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Question Set 1

QUESTION 1
You are developing a hands-on workshop to introduce Docker for Windows to attendees.

You need to ensure that workshop attendees can install Docker on their devices.

Which two prerequisite components should attendees install on the devices? Each correct answer presents
part of the solution.

NOTE: Each correct selection is worth one point.

Microsoft Hardware-Assisted Virtualization Detection Tool
Kitematic

BIOS-enabled virtualization

VirtualBox

Windows 10 64-bit Professional

moowy

Correct Answer: CE
Section: [none]
Explanation

Explanation/Reference:

Explanation:

C: Make sure your Windows system supports Hardware Virtue' zatica Technology and that virtualization is
enabled.

Ensure that hardware virtualization support is turned on in 11e B OS settings. For example:

i ‘L: COMPUTER SETUP

HEWLETT-PAC
Power Advanced

Security

Setup Password
Power-0on Password

: jmm——————————————]
Device — : o

USB Se

Slot S Data g plo Preve = abled
Metwor @ = 0 = plog ab led
Systenmy = ' ® D) apled

Master 7

E: To run Docker, your machine must have a 64-bit operating system running Windows 7 or higher.

References:
https://docs.docker.com/toolbox/toolbox install windows/

https://blogs.technet.microsoft.com/canitpro/2015/09/08/step-by-step-enabling-hyper-v-for-use-on-windows-10/

QUESTION 2



Your team is building a data engineering and data science development environment.
The environment must support the following requirements:

= support Python and Scala

* compose data storage, movement, and processing services into automated data pipelines

= the same tool should be used for the orchestration of both data engineering and data science
= support workload isolation and interactive workloads

* enable scaling across a cluster of machines

You need to create the environment.

What should you do?

A. Build the environment in Apache Hive for HDInsight and use Azure Data Facto. {c - orr nestration.

B. Build the environment in Azure Databricks and use Azure Data Factory for orchesu ation.

C. Build the environment in Apache Spark for HDInsight and use Azure Containe* Instances for orchestration.
D. Build the environment in Azure Databricks and use Azure Container Instances xr orchestration.

Correct Answer: B
Section: [none]
Explanation

Explanation/Reference:

Explanation:

In Azure Databricks, we can create two different types of clustei:

» Standard, these are the default clusters and can be use 1 wivy Python, R, Scala and SQL
* High-concurrency

Azure Databricks is fully integrated with Azure Data Factor .

Incorrect Answers:
D: Azure Container Instances is good for development or testing. Not suitable for production workloads.

References:
https://docs.microsoft.com/en-us/azure/a: cri.*ac. 're/data-guide/technology-choices/data-science-and-machine-
learning

QUESTION 3
DRAG DROP

You are building an intelligent 2olutiun using machine learning models.

The environment must s’ o ort the following requirements:

= Data scientists mi's1 buna notebooks in a cloud environment

» Data scientists mu <. u',e automatic feature engineering and model building in machine learning pipelines.
* Notebooks ‘nu.: be aeployed to retrain using Spark instances with dynamic worker allocation.

* Notebook., m: st be exportable to be version controlled locally.

You need to crea.: the environment.

Which four actions should you perform in sequence? To answer, move the appropriate actions from the list of
actions to the answer area and arrange them in the correct order.

Select and Place:



Actions

| Install the Azure Machine Learning SDK for Python
on the cluster.

When the cluster is ready, export Zeppelin notebooks
to a local environment.

[Create and execute a Jupyter notebook by using
|automated machine learning (AutoML) on the cluster.

‘ Install Microsoft Machine Learning for Apache Spark.

hen the cluster is ready and has processed the notebook,
export your Jupyter notebook to a local environment.

Create an Azure HDInsight cluster to include the Apache
Spark MLib library.

Create and execute the Zeppelin notebooks on the cluster.[

Create an Azure Databricks cluster. ‘

Correct Answer:
Actions

| Install the Azure Machine Learning SDK for Python
on the cluster.

When the cluster is ready, export Zeppelin notebooks
to a local environment.

[Create and execute a Jupyter notebook by using
| automated machine learning (AutoML) on the cluster.

P’Vhen the cluster is ready and has processed the no.~he Jﬂ @
e

xport your Jupyter notebook to a local enviror nei.

Create an Azure HDInsight cluster to incluc > the ~\pache
Spark MLib library.

Create and execute the Zepp «n now hooks on the clustef.-[

Create an Azure Databricks cluster. ‘

Section: [none]
Explanation

Explanatior def_rence:
Explanation:

®
S

Install Microsoft Machine Learning for Apache Spark. J @

Answer area

©Q

Answer area

Create in A. 're HDInsight cluster to include the Apache
Spark M. ib library.

Ins. >l Mi _rosoft Machine Learning for Apache Spark.

Cr :ate and execute the Zeppelin notebooks on the cluster.

When the cluster is ready, export Zeppelin notebooks
to a local environment.

@O

Step 1: Create an Azure HDInsight cluster to include the Apache Spark Mlib library

Step 2: Install Microsot Machine Learning for Apache Spark

You install AzureML on your Azure HDInsight cluster.
Microsoft Machine Learning for Apache Spark (MMLSpark) provides a number of deep learning and data

science tools for Apache Spark, including seamless integration of Spark Machine Learning pipelines with
Microsoft Cognitive Toolkit (CNTK) and OpenCV, enabling you to quickly create powerful, highly-scalable
predictive and analytical models for large image and text datasets.



Step 3: Create and execute the Zeppelin notebooks on the cluster

Step 4: When the cluster is ready, export Zeppelin notebooks to a local environment.
Notebooks must be exportable to be version controlled locally.

References:
https://docs.microsoft.com/en-us/azure/hdinsight/spark/apache-spark-zeppelin-notebook

https://azuremlbuild.blob.core.windows.net/pysparkapi/intro.html

QUESTION 4
You plan to build a team data science environment. Data for training models in machine ic arning pipelines will
be over 20 GB in size.

You have the following requirements:

= Models must be built using Caffe2 or Chainer frameworks.
» Data scientists must be able to use a data science environment to build tha mia hine learning pipelines and
train models on their personal devices in both connected and disconnecer. . ~twork environments.

Personal devices must support updating machine learning pipelines wh::n cu nnected to a network.
You need to select a data science environment.

Which environment should you use?

A. Azure Machine Learning Service
B. Azure Machine Learning Studio
C. Azure Databricks

D. Azure Kubernetes Service (AKS)

Correct Answer: A
Section: [none]
Explanation

Explanation/Reference:

Explanation:

The Data Science Virtual Machine (DS '\) is a customized VM image on Microsoft’s Azure cloud built
specifically for doing data scier=~ C~ff~,2 and Chainer are supported by DSVM.

DSVM integrates with Azure ‘vlachi e Learning.

Incorrect Answers:
B: Use Machine Learning S:idio when you want to experiment with machine learning models quickly and
easily, and the built-in mec 2%iin 2 learning algorithms are sufficient for your solutions.

References:
https://docs.mir ros ft.com/en-us/azure/machine-learning/data-science-virtual-machine/overview

QUESTION 5
You are implemei.iing a machine learning model to predict stock prices.

