
Course 4: Applying Machine Learning to your Datasets
 
Module 0: Course Intro

Lesson Title: Introduction

Format: Talking Head

Video Name: T-BQML-O_0_l1_course_introduction





Title Page
The first page includes the Google Cloud logo, thin rule, 
lecture title and video presenter name.
Background should be spec’ed as color #F8F9FA. This 
makes the white slightly less jarring on screen and is a 
Google-approved white.
Make sure you keep text within the safe text area. Refer to 
page 4 for details.

From Data to Insights
On Google Cloud Platform

Evan Jones



These videos will begin with the Title  
instead of cloud logo on  page 5.
Make sure you keep text within the 
safe text area. Refer to page 4 for 
details.

From Data to Insights
on Google Cloud Platform

Evan Jones



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

1 - Exploring and Preparing your 
Data with BigQuery

4 Courses in the 
Data to Insights Specialization

2 - Creating New BigQuery 
Datasets and Visualizing Insights

3 - Achieving Advanced Insights 
with BigQuery

4 - Applying Machine Learning to 
your Data with GCP



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.ML, AI, and DL



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

ML Applications for 
Businesses



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

ML Terminology

Instances, Labels, 
Features, and Models



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

The 3 Secrets of ML



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

The ML Tool Spectrum 
for Data Analysts



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Pre-trained ML APIs



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Creating ML Datasets 
for in BigQuery



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Creating ML Models 

inside of BigQuery



Course 4: Applying Machine Learning to your Datasets
 
Module 1: Introduction to Machine Learning

Lesson Title: Introduction to Machine Learning

Format: Talking Head

Video Name: T-BQML-O_1_l1_introduction_to_machine_learning



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Machine Learning is a 
discipline inside of AI



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Machine Learning is a discipline inside of AI

Source: Cassie Kozyrkov
https://becominghuman.ai/are-you-using-the-term-ai-incorrectly-911ac23ab4f5



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Machine Learning 
labels things for you



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Science Fiction Movies



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Science Fiction Movies

Movies I like:
● Set in space
● In the near future 
● Shorter than 2 hours
● Not horror 



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Science Fiction Movies

Movies I like:
● Set in space
● In the near future 
● Shorter than 2 hours
● Not horror 

List of Past Sci-Fi Movies I Like



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Train a movie 

recommendation model

Provide model with rules? No.
● IF Set in space THEN
● IF In the near future THEN
● IF Shorter than 2 hours THEN
● IF Not horror THEN

List of Past Sci-Fi Movies I Like

X



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

ML enables scale



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

query = ‘Giants’

user location = 
‘Bay Area’ ?

user location = 
‘New York’ ?

user location = 
‘other’ ?

results about 
SF Giants 

results about 
NY Giants 

results about 
giants



#3

Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

RankBrain (ML for search ranking) improved performance significantly

signal
for Search ranking, out 

of hundreds

improvement
to ranking quality 

in 2+ years

#1

Search

machine learning for search engines



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Machine Learning =
Lead with examples, 

not instructions



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Use Deep Learning when 
you can’t explain 
the labeling rules



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.We know this is a cat, but 

how would you teach a 
machine?



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.We know this is a cat, but 

how would you teach a 
machine?



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.What about this?



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.We know this is a cat, but 

how would you teach a 
machine?



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.What about this?



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Or even this?



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Google in 2012:

Show the computer 
10 million images, 
have it find cats



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Modern AI Applications use Deep Learning



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.



Course 4: Applying Machine Learning to your Datasets
 
Module 1: Introduction to Machine Learning

Lesson Title: Demo: ML in Google Photos

Format: Talking Head + Lab Screencast

Video Name: T-BQML-O_1_l2_demo:_google_photos



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Demo: 
Google Photos Rex





Course 4: Applying Machine Learning to your Datasets
 
Module 1: Introduction to Machine Learning

Lesson Title: Deep Learning 

Format: Talking Head

Video Name: T-BQML-O_1_l3_deep_learning



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Modern AI Applications 
use Deep Learning



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Waymo Self-Driving Cars



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Image Recognition and Translation 



Course 4: Applying Machine Learning to your Datasets
 
Module 1: Introduction to Machine Learning

Lesson Title: ML Applications for Business

Format: Talking Head

Video Name: T-BQML-O_1_l4_ml_applications_for_business



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Where else can ML 
be applied?



