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Dato (Graphlab)

* Graphlab Create is a Python package that
gives you scalable out-of-core data processing,
data visualization, and powerful machine
learning toolkits. https://dato.com/

Sophisticated Machine Learning Made Easy.

Build, deploy, and iterate quickly with GraphlLab Create.

GRAPHLAB CREATE



https://dato.com/
https://dato.com/
https://dato.com/

Install

* https://dato.com/download/install.html

Install Dato Products

Dato products require a license to use. Register for a free trial to get started. Registered users can find their Dato REGISTER
product key and access to online personalized installation instructions in their welcome email.

& GraphLab Create

GraphLab Create is a Python package that gives you scalable out-of-core data processing, data visualization, and
powerful machine learning toolkits. GraphLab Create includes a deploy client that allows you to programmatically

deploy and interact with Dato Predictive Services and Dato Distributed on AWS or on your local cluster. Get started by
installing GraphLab Create and a Python environment with our Dato Launcher application.

Looking to upgrade your Dato Launcher?

import graphlab


https://dato.com/download/install.html
https://dato.com/download/install.html

Features

* Data Engineering
— Data extraction, transformation, and loading (ETL)

— Visualization

* Data Intelligence
—\;uilding recommenders
nalyzing images with deep learning
— Analyzing unstructured text
— Outcome prediction
* Deployment
— Creating predictive services



https://dato.com/products/create/capabilities.html#data_etl
https://dato.com/products/create/capabilities.html#visualization
https://dato.com/products/create/capabilities.html#building_recommenders
https://dato.com/products/create/capabilities.html#deep_learning
https://dato.com/products/create/capabilities.html#text_analysis
https://dato.com/products/create/capabilities.html#outcome_prediction
https://dato.com/products/create/capabilities.html#outcome_prediction
https://dato.com/products/create/capabilities.html#predictive_services

Quick Start for Dato

* Importing and parsing data

url = 'http://s3.amazonaws.com/dato-datasets/millionsong/song_data.csv'
songs = graphlab.SFrame.read_csv(url)

* Visualizations

songs.show()

* Computation on columns

songs['year'].mean()



Quick Start for Dato

* Transforming columns
songs[ 'num_words'] = songs['title'].apply(lambda x: len(x.split(' ')))

* Aggregations

songs.groupby('artist _name', {'total': graphlab.aggregate.COUNT})

e Create models

url = 'http://s3.amazonaws.com/dato-datasets/regression/Housing.csv'
X = graphlab.SFrame.read_csv(url)
m = graphlab.linear_regression.create(x, target='price')



Build Recommenders

* Three steps:
— load data
— create a recommender model

— start making recommendations



Toy Example

Demo

data = graphlab.SFrame({'user_id': ["Ann", "Ann", "Ann", "Brian", "Brian", "Briar
"item_id': ["Iteml", "Item2", "Item4", "Item2", "Item3"
"rating': [1, 3, 2, 5, 4, 2]})

m = graphlab.factorization_recommender.create(data, target='rating')

recommendations = m.recommend()



Explanation-SFrame
graphlab.SFrame

class graphiab. srrame (data=list(), format='auto’)

A tabular, column-mutable dataframe object that can scale to big data. The data in SFrame is stored column-wise
on the Graphlab Server side, and is stored on persistent storage (e.g. disk) to avoid being constrained by memory
size. Each column in an SFrame is a size-immutable sarray , but SFrames are mutable in that columns can be added

and subtracted with ease. An SFrame essentially acts as an ordered dict of SArrays.
Currently, we support constructing an SFrame from the following data formats:

e csv file (comma separated value)

e sframe directory archive (A directory where an sframe was saved previously)
e general text file (with csv parsing options, See read csv() )

e a Python dictionary

e pandas.DataFrame

e JSON

e Apache Avro

e PySpark RDD

and from the following sources:

e your local file system

the Graphlab Server's file system
HDFS

Amazon S3

HTTP(S).

Only basic examples of construction are covered here. For more information and examples, please see the User
Guide, APl Translator, How-Tos, and data science Gallery.

