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R #183

A data scientist must build a custom recommendation model in Amazon SageMaker for an online retail company. Due to the nature
of'the company's products, customers buy only 4-5 products every 5-10 years. So, the company relies on a steady stream of new
customers. When a new customer signs up, the company collects data on the customer's preferences. Below is a sample of the data
available to the data scientist.

How should the data scientist split the dataset into a training and test set for this use case?

A. Randomly select 10% of the users. Split off all interaction data from these users for the test set.

B. Identify the 10% of users with the least interaction data. Split off all interaction data from these users for the test set.
C. Shuffle all interaction data. Split offthe last 10% of the interaction data for the test set.

D. Identify the most recent 10% of interactions for each user. Split off these interactions for the test set.

BE: A

fE R A -

The best way to split the dataset into a training and test set for this use case is to randomly select 10% of the users and split offall
nteraction data from these users for the test set. This is because the company relies on a steady stream of new custoers, so the test
set should reflect the behavior of new customers who have not been seen by the model before. The other options are not suitable
because they either mix old and new customers in the test set (A and B), or they bias the test set towards users with less interaction
data . References:

Amazon SageMaker Developer Guide: Train and Test Datasets

Amazon Personalize Developer Guide: Preparing and Importing Data

IR #184

A large JSON dataset for a project has been uploaded to a private Amazon S3 bucket The Machine Leaming Specialist wants to
securely access and explore the data from an Amazon SageMaker notebook instance A new VPC was created and assigned to the
Specialist How can the privacy and integrity of the data stored in Amazon S3 be maintained while granting access to the Specialist
for analysis?

¢ A Launch the SageMaker notebook instance within the VPC and create an S3 VPC endpoint for the notebook to access the
data Define a custom S3 bucket policy to only allow requests from your VPC to access the S3 bucket

¢ B. Launch the SageMaker notebook instance within the VPC and create an S3 VPC endpoint for the notebook to access the
data Copy the JSON dataset from Amazon S3 into the ML storage volume on the SageMaker notebook instance and work
against the local dataset

¢ C. Launch the SageMaker notebook instance within the VPC with SageMaker-provided internet access enabled. Generate
an S3 pre-signed URL for access to data in the bucket

¢ D. Launch the SageMaker notebook instance within the VPC with SageMaker-provided internet access enabled Use an S3
ACL to open read privileges to the everyone group

EX: B

i RE #185

A Machine Learning Specialist is applying a linear least squares regression model to a dataset with 1 000 records and 50 features
Prior to training, the ML Specialist notices that two features are perfectly linearly dependent Why could this be an issue for the linear
least squares regression model?

A. Tt could cause the backpropagation algorithm to fail during training

B. It could introduce non-linear dependencies within the data which could invalidate the linear assumptions of the model
C. It could create a singular matrix during optimization which fails to define a unique solution

D. It could modify the loss finction during optimization causing it to fail during training

ZR: C

fR R A«
* Linear least squares regression is a method of fitting a linear model to a set of data by minimizing the sum of squared errors



between the observed and predicted values. The solution of the linear least squares problem can be obtained by solving the normal
equations, which are given by ATAx=ATb, where A is the matrix of explanatory variables, b is the vector of response variables, and
x is the vector of unknown coeflicients.

* However, if the matrix A has two features that are perfectly linearly dependent, then the matrix ATA will be singular, meaning that
it does not have a unique inverse. This implies that the normal equations do not have a unique solution, and the linear least squares
problem s ill-posed. In other words, there are infinitely many values of x that can satisfy the normal equations, and the linear model is
not identifiable.

* This can be an issue for the linear least squares regression model, as it can lead to instability, inconsistency, and poor generalization
of the model. It can also cause numerical difficulties when trying to solve the normal equations using computational methods, such as
matrix inversion or decomposition.

Therefore, it is advisable to avoid or remove the linearly dependent features from the matrix A before applying the linear least
squares regression model.

Linear least squares (mathematics)

Linear Regression in Matrix Form

Singular Matrix Problem

i =8 #186

A Machine Learning Specialist is given a structured dataset on the shopping habits of a company's customer base. The dataset
contains thousands of colunmns of data and hundreds of numerical columns for each customer. The Specialist wants to identify
whether there are natural groupings for these columns across all customers and visualize the results as quickly as possible.
‘What approach should the Specialist take to accomplish these tasks?

¢ A. Run k-means using the Fuclidean distance measure for different values ofk and create an elbow plot.

