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01 Introduction

Á ᾍ ͖ὢ╢ Ḙѽᴘ ╩ ᾂᵞ ͖͖ ṏ͒ ʷצּ

Á╩ О╢ ỵ Ḑ ˷♫ᾋᾂ ̐ ᶶᵃᾋᾂ ╢ Ḙѽ

Á♆■ừ˛כ╢ Ḙ♆╓ᴘ ╩ ∙ ἲẈ ˼╢ ⱭἘ

ἲẈ■Ӧ╢ ₠ׇ╩ ὒ ╧↑ !ʷצּ



01 Introduction

♫ Ӧ╧ Ћᶱ ᵡ╕ҢŒ-

ϼʷ ∙ ѡ ˣᵠ ῳל Ὕ ?ϫ

ἲẈ■Ӧ╕ ₠ׇ╩ ˼╢ Ὕᵡ╕ ♫ ở╧›Ἁ

ˉ╩╢ Ḑ ⅔̬› ʷ◌ ♅ ♫ ╖ ♫̎

ḗѡ ἉẈᾂᵎ ∙ ˪ ӄ‰̃, ἲẈ■╢ ⅔̬›

Ӹׇ ᾋᾂ › Ҋ ̒ᾑ╧ еῳּ̃ק ▐Ѹ.



01 Introduction

Collaborative Filtering ╕ ἲẈ■ Ἅ Ҳ ╧ᴌ╖ ͖Ḗ╓ᴘ ỮӅ ┘ở Ἐ ╧∏ ἲẈ■

ᴘṥ ᶙ ἲẈ■›˪ ˼ קּ ᶠ җ ♫ › Ҋ Ἅ Ҳᵎ ₆ ѡ Ό̃ᵖּס╧Ѹ.

(Collaborative Filtering : CF)



01 Introduction

Collaborative Filtering ╕ Ἐ̎♅╩ ˉ╩ Ό̃ᵖּס╓ᴘἉ Ѹ‗ ṧ›Ἁ ↑

ӄ̃ ▐╓ϫ, Collaborative Filtering › Ҋ ᶖ ʷּק ᶴ♫♣╕ ἳ♅╓ᴘקּ Ӌʷ ӅѸ.

ÁΌ̃ᵖּס╢ →ὝἘ› Ẉ еּק Ὸ╕ Ό̃ᵖּס╢ ₆ ᴌ

Á͖Ⱳ╢  ᵝ›Ἁ ở↑ ѡ ╩♅ר♩ Ң╧ ╢ Ἅ Ҳ Ҋ Ἐ ṥⱱ



01 Introduction

ש╧ ᶴ♫♣╖ ˷ ̃■ Ṓ ⁴̬›Ἁѡ Collaborative Filtering ₆ ᴌ ừ╖ ⌐

╩♅ר♩ Ң╧ ịᵠ ῳѮׇ ♩Ἐ♅╩ Ң╧ ᵎ ↑ ᾋᾂ ╖ ˉḘ ₁Ѹ.

Quantitative Data (Evaluation rating) Qualitative Data (Purchase review)



02 Related Research

ÁOpinion Mining

ʾἘ ṧἊ (Sentiment Analysis)╧ׇ̃Ҳ ᶏ, ♩ Ḑ Ẉ♩ ᾂ Ң╧ ╢ ♅̒ד ♩ṏᵎ

ᾌṇ ͖ ⌐ NLP, Text Analysis, Computational Linguistics ᵎ ↑ ѡ ˣ╖ ᵣ Ѹ. ╪Ḗ

♅╓ᴘ Topic ֛ѡ ᶴἉ╢ ♆Ḗ♅╩ ᶴᵮ ͌Ἐ (Polarity) ̐ ̒ᴍ  □Ἐ■╢ Ҳᵎ ѻ Ѹ.

Á Positive

Á Neutral

Á Negative



02 Related Research

ÁCollaborative Filtering

 ᵝ (Collaborative Filtering) ♥͍ ḟḶ╕ ở↑■╢ ♫ › Ҋ ̬ᵭ Ḑ Ἅ ⌐₫

҆ ♫ › Ҋ ṥ ʷ ♣Ὕ ӫ╢ ̐˛ Ҽ̐ Ѹᵍ ởד╧ ϼᵘ ┘ở ˷♩╖ ͖Ḗ╓

ᴘ ᶘҥ╖ ỵἘ ̃, Ѹ╘ ở↑■ʷ ̒ᾑ╖ ʷֹו ˣ ˆ╕ ♫ ╖ ₆ ͖ ⌐ Ό̃ᵖּס╧Ѹ.

Á Product

Á Neighbor



02 Related Research

ÁCombination of opinion mining and Collaborative Filtering

Collaborative Filtering ̐ Opinion Mining ╖ ˷ ᴋѡ ᾋҲѡ ᵭ→ ♅╓ϫ, ͖Ⱳ╢ ⁴̬›Ἁ

ἲẈ■╢ ᵖṻᵎ ↑ Collaborative Filtering ╢ ἘѨ╧ Ҕ →Ὕ ˷̐ᵎ ṏ₁╓ᶏ, Opinion

Mining ̐ ˷ Ӆ ̬ᵭ ᵖṻѡ ṏѸ ♩ ♫ ᶙᴙ╖ ỵἘ Ὕ ▐Ѹ.