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Operations

● Predictive maintenance or 
condition monitoring

● Warranty reserve estimation

● Process optimization

● Customer complaint resolution

● Support automation



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Sales

● Product usage analytics

● Recommendation engine

● Cross-selling and upselling

● Sales campaign management

● Propensity to buy



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Marketing

● Social media feedback analysis

● Upsell + cross-channel marketing

● Market segmentation and 
targeting

● Customer ROI and lifetime value

● Customer segmentation

● Marketing campaign management



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Finance

● Demand forecasting

● Risk analytics and regulation

● Creditworthiness evaluation



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Discussion Question: 
What other areas could you lead with 

examples and train a model?
Come up with your own or expand on one 

from the list



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Marketing

● Social media feedback analysis

● Upsell + cross-channel marketing

● Market segmentation and 
targeting

● Customer ROI and lifetime value

● Customer segmentation

● Marketing campaign management



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.ML for Customer LTV



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Predict Lifetime Value (LTV) of a Customer



Course 4: Applying Machine Learning to your Datasets
 
Module 1: Introduction to Machine Learning

Lesson Title: Instances, Labels, Features, and Models

Format: Talking Head

Video Name: 
T-BQML-O_1_l5_instances,_labels,_features,_and_models



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.An instance (or observation) is a row of data



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.A label is the correct answer



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.A label is the correct answer



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.What about the other columns? 



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.What about the other columns? 

Feature Columns



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.What if I don’t know where a new customer will fit?

Historical Training Data (Known LTV

Future Data (Unknown LTV)



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.What if I don’t know where a new customer will fit?

Historical Training Data (Known LTV

Future Data (Unknown LTV)

Infer or predict it with a model! → 



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Choose the right model 

for your use case



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Choose the right model 

for your use case

Forecasting a number? 
Try linear regression



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Choose the right model 

for your use case

Classifying a label?
Try logistic regression

(among many more)



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Last Note:

Supervised vs 
Unsupervised Learning



Course 4: Applying Machine Learning to your Datasets
 
Module 1: Introduction to Machine Learning

Lesson Title: The 3 Secrets of ML

Format: Talking Head

Video Name: T-BQML-O_1_l6_the_3_secrets_of_ml



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.The 3 Secrets of ML

1. You don’t have to set out 
to do an ML project

2. It’s not just about 
training models

3. You need lots of good 
examples to train from*



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.The 3 Secrets of ML

1. You don’t have to set 
out to do an ML project

2. It’s not just about
 training models

3. You need lots of good 
examples to train from*



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.The 3 Secrets of ML

1. You don’t have to set out 
to do an ML project

2. It’s not just about 
training models

3. You need lots of good 
examples to train from*



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Finding and Training on ML Models

Expectation (your time spent)

Exploring and 
Processing 

Data



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Finding and Training on ML Models

Expectation (your time spent)

Exploring and 
Processing 

Data

Finding and 
Training on ML 

Models

Reality

Exploring and Processing Data Productionalizing
your ML Model 



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.The 3 Secrets of ML

1. You don’t have to set out 
to do an ML project

2. It’s not just about 
training models

3. You need lots of good 
examples to train 

from*



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Image Classification Model 
(Neural Network)



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.



Course 4: Applying Machine Learning to your Datasets
 
Module 2: Machine Learning Tool Options on GCP

Lesson Title: The ML Tool Spectrum

Format: Talking Head

Video Name: T-BQML-O_2_l1_the_ml_tool_spectrum



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Machine Learning is a 
continually evolving field



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.The GCP Machine Learning Tool Spectrum

Minimal Effort

AutoML (soon)

● Everyone

Pretrained Models

Pretrained ML 
APIs

● Data Analysts
● Data Scientists
● Data Engineers

Modeling for Analysts

ML on BigQuery 
(beta)

● Data Analysts

Advanced Models

TensorFlow

● Data Scientists
● Data Engineers



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Create custom ML models 

with TensorFlow



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Train and run ML in the 

familiar BigQuery UI

BigQuery



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Access Pretrained ML APIs 

for common applications



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Train and run ML with 

minimal effort



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Use Dialogflow 
to create a new 
shopping 
experience

Custom image 
model to price 
cars

Build off NLP 
API to route 
customer 
emails

Use Vision API 
as-is to find text 
in memes

Examples of real-world ML tool use



Course 4: Applying Machine Learning to your Datasets
 
Module 3: Pre-trained ML APIs

Lesson Title: Overview

Format: Talking Head

Video Name: T-BQML-O_3_l1_overview



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Don’t Reinvent the 
ML/Distributed Computing 

Wheel

Cloud 
Vision API

Cloud
Translation API

Cloud Natural 
Language API

Cloud 
Speech API

Cloud 
Jobs API

Cloud Video
Intelligence
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The ML APIs are microservices that provide a high 
level of abstraction

When we build ML models 
ourselves, it should be our 
goal to make them as 
easy to use and 
stand-alone.



