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M VCCORP in a nutshell

43M Media 38M
\V‘G COR P | Innovation. Non-stop PC audience PC, Mobile, Smart TV Mobile audience

OVERVIEW

o First mover bDNA

o 50% YoY Growth
o 43M web audience
o 38M mobile audience

o 1700 employees
Games

Mobile games, web games,

E-commerce 12M

Visitors & Buyers

client games

INVESTORS ) ) )
—~ . Payment Platform | Cloud Computing & Big Data Analysis
¢ IDG| Ventures Vietham (lnt@l) CaD|Ta| VCCorp - Innovation. Non_stop!
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VCCORP Milestones
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M VCCORP Computing farm

30 Tb processing
[o=1gele)Y

-\

Storage Engine

6PB
Storage Engine
40TB

.. VCCLOUD ~—

=

44111

- GPU Farm
. 120 GPUs GTX 1080 Ti
a
TTTTT
| —
Compute Engine
20.000 CPUs

2 billion records
processing per day

..................
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Video Content Distribution

News Distribution

Breaking
news

Social news

Analytic Framework

Fraud Detection

Cross Device

Events
Detection

Recommendation Engine

User

News

Personalization Streaming

Video Analytic

Anomaly
Detection

User Content
Consumption

E-Commerce

Core ML & Al Core NLP

Sentiment Analysis

Text Mining

Deep Learning

Computer Vision

Pattern Voic.e.
Recognition Recognition

Object Image
Detection Processing




t generation
gital magazine

VCCORP
News distribution & News recommendation engine

VEeorperation
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~wr Al-powered News platform - Ecosystem

Consumption Creation

Bigdata Platform

Deep learning cluster Neural net

T * * *

Process, Analyze, Data-Mine, Understand, Organize
st

* *

Al-assisted g d

Content 2 /A

Consumption

& H

. . . . --"
. L] .

L . .
. . .
. . .

Al Infrastructure, Machine Learning Services, Algorithms VEeervoration

Al-assisted
Content
Creation

L



distribution engine

| Al INFRASTRUCTURE TO DISTRIBUTE AND PUBLISH NEWS

WV eorporation

ooooo



~» New distribution engine (NDE)

NN

VCCORP possesses many large online newspapers in Vietnam

14 sites in top 100 websites in various categories: news, finance, family, youth, auto, hi-tech..

;:'ﬁ;' ‘,.

Analytic System

Al-powered
News Platform

Auto publish



~ Digital magazine empowered by
Platform

Al

Broadsheets
Dantri.com.vn

+ SohaNews

¢ Vtv.vn
Kenhl4.vn

Finance

Cafef.vn
Cafebiz.vn

Tech, Game
Gamek.vn
« Genk.vh

Family
Afamily.vn

CHALLENGES

50Mreaders

40% loyalty readers

20% subscribe readers
Publish over 300 articles, blog
spots and interactive stories
per day

SYSTEM INFO

+ >3.6Brequest per day
>120,000 concurrent requests



i Editors’ challenges

1. On an average, publishes 2. Workload of editors:
over 300 articles, blog posts 24h/day, seven days a week
and interactive stories a day sitting to review contents

What kinds of breaking news stories My decision is good? How to
will be selected? know that?

G

3. Editors manually and and
intuitively selected articles.

Editor Emotions

O

— o

Bad news

Good news

.....



A Solution:

ACTIONS

Al-assisted content creation

RESULTS

Select article per hour depending on

his knowledge and mood!

semantic relationships

Few knowledge articles, limited content,
poor curation, lots of dead links, and no

EDITOR
with
Al-assisted
Content Creation

W(Eeorporation

Bob's replacement generates hundred of
higher quality, highly curated, and
semantically inter-linked articles,

in the time it takes Bob to create just

one.. at a fraction of the cost

=)

NEWS
NEWS[|NEWS[INEWS
OE(EE|ID=

Good content, greater

curation, almost no dead links,

and semantic relationships

P 'Y



N Solution: Al-assisted content creation

Features:

. Measure reaction using Sampling technique

Select the news stories for the targeted audience

Select the high quality news stories

Breaking news, trending news and story development supported
Automatically ranking and replace low quality news stories by good ones

We applied:

Content consumption Context understanding

@® Relation extraction ® Trending (long, short)
® Semantic representation ® Breaking news
@® Content Profile ® Timeliness

..................




