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Understanding functional and technical aspects of AWS Certified Machine
Learning Specialty Exam Data Engineering

The following will be dicussed here:

¢ [dentify and implement a data-transformation solution
¢ (Create data repositories for machine learning
¢ [dentify and implement a data-ingestion solution

The Amazon AWS-Certified-Machine-Learming-Specialty Exam covers a wide range of topics, including data engineering, data
analysis, ML models, AWS services, and deployment and implementation. Candidates are expected to have a strong understanding
of ML concepts and techniques, as well as experience working with AWS services such as Amazon SageMaker, Amazon Elastic
MapReduce (EMR), and Amazon Simple Storage Service (S3).
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Passing the AWS Certified Machine Learning - Specialty (AWS-Certified-Machine-Leaming-Specialty) certification is crucial for
those who want to excel in the Amazon industry. However, one of the biggest challenges that individuals face after deciding to take
the AWS Certified Machine Learning - Specialty (AWS-Certified-Machine-Learming-Specialty) exam is finding authentic AWS-
Certified-Machine- Learning- Specialty questions for efficient preparation. Those who do not study with real AWS Certified Machine
Leaming - Specialty (AWS-Certified-Machine-Learning-Specialty) dumps often fail the test and waste their valuable resources.

Amazon AWS-Certified-Machine- Learning-Specialty (AWS Certified Machine Leamning - Specialty) certification exam is designed
for individuals who want to demonstrate their expertise in building, deploying, and managing machine learning (ML) solutions on the
Amazon Web Services (AWS) platform. AWS Certified Machine Leamning - Specialty certification validates the knowledge and
skills required to design and implement ML models using AWS services and tools.

Amazon AWS Certified Machine Learning - Specialty Sample Questions
(Q128-Q133):

NEW QUESTION # 128

A company is interested in building a fraud detection model. Currently, the Data Scientist does not have a sufficient amount of
mformation due to the low number of fraud cases.

‘Which method is MOST likely to detect the GREATEST number of valid fraud cases?

A. Oversanpling using SMOTE

B. Oversanpling using bootstrapping
C. Class weight adjustment

D. Undersanpling

Answer: A

Explanation:

With datasets that are not fully populated, the Synthetic Minority Over-sampling Technique (SMOTE) adds new nformation by
adding synthetic data points to the minority class. This technique would be the most effective i this scenario. Refer to Section 4.2 at
this Iink for supporting informatio

NEW QUESTION # 129

A machine learning (ML) specialist is administering a production Amazon SageMaker endpoint with model monitoring configured.
Amazon SageMaker Model Monitor detects violations on the SageMaker endpoint, so the ML specialist retrains the model with the
latest dataset. This dataset is statistically representative of the current production traffic. The ML specialist notices that even after
deploying the new SageMaker model and running the first monitoring job, the SageMaker endpoint still has violations.

‘What should the ML specialist do to resolve the violations?

A. Delete the endpoint and recreate it with the original configuration.

B. Manually trigger the monitoring job to re-evaluate the SageMaker endpoint traffic sample.

C. Retrain the model again by using a combination of the original training set and the new training set.

D. Run the Model Monitor baseline job again on the new training set. Configure Model Monitor to use the new baseline.

Answer: D

Explanation:

Explanation

The ML specialist should run the Model Monitor baseline job again on the new training set and configure Model Monitor to use the
new baseline. This is because the baseline job computes the statistics and constraints for the data quality and model quality metrics,
which are used to detect violations. If the training set changes, the baseline job should be updated accordingly to reflect the new
distribution of the data and the model performance. Otherwise, the old baseline may not be representative of the current production
traffic and may cause false alarms or miss violations. References:

Monitor data and model quality - Amazon SageMaker

Detecting and analyzing incorrect model predictions with Amazon SageMaker Model Monitor and Debugger | AWS Machine
Learning Blog

NEW QUESTION # 130
A global financial company is using machine learing to automate its loan approval process. The company has a dataset of customer
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information. The dataset contains some categorical fields, such as customer location by city and housing status. The dataset also
includes financial fields in different units, such as account balances in US dollars and monthly interest in US cents.