The model uses a PostgreSQL database and requires GPU processing.
You need to create a virtual machine that is pre-configured with the required tools.

What should you do?

A. Create a Data Science Virtual Machine (DSVM) Windows edition.



B. Create a Geo Al Data Science Virtual Machine (Geo-DSVM) Windows edition.
C. Create a Deep Learning Virtual Machine (DLVM) Linux edition.
D. Create a Deep Learning Virtual Machine (DLVM) Windows edition.

Correct Answer: A
Section: [none]
Explanation

Explanation/Reference:

Explanation:

In the DSVM, your training models can use deep learning algorithms on hardware that's b~sed o1/ graphics
processing units (GPUs).

PostgreSQL is available for the following operating systems: Linux (all recent distri wtixns) 64-bit installers
available for macOS (OS X) version 10.6 and newer — Windows (with installers avauchle 1or 64-bit version;
tested on latest versions and back to Windows 2012 R2.

Incorrect Answers:

B: The Azure Geo Al Data Science VM (Geo-DSVM) delivers geospatial ~nai 1i_s capabilities from Microsoft's
Data Science VM. Specifically, this VM extends the Al and data sciencn too ‘its in the Data Science VM by
adding ESRI's market-leading ArcGIS Pro Geographic Information Syste: .

C, D: DLVM is a template on top of DSVM image. In terms of the packzges, GPU drivers etc are all there in the
DSVM image. Mostly it is for convenience during creation wher< v.= only allow DLVM to be created on GPU
VM instances on Azure.

Reference:
https://docs.microsoft.com/en-us/azure/machine-lear iing/u Yta-science-virtual-machine/overview

QUESTION 6
You are developing deep learning models to analyze semi-structured, unstructured, and structured data types.

You have the following data available for mc 'el b Jilding:

= Video recordings of sporting events
= Transcripts of radio commentary ai ~ut events
= Logs from related social media fee Is captured during sporting events

You need to select an enviror men. for creating the model.

Which environment should you v.~=?

A. Azure Cognitive Serv =7.s

B. Azure Data Lake /n:.vtics

C. Azure HDInsighk. w.-h-Gpark MLib
D. Azure Maraine Loarning Studio

Correct Answer. A
Section: [none]
Explanation

Explanation/Reference:

Explanation:

Azure Cognitive Services expand on Microsoft’s evolving portfolio of machine learning APIs and enable
developers to easily add cognitive features — such as emotion and video detection; facial, speech, and vision
recognition; and speech and language understanding — into their applications. The goal of Azure Cognitive



Services is to help developers create applications that can see, hear, speak, understand, and even begin to
reason. The catalog of services within Azure Cognitive Services can be categorized into five main pillars -
Vision, Speech, Language, Search, and Knowledge.

References:
https://docs.microsoft.com/en-us/azure/cognitive-services/welcome

QUESTION 7
You must store data in Azure Blob Storage to support Azure Machine Learning.

You need to transfer the data into Azure Blob Storage.
What are three possible ways to achieve the goal? Each correct answer presents a comp. xte solution.

NOTE: Each correct selection is worth one point.

Bulk Insert SQL Query
AzCopy

Python script

Azure Storage Explorer
Bulk Copy Program (BCP)

moowy

Correct Answer: BCD
Section: [none]
Explanation

Explanation/Reference:
Explanation:
You can move data to and from Azure Blob storage vsing d ferent technologies:

* Azure Storage-Explorer
* AzCopy

= Python

= SSIS

References:
https://docs.microsoft.com/en-us/azure machine-learning/team-data-science-process/move-azure-blob

QUESTION 8
You are moving a large datas~. nom .*_ure Machine Learning Studio to a Weka environment.

You need to format the data fo, the Weka environment.

Which module should yo's vse?

A. Convertto CSV

B. Convert to Nat-set
C. Convertt., APFF

D. Convert to -‘/MLight

Correct Answer: C
Section: [none]
Explanation

Explanation/Reference:
Explanation:
Use the Convert to ARFF module in Azure Machine Learning Studio, to convert datasets and results in Azure



Machine Learning to the attribute-relation file format used by the Weka toolset. This format is known as ARFF.

The ARFF data specification for Weka supports multiple machine learning tasks, including data preprocessing,
classification, and feature selection. In this format, data is organized by entites and their attributes, and is
contained in a single text file.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/convert-to-arff

QUESTION 9
You plan to create a speech recognition deep learning model.

The model must support the latest version of Python.

You need to recommend a deep learning framework for speech recognition to incl.'de 'n th : Data Science
Virtual Machine (DSVM).

What should you recommend?

A. Rattle
B. TensorFlow
C. Weka

D. Scikit-learn

Correct Answer: B
Section: [none]
Explanation

Explanation/Reference:

Explanation:

TensorFlow is an open source library for numerical computation and large-scale machine learning. It uses
Python to provide a convenient front-end API for bui’ding applications with the framework

TensorFlow can train and run deep neural networks for handwritten digit classification, image recognition, word
embeddings, recurrent neural networks, seqr.ence-to-sequence models for machine translation, natural
language processing, and PDE (partial differcatia equation) based simulations.

Incorrect Answers:

A: Rattle is the R analytical tool that ¢ceic vou started with data analytics and machine learning.

C: Weka is used for visual data mining ~nd machine learning software in Java.

D: Scikit-learn is one of the me~*uscfulibrary for machine learning in Python. It is on NumPy, SciPy and
matplotlib, this library contair s a lov »f effiecient tools for machine learning and statistical modeling including
classification, regression, clus.~rinc and dimensionality reduction.

Reference:
https://www.infoworld.coi »/art cle/3278008/what-is-tensorflow-the-machine-learning-library-explained.html

QUESTION 10
You plan to usr a L 2ep Learning Virtual Machine (DLVM) to train deep learning models using Compute Unified
Device Architzctive (CUDA) computations.

You need to conhiyure the DLVM to support CUDA.

What should you implement?

A. Solid State Drives (SSD)

B. Computer Processing Unit (CPU) speed increase by using overclocking
C. Graphic Processing Unit (GPU)

D. High Random Access Memory (RAM) configuration



E. Intel Software Guard Extensions (Intel SGX) technology

Correct Answer: C
Section: [none]
Explanation

Explanation/Reference:
Explanation:
A Deep Learning Virtual Machine is a pre-configured environment for deep learning using GP" Vinstances.

References:
https://azuremarketplace.microsoft.com/en-au/marketplace/apps/microsoft-ads.dsvm-dee »-learning

QUESTION 11
You plan to use a Data Science Virtual Machine (DSVM) with the open source dee} ‘ea.~i.ig frameworks
Caffe2 and PyTorch.

You need to select a pre-configured DSVM to support the frameworks.

What should you create?

Data Science Virtual Machine for Windows 2012
Data Science Virtual Machine for Linux (CentOS)
Geo Al Data Science Virtual Machine with ArcGIS
Data Science Virtual Machine for Windows 2016
Data Science Virtual Machine for Linux (Ubuntu)

moow>

Correct Answer: E
Section: [none]
Explanation

Explanation/Reference:

Explanation:

Caffe2 and PyTorch is supported by Data St ence Virtual Machine for Linux.
Microsoft offers Linux editions of the DSVivi an (buntu 16.04 LTS and CentOS 7.4.
Only the DSVM on Ubuntu is preconfigi..A for Caffe2 and PyTorch.

