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FOUNDERS —— =

Mr. Vuong Vu Thang is the Founder and Chairman of VCCorp

His success in developing VCC to be the leading new-media company in Vietnam began when he founded his first
online community, TTVNOL, from a garage start-up in 2000. After founding this network, he founded the first online
media & news portal Tintucvietnam in 2002. In 2005, he founded the first private company in mobile value added
services and internet content, which formed the initial foundation of the current-day VCC.

As a natural entrepreneur, Thang has been the first mover in all the emerging internet sectors in Vietnam including
media content, social network, mobile content & services, and ecommerce. Naturally, VCC became an innovative
leader of Vietnam's internet & media industry. As the technology strategist, he has been the chief architect of
disruptive technologies in Vietnam in the last 10 years including CMS, key portal technologies, and cloud computing to
name a few.

Mr. Nguyen The Tan is the Co-Founder and CEO of VCCorp

With unparalleled know-how in internet monetization, Nguyen The Tan’s leadership is driving the growth of VCC. His
results are apparent as he oversaw 100% annual growth in advertising, mobile services and ecommerce revenue for each
of his last 6 years at VCC. As a strategic visionary within the industry, Nguyen The Tan’s work has made a tremendous
impact within the Vietnamese marketplace.

Before joining VCC, Tan was Vice-Director of one of the largest telco companies in Vietnam, Viettel Fixed Telecom. Before

Viettel Telecom, he was the division director at a leading software and system integration company, CMC. There he built
a e-library solutions platform and expanded the distribution of CMC’s software and solutions towards broader segments
within the market.
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Leading Internet Company

Overview

DNA
YoY Growth
web audience

mobile
audience

employees
Investors

IDG| Ventures Vietnam (inteD) capital

. /

32M | Media 18M

PC audience PC, Mobile, SmartTV Mobile audience

.&. Ad Network

Games E-commerce | 12M
Mobile games, Web games, Client games visitors & buyers

Payment Platform | Cloud Computing & BigData Analysis

VCCorp - Innovation. Non-stop!
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VCCORP MARKET COVERAGE

43M internet user reach (97.6% of VN internet population)
38M mobile user reach (95% of VN Smartphone population)
10,000+ online & mobile advertisers

100,000+ small business merchants

12M e-marketplace visitors & buyers

Largest Ad network in Vietnam with 1000+ publishers, including 200+ top-
publishers, 30 of them are exclusive

22 leading products with presence in 20+ verticals; 14 sites are in top 100
websites in Vietnam (news, finance, family, teenage, auto, high-tech, online
advertising, B2C and C2C, content consumption mobile)

Séang tao cho cdng déng
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Big Data in VCCORP

In the 2007, Big Data was applied early in Baamboo Search Engine
Since 2009, Big Data platform have been installed for serving ad
system in VCCORP
Currently, Big Data platform is being developed and improved in
major areas.

e Advertisement

e Digital Content

e Ecommerce

e Game
Current staffs: 100 Data Engineers
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The challenges in VCCORP

Big Data skillsets in-house

The large-scale data
The huge amount of specific problems, spreading over

many areas which is required creative problem-
solving, self-motived person
Human resource is not enough



1,5 Billion g 300 Gb 20 Tb

data per day processing data per day

records per day
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User behaviors

Ad Optimization

Core NLP and its application
News Distribution
Recommendation Engine
Vccorp Analytic
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User behavior analytics

Three main projects:
* Demographic: gender, age
e User profile: behavior, interest
e Cross devices: tracking user on multiple devices

Séng tao cho céng ddng
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Demographic - User profiling

Detect user profile including gender, age, user interesting (12-based interests), long
term, short term. Based on data

e Browsing history

* Keyword search history

e Time usage, time onsite
Data:

e 43 M users in pc

e 38 M users in mobile

e 1Terabyte logging data
Result - accuracy :

e Gender : 82.5%

o Age:67.5%

16



System overview
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Demographic - Behavior
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Benchmark

Benchmarking data: 43M users, 200M documents, 30000 * 10”6 actions,

230 topics
VCCOREP cluster : 20 nodes, 640 cores, 640 GB ram

Our Model Old classification model LDA with Spark MLLIB
Time : 18h, Time : 16h, Time : 36h,
Accuracy: Accuracy: Accuracy:
e Gender : 82.5% e Gender : 79.5% e Gender :751%

e Age:67.5% e Age:63.4% e Age:601%
Recall : 92 % Recall : 92 % Recall : 91 %

\\V/@Eetegreﬁg? 19
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Cross Device