More example: https://dato.com/products/create/docs/generated/graphlab.SFrame.html



Explanation-Recommender

item similarity models

item similarity recommender.create Create a recommender that uses item-item similar
item_similarity_recommender.get_default_options Get the default OptiOﬂS for the toolkit Itemsimilarit
item_similarity recommender.ItemSimilarityRecommender A model that ranks an item according to its similari

k

factorization recommenders

factorization_recommender.create Create a FactorizationRecommender that learns laten
factorization_recommender.get default_options Get the default OptiOﬂS for the toolkit FactorizationRec
factorization_recommender.FactorizationRecommender A FactorizationRecommender learns latent factors fou

4

factorization recommenders for ranking

ranking factorization_recommender.create Create a RankingFactorizationRecomme
ranking factorization_recommender.get default options Get the default OptiOﬂS for the toolkit r
ranking_factorization_recommender.RankingFactorizationRecommender A RankingFactorizationRecommender le

4

More: https://dato.com/products/create/docs/graphlab.toolkits.recommender.html



More Tasks

* Making recommendations for specific users

recommendations = m.recommend(users=['Brian'])

* Making recommendations for specific users
and items

country = 'United States’
m.recommend(users=users['user_id']J[users['country']==country].unique(),

items=items['item_id'][items['country']==country])



Build Real-life Recommenders

e |Load data

# Download data if you haven't already
import os
if os.path.exists('movie_ratings'):

data = graphlab.SFrame('movie_ratings')
else:
data = graphlab.SFrame.read csv("http://s3.amazonaws.com/dato-datasets/movie_

data .save('movie _ratings')

data.head()

data = graphlab.SFrame.read csv("http://s3.amazonaus. con/dato-datasets/movie ratings/training data.csv", column type hints={"rating":int})



Build Real-life Recommenders

e Data format

user movie rating
Jacob Smith Flirting with Disaster 4
Jacob Smith Indecent Proposal 3
Jacob Smith Runaway Bride 2
Jacob Smith Swiss Family Robinson 1
Jacob Smith The Mexican 2
Jacob Smith Maid in Manhattan 4
Jacob Smith A Charlie Brown 3

Thanksgiving / The ...
Jacob Smith Brazil 1
Jacob Smith Forrest Gump 3

Jacob Smith It Happened One Night 4



Build Real-life Recommenders

* Create a default recommender model

user_id="user",



Build Real-life Recommenders

e Make recommendations

# You can now make recommendatieons for all the users you've just trained on
results = model.recommend(users=None, k=5)
results.head()

e Save the model

1] O | ~ == =] i | 4 =
# Save the model for Later use

model.save("my_model™)



More examples

* https://dato.com/learn/gallery/index.html?tagsApplied
=Recommender?%20Systems&mediaKindsApplied=no
tebooks

Building a Building a Building a

Recommender using Recommender with Recommender with

GraphlLab Data Pipelines Ratings Data Implicit Data - Million
Song

E Rajat E ﬁ Toby E ﬁm Chris E
Arya : Roseman ; e DuBois :
: - M}

Who Survived the Basic Recommender Generate and Save

Titanic? Functionalities Batch
Recommendations in
the Cloud

Williarm
Lucia E @ flice E % Shawn E
(Contributor) : Zheng : < Scully :



https://dato.com/learn/gallery/index.html?tagsApplied=Recommender Systems&mediaKindsApplied=notebooks
https://dato.com/learn/gallery/index.html?tagsApplied=Recommender Systems&mediaKindsApplied=notebooks
https://dato.com/learn/gallery/index.html?tagsApplied=Recommender Systems&mediaKindsApplied=notebooks
https://dato.com/learn/gallery/index.html?tagsApplied=Recommender Systems&mediaKindsApplied=notebooks

NLTK

* NLTK is a leading platform for building Python
programs to work with human language data. It
provides easy-to-use interfaces to over 50 corpora
and lexical resources such as VWWordNet, along with a
suite of text processing libraries for classification,
tokenization, stemming, tagging, parsing, and semantic
reasoning, wrappers for industrial-strength NLP
libraries, and an active discussion forum.

* http://www.nltk.org/


http://nltk.org/nltk_data/
http://nltk.org/nltk_data/
http://groups.google.com/group/nltk-users

Installing NLTK

* Install NLTK
— sudo pip install -U nltk

* Install Numpy (optional)
— sudo pip install -U numpy

* Test installation:
— run python then type import nltk



Installing NLTK Data

* Download data, e.g., corpus in NLTK

>>> import nltk

>>> nltk.download()

* Download via a proxy

>>> nltkset_proxy('http://proxy.example.com:3128', (USERNAME', 'PASSWORD)

>>> nltk download()

* Test for a package

>>> from nltk.corpus import brown
>>> brown.words()
[The', 'Fulton’, 'County’, 'Grand’, Jury’, 'said’, ...]



Sentiment Analysis

* Sentiment analysis is becoming a popular area
of research and social media analysis, especially
around user reviews and tweets. It is a special
case of text mining generally focused on
identifying opinion polarity.

