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- Dimension 
- Windows
- Training epoch
- Methods (PV-DM/PV-DBOW)
- Concatenate/average
- Negative Sampling, Subsampling of Frequent words 

Word2vec / Doc2vec Parameters
Word2vec parameter

, word dimension, window size, training epoch parameter 1
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w1 w2 w10

w11

Brand ID

Average/concatenate

…

Dimension

distributed memory (PV-DM) distributed bag of words (PV-
DBOW)



Brand Vector embedding category .

, Brand , word , 
.2
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Electronics

Beauty

Clothing

Samsung review 1

LOREAL review 1

LOREAL review 500

D&G review 1

D&G review 500

Samsung review 500

…

Electronics

Beauty

Clothing

1 2



category review 3000 .

, 50 review .3

42015-12-02 

Electronics, Clothing, Beauty category review 3000 
- Electronics : 2,902,574
- Beauty : 1,207,767
- Clothing : 796,366

Category review , 50 sampling 150 dataset 

1

Dataset

2 Brand2vec Brand Vector parameter setting

Doc2vec Review dataset parameter setting



1 
1 Doc2vec review .

document vector training/test set training set logistic regression .

window size, dimension, epoch test accuracy .
3
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2 
2 Brand2Vec Brand Vector .

Brand Vector training/test set training set logistic regression .

window size, dimension, epoch test accuracy .
3
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0.925

0.93

0.935

0.94

0.945

0.95

0.955

4 6 8 10 12

Dimension, Window size accuracy

100 200 300 400 500
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0.925

0.93
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0.945

0.95
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0.96

0 2 4 6 8 10 12

Epoch accuracy
Dim : 500, 
windows 12



1 & 2 
1, 2 dimension 500 category ,

, Document window size , 

Brand vector . , Dimension 500, window 8, epoch 10
3
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• Parameter setting

1) Brand vector, Word vector dimension : 500

2) Window : 8

3) Epoch : 10

4) Model : Distributed Memory model

5) 300

6) Average / concatenation average

w1 w2 w10

w11

Brand ID

average

…

300 
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-UGC(User generated content) , 
-Counting-based , ( : / : , , reproducible )

-Counting-based Word2vec Brand2vec 
1

10

-
-

- bias
-
-

Source : Enterprise Strategy Group, 2010*File = File-based or Unstructured data

Review
/

Social 
Media
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- , 

- Noise
-



- 1) UGC
Text mining , , 2

11

- SKT Social Media Buzz
1)

- LG Social Media 
.2)

- , , LG CNS 
Social Media Text 

.

- Text mining 
Business .

- Social Media 
[2], sentiment

[4], LDA(Latent Dirichlet
Allocation) [7] 

1) http://www.bizwatch.co.kr/pages/view.php?uid=8966
2) www. etnews.com/20141124000268
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– 2) Word Representation
Text Text ‘ ‘ . 

Discrete , Neural network 
Distributed .2

12

) One-hot vector
Word-word / Word-Document Matrix

) Word2vec, Glove

Discrete representation Distributed Representation

-
/ 

- ‘similarity’ 
- ‘ ’
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- Neural Network continuous 
vector 

- Bengio[1] Mikolov[5] 
(Word2vec)

- similarity , 
similarity 
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– 2) Word representation
Word2Vec C window , 𝑝 𝑤𝑂 𝑤𝐼
Maximize 𝑊𝑉×𝑁 𝑊′𝑁×𝑉 Neural Network .
Gradient Descent 𝑊𝑉×𝑁, 𝑊′𝑁×𝑉 representation .

2

13

: Reference 
[6]

- Vocabulary size 𝑉,Hidden layer size 𝑁 (=Word Vector Size)
- Input node One-hot encoding 
𝑥1=[1,0,…0], 𝑥2=[0,1,…0], 𝑥𝑉=[0,0,…1] 

- 𝑊𝑉×𝑁 𝑊′𝑁×𝑉 random 

𝑥𝑘 , 𝑥𝑘𝑇 ∙ 𝑊 = 𝑊𝑘∙ = 𝑣𝑤𝐼
window 𝑣𝑤𝐼 h .

𝑝 𝑤𝑂 𝑤𝐼 =
exp(𝑣′𝑤𝑂

𝑇
∙ 𝑣𝑤𝐼)

 𝑗=1
𝑉 exp(𝑣′𝑤𝑗

𝑇 ∙ 𝑣𝑤𝐼)

Input 

max 𝑝 𝑤𝑂 𝑤𝐼
Gradient Descent (+Negative Sampling)

• Training

2015-12-02 
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Word Representation

Word2Vec ( class) . 
Doc2vec [3] Paragraph , Class2vec[8] / class 

.
2

14

Class_ID Paragraph 
ID w1 w2

Average/concatenate

w3 Word2Vec

Doc2Vec

4 Review Positive 
3 Negative class

2015-12-02 

– 2) Word representation

Class2Vec 

( ) ID
( )

window 
,



Proposed Method – 1) Brand2vec
Distributed Memory Model[3] & Class2vec[8] 

Social media product review data
‘ ’ vector ?