20
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Cross device

We used information :
e Both User-IP and timestamp in their devices
 Website and categories history
e User demographic and user interest
Result:
e Accuracy : 60%
e Number detected users : 1M

Séang tao cho cdng déng
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Admicro Overview

#1 ad network in Vietnam: cover 38% market share
200+ top publishers in Vietnam
10,000+ advertisers
4B page views per month
1,5B impressions per day
22 leading ad products
43M internet user reach (97.6% of VN internet population)
38M mobile user reach (95% of VN Smartphone
population)
\\/@Corpora_tiqn 23
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Ad Optimization
The advanced techniques were implemented:

e Personalization

e Audience Targeting Platform
e Real Time Bidding

e Retargeting

e Contextual Targeting

e SSP/DSP/DMP

Séang tao cho cdng déng
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Personalization
In traditional advertising, ads are displayed to everyone in
the fixed location

By contrast, personalization technique will choose the best
fit ads for each user:

e 43M internet user
* 10.000 ads

Using multiple technologies:
e High load capacity web server
e Optimization algorithms
e Estimate and prediction algorithms @

\\//@E?'E'?ﬁf??iﬁ? 25
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Audience Targeting Platform

Advertisers can target their particular audience

Subset of the audience can be prebuilt by “set operators”
of user properties

e Location
e Demographic (gender, age, relationship...)
* Interest/Behavior
Especially, an audience can be made up from:
e List of email / phone number
e Automatically find similar audiences (look-alike)

Séang tao cho cdng déng
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Real Time Bidding

*» A transaction (sell/ purchase) of ad impressions is
immediately proceeded when an audience trigger the

ad zones
Real-Time Bidding s27s
D 255
(I \\\\\l\\ ‘é‘
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T T Z
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Real Time Bidding

A transaction (sell/ purchase) of ad impressions is

immediately proceeded when an audience trigger the
ad zones

Challenges:

e 80 ms is the maximum time of a transaction
® 1000 sites in VN

* 4.5 billion request / day

e Number of Transaction: $ 200,000 / day

Séang tao cho cdng déng
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Retargeting
Retargeting is a powerful branding and conversion

optimization tool
Ads will follow customers after they do the shopping

Ads will be displayed in ek

pldy ‘_é/v = % OE
* Any Web pages N
e Multiple devices

AllmEa .
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Contextual Targeting

* Contextual targeting looks at
the category or keywords of the current page a consumer
is viewing and then serves them ads that are highls

GoodCar.com
‘ ‘nt t
= n

Category target Keyword target

* We implemented:
e Content classification systems (LDAP)

AutoDealer.com

e

) 68
o
=
| m
.
.

e Keyword index and search engine system

\\//@E?fegfﬁfiﬁ? 30



SSP/DSP/DMP

Buy-Side

W(Esorporation 3
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News distribution

VCCORP possesses many large online newspapers in VN

We are proud of becoming the first company in Vietnam
able to implement an automatic method for publishing

news

traty EEE Analytic System

Auto publish
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News distribution

* A key challenge of news websites is to help users find
the articles that are interesting to read
* Many techniques are applied as :
e Real-time engagement statistic ol

HHHHHH

e Personalization =
e NLP E_ 1 ::m:
e Event detection = st s 0l e e s
e Trending detection = e
e Breaking news detection
— ol - — |
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CORE NLP

/

Word Segmentation

POS tagging 94.5
NER 87.0
Chunking 84.0
Universal Dependency  72.0(UAS),
Parser 66.0 ( LAS)
Co-reference resolution 57.0

\/‘ € Corporation

97.0 (VLSp) 47,855 tokens
93 (VLSp) ~50k tokens
85.0 (Baomoi.com) ~22k tokens
81.0 (VLSp) 800 tokens

68.28% (UAS) , 66.30% 1200 sentences
(LAS)

N/A 106 docs

VLSp: http://vlsp.hpda.vn:8080/demo/?page=resources

33



[entity 1, relation, Ai la gidm doc Ngan
entity 2 hang ACB?

