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DReV WKe V\VWeP Qeed WR cRQVLdeU aQ\ cRndiWiRnV abRXW WKe
WabOe aWWULbXWe "ScKRRO/COXb TeaP"?

NR.

Q: HRZ PaQ\ VcKRROV RU WeaPV Kad MaOeQ URVe?

WKaW cRQdLWLRQ dReV "MaOeQ URVe" LPSO\?

I'P cRQfXVed.¬ ¬ ¬ POeaVe KeOS Pe RXW! SKRXOd I cRQVLdeU
cRQdLWLRQV abRXW aQ\ Rf WKe fROORZLQJ WabOe aWWULbXWeV?
(1) "POa\eU" (2) "NaWLRQaOLW\" (3) "PRVLWLRQ" (4) NRQe Rf 

WKe abRYe RSWLRQV

(1) "POa\eU".

¬TKaQN \RX! QXeU\ UeVXOW: 1. E[ecXWed SQL TXeU\:
SELECT�COUNT(School/Club�Team)�
WHERE�Player�=�jalen�rose��

Feedback CollecWion

Model ReWUaining

(agent uncertaint\)

NR. Pla\eU NaWiRQaliW\ SchRRl/ClXb Team PRViWiRQ

25 AlekVandaU RadRjeYiþ SeUbia BaUWRn CC (KS) CenWeU
31 ShaZn ReVSeUW UniWed SWaWeV Michigan SWaWe GXaUd
5 Jalen RRVe UniWed SWaWeV Michigan GXaUd-FRUZaUd

(agent-initiative conversation)

QXeVWLRQ: "HRZ PaQ\¬ VcKRROV RU WeaPV Kad MaOeQ URVe?"

SQL TXeU\:

SELECT�COUNT(SFKRRO/COXE�THDP)�:HERE�POD\HU�...

SELECT�COUNT(School/Club�Team)�WHERE
School/Club�Team�...

On Building an Effective and Trustworthy Natural Language Interface:
An intelligent agent that can communicate, collaborate, and learn

Ziyu Yao, The Ohio State University

Research Vision

Goal: Building practically effective and trustworthy Natural Language Interfaces (NLIs, e.g., question answering 
systems, semantic parsers, etc.)
i.e., performing well in practical applications & knowing when it would fail

My research: NLI as an intelligent agent that is introspective of its uncertainties 
(i.e., sources of failure) and can interact with humans to resolve them

NLIs to computer 
programs (RQ1)

Interactive & 
collaborative NLIs 

(RQ2)

Learning NLIs from 
users (RQ3)

• Humans talk with machines
• Applications: Software 

Engineering, Internet of Things

• Agent uncertainty detection
• Human-agent communication to 

resolve uncertainties
• Collaborative task completion

• Continual learning after deployment
• Learning from weak but abundant 

user supervision

RQ1: NLIs to Computer Programs

RQ2&3: Interactive Semantic Parser & Learning from User Interaction

1. Mining <NL, code solution> 
from        Stack Overflow [1]

• StaQC dataset: 148K on Python & 
120K on SQL 

• One of the largest datasets to date 
to facilitate downstream tasks

Motivation: humans speak natural language (NL), but machines only 
interpret programming language (PL).

2. Improving code search with 
automatic code annotation [2]

Interactive Semantic 
Parsing [3, 4]

Learning Semantic Parsers 
from User Interaction [5]

• Agent uncertainties due to 
language ambiguity and 
task complexity

• Semantic parsing agent 
communicates with users
and asks for clarifications 

• Test time: improve text-to-
SQL parsing accuracy for 
10% with only 1 user 
interaction

• Open-sourced framework

• Agent autonomously improves 
itself without involving extra 
developers

• User-annotation-efficient
Imitation Learning algorithm with 
theoretical analysis
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Check out on GitHub! CRdH AQQRWaWLRQ:
code
VnippeW

SELECT�FRUPaW(AYJ(cRO2-cRO1),"KK:PP:VV")
AS�TLPeDLff�FROM�WabOe1

NL deVcripWion¬ '''ReWXrn�Whe�aYerage�Wime�difference�in
Whe�formaW�of�hoXr-minXWe-Vecond"

CRdH SHaUcK:
NL qXeVWion¬ '''HoZ Wo clone or cop\ a P\Whon lisW?"

QeZ_OLVW�=�cRS\.cRS\(ROd_OLVW)

OLVWB�=�OLVWA[2:]

OLVW1.cOeaU()

code VnippeW in VWorage VolXWion?

Webpage: ziyuyao.org
Twitter: @ZiyuYao
Email: yao.470@osu.edu

Don’t hesitate to reach out!
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