3

15

w1 w2 w3

w4

Brand ID
Nike

Samsung

Coca cola

Apple

Hyundai

) Samsung Review Brand_ID = ‘Class_brands_Samsung’ ID
Samsung Review Vector

2015-12-02 

Average/concatenate



- Dimension 
- Windows
- Training epoch
- Methods (PV-DM/PV-DBOW)
- Concatenate/average
- Negative Sampling, Subsampling of Frequent words 

Proposed Method – 2) Brand2vec Parameter Optimization
Word2vec parameter

, word dimension, window size, training epoch parameter 3
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w1 w2 w10

w11

Brand ID

Average/concatenate

…

Dimension

distributed memory (PV-DM) distributed bag of words (PV-DBOW)



Proposed Method – 2) Brand2vec Parameter Optimization
Brand Vector embedding category .

, Brand , word , 
. , 2 .3
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Electronics

Beauty

Clothing

Samsung review 1

LOREAL review 1

LOREAL review 500

D&G review 1

D&G review 500

Samsung review 500

…

Electronics

Beauty

Clothing

1 2Brand Vector Document Vector 



– 1) Dataset Description
Amazon Review Data[4] Electronics 2012 3 review, 3 token 

. 9,557 10 review , 

Logitech, Sony, Generic review .4
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2012 Electronics review 5,566,912 reviews

Review , brand 2,959,904 reviews

Review 10 Brand 2,944,904 reviews

Total tokens 218,288,099 token

Number of unique words 886,768 words

Year Num of Reviews
2012 611,669
2013 1,405,001
2014 954,708

Brands 9,557

Review 10
Brands 5,079

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

Number of Reviews by Brands



– 2) Parameter search
1 Doc2vec review .

document vector training/test set training set logistic regression .

window size, dimension, epoch test accuracy .
4
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0.86
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Dimension, Window size accuracy

100 200 300 400 500

0.76

0.78

0.8

0.82
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0.88

0 2 4 6 8 10 12

Epoch accuracy
Dim : 500, 
windows 4



– 2) Parameter search
2 Brand2Vec Brand Vector .

Brand Vector training/test set training set logistic regression .

window size, dimension, epoch test accuracy .
4
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0.925

0.93

0.935
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0.945
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0.955

4 6 8 10 12

Dimension, Window size accuracy

100 200 300 400 500
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0.915

0.92

0.925

0.93

0.935

0.94

0.945

0.95

0.955

0.96

0 2 4 6 8 10 12

Epoch accuracy
Dim : 500, 
windows 12



- 2) Parameter search
1, 2 dimension 500 category .

, Document window size , 

Brand vector . , Dimension 500, window 8, epoch 10
4
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• Parameter setting

1) Brand vector, Word vector dimension : 500

2) Window : 8

3) Epoch : 10

4) Model : Distributed Memory model

5) 300

6) Average / concatenation average

• Preprocessing

1) #,?,@ 

2)

3)

w1 w2 w7

w8

Brand ID

average

…

300 



– 3) Application #1 Product positioning
Modeling Samsung, Apple Brands vector

Brand Vector, Vector cosine similarity .
Brand Vector , Brand .