[entity N, relation,
entity N]
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| | |
| | | |
-4 fng ~ N Ne _ 3 nsubj H
: 2 Diing _ N Np _ 1 compound :
m |3 12 _ v v _ 0 root u
= Thac si N N _ 3 dobj :
o s ngénh‘ _ N N _ 4 compound =
m |6 co dién _ N N _ 5 compound | =
"Ong Diing 1a Thac_si nganh co dién s |7 Trimg i i - 5 compeund | &
T o Dai 1 e YO K M: i : ] Bai_hoc  _ N Np _ 7 compound : [Qng Diing, 13, Thac_si]
ruong ai_hoc NeW_, ork (My) va H 9 New_York _ N lip _ 1 compound £ [Ong Diing, la, Thac_si nganh
Thac si Quan_h& qudc té€ Truong = (10 ( _ ( ( - 3 punct . co_dién]
X - n o ; [} A ~ . - A
DPai_hoc Georgetown (M) . “ . i: ’)‘Y - ’)‘ ’)‘p - g :zgl : [Ong Diing, 13, Thac_si Quan_hé
- - udc_té
s |13 vé _ c v _ 3 o i Gl
o Thac si  _ N N _ 2 nsubj -
s 15 Quan hé N N a 14 compound s
= |16 quoc_té  _ N N _ 1 compound | o
= 1Y) Truong  _ N N _ 14 compound | %
= |18 Dai_hoc  _ N N _ 17 compound | m
: 19 Georgetown _ N ip _ 18 compound :
: 20 ( _ ( ( _ 14 punct :
: 21 My _ N Np a 14 compound :
m (22 ) _ ) ) _ 3 conj n
ol X . _ . . _ 3 punct :
| | | |
| | | |
| | | | . . .
<Raw text> : <CoNLL format> -<Entity 1, relation, Entity 2>
. :
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
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"Trong nam 2015, 13i truéc thué cua
BIDV dat 7.944 ty dong (tang 26,16

%), 1ai sau thué dat 6.382 ty dong
(ting hon 28%), von diéu 1¢ cua
BIDV ting 1én 34.187 ty ddng, tong
tai san dat 850.748 ty dong (ting
30,8%).

<Raw text>

\/ Corporation
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Trong
nim
2015

18
trudc
thué
cla
BIDV
dat
7.944
©F
dbng

téng
26,16

181
sau
thué
dat
6.382
¥y
déng
(
téng
hon
28

B

)

vbn_diéu_1é&
cla

téng

1lén

34.187

oy

déng

tdng
tai_sdn
dat
850.748
©
déng

(

téng
30,8

3

)

E E _ 10 prep
N N _ 1 pobj

M M _ 2 nurmod

B . _ 10 punct

N N _ 10 nsubj

E E _ 5 prep

N N _ 6 pobj

E E _ 7 prep

N Ny _ g pobj

v v _ 0 root

M M _ 12 nurmod

N N _ 10 dobj

N Nu _ 12 compound
( ( _ 12 nmod

v v _ 12 acl

M M _ 15 dep

$ $ _ 12 punct

) ) _ 12 compound
B . _ 12 punct

N N _ 12 compound
E E _ 12 prep

N N _ 21 pobj

v v _ 12 acl

M M _ 25 nurmod

N N _ 23 dobj

N Nu _ 25 compound
( ( _ 25 compound

v v _ 25 acl

2 2 _ 28 amod

M M _ 31 nurmod

5 $ _ 28 dobj

) ) _ 25 compound
B . _ 25 punct

_ n N _ 25

E E _ 25 prep

v v _ 35 pcomp

v v _ 36 xcomp

M M _ 39 nurmod

N N _ 37 dobj

N Nu _ 39 compound
B . _ 39 punct

N N _ 39 compound
N N _ 42 compound

v v _ 37 xcomp

M M _ 46 nurmod

N N _ 44 dobj

N Nu _ 46 compound
( ( _ 46 nmod

v v _ 46 acl

M M _ 43 dep

3 3 _ 25 npadvmod
) ) _ 25 compound
. . _ 10 punct

compound

<CoNLL format>

[1ai trwdre thué BIDV, dat 7.944 ty trong,
ndm 2015]

[1ai sau thué BIDV, dat 6.381 ty dong trong,
ndm 2015]

[von diéu 1é BIDV, ting 34.187 ty dong
trong, nam 2015

[tong tai san BIDV, dat 850.748 ty
trong, nam 2015]

<Entity 1, relation, Entity 2>



~CORE NLP - Knowledge Network

Building Relevant Brand using Deep Learning and
Core NLP

is vie

viettel w8404

viettel v8507 ang ty vien thong viette|

tetwign thong viettel
‘ SRS
viettel

ul 7 viettel

wign thang quan doi viettel
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. Named Entity Recognition

