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OVERVIEW - NAVER

= b Korea’s largest Search Portal
G
fews _Enteriainment Sport _Shopping | + 74% of Search Market Share in South Korea
2018 RUSSIA - Search Engine + Various Online Services and Platforms

The thing that is urgent is Germany.

The ruling party has to make a concession on the issue of the to---

Drooking prosecutor There are significant data --- Cheon-san

o Knowledge-iN
Forea has cpened he doorfortheresumoton ofparte Community QA platform. 400M Q&A database
Mr. Lee : Itis frustrating to hear of the delay of the regulatory re--
g s e asaeer @ NAVER Café, Blog and Post
=22 7 Yoon Joo Man ' 2.3M blogs and 1M cafes

Daily 800K new user-generated documents

NAVER Dictionary and Encyclopedia

The floor leader of a negotiating Fallhgonatreea'\disrupu’ngﬂi 33+ languages, 3M knowledge entries
group. ght ... damaged by heavy win---
Chuncheon
277 Pt > NAVER Shopping

700M+ products uploaded
from department stores to 'oca' craft brands



OVERVIEW - LINE

LINE Global messenger widely spread to 230 countries

Monthly active users of 200 million
The most popular messaging application in Japan, Thailand, Taiwan, and more
Evolving from a mobile messenger to global mobile portal (LINE Pay, LINE News, ---)




Clova : Cloud Virtual Assistant

NAVER and LINE team up to develop a General-purpose Al platform
Utilizes all contents accumulated by NAVER and LINE
Makes use of all Al technologies that NAVER and LINE have been developed

Synergies through Co-operation




General Al Platform

Goals:
Know you better
Get smarter everyday
Be with you everywhere
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Clova Products

LINE’s free voice-call function
Infrared home-appliance control

NAVER KOREA
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Clova inside Products
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Difficulties - Language Variation

Guide Sentence: What did Tyrannosaurus eat?

What do Tyrannosaurus eat?

What is Tyrannosaurus food?

What does the Tyrannosaurus eat?

How did the Tyrannosaurus get its food?
What does Tyrannosaurus eat to live

What kind of food do Tyrannosaurus eat?

What sort of food did Tyrannosaurus eat?

and many other interpretations ?

Implies simple patterns and user guidance are not enough



Language Understanding

Natural Language Understanding

Domain specific NLU =

SO —C
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Choi, et. al, “Multi-labeled Domain Detection using CNN”, HCLT 2017



Query Rewriting : enhancing recall and accuracy

Utilizing query reformulations in the session logs

Lexically
Spelling correction

Semantically

Domain-aware
Relation-aware: Artist and Song, Album and Song

Context-aware
Location and Contacts: Near Places, Frequently contacted Friends

Implicit Verification

Did you mean?
Displaying related queries



Context-aware understanding NAVER specialty

Mostly short and ambiguous queries
top 1, 2 queries of the smart set-top box are one word (Youtube, Porroro)

leveraging search users’ preference to know most likely intention of a query

same domain/service but different object
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NAVER Search = Integrated Search

User Query Vertical Search Engine

NAVER
“Integrated”

Search Engine

Query Type Classifier

Recency (Steady, Trending, )
Navigational, Transactional, Informational
Query Category (Place, Shopping, ..)



NAVER Search: Two-Phase Ranking

Search results based user intention estimation

NEWS
Café
Blog

Knowledge-iN

Product

Content DB

Web

Phase 1:

Search Engine
Search Engine
Search Engine
Search Engine
Search Engine
Search Engine

Search Engine
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Inter-Vertical Ranking
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NAVER SERP Examples (Query: BTS)

Merging and Ranking, according to the top intention
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NAVER SERP Examples (Query: TheTuna)

Merging and Ranking, according to the top intention

N The#xl Q
=% KT oox VEW =
ozt CHEE v

THEER| s
2% 99 B WIS U NEEY CHAS ..

A A = =

st g #3| 3%

© Z7) 444 Betn YXIU2 135 DEA
et | FAHS 162-2 FEX|QAE| 3% DS
201 X|= - Ljd|Ho|M

» 0§ 17:00 - 24:00

2o §2

W sz 39,0008
iR 59,0008
Hiz ot 89,0008
HIRE Ojl% 119,0008!

Ol EH(RIANX]) ZHE7]
S ERI, AL, 2, ol

DataLab.
HESH FHYAEY, COIE
ERY AlZihE ZA 2|

( §|1 217119:00 —2

i

00 02 04 06 08 10 12 14 16 18 20 22

’\\

Local

Blogs

VIEW
o ~

[EXSAT] XIS theEtX|o|A 2
g = EY a4t
SIS LB ol2tst 7EM Al
B CHElojl7 o= ohliets
EIIDACH o CHESIA E
Q EMEA AL 2019.01.09.

#EREAY

#2YAY  #TXthedX|  #thei
BRI / CEE| TheRf|

Ora| B HRITECHs B AE
2 =olx| guteu TEE
SRIFHFE EOE... 23 XIF...
@ oizzi2el) 20171221,

#2YPNSAT  #RYENAT  #thellX 4

[CIER]] 2Y FAtS 37l 24T THER
]

Axl=? shef o Foh A
| gm|M Lot FXHS F2%|

QAE[0] = THERER]... 28]...
@ LuvMEL.  2019.03.04.

#CIEX]  #THERZ]  #2Q#XE #3X8H

Ex|ot AE0|2F BHHO|?? FAI The
A
ZRoj| E|BIE HnUCH, (WY

bl Zij 7|2d) o4
AJSLE...