PORE* with 
MAE

Item -Based CF 
with MAE

User-Based CF
with MAE

Mean Absolute Error
( ͉ ♇Ҋ ₓ )

1.19 3.10 2.96

*PORE= Preference and Opinion -based REcommendation



03 Proposed Recommendation System

ÁProposed recommendation system process



03 Proposed Recommendation System

ÁProposed recommendation system model

Á ╞╜╝═╓╞▬░▪░▫▪╜░▪░▪▌╝▫▪═▬▬■░▄▀╓╪◄╪

Á ╞╜═╓ ╞▬░▪░▫▪╜░▪░▪▌═▬▬■░▄▀╓╪◄╪

Å ═╢ͅ╞╜═╓ ╢ ╣╢

Å ╒╢ͅ╞╜═╓ ╢ ╣╢Ⱦ

Å ╝╢ͅ╞╜═╓
╢ □░▪╢

□╪●╢ □░▪╢
ɇ ȟ

╣╢ □░▪╣╢

□╪●╣╢ □░▪╣╢
ɇ

Å ╝═╢ͅ╞╜═╓
╢ □░▪╢

□╪●╢ □░▪╢
ɇ

╣╢ □░▪╣╢

□╪●╣╢ □░▪╣╢
ɇ



04 Experimental Evaluation

ÁData set

Ś@l`ynmfind food reviews data (October, 2012(ś120Kˉ╢ Ң╧ ᵎ ↑ ₁Ѹ.



04 Experimental Evaluation

ÁOpinion mining

♫ › Ҋ ἲẈ■ʷ □Ἐ ᾂ ᵖṻʷ ˄ѡ ͔♩, ṥ♩, ╩♅ᵛשׂ ╢˵╖ ṇ ѡ ṧἊ╧

ᶏ, ḅᵖ ̬ Ӆ ʾἘ ở♆̐ □ἘӅ ἲẈ■╢ ᵖṻᵎ ᵭ  ᾂ ϼ ͌Ἐ╖ ṧἊ ˪ ӅѸ.



04 Experimental Evaluation

ÁUser-Based Collaborative Filtering

♫ ╖ ̬ᵭ ̃■ ѡ ἲẈ■╢ ̬ᵭ ϼ ᴘ ╪›Ἁ ἲẈ■ᵎ ᴘ╓כ͖ Ѹᵍ ἲẈ■Ӧ̐

┘ởҲᵎ ˾Ợ  ʷ◌ ʷ͢↔ ╧∏╖ ῳϼ̃ ╧∏Ӧ╢ Ἐ › Ӹׇ ♫ ╖ .Ѹכ



04 Experimental Evaluation

ÁUser-Based Collaborative Filtering

Ṓ ⁴̬›Ἁѡ 80%╢ Training Ң╧ , 20%╢ Test Ң╧ ᴘ ṧἊ╖ Ὕ ₁╓ᶏ, ἲ 3ḱ

╧ừ ̬ᵭӅ ♫ ╓ᴘ ṧἊ╖ שּ ₁̃, ở↑■ ┘ởҲ ♩› Cosine Similarity ᵎ ở↑ Ѹ.

Å Precision = ᾋᾂ ╧ ♫ שׂ ᾏ♫ ἲẈ■ʷ ꜙῳ ѡ ♫ ╢ Ẉ┬

Å Recall = ἲẈ■ʷ ᾏ♫ᴘ ꜙῳ ѡ ♫ שׂ ᶖ ˉ╢ ♫ ╖ ♩ ˪ ѡּק╢ Ẉ┬

Å TPR = ᾋᾂ ╧ ♫ שׂ ở↑■ʷ Ἅ ♫ ╢ Ẉ┬

Å FPR = ᾋᾂ ╧ ♫ שׂ ἲẈ■ʷ Ἅ קּ Ὸ╕ ♫ ╢ Ẉ┬



05 Result and Discussion

ÁOpinion Mining

╪ṥ ╢˵╧ ̐Ҳ ˪ ϸ˛ϫ е˪ ϫ ϫ ש╧ 269ˉ╢ Ң╧ ᵎ Ь╧ּכ(Noise) Ң╧ ᴘ

ṧᵃ  ♫˛  -10›Ἁ 20♣ ở╧╢ 119,731ˉ╢ Ң╧ ᴘ ṧἊ╖ שּ ₁Ѹ.



05 Result and Discussion

ÁOpinion Mining



05 Result and Discussion

ÁUser-Based Collaborative Filtering

F-measureᵎ ᶘҥ›Ἁ ʷ◌ ♅ ╧∏╢ Ὕᵎ ͖ ⌐ ṧἊ╖ ᾏᾋ ˷̐╧Ѹ.