Incorrect Answers:
D: Caffe2 and PytOCH are onlv.sup~ort 2d in the Data Science Virtual Machine for Linux.

References:
https://docs.microsoft.com/en-us.~.zure/machine-learning/data-science-virtual-machine/overview

QUESTION 12
HOTSPOT

You are performin_ senument analysis using a CSV file that includes 12,000 customer reviews written in a
short sentenc : forma! You add the CSV file to Azure Machine Learning Studio and configure it as the starting
point dataset . 4n experiment. You add the Extract N-Gram Features from Text module to the experiment to
extract key phras:s from the customer review column in the dataset.

You must create a new n-gram dictionary from the customer review text and set the maximum n-gram size to
trigrams.

What should you select? To answer, select the appropriate options in the answer area.

NOTE: Each correct selection is worth one point.









Section: [none]
Explanation

Explanation/Reference:
Explanation:

Vocabulary mode: Create
For Vocabulary mode, select Create to indicate that you are creating a new list of n-gram features.

N-Grams size: 3
For N-Grams size, type a number that indicates the maximum size of the n-grams to extract a1 A swre. For
example, if you type 3, unigrams, bigrams, and trigrams will be created.

Weighting function: Leave blank
The option, Weighting function, is required only if you merge or update vocabularic 3+ I\ spe cifies how terms in
the two vocabularies and their scores should be weighted against each other.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-refes=nce, o xtract-n-gram-features-
from-text

QUESTION 13
You are developing a data science workspace that uses an Azure Machinc rearning service.

You need to select a compute target to deploy the workspace.

What should you use?

A. Azure Data Lake Analytics
B. Azure Databricks

C. Azure Container Service

D. Apache Spark for HDInsight

Correct Answer: C
Section: [none]
Explanation

Explanation/Reference:

Explanation:

Azure Container Instances car .2 us>7 as compute target for testing or development. Use for low-scale CPU-
based workloads that requirr less ti an 48 GB of RAM.

Reference:
https://docs.microsoft.cor.i/e A-us/azure/machine-learning/service/how-to-deploy-and-where

QUESTION 14
You are solving a ¢'as fication task.

The dataset ' imoalariced.
You need to selec. an Azure Machine Learning Studio module to improve the classification accuracy.

Which module should you use?

A. Permutation Feature Importance

B. Filter Based Feature Selection

C. Fisher Linear Discriminant Analysis

D. Synthetic Minority Oversampling Technique (SMOTE)



Correct Answer: D
Section: [none]
Explanation

Explanation/Reference:

Explanation:

Use the SMOTE module in Azure Machine Learning Studio (classic) to increase the number of
underepresented cases in a dataset used for machine learning. SMOTE is a better way of increasing the
number of rare cases than simply duplicating existing cases.

You connect the SMOTE module to a dataset that is imbalanced. There are many reasons why a dataset might
be imbalanced: the category you are targeting might be very rare in the population, or the cata might simply be
difficult to collect. Typically, you use SMOTE when the class you want to analyze is uner-. spresented.

Reference:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/smote




Testlet 1
Case study
Overview

You are a data scientist in a company that provides data science for professional sporting events. Models will
use global and local market data to meet the following business goals:

= Understand sentiment of mobile device users at sporting events based on audio from craw. reactions.
= Assess a user’s tendency to respond to an advertisement.

* Customize styles of ads served on mobile devices.

= Use video to detect penalty events

Current environment

* Media used for penalty event detection will be provided by consumer devices: Media may include images
and videos captured during the sporting event and shared using social media. The images and videos will
have varying sizes and formats.

= The data available for model building comprises of seven years of sport nc € -2ni media. The sporting event
media includes; recorded video transcripts or radio commentary, and-'2as fom related social media feeds
captured during the sporting events.

= Crowd sentiment will include audio recordings submitted by event atte: :ees in both mono and stereo
formats.

Penalty detection and sentiment

= Data scientists must build an intelligent solution by usin¢, mu'tiple machine learning models for penalty
event detection.

= Data scientists must build notebooks in a local er vironn =nt using automatic feature engineering and model
building in machine learning pipelines.

* Notebooks must be deployed to retrain by using Spar:. instances with dynamic worker allocation.

* Notebooks must execute with the same code onnew Spark instances to recode only the source of the data.

= Global penalty detection models must be trained by using dynamic runtime graph computation during
training.

= Local penalty detection models must be \ ritte 1 by using BrainScript.

* Experiments for local crowd sentimen’ 1..nac's must combine local penalty detection data.

* Crowd sentiment models must ident!iy known sounds such as cheers and known catch phrases. Individual
crowd sentiment models will detect . imilar sounds.

= All shared features for local modelic are continuous variables.

= Shared features must use doubic or:cision. Subsequent layers must have aggregate running mean and
standard deviation metric’. avai ~ble.

Advertisements
During the initial weeks ii r.ro luction, the following was observed:

* Ad response rated' nec ined.
* Drops were not ~onsistent across ad styles.
* The distrir uticn 01 features across training and production data are not consistent

Analysis shows 1.2, of the 100 numeric features on user location and behavior, the 47 features that come from
location sources are being used as raw features. A suggested experiment to remedy the bias and variance
issue is to engineer 10 linearly uncorrelated features.

* Initial data discovery shows a wide range of densities of target states in training data used for crowd
sentiment models.

= All penalty detection models show inference phases using a Stochastic Gradient Descent (SGD) are
running too slow.

* Audio samples show that the length of a catch phrase varies between 25%-47% depending on region



* The performance of the global penalty detection models shows lower variance but higher bias when
comparing training and validation sets. Before implementing any feature changes, you must confirm the
bias and variance using all training and validation cases.

= Ad response models must be trained at the beginning of each event and applied during the sporting event.

* Market segmentation models must optimize for similar ad response history.

= Sampling must guarantee mutual and collective exclusively between local and global segmentation models
that share the same features.

* Local market segmentation models will be applied before determining a user’s propensity to respond to an
advertisement.

= Ad response models must support non-linear boundaries of features.

* The ad propensity model uses a cut threshold is 0.45 and retrains occur if weighted Kanpa deviated from
0.1 +/- 5%.

= The ad propensity model uses cost factors shown in the following diagram:
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= The ad propensity model uses proposed cost factc s shywn in the following diagram:
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* Performance curv s o current and proposed cost factor scenarios are shown in the following diagram:
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QUESTION 1
You need to implement a scaling strategy for the local penalty detection data.

Which normalization type should you use?

A. Streaming
B. Weight
C. Baich
D. Cosine

Correct Answer: C
Section: [none]
Explanation

Explanation/Reference:

Explanation:

Post batch normalization statistics (PBN) is tr.c *Microsoft Cognitive Toolkit (CNTK) version of how to evaluate
the population mean and variance of Batch 1 arm ilization which could be used in inference Original Paper.

In CNTK, custom networks are defined using tho BrainScriptNetworkBuilder and described in the CNTK
network description language "BrainScrip. "

Scenario:
Local penalty detection models mus! be written by using BrainScript.