4

22

Samsung Brand Vector 
vs 다른 Brand Vector

Rank Brand Vector Similarity

1 brand_Acer 0.599127412

2 brand_Toshiba 0.554059386

3 brand_Proscan 0.502482474

4 brand_Lenovo 0.496127099

5 brand_Sharp 0.493932307

6 brand_HP 0.493476391

7 brand_TCL 0.466564476

8 brand_Dell 0.465381593

9 brand_VIZIO 0.463649154

10 brand_Kocaso 0.456790328

11 brand_Seiki 0.451489329

12 brand_Hannspree 0.439872414

13 brand_Le Pan 0.434715688

14 brand_Pipo 0.430985391

15 brand_Asus 0.427316636

16 brand_OCZ 0.426803976

17 brand_TabletExpress 0.4194749

18 brand_Marquis 0.416073591

19 brand_Double Power 0.409678906

20 brand_Kaser 0.407244563

Samsung Brand Vector 
vs Word Vectors

Rank Word Vectors Similarity

1 samsung 0.311653763

2 samsung's 0.283994943

3 smart 0.251906753

4 google 0.249304563

5 -inch 0.234910056

6 ativ 0.231575415

7 lg 0.229704186

8 series 0.227229744

9 plasma 0.225709692

10 smarttv 0.224222615

11 viera 0.218730122

12 dlp 0.213553518

13 microsdxc 0.205569863

14 multitasking 0.202972621

15 dual-core 0.20019044

16 snappy 0.200056091

17 quad-core 0.19897674

18 random 0.194532454

19 bd 0.194449708

20 android 0.191939622

Canon Brand Vector 
vs 다른 Brand Vector

Rank Brand Vector Similarity

1 brand_Nikon 0.837055743

2 brand_Focus Camera 0.794900835

3 brand_Fujifilm 0.777616978

4 brand_Sigma 0.764016926

5 brand_Pentax 0.762909949

6 brand_Tamron 0.761495411

7 brand_Tokina 0.709402978

8 brand_Rokinon 0.704099953

9 brand_SSE 0.690469563

10 brand_Vivitar 0.674572706

11 brand_Olympus 0.671126723

12 brand_Bower 0.670254111

13 brand_Leica 0.663152575

14 brand_Zeikos 0.660996616

15 brand_Bower Camera 0.654028356

16 brand_Holga 0.638572991

17 brand_Ricoh 0.6347543

18 brand_Raynox 0.632844329

19 brand_Elite Brands Inc 0.622957945

20 brand_HeroFiber 0.615471661

Canon Brand Vector 
vs Word Vectors

Rank Word Vectors Similarity

1 canon 0.429237217

2 zoom 0.407715142

3 dslr 0.406417727

4 telephoto 0.389285982

5 nikon 0.376861036

6 slr 0.376529872

7 bodies 0.362603426

8 megapixel 0.35245049

9 macro 0.347912639

10 point-and-shoot 0.339259535

11 minolta 0.337206662

12 full-frame 0.334055722

13 low-light 0.330319881

14 cannon 0.327950805

15 -mm 0.326378137

16 wide-angle 0.324263781

17 panoramic 0.318859756

18 lens 0.316940278

19 body 0.312601537

20 nex 0.309334666

2015-12-02 



– 3) Application #1 Product positioning
Brand2Vec representation Vector

Brand Property . 

Computer, Earphone, Camera Vector Brand Vector .
4

23

Rank Brand Cosine Sim

1 Dell 0.141820

2 StarTech 0.122915

3 SIB 0.103958

4 HP 0.103505

5 Cooler Master 0.099601

Rank Brand Cosine Sim

1 Sennheiser 0.211692

2 Monster 0.187543

3 JVC 0.145613

4 Monoprice 0.134583

5 Bose 0.123318

Rank Brand Cosine Sim

1 Canon 0.199109

2 Nikon 0.187253

3 Neewer 0.141008

4 Case Logic 0.077866

5 Panasonic 0.074816

(𝑐𝑜𝑚𝑝𝑢𝑡𝑒𝑟 + 𝑑𝑒𝑠𝑘𝑡𝑜𝑝)/2 (𝑐𝑎𝑚𝑒𝑟𝑎 + 𝑐𝑎𝑚𝑒𝑟𝑎𝑠)/2(𝑒𝑎𝑟𝑝ℎ𝑜𝑛𝑒+ ℎ𝑒𝑎𝑑𝑝ℎ𝑜𝑛𝑒)/2

2015-12-02 



– 3) Application #1 Product positioning
Review 50 Agglomerative hierarchical clustering .

vector cosine similarity pair-distance matrix , Ward’s minimum variance method 
. Canon, Nikon .4

24

Camera

Audio

Phone acc

PC
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Logitech

Sony

Generic

SanDiskSamsung
Asus

Canon

Apple
Garmin

Panasonic

Western Digital

BELKIN

eForCity

Nikon

Case Logic

SANOXY Mediabridge

Motorola

Netgear

HP
Dell

Neewer

Seagate

LG

Sennheiser

Roku

Microsoft

Pyle

OtterBox

Google

Philips

StarTech

Corsair

Bose

VideoSecu

BlueRigger

SIB

Cooler Master

RCA

Targus

Monoprice
Toshiba Cheetah

Crucial

TP-LINK

JVC
Griffin Technology

Monster

Foscam

Pioneer

– 3) Application #1 Product positioning
50 Brands Brands Vector T-SNE

Dendrogram Brand2Vec Brand .4
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Camera

TV mounts

Media players
Phone Acc

PCPC components



– 3) Application #2 Keyword extraction
.

Samsung review , 
.