X NDE - Technical Architecture

( | ) splunk
‘ Cre/Del/Mod scrnccs’ <<AP[>> Monitor -
service :
Editor Graforn
(2)
logs
\‘7\"\\"“"‘l
( l ) Service DSP
Request/Subscribe Servi <<Redis protocol=>
> ice |  ==Redisprotocol== | |
< > it T anmatvic || 6
# sSSP 2.2) MLLib " Analytic Eﬁpop{)rt
Response/Broadcast C .
Consumers (3) o
(2.1)
<300ms

V(Eeerporation

.....



X NDE - Algorithms working flow

Content Consumption

Semantic
representation

Relation extraction

Context Understanding

breaking Trending
news news

User (Mass Reader)

User Demographic

Feedback

Online Compute Service

Sampling

Selection and ranking

Algorithms Selection

{4
Met Gala 2018: khoe

“cd thé dja dang", Selena héa thién ST,
thén nhung nhat nhé&o, Anne Hathaway ke trd thanh tham hoa
dep téa hao quang

Sampling box

Méo cang biét khoc, va ban phal cén than vai
didu do

Optimize
algorithms

J A/B and model

Feedback "7 TESTING



MNDE - Sampling technique

..................

Sampling

User Profiles

News

Algorithms
Selection

_

- Time on read

- Scroll & mouse
movement

- Social engagement

/

\

viral news stories

Breaking news
stories

In-depth and >
story

development
news stories

ooooo
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“» NDE - Ranking score

Sampling
Monte Carlo sampling

Viral score
Viral Score = w ), social * decay

Hot news stories ranking

P
HOT: = VIRAL_SCORE + z F(trend, event) * ————
SCORE ( ) = (At+a)"

Total score n

total_score = Zwi * Z(S))

i=1

Score time decay
1

Score(g;) = Z

[log An +2)I]

An = teurrent — t'n

Learning to rank algorithms

» Pointwise
Ng
Lf@) = ) D () —rel)®
qeQ i=1
» Pairwise
() = b
L) == 33 8 s
f(xq) f(xj)
e e
» Listwise
Ng

erel,— ef(Il)

L(f(x))=—zz N, log—
Ay 6™ 2,0 e/
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NDE - Contextual understanding

Problems:

Hot news detection
Breaking news detection
Trending detection
Event detection

—»  Contents

Event detection and Tracking new stories
Event detection & Tracking in News stream

—> Emotion, Facts
LN et ] st o
— Lot Evor
—> Location
L » Text Base G ==
 Lte vort
Breaking period
EN et ] it vens
/ Lot Ever
—_— : 4 e
‘ Articles - i =
Articles -
N e ] st ons
 Lto vont
4 Trending news

Timeline

HAm nay khai mac Hgi nghi trung wong 7

273 cén b céip chién lugc, hdi nghi trung wong 7, céng téc can b, Trung wong 7, déo tao c&n b, éng Pham Quang
Hung, xay dung ddi ngii can bd cac cap, xay dyng ddi ngii can bd, trrég ban td chirc trung wong, quy hoach can bd

Putin hém nay nham chirc tdng thdng Ian thir 4

2] Viadimir Putin, Tang thing Nga, nham chirc, Putin, Bién Kremiin, Nga, Téng théng Putin,tuyén thé nham chirc, tén
g thong Nga, I& nham chirc

279 (100%)

Barca bt phan thing bai véi Real trén san Nou Camp
[ Real Madrid, Barcelona, El Clasico, Siéu kinh dién, Ronaldo, Messi, Barca, Barca vs Real, Real, Cristiano Ronaldo

224 (100%)

Trung tam c6 gido vién mat sét hoc vién hoat dong khdng gidy phép
tin tire hot, xtic pham hoc vién, xa hdi, vu &n, ti pham hinh sy, tdi pham, trdn thi kim tuyén, truy na, tin tire théi s
u, tin tirc méi nhét trong ngay

191 (85.5%)

Tham &n: Hiép dam bét thanh, thanh nién sét hai 4 ngudri & Cao Bing
[ én mang, tham én & cao béing, tham an, hiép dam, giét ngui, chéy 4 ngudi chét, cao bing bao mdi, bdn ngiroi b
i st hai & cao bing, bén ngudi bi st hai, béo méi cao béng