© 2017 Google Inc. All rights reserved. Google and the Google logo are trademarks of Google Inc. All other 
company and product names may be trademarks of the respective companies with which they are associated.

Pass data values and parameters into the API

The Google Translate API 
expects certain values 
and will output the result

→



© 2017 Google Inc. All rights reserved. Google and the Google logo are trademarks of Google Inc. All other 
company and product names may be trademarks of the respective companies with which they are associated.
© 2017 Google Inc. All rights reserved. Google and the Google logo are trademarks of Google Inc. All other 
company and product names may be trademarks of the respective companies with which they are associated.

Demo
Machine Language Translation
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Language Translation leaps forward with ML

In 2016, Google Translate 
adopts more deep neural 
networks which allows for 
more natural-sounding 
translations

blog.google/products/translate/found-translation-more-accurate-fluent-sentences-google-translate/



Course 4: Applying Machine Learning to your Datasets
 
Module 3: Pre-trained ML APIs

Lesson Title: Cloud Vision API

Format: Talking Head

Video Name: T-BQML-O_3_l2_cloud_vision_api
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company and product names may be trademarks of the respective companies with which they are associated.

Use the Cloud Vision API to understand image content

Detect and Label Extract Text Identify Entities
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company and product names may be trademarks of the respective companies with which they are associated.

Demo: Cloud Vision API

Let’s see how well the ML 
API recognizes this owl
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Demo: Cloud Vision API
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company and product names may be trademarks of the respective companies with which they are associated.

Demo: Cloud Vision API

What about embedded 
text?
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company and product names may be trademarks of the respective companies with which they are associated.

Demo: Cloud Vision API
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Demo: Cloud Vision API

What about known 
entities like Coit Tower in 
San Francisco?
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Demo: Cloud Vision API
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Your turn: https://cloud.google.com/vision/



Course 4: Applying Machine Learning to your Datasets
 
Module 3: Pre-trained ML APIs

Lesson Title: Natural Language API

Format: Talking Head

Video Name: T-BQML-O_3_l3_natural_language_api
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company and product names may be trademarks of the respective companies with which they are associated.

Use the to Cloud NLP API understand and parse language

Speech 
Recognition

Neural Machine 
Translation

Identify Sentiment 
and Entities
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company and product names may be trademarks of the respective companies with which they are associated.

Demo: Cloud Speech API

Let’s see how well the ML 
API understands us
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company and product names may be trademarks of the respective companies with which they are associated.

Demo: Google Translate API

Time to translate



© 2017 Google Inc. All rights reserved. Google and the Google logo are trademarks of Google Inc. All other 
company and product names may be trademarks of the respective companies with which they are associated.

Demo: Cloud Natural Language Processing API

What entities are 
recognized in our text?
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Your Turn: https://cloud.google.com/natural-language/



Course 4: Applying Machine Learning to your Datasets
 
Module 3: Pre-trained ML APIs

Lesson Title: Lab: Pretrained ML APIs

Format: Talking Head

Video Name: T-BQML-O_3_l4_lab_intro:_pretrained_ml_apis



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

LAB: 
Pretrained ML APIs



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.



Course 4: Applying Machine Learning to your Datasets
 
Module 3: Pre-trained ML APIs

Lesson Title: Lab Solution: Pretrained ML APIs

Format: Talking Head + Lab Screencast

Video Name: T-BQML-O_3_l6_lab_solution:_pretrained_ml_apis



Course 4: Applying Machine Learning to your Datasets 
 
Module 4: Creating ​ML Datasets in BigQuery

Lesson Title: What makes a dataset good for ML?

Format: Talking Head

Video Name: T-BQML-O_4_l1_what_makes_a_dataset_good_for_ml 



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Building a 

ML Model involves:

Build 
the model

Create
the dataset

Operationalize 
the model



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Building a 

ML Model involves:

Build 
the model

Create
the dataset

Operationalize 
the model



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Don’t assume datasets 
have high quality or 

complete data



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.



Course 4: Applying Machine Learning to your Datasets 
 
Module 4: Creating ​ML Datasets in BigQuery

Lesson Title: Choosing Good Features

Format: Talking Head

Video Name: T-BQML-O_4_l2_choosing_good_features



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Good dataset feature 
columns must be:

1. Related to the objective

2. Known at prediction-time

3. Numeric with meaningful magnitude

4. Have enough examples

5. Bring human insight to problem



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

1. Related to the objective

2. Known at prediction-time

3. Numeric with meaningful magnitude

4. Have enough examples

5. Bring human insight to problem

Good dataset feature 
columns must be:



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Choose the good features

A) Breed

B) Age

C) Eye Color



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Objective: Good racehorse

A) Breed

B) Age

C) Eye Color



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Objective: Eye disease

A) Breed

B) Age

C) Eye Color



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Good features are:

