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Question: 1

A data scientist wants to digitize historical hard copies of documents. Which of the following is the
best method for this task?

A. Word2vec
B. Optical character recognition
C. Latent semantic analysis

D. Semantic segmentation

Answer:

B

Explanation:

Optical Character Recognition (OCR) is the specific technology used for the electronic or
mechanical conversion of images of typed, handwritten, or printed text into machine-encoded text.
The data scientist's task is to digitize historical hard copies, which involves scanning the
documents to create images and then using OCR to extract the text from those images into a
digital, searchable, and analyzable format. This method directly addresses the core requirement
of converting physical documents into digital text data.

Why Incorrect Options are Wrong:

A. Word2vec: This is a natural language processing (NLP) technique used to learn vector
representations (embeddings) of words from an existing digital text corpus.

C. Latent semantic analysis: This is a statistical NLP method for analyzing relationships between
a set of digital documents and the terms they contain, used for topic modeling.

D. Semantic segmentation: This is a computer vision task that classifies each pixel in an image to
a specific object class, not for extracting text characters.

References:

1. Google Cloud. (n.d.). Detecting text in images (OCR). Google Cloud Documentation. Retrieved
from https://cloud.google.com/vision/docs/ocr.

Reference Detail: The documentation states, "The Vision API can detect and extract text from
images. There are two features that support optical character recognition (OCR):
TEXTDETECTION detects and extracts text from any image... DOCUMENTTEXTDETECTION
also extracts text from an image, but the response is optimized for dense text and documents."
This source defines OCR as the primary technology for extracting text from images of documents.
2. Smith, R. (2007). An Overview of the Tesseract OCR Engine. Proceedings of the Ninth
International Conference on Document Analysis and Recognition (ICDAR 2007), Vol. 2, pp.
629-633. DOI: 10.1109/ICDAR.2007.4376991.
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Reference Detail: Section 1, "Introduction," defines OCR as the process of converting scanned
images of machine-printed or handwritten text into a computer-processable format. This
peer-reviewed publication establishes OCR as the standard method for the task described.

3. Manning, C. D., & Schutze, H. (1999). Foundations of Statistical Natural Language Processing.
MIT Press.

Reference Detail: Chapter 15, "Vector Space Models," discusses Latent Semantic Analysis (LSA)
as a method for dimensionality reduction and finding latent semantic structures in textual data that
is already in a machine-readable format (p. 553). This distinguishes it from the initial digitization
process.

4. Jurafsky, D., & Martin, J. H. (2023). Speech and Language Processing (3rd ed. draft).
Reference Detail: Chapter 6, "Vector Semantics and Embeddings," describes Word2vec as a
model for "learning dense vectors for words" from a text corpus (Section 6.8). This confirms it is a
text analysis technique, not a digitization tool.
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Question: 2

A data scientist trained a model for departments to share. The departments must access the
model using HTTP requests. Which of the following approaches is appropriate?

A. Utilize distributed computing.
B. Deploy containers.
C. Create an endpoint.

D. Use the File Transfer Protocol.

Answer:

C

Explanation:

To make a machine learning model accessible for sharing across departments using HTTP
requests, the standard and most appropriate approach is to create an API endpoint. The model is
wrapped within a web service (e.g., using Flask or FastAPI), which exposes a specific URL-the
endpoint. Client applications from different departments can then send HTTP requests (e.g.,
POST requests containing input data) to this endpoint and receive the model's predictions in the
HTTP response. This architecture decouples the model from the applications that use it, providing
a standardized and scalable access method.

Why Incorrect Options are Wrong:

A. Utilize distributed computing: This is a strategy for scaling computation across multiple
machines, primarily for training large models or handling high-volume inference, not for providing
the HTTP access point itself.

B. Deploy containers: Containers (like Docker) are a method for packaging the model and its
dependencies for deployment. While the endpoint is often hosted within a container, the container
is the package, not the access mechanism.

D. Use the File Transfer Protocol: FTP is designed for bulk file transfers. It is not suitable for the
real-time, request-response interaction pattern required for invoking a model's prediction function
via HTTP.

References:

1. Amazon SageMaker Documentation: In the official documentation for deploying models, the
core concept is creating an endpoint. "To get inferences from a trained model, you deploy the
model to an Amazon SageMaker endpoint. The endpoint is a fully managed resource that you can
use to make inference requests. The endpoint provides a secure, scalable, and highly available
way to get predictions from your model." (Amazon Web Services, Deploy a model to an Amazon
SageMaker endpoint, Developer Guide, Section: "Deploy the model").
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2. Google Cloud Al Platform Documentation: The process for serving a model involves deploying
it to an endpoint. "After you deploy a model to an endpoint on Vertex Al, you can get predictions
from that model by sending prediction requests to the endpoint." (Google Cloud, Get online
predictions from a deployed model, Vertex Al Documentation, Section: "Send an online prediction
request").