167 (83.5%)

 upcating | 163150366
[ updating | 163186337
0 163140108

163172768

163245303
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2018-05-07
08:15:00
An ninh siét chat
trwdre gier xir 4n 8
ngu &l chét khi chay

NDE - Developing Story

than
. Story finding
Continuation
2018-05-07
2018-05-07 06:00:00
05:03:00 H
2018-05-07 _y|{HO6m nay, xét xir vy 8 ngu&ri tir D — e
Xét xtr vy tal bién chay 05:54:00 Same Event | vong khi chay thin & Hoa Binh Sampllng
thén lam 8 bgnh nhan tr Same even L
vong & Hda Binh Hoém nay,67/5, xét xur vy
an sy ¢6 loc méu tai
BVDK Hoa Binh v
Reaction .
Indexing
2018-05-07
2018-05-07 W 08:02:00
06:41:00 X v
N ior Nguwéi nha nan nhan bat
Tinh nguéi & phién toa Reacto khéc trong phién xét xir 8
béac si Hoang Cong Luong nguéi tir vong trong khi | =
chay thdn & Hoa Binh Grou in =
Continuation p g
X
( News story )
2018-05-07
08:11:00

Dang xét xir vy tai bién chay
thén lam 8 ngu'&i tr vong &

Hoa Binh story deve'ment
oo P Adjusting || Aggregating
08:44:00 09:00:00

Théao ludn tin Tam hodn phién xir
vu 8 b§nh nhan chay than tir
vong

Continuation:

Xét xir vy tai bién chay thén tai
Hoa Binh: Ludt su cua béc si
Bic si Hoang Céng Lvong
véing mat

V(Eeerporation

Image Source: Breaking News Detection and Tracking in Twitter

.



LTEINES

3ing tho

V(Eeerporation
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Rocker Nguyén tung doan chat vdi admin
HHSB that: Chi trich va doa trong 2ah
phai... giai quyét fanpage HHSB gia

st skog
Vu sét hai 4 nguel g Can RA=~

Wocker Nguyen o
HIS that o trich va .
haL_ gib quyét tanpage MISL .

Vo 4 i 4 g  Coo Bl  hikp dim Bt
Thanh Gy b xoevg g th auay 1o 06t a2
cunnan tnoatchet

B s hay Cao b0 nguy € 1 Dt vé s em b
g ki 16 1 vong.

W6 Ngoe Ha cut 1 inh ki b viy g 1 nben
P 1R vay B su ki sang Chben

NG v0 18 cOng an dén BEL chng b 131 s
gt v w6

Busing 1ot thach thac ks gy tal e S hot,
<on 9 ngan hang Bl vy G

“Vin Tosn ya a4~

\ 4

Clip: Chéng bi 16 kéo, va tim tén ndi dant,
Mt truding nhém HOi Thénh Bie Chaa Trés k.

Su that vira dugc tEt 10 tal 1ang pharaoh
Tutankhamun: ca il khoa hoc sing s&

Binh Duang: Ban 4119 tudi bi xe bén can qua

gu g g
yéu khoc nghen

“Running Man" bj “dao md" anh ci nhung nho
nhéit viin 1a... Lee Kwang Soo!
M a0 s TWACE gy e o g

BTV Hoal Anh ban khodn hoi khan gia vé kidu
16c hop nhét va nhdn dugc chu tra 16 bét ngd

-7 g

Event and average
trending news

stories




~r A/B Testing-Framework for Evaluation

Is Option A better than Option B? Let's test:
Increase the rate of learning
Accelerate ranking algorithm
Evaluate many algorithms and models

) old
50% Model
TRAFFIC
50}
New
Model
\\




 A/B Testing-Algorithm Assessments

© guknine

oc thém vé: infinity war, marvel

Base-line Algorithm

ALG No.l
— Group Users A
Existing page

ALG No.2
Group Users B

Experimental page

Mewngers:  Contiudien ZZ0nim toid  Tiph ik AL 4 gt
mmm‘n-.n bbbl ooyl o)

Experimental Algorithm

ssis0

P
Page
Doc thém vé: infini
.

ing  xupée g



2 NDE - Evaluation

CTR ( Click-Through Rate) Pageview

B Before
B After

dantri kenh14 cafef afamily

dantri kenh14 cafef afamily




recommendation
e (NRE)

USER PREFERENCES AND HIS CONTEXT? GIVE IT TO
OUR RECOMMENDATION ENGINE

VEeoreoration

.....