Å OMNAD = 10ᶕ (F = 0.0425)

Å OMAD = 10ᶕ (F = 0.039174)

Å AS_OMAD = 10ᶕ (F = 0.0655)

Å CS_OMAD = 20ᶕ (F = 0.0672)

Å NS_OMAD = 40ᶕ (F = 0.2007)

Å NAS_OMAD = 20ᶕ (F = 0.2417)



05 Result and Discussion

ÁUser-Based Collaborative Filtering (OMNAD)

10ᶕ╢ ╧∏ Ὕᴘ Ἇ♩ ╖ Ԃ ʷ◌ →Ὕ ˷̐ᵎ ṏ₁Ѹ.



05 Result and Discussion

ÁUser-Based Collaborative Filtering (OMNAD)

10ᶕ╢ ╧∏ Ὕᴘ Ἇ♩ ╖ Ԃ ʷ◌ →Ὕ ˷̐ᵎ ṏ₁Ѹ.

Number of item 1 2 3

Precision 0.0732 0.0385 0.0265

Recall 0.0368 0.0488 0.0543

TPR 0.0368 0.0488 0.0543

FPR 0.0000460 0.0001434 0.0002420



05 Result and Discussion

ÁUser-Based Collaborative Filtering (OMAD)

10ᶕ╢ ╧∏ Ὕᴘ Ἇ♩ ╖ Ԃ ʷ◌ →Ὕ ˷̐ᵎ ṏ₁Ѹ.



05 Result and Discussion

ÁUser-Based Collaborative Filtering (OMAD)

10ᶕ╢ ╧∏ Ὕᴘ Ἇ♩ ╖ Ԃ ʷ◌ →Ὕ ˷̐ᵎ ṏ₁Ѹ.

Number of item 1 2 3

Precision 0.0662 0.0365 0.0242

Recall 0.0328 0.0469 0.0502

TPR 0.0328 0.0469 0.0502

FPR 0.0000458 0.0001419 0.0002395



05 Result and Discussion

ÁUser-Based Collaborative Filtering (AS_OMAD)

10ᶕ╢ ╧∏ Ὕᴘ Ἇ♩ ╖ Ԃ ʷ◌ →Ὕ ˷̐ᵎ ṏ₁Ѹ.



05 Result and Discussion

ÁUser-Based Collaborative Filtering (AS_OMAD)

10ᶕ╢ ╧∏ Ὕᴘ Ἇ♩ ╖ Ԃ ʷ◌ →Ὕ ˷̐ᵎ ṏ₁Ѹ.

Number of item 1 2 3

Precision 0.1165 0.0635 0.0459

Recall 0.0516 0.0702 0.0803

TPR 0.0516 0.0702 0.0803

FPR 0.0000423 0.0001347 0.0002288



05 Result and Discussion

ÁUser-Based Collaborative Filtering (CS_OMAD)

20ᶕ╢ ╧∏ Ὕᴘ Ἇ♩ ╖ Ԃ ʷ◌ →Ὕ ˷̐ᵎ ṏ₁Ѹ.



05 Result and Discussion

ÁUser-Based Collaborative Filtering (CS_OMAD)

20ᶕ╢ ╧∏ Ὕᴘ Ἇ♩ ╖ Ԃ ʷ◌ →Ὕ ˷̐ᵎ ṏ₁Ѹ.

Number of item 1 2 3

Precision 0.1048 0.0588 0.0408

Recall 0.0598 0.0834 0.0923

TPR 0.0598 0.0834 0.0923

FPR 0.000388 0.0001225 0.0002081



05 Result and Discussion

ÁUser-Based Collaborative Filtering (NS_OMAD)

40ᶕ╢ ╧∏ Ὕᴘ Ἇ♩ ╖ Ԃ ʷ◌ →Ὕ ˷̐ᵎ ṏ₁Ѹ.



05 Result and Discussion

ÁUser-Based Collaborative Filtering (NS_OMAD)

40ᶕ╢ ╧∏ Ὕᴘ Ἇ♩ ╖ Ԃ ʷ◌ →Ὕ ˷̐ᵎ ṏ₁Ѹ.

Number of item 1 2 3

Precision 0.4601 0.2289 0.1451

Recall 0.1529 0.1906 0.1955

TPR 0.1529 0.1906 0.1955

FPR 0.0000174 0.0000744 0.0001375



05 Result and Discussion

ÁUser-Based Collaborative Filtering (NAS_OMAD)

20ᶕ╢ ╧∏ Ὕᴘ Ἇ♩ ╖ Ԃ ʷ◌ →Ὕ ˷̐ᵎ ṏ₁Ѹ.



05 Result and Discussion

ÁUser-Based Collaborative Filtering (NAS_OMAD)

20ᶕ╢ ╧∏ Ὕᴘ Ἇ♩ ╖ Ԃ ʷ◌ →Ὕ ˷̐ᵎ ṏ₁Ѹ.

Number of item 1 2 3

Precision 0.5093 0.2383 0.1503

Recall 0.2039 0.2500 0.2572

TPR 0.2039 0.2500 0.2572

FPR 0.0000203 0.0000948 0.0001763



05 Result and Discussion

ÁUser-Based Collaborative Filtering