3. Stanford University Courseware (CS329S: Machine Learning Systems Design): Lecture 5,
"Model Deployment & Serving," discusses architectural patterns for serving models. The primary
pattern described is wrapping the model in a web server and exposing it via a REST API. The
URL for this API is the endpoint that clients interact with. (Stanford University, CS329S, Winter
2021, Lecture 5 Slides, pp. 18-22).
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Question: 3

Given the following:

v p— ‘ v ’ p
X, =0 + ¢ X +w,where w, ~MN0,0¢)
Which of the following time series models best represents this process?

A. ARIMA(1,1,1)

B. ARMA(1,1)

C. SARIMA(1, 1, 1) x (1, 1, 1)1
D. AR(1)

Answer:
D

Explanation:

The time series plot shows a process that is stationary, meaning its statistical properties such as
mean and variance are constant over time. The data oscillates around a mean of zero without any
apparent trend or seasonality. This visual patterri’,'"w'h'e°re the current value is strongly correlated
with the immediately preceding value and tends to revert to the mean, is the classic
representation of a stationary Autoregressive model of order 1, or AR(1). An AR(1) model
describes a variable whose current value is a function of its previous value plus a random error
term.

Why Incorrect Options are Wrong:

A. ARIMA(1,1,1): The integrated component (d=1) is used for non-stationary data with a trend.
This plot is stationary and has no trend.

B. ARMA(1,1): While an ARMA model is for stationary data, the plot is a textbook example of a
pure AR(1) process, making AR(1) a more parsimonious and better fit.

C. SARIMA(1, 1, 1) x (1, 1, 1)1: The seasonal (S) component is for data with repeating patterns at
regular intervals (seasonality), which is absent in this plot.

References:

1. Shumway, R. H., & Stoffer, D. S. (2017). Time Series Analysis and Its Applications: With R
Examples (4th ed.). Springer. In Chapter 3, Section 3.2, Figure 3.2 displays simulated AR(1)
series. The plot for a positive AR(1) coefficient (e.g., = 0.9) is visually identical to the process
shown in the question. DOI: https://doi.org/10.1007/978-3-319-52452-8

2. MIT OpenCourseWare. (2016). 15.097 Prediction: Machine Learning and Statistics, Lecture 18:
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Time Series |. Massachusetts Institute of Technology. Slide 11, "Autoregressive models: AR(1),"
presents a simulated plot of the process xt = 0.9 xt-1 + wt, which directly matches the visual
characteristics of the provided image. Link to course materials

3. Pennsylvania State University. (n.d.). STAT 510: Applied Time Series Analysis, Lesson 1.2:
Some Basic Time Series Models. Eberly College of Science. This lesson describes the AR(1)
model and provides example plots of stationary AR(1) processes that exhibit the same
mean-reverting, oscillating behavior seen in the question's figure. Link to course materials
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Question: 4

Which of the following methods should a data scientist use just before switching to a potential
replacement model?

A. A/B testing
B. Performance monitoring
C. Cl/ICD

D. Containerization

Answer:

A

Explanation:

A/B testing is the standard industry method for making a data-driven decision when comparing a
new model (challenger) against a currently deployed model (champion). Just before a full switch,
this controlled experiment directs a subset of live user traffic to the new model and the rest to the
old one. By comparing key performance indicators (KPIs) and business metrics between the two
groups, the data scientist can empirically validate whether the new model offers a statistically
significant improvement in a real-world production environment. This step is crucial for mitigating
risks associated with deploying a potentially underperforming model.

Why Incorrect Options are Wrong:

B. Performance monitoring: This is the ongoing observation of a model's metrics after
deployment, not a comparative experiment used to decide whether to deploy it.

C. CI/CD: This is an automation pipeline for building, testing, and deploying software. While it
facilitates the deployment of models for an A/B test, it is not the testing method itself.

D. Containerization: This is a technology for packaging and isolating applications (like a model)
for consistent deployment. It is part of the infrastructure, not the validation method.