N Some Evidences

GOOGLE NEWS
38% more click-through-rate due to
recommendation

NEMO (VCCORP)

2/3 rented movies from 40% sales from recommendation

recommendation

AMAZON
35% sales from recommendation

KENH14.VN | GENK.VN
* 30% page-views more
from recommendation
boxes
* 14% reading time more



~ New recommendation engine (NRE)

Choose news that fits with many contexts and user preferences

Increase user experiments
Choose high quality-content for each user
Discover new contents for each user

Sl e Trending and Popular News
@® Trending (long, short)

® Breaking news

Developing Story

® Light-Personalization

@® Deep Interest personalization °®




2 NRE - General workflow

Feedback

Hoi idol vo duyén dé nhat Kpop: Tu "ham fame”
dén vé Ié vai tién b trén san khéu nhan cup

Chuyén ngui tré thich sng mét minh tai Han
Quéc: Tir trao Iuu trd thanh mét “nén cong
nnnnnn

L s o o e 2 g

User Graph DB
Push news
A / B updcte
E TESTING |
—>
v
-~ update MODEL

parameters/ graphs

Learning Framework (tensorflow, theano....)



“ NRE - Architecture high level

User Modeling

Offline Learning

e MOdel Training

1 - | Query User's session
BIgthG and Profile v
HDFS Machine learning model
A Algorithms
load/
update User
Profile
logs Online Learning update
& Learning
@ @ ccdback , Event update management Content Analysing %
- " Distribution Services
Online
machine learning
feeds .
V@sopermen RECOMMeENded K e

contents e e o o



 NRE - How to build user modeling

1. User's network 2. User's GraphDB 3. User profile 4, User behavior
profile - representation prediction

ooooo



 NRE - User’'s network profile

> 50M web logs
profiles

>10M VietID profiles

>IM E-commerce
profiles



A NRE - User's GraphDB

RongPay

Rao vit mién phi Toan Quédc

& < O 100 M profiles and graph

Ol
N,Hl@m. enbaF 10 billion transactions per day
E-Commerce Sites 30-35 MB/sec disk data-transfer

rate = 4 months to read the web

User Demographic (Sex,

Age)
User Interesting

User Relationship
User Behavior

dantri.com.vn

Web Users kenhl4.vn

* L] . L]
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 NRE - User profile representation

User Representation

Ao e B

User model Semantic

' el
Inferencer Understanding > hl i J
1 [ i.l ||.I

User Interesting

- £.l'..
I ~.. .: —» ? I——
. / Personalization

—>
Feature Domain Model
Extraction
User Segmentation
- 2
/
® O ; N ——
- & User Graph ! 2
[ ) Model —
& R X )
Collaborative W W
Filtering User Demographic
VEserperation .
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NRE - User behavior prediction

—>
Times

sequence
features

i

Interactive Contents

L (Learning dimension| P)

Inferencer(RNN)

User

LS1,LS2 LS3..

Observer(CNN)




2 NRE - Content analysing

Purpose: Find new stories relevant to users, such as the right news at the
right time, personalized supplements news stories

. 2 2o
Personalised News Relatedness News

+ Hybrid model + Relatedness new stories
(User Interesting + « Automated keyword
Collaborative Topic Modeling + tagging

Hot Trending news)




Old model

Article Representation: Autoencoder

; et User Representation: GRU
i ?I?:ked

boontoen

! E o

E St,N | :is:,layed

! Recommended |

Customized Model

Article Representation: Convolution
Neural Network + word2vec/fasttext

User Representation: Temporall
Convolutional Networks

@ genk.vn @ cafebiz.vn

MOBILE TINICT INTERNET KHAM PHA =

Mét ngudi dan éng An D6 bi cin xé dén chét
vi cé chup anh tu sudng vé&i gau
Séng - 1 gl trudc

D nhidu nguéi can ngan nhung ngudi dan dng nay van cé tinh dén gan
con géu dang bi thuong dé& chup anh