R v & [REREERSNE i nhing dién thoai théng minh duoc
thiét k& bdi [EelelelezaWAVIellE] NNirng thiét bi nay 1a 1 phan trong
chudi cac san pham Iphone va duoc ra mat 1an dau tién vao ngay

Apple la tap doan céng nghé
da qudc gia cua My,
duogc sang lap boi ST el

iPhone 6 va iPhone 6 Plus

Corporation
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Sentiment Analysis

Level: Doc, sentence, entity, aspect level
Data: ~ 1 billion records , 1 TB processing data
e Facebook: 5M pages, 500k groups
e News : 500
e Forums: 200
Approach: Using NLP + Topic Modeling + Deep Learning
Accuracy: ~70%

\\/@COrpora_tiqn 45
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entiment Lexicon (Social)

VE

Word: dep Position in vocabulary: 134

Word Cosine distance

xinh 0.720612
Pep 0.642578
dép 0.641975
dep 0.615595
dé_thuong 0.598402
nudt 0.598391
xinhh 0.585283
ngau 0.579991
dang_yéu 0.579326
banh 0.570445
Xinh 0.548631
dep_trai 0.545112
xinhhh 0.540463
kute 0.534398
depj 0.529948
ep 0.528245
hotttt 0.516584
hoanh_trang 0.505882
manly 0.505736
deppppp 0.504885
dé_thuong 0.504518
xinhhhhh 0.500797

- . ~ ammmm—

Corporation

Sang tao cho cng déng

Word: ki_thi Position in vocabulary: 20300

wWord Cosine distance

ky_thi 0.695137
xac_pham 0.540247
khinh_ré 0.534342
hat_hdi 0.532162
da_kich 0.531202
coi_thudng 0.525783
nguoc_dai 0.522725
ché_trach 0.5193%4
bat_nat 0.517683
an_hiép 0.514011
tiém_nhiém 0.508612
cd_lap 0.484751
ghé_lanh 0.488464
boé_roi 0.487330
si_nhuc 0.485879
chi_trich 0.484081
Nnhdi_so 0.473971
khinh_thudng 0.471812
choc_tlrc 0.469445
hoang_tudng 0.469351
ché_cudi 0.467271
Itra 0.464821
Ira_d&i  0.464500
gan_ghép 0.463428

46



Aspect based sentiment analysis

Keyword: BIDV Aspect

. _-_L_ r_R -I —— e | W | - - I -

neutral negative positive

[ giataisan [ loi nhuan sau thué khuyénnghidautw [ dichvuvienthong [ dichvuvt [ tai chinh viét nam dautu ha tang khu cong nghiép [l co phiéuvon [ tai chinh
doanhthu [ lginhuan trwc dy phong [l gié nguyén ligu thitrwong [ laisuat [ thitrwongvon [ thé ghi ng' ndi dia cophiéubsi M loinhuan [ gid mua nha dau tw
[ dy baolginhuan [ von tin dung dichvu [ cophannhanuéc [ chiphi I Igi nhuan trudic thué giausd [ laisuatwudai [ g6itin dung wu dai thi trudng myanmar
[ ty giahachtoanusd [l co dong dungtindung [ faithuan [ cophan [ dautu co phiéu linhkignled [ thwong hieu [ von cophieu [ dichvubsms [l chatlwong
gia [Wtygia [Mdautw [ tong nguonvon ty gid usd
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Recommendation Engine

* Building purchase recommendation system for e-commerce sites
* Our suggestion based on information
e Purchase History and web-browser history

e Product and buyers knowledge

\\/@ﬁ?tegﬁigv -
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Recommendation Engine

The algorithm applied:
e NER + Deep Neural Network
e Network and Product knowledge
e Collaborative filtering

e F-CTR: combines collaborative algorithm and product knowledge

50



Output Units
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Hidden Layers
Qo errrrr e oA
= Dense
Embeddings
””””” Sparse Features

Wide Models Wide & Deep Models
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Recommendation-Engine—"
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Phiét Bi Di Dong Trén Xe Hoi

ci sac2 Condi)
Sac Dién Thaai. ™
Lumia 430

Bo6 Bé Sac Khong Day

Weight
Lumia 830
35mm B - - Lumi

Lumia 930

Adreno 405
sus Zenfone 2 Laser

13 MP ) ' = 4TC Desire 728G ces
Asus Zenfone Lumia 640

5.5 inches 9
HTCORE'ES: one 4S5
Nokia LumZPF3D Neo® o
Eeali=R IPhone 55
p——
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Knowledge