The company's data scientists are using a gradient boosting regression model to infer the credit score for each customer. The model
has a training accuracy of 99% and a testing accuracy of 75%. The data scientists want to improve the model's testing accuracy.
‘Which process will improve the testing accuracy the MOST?

¢ A Use a label encoder for the categorical fields in the dataset. Perform L1 regularization on the financial fields in the dataset.
Apply L2 regularization to the data.

¢ B. Use a logarithm transformation on the categorical fields in the dataset. Perform binning on the financial fields in the dataset.
Use imputation to populate missing values in the dataset.

e (. Use tokenization of the categorical fields in the dataset. Perform binning on the financial fields in the dataset. Remove the
outliers in the data by using the z-score.

e D. Use a one-hot encoder for the categorical fields in the dataset. Perform standardization on the financial fields in the dataset.
Apply LI regularization to the data.

Answer: D

Explanation:

The question is about improving the testing accuracy of a gradient boosting regression model. The testing accuracy is much lower
than the training accuracy, which indicates that the model is overfitting the training data. To reduce overfitting, the following steps are
recommended:

Use a one-hot encoder for the categorical fields in the dataset. This will create binary features for each category and avoid imposing
an ordinal relationship among them. This can help the model learn the patterns better and generalize to unseen data.

Perform standardization on the financial fields in the dataset. This will scale the features to have zero mean and unit variance, which
can improve the convergence and performance of the model. This can also help the model handle features with different units and
ranges.

Apply L1 regularization to the data. This will add a penalty term to the loss fimction that is proportional to the absolute value of the
coefficients. This can help the model reduce the complexity and select the most relevant features by shrinking the coeflicients of less
important features to zero.

References:

1: AWS Machine Learning Specialty Fxam Guide

2: AWS Machine Learning Specialty Course

3: AWS Machine Learning Blog

NEW QUESTION # 131

An automotive company uses computer vision in its autonomous cars. The company trained its object detection models successfully
by using transfer learning from a convolutional neural network (CNN). The company trained the models by using PyTorch through
the Amazon SageMaker SDK.

The vehicles have limited hardware and compute power. The company wants to optimize the model to reduce memory, battery, and
hardware consumption without a significant sacrifice in accuracy.

Which solution will improve the computational efficiency of the models?

e A Use Amazon SageMaker Debugger to gain visibility into the training weights, gradients, biases, and activation outputs.
Compute the filter ranks based on the training information. Apply pruning to remove the low-ranking filters. Set the new
weights based on the pruned set of filters. Run a new training job with the pruned model.

¢ B. Use Amazon SageMaker Model Monitor to gain visibility into the ModelLatency metric and OverheadLatency metric of
the model after the company deploys the model. Increase the model learning rate. Run a new training job.

e C. Use Amazon SageMaker Ground Truth to build and run data labeling workflows. Collect a larger labeled dataset with the
labelling workflows. Run a new training job that uses the new labeled data with previous training data.

e D. Use Amazon CloudWatch metrics to gain visibility into the SageMaker training weights, gradients, biases, and activation
outputs. Compute the filter ranks based on the training information. Apply pruning to remove the low-ranking filters. Set new
weights based on the pruned set of filters. Run a new training job with the pruned model.

Answer: A

Explanation:

The solution C will improve the computational efficiency of the models because it uses Amazon SageMaker Debugger and pruning,
which are techniques that can reduce the size and complexity of the convolutional neural network (CNN) models. The solution C
mnvolves the following steps:

* Use Amazon SageMaker Debugger to gain visibility into the training weights, gradients, biases, and activation outputs. Amazon



SageMaker Debugger is a service that can capture and analyze the tensors that are emitted during the training process of machine
learning models. Amazon SageMaker Debugger can provide insights into the model performance, quality, and convergence. Amazon
SageMaker Debugger can also help to identify and diagnose issues such as overfitting, underfitting, vanishing gradients, and
exploding gradients|.

* Compute the filter ranks based on the training information. Filter ranking is a technique that can measure the importance of each
filter in a convolutional layer based on some criterion, such as the average percentage of zero activations or the L1-norm of the filter
weights. Filter ranking can help to identify the filters that have little or no contribution to the model output, and thus can be removed
without affecting the model accuracy?.