1. Related to the objective

2. Known at prediction-time

3. Numeric with meaningful magnitude

4. Have enough examples

5. Bring human insight to problem



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Sales Data
$$

Today’s sales 
transactions

records



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Good features are:

1. Related to the objective

2. Known at prediction-time

3. Numeric with meaningful magnitude

4. Have enough examples

5. Bring human insight to problem



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

matmul

W

b

+



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Predict total number of 
customers who will use a 
certain discount coupon

PROMOCODE1234



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

1 Percent value of the discount 
(e.g. 10% off, 20% off, etc.)

Features must be numeric 
with meaningful magnitude

PROMOCODE1234 10%

PROMOCODE1234 20%



PROMOCODE1234

2

Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Features must be numeric 

with meaningful magnitude

Size of the coupon 

PROMOCODE1234



PROMOCODE1234

PROMOCODE1234

Font an advertisement is in 
(Arial, Times New Roman, etc.) 3

Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Features must be numeric 

with meaningful magnitude



PROMOCODE1234

PROMOCODE1234

Color of coupon (red, black, 
blue, etc.)4

Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Features must be numeric 

with meaningful magnitude



PROMOCODE1234 - 
Deli

PROMOCODE1234 - 
Canned Goods

Item category (1 for dairy, 2 for 
deli, 3 for canned goods, etc.)5

Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Features must be numeric 

with meaningful magnitude



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Word2Vec

King

Queen

Man

Woman

Word Vectors



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Word2Vec

King

Queen

- Man

+ Woman

Vector Composition



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Good features are:

1. Related to the objective

2. Known at prediction-time

3. Numeric with meaningful magnitude

4. Have enough examples

5. Bring human insight to problem



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Features must be numeric 

with meaningful magnitude

Percent value of the discount 
(e.g. 10% off, 20% off, etc.)

PROMOCODE1234 10%

PROMOCODE1234 87%



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Avoid having values of 
which you don't have 

enough examples



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Good features are:

1. Related to the objective

2. Known at prediction-time

3. Numeric with meaningful magnitude

4. Have enough examples

5. Bring human insight to problem



Course 4: Applying Machine Learning to your Datasets 
 
Module 4: Creating ​ML Datasets in BigQuery

Lesson Title: Exploring and Preprocessing Data

Format: Talking Head

Video Name: T-BQML-O_4_l3_exploring_and_preprocessing_data



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Building a 

ML Model involves:

Build 
the model

Create
the dataset

Operationalize 
the model



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Visualization ToolsSQL + Web UI Data Preparation Tools

● Flexible, Fast, 
and Familiar

● Requires SQL 
knowledge

● GUI for Exploring 
Columns and Rows

● Fast Summary 
Statistics

● Visually Shape and 
Re-Shape Quickly

● See Data a Different 
Way

Recall: Options for Exploring and Preparing Datasets



Course 4: Applying Machine Learning to your Datasets
 
Module 4: Creating ​ML Datasets in BigQuery

Lesson Title: Demo: Exploring and Preprocessing Data

Format: Talking Head

Video Name: 
T-BQML-O_4_l4_demo:_exploring_and_preprocessing_data



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Dataset Exploration



Course 4: Applying Machine Learning to your Datasets
 
Module 4: Creating ​ML Datasets in BigQuery

Lesson Title: Lab Intro: Exploring and Preprocessing Data

Format: Talking Head

Video Name: 
T-BQML-O_4_l5_lab_intro:_exploring_and_preprocessing_data



Lab
Exploring and Preprocessing 
Data

Evan Jones



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

LAB: 
Exploring and 
Preprocessing Data



Course 4: Applying Machine Learning to your Datasets
 
Module 4: Creating ​ML Datasets in BigQuery

Lesson Title: Lab Solution: Exploring and Preprocessing Data

Format: Talking Head + Lab Screencast

Video Name: 
T-BQML-O_4_l7_lab_solution:_exploring_and_preprocessing_data



Course 4: Applying Machine Learning to your Datasets
 
Module 4: Creating ​ML Datasets in BigQuery

Lesson Title: Pipeline Creation

Format: Talking Head

Video Name: T-BQML-O_4_l8_pipeline_creation



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Other options for 

creating data pipelines

● Dataprep (batch)
● Dataflow (batch/stream)
● Cloud Composer 



Course 4: Applying Machine Learning to your Datasets
 
Module 4: Creating ​ML Datasets in BigQuery

Lesson Title: Knowing the Unknowable

Format: Talking Head

Video Name: T-BQML-O_4_l9_knowing_the_unknowable



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Knowing the Unknowable



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Knowing the Unknowable

DATA FROM THE FUTURE



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

What we have 
to work with:

Clean Dataset



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Can we feed it all 
to the model?

