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1. Which of the following is a common application of AI?
A. Speech recognition
B. Manual data entry
C. Basic arithmetic operations
D. Traditional coding practices

2. What function does the threshold logic unit (TLU) of a
simple perceptron utilize to determine output?

A. Sum of weighted inputs

B. Sigmoid activation function
C. Heaviside step function

D. Mean of input neuron weights

3. Which data encoding scheme maps text to a random yet
deterministic value?

A. Frequency-based encoding
B. One-hot encoding

C. Hash encoding

D. Target mean encoding

4. What characteristic describes a leptokurtic distribution?
A. Distribution curve is flat and wide.

B. Distribution curve is tall, thin, and peaked.
C. Kurtosis is equal to 3.
D. Distribution is symmetrical.

5. What crucial type of data is missing from a customer
purchase history spreadsheet intended for predictions?

A. Example
B. Label

C. Attribute
D. Feature
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6. Which gradient descent method uses the entire dataset to
calculate gradients?

A. Mini-batch gradient descent
B. Stochastic gradient descent
C. Batch gradient descent

D. Stochastic average gradient

7. What is the role of data governance in Al deployments?
A. To limit data access to specific users
B. To ensure proper management and ethical use of data
C. To improve the speed of data processing
D. To automate data collection from social media

8. Why might big data be detrimental to the machine learning
process? (Select two.)

A. Big datasets can have a negative impact on predictive
performance.

B. Big datasets can be difficult for machine learning algorithms
to process.

C. Big datasets are difficult to obtain, resulting in lost time.

D. Big datasets can have a negative impact on computing
performance.

9. What is the purpose of cross-validation in machine
learning?

A. To finalize model parameters.

B. To assess how the results of a statistical analysis will
generalize to an independent dataset.

C. To increase the model's complexity.
D. To reduce sample size variability.

10. Which hypothesis testing method is suitable for

evaluating the relationship between author gender and
literary genre?

A. A/B test

B. t-test

C. Chi-squared (y?) test

D. Analysis of variance (ANOVA)
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1. Which of the following is a common application of AI?
A. Speech recognition

B. Manual data entry
C. Basic arithmetic operations
D. Traditional coding practices

Speech recognition is a prominent application of artificial intelligence that involves the
ability of a system to identify and process human speech into a machine-readable format.
This technology uses advanced algorithms, natural language processing, and machine
learning to interpret audio signals, allowing devices to understand and respond to
spoken commands. The evolution and accuracy of speech recognition systems, like virtual
assistants such as Siri and Google Assistant, showcase how Al can enhance user
interaction by providing a seamless experience. In contrast, manual data entry refers to
the process of entering information into a system, which typically involves human labor
without the application of AI technologies. Basic arithmetic operations are fundamental
computational tasks that do not inherently require intelligence to execute, but rather
follow definite rules of mathematics. Traditional coding practices involve programming
languages, algorithms, and software development, which operate on principles of logic
rather than the adaptive, learning abilities associated with Al applications. Thus, speech
recognition stands out as a technology that exemplifies the capabilities of artificial
intelligence.

2. What function does the threshold logic unit (TLU) of a
simple perceptron utilize to determine output?

A. Sum of weighted inputs
B. Sigmoid activation function
C. Heaviside step function

D. Mean of input neuron weights

The threshold logic unit (TLU) of a simple perceptron employs the Heaviside step
function to determine its output. The function operates by assessing whether the sum of
the weighted inputs exceeds a certain threshold. If the sum is greater than the threshold,
the TLU outputs a one (indicating activation); if not, it outputs a zero (indicating no
activation). This binary output is crucial for classification tasks in basic neural networks,
as it effectively divides the input space into two distinct classes based on the threshold
set. While the sum of weighted inputs is a necessary component of the process, it is not
the determining factor for the output by itself; rather, it's the application of the
Heaviside step function to that sum that yields the final result. The sigmoid activation
function introduces a smooth transition rather than a hard threshold, which is not
characteristic of a simple perceptron. Lastly, calculating the mean of input neuron
weights is not relevant in this context, as the TLU specifically relies on a binary threshold
mechanism rather than averaging inputs.
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3. Which data encoding scheme maps text to a random yet
deterministic value?

