improve 
communication across language barriers,

especially for people who live and work in 
places where they don’t speak the dominant 
language,

but it doesn’t always work.

[Liebling, Lahav, et al., 2020]
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8% of sentences from emergency room discharge instructions translated by Google Translate to Chinese 

had potential for clinically significant harm.
[Khoong, et al., 2019]

[Taira, et al., 2021]

17.5% of translations of emergency discharge instructions across seven languages did not retain 

the meaning, with worst accuracy for  Farsi (32.5%), and Armenian (45%) 

13

Errors can have high-stakes consequences



Errors can have high-stakes consequences
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"I have lost work— I have 
lost good clients because 
they don’t have the 
patience to communicate 
with me. One of the clients 
told me that using 
translator— you work very 
well, but I need someone that 
I can communicate with.”

[Liebling, Lahav, et al., 2020]



We need tools that help users 

identify and

recover from

translation errors
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● Translation as a specification 
problem

● What do users need?

● Aside: Tools for professional 
translators

● Reframing the problem: from 
specification to retrieval

● Takeaways
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Your child is fitting
(In Swahili:)
Your child is dead

[Patil, 2014] 18



(In Swahili:)
Your child is deadYour child is fitting

Provide more information 
about the quality of outputs

19

● Extremely difficult!

[Patil, 2014]



Your child is fitting
(In Swahili:)
Your child is dead

Suggest better 
inputs

20

Provide more information 
about the quality of outputs

● Extremely difficult!

[Patil, 2014]



(In Swahili:)
Your child is deadYour child is fitting

● Still difficult
● Responsibility on the user
● No guarantees

21

Provide more information 
about the quality of outputs

● Extremely difficult!

[Patil, 2014]

Suggest better 
inputs



Your child is fitting
(In Swahili:)
Your child is dead

22[Patil, 2014]



Your child is fitting ?
(In Swahili:)
Your child is dead

23[Patil, 2014]
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● Translation as a specification 
problem

● What do users need?

● Aside: Tools for professional 
translators

● Reframing the problem: from 
specification to retrieval

● Takeaways



Taking translation models 
out of the picture,

interpretation quality is still 
a challenge

[Flores 2005; Nápoles, 2015] 25



● Teach back

● Back-translation

● Non-verbal communication

Clinician strategies

[Mehandru, Robertson, and Salehi, 2022]

● Seeking verification

● Pragmatic approach

Consistent with preference for 

phrase-based tools

[Panayiotou, 2019, 2020; Spechbach, 2017; Turner, 2019]
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Building 
verifiable & pragmatic 
translation tools 
(for hospital discharge instructions)
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Discharge instructions

● Often not translated

28

“Patients with LEP were more 

likely to report a problem with all 

measured postdischarge issues”

[Malevanchik, et al., 2021]

● Highly structured & repetitive

Dear ___,

You were seen in the UCSF emergency room 
for _____.

We did ___ tests and found that you have ___. 

We have prescribed you ___, which you should 
take ___. Please stop taking ___ and continue 
your other medications.

If you experience ___ please call your primary 
care doctor.
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● Translation as a specification 
problem

● What do users need?

● Aside: Tools for professional 
translators

● Reframing the problem: from 
specification to retrieval

● Takeaways



Computer-Aided Translation & 
Translation Memories

Writing a new 
translation

Part of the segment 
has been translated 
before

Source: Trados 30



Computer-Aided Translation & 
Translation Memories

“Fuzzy” matchSource: Trados

Source: Lilt

31



Computer-Aided Translation & 
Translation Memories

Designed specifically for 
professional translators

● speed
● consistency

Source: Trados

Source: Lilt
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Discharge instructions

Dear ___,

You were seen in the UCSF emergency room 
for _____.

We did ___ tests and found that you have ___. 

We have prescribed you ___, which you should 
take ___. Please stop taking ___ and continue 
your other medications.

If you experience ___ please call your primary 
care doctor.

33

● Often not translated

● Highly structured & repetitive

Imagine we have a 
translation memory 
for discharge instructions
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● Translation as a specification 
problem

● What do users need?

● Aside: Tools for professional 
translators

● Reframing the problem: from 
specification to retrieval

● Takeaways



Translation becomes a retrieval problem with 
verifiable output

Hold the kidney medicine until 
you have a chance to speak with 
your kidney doctor.

继续服用肾脏药物直到您有机
会和您的肾脏医生交流

Keep taking kidney medicine until 
you talk to your kidney doctor

Translate

Match 
intents

Do not start taking your kidney 
medicine until after your 
appointment with your kidney 
doctor.

在你去看肾病医生之前不要开始
服用肾病药物 35

Translation 
Memory



English

Mandarin

Mandarin

Verifiable

NOT verifiable
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Translation becomes a retrieval problem with 
verifiable output

36

Translation 
Memory

English Translate

Match 
intents



input*
output*

output
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Translation becomes a retrieval problem with 
verifiable output

37

Translation 
Memory

input Translate

Match 
intents

Verifiable

NOT verifiable



Intent specification in 
natural language

code 
implementation

code/vis

38

Translation becomes a retrieval problem with 
verifiable output

38

Structured intent 
specifications

Natural language 
query

Translate

Match 
intents

Verifiable

NOT verifiable



Developing custom translation memory

3,000+ emergency 

department discharge 

instructions from UCSF
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Using the translation memory

Your child is fitting

Professional 
translation

Your child is having a seizure

你的孩子癫痫发作了

40

Translation 
memory matches

Fuzzy match 
model



Hold the kidney medicine until 
you have a chance to speak 
with your kidney doctor.

Using the translation memory

MT with 
constraints

Do not take the kidney medicine.

不要服用你的肾病药物

Please see your kidney doctor soon

请和你的肾病医生预约下次诊疗

+

41

Translation 
memory matches

Fuzzy match 
model



Fuzzy match 
model

Hold the kidney medicine until 
you have a chance to speak 
with your kidney doctor.

No matches
Machine 
translation

Using the translation memory
Professional 
translator
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Design considerations

● Potential for errors

● Time constraints

● Acceptability to patients 

and clinicians

43



Design considerations

● Potential for errors

● Time constraints

● Acceptability to patients 

and clinicians

44



Hold the kidney medicine until 
you have a chance to speak 
with your kidney doctor.

Translation 
memory matches

Using the translation memory

45

Keep taking kidney medicine until 
you talk to your kidney doctor

继续服用肾脏药物直到您有机会
和您的肾脏医生交流

Fuzzy match 
model



Design considerations

● Potential for errors

● Time constraints

● Acceptability to patients 

and clinicians

46
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● Translation as a specification 
problem

● What do users need?

● Aside: Tools for professional 
translators

● Reframing the problem: from 
specification to retrieval

● Takeaways



Beyond bells and whistles

input outputmodel?

48



input*
output*

output

Verifiable

NOT verifiable

49

Reframing the problem

49

input Translate

Match 
intents

input → output
“recipes”
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Lack of adequate translation support contributes to health 
disparities

“Patients with LEP were more 
likely to report a problem with all 
measured postdischarge issues”

[Malevanchik, et al., 2021]
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>25 million
people in the United States have limited English proficiency

[Migration Policy Institute, 2015]
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