Recommender

Rank knowledge NER hzstory)

Z/L(rk
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- REC Performance

Increase 45% traffic from the Recommend Engine boxes

S6 lvgng CPA

60
49.02% 49.07%
40
<
o
o
xR
20
(o]
01/06 02/06
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Tilé % Box 1 Tilé % Box 2
47.9%
42.89%
39.81%
03/06 04/06 05/06

Xem theo ti 1& %

49.58%

06/06

CPA Box

Muachung CPA

Source: admicro.vn
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07/06 08/06
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CPA Direct
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Recommendation Engine - News

Pay la lan dau Pai S lot vao ong kinh phong vien ke tu sau khi co ha
= . . Ze N sinh quy t&r "me tron con vuéng” cho nha ho Uén

18 Tin méi vu cao téc Phap Véan - Cau Gié thu chénh
700 triéu dong/ngay - 60 ty/thang bio céo ndp 32 ty/thang
(sHay - in khiép

DANH CHO BAN

ﬁ phonglee2404 giri - Thoi su - tienphong.vn D¢ ‘:\7

Hot 4 gi& trudc - Loan tin  CONGTMO9

Goi y doc tir bot www.tienphong.vn

Cao téc Phap Van - Cau Gié thu chénh 700 triéu ddng/ngay: Co quan
cdng an can vao cudc

b __
B6 viéc di, thir ndp hoé so vao Thanh Thao mang 200kg hanh
Giat minh chénh I&ch thu phi Cao t8c Phap Vén - Cau Gi& vitrinhan vien cham soc nhim g 1 ra Ha Noi aé phuc vy cho

Iwong 690 triéu dong/ nam liveshow

Thanh tra Chinh phi vao cudc vu 2 tuyén buyt diu thiu bij té sai
pham

Cao toc Phap Van - Cau Gié: 10 ngay thu gan 20 ty tién vé

3 iPhone 7 sé la chiéc smartphone khéng
K = sd nudc
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Vccorp Analytic

Developing Analytic Tool for websites, showing good performance in
compared with Google Analytic(GA) in Vietnam

Technologies:
e No-SQL selected as data-warehouse for large-scale data analysis
e Real-time analytic : Streaming logging

Séang tao cho cdng déng
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Batch Layer

SQL Queriable Layer

Batch Views

N\

Merge

Real-time Views

Speed Layer
Spoﬁ’(? Slreaming

Real-Time Increment

\\/@COrporation
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Vccorp Analytic — Framework

PHYENIX

cassandra



/ o
Vccorp Analytic

The algorithm applied:
e Sampling data
e Abnormal detection (remove fault clicks/sessions)

Results: a good candidate to replace GA, ensuring both accuracy and
performance

61



- Sampling Data S——
. sz, )

strata 1
size = N1

vtrata 3 strata 4
— n : size = N3 size = N4
N Zi: 1 N l

- N: Size of the sampling data
- n: Total strata

\\/@cérpor%é{; : Size of the 7Tt/ strata
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Deep neural network

hidden layer 1  hidden layer 2 hidden layer 3

input layer

N
output layer
x
n

Ny

Regression
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etection
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Outlier detection

— learned decision function
ooo trueinliers
eee true outliers

-6 -4 -2 0 2 4 6
2. robust covariance estimator (errors: 0)



- Vccorp Analytic

Rig ht now Page Views
2 6 1 9 1 3 Per minute Per second
active users on site L
I DESKTOP H MOBILE M TABLET [6.45%] l OTHERS [1.61%]
54.55% T T
-26 min -21 min -16 min -11 min -6 min -1 mil SURES 1458 Spe T30 e B e
Top Referrals Top Active Pages Top Active Users
Domain Active Users # Active Page Page Views
-1 89,448 34.15% 1 18,138
google.com.vn 41,263 15.75% 2 15,588
m.facebook.com 11,397 4.35% 3 11,598
facebook.com 7,751 2.96% 4 10,467
coccoc.com 3,239 1.24% 5 10,357
yan.vn 2,966 1.13% 6 10,273
google.com 2,820 1.08% 7 2,743
com.google.android.googlequicksearchbox 2,527 0.96% 8 2,526
hdonline.vn 2,322 0.89% 9 2,137
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One More Thing...
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