A. Frequency-based encoding
B. One-hot encoding

C. Hash encoding
D. Target mean encoding

The correct choice is indeed hash encoding because this method transforms textual data
into a fixed-size string of characters, which is typically a hexadecimal string. The
hallmark of hash encoding is that it maps input data to a random yet deterministic value,
meaning that the same input will consistently yield the same output. This is particularly
useful in applications such as data integrity validation, where you want to ensure that the
data has not been altered. Hash encoding uses hash functions that take an input and
produce a unique, fixed-length output. The randomness helps to evenly distribute inputs
across the output range, while the deterministic aspect assures that identical inputs will
generate identical hashes, aiding in quicker data retrieval and comparison without
needing to store the original text. The other choices serve different purposes.
Frequency-based encoding relies on the frequency of a term within the dataset, which
does not yield a random mapping. One-hot encoding represents categorical variables as
binary vectors and does not involve randomness. Target mean encoding uses statistical
measures based on the target variable, again lacking the characteristics of a hashing
scheme.

4. What characteristic describes a leptokurtic distribution?
A. Distribution curve is flat and wide.

B. Distribution curve is tall, thin, and peaked.
C. Kurtosis is equal to 3.

D. Distribution is symmetrical.

A leptokurtic distribution is characterized by a distribution curve that is tall, thin, and
peaked, which reflects a higher concentration of data points around the mean compared
to a normal distribution. This peakedness is an indicator of the kurtosis of the
distribution being greater than 3, which signifies a higher likelihood of producing
extreme values (outliers) when compared to a normal distribution. In contrast to other
types of distributions, the leptokurtic shape indicates that there are fewer observations
in the tails of the distribution and a sharp peak at the center. This property is essential in
statistical analysis, especially when assessing risk or variability in data. It's also
important to recognize how this characteristic differs from the other options provided. A
distribution curve that is flat and wide refers to a platykurtic distribution, which has
lower kurtosis. The option regarding kurtosis being equal to 3 describes a mesokurtic
distribution, which is typical of the normal distribution. Lastly, while symmetry can be a
property of various distributions, a leptokurtic distribution is not necessarily
symmetrical, as its main trait is the peakedness rather than the shape's symmetry.
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5. What crucial type of data is missing from a customer
purchase history spreadsheet intended for predictions?

A. Example
B. Label

C. Attribute
D. Feature

The missing crucial type of data from a customer purchase history spreadsheet intended
for predictions is the label. In the context of machine learning and predictive analytics, a
label represents the outcome or result that the model is trying to predict based on the
input data. For instance, in customer purchase history, the label could be a future
purchase or a customer churn indicator. Having labels allows the model to learn from
historical data to make accurate predictions about future shopping behavior. When
working with labeled data, the model can assess the relationship between input features
(like previous purchases, shopping frequency, etc.) and the desired output (the label).
This learning process is what enables the model to generalize and make predictions on
unseen data. In the absence of labels, predictive models cannot effectively learn or assess
the correlations required for accurate forecasting, rendering the data less useful for
predictive analysis.

6. Which gradient descent method uses the entire dataset to
calculate gradients?

A. Mini-batch gradient descent
B. Stochastic gradient descent
C. Batch gradient descent

D. Stochastic average gradient

Batch gradient descent is the method that utilizes the entire dataset to compute the
gradients used for updating the model parameters. By calculating the gradients over the
complete dataset, Batch gradient descent ensures that each update is based on
comprehensive information, which can lead to a more stable convergence towards the
minimum of the loss function. This is especially beneficial when dealing with complex
models or when the dataset is not subject to high variability. In contrast, Mini-batch
gradient descent processes the data in small batches, providing a trade-off between the
efficiency of Batch and the randomness of Stochastic gradient descent. Stochastic
gradient descent updates the model parameters using only a single example at a time,
which can introduce considerable noise but allows faster updates. The method known as
Stochastic average gradient is related but specifically focuses on averaging gradients
over many iterations of Stochastic gradient descent. Therefore, Batch gradient descent
is distinguished by its utilization of the entire dataset for a single gradient calculation,
making it the appropriate choice in this context.
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7. What is the role of data governance in Al deployments?
A. To limit data access to specific users
B. To ensure proper management and ethical use of data

C. To improve the speed of data processing
D. To automate data collection from social media

The role of data governance in Al deployments is fundamentally about ensuring the
proper management and ethical use of data. This encompasses a wide range of practices,
policies, and standards that guide how data is collected, stored, processed, and utilized.
In the context of Al, data governance is crucial for several reasons. First, ethical
considerations are paramount in Al, where biased or misused data can lead to harmful
outcomes. Effective data governance provides a framework to evaluate and mitigate these
risks by instituting practices such as data quality assessments, bias detection, and
compliance with legal regulations (like GDPR). This helps to ensure that the data used in
Al models is not only accurate but also used responsibly. Additionally, data governance
helps establish accountability among stakeholders involved in data management. By
defining roles and responsibilities, organizations can ensure proper oversight and
security of sensitive data, which is particularly important given the increasing scrutiny
regarding data privacy and protection. In contrast, the other options focus on specific
aspects that are not central to the broader objectives of data governance. For instance,
limiting data access relates more to security and privacy measures rather than
governance itself. Speed of data processing pertains to performance optimization rather
than ethical management, and automating data collection is a technique that may occur
independently of governance frameworks.

