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1mport NaturallLanguage
let tagger = NLTagger(tagSchemes: [.sentimentScore])

tagger.string = string

let (sentiment, _) tagger.tag(at: string.startIndex, unit: .paragraph, scheme: .sentimentScore)
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Language Assets

1mport NaturallLanguage

NLTagger.requestAssets(for: .french, tagScheme: .sentimentScore) { (result, error) in
// handle result
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Creation

1mport CreateML

let entities = ["Italian Cheese": ["Parmigiano—-Reggiano", "Pecorino Romano", "Montasio", ..],
"Mexican Cheese": ["Cotija", "Anejo", "Chihuahua", "Queso de cuajo", ..],
"American Cheese": ["Monterey Jack", "Colby cheese", "Colorado Blackie", ..],
"Greek Cheese": ["Feta", "Kasseri", "Manouri", "Kefalotyri", ..]l, ..l

let gazetteer = try MLGazetteer(dictionary: entities)

try gazetteer.write(to: url)


https://en.wikipedia.org/wiki/Pecorino_Romano
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Usage with a tagger
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let gazetteer = try! NLGazetteer(contentsOf: url)
let tagger = NLTagger(tagSchemes: [.nameTypeOrLexicalClass])

tagger.setGazetteers([gazetteer], for: .nameTypeOrLexicalClass)
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1mport NaturallLanguage

guard let embedding = NLEmbedding.wordEmbedding(for: .english) else { return }

guard let vector = embedding.vector(for: string) else { return }

let distance = embedding.distance(between: wordl, and: word2)
embedding.enumerateNeighbors(for: string, maximumCount: 5) { (string, distance) —> Bool 1n

// make use of string and distance

return true
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Custom Word Embeddings

1mport CreateML

let vectors = ["Camembert": [0.118, 0.013, -0.063, -0.020, -0.100, 0.088, ..],
"Brie": [0.038, 0.008, -0.051, 0.065, -0.198, 0.024, ..1,
"Cirrus": [0.128, 0.127, ©0.021, -0.042, -0.057, 0.055, ..1,
"Neufchatel": [0.308, 0.094, -0.011, ©0.155, -0.005, 0.021..1, ..]

let embedding = try MLWordEmbedding(dictionary: vectors)

try embedding.write(to: url)

Create ML for Activity, Text, and Recommendations WWDC 2019
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Under the Hood

Automatic compression

Efficient representation for fast k-NN

Embedding  Vocabulary Dimension Size (MB) 20-NN time (ms)

GloVe 21010K0]0]0, 1010 31 2.0

fastText 1,000,000 1010 50 1.5
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Podcast Embeddings

Recommender system embeddings

Daily Therapy

string1 0.23 0.32 -0.45
The Art of Living .

string2 0.28 0.40 -0.39
Football: Mappmg
Furo League 0.75 0.02 -0.95

stringN 0.81 0.05 -0.88
Game Talk: Vector Representation

Know Your Game Apps
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66K podcast embeddings from Apple Media

16/MB —3MB
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let modelParameters =

MLTextClassifier.ModelParameters(algorithm: .transferLearning(version: 1))
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let modelParameters =
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1mport CreateML

let modelParameters =

MLTextClassifier.ModelParameters(algorithm: .transferLearning(.customEmbedding(url), version: 1))

Custom Compressed Embeddings
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1mport CreateML

let modelParameters =

MLTextClassifier.ModelParameters(algorithm: .transferLearning(.dynamicEmbedding, version: 1))

Dynamic Embedding
using Neural Network
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Supported Languages

Transfer Learning

Static Embedding

Dynamic Embedding

English
French
ltalian
German
Spanish
Portuguese

Simplified Chinese

English
Spanish
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Inference
4 -
| love mystery novels -+
| hate driving on rainy days - love hate

I'm so happy that mom got me a scooter happy unhappy

She was really unhappy when she spoke with me -
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Start with maxEnt classifier
Compare with transfer learning

Inference
4 -
| enjoy mystery novels -+
| despise driving on rainy days - love hate

happy unhappy



Summary

Sentiment Analysis
Text Catalogs
Word Embeddings

Transfer Learning for Text Classification
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developer.apple.com/wwdc19/232

What's New in Machine Learning WWDC 2019

Create ML for Activity, Text and Recommendations WWDC 2019
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