References:
https://docs.microsoft.com/en-us, ognitive-toolkit/post-batch-normalization-statistics

QUESTION 2
HOTSPOT

You need to us= th. > Pywmon language to build a sampling strategy for the global penalty detection models.
How should yc:- complete the code segment? To answer, select the appropriate options in the answer area.
NOTE: Each correct selection is worth one point.

Hot Area:

Correct Answer:

Section: [none]
Explanation



Explanation/Reference:
Explanation:

Box 1: import pytorch as deeplearninglib

Box 2: ..DistributedSampler(Sampler)..

DistributedSampler(Sampler):

Sampler that restricts data loading to a subset of the dataset.

It is especially useful in conjunction with class: torch.nn.parallel.DistributedDataParallel’. In suc.> case, each
process can pass a DistributedSampler instance as a DatalLoader sampler, and load a subset ~f ti.e original
dataset that is exclusive to it.

Scenario: Sampling must guarantee mutual and collective exclusively between local ar.u 'oral segmentation
models that share the same features.

Box 3: optimizer = deeplearninglib.train. GradientDescentOptimizer(learning_rate=0.10)

Incorrect Answers: ..SGD..
Scenario: All penalty detection models show inference phases using a Stocas. ~> Giadient Descent (SGD) are
running too slow.

Box 4: .. nn.parallel.DistributedDataParallel..
DistributedSampler(Sampler): The sampler that restricts data lo~di .1 to a suoset of the dataset.
It is especially useful in conjunction with :class: torch.nn.parallel.Dis...outedDataParallel .

References:
https://github.com/pytorch/pytorch/blob/master/torch/utils/d:.ta/ isiributed.py




Testlet 2
Case study

This is a case study. Case studies are not timed separately. You can use as much exam time as you would like
to complete each case. However, there may be additional case studies and sections on this exam. You must
manage your time to ensure that you are able to complete all questions included on this exam in the time
provided.

To answer the questions included in a case study, you will need to reference information that ic ~rovided in the
case study. Case studies might contain exhibits and other resources that provide more informctior about the
scenario that is described in the case study. Each question is independent of the other questions in this case

study.

At the end of this case study, a review screen will appear. This screen allows you {> v€ ‘iew your answers and
to make changes before you move to the next section of the exam. After you begin'a ~ew section, you cannot
return to this section.

To start the case study

To display the first question in this case study, click the Next button. Use th 2 Fu ton< in the left pane to explore
the content of the case study before you answer the questions. Clicking t=~s¢ Futtons displays information
such as business requirements, existing environment, and problem sta*2me ts. If the case study has an All
Information tab, note that the information displayed is identical to the infor. -ation displayed on the subsequent
tabs. When you are ready to answer a question, click the Questinn cutton to return to the question.

Overview

You are a data scientist for Fabrikam Residences, a comps ny +9ecializing in quality private and commercial
property in the United States. Fabrikam Residences is =~ns.der’'ng expanding into Europe and has asked you
to investigate prices for private residences in major F.urope.n cities.

You use Azure Machine Learning Studio to measure . = m+.dian value of properties. You produce a regression
model to predict property prices by using the Linear Regission and Bayesian Linear Regression modules.

Datasets
There are two datasets in CSV format that c. ntai 1 property details for two cities, London and Paris. You add

both files to Azure Machine Learning Stuciiu 2s . eparate datasets to the starting point for an experiment. Both
datasets contain the following columns:

Column heading Description
CapitaCnmeRate per capita crime rate by town
Foned proportion of residential land zoned for lots over

25000 square feet

NonRetailAcres

proportion of retail business acres per town

NextToRiver

proximity of a property to the river

NitrogenOxideC¢ n~entration

nitric oxides concentration (parts per 10 million)

AvgRoomsPerl1ouze

average number of rooms per dwelling

Age

proportion of owner-occupied units built priorto 1940

Distancel." mploymentCenter

weighted distances to employment centers

AccessibilityToHighway

index of accessibility to radial highways to a value of
two decimal places

Tax

full value property tax rate per $10,000

PupilTeacherRatio

pupil to teacher ratio by town

ProfessionalClass

professional class percentage

LowerStatus

percentage lower status of the population

MedianValue

median value of owner-occcupied homes in $1000s




An initial investigation shows that the datasets are identical in structure apart from the MedianValue column.
The smaller Paris dataset contains the MedianValue in text format, whereas the larger London dataset
contains the MedianValue in numerical format.

Data issues

Missing values

The AccessibilityToHighway column in both datasets contains missing values. The missing da.> must be
replaced with new data so that it is modeled conditionally using the other variables in the data beiore filling in
the missing values.

Columns in each dataset contain missing and null values. The datasets also conta n-n.any outliers. The Age
column has a high proportion of outliers. You need to remove the rows that have outiars in the Age column.
The MedianValue and AvgRoomsInHouse columns both hold data in numeric format. You need to select a
feature selection algorithm to analyze the relationship between the two columns ir. more detail.

Model fit

The model shows signs of overfitting. You need to produce a more refii: 2d re gression model that reduces the
overfitting.

Experiment requirements

You must set up the experiment to cross-validate the Linea' Re yression and Bayesian Linear Regression
modules to evaluate performance. In each case, the przicior. . the dataset is the column named
MedianValue. You must ensure that the datatype of *.1e Me lianValue column of the Paris dataset matches the

structure of the London dataset.

You must prioritize the columns of data for predictins; the outcome. You must use non-parametric statistics to
measure relationships.

You must use a feature selection algorithm . an: lyze the relationship between the MedianValue and
AvgRoomslnHouse columns.

Model training
Permutation Feature Importar-e

Given a trained model and a st dr .aset, you must compute the Permutation Feature Importance scores of
feature variables. You must be ac.ermined the absolute fit for the model.

Hyperparameters

You must configure h _“seryarameters in the model learning process to speed the learning phase. In addition,
this configurati~.n s.>oula cancel the lowest performing runs at each evaluation interval, thereby directing effort
and resource tor/aras models that are more likely to be successful.

You are concerned that the model might not efficiently use compute resources in hyperparameter tuning. You
also are concerned that the model might prevent an increase in the overall tuning time. Therefore, must
implement an early stopping criterion on models that provides savings without terminating promising jobs.
Testing

You must produce multiple partitions of a dataset based on sampling using the Partition and Sample module in
Azure Machine Learning Studio.



Cross-validation

You must create three equal partitions for cross-validation. You must also configure the cross-validation
process so that the rows in the test and training datasets are divided evenly by properties that are near each
city’s main river. You must complete this task before the data goes through the sampling process.

Linear regression module

When you train a Linear Regression module, you must determine the best features to use in a model. You can
choose standard metrics provided to measure performance before and after the feature impor.cnce process
completes. The distribution of features across multiple training models must be consistent.

Data visualization

You need to provide the test results to the Fabrikam Residences team. You create Jaiw> visualizations to aid in
presenting the results.

You must produce a Receiver Operating Characteristic (ROC) curve to condurt a liagnostic test evaluation of
the model. You need to select appropriate methods for producing the ROC c::rve n: Azure Machine Learning
Studio to compare the Two-Class Decision Forest and the Two-Class Deci i1 ungie modules with one
another.

