
Solution – Phase I

Setting: 
• input: textual reviews and explicit ratings
• Output: personalized predicted rating

Intuit ion 1:
• Reviews don’t necessarily reveal user 

preferences or item traits
• They describe the matching between them
• Spans a single review which is easier to 

process

Intuit ion 2:
• Reviews might be ambiguous or simply do 

not cover some important aspects
• There could be a varied level of uncertainty
• Infer the distribution of the matching
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Matching Vectors
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𝑞𝑖

𝑚 = 𝑝𝑢 ⊙𝑞𝑖

Generative Model

Vector 𝑧 influences the user while 
generating the observed 𝑟 and 𝑡

Matching vectors distribution

Objective
σ 𝑟,𝑡 ∈𝐷 ln 𝑃 𝑟|𝑡; 𝜃 = σ 𝑟,𝑡 ∈𝐷 ln 𝑧𝑃׬ 𝑟 𝑧, 𝑡 𝑃 𝑧 𝑡; 𝜃 =

σ 𝑟,𝑡 ∈𝐷 ln 𝑧𝑃׬ 𝑟 𝑧; 𝜃 𝑃 𝑧 𝑡 ≥ 𝑁 ⋅ 𝔼 𝑟,𝑡 ∼𝐷𝔼𝑧∼𝑃 ⋅ 𝑡; 𝜃 ln 𝑃 𝑟|𝑧

Lower bound for the objective

Decoder: 𝑃(𝑟|𝑧)
• 𝑧 is an intermediate step in the process of inferring the 

matching vector. 𝑚 = 𝑔 𝑧; 𝜃

• Overall matching: Ƹ𝑟 = σ𝑓𝑚
𝑓

• Randomness effect: 𝑃 𝑟 𝑧; 𝜃 = 𝑁 Ƹ𝑟, 𝜎𝑟
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Encoder: 𝑃(𝑧|𝑡)
• We assume 𝑃 𝑧 𝑡 ∼ 𝑁 𝜇𝑡, Σ𝑡
•Σ𝑡 is diagonal

• 𝜇𝑡, Σ𝑡 are implemented via a CNN-based architecture
•Separate only in the last layer

Augmented CF

• Common to latent factor models – inner product 
indicates affinity

• Ƹ𝑟𝑢𝑖 = 𝑝𝑢 ⋅ 𝑞𝑖 = σ𝒇 𝒑𝒖 ⊙𝒒𝒊
𝒇

• Objective: min
𝜃

E 𝑙 𝑟, Ƹ𝑟; 𝜃

•Single scalar label

•Augmented objective: 
•Matching vectors: apply Phase I and take the 
mode of the distribution
•min

𝜃
E 𝑙 𝑟, Ƹ𝑟; 𝜃 + 𝛼 ⋅ 𝑝𝑢 ⊙𝑞𝑖 −𝑚 2
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•A per-dimension label
• Ƹ𝑟 = σ𝑓 𝑝𝑢

𝑓
⋅ 𝑞𝑖

𝑓
= 4, 𝑟 = 3

•All factors 𝑝𝑢
𝑓
⋅ 𝑞𝑖

𝑓 will be decreased

MSE comparison with baselines

MSE obtained by Phase I

• A robust and fast approach for rating prediction
• Achieved by capturing the dynamics of user 

generated reviews
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Problem Solution – Phase II

Results
10/10

"The best movie I ever watched in any form or 
any in language".

No, I am not exaggerating! It is the best movie 
ever, whether in human form or in animated. 
The story is nice and free flowing and without 
any unnecessary bumpers. One can not 
recognized the voices behind the characters, 
because the characters are so prominent. Music! 
Let me say I am not very fond of English pop 
songs, but I could hum almost most of the songs 
of this movie, so I would say, music is that nice. 
Animation is superb, landscapes are eye 
catching, dialogues are sharp and comedy is at 
its best. What more might I say?

Summary