References:

1. Google Cloud. (2020). Practitioner's guide to MLOps: A framework for continuous delivery and
automation of machine learning. Google Cloud Whitepaper. In the section "Model deployment,"
A/B testing is described as a deployment pattern where "you deploy the new model alongside the
previous model... to test the new model's performance on a small slice of live traffic." (p. 18).

2. Chip Huyen. (2022). Designing Machine Learning Systems. O'Reilly Media. In Chapter 9,
"Model Deployment and Prediction Service," the text states, "A/B testing is the gold standard for
making business decisions... In the context of ML, A/B testing is often used to compare a new
model to an old model to see if the new model can lead to better business outcomes." (Section:
"A/B Testing").

https://certempire.com/



https://certempire.com/

3. Stanford University. (2021). CS 329S: Machine Learning Systems Design, Lecture 10: Model
Deployment & Monitoring. Course materials. The lecture notes detail deployment strategies,
specifying A/B testing as a method to "Route traffic to multiple model versions simultaneously" to
"Compare performance on business metrics" before a full rollout. (Slide 18, "Deployment
Strategies: A/B Test").

https://certempire.com/
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Question: 5

A data scientist is presenting the recommendations from a monthslong modeling and experiment
process to the company's Chief Executive Officer. Which of the following is the best set of
artifacts to include in the presentation?

A. Methods, data overview, results, recommendations, and charts
B. Results, recommendations, justifications, and clear charts
C. Recommendation charts justifications code reviews and results

D. Methodology, code snippets, findings, data tables, and p values

Answer:

B

Explanation:

When presenting to a Chief Executive Officer (CEO), the primary goal is to communicate
business impact and provide actionable insights. The CEQO's focus is on strategic
decision-making, not the technical minutiae of the data science process. Therefore, the
presentation must be concise, clear, and centered on outcomes. The best set of artifacts includes
the results (what was found), recommendations (what should be done), justifications (why it's the
right course of action, often tied to ROI or strategic goals), and clear charts that distill complex
information into an easily understandable visual format. This approach respects the executive's
time and focuses the conversation on business value.

Why Incorrect Options are Wrong:

A. Including detailed "Methods" is inappropriate for a CEO, as it delves into technical specifics
that are not relevant to high-level strategic decisions.

C. "Code reviews" are an internal, highly technical part of the development process and have no
place in an executive-level presentation.

D. "Methodology," "code snippets," and "p-values" are all deeply technical elements suitable for a
peer review, not for a C-level business leader.

References:

1. Knaflic, C. N. (2015). Storytelling with data: A data visualization guide for business
professionals. John Wiley & Sons. In Chapter 1, "The Importance of Context," the author
emphasizes the critical first step of understanding the audience. For an executive audience, the
communication should be a "declarative" statement that leads with the main point or
recommendation, supported by clear, simple visuals, rather than an exploratory narrative of the
analytical process (pp. 15-21).

2. Davenport, T. H., & Harris, J. G. (2017). Competing on Analytics: The New Science of Winning.
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Harvard Business Review Press. Chapter 6, "The Human Side of Analytics," discusses that for
analytics to be effective, findings must be communicated in a way that decision-makers can
understand and act upon. The focus should be on the story the data tells and its implications for
the business, not the statistical techniques used to arrive at the findings.

3. University of California, Berkeley, School of Information. (2021). Course Syllabus: INFO 290M -
Data Visualization. Course materials consistently stress the principle of audience-centric design.
For executive audiences, the syllabus notes the need to "synthesize findings into a compelling,
high-level narrative" and to "prioritize clarity and actionable insights over technical detail." This
aligns with presenting results, recommendations, and justifications, not methods or code.

https://certempire.com/



https://certempire.com/

Question: 6

A data scientist is developing a model to predict the outcome of a vote for a national mascot. The
choice is between tigers and lions. The full data set represents feedback from individuals
representing 17 professions and 12 different locations. The following rank aggregation represents
80% of the data set:

ESuwey rank |Profession Location (Voter preference
;1 Data scientist |4 Tigers
12 Data scientist |3 Tigers
%3 Data analyst 4 Tigers

Which of the following is the most likely concern about the model's ability to predict the outcome
of the vote?

A. Interpolated data
B. Extrapolated data
C. In-sample data

D. Out-of-sample data

Answer:
D

Explanation:

The model is developed using 80% of the full dataset, which constitutes the in-sample data. The
primary concern for any predictive model is its ability to generalize its findings to new, unseen
data to make accurate predictions. This unseen data is known as out-of-sample data. The
model's performance on the training data does not guarantee its accuracy when predicting the
final national vote, which includes the remaining 20% of the dataset and the wider population.
Therefore, the model's performance on out-of-sample data is the most critical concern for its
predictive validity.