QUESTION 1
HOTSPOT

You need to replace the missing data in the AccessibilityToHigliwe ' columns.

How should you configure the Clean Missing Data module? To ~nswer, select the appropriate options in the
answer area.

NOTE: Each correct selection is worth one point.
Hot Area:
Correct Answer:

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: Replace using MICE

Replace using MICE: For each missing value, this option assigns a new value, which is calculated by using a
method described in the 713 istical literature as "Multivariate Imputation using Chained Equations™ or "Multiple
Imputation by Chained Ec.atiyns”. With a multiple imputation method, each variable with missing data is
modeled conditionallv us ing the other variables in the data before filling in the missing values.

Scenario: The sccesibilityToHighway column in both datasets contains missing values. The missing data
must be repl- cec’ with new data so that it is modeled conditionally using the other variables in the data before
filling in the mix -ing values.

Box 2: Propagate
Cols with all missing values indicate if columns of all missing values should be preserved in the output.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/clean-missing-data

QUESTION 2
DRAG DROP



You need to produce a visualization for the diagnostic test evaluation according to the data visualization
requirements.

Which three modules should you recommend be used in sequence? To answer, move the appropriate
modules from the list of modules to the answer area and arrange them in the correct order.

Select and Place:

Modules Answer Area

Score Matchbox Recommender

Apply Transformation

Evaluate Recommender

Evaluate Model

Train Model

OO
©

Sweep Clustering

Score Model ‘

Load Trained Model i

Correct Answer:



Modules Answer Area

|Score Matchbox Recommender| | Sweep Clustering

Apply Transformation Train Model

Evaluate Recommender Evaluate Model

Evaluate Model @

Train Model

©

Sweep Clustering

Score Model

Load Trained Model

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Step 1: Sweep Clustering
Start by using the "Tune Model Hyperp:irameters” module to select the best sets of parameters for each of the
models we're considering.

One of the interesting things ak~'t 1. = "Tune Model Hyperparameters" module is that it not only outputs the
results from the Tuning, it alco outp 1ts the Trained Model.

Step 2: Train Model
Step 3: Evaluate Model

Scenario: You need t. orc vide the test results to the Fabrikam Residences team. You create data
visualizations t7 ai. in presenting the results.

You must prou ;e a Receiver Operating Characteristic (ROC) curve to conduct a diagnostic test evaluation of
the model. You nczd to select appropriate methods for producing the ROC curve in Azure Machine Learning
Studio to compare the Two-Class Decision Forest and the Two-Class Decision Jungle modules with one
another.

References:
http://breaking-bi.blogspot.com/2017/01/azure-machine-learning-model-evaluation.html

QUESTION 3
You need to visually identify whether outliers exist in the Age column and quantify the outliers before the



outliers are removed.

Which three Azure Machine Learning Studio modules should you use? Each correct answer presents part of
the solution.

NOTE: Each correct selection is worth one point.

Create Scatterplot
Summarize Data

Clip Values

Replace Discrete Values
Build Counting Transform

moow»

Correct Answer: ABC
Section: [none]
Explanation

Explanation/Reference:

Explanation:

B: To have a global view, the summarize data module can be used. Adc’ the miodule and connect it to the data
set that needs to be visualized.

A: One way to quickly identify Outliers visually is to create scatter plsts.

C: The easiest way to treat the outliers in Azure ML is to use the “lip Values module. It can identify and
optionally replace data values that are above or below a specif2d tr.-eshold.

You can use the Clip Values module in Azure Machine Lea ning Studio, to identify and optionally replace data
values that are above or below a specified threshold. = nis ‘s useful when you want to remove outliers or
replace them with a mean, a constant, or other subs.tute vz lue.

References:
https://blogs.msdn.microsoft.com/azuredev/2017/0F,27/data-cleansing-tools-in-azure-machine-learning/

https://docs.microsoft.com/en-us/azure/mact ine- 'earning/studio-module-reference/clip-values

QUESTION 4
HOTSPOT

You need to identify the methods far div ding the data according to the testing requirements.
Which properties should you select  To answer, select the appropriate options in the answer area.
NOTE: Each correct selection is worth one point.

Hot Area:



Answer Area
Properties  Project

4 Partition and Sample

Assign to Folds
Sampling
Head

Partition or sample mode

[[] Use replacement in the partiticrit g
[¥] Randomized split
Random seed

0

True
False
Partition evorly
Partition *vith custom partitions

Specifv [he partitioner method
Part.fion evenly

Snecify number of folds to split evenly into

-~

13

Stratified split

Stratisfaction key column

Selected columns:
Column names: NextToRiver

Launch column selector







Answer Area
Properties  Project

4 Partition and Sample

Assign to Folds
Sampling
Head

Partition or sample mode

[[] Use replacement in the partiticrit g
[¥] Randomized split
Random seed

0

True
False
Partition ev. - ly
Partition *vith custom partitions

Specifv [he partitioner method
Part.fion evenly

Snecify number of folds to split evenly into

-~

13

Stratified split

Stratisfaction key column

Selected columns:
Column names: NextToRiver

Launch column selector




Section: [none]
Explanation

Explanation/Reference:
Explanation:

Scenario: Testing
You must produce multiple partitions of a dataset based on sampling using the Partition and Sample module in
Azure Machine Learning Studio.

Box 1: Assign to folds

Use Assign to folds option when you want to divide the dataset into subsets of the data. 1:.'s option is also
useful when you want to create a custom number of folds for cross-validation, or to sp’.t rc vs into several
groups.

Not Head: Use Head mode to get only the first n rows. This option is useful if you want to test a pipeline on a
small number of rows, and don't need the data to be balanced or sampled in anv \-ay.

Not Sampling: The Sampling option supports simple random sampling or s'ra'it .d random sampling. This is
useful if you want to create a smaller representative sample dataset for t=2tir >

Box 2: Partition evenly

Specify the partitioner method: Indicate how you want data to be aportionea to each partition, using these

options:

= Partition evenly: Use this option to place an equal number ¢ ro's in each partition. To specify the number
of output partitions, type a whole number in the Specify num.ear of folds to split evenly into text box.

Reference:
https://docs.microsoft.com/en-us/azure/machine-lea’aing/a. yorithm-module-reference/partition-and-sample




Question Set 3

QUESTION 1
You plan to deliver a hands-on workshop to several students. The workshop will focus on creating data
visualizations using Python. Each student will use a device that has internet access.

Student devices are not configured for Python development. Students do not have administrator access to
install software on their devices. Azure subscriptions are not available for students.

You need to ensure that students can run Python-based data visualization code.

Which Azure tool should you use?

A. Anaconda Data Science Platform
B. Azure BatchAl

C. Azure Notebooks

D. Azure Machine Learning Service

Correct Answer: C
Section: [none]
Explanation

Explanation/Reference:
References:
https://notebooks.azure.com/

QUESTION 2

Note: This question is part of a series of question”. u.ot .rsent the same scenario. Each question in
the series contains a unique solution that might neet ti e stated goals. Some question sets might have
more than one correct solution, while others might 2o’ have a correct solution.