4
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'the' 248605

'i' 176480

'and' 143593

'to' 139232

'it' 138997

'a' 127862

'is' 90798

'this' 77955

'for' 68564

'of' 60744

'my' 60073

'with' 53027

'that' 51316

'in' 48394

'on' 46018

'you' 43621

'have' 41533

'was' 40660

'not' 40227

'the' 126988

'i' 102026

'it' 85896

'and' 78219

'to' 75939

'a' 63404

'is' 47089

'my' 38751

'this' 38393

'for' 37519

'of' 32447

'with' 28079

'that' 27412

'you' 25156

'in' 24011

'on' 23682

'have' 23463

'was' 22945

'apple' 22576

'the' 91585

'i' 62185

'it' 51693

'and' 48569

'a' 47302

'to' 46632

'is' 34210

'this' 25846

'for' 23818

'of' 22477

'my' 18969

'that' 18556

'on' 17431

'with' 16796

'mouse' 16560

'keyboard' 16430

'you' 15231

'in' 15154

'but' 14456



– 3) Application #2 Keyword extraction
‘ ’ 

𝑃 𝐵𝑟𝑎𝑛𝑑𝑠 𝑤𝑜𝑟𝑑 . , .4
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Review 
‘ ’ 𝐴𝑗 [1]

[1] 3 Review 3 Random Sampling , NLTK Part of Speech tagging

Brand
Conditional Probability 

Similarity

𝑃(𝐵𝑖│𝐴𝑗) = 
exp(𝐵𝑖∙𝐴𝑗)

 𝑏𝑟𝑎𝑛𝑑𝑠 exp(𝐵𝑏𝑟𝑎𝑛𝑑∙𝐴𝑗)Brand Vectors 𝐵𝑖, 

) 𝑖 ∈ {𝐴𝑝𝑝𝑙𝑒, 𝑆𝑎𝑚𝑠𝑢𝑛𝑔 … }

) 𝐴 ∈ {𝑔𝑜𝑜𝑑, 𝑛𝑖𝑐𝑒, 𝑛𝑒𝑤 … }

Brand 

)

2015-12-02 

, 
?

𝑃 𝐻𝑃 𝑛𝑒𝑤 = exp 𝐻𝑃∙𝑛𝑒𝑤

exp 𝐻𝑃∙𝑛𝑒𝑤 +exp 𝐷𝑒𝑙𝑙∙𝑛𝑒𝑤 + …



– 3) Application #2 Keyword extraction
, Desktop 9 𝑃(𝐵𝑖│𝐴𝑗) 

. Samsung, Apple, Microsoft .

Review PMI [1] 4

282015-12-02 

[1] window size = 3, 10 word



– 3) Application #2 Keyword extraction : Samsung
Samsung Brand , Samsung 3d Active Glasses Samsung 

. 

.4

292015-12-02 

glasses, 3d

Network, TV

Photographer, 
reviews

Samsung 3d Active Glasses

Dish Network

much cheaper 
than any other 

active 3d glasses

I should 
mention that my 
signal provider 
is dish network



– 3) Application #2 Keyword extraction : Apple
‘Extra’ , . 

‘Protective’ , Apple issue .4
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Trackpad, 
mouse ..

cash, spend

Extra (
)

Case, plastic, 
cover

recommend 
a protective
carry case

I recommend 
buying the or gb
and spending the 
extra money gb

Protective case, cover( )



– 3) Application #2 Keyword extraction : Microsoft
Microsoft keyboard ,

XBOX .4
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Sculpt, Keyboard

Elite, positioning

Hot keys

Ergonomic Products

Xbox Controller ‘Elite’



Discussion – 1) 
Text mining Frequency . , 

, .

, Brand Vector , .5

32

•

•

•

•

•

•

•

•

•

•

2015-12-02 



Discussion – 2) 
Brand Vector , 

, , Social Media vector representation .
clustering , keyword .

5
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[0.28, 0.56, 0.13, …0.91]

[0.32, 0.65, 0.18, …0.25]

[0.32, 0.65, 0.18, …0.25]

Brand2vec Keyword 

Brand2Vec

혜리(예시)

word distance

단발 0.xx

애교 0.yy

이쁜 0.zz

귀여운 0.ww

김연아(예시)

word distance

홍보 0.aa

피겨 0.bb

아름다운 0.cc

응원 0.dd



– 3) Summary & Future work

• Summary

- Review Vector representation 

- Brand Vector 
- Hierarchical Clustering, Positioning Map 

- Brand Product Property

- Conditional Probability Brand 

- Brand2Vec , , 

• Future work

- Electronics , Brand

- review data

- Model Sentiment Sentiment analysis

Word2Vec , Brand Vector . 
, conditional probability Brand keyword . 

parameter search , Brand .6

342015-12-02 
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