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Why Generative Recommendation
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Mapping

* Simplify
recommendation

process to one stage

 Directly generate items
for recommendation

 Implicitly enumerate all
items

e Use finite tokens to

represent infinite items
e #tokens=1000
 |IDlength =10 tokens
 f#items=1000%=103°

Huge number of items on
recommendation platforms
Computationally expensive
score calculation for each
Multi-stage filtering to
narrow down candidates

 Simple methods at early stage
e Complex models at final stage

Gap between academic
research and industrial
applications

Search

N\ B

Index Set Index Set

D DO B P BB BB

/

I i ——

Pre-rank

Generate

Rank

'Rerank

Traditional Generative
Recommendation Recommendation

ID Creation Methods

Generalized Definition of ID LLM-compatible IDs
D

g An ID in recommender systems is a

sequence of tokens that can uniquely
_identify an entity, such as a user or an item.

e Retain collaborative information of IDs in

LLM environment
e User-user

* Embedding ID *  ltem-item

» Sequence of numerical tokens * Useritem |
e <item>< ><73><91> * Short and exact representations of IDs

* Sequence of word tokens e Similar users/items share more tokens
e Item title * Remaining tokens distinguish them

 The Lord of the Rings
* |tem description . . . .
* News article
* Sequence of meaningless words . . . . e

 Ring epic journey fellowship adventure [1] Image credit to [1]

How to Do Generative Recommendation

Rating Prediction Explainable Recommendation Conversational Recommendation

USER: | like action movie.
How would user 1234 » LLM » 412 Explain to user_1234 why h . h SYSTEM: How about Mission Impossible?
rate item_5678? ' item_5678 is recommended LLM The movie is top-notc USER: | have watched it before. » LLM » What about Heart of Stone?

SYSTEM:

Top-N Recommendation Review Generation Evaluation

Select one item as recommendatign | Generate a review for | | . . .
for user_1234 from the following candidates: LLM 9312 Lser 1234 about jterm 5678 LLM The hotel is located in ... Automatic eva I uation
item_6783, ..., item 9312, item 2834 - - . .« L.
* RMSE and MAE for rating prediction

: : : L * NDCG, precision and recall for top-N recommendation
Sequential Recommendation Review Summarization and sequential recommendation

 BLEU and ROUGE for text similarity

Given user_1234’s interaction history Please summarize the following ° . /
item 3456, ..., item 4567, item 5678, predict » LLM » 6789 review that user_ 1234 wrote for » LLM » great location O n I Ine A B tests
the next item that the user will click item_5678: the hotel is located in ... .
- * Human evaluation

Challenges and Opportunities

LLM-based Agents for Recommendation Bias Others References
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s o | Sensitive Attribute 1 Hallucination
. g . " " . e eutra
rite a travel report for a trip to You are a planner who is an expert at coming up with a todo list for a given objective. . I I
cluding recommendations For each task, utilize one of the provided tools only when needed. . . 1 H u a W e n u e e t a I H O W t O

" at;es, anlcaoca Ensure the list is as short as possible, and tasks in it are relevant, effective and short. | am a fan of Adele. Please ! lam _a white fa n of Adele. Please el ° ’ ’ °
Ation for bravelors Gidias Develop a detailed to-do list to achieve the objective: Write a travel report for a trip to China, including provi de me with a list of 20 pI’OVlde me with User ‘ O n t e n t B I a S
ow to stay safe and healthy and recommendations for sights, activities, and local cuisine, as well as practical information for travelers, such as how d p I - - .
igate the country. to stay safe and healthy and how to navigate the country. song titles in order o, . X
it v o index item ids for

vigate the country.
preference that you think |
Provided tools:

Search: Ideal for answering questions related to current events or gathering information. M Please do not [ i - g g:tllll:r:fe':; :E eD:;i Tra n S p a re n Cy a n d E X p I a I n a b I I Ity
I

Image Captioning: Add informative captions to a photo. P rovide a ny additional Usar [ .
;s\& + @ + Machine Translation: useful when you need to translate the original language into English. information about the 4. Hello r e C O m m e n a t I O n O u n a t I O n
< WY Google Places: Useful for when you need to validate or discover addresses from ambiguous text.
\ J
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1) Research safety tips & precautions while e, T _'Below are some tips to help you stay safe I n f e r e n C e Effl C I e n C * *
travelling in China (use search). | = Whils traveling n China.. 1. Someone Like You : y . . " .
;_7;;_ = N ina, officially the People’s Republic of % 2. RO"lng in the Deep 1 |am an African American fan of 2 G Y t I O .
" " . __‘_A e ina, isa country in East Asia... / 3. Set Fire to the Rain Adele. Please provide me With L4 L] e ’ I n I a n ’ e a [} e n a I [ ]
2) Gather info on recommended sightseeing = ! ser u t I m O a e CO m m e n a t I O n
spots & popular attractions in China (search). — Sl — Best Time to Travel to China While the ety 4. Hello

Domain Expert Models

best time to travel weather-wise is 5. When We Were Young iDissimiIar! 1. Love on Top W h I I I I I l I l t d I I l .
~between May andJune.or September and 6. All 1 Ask . % 2.1 Will Al L Y ° e n e e S O a I n
i e o 7. Skyfall 1 Unfair! | 5", e No Mountain High Enough Cold-start Recommendation
8.R Has | 4.1W D ith Somebod 1 V4
B o T S experts.” NeurlPS 24.
ec

3) Lookup best time to visit Chinabasedon
weather conditions (search).

4) Find out about Chinese culture & customs

(image captioning). i

pea— T == | Conclusion [3] Zhang, Jizhi, et al. "Is chatgpt

be helpful during your journey (machine —

. = - Hello .
translation). Machine Translation Good mornin: I I I I a ge C re d It to [3]
s @ Nice to meet you °
6) Plan meals/restaurants based on local e e _ | i i I {e S e a rC h Of e n e ra t I Ve
uisines available in different regions of China s N S
e S8 o LA N antonese, Fujian, Hunan, Jiangsu,
O Tyt TR jian,

c
(google places).

N e B e e " What is the boundary between recommendation in line with the

transportation, accommodation etc. (search). _\\ you're going and for how long! Plan your

fair for recommendation?
evaluating fairness in large
8) Prepare necessary documents required / - Get Required Documents Make two

language model
e iy ] 0 - | bias and personalization? trend of Al SHas

. 11 ’
) g * Discriminative Al -> generative Al recommendation.” RecSys'23.

travel better & enjoy your holidays!

Image credit to [2]