Why Incorrect Options are Wrong:

A. Interpolated data: This involves estimating values within the range of the existing training data,
not predicting outcomes for a new, external population.

B. Extrapolated data: While related to making predictions beyond the training data,
"out-of-sample" is the specific term for the unseen data used to validate a model's generalization
capability.

https://certempire.com/
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C. In-sample data: This is the data used to train the model. The model's performance on this set
is already known and is not the concern when evaluating its real-world predictive power.

References:

1. James, G., Witten, D., Hastie, T., & Tibshirani, R. (2021). An Introduction to Statistical
Learning: with Applications in R (2nd ed.). Springer. In Chapter 5, "Resampling Methods," the text
distinguishes between the training error rate (in-sample) and the test error rate (out-of-sample).
Section 5.1 states, "the test error is the average error that results from using a statistical learning
method to predict the response on a new observation-that is, a measurement that was not used in
training the method." This highlights that the key concern is performance on new, or
out-of-sample, data.

2. Bertsimas, D., & Dunn, J. (2019). Machine Learning Under a Modern Optimization Lens. MIT
OpenCourseWare. In Lecture 3, "Model Assessment and Selection," page 3, the distinction is
made between training error (in-sample) and generalization error (out-of-sample). The notes
emphasize that "a low training error does not necessarily imply a low generalization error," which
is the central problem in predictive modeling.

3. Abu-Mostafa, Y. S., Magdon-Ismail, M., & Lin, H. T. (2012). Learning from Data. AMLBook. In
Section 1.2, "Components of Learning," the authors define the "out-of-sample error" (Eout) as the
measure of how well a model performs on the entire distribution of data, not just the training
examples (Ein). The goal of learning is to make Eout small, which is the core concern in the
question.

https://certempire.com/
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Question: 7

A data scientist is working with a data set that covers a two-year period for a large number of
machines. The data set contains:

Machine system ID numbers
Sensor measurement values
Daily time stamps for each machine

The data scientist needs to plot the total measurements from all the machines over the entire
time period. Which of the following is the best way to present this data?

A. Scatter plot
B. Line plot
C. Histogram

D. Box-and-whisker plot

Answer:
B

Explanation:

The objective is to visualize the trend of total measurements over a continuous two-year period. A
line plot is the most suitable choice for this task as it is specifically designed to display a
quantitative value changing over a continuous interval, such as time. The x-axis would represent
the daily timestamps, and the y-axis would represent the aggregated total measurements for each
day. This effectively illustrates patterns, trends, and fluctuations in the data over the specified
period.

Why Incorrect Options are Wrong:

A. Scatter plot: This shows the relationship between two numerical variables as a collection of
points, but it does not connect them to effectively visualize a trend over time.

C. Histogram: This visualizes the frequency distribution of a single variable. It would show how
often certain measurement totals occurred but would lose the time-series component entirely.
D. Box-and-whisker plot: This summarizes the statistical distribution of data (e.g., median,
quartiles) and is best for comparing distributions across categories, not for showing a continuous
trend.

https://certempire.com/
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References:

1. University of Virginia Library, Research Data Services + Sciences. (n.d.). Choosing a Good
Chart. In the section "Line," it states, "Line graphs are used to track changes over short and long
periods of time. When smaller changes exist, line graphs are better to use than bar graphs." This
directly supports using a line plot for time-series data. Retrieved from
https://data.library.virginia.edu/data-visualization/choosing-a-good-chart/

2. Carnegie Mellon University, Open Learning Initiative. (n.d.). Statistical Reasoning, Unit 2:
Examining Relationships. In the section "Time Series Plots," the courseware explains, "When one
of the two variables in the relationship is time, the data is referred to as time series data... In a
time series plot, time is the explanatory variable and is always placed on the horizontal axis." This
defines the standard method for plotting data over time, which is a line plot.

3. Duke University Libraries, Data and Visualization Services. (n.d.). Data Visualization: Chart
Chooser. This guide recommends a "Line Chart" for visualizing "Data over time," describing its
purpose as showing "trends in data, typically over a period of time (time-series)." This aligns
perfectly with the scenario's requirements. Retrieved from
https://guides.library.duke.edu/datavis/chartchooser
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Question: 8

A data scientist has built an image recognition model that distinguishes cars from trucks. The
data scientist now wants to measure the rate at which the model correctly identifies a car as a car
versus when it misidentifies a truck as a car. Which of the following would best convey this
information?