* For simplicity we focus on 2 possible
sentiment classifications: positive and negative.



http://en.wikipedia.org/wiki/Sentiment_analysis
http://en.wikipedia.org/wiki/Text_mining
http://www.sevendayworkweek.com/web-analytics-tools/what-is-automated-sentiment-analysis-good-for/
http://www.sevendayworkweek.com/web-analytics-tools/what-is-automated-sentiment-analysis-good-for/
http://nltk.googlecode.com/svn/trunk/doc/book/ch06.html

Simple Sentiment Analysis

Prepare data
Feature extractor
Classifier (NBC)

Evaluation



Prepare Data

* A movie reviews corpus from NLTK

& NLTK Downloader

File View Sort Help

Collections
Identifier

Models

All Packages

jeita
kimmo
knbc

lin_thesaurus
mac_morpho
machado

movie_reviews

JEITA Public Morphologically Tagged Corpus (in ChaSe
PC-KIMMO Data Files

KMNB Corpus (Annotated blog corpus)

Lin's Dependency Thesaurus

MAC-MORPHOQO: Brazilian Portuguese news text with pa
Machado de Assis -- Obra Completa

_MASC Tagged Corpus

15.8 MB
182.6 KB
5.4 MB
85.0 MB
2.9 MB
5.9 MB
1.5 MB

not installed
not installed
not installed
not installed
not installed
not installed
not installed

Sentiment Polarity Dataset Version 2.0

3.8 MB

not installed s

|||u:_u:ip.) |mm:» =y T
names Names Corpus, Version 1.3 (1994-03-29) 20.8 KB not installed
nombank.1.0 NomBank Corpus 1.0 6.4 MB not installed
nps_chat MNPS Chat 294.3 KB not installed
0anC_masc Open American National Corpus: Manually Annotated § 10.2 MB not installed
omw Open Multilingual Wordnet 23.9 MB not installed
opinion_lexicon Opinion Lexicon 244 KB not installed
panlex_swadesh PanlLex Swadesh Corpora 2.6 MB not installed «
Cancel | Refresh
Server Index: |http ://www.nltk.org/nltk data/
Download Directory: |C :\Usersi\slzhao\AppData‘\Roaminginltk data
Downloading package u'movie_reviews’ o




Prepare Data

* Split to get train and test data

* Filter stop words (optional)

— stop words are words which are filtered out
before or after processing of natural language data

— example: the, a, who, etc.



Stop Words in NLTK

aE NLTK Downloader

-

File View Sort Help

Collections

Mocdels @ All Packages

swadesh

[ switchboard
timit

toolbox
treebank
twitter_samples
udhr

udhr2
unicode_samples

verbnet
webtext
wordnet

Downloadl

universal_treebanks wv2(

S e e B
topwords Corpus

8.5 KB

P

not installed

S
=—Soirertrrty-Eetase v e
Swadesh Wordlists
Switchboard Corpus Sample
TIMIT Corpus Sample
Toolbox Sample Files
Penn Treebank Sample
Twitter Samples
Universal Declaration of Human Rights Corpus
Universal Declaration of Human Rights Corpus (Unicod
Unicode Samples
Universal Treebanks Version 2.0
VerbMet Lexicon, Version 2.1
Web Text Corpus
WordNet

P e b S e

22.2 KB
772.6 KB
21.2 MB
244.7 KB
1.6 MB
15.2 MB
1.1 MBE
1.6 MB
1.2 KB
24.7 MB
216.1 KB
631.1 KB
10.2 MB

not installed
not installed
not installed
not installed
not installed
not installed
not installed
not installed
not installed
not installed
not installed
not installed
not installed

-

Refresh

Server Index: |http S www.nltk.org/nltk data/

Download Directory: |C :\Users\slzhaol\2ppData\Roaminginltk data

Finished installing movie_reviews




Stop Words in NLTK

from nltk.corpus import stopwords
sWwlist = stopwords.words('english’)

swlist[:10]

‘ourselues’,
lgoul ,
“your ]

h
h
h
h
h
h
h
U

U

U




Feature Extractor

* Bag of words representation

I love this movie! It's sweet,
but with satirical humor. The
dialogue 1s great and the
adventure scenes are fun.. It
manages to be whimsical and
romantic while laughing at the
conventions of the fairy tale
genre. I would recommend 1t to
Just about anyone. I've seen 1t
several times, and I'm always
happy to see 1t again whenever
I have a friend who hasn't seen
it yet.

great

love

recommend

laugh

happy




Feature Extractor

* Bag of Words Feature Extraction
— Every word is a feature name with a value of True.

— Feature extraction method:

def word_feats(words):
return dict([(word, True) for word in words])



Supervised Text Classification

 Given:
— A document d
— A fixed set of classes:
C ={c, cy-.., cj}
— A training set D of documents each with a label in C

e Determine:

— A learning method or algorithm which will enable us
to learn a classifier y

— For a test document d, we assign it the class

y(d) €C



Text Classifier in NLTK

Search

From here you can search these documents. Enter your search words into the box below and
click "search". Note that the search function will automatically search for all of the words.
Pages containing fewer words won't appear in the result list.

nltk classify search

Search Results

Search finished, found 178 page(s) matching the search query.

