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B #29

A Machine Learning Specialist works for a credit card processing company and needs to predict which transactions may be
fraudulent in near-real time. Specifically, the Specialist must train a model that returns the probability that a given transaction may
fraudulent.

How should the Specialist frame this business problem?

A. Streaming classification

B. Binary classification

C. Multi-category classification
D. Regression classification

Ef#: B

fEEHL 2

The business problem of predicting whether a new credit card applicant will default on a credit card payment can be framed as a
binary classification problem Binary classification is the task of predicting a discrete class label output for an example, where the
class label can only take one of two possible values. In this case, the class label can be either "default” or "no default", indicating
whether the applicant will or will not default on a credit card payment. A binary classification model can return the probability that a
given applicant belongs to each class, and then assign the applicant to the class with the highest probability. For example, if the
model predicts that an applicant has a 0.8 probability of defaulting and a 0.2 probability of not defaulting, then the model will classify
the applicant as "default”. Binary classification is suitable for this problem because the outcome of interest is categorical and binary,
and the model needs to return the probability of each outcome.

AWS Machine Learning Specialty Exam Guide

AWS Machine Learning Training - Classification vs Regression in Machine Learning
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A financial company is trying to detect credit card fraud. The company observed that, on average, 2% of credit card transactions
were fraudulent. A data scientist trained a classifier on a year's worth of credit card transactions data. The model needs to identify
the fraudulent transactions (positives) from the regular ones (negatives). The company's goal is to accurately capture as many
positives as possible.

Which metrics should the data scientist use to optimize the model? (Choose two.)

A. Area under the precision-recall curve
B. True positive rate

C. Accuracy

D. False positive rate

E. Specificity

EfE: A. B

AR :

The data scientist should use the area under the precision-recall curve and the true positive rate to optimize the model. These metrics
are suitable for imbalanced classification problems, such as credit card fraud detection, where the positive class (fraudulent
transactions) is much rarer than the negative class (non-fraudulent transactions).

The area under the precision-recall curve (AUPRC) is a measure of how well the model can identify the positive class among all the
predicted positives. Precision is the fraction of predicted positives that are actually positive, and recall is the fraction of actual
positives that are correctly predicted. A higher AUPRC means that the model can achieve a higher precision with a higher recall,
which is desirable for fraud detection.

The true positive rate (TPR) is another name for recall. It is also known as sensitivity or hit rate. It measures the proportion of actual
positives that are correctly identified by the model. A higher TPR means that the model can capture more positives, which is the

company's goal.
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References:
* Metrics for Imbalanced Classification in Python - Machine Learning Mastery
* Precision-Recall - scikit-learn
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A car company is developing a machine learning solution to detect whether a car is present in an image. The image dataset consists

of one million images. Each image in the dataset is 200 pixels in height by 200 pixels in width. Each image is labeled as either having
a car or not having a car.

Which architecture is MOST likely to produce a model that detects whether a car is present in an image with the highest accuracy?

¢ A Use a deep nuiltilayer perceptron (MLP) classifier with the images as input. Include a linear output layer that outputs the
probability that an image contains a car.

¢ B. Use a deep convolutional neural network (CNN) classifier with the images as input. Include a linear output layer that
outputs the probability that an image contains a car.

e C. Use a deep convolutional neural network (CNN) classifier with the images as input. Include a softmax output layer that
outputs the probability that an image contains a car.

e D. Use a deep muiltilayer perceptron (MLP) classifier with the images as input. Include a softmax output layer that outputs the
probability that an image contains a car.

Ef#: B

A -

A deep convolutional neural network (CNN) classifier is a suitable architecture for image classification tasks, as it can learn features
from the images and reduce the dimensionality of the input. A Iinear output layer that outputs the probability that an image contains a
car is appropriate for a binary classification problem, as it can produce a single scalar value between 0 and 1. A softmax output layer
is more suitable for a multi-class classification problem, as it can produce a vector of probabilities that sumup to 1. A deep
multilayer perceptron (MLP) classifier is not as effective as a CNN for image classification, as it does not exploit the spatial structure
of the images and requires a large number of parameters to process the high-dimensional input. References:
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AWS Tramning - Machine Learning on AWS

AWS Whitepaper - An Overview of Machine Learning on AWS
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A Machine [earning Specialist is attempting to build a linear regression model.

Given the displayed residual plot only, what is the MOST likely problem with the model?

A. Linear regression is inappropriate. The residuals do not have constant variance.
B. Linear regression is appropriate. The residuals have a zero mean.

C. Linear regression is inappropriate. The underlying data has outliers.

D. Linear regression is appropriate. The residuals have constant variance.

EfE: A

AR :

A residual plot is a type of plot that displays the values of a predictor variable in a regression model along the x-axis and the values
of the residuals along the y-axis. This plot is used to assess whether or not the residuals in a regression model are normally
distributed and whether or not they exhibit heteroscedasticity. Heteroscedasticity means that the variance of the residuals is not
constant across different values of the predictor variable. This violates one of the assumptions of linear regression and can lead to
biased estimates and unreliable predictions. The displayed residual plot shows a clear pattern of heteroscedasticity, as the residuals
spread out as the fitted values increase. This indicates that linear regression is inappropriate for this data and a different model should
be used. References:

Regression - Amazon Machine Learning

How to Create a Residual Plot by Hand

How to Create a Residual Plot in Python
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An ecommerce company sends a weekly email newsletter to all of its customers. Management has hired a team of writers to create



additional targeted content. A data scientist needs to identify five customer segments based on age, income, and location. The
customers' current segmentation is unknown. The data scientist previously built an XGBoost model to predict the likelihood of a
customer responding to an email based on age, income, and location.

Why does the XGBoost model NOT meet the current requirements, and how can this be fixed?

¢ A. The XGBoost model provides a true/false binary output. Apply principal component analysis (PCA) with five feature
dimensions to predict a segment.

¢ B. The XGBoost model is a supervised machine learning algorithm. Train a k-means model with K = 5 on the same dataset to
predict a segment.

¢ (. The XGBoost model is a supervised machine learning algorithm Train a k-Nearest-Neighbors (kNN) model with K = 5
on the same dataset to predict a segment.

¢ D. The XGBoost model provides a true/false binary output. Increase the number of classes the XGBoost model predicts to
five classes to predict a segment.

IEf#: B

A -

The XGBoost model is a supervised machine learning algorithm, which means it requires labeled data to learn from. The customers'
current segmentation is unknown, so there is no label to train the XGBoost model on. Moreover, the XGBoost model is designed for
classification or regression tasks, not for clustering.

Clustering is a type of unsupervised machine learning, which means it does not require labeled data.

Clustering algorithis try to find natural groups or clusters in the data based on their similarity or distance. A common clustering
algorithm is k-means, which partitions the data into K clusters, where each data point belongs to the cluster with the nearest mean.
To meet the current requirements, the data scientist should train a k-means model with K = 5 on the same dataset to predict a
segment for each customer. This way, the data scientist can identify five customer segments based on age, incorme, and location,
without needing any labels. References:

* What is XGBoost? - Amazon SageMaker

* What is Clustering? - Amazon SageMaker

* K-Means Algorithm - Amazon SageMaker
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