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Welcome to our talk on Natural Language Processing

YIS <TBAIESAIBAYHEE  Bienvenidos a nuestra platica sobre Procesamiento de Lenguaje Natural
SART UThfdds HTHT UHEBIOT HTYOT H 3TUhRT WTTd & Willkommen zu unserem Vortrag uber Verarbeitung natlirlicher Sprache
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Mr. Tim Cook presided over the earnings report of Apple Inc. on Tuesday.
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Mr. Tim Cook presided over the earnings report of Apple Inc. on Tuesday .
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Mr. Tim Cook presided over the earnings report of Apple. The stock was up 3% after hours.
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Mr. Tim Cook presided over the earnings report of Apple. The stock was up 3% after hours.
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dominantLanguage

Swift 4 : named types for tags and tagSchemes

Improved performance
Higher accuracy

Additional language support
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Die Kleinen haben friedlich
zusammen gespielt.

We hiked to the top and
then ran down. Lizzie won!

Kids partied
with all the goodies...

July 4th, 2016...
summer parties at the
Holden’s begin!
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We hiked to the top and Great hikes make
. then ran down. Lizzie won! great pics!
B G ——— — .

Holden family loves hiking The hiking boys!
and also posing for pictures
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Nous marchons le long du chemin jusqu'au sommet!
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let tagger = NSLinguisticTagger(tagSchemes: [.languagel, options: 0)
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tagger.string = "Die Kleinen haben friedlich zusammen gespielt."
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let language = tagger.domlnantlLanguage
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let tagger = NSLinguisticTagger(tagSchemes: [.tokenTypel, options: 0)
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let text = "NSLinguisticTagger provides text processing APIs.\n NSLinguisticTagger =E¥ZRAINFL
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let options: NSLinguisticTagger.Options = [.omitPunctuation, .omitWhitespacel
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tagger.enumerateTags(in: range, unit: .word, scheme: .tokenType, options: options)
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let token = (text as NSString).substring(with: tokenRange)




Lemmatization




Lemmatization

let tagger = NSLinguisticTagger(tagSchemes:[.lemmal, options: 0)
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let text = "Great hikes make great pics! Wonderful afternoon in Marin County."
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let range = NSRange(location:9, length: text.utfl6.count)
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let options: NSLinguisticTagger.Options = [.omitPunctuation, .omitWhitespacel
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tagger.enumerateTags(in: range, unit: .word, scheme: .lemma, options: options)
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1f let lemma = tag?.rawValue
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Home ’ Moments Search Twitter
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i Like 3\ Follow # Share

"Does Batman live in Bruce Wayne's basement?
No, Bruce Wayne lives in Batman's attic!"
applemusic 1 ! | Own The LEGO Batman Movie now.
TWEETS NG FOLLO\ é " “ apple.co/LBM

366 4.92M 723
22,630 views

Tweets Tweets & replies Media applemusic On @beatsofficial’s

#OTHERtone, @maggierogers sits down
with @pharrell and @brokemogul exactly
a year after she met Pharrell at NYU.

Tim Coo

atim_cook Tim Cook tim_cook - 4h
Our stores are dedicated to educating, inspiring and enriching lives.

CEO Apple, Fan of Auburn football and
apple.com/today
Duke basketball

sugebands Dope @ ' A9
@ Cupertino — Angela Ahrendt )AngelaAhrendts =)

Joined July 2013 : ' o An amazing launch of #TodayatApple around thd

Huge thank you to everyone at Apple that made Lo

=3 147 Photos and videos

2tim_cook - May 20
We are indebted to all the courageous women & men who serve our
the families who support them. Thank you! #ArmedForcesDay

2 shares

tim_cook - May 19
Thank you to the incomparable Stevie Wonder for lifting hearts and celebrating
accessibility with us! #GAAD
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Named Entity Recognition

import Foundation
let tagger = NSLinguisticTagger(tagSchemes: [.nameTypel, options: 0)

let text = "Tim Cook 1s the CEO of Apple Inc. which 1s located in Cupertino, California"

tagger.string = text

let range = NSRange(location:9, length: text.utflé6.count)
let options: NSLinguisticTagger.Options = [.omitPunctuation, .omitWhitespace, .joinNames]
let tags: [NSLinguisticTag] = [.personalName, .placeName, .organizationName]

tagger.enumerateTags(in: range, unit: .word, scheme: .nameType, options: options) {
tag, tokenRange, stop 1n
if let tag = tag, tags.contains(tag) {
let name = (text as NSString).substring(with: tokenRange)
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NLP APls

Natural language text ‘ D
Consistent text processing

typed
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transcribed speech - —_—
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On-device machine learning

User data stays on-device
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Chinese tokenization is 30% faster on 10S



Performance

Highly optimized on-device
Multi-threaded

Existing clients—significant speedup

Named Entity Recognition 80% faster on i10S
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Part of Speech Tagging
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o——e 1 thread ED



Performance

Part of Speech Tagging Named Entity Recognition
— 50000 — 40000
tokens/sec tokens/sec
—380000 — 65000
tokens/sec tokens/sec
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Language identification 29 scripts, 52 languages

Tokenization All 1I0S/macOS system languages

English
Lemmatization French
ltalian
German
Part of speech :
Spanish
Portuguese
Russian

Turkish

Named entity recognition
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100
80
60
40

20
B Part of speech

B Named entity recognition

English Spanish
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Debugging Hints

Tags are NSLinguisticTagOtherWord

 Model not downloaded

D— ‘ D EE Downloaded over-the-air

Explicitly set language if known




Summary

NLP APIs—NSLinguisticTagger
» Support for new units

 Faster

* Higher accuracy

* More languages



More Information
https://developer.apple.com/wwdc1/7/208
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