Clean Dataset Model



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Your dataset has the 
answers already

Clean Dataset ModelX



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Clean Dataset Model

???



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Clean Dataset Model

Split your Dataset



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Clean Dataset

Split your Dataset

Validation

Training



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Validation helps 

prevent overfitting

Fit

Overfit



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

What about retraining 
the model? It’s already 

seen the validation data



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Split your data to train and 

simulate the real-world unknown

Training Dataset

Validation Dataset

Testing Dataset



Course 4: Applying Machine Learning to your Datasets
 
Module 4: Creating ​ML Datasets in BigQuery

Lesson Title: Creating Repeatable Dataset Splits

Format: Talking Head

Video Name: T-BQML-O_4_l10_creating_repeatable_dataset_splits



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

How do I actually 
split my dataset?



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Example Dataset: 
Millions of Flights



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Our Goal: Sample 
and Split the Data

Training Dataset 60%

Validation Dataset 40%
Testing Dataset 20%



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Can’t we just use a 
WHERE clause and pull 

80% of the rows?



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

RAND()

 will return different 
results each time → 

Hard to identify and 
split the remaining 
20% of data for 
validation and 
testing if the data in 
each slice is 
changing each time



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Splitting the data must 
be a repeatable process



Course 4: Applying Machine Learning to your Datasets
 
Module 4: Creating ​ML Datasets in BigQuery

Lesson Title: Lab Intro: Creating Repeatable Dataset Splits

Format: Talking Head

Video Name: 
T-BQML-O_4_l11_lab_intro:_creating_repeatable_dataset_splits



Lab
Creating Repeatable 
Dataset Splits

Evan Jones



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

LAB: 
Creating Repeatable 
Dataset Splits



Course 4: Applying Machine Learning to your Datasets
 
Module 4: Creating ​ML Datasets in BigQuery

Lesson Title: Demo: Creating Repeatable Dataset Splits

Format: Talking Head

Video Name: 



Course 4: Applying Machine Learning to your Datasets
 
Module 4: Creating ​ML Datasets in BigQuery

Lesson Title: Lab Solution: Creating Repeatable Dataset Splits

Format: Talking Head + Lab Screencast

Video Name: 
T-BQML-O_4_l13_lab_solution:_creating_repeatable_dataset_splits



Course 4: Applying Machine Learning to your Datasets
 
Module 4: Creating ​ML Datasets in BigQuery

Lesson Title: Introducing BigQuery Machine Learning (BQML)

Format: Talking Screencast

Video Name: T-BQML-O_4_l13b_bqml_intro



Days to months to 
create an ML model

Export data

Regression in Excel/Sheets:
  from BQ
 Run linear regression
 Get a model with  due to small data for 

training
 

 Repeat. It’s hard, so you 

TensorFlow or scikit-learn:

 Only an expert data scientist can do this
  from BQ
  for use with TensorFlow
 Build model
 Go back and get more data to create new features, 

and improve performance
 Repeat. It’s hard, so you 

2

1



Key challenges
affecting ML

 Expensive for companies to hire 
enough data scientists 

 Complex and time consuming to 
move data out of BigQuery 



Introducing

BigQuery ML
Machine learning 
using SQL in 
BigQuery



Bring ML to your data
with BigQuery ML

Data analysts and data scientists can

Use familiar SQL for 
machine learning

Train models over all 
their data in BigQuery

Not worry about 
hypertuning or feature 
transformations

1 2 3



Example

BigQuery

Machine Learning
using BigQuery ML

Data in 
GA360, Revenue

Connect with email 
marketing and Ads 

systems

Report through  BI 
platforms - 

Data Studio, Looker, etc.

Predictions

Model re-training



With 2 lines of code:

● Leverages BigQuery’s processing 
power to build a model

● Auto-tunes learning rate

● Auto-splits data into training and 
test

Behind the scenes

For the advanced user:

● L1/L2 regularization

● 3 strategies for training/test 
split: Random, Sequential, 
Custom

● Set learning rate



● StandardSQL and UDFs within the ML queries

● Linear Regression (Forecasting)

● Binary Logistic Regression (Classification)