A. Confusion matrix
B. AUC/ROC curve
C. Box plot

D. Correlation plot

Answer:

A

Explanation:

A confusion matrix is the most appropriate tool for this scenario. It is a table used to evaluate the
performance of a classification model by summarizing the prediction results. For a binary
classification problem (car vs. truck), the matrix explicitly displays the counts of True Positives
(cars correctly identified), True Negatives (trucks correctly identified), False Positives (trucks
misidentified as cars), and False Negatives (cars misidentified as trucks). This directly allows the
data scientist to compare the rate at which the model correctly identifies a car (True Positives)
against the rate it misidentifies a truck as a car (False Positives).

Why Incorrect Options are Wrong:

B. AUC/ROC curve: This visualizes the trade-off between the true positive rate and false positive
rate across all thresholds, providing an aggregate performance score, not specific counts of
misclassifications.

C. Box plot: This is a statistical visualization used to show the distribution and spread of numerical
data, not to evaluate the performance of a classification model.

D. Correlation plot: This is used to visualize the strength and direction of relationships between
different numerical variables within a dataset, not to assess model prediction accuracy.

References:

1. Academic Publication: Fawcett, T. (2006). An introduction to ROC analysis. Pattern Recognition
Letters, 27(8), 861-874. In Section 2, "Classifier Performance," the paper defines the confusion
matrix as the basis for calculating performance metrics like True Positive Rate and False Positive
Rate, stating it contains information about actual and predicted classifications. (DOI:
https://doi.org/10.1016/j.patrec.2005.10.010)
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2. University Courseware: Ng, A., & Katan, K. (2018). CS229: Machine Learning Course Notes.
Stanford University. In the section "Evaluation Metrics," the notes describe the 2x2 confusion
matrix for binary classification, explicitly defining its four outcomes (TP, TN, FP, FN) as the primary
method for summarizing a model's performance. (See "Precision/Recall and the F1 score"
section).

3. Official Vendor Documentation: Scikit-learn Developers. (n.d.). sklearn.metrics.confusionmatrix.
Scikit-learn 1.4.2 documentation. The official documentation defines the confusion matrix as a tool
where "Ci, j is equal to the number of observations known to be in group i and predicted to be in
group j." This directly aligns with the data scientist's need to count correct and incorrect
classifications.
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Question: 9

A data analyst wants to generate the most data using tables from a database. Which of the
following is the best way to accomplish this objective?

A. INNER JOIN

B. LEFT OUTER JOIN
C. RIGHT OUTER JOIN
D. FULL OUTER JOIN

Answer:

D

Explanation:

A FULL OUTER JOIN is the best method to generate the most data because it returns all rows
from both tables involved in the join. It combines the functionality of both LEFT and RIGHT
OUTER JOINs. When a row from one table does not have a matching row in the other, the join
still includes the row and fills the columns from the non-matching table with NULL values. This
ensures that no data is excluded from either table, resulting in the largest possible dataset from
the combination.

Why Incorrect Options are Wrong:

A. INNER JOIN: Incorrect. This join is the most restrictive, returning only the rows where the join
condition is met in both tables, typically producing the fewest results.

B. LEFT OUTER JOIN: Incorrect. This join returns all rows from the left table but only matching
rows from the right, potentially omitting non-matching rows from the right table.

C. RIGHT OUTER JOIN: Incorrect. This join returns all rows from the right table but only
matching rows from the left, potentially omitting non-matching rows from the left table.

References:

1. Silberschatz, A., Korth, H. F., & Sudarshan, S. (2020). Database System Concepts (7th ed.).
McGraw-Hill. In Chapter 4, Section 4.2.3 "Outer Join", the text explains that a "full outer join is the
union of the results of the left and right outer joins," preserving all tuples from both relations.

2. PostgreSQL Documentation. (2023). 7.2. Tables and Joins. In PostgreSQL 16 Documentation.
Retrieved from
https://www.postgresql.org/docs/16/queries-table-expressions.htmi#QUERIES-JOIN. Section
7.2.2, "Join Types," describes the FULL OUTER JOIN as including all rows from both joined
tables, with null values used for non-matching columns.

3. Stonebraker, M., & Hellerstein, J. M. (2010). Lecture 2: Advanced SQL. MIT OpenCourseWare,
6.830 Database Systems. The lecture notes describe the FULL OUTER JOIN as the union of the

https://certempire.com/
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LEFT and RIGHT outer joins, which by definition encompasses all rows from both tables.
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Question: 10

A data scientist is building a model to predict customer credit scores based on information
collected from reporting agencies. The model needs to automatically adjust its parameters to
adapt to recent changes in the information collected. Which of the following is the best model to
use?