After you answer a question in this section, youv will NOT be able to return to it. As a result, these
questions will not appear in the review screen.

You are analyzing a numerical dataset which ¢~r.ains missing values in several columns.

You must clean the missing values usit g a.> appropriate operation without affecting the dimensionality of the
feature set.

You need to analyze a full dat~.sc.to \~lude all values.
Solution: Replace each missing va'Je using the Multiple Imputation by Chained Equations (MICE) method.

Does the solution meet th.e ycal?

A. Yes
B. No

Correct Answ .- A
Section: [none]
Explanation

Explanation/Reference:

Explanation:

Replace using MICE: For each missing value, this option assigns a new value, which is calculated by using a
method described in the statistical literature as "Multivariate Imputation using Chained Equations" or "Multiple
Imputation by Chained Equations”. With a multiple imputation method, each variable with missing data is
modeled conditionally using the other variables in the data before filling in the missing values.



Note: Multivariate imputation by chained equations (MICE), sometimes called “fully conditional specification” or
“sequential regression multiple imputation” has emerged in the statistical literature as one principled method of
addressing missing data. Creating multiple imputations, as opposed to single imputations, accounts for the
statistical uncertainty in the imputations. In addition, the chained equations approach is very flexible and can
handle variables of varying types (e.g., continuous or binary) as well as complexities such as bounds or survey
skip patterns.

References:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3074241/

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/clean-. Nissing-data

QUESTION 3

Note: This question is part of a series of questions that present the same scen. *io. Each question in
the series contains a unique solution that might meet the stated goals. Sorie question sets might have
more than one correct solution, while others might not have a correct soluti »n.

After you answer a question in this section, you will NOT be able to re tu n o i.. As a result, these
questions will not appear in the review screen.

You are analyzing a numerical dataset which contains missing values in sc ‘eral columns.

You must clean the missing values using an appropriate operation withiuut affecting the dimensionality of the
feature set.

You need to analyze a full dataset to include all values.
Solution: Remove the entire column that contains th.. missi, g data point.

Does the solution meet the goal?

A. Yes
B. No

Correct Answer: B
Section: [none]
Explanation

Explanation/Reference:
Explanation:
Use the Multiple Imputation by C><ined Equations (MICE) method.

References:
https://www.ncbi.nlm.ri> go pmc/articles/PMC3074241/

https://docs.microcH»ft.co.n/en-us/azure/machine-learning/studio-module-reference/clean-missing-data

QUESTION «

Note: This ques:ion is part of a series of questions that present the same scenario. Each question in
the series contains a unique solution that might meet the stated goals. Some question sets might have
more than one correct solution, while others might not have a correct solution.

After you answer a question in this section, you will NOT be able to return to it. As a result, these
questions will not appear in the review screen.

You are analyzing a numerical dataset which contains missing values in several columns.



You must clean the missing values using an appropriate operation without affecting the dimensionality of the
feature set.

You need to analyze a full dataset to include all values.

Solution: Calculate the column median value and use the median value as the replacement for any missing
value in the column.

Does the solution meet the goal?

A. Yes
B. No

Correct Answer: B
Section: [none]
Explanation

Explanation/Reference:
Explanation:
Use the Multiple Imputation by Chained Equations (MICE) method.

References:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3074241/

https://docs.microsoft.com/en-us/azure/machine-learning/studic . ~odule-reference/clean-missing-data

QUESTION 5

Note: This question is part of a series of questions tha. ore ;ent the same scenario. Each question in
the series contains a unique solution that might r eet .\e stated goals. Some question sets might have
more than one correct solution, while others mig..* not have a correct solution.

After you answer a question in this section, you 'vill NOT be able to return to it. As a result, these
questions will not appear in the review screen.

You are a data scientist using Azure Machir Lec rning Studio.
You need to normalize values to produc. an output column into bins to predict a target column.
Solution: Apply an Equal Width with Costemn Start and Stop binning mode.

Does the solution meet the g~ al?

A. Yes
B. No

Correct Answer: B
Section: [none]
Explanation

Explanation/Re“2rence:
Explanation:
Use the Entropy MDL binning mode which has a target column.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/group-data-into-bins

QUESTION 6
Note: This question is part of a series of questions that present the same scenario. Each question in



the series contains a unique solution that might meet the stated goals. Some question sets might have
more than one correct solution, while others might not have a correct solution.

After you answer a question in this section, you will NOT be able to return to it. As a result, these
questions will not appear in the review screen.

You are a data scientist using Azure Machine Learning Studio.
You need to normalize values to produce an output column into bins to predict a target column.
Solution: Apply a Quantiles binning mode with a PQuantile normalization.

Does the solution meet the goal?

A. Yes
B. No

Correct Answer: B
Section: [none]
Explanation

Explanation/Reference:
Explanation:
Use the Entropy MDL binning mode which has a target column.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/staai. -n.odule-reference/group-data-into-bins

QUESTION 7
HOTSPOT

You create an experiment in Azure Machine Learning Studio. You add a training dataset that contains 10,000
rows. The first 9,000 rows represent class 0 (90 peicent).

The remaining 1,000 rows represent class 1 (2 percent).

The training set is imbalances between tw_ <la.ses. You must increase the number of training examples for
class 1 to 4,000 by using 5 data rows. Y. ' adu the Synthetic Minority Oversampling Technique (SMOTE)
module to the experiment.

You need to configure the module.

Which values should you use® To a 1swer, select the appropriate options in the dialog box in the answer area.
NOTE: Each correct selectian is worth one point.

Hot Area:

Correct Answer:

Section: [no1.~"
Explanation

Explanation/Reference:
Explanation:

Box 1: 300
You type 300 (%), the module triples the percentage of minority cases (3000) compared to the original dataset
(1000).



Box 2: 5

We should use 5 data rows.

Use the Number of nearest neighbors option to determine the size of the feature space that the SMOTE
algorithm uses when in building new cases. A nearest neighbor is a row of data (a case) that is very similar to
some target case. The distance between any two cases is measured by combining the weighted vectors of all
features.

By increasing the number of nearest neighbors, you get features from more cases.
By keeping the number of nearest neighbors low, you use features that are more like those in the original
sample.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/smote

QUESTION 8
You are solving a classification task.

You must evaluate your model on a limited data sample by using k-fold cross-vali'ation. You start by
configuring a k parameter as the number of splits.

You need to configure the k parameter for the cross-validation.

Which value should you use?

A. k=0.5
B. k=0.01
C. k=5
D. k=1
Correct Answer: C

Section: [none]
Explanation

Explanation/Reference:

Explanation:

Leave One Out (LOO) cross-validation

Setting K = n (the number of observatic.is, vields n-fold and is called leave-one out cross-validation (LOO), a
special case of the K-fold approach.

LOO CV is sometimes useful b* typ'~a'ly doesn’t shake up the data enough. The estimates from each fold are
highly correlated and hence *.i1eir av 2rage can have high variance.
This is why the usual choice 1s K=5 Jr 10. It provides a good compromise for the bias-variance tradeoff.

QUESTION 9
You use Azure Machine | <arr.ing Studio to build a machine learning experiment.

You need to divide A« ir.o two distinct datasets.