¢ B. Embed the numerical features using the t-distributed stochastic neighbor embedding (t-SNE) algorithm and create a scatter
plot.

¢ (. Embed the numerical features using the t-distributed stochastic neighbor embedding (t-SNE) algorithm and create a line
graph.

¢ D. Run k-means using the Fuclidean distance measure for different values ofk and create box plots for each numerical column
within each cluster.

EX: B

fE AR A«

The best approach to identify and visualize the natural groupings for the numerical columns across all customers is to embed the
nuerical features using the t-distributed stochastic neighbor embedding (t-SNE) algorithm and create a scatter plot. t-SNE is a
dimensionality reduction technique that can project high- dimensional data into a lower-dimensional space, while preserving the local
structure and distances of the data points. A scatter plot can then show the clusters of data points in the reduced space, where each
point represents a customer and the color indicates the cluster membership. This approach can help the Specialist quickly explore
the patterns and similarities among the customers based on their numerical features.

The other options are not as effective or efficient as the t-SNE approach. Running k-means for different values ofk and creating an
elbow plot can help determine the optimal number of clusters, but it does not provide a visual representation of the clusters or the
customers. Embedding the numerical features using t- SNE and creating a line graph does not make sense, as a line graph is used to
show the change of a variable over time, not the distribution of data points in a space. Running k-means for different values ofk and
creating box plots for each numerical column within each cluster can provide some insights into the statistics of each cluster, but it is
very time-consuming and cumbersome to create and compare thousands of box plots.

References:

* Dimensionality Reduction - Amazon SageMaker

* Visualize high dimensional data using t-SNE - Amazon SageMaker

P RE #187

A large company has developed a B1 application that generates reports and dashboards using data collected from various
operational metrics The company wants to provide executives with an enhanced experience so they can use natural language to get
data from the reports The company wants the executives to be able ask questions using written and spoken interlaces Which
combination of services can be used to build this conversational interface? (Select THREE)

e A. Amazon Poly
e B. Amazon Comprehend
e C. Amazon Lex



e D. Amazon Connect
o E. Amazon Transcribe
e F. Alexa for Business

ZX: B,CE

R -

Explanation

To build a conversational interface that can use natural language to get data from the reports, the company can use a combination of
services that can handle both written and spoken inputs, understand the user's intent and query, and extract the relevant information
from the reports. The services that can be used for this purpose are:

Amazon Lex: A service for building conversational interfaces into any application using voice and text. Amazon Lex can create
chatbots that can interact with users using natural language, and integrate with other AWS services such as Amazon Connect,
Amazon Comprehend, and Amazon Transcribe. Amazon Lex can also use lambda finctions to implement the business logic and
fulfill the user's requests.

Amazon Comprehend: A service for natural language processing and text analytics. Amazon Comprehend can analyze text and
speech inputs and extract insights such as entities, key phrases, sentiment, syntax, and topics. Amazon Comprehend can also use
custom classifiers and entity recognizers to identify specific terms and concepts that are relevant to the domain of the reports.
Amazon Transcribe: A service for speech-to-text conversion. Amazon Transcribe can transcribe audio inputs into text outputs, and
add punctuation and formatting. Amazon Transcribe can also use custom vocabularies and language models to improve the accuracy
and quality of the transcription for the specific domain of the reports.

Therefore, the company can use the following architecture to build the conversational interface:

Use Amazon Lex to create a chatbot that can accept both written and spoken inputs from the executives. The chatbot can use
intents, utterances, and slots to capture the user's query and parameters, such as the report name, date, metric, or filter.

Use Amazon Transcribe to convert the spoken inputs into text outputs, and pass themto Amazon Lex. Amazon Transcribe can use
a custom vocabulary and language model to recognize the terms and concepts related to the reports.

Use Amazon Comprehend to analyze the text inputs and outputs, and extract the relevant information from the reports. Amazon
Comprehend can use a custom classifier and entity recognizer to identify the report name, date, metric, or filter from the user's query,
and the corresponding data from the reports.

Use a lambda function to implement the business logic and fulfillment of the user's query, such as retrieving the data from the reports,
performing calculations or aggregations, and formatting the response. The lambda finction can also handle errors and validations,
and provide feedback to the user.

Use Amazon Lex to return the response to the user, either in text or speech format, depending on the user's preference.

References:

What Is Amazon Lex?

What Is Amazon Comprehend?

What Is Amazon Transcribe?
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