News

AzIet7

REE 2] Y5} 'The MASK MAN'
5} The MASK MAN' 0[0|%|
ROl MEE g5t 2 8F
3| 50| AFHD, iR HA...
2UY | FAEQIE

slztofoyl ti2|m 7 k! AL S AR
.34 Atcio|

KoM 7Fe &2 M27|F (th
e highest garbage dump)’ 0fl
H[2|AE. Xt 302 0] AL..
2019.04.13. ZUSUNDAY ..

HEU B2 0 AIF SEE.KMI, 'K
-Fish Around The Globe' 22t

Around The Globe' Vo132
U2HCE HAAEE HR0| EU

FEOIE 0|2|0|E A2 BEPHTIE, %
0| 28t M BRI Hm| Z2RM M

296 Y5lse 248 0alt... }
Aol 78 SHEo= 5Y ‘

fiif
i

2019.05.02. FA1 UHO[H...
= =R W2 ABH #|

Z20M2 Meolckn YRCt..

2019.0318.  FO{EII=

FA ORI >

il o] Rok2 2 10

Videos

The Tunas -
Holas

www.facebook.com> bandthetunas

-

The Tunas - & FLA = #&|S, 7. Eoket=
A2t 8649 - 0[0p7 |5t U= ALEE 1. The T
unas 52 CHYS 7H2Igl0| x| &XIS ...

CIZHR| (the®R]) - ZA0f

ko.foursquare.com> C{&E X|the®A]....

CIER| (the®tR]) SiAtE HEH X U= SARW
Wil 2aS XM 3] E 5 AR 345.8/109
Y7t F7E0| CIE | (theR])... Pretty grea...
ZA30

2R YouTube
www.youtube.com » channel > uc83die....

of 68 Ho| A=AHE 2R3 NFEE| YouTube
o RFE. o 4% Jie| SPYO| UBLICEL 'RE
B A IBRTVOIN (SAISE) A B&Hd..

EX| - 2 3H|CH7|
rigvedawiki.net > &%|
2| 2|F HHYYAL: 2015-04-09 11:52:55 7|

OfAt £7| S5 [-] 1. 01F 11. 012 7|# 1.2. 4]
oMol 2| 1.3. #x| £2 22 1.4. 918...

HE7| >

9y

[0l 2] Where is t

he &x|?! B...

A | LOTV
12+ | 2019.01.07.

[EAl0j% o]

Where s the ...

HEAH...
> 00:44 (ISR

Youtube
2019.01.07.




Clova: Results based Prediction

Predicting a domain using sub-results of each domain

Especially, effective for Informational needs

Music/Weath
er/Control/--
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Intent > Chat Ranker F—
Analysis
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Knowledge-iN - platform to find good sources

“User-centric Q&A platform”

Anyone can share any kind of knowledge, know-how and tips.

b1 {2 or . . .
@ BesdMsEERA At d What is the title of this song?
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URTA Z3,(Of0F SALO|AHH 21, The color of the album jacket is totally red and a
R woman is looking down.
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The song starts like ‘u.u.hu.u.u.um ... all the story...’
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Rihanna - Love The Way You Lie (Part l])

Rihanna - Love The Way You Lie (Part II) (Feat. Eminem)

gustss

Love The Way You Lie (Part 11) (Feat. Em inem )
Lr- OFE| £ Rihanna

2% 5% Loud | 2010.11.15,

Onthe first page of our story

the future seemed so bright

then this thing turned out so evil

I don't know why I'm still surprised
even angels have their wicked schemes
and you take that to newextremes

but vou’ll always be my hero

even though you've lost your mind




Clova Brain - Clova Q&A

KG-based Q&A
Wikipedia, Encyclopedia, News & Blog

cQA-based Q&A
FAQ matching with semantic matching
Knowledge-iN, and manually answered documents

Vertical Q&A
Movie/drama title and episode Q&A



Language Understanding

Semantic based Matching

NAVER specialty

- Using 25M QA documents to embed a query to a vector

- Top score on Quora and SNLI dataset
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Kim, et. al, “Semantic Sentence Matching with Densely-connected
Recurrent and Co-attentive Information”, AAAI 2019

Song, et. al, “Translation of Natural Language Query into Keyword
Query Using a RNN Encode Decoder”, SIGIR 2017

Kim, et. al, “Question Retrieval using Deep Semantic Matching for
Community Question Answering”, HCLT 2017



Question Embedding - cQA based Q&A

Providing previous QA
User-feedback based learning
Got the highest level in 1.5 year
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Search by Image
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Computer Vision

Smart Lens: DNN-based Visual Search
Collaborating with NAVER Labs Europe (Fashion, Visual, Search, and so on)
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Matching Images - Visual Question Answering
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Domain-specific Q&A NAVER specialty

Using relevant movie reviews
Current accuracy 85%

grandfather with dementia and robot _ M ’
main character is hitting a drum _ M ‘

losing memory every 10 min. a4 ‘
13 becomes 30 years old ] ’

surviving on a lifeboat I » a4 ‘
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Communicating & Sharing LINE specialty

Share everything with your friends
Ask friends and experts directly and verbally
Leveraging your network

Wide range of services all over the world
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LINE Integrated Search

Communication Search
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LINE specialty

Contents Search

LINE NEWS

Weather

LINE Manga
LINE MUSIC

Celebrities
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Talk Fortune Talk Care

Over 200 experts
Over 1,000 fortunetellers in diverse fields




Concluding Remarks

Come and Grow with us

We are expanding fast with offices in Korea, Japan, France, HongKong and more

happening now

https://clova.ai/en/research/careers.html
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