8. Why might big data be detrimental to the machine learning
process? (Select two.)

A. Big datasets can have a negative impact on predictive
performance.

B. Big datasets can be difficult for machine learning algorithms
to process.

C. Big datasets are difficult to obtain, resulting in lost time.

D. Big datasets can have a negative impact on computing
performance.

Big datasets can indeed pose challenges for machine learning algorithms, primarily due
to their volume and complexity. The computational resources required to process large
datasets can surpass the capabilities of standard algorithms, leading to inefficiencies or
failures in successfully training models. For instance, algorithms may require extensive
time for data loading and processing, which can slow down the overall workflow. There
may also be limits in memory and processing power that can lead to bottlenecks, making
it difficult to utilize machine learning effectively. The second aspect that might be
detrimental is related to computing performance. As datasets grow larger, the
infrastructure needed to handle such data becomes more critical. Increased demand on
CPU, GPU, and memory resources can result in higher latency and longer training times,
which may ultimately affect the model's ability to learn effectively and generalize well.
While potential difficulties in obtaining large datasets or their impact on predictive
performance might seem relevant, the primary focus here is on the challenges of
processing them and the strain they can put on computing resources. Understanding
these challenges is crucial for practitioners, as they need to ensure their systems are
adequately equipped to handle big data effectively to optimize machine learning
processes.
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9. What is the purpose of cross-validation in machine
learning?
A. To finalize model parameters.

B. To assess how the results of a statistical analysis will
generalize to an independent dataset.

C. To increase the model's complexity.

D. To reduce sample size variability.

Cross-validation plays a crucial role in machine learning, particularly in evaluating how
well a model will perform when applied to unseen data. The primary purpose of
cross-validation is to assess the generalizability of a model's performance by dividing the
available dataset into multiple subsets (folds). The model is trained on some of these
subsets and tested on the remaining ones. This iterative process helps to ensure that the
model does not just perform well on the specific data it was trained on but can also make
accurate predictions on new, independent datasets. By using cross-validation,
practitioners can obtain a more reliable estimate of the model's performance metrics,
such as accuracy or Fl-score. This methodological approach is vital for avoiding
overfitting, where a model learns the noise in the training data instead of the underlying
distribution, thereby improving the robustness of the model's performance in real-world
applications. In contrast, finalizing model parameters typically occurs after the model
assessment, rather than directly being the goal of cross-validation. Similarly, increasing
a model's complexity can lead to overfitting rather than a generalizable model. While
reducing sample size variability can be a beneficial outcome in certain contexts, it is not
the main focus or benefit of cross-validation as a systematic evaluation method.

10. Which hypothesis testing method is suitable for
evaluating the relationship between author gender and
literary genre?

A. A/B test

B. t-test

C. Chi-squared (y?) test

D. Analysis of variance (ANOVA)

The Chi-squared (y?) test is ideal for evaluating the relationship between categorical
variables, such as author gender (a categorical variable with categories like male, female,
and potentially non-binary) and literary genre (also a categorical variable with categories
like fiction, non-fiction, poetry, etc.). This test assesses whether there is a significant
association between the two categorical variables, allowing researchers to understand if
the distribution of one variable differs depending on the levels of the other variable. In
this context, you would typically create a contingency table that displays the frequency
counts of authors by genre and gender. The Chi-squared test then calculates whether the
observed frequencies differ significantly from the expected frequencies under the null
hypothesis, which posits that there is no relationship between the two variables. Other
methods listed, such as A/B tests, t-tests, and ANOVA, focus on comparing means or
proportions when dealing with continuous data or two groups rather than determining
relationships between categorical variables. A/B tests are generally used for comparing
two different scenarios or groups, t-tests compare the means of two groups, and ANOVA
extends this comparison to three or more groups. Hence, they are not suitable for
examining the relationship between categorical variables like gender and genre.
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