A. Decision tree
B. Random forest
C. Linear discrimination analysis

D. XGBoost

Answer:

D

Explanation:

XGBoost (Extreme Gradient Boosting) is the best model for this scenario. It is a gradient boosting
algorithm that builds an ensemble of decision trees sequentially. Each new tree is trained to
correct the errors made by the previous ones. This iterative, stage-wise process allows the model
to continuously refine and adjust its parameters to fit the data more accurately. This inherent
mechanism of sequential error correction makes it highly adaptable to complex and changing
patterns in data, such as those found in credit reporting information.

Why Incorrect Options are Wrong:

A. Decision tree: A single decision tree is a static model. It does not iteratively adjust its
parameters and must be completely retrained to adapt to new data patterns.

B. Random forest: A random forest builds multiple trees in parallel (bagging), not sequentially. It
lacks the iterative error-correction mechanism that allows boosting models to adapt.

C. Linear discrimination analysis: LDA is a linear classification method that assumes a specific
data distribution. It is less flexible for complex, non-linear data and does not have a built-in
mechanism for sequential adaptation.

References:

1. Chen, T., & Guestrin, C. (2016). XGBoost: A Scalable Tree Boosting System. Proceedings of
the 22nd ACM SIGKDD International Conference on Knowledge Discovery and Data Mining,
785-794. In Section 2.1, the paper describes the model as an additive one, where the prediction
at step t is the sum of the prediction at step t-1 and a new function (tree). This additive training
process is the mechanism for sequential adjustment and adaptation. DOI:
https://doi.org/10.1145/2939672.2939785

2. Friedman, J. H. (2001). Greedy Function Approximation: A Gradient Boosting Machine. The
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Annals of Statistics, 29(5), 1189-1232. This foundational paper on gradient boosting describes the
algorithm as a stage-wise additive model (Section 2), where at each stage, a new weak learner is
added to the ensemble to best reduce the loss function, effectively adjusting the model to correct
prior errors.

3. Hastie, T., Tibshirani, R., & Friedman, J. (2009). The Elements of Statistical Learning: Data
Mining, Inference, and Prediction (2nd ed.). Springer. Chapter 10, "Boosting and Additive Trees,"
explains that boosting "is a sequential process; the model is built up sequentially, and the
performance of the model at any step depends on the models fitted in the previous steps" (p.
351). This contrasts with methods like random forests, which are not sequential.
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Question: 11

A data scientist is creating a responsive model that will update a product's daily pricing based on
the previous day's sales volume. Which of the following resource constraints is the data
scientist's greatest concern?

A. Deployment time
B. Training time
C. Development time

D. Data collection time

Answer:

B

Explanation:

The model must be retrained every 24 hours so that today's pricing reflects yesterday's sales.
Because this retraining occurs on a fixed, short schedule, the dominant constraint is how long it
takes to complete each training run; excessive training time would delay or prevent daily price
updates. The other activities (initial development, deployment automation, and ingesting the
previous day's sales, which are already stored) occur once or require far fewer resources than the
recurrent training step.

Why Incorrect Options are Wrong:

A. Deployment time - Once a CI/CD pipeline is built, pushing the new model is fast and usually
automated; it runs after training completes.

C. Development time - Model design and coding are mostly one-off efforts completed before daily
operations begin.

D. Data collection time - Yesterday's sales data already reside in transactional systems; extraction
is trivial compared with compute-intensive retraining.

References:

1. Google Cloud, "MLOps: Continuous Delivery and Automation Pipelines in Machine Learning,"
v2, 2020, p.4 Section"Training frequency and compute cost".

2. AWS, "Machine Learning Operations (MLOps) Fundamentals," whitepaper, 2021, p.9
Section"Automated Model Retraining and Scheduling".

3. MIT OpenCourseWare, 6.S897 "Machine Learning Production Systems," Lecture 4 slides, slide
12 "Time-boxed retraining as the main operational bottleneck".

4. Stanford CS329S "Machine Learning Systems Design," Spring 2022 notes, Week 5
Section"Retraining cadence and resource constraints".
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Question: 12

A data scientist wants to predict a person's travel destination. The options are:
Branson, Missouri, United States

Mount Kilimanjaro, Tanzania

Disneyland Paris, Paris, France

Sydney Opera House, Sydney, Australia

Which of the following models would best fit this use case?