● Model evaluation functions for standard metrics, 
including the ROC curve

● Model weight inspection

● Feature distribution analysis through standard functions

Supported features



Available through your favorite BI Platform



ETL into BigQuery 

● BQ Public Data Sources
● Google Marketing 

Platform
○ Analytics
○ Ads

● YouTube
● Your Datasets

1

The End-to-End BQML Process



ETL into BigQuery 

● BQ Public Data Sources
● Google Marketing 

Platform
○ Analytics
○ Ads

● YouTube
● Your Datasets

1

Preprocess Features 
● Explore
● Join
● Create Train / Test 

Tables

2

The End-to-End BQML Process



ETL into BigQuery 

● BQ Public Data Sources
● Google Marketing 

Platform
○ Analytics
○ Ads

● YouTube
● Your Datasets

1

Preprocess Features 
● Explore
● Join
● Create Train / Test 

Tables

2

#standardSQL
CREATE MODEL 
ecommerce.classification

OPTIONS
  (

model_type='logistic_reg', 
labels = ['will_buy_later']

) AS

# SQL query with training data

3

The End-to-End BQML Process



ETL into BigQuery 

● BQ Public Data Sources
● Google Marketing 

Platform
○ Analytics
○ Ads

● YouTube
● Your Datasets

1

Preprocess Features 
● Explore
● Join
● Create Train / Test 

Tables

2

#standardSQL
CREATE MODEL 
ecommerce.classification

OPTIONS
  (

model_type='logistic_reg', 
labels = ['will_buy_later']

) AS

# SQL query with training data

3

The End-to-End BQML Process

#standardSQL
SELECT
  roc_auc,

accuracy,

precision,

recall 

FROM
  ML.EVALUATE(MODEL 
ecommerce.classification

# SQL query with eval data

4



ETL into BigQuery 

● BQ Public Data Sources
● Google Marketing 

Platform
○ Analytics
○ Ads

● YouTube
● Your Datasets

1

Preprocess Features 
● Explore
● Join
● Create Train / Test 

Tables

2

#standardSQL
CREATE MODEL 
ecommerce.classification

OPTIONS
  (

model_type='logistic_reg', 
labels = ['will_buy_later']

) AS

# SQL query with training data

3

The End-to-End BQML Process

#standardSQL
SELECT
  roc_auc,

accuracy,

precision,

recall 

FROM
  ML.EVALUATE(MODEL 
ecommerce.classification

# SQL query with eval data

4

#standardSQL
SELECT * FROM

   ML.PREDICT

(MODEL 
ecommerce.classification, 
(

# SQL query with test data

5



ETL into BigQuery 

● BQ Public Data Sources
● Google Marketing 

Platform
○ Analytics
○ Ads

● YouTube
● Your Datasets

1

Preprocess Features 
● Explore
● Join
● Create Train / Test 

Tables

2 3

Feature Engineering is often the hardest part of ML

#standardSQL
SELECT
  roc_auc,

accuracy,

precision,

recall 

FROM
  ML.EVALUATE(MODEL 
ecommerce.classification

# SQL query with eval data

4

#standardSQL
SELECT * FROM

   ML.PREDICT

(MODEL 
ecommerce.classification, 
(

# SQL query with test data

5

#standardSQL
CREATE MODEL 
ecommerce.classification

OPTIONS
  (

model_type='logistic_reg', 
labels = ['will_buy_later']

) AS

# SQL query with training data



Course 4: Applying Machine Learning to your Datasets
 
Module 5: Creating Forecasting and Classification Models in 
BigQuery

Lesson Title: Demo: Using BQML to Predict Taxi Fare

Format: Talking Head

Video Name: 
T-BQML-O_5_l1_demo:_using_bqml_to_predict_taxi_fare



Course 4: Applying Machine Learning to your Datasets
 
Module 5: Creating Forecasting and Classification Models in 
BigQuery

Lesson Title: Phases of Building the Model

Format: Talking Head

Video Name: T-BQML-O_5_l2_phases_of_building_the_model



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Building a 

ML Model involves:

Build 
the model

Create
the dataset

Operationalize 
the model



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Steps in Model Building

1. Review our goal
2. Establish benchmark
3. Select a model
4. Review loss metrics
5. Improve and re-train

 



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Steps in Model Building

1. Review our goal
2. Establish benchmark
3. Select a model
4. Review loss metrics
5. Improve and re-train

 



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Our Ecommerce Goal #1

Forecast Monthly 
Site Visits



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Steps in Model Building

1. Review our goal
2. Establish benchmark
3. Select a model
4. Review loss metrics
5. Improve and re-train

 



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Benchmark

+- XXXX Visits



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Steps in Model Building

1. Review our goal
2. Establish benchmark
3. Select a model
4. Review loss metrics
5. Improve and re-train

 



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Model Selection

Linear Regression



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Steps in Model Building

1. Review our goal
2. Establish benchmark
3. Select a model
4. Review loss metrics
5. Improve and re-train

 



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Review Loss Metrics

Linear Regression uses 
MSE or RMSE



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Steps in Model Building

1. Review our goal
2. Establish benchmark
3. Select a model
4. Review loss metrics
5. Improve and re-train

 



