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Recommendation

Engines
Personalized item
recommendations

E-Commerce
Similar item search, catalog
optimization

Facial Recognition
Matching faces or facial
features

Online Real Estate
Best property match

TETRE

Visual Search
Show relevant images

Online Advertising

Show relevant ads

Online Dating

Best companion match

Digital Media
Best image/video/article
match

a
2

Semantic Search
Text retrieval of company
documents, question
answering.

Online Fraud
Find malicious patterns & content

Online Recruiting
Best job or candidate match

and many more
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Speed vs. Recall - Tug of War
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A native DL
Index should
give the best
of both worlds
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Unified Framework - Transform and Pairwise Score
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Simple Image Search

Relevance measure

Cosine Similarity




Advanced Image Search

Feature

B8 Cosine
1§ SimNet
I B SimNet*

--- Cosine
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Pinterest Visual Search

Artwork 75.5%
Beds & Bed Frames 45.7%
Benches 51.4%
Cabinets & Storage 64.6%
Candles 40.0%
Chairs 63.3%
Curtains & Drapes 89.8%
Dressers 100.0%
Fireplaces 72.9%
Folding Chairs & Stools 46.7%

Mini-Batch Uniform Scalable Proxy-Based

Dataset Sampler Metric Learning Multi-Task learning

Embedding Model

Feedback
Flashlight

Global

E-
5 101 | | AvaPool
{ “Human T STL Product Class Embeddings
_—

Lighting 69.4%
Mirrors 49.0%

Curated
Shop-the-
Look (STL) I c

Ottomans 80.0%
Pillows 75.5%
Rugs 85.7%
Shelving 42.9%
Sofas 38.8%
Table & Bar Stools 82.2%
Tables 40.8%
Vases 69.4%

Overall

—

Human
Curated Stiard2 |—
(Camera)

Offline Proxy Sample M
Embeddings (CPU) instances

proxy 0 Sampled
Embeddings (GPU)

proxy 1317 Broxy 1

(remapped 1317)

proxy N - 1

Non-trivial pairwise
Scoring gives large
accuracy gains

Learning a Unified Embedding for Visual Search at Pinterest
Andrew Zhai , Hao-Yu Wu , Eric Tzeng , Dong Huk Park , Charles Rosenberg



Relevance measure

Semantic Text Search

Cosine Similarity

BERT

Bidirectional Encoder
Representations from Transformers

BERT

Bidirectional Encoder
Representations from Transformers

Anarchist schools of thought

From Wikipedia, the free encyclopedia

Anarchism is generally defined as the political
philosophy which holds ruling classes!' and the state to
be undesirable, unnecessary and harmful,[2l1%] or
alternatively as opposing authority and hierarchical
organization in the conduct of human relations.

Search results

Anarchism
Anarchism s an ant-authortarian poltical and socia philosophy that rejects

hierarchies deemed unjust and advocates their replacement with self-managed
102 KB (10,869 words) - 04:43, 12 Novem! 19

Anarchist schools of thought (redirect from Diversity of anarchism)

Anarchism is generally defined as the political philosophy which holds ruling classes

and the state to be undesirable, unnecessary and harmful, or alternatively

107 KB (1 08:42, 11 November 2019

Anarchism in the United States

authority and all hierarchies of power. Anarchism circulated within the movement along
@ influence of anarchism was strongest
14 November 2019
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Advanced Semantic Search - Question Answering

Hu et al. (2014) ARC-I 69.6% | 80.3%
Hu et al. (2014) ARC-II 69.9% | 80.9%
Blacoe and Lapata (2012) 73.0% | 82.3%
Fern and Stevenson (2008) 74.1% | 82.4%

Finch (2005) 75.0% | 82.7%

Output: Similarity Score

Fully Connected Layer

Structured Similarity Measurement Layer Wan et al (2006) 75 6% | 83.0%

Socher et al. (2011) 76.8% | 83.6%

Madnani et al. (2012) 77.4% | 84.1%
Ji and Eisenstein (2013) 80.41% | 85.96%

D TR (L 72.5% | 81.4%
i H 1%

o | 84.4%

Cats Sit On The Mat On The Mat There Sit Cats

Multi-Perspective Sentence Similarity Modeling
with Convolutional Neural Networks
Hua He, Kevin Gimpel, Jimmy Lin