= = nltk.classify (Python module, in nltk.classify package)

» = nltk.classify.api (Python module, in nltk.classify package)

= = nitk.classify.decisiontree (Python module, in nitk.classify package)

= = nitk.classify.maxent (Python module, in nltk.classify package)

= = nitk.classify.megam (Python module, in nltk.classify package)

= = nitk.classify.naivebayes (Python module, in nltk.classify package)

= = nitk.classify.positivenaivebayes (Python module, in nltk.classify package)




Naive Bayesian Classifier

nltk.classify.naivebayes module

A classifier based on the Naive Bayes algorithm. In order to find the probability for a label, this
algorithm first uses the Bayes rule to express P(label|features) in terms of P(label) and
P(features|label):

P(label) * P(features|label)
P(label|features) = - ——————————
P(features)

The algorithm then makes the ‘naive’ assumption that all features are independent, given the
label:

P(label) * P(f1|label) * ... * P(fn|label)
P(label|features) = - ——————————————-
P(features)

Rather than computing P(featues) explicitly, the algorithm just calculates the denominator for
each label, and normalizes them so they sum to one:

P(label) * P(fil|label) * ... * P(fn|label)
P(label|features) = - —————————————-
SUMIIT( P(l) * P(fL[1) * ... * P(fn]l) )



Evaluation

* Classification accuracy: r/n

— where n is the total number of test docs and r is
the number of test docs correctly classified

* More measures: precision, recall,and F-score



Demo



Scikit-learn in NLTK

* Scikit-learn is a machine learning package in
Python, http://scikit-learn.org/stable/index.html

— Simple and efficient tools for data mining and data
analysis

— Accessible to everybody, and reusable in various
contexts

— Built on NumPYy, SciPy, and matplotlib

— Open source, commercially usable - BSD license


http://scikit-learn.org/stable/index.html
http://scikit-learn.org/stable/index.html
http://scikit-learn.org/stable/index.html
http://scikit-learn.org/stable/index.html

Scikit-learn for ML

Classification

Identifying to which category an
object belongs to.

Applications: Spam detection,
Image recognition.

Algorithms: SVM, nearest

neighbors, random forest, ...
— Examples

Regression

Predicting a continuous-valued
attribute associated with an object.

Applications: Drug response, Stock
prices.

Algorithms: SVR, ridge regression,
Lasso, ... — Examples

Clustering

Automatic grouping of similar objects
into sets.
Applications: Customer

segmentation, Grouping experiment
outcomes

Algorithms: k-Means, spectral
clustering, mean-shift, ... — Examples

Dimensionality Model selection

reréucibocine number of random

Preprocessing

Comparing, validating and choosing Feature extraction and normalization.

variables to consider.

Applications: Visualization,
Increased efficiency

Algorithms: PCA, feature selection,

non-negative matrix factorization.
— Examples

parameters and models.

Goal: Improved accuracy via
parameter tuning

Modules: grid search, cross
validation, metrics. — Examples

Application: Transforming input
data such as text for use with
machine learning algorithms.

Modules: preprocessing, feature
extraction.
— Examples



Scikit-learn in NLTK

* scikit-learn supports many classification
algorithms, including SYMs, Naive Bayes,
logistic regression (MaxEnt) and decision trees.

nltk.classify.scikitlearn module

scikit-learn (http://scikit-learn.org) is a machine learning library for Python. It supports many
classification algorithms, including SVMs, Naive Bayes, logistic regression (MaxEnt) and
decision trees.

This package implement a wrapper around scikit-learn classifiers. To use this wrapper,
construct a scikit-learn estimator object, then use that to construct a SklearnClassifier. E.g., to
wrap a linear SVM with default settings:



Example

e Define SVM classifier

>>> from sklearn.svm import LinearSVC

>>> from nitk.classify.scikitlearn import SkleamClassifier

>>> classif = SkleamClassifier(LinearSVC())



Example

* Feature extractor

— employ tf-idf weighting and chi-square feature
selection to get the best 1000 features

>>> from sklearn.feature_extraction.text import TfidfTransformer
>>> from sklearn.feature_selection import SelectkBest, chi2
>>> from sklearn.naive_bayes import MultinomialNB
>>> from sklearn.pipeline import Pipeline
>>> pipeline = Pipeline([('tfidf, TfidfTransformer()),
(‘chi2’, SelectKBest(chi2, k=1000)),
('nb’, MultinomialNB())])

>>> classif = SklearnClassifier(pipeline)
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