Course 4: Applying Machine Learning to your Datasets
 
Module 5: Creating Forecasting and Classification Models in 
BigQuery

Lesson Title: Demo: Creating a Forecasting Model

Format: Talking Head

Video Name: T-BQML-O_5_l3_demo:_creating_a_forecasting_model



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.BQML

BQML has three main 
features: training, 

prediction and evaluation



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

● What can we forecast on our ecommerce dataset? (think 
numeric)

● What model do we use? (linear regression)
● What is our measure of success? (MSE or RMSE)
● Demo: Linear Regression w BQML
● Intro to BQML

Demo? BQML example query for taxis 
https://medium.com/@lakshmanok/10ab44a37fbe
● Use the WITH clause train = 1, eval = 2 for 

explaining BQML pieces

● Lab: forecast visits by device type, etc. (regression)
○ <LINK TO R STUDIO LAB>

Predict Bounce Rate Based on Page Load Time (and time on site?)
https://www.r-bloggers.com/predict-bounce-rate-based-on-page-load-time-in-google-analytics/

● Try this in BQML
● https://support.google.com/analytics/answer/3437719?hl=en hits.page.
● x_id – Id of the page
● ismobile – page visited is by mobile or not
● Country
● pagePath
● pageTitle
● avgServerResponseTime
● avgServerConnectionTime
● avgRedirectionTime
● avgPageDownloadTime
● avgDomainLookupTime
● avgPageLoadTime
● Entrances
● Pageviews
● Exits
● bounces



Course 4: Applying Machine Learning to your Datasets
 
Module 5: Creating Forecasting and Classification Models in 
BigQuery

Lesson Title: Lab intro: Forecast Ecommerce Visits in BigQuery 
ML

Format: Talking Head

Video Name: 
T-BQML-O_5_l4_lab_intro:_forecast_ecommerce_visits_in_bigquery
_ml



Lab
Forecast Ecommerce Visits 
with BigQuery ML

Evan Jones



Error = actual (true) - 
predicted value

Computed errors:

+0.70
+1.10
+0.65
-1.20
-1.15
+1.10
+3.09
-2.10

B
irt

h 
w
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n 
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Mother’s age

B
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n 
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Forecasting Model:
Calculating Model Error



Forecasting Model:
Lowest Root Mean Squared Error

1. Get the 
errors for 
the training 
examples

+0.70
+1.10
+0.65
-1.20
-1.15
+1.10
+3.09
-2.10

2. Compute 
the squares 
of the error 
values

0.49
1.21
0.42
1.44
1.32
1.21
9.55
4.41

3. Compute the mean of 
the squared error values

2.51



4. Take a square root of 
the mean

1.58

predicted value
labeled value

Forecasting Model:
Lowest Root Mean Squared Error

1. Get the 
errors for 
the training 
examples

+0.70
+1.10
+0.65
-1.20
-1.15
+1.10
+3.09
-2.10

2. Compute 
the squares 
of the error 
values

0.49
1.21
0.42
1.44
1.32
1.21
9.55
4.41

3. Compute the mean of 
the squared error values

2.51



Course 4: Applying Machine Learning to your Datasets
 
Module 5: Creating Forecasting and Classification Models in 
BigQuery

Lesson Title: Lab Solution: Forecast Ecommerce Visits in 
BigQuery ML

Format: Talking Head + Lab Screencast

Video Name: 
T-BQML-O_5_l6_lab_solution:_forecast_ecommerce_visits_in_bigqu
ery_ml



Course 4: Applying Machine Learning to your Datasets
 
Module 5: Creating Forecasting and Classification Models in 
BigQuery

Lesson Title: Creating a Classification Model

Format: Talking Head

Video Name: T-BQML-O_5_l7_creating_a_classification_model



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Steps in Model Building

1. Review our goal
2. Establish benchmark
3. Select a model
4. Review loss metrics
5. Improve and re-train

 



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Steps in Model Building

1. Review our goal
2. Establish benchmark
3. Select a model
4. Review loss metrics
5. Improve and re-train

 



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Our Ecommerce Goal #2

Predict whether a user 
will return within a day



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Steps in Model Building

1. Review our goal
2. Establish benchmark
3. Select a model
4. Review loss metrics
5. Improve and re-train

 



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Benchmark

70%+ Accurate



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Steps in Model Building

1. Review our goal
2. Establish benchmark
3. Select a model
4. Review loss metrics
5. Improve and re-train

 



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Model Selection

Logistic Regression



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Steps in Model Building

1. Review our goal
2. Establish benchmark
3. Select a model
4. Review loss metrics
5. Improve and re-train

 