* Apply pruning to remove the low-ranking filters. Pruning is a technique that can reduce the size and complexity of a neural network
by removing the redundant or irrelevant parts of the network, such as neurons, connections, or filters. Pruning can help to improve
the computational efficiency, memory usage, and inference speed of the model, as well as to prevent overfitting and improve
generalization3.

* Set the new weights based on the pruned set of filters. After pruning, the model will have a smaller and simpler architecture, with
fewer filters in each convolutional layer. The new weights of the model can be set based on the pruned set of filters, either by
initializing them randomly or by fine-tuning them from the original weights4.

* Run a new training job with the pruned model. The pruned model can be trained again with the same or a different dataset, using
the same or a different framework or algorithm The new training job can use the same or a different configuration of Amazon
SageMaker, such as the instance type, the hyperparameters, or the data ingestion mode. The new training job can also use Amazon
SageMaker Debugger to monitor and analyze the training process and the model qualitys.

The other options are not suitable because:

* Option A: Using Amazon CloudWatch metrics to gain visibility into the SageMaker training weights, gradients, biases, and
activation outputs will not be as effective as using Amazon SageMaker Debugger.

Amazon CloudWatch is a service that can monitor and observe the operational health and performance of AWS resources and
applications. Amazon CloudWatch can provide metrics, alarms, dashboards, and logs for various AWS services, including Amazon
SageMaker. However, Amazon CloudWatch does not provide the same level of granularity and detail as Amazon SageMaker
Debugger for the tensors that are emitted during the training process of machine learning models. Amazon CloudWatch metrics are
mainly focused on the resource utilization and the training progress, not on the model performance, quality, and convergence6.

* Option B: Using Amazon SageMaker Ground Truth to build and run data labeling workflows and collecting a larger labeled
dataset with the labeling workflows will not improve the computational efficiency of the models. Amazon SageMaker Ground Truth
is a service that can create high-quality training datasets for machine learning by using human labelers. A larger labeled dataset can
help to improve the model accuracy and generalization, but it will not reduce the memory, battery, and hardware consumption of the
model. Moreover, a larger labeled dataset may increase the training time and cost of the model7.

* Option D: Using Amazon SageMaker Model Monitor to gain visibility into the ModelLatency metric and OverheadLatency metric
of the model affer the company deploys the model and increasing the model learning rate will not improve the computational
efficiency of the models. Amazon SageMaker Model Monitor is a service that can monitor and analyze the quality and performance
of machine learning models that are deployed on Amazon SageMaker endpoints. The ModelLatency metric and the
OverheadLatency metric can measure the inference latency of the model and the endpoint, respectively.

However, these metrics do not provide any information about the training weights, gradients, biases, and activation outputs of the
model, which are needed for pruning, Moreover, increasing the model learning rate will not reduce the size and complexity of the
model, but it may affect the model convergence and accuracy.

References:

* 1: Amazon SageMaker Debugger

* 2: Pruning Convolutional Neural Networks for Resource Efficient Inference

* 3: Pruning Neural Networks: A Survey

* 4: Learning both Weights and Connections for Efficient Neural Networks

* 5: Amazon SageMaker Training Jobs

* 6: Amazon CloudWatch Metrics for Amazon SageMaker

* 7: Amazon SageMaker Ground Truth

* : Amazon SageMaker Model Monitor

NEW QUESTION # 132

A city wants to monitor its air quality to address the consequences of air pollution A Machine Learning Specialist needs to forecast
the air quality in parts per million of contaminates for the next 2 days in the city As this is a prototype, only daily data from the last
year is available Which model is MOST likely to provide the best results in Amazon SageMaker?

e A. Use Amazon SageMaker Random Cut Forest (RCF) on the single time series consisting of the full year of data.

e B. Use the Amazon SageMaker Linear Learner algorithm on the single time series consisting of the full year of data with a
predictor_type of classifier.

e (. Use the Amazon SageMaker k-Nearest-Neighbors (kNN) algorithm on the single time series consisting of the full year of



data with a predictor_type of regressor.
e D. Use the Amazon SageMaker Linear Learner algorithm on the single time series consisting of the full year of data with a
predictor type of regressor.

Answer: D

NEW QUESTION # 133
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