Advanced Semantic Search - Question Answering

Pairwise Hinge Loss

Question
embedding 2

Answer (Pos) Answer (Neg)\
Embedding Embedding
| sum

\ } \

Projecti

Embedding Layer

Answer Sequence (Pos; Question Sequence Answer Sequence (Neg)

Hyperbolic Representation Learning for Fast
and Efficient Neural Question Answering
Yi Tay Nanyang, Luu Anh Tuan, Cheung Hui

Model MAP

PV 0.511

PV + Cnt 0.599

LCLR 0.599

CNN + Cnt 0.652
QA-BiLSTM (Santos et al.)  0.656

QA-CNN (Santos et al.) 0.670
AP-BiLSTM (Santos et al.)  0.671
AP-CNN (Santos et al.) 0.688
MP-CNN (He et al.) 0.693
Rank MP-CNN (Rao etal.) 0.701
HyrerRQA (This work) 0.712

Table 2: Experimental results on WikiQA.

MRR
0.516
0.609
0.609
0.665
0.670
0.682
0.684
0.696
0.709
0.718
0.727

10.0M
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Simple Recommender

Pairwise
Score

Sum and Sigmoid

Iltem
Transform

Query

Vector embedding lookup Transform

Pooling

A

Vector embedding lookup




Advances Movie Recommender

Movielens

\ Training y Target

Log loss

NDCG@10
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Product

Factors
Movielens

12345K678910

Neural Collaborative Filtering
Xiangnan He, Lizi Liao, Hanwang Zhang,
Ligiang Nie Shandong, Xia Hu, Tat-Seng Chua

Movielens

16 Factors

Movielens
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S|1ZE=10,000,000

Distilled/

Quantized
Approximation
Or Surrogate Model

Nearest Neighbor
Search Indexes

O ¥ B0 ¥ N+ B RESF»



QPS=1000
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Easy to create a Semantic Text Search engine

Relevance measure

wepiA  Search results
YT ——r—— By sercr |

Anarchism

Semantic similarity
Anarchism is an anti-authoritarian political and social philosophy that rejects

hierarchies deemed unjust and advocates their replacement with self-managed
102 KB (10,869 words) - 04:43, 12 November 2019

Anarchist schools of thought (redirect from Diversity of anarchism)

Anarchism is generally defined as the political philosophy which holds ruling classes
and the state to be undesirable, unnecessary and harmful, or alternatively

107 KB (12,379 words) - 08:42, 11 November 2019

Anarchism in the United States B E RT B E RT

authority and all hierarchies of power. Anarchism circulated within the movement along

with other radical ideologies. The influence of anarchism was strongest Bldlrectlonal Encoder
138 KB (16,942 words) - 20:28, 14 November 2019

Bidirectional Encoder
Representations from Transformers Representations from Transformers

Anarchist schools of thought

From Wikipedia, the free encyclopedia

chies or just about chaos? @ [ ] Anarchism is generally defined as the political
philosophy which holds ruling classes!'! and the state to
be undesirable, unnecessary and harmful,[23] or
alternatively as opposing authority and hierarchical
organization in the conduct of human relations.




from wiki_utils import load
wiki_queries, wiki_queries = load()

import hypercube
hc = hypercube.client("aws.us—east-1", api_key="kdv4-5334qf-342f-as552")

hc.create_collection("wiki_pages", wiki_pages)
hc.create_collection("wiki_queries", wiki_queries)

hc.create_index("wiki_index", Create the

item_collection="wiki_pages",

1lection="wiki ies", . .
(i]:rrrz;f‘gns?gr;gr;=hv;;l)ei‘zﬂgz.r;§<siel.tensorflow("./data/module/l"), # BERT SerVICe Offllne

query_transformer=hypercube.model. tensorflow("./data/module/1"), # BERT
k=10)

.create_endpoint("wiki_endpoint", "wiki_index")

import hypercube
from wiki_utils import tokenize

hc = hypercube.client("aws.us-east-1", api_key="kdv4-5334qf-342f-as552") Query On ||ne

query_sentence = """Anarchism is an political and social philosophy

that rejects hierarchies deemed unjust.""" From AnyWhere

results = hc.query("wiki_endpoint", tokenize(query_sentence))
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1. DL is unifying retrieval and ranking
2. There are many exciting challenges

3. We are working on it, come join us

info@hypercube.ai