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Review Loss Metrics

Cross Entropy



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Steps in Model Building

1. Review our goal
2. Establish benchmark
3. Select a model
4. Review loss metrics
5. Improve and re-train

 



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

● What can we classify?
● What model do we use? (logistic regression)
● What is our measure of success? Model performance 

xentropy vs Criteria performance: (accuracy, precision, 
recall)

● Lab: Model to predict whether a user will return to the 
site in 24 hours (logistic)

Predict If User Will Return within 24 hours
https://www.tatvic.com/blog/predict-users-return-visit-wit
hin-a-day-part-1/
● Try this in BQML
● visitor_ID
● visitCount
● daysSinceLastVisit
● Medium
● landingPagePath
● exitPagePath
● pageDepth

Will they return: 
http://pingax.com/predictive-analysis-ecommerce-part-3/
https://www.google.com/amp/s/www.tatvic.com/blog/pre
dict-users-return-visit-within-a-day-part-1/amp/



Course 4: Applying Machine Learning to your Datasets
 
Module 5: Creating Forecasting and Classification Models in 
BigQuery

Lesson Title: Demo: Creating a Classification Model

Format: Talking Head

Video Name: 
T-BQML-O_5_l99_demo:_creating_a_classification_model



Course 4: Applying Machine Learning to your Datasets

Module 5: Creating Forecasting and Classification Models in 
BigQuery

Lesson Title: Lab intro: Predict User Return Visits in BigQuery ML

Format: Talking Head

Video Name: 
T-BQML-O_5_l8_lab_intro:_predict_user_return_visits_in_bigquery_
ml



Lab
Predict User Return Visits 
with BigQuery ML 

Evan Jones



Lab Steps:
● Explore the dataset features
● Split the data
● Build a Classification Model
● Evaluate it against criteria



True Positive Rate 
(where we predicted 
the user will return 
and they actually did)

False Positive Rate 
(where we predicted 
the user will return 
and they didn’t)









● .90-1 = excellent (A)
● .80-.90 = good (B)
● .70-.80 = fair (C)
● .60-.70 = poor (D)
● .50-.60 = fail (F)

Assess classification model 
performance with ROC AUC



Course 4: Applying Machine Learning to your Datasets
 
Module 5: Creating Forecasting and Classification Models in 
BigQuery

Lesson Title: Lab Solution: Predict User Return Visits in BigQuery 
ML

Format: Talking Head + Lab Screencast

Video Name: 
T-BQML-O_5_l10_lab_solution:_predict_user_return_visits_in_bigque
ry_ml



Course 4: Applying Machine Learning to your Datasets
 
Module 6: End of Course Recap

Lesson Title: End of Course Recap

Format: Talking Head

Video Name: T-BQML-O_6_l1_end_of_course_recap



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

1 - Exploring and Preparing your 
Data with BigQuery

4 Courses in the 
Data to Insights Specialization

2 - Creating New BigQuery 
Datasets and Visualizing Insights

3 - Achieving Advanced Insights 
with BigQuery

4 - Applying Machine Learning to 
your Data with GCP



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Machine Learning is a 
discipline inside of AI

Source: Cassie Kozyrkov
https://becominghuman.ai/are-you-using-the-t

erm-ai-incorrectly-911ac23ab4f5



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

ML can transform 
business operations



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Instances, Labels, 
Feature Columns

Feature 
Columns



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.The 3 Secrets of ML

1. You don’t have to set out 
to do an ML project

2. It’s not just about 
training models

3. You need lots of good 
examples to train from*



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.The GCP Machine Learning Tool Spectrum

Minimal Effort

AutoML (soon)

● Everyone

Pretrained Models

Pretrained ML 
APIs

● Data Analysts
● Data Scientists
● Data Engineers

Modeling for Analysts

ML on BigQuery 
(beta)

● Data Analysts

Advanced Models

TensorFlow

● Data Scientists
● Data Engineers



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Access Pretrained ML APIs 

for common applications



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Advanced Dataprep 

Transformations



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.

Clean Dataset

Split your Dataset

Validation

Training



Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Create ML Models 

inside of BigQuery

BigQuery



Kaggle Competitions

Presenter slides
Most of your slides should look like this. 
Half of the slide will be reserved for talent 
and the other half will have the content. 
We will place the presenter over the left or 
right side of the screen.
Center the title at top and above the graphic. Be sure to 
follow the margin guidelines on page 4.Recommended Learning Paths

My ideal role is:

Data Engineer Data Analyst

More Practice with 
Self-Paced Labs

Data Scientist

Data Engineering 
Specialization

ML on GCP 
Specialization

ML on GCP 
Specialization

Data Engineering 
Certification