A. Linear discriminant analysis
B. k-means modeling
C. Latent semantic analysis

D. Principal component analysis

Answer:
A

Explanation:

The problem requires predicting a specific travel destination from a discrete set of four options.
This is a classic multi-class classification task. Linear Discriminant Analysis (LDA) is a supervised
machine learning algorithm specifically designed for classification. It functions by finding a linear
combination of input features that creates the maximum separation between the different
predefined classes (in this case, the travel destinations). It is particularly effective when dealing
with more than two categories, making it the most suitable model among the choices for this use
case.

Why Incorrect Options are Wrong:

B. k-means modeling: This is an unsupervised clustering algorithm used to group unlabeled data
into a specified number of clusters. It does not predict a predefined category.

C. Latent semantic analysis: This is a natural language processing technique used for
dimensionality reduction and topic modeling on text data, not for general classification tasks.

D. Principal component analysis: This is an unsupervised dimensionality reduction technique
used to transform features into a smaller set of uncorrelated variables, not for making predictions.
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1. James, G., Witten, D., Hastie, T., & Tibshirani, R. (2013). An Introduction to Statistical
Learning: with Applications in R. Springer. In Section 4.4, "Linear Discriminant Analysis," the
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In contrast to PCA, which is an unsupervised learning algorithm, LDA is a supervised one"
(Section 2, p. 170). DOI: https://doi.org/10.3233/AIC-170729

3. Hastie, T., Tibshirani, R., & Friedman, J. (2009). The Elements of Statistical Learning: Data
Mining, Inference, and Prediction (2nd ed.). Springer. Section 4.3, "Linear Discriminant Analysis,"
describes the method for separating K classes by modeling the probability density of features for
each class and applying Bayes' theorem to perform classification (p. 106).
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Question: 13

A data scientist is working with a data set that has ten predictors and wants to use only the
predictors that most influence the results. Which of the following models would be the best for the
data scientist to use?

A.OLS

B. Ridge

C. Weighted least squares
D. LASSO

Answer:

D

Explanation:

The data scientist's goal is to perform feature selection-identifying and using only the most
influential predictors. LASSO (Least Absolute Shrinkage and Selection Operator) regression is
specifically designed for this purpose. It applies an L1 regularization penalty that shrinks the
coefficients of less important features, and critically, it can force some coefficients to be exactly
zero. This process effectively removes those predictors from the model, achieving the desired
outcome of using only the most impactful variables.

Why Incorrect Options are Wrong:

A. OLS: Ordinary Least Squares (OLS) regression includes all predictors in the final model and
does not perform any automatic feature selection.

B. Ridge: Ridge regression uses L2 regularization to shrink coefficients toward zero, which is
useful for multicollinearity, but it does not set them to exactly zero, thus retaining all predictors.
C. Weighted least squares: This is a variant of OLS used to handle heteroscedasticity
(non-constant variance of errors) by weighting data points; it does not select features.

References:

1. Tibshirani, R. (1996). Regression Shrinkage and Selection Via the Lasso. Journal of the Royal
Statistical Society: Series B (Methodological), 58(1), 267-288. In Section 1, Introduction, the
paper states, "The lasso... shrinks some coefficients and sets others to 0, and hence tries to
retain the good features of both subset selection and ridge regression." DOI:
https://doi.org/10.1111/j.2517-6161.1996.tb02080.x

2. Hastie, T., Tibshirani, R., & Friedman, J. (2009). The Elements of Statistical Learning: Data
Mining, Inference, and Prediction. Springer. In Section 3.4.2, "The Lasso," page 68, it is explained
that "the L1 penalty has the effect of forcing some of the coefficient estimates to be exactly equal
to zero," which contrasts with Ridge regression that "shrinks the coefficients... toward zero" but
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does not set them to zero (Section 3.4.1, page 63).

3. Rigollet, P. (2016). Lecture 20: High-dimensional regression: Ridge and Lasso. MIT
OpenCourseWare, 18.650 Statistics for Applications. On page 2, it is noted, "The Lasso performs
feature selection: for large enough, some components of are exactly 0." This highlights its primary
advantage for the scenario described in the question.
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Question: 14

A data scientist uses a large data set to build multiple linear regression models to predict the
likely market value of a real estate property. The selected new model has an RMSE of 995 on the
holdout set and an adjusted R2 of .75. The benchmark model has an RMSE of 1,000 on the
holdout set. Which of the following is the best business statement regarding the new model?