Danh riéng cho ban »
Chi ti€t bai phong van Jeff Bezos ké vé viéc
biét chdc Amazon sé thanh céng chi sau 30
ngay khdi nghiép

s& thanh cong trong 30 ngay du tién. T6i da

Hang smartphone Trung Quéc tung video
gidi thiéu céng nghé Face ID mdi, c6 thé md
khéa man hinh trong vong O.1s

Mobile - 1 gid trudc

Ngoai ra, Face ID méi con cé thé hoat déng tét ngay ca khi ngudi ding
dang di chuyén, deo kinh hay sir

Figure: implemented and customized from paper: Embedding-based News Recommendation for Millions of Users-

CONG NGHE

KINH TE VI MO

KINH DOANH

DANH CHO BAN

Xem World Cup 2018,
Viet Nam phai chi 40
trigu USD

Tesla Q1/2018: Thua 15
709 triéu USD, Elon
Musk tuyén b da d&n
e eh&m durt vige dst
tién va tao Igi nhuén

Vietjet Air chinh thirc trd thanh hang
bay c6 thi phan ndi dia dan dau Vviét
Nam

Ngan hang Trung uong Han Quéc: TI6n
mat ma va Blockchain hd trg cho mot xa
héi kheng ding tién mat

Céc nha giao dich ching khoan dang bj

BA0 Nhat viét vé ‘ga kh6ng 16’ Vingroup: Tir mét cong ty BOS
am anh bdl mot chi 56 "vé nghta™?

Vuran 18n thanh tap doan I6n bac nhat Viét Nam, ném trong tay
8 mang kinh doanh chi sau 17 nam

Lam s6p cang phal hoc: Lam s6p khong phal dé 1a méng hay
DAt 161 Nhan vién, lam s6p la lam viec toan thol glan

———————————————
Tién va 3 cau chuyén thach thi'c nhat ma ai
ciing dang phai d8i mat: 11a "vay tién"”, 2 1a

-~

koD #

017"



X NRE - Relatedness news

Title

hu giir s6 lugng I6n thuc pham chirc
nang, my pham gia & Ha Noi

Co_guan chikc ndng phat hién hang nghin géi, hdp m§ pham, thuc

pnB @S@rﬂ@ti@ﬂoc tai mét can nha & quan éng

Da, Ha Noi

Hanh trinh vach mét éng trum san xuat
“than dugc” diéu tri ung thu bang than

Tin hay nén doc - 1 ngay truée

Xac dinh viéc san xuét thic pham chirc ndng Vinaca ung thw
C03.2 Iam ti¥ than tre |2 hanh vi san xuét hang gia gay ra nhiéu
hoang mang trong dw luén, Céng an TP Hai Phong d& chi dong
Kkét hop chat ché véi lec Ivong Quan 1y thi tredng, clng cd tai liéu
ching ctr bat gitk bing duoc déi trong chli muu.

Feature extraction

\ depth
height
- - :4:4: -9 _ Entity Extraction
QOO :
width

Matching

Binary
Exact match

Exact match in bucket

Soft Match

vl =tf*idf
CosO = vi*v2
Ivil*Iv2]

NLP Core

Sentiment Analysis

Topic Modeling

Document Similarity

Matching score



X NRE - Relatedness news

LinkHay

11 Bién kich "Avengers: Infinity War": "Moi cdi chét

trong phim déu la that va ban nén chip nhan diéu
¢ Hay d6" = Ong lira minh d6, dirng c6 tin (419 clicks)
[l TanNg gui - Gidi tri - genk.n

Hot 3 gid truéc - Loan tin  cuong205a, SuperSliver

Goi y doc tir bot genk. Vi

Dan dién vién "Avengers: Infinity War": Danh bai Thanos chua chic da
kho bing tu hoa nhan VAt genkun 20 g1 trude

Giai thich vé Vién da Linh hén trong Infinity War: day c6 thé 1a chia khéa
| giai ma tdt ca nhirng thic médc ban 6 genkun 352018

Review Avengers: Infinity War - Mdn nhan, chdn thuc nhung chua tron
V@N.' genk.vn 3.5.2018