Which modu': skoula you use?

A. Assign Data to Clusters

B. Load Trained Model

C. Partition and Sample

D. Tune Model-Hyperparameters

Correct Answer: C
Section: [none]
Explanation



Explanation/Reference:

Explanation:

Partition and Sample with the Stratified split option outputs multiple datasets, partitioned using the rules you
specified.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/partition-and-sample

QUESTION 10
DRAG DROP

You are creating an experiment by using Azure Machine Learning Studio.

You must divide the data into four subsets for evaluation. There is a high degree ¢ micsinr, values in the data.
You must prepare the data for analysis.

You need to select appropriate methods for producing the experiment.

Which three modules should you run in sequence? To answer, move the ajp 9, ~iate actions from the list of
actions to the answer area and arrange them in the correct order.

NOTE: More than one order of answer choices is correct. You will receive  redit for any of the correct orders
you select.

Select and Place:
Correct Answer:

Section: [none]
Explanation

Explanation/Reference:
Explanation:

The Clean Missing Data module in Azure Machin : Learning Studio, to remove, replace, or infer missing values.

Incorrect Answers:

* Latent Direchlet Transformation: ! aicnt Dirichlet Allocation module in Azure Machine Learning Studio, to
group otherwise unclassified text inv> a number of categories. Latent Dirichlet Allocation (LDA) is often used
in natural language proces<i.2 (11" F) to find texts that are similar. Another common term is topic modeling.

= Build Counting Transform: 2uild Counting Transform module in Azure Machine Learning Studio, to analyze
training data. From this data, ..1e module builds a count table as well as a set of count-based features that
can be used in a pred’cu ‘e model.

* Missing Value Scrup.er: The Missing Values Scrubber module is deprecated.

* Feature hachiny: Feature hashing is used for linguistics, and works by converting unique tokens into
integers.

= Replace discreie values: the Replace Discrete Values module in Azure Machine Learning Studio is used to
generate a probability score that can be used to represent a discrete value. This score can be useful for
understanding the information value of the discrete values.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/clean-missing-data

QUESTION 11
HOTSPOT



You are retrieving data from a large datastore by using Azure Machine Learning Studio.

You must create a subset of the data for testing purposes using a random sampling seed based on the system
clock.

You add the Partition and Sample module to your experiment.

You need to select the properties for the module.

Which values should you select? To answer, select the appropriate options in the answer arec.
NOTE: Each correct selection is worth one point.

Hot Area:

Correct Answer:

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: Sampling

Create a sample of data

This option supports simple random sampling or stratified rando.n sampling. This is useful if you want to create
a smaller representative sample dataset for testing.

1. Add the Partition and Sample module to your exp riment in Studio, and connect the dataset.
2. Partition or sample mode: Set this to Sampling.
3. Rate of sampling. See box 2 below.

Box 2: 0
3. Rate of sampling. Random seed for samp!iy. Optionally, type an integer to use as a seed value.

This option is important if you want the rows *o > divided the same way every time. The default value is 0,
meaning that a starting seed is generat:u hased on the system clock. This can lead to slightly different results
each time you run the experiment.

References:
https://docs.microsoft.com/er.-us/a. Ire/machine-learning/studio-module-reference/partition-and-sample

QUESTION 12
You are creating a machivc '2arning model. You have a dataset that contains null rows.

You need to use the Cic in wiissing Data module in Azure Machine Learning Studio to identify and resolve the
null and missing data *i th 2 dataset.

Which param zter shodld you use?

Replace with riiean
Remove entire column
Remove entire row

Hot Deck

Custom substitution value
Replace with mode

mmo o w >



Correct Answer: C
Section: [none]
Explanation

Explanation/Reference:

Explanation:

Remove entire row: Completely removes any row in the dataset that has one or more missing values. This is
useful if the missing value can be considered randomly missing.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/clean-missi. a-uata

QUESTION 13
DRAG DROP

You are analyzing a raw dataset that requires cleaning.

You must perform transformations and manipulations by using Azure Machine ! ec rning Studio.

You need to identify the correct modules to perform the transformations.

Which modules should you choose? To answer, drag the appropriate ri- 2dul ;s to the correct scenarios. Each
module may be used once, more than once, or not at all.

You may need to drag the split bar between panes or scroll to vicw cantent.

NOTE: Each correct selection is worth one point.

Select and Place:
Answer Area

Methods Scenario Module
Replace missing values by removing [ ‘
rows ar.u columns. '

l SMOTE l Increase th2 number of low-incidence .
e¥- mpios ni the dataset. L

[Clean Missing Data |

IConvert to Indicator Values l Convert a categorical feature intoa | \
b \ary indicator.

1
[Remove Duplicate Ro'is |

Remove potential duplicates from
a dataset.

| Threshold Filter |

Correct Answer:



Answer Area

Methods Scenario Module
Replace missing values by removing
rows and columns.

Increase the number of low-incidence
examples in the dataset.

! Clean Missing Data

| SMOTE

Convert a categorical feature into a rConvert to Indicate- Values
binary indicator. : .

Remove potential duplicates from Remrove Duy licate Rows |
| a dataset. R )

| Threshold Filter

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: Clean Missing Data

Box 2: SMOTE

Use the SMOTE module in Azure Machine Learning Studic to i crease the number of underepresented cases
in a dataset used for machine learning. SMOTE is a briiar v~y 0f increasing the number of rare cases than
simply duplicating existing cases.

Box 3: Convert to Indicator Values

Use the Convert to Indicator Values module in AzursMachine Learning Studio. The purpose of this module is
to convert columns that contain categorical values into a series of binary indicator columns that can more
easily be used as features in a machine learriy, model.

Box 4: Remove Duplicate Rows

References:
https://docs.microsoft.com/en-us/azurc'machine-learning/studio-module-reference/smote

https://docs.microsoft.com/er.-us/a. ure/machine-learning/studio-module-reference/convert-to-indicator-values

QUESTION 14
HOTSPOT

You have a Python d7.a ‘rainie named salesData in the following format:

sh.o 2017 2018
Shop .~ 34 25
ShopY 65 76
ShopZ 486 55

M = O

The data frame must be unpivoted to a long data format as follows:



shop year value
Shop X 2017 34
ShopY 2017 65
Shop Z 2017 48
Shop X 2018 25
ShopY 2018 76
Shop Z 2018 55

o AW =SS

You need to use the pandas.melt() function in Python to perform the transformation.

How should you complete the code segment? To answer, select the appropriate o/ tio.'s in :he answer area.
NOTE: Each correct selection is worth one point.

Hot Area:

Correct Answer:

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: dataFrame
Syntax: pandas.melt(frame, id_vars=None, value_vz.s=No. e, var_name=None, value_name='value',
col_level=None)[source]

Where frame is a DataFrame

Box 2: shop
Paramter id_vars id_vars : tuple, list, or ndai. ay, ¢ ptional
Column(s) to use as identifier variables.

Box 3:['2017','2018]
value_vars : tuple, list, or ndarray, opticha
Column(s) to unpivot. If not sperific! uses all columns that are not set as id_vars.