A. The model should be deployed because it has a lower RMSE.
B. The model's adjusted R2 is exceptionally strong for such a complex relationship.
C. The model fails to improve meaningfully on the benchmark model.

D. The model's adjusted R2 is too low for the real estate industry.

Answer:

C

Explanation:

The new model's Root Mean Square Error (RMSE) of 995 represents only a 0.5% improvement
over the benchmark model's RMSE of 1,000 (a difference of 5 on a scale of 1000). In a business
context, such a marginal improvement in predictive accuracy is unlikely to be considered
meaningful or significant. The costs, resources, and risks associated with deploying, integrating,
and maintaining a new model would likely outweigh the negligible benefit gained from this slight
reduction in error. Therefore, the most accurate business assessment is that the new model does
not offer a substantial advantage over the existing benchmark.

Why Incorrect Options are Wrong:

A. A lower RMSE is not a sufficient reason for deployment; the improvement must be practically
significant to provide business value and justify the cost of change.

B. Describing an adjusted R2 of 0.75 as "exceptionally strong" is a subjective and unsubstantiated
claim without more context about the data's complexity or industry standards.

D. Stating the adjusted R2 is "too low" is also a subjective judgment. In many complex, real-world
scenarios like real estate, explaining 75% of the variance is considered a good result.

References:

1. James, G., Witten, D., Hastie, T., & Tibshirani, R. (2021). An Introduction to Statistical
Learning: with Applications in R (2nd ed.). Springer. In the context of model selection, the text
emphasizes comparing models to find a substantially better fit. A minor improvement in a metric
like RMSE may not justify selecting a new model, especially if it adds complexity. The principle of
assessing model accuracy is detailed in Chapter 3, Section 3.1.3, "Assessing the Accuracy of the
Model," pp. 82-88.

2. MIT OpenCourseWare. (2016). 15.071 Analytics Edge, Spring 2016. Lecture 4: Linear
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Regression. Massachusetts Institute of Technology. The course materials discuss the
interpretation of R-squared and RMSE as measures of model performance. The core idea is that
these metrics must be interpreted in the context of the problem to determine if a model is "good
enough" or provides a meaningful improvement over a baseline, which is central to making a
business decision. (See discussion on R-squared and model evaluation).
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Question: 15

Which of the following layer sets includes the minimum three layers required to constitute an
artificial neural network?

A. An input layer, a pooling layer, and an output layer
B. An input layer, a convolutional layer, and a hidden layer
C. An input layer, a hidden layer, and an output layer

D. An input layer, a dropout layer, and a hidden layer

Answer:

C

Explanation:

The most fundamental architecture for an artificial neural network (ANN) that can learn non-linear
patterns is the Multi-Layer Perceptron (MLP). This structure minimally consists of three types of
layers. The input layer receives the raw data or features. At least one hidden layer processes the
inputs through a series of weighted connections and activation functions, enabling the network to
learn complex relationships. Finally, the output layer produces the final prediction or classification.
This input-hidden-output sequence forms the simplest complete feedforward neural network.

Why Incorrect Options are Wrong:

A: Pooling layers are specialized components used for down-sampling, primarily in Convolutional
Neural Networks (CNNs), and are not a fundamental requirement for a basic ANN.

B: Convolutional layers are also specialized, designed for feature extraction from grid-like data
(e.g., images), and are not part of a minimal, general-purpose ANN.

D: A dropout layer is a regularization technique to prevent overfitting, not a core computational
layer. This option also critically omits the essential output layer.

References:

1. Goodfellow, I., Bengio, Y., & Courville, A. (2016). Deep Learning. MIT Press. In Chapter 6,
"Deep Feedforward Networks," Section 6.1 describes the basic model as consisting of an input
layer, one or more hidden layers, and an output layer. The simplest non-trivial example shown
requires all three.

2. Nielsen, M. A. (2015). Neural Networks and Deep Learning. Determination Press. Chapter 1,
"Using neural nets to recognize handwritten digits," introduces the standard network architecture:
"The leftmost layer... is called the input layer... The rightmost or output layer... The middle layer is
called a hidden layer."

3. Stanford University. (n.d.). CS231n: Convolutional Neural Networks for Visual Recognition -
Module 1: Neural Networks Part 1: Setting up the Architecture. The course notes define a "2-layer

https://certempire.com/



https://certempire.com/

30

Neural Network" as having one hidden layer, which implies the full structure of an input layer, one
hidden layer, and an output layer.
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