6 tin khac tir genk ==+

ey T

@ cafet.vn/cu-can-bo-nam-vung-ngan-so

an-phong-20180507085126833.chn

cin b9, cong chirc kiém lim, ting cuomg luc luong cho Hot Kiém lim huyén Van
Ninh dé tb chirc kiém tr, truy quét tinh trang phit don ciy cdi, lin chiém, mua bin
dit tri phip lujt trén céc dao & huyén Von Ninh, nhit 1d cc dao & xi Van Thynh mi
béo Phap Ludt TPHCM i phin anh. Két qua kiém tra cho thiy c6 dén hon 39 ha
— T im hi, lin chiém, nhiéu nhit 13 céc khu vye Dim

Theo Tin Lic
"Phip ludt Tp Ha Chi Mink

Doc thém ve: bat dong san, thj trudng, nha dau tu

“Co"tung tin, thii 914 @kt Quing Ninhsé tamdimg  Trong 1 nam, gid ait nén tai

R
Qovusouu*

<

Tho khang

‘Sing mua, trvra bin chuybnabi  Cin vy sétdo dich adt daitai Van Dbn 1
P myc dich sir dyng alt tal " sl luge”
Vin Ddn chis théng qua dsc.
™
Monh tay” citconsétdit.  NhAGxAhGivirmnhinds  916dM ST Thmdupe  DitdickhubiTwitcl,  Chi tich UBND TRHCM yéu
881 bt phan 1 tich thira e s wénap.




2 NRE - Real Estate

Recommendation System

Chung cu Xuan Mai Complex chi can 180tr s& hiru
ngay can hg, khudn vién 20000m2, vay vén 70, LS

Xuan Mai Complex, Q.Ha Bong, Ha Noi
Gia 890 Triéu - Dién tich: 49 m?

2 phdng ngu, cén thudng, Ctra chinh hudng bac

0. huynhpl@p...

® Recommend box based
o Kind: apartments/house
o Properties:

m prices
m location
m FlI/F2

1 04/05 @ 11 Z M& tab mdéi D Luu tin
Recommend Box

Ban can hd 900 triéu, 2 phong ngu, cé d6, nhan
nha & ngay, khu vuc ha déng

Chung cu Xuan Mai Complex Ha Péng mé ban
dot cudi nhan nha thang 8, chi tir 18Tr/m2, vay

Xuan Mai Complex, Q.Ha boéng, Ha Noi
Gia 900 Trigu - DT: 49m?2
2 phong ngu, Can géc/ Can thudng can thudng, Hu...

Xuén Mai Complex, Q.Ha bong, H...
Gia 900 Triéu - DT: 54m?2

2 phong ngu, Can géc/ Can thuong ...
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Sing t4o cho cong abng

\V @COrporation

NRE

[ Ao 1 st B X

€ C O 0o

- Sites

A" B>

00 i e chi ¢6 gld vl trken
USD, & nhb dbu by thire thol nby &8
10 thinh trigu pha, 1y phi 85 1
Bitcois

Bincoin cham dinh 11.921 USD,
ahung chuyén gia shin dieh Lt ¢
MOl 1a bat Sav

Vaeh i ehidu 10 thao ting o4
Do

"Ong vus tien 865" Biteola vh ihing
551 el Do 1l lich s

LD tary win & edmg ehia hom 7.000
Ditcoin, mit ki s nguol Anh quyet
04 tung bai rdo 06 tim Lyl

3% - 40 ve/M2

m 0928 87 85 89

Click &
show popup

Bitcoin mat gan 10% gia tri sau khi bi
Warren Buffett goi la "thuéc chuédt”

i Bacom viw £5 Gt phln Ins S5C aws b e S b By Sow
Warran Summatt ch tnich, thim chl com mor SBr e 28 ray 4 ot
cruor

i
an cha 3
¢ 2ae 11T

R — LoTENES

[K[€|n]

m ve: c6 phidu, nha d3u t, warren butfett

Bt o o5
Bana et e ph




A NRE - Evaluation for Digital magazine

Comparison

45 [} L} L]
40

35
30
25
.
20

15

10
E'D_-_-
0

Avg. Session Duration (Mins) Bounce rate (%) Pages/user (S6 luvgng)

B Before W After




M NRE - E-commerce and more

Binh siéu téc Cloer 4951 (1.7L)
ra M3 sp: 16862 | Cung cdp bdi: Cloer | Héi d3p/binh luin

3.360.000¢ Increase 45% traffic from the Recommend Engine boxes

&

San phim dat tiéu chudn chit luong chit lvong Chau Au, ban chay nhét tai Dirc séworocer IUEEECEEECEN] TW%8o<!  Te%Box2  XemtheofW%  CPABox  CPADwed
nim 2013 Muachung CPA
X i ) Source: admicrovn
« V4 binh bing inox cao cip phd son tring béng chéng xuéc téi vu, ludi loc can o —
_ canxi hién dai ¢6 thé thio roi avorx  490m% o0 95 asasx . g
= e e . P T OEE O e
* Bang dieu khien thiét ke trén be mat kinh. man hinh Led hién thi chisc ning. P . .
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~ ADMICRO - overview

#1 adnetwork in Vietham

200+ top publishers in Vietham
10,000+ advertiser

Coverage

38% marketshare

43Minternet user reach (97.6% VN internet user)
38M mobile user reach (95% VN smartphone user)

Formats

Leading the marketshare with
22 formats (including display,
video, native)

Traffic
4B pageviews/month
1.5B impressions/day

..................



~x Al-powered Advertising Technology

User profiles
« Age

« Gender

- Location

« Behavior

CHALLENGES
+ 80 mMsis the maximum time
@ Ad Optimizqtion of a transaction

>1000 sites in Vietnam

+ 4.5Brequest/day

«  Number of transaction:
$300,000/day

Realtime Bidding

Retargeting ads



~» Advertising Technology -
Retargeting

Recommender System
o CF, Content-based Filtering
o Collaborative Topic
Modeling

A potential customer .
Visits a website, but does not The customer goes to another website

make a purchase
Production Extraction

o Deep Knowledge Network
o Semantic Web and

‘ S— ' l Ontology Analysis
w =

The customer returns to the first site, The first site's ad is displayed,
and completes their purchase. reminding the customer of their
interest in the product.




~ Advertising Technology -
Realtime bidding

A transaction (sell/purchase) of ad impressions is immediately
proceeded when an audience triggers the ad zones

CHALLENGES

« Serving more 40M users

Real-Ti me Bldding 52.’5 « 80 msis the max of a transaction

+ >1000 sites in Vietham
M + 4.5Brequest/day
C"“ « Number of transaction: $300,000/day
+ 430B estimated operations for each time
l@i YT
SI SI s]
CPM PM CcPM SOLUTIONS
« High load capacity web server
% % % +  Optimization algorithms
-‘-v T T + Estimate and predict algorithms

ooooo



~ Advertising Technology -
Bidding algorithms (automated buying)

Bidding Strategy CTR/CVR Estimation
Logistic Regression
Factorization Machine

Feature Eng. N Whitelist /

I Blacklist Bid Request Online Bayesian Logjistic Regression
Frequency | — ] € (user, ad, Convolutional Click Prediction Model
Capping N CTR/CVR page, context) Neural Networks Prediction Model
I Estimation . .
Retargeting NI Bid Landscape Forecasting
I Campaign * Xgboost (Gradient Boosting Tree)
Budget Pricing * Survival Tree Models
Pacin Scheme > Bj i
I 2 1 Bid Price Bidding Strategy
Bid Bid Non-truthful Linear bidding

Optimal RTB Bidding Strategy
Contextual Bandits (Online Learning)

Landscape | | Calculation

K] °
- .

P . °
. . .

Ecorporation Image adapted from : Real-Time Bidding based Display Advertising: Mechanisms and Algorithms - Jun,Wahg *

P 'Y ° 'Y 'Y



~ Advertising Technology -

Performance

CTR (Click-Through Rate)
The CTR was 41% higher than before. Thanks
to the machine learning mechanism of the

bidding engine.

After
Optimization

41%

Increment

Before
Optimization

Click-Through Rate (CTR) Optimization

CVR (Conversion Rate)

The CVR of targeted Ads through Admarket DSP
was 7.4 higher than that of display network ads
and 1.4 higher than that of paid search

7.10%

0.96%
Paid Network display Targeted ads
Ads through
Admarket DSP

Conversion Rate (CVR)

. .
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