Example:

df = pd.DataFrame({'A": { 'a', 1.",, 2:'c'},
'B: {0:1,1:2 2: 5},
'C:{0:2, "4, c:6}})

pd.melt(df, id_vars=['\", vilue_vars=['B', 'C'])
A variable velue

0 a B f
1Db B °
2c B 5
3 a c 2
4 b C 4
5c¢ C 6
References:

https://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.melt.html

QUESTION 15



HOTSPOT

You are working on a classification task. You have a dataset indicating whether a student would like to play
soccer and associated attributes. The dataset includes the following columns:

Name Description
IsPlaysoccer Valuescanbe 1 and (.
Gender Valuescanbe M or F.
PrevExamMarks Stores values from 0 to 100
Height Stores values in centimeters
Weight Stores values in kilograms

You need to classify variables by type.

Which variable should you add to each category? To answer, select the approprite options in the answer
area.

NOTE: Each correct selection is worth one point.
Hot Area:
Correct Answer:

Section: [none]
Explanation

Explanation/Reference:
References:
https://www.edureka.co/blog/classification-algorithms/

QUESTION 16
HOTSPOT

You plan to preprocess text from CSV files. Yu:ioad the Azure Machine Learning Studio default stop words
list.

You need to configure the Preproces. Te.t module to meet the following requirements:

= Ensure that multiple relates werds 7om a single canonical form.

= Remove pipe characters rom te d.

= Remove words to optimize 1. fornation retrieval.

Which three options shorld you select? To answer, select the appropriate options in the answer area.
NOTE: Each correct se'zction is worth one point.

Hot Area:

Correct Answe. "

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: Remove stop words



Remove words to optimize information retrieval.
Remove stop words: Select this option if you want to apply a predefined stopword list to the text column. Stop
word removal is performed before any other processes.

Box 2: Lemmatization
Ensure that multiple related words from a single canonical form.
Lemmatization converts multiple related words to a single canonical form

Box 3: Remove special characters
Remove special characters: Use this option to replace any non-alphanumeric special chararte > with the pipe |
character.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/prewic ~ec3-text

QUESTION 17

Note: This question is part of a series of questions that present the same scenario. Each question in
the series contains a unique solution that might meet the stated goals. Som » question sets might have
more than one correct solution, while others might not have a correct s~luuu..

After you answer a question in this section, you will NOT be able te :~tu . to it. As a result, these
questions will not appear in the review screen.

You are using Azure Machine Learning Studio to perform featurc e..xineering on a dataset.
You need to normalize values to produce a feature column grotiped.into bins.
Solution: Apply an Entropy Minimum Description Length (M JL) hinning mode.

Does the solution meet the goal?

A. Yes
B. No

Correct Answer: A
Section: [none]
Explanation

Explanation/Reference:

Explanation:

Entropy MDL binning mode: Tnis 1. 2tnod requires that you select the column you want to predict and the
column or columns that you v.ant to group into bins. It then makes a pass over the data and attempts to
determine the number of bins th.*.ninimizes the entropy. In other words, it chooses a number of bins that
allows the data column to. k=st predict the target column. It then returns the bin number associated with each
row of your data in a colu m/1 1 amed <colname>quantized.

References:
https://docs.microcHft.ccin/en-us/azure/machine-learning/studio-module-reference/group-data-into-bins

QUESTION ,?

Note: This ques:ion is part of a series of questions that present the same scenario. Each question in
the series contains a unique solution that might meet the stated goals. Some question sets might have
more than one correct solution, while others might not have a correct solution.

After you answer a question in this section, you will NOT be able to return to it. As a result, these
questions will not appear in the review screen.

You are a data scientist using Azure Machine Learning Studio.



You need to normalize values to produce an output column into bins to predict a target column.
Solution: Apply a Quantiles normalization with a QuantileIndex normalization.

Does the solution meet the goal?

A. Yes
B. No

Correct Answer: B
Section: [none]
Explanation

Explanation/Reference:
Explanation:
Use the Entropy MDL binning mode which has a target column.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-refarr,. ce/¢ -oup-data-into-bins

QUESTION 19

Note: This question is part of a series of questions that present the >~.ne scenario. Each question in
the series contains a unique solution that might meet the staw 1 goals. Some question sets might have
more than one correct solution, while others might not have a co. 2ct solution.

After you answer a question in this section, you will NOT L » abie to return to it. As a result, these
questions will not appear in the review screen.

You are creating a new experiment in Azure Machins Lear ‘ng Studio.

One class has a much smaller number of observations ti..n the other classes in the training set.
You need to select an appropriate data sampling strategy to compensate for the class imbalance.
Solution: You use the Scale and Reduce sai. olin() mode.

Does the solution meet the goal?

A. Yes
B. No

Correct Answer: B
Section: [none]
Explanation

Explanation/Referer c’.:
Explanation:
Instead use th 2 Svn.retic Minority Oversampling Technique (SMOTE) sampling mode.

Note: SMOTE is 1sed to increase the number of underepresented cases in a dataset used for machine
learning. SMOTE is a better way of increasing the number of rare cases than simply duplicating existing cases.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/smote

QUESTION 20
Note: This question is part of a series of questions that present the same scenario. Each question in
the series contains a unique solution that might meet the stated goals. Some question sets might have



more than one correct solution, while others might not have a correct solution.

After you answer a question in this section, you will NOT be able to return to it. As a result, these
questions will not appear in the review screen.

You are creating a new experiment in Azure Machine Learning Studio.

One class has a much smaller number of observations than the other classes in the training set.
You need to select an appropriate data sampling strategy to compensate for the class imbalanca
Solution: You use the Synthetic Minority Oversampling Technique (SMOTE) sampling mor's.

Does the solution meet the goal?

A. Yes
B. No

Correct Answer: A
Section: [none]
Explanation

Explanation/Reference:

Explanation:

SMOTE is used to increase the number of underepresented ca.e. in a dataset used for machine learning.
SMOTE is a better way of increasing the number of rare cases *han simply duplicating existing cases.

References:
https://docs.microsoft.com/en-us/azure/machine-lear iing/s 'idio-module-reference/smote

QUESTION 21

Note: This question is part of a series of questions that present the same scenario. Each question in
the series contains a unique solution that migh. meet the stated goals. Some question sets might have
more than one correct solution, while othr.. might not have a correct solution.

After you answer a question in this secuon, ou will NOT be able to return to it. As a result, these
questions will not appear in the revif w screen.

You are creating a new experiment in ,> zure Machine Learning Studio.

One class has a much small~r nun.»er of observations than the other classes in the training set.
You need to select an appropriaw. data sampling strategy to compensate for the class imbalance.
Solution: You use the Stiatiiie 1 split for the sampling mode.

Does the solution me ~* th'; goal?

A. Yes
B. No

Correct Answer: B
Section: [none]
Explanation

Explanation/Reference:
Explanation:
Instead use the Synthetic Minority Oversampling Technique (SMOTE) sampling mode.



Note: SMOTE is used to increase the number of underepresented cases in a dataset used for machine
learning. SMOTE is a better way of increasing the number of rare cases than simply duplicating existing cases.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/smote

QUESTION 22
You are creating a machine learning model.

You need to identify outliers in the data.
Which two visualizations can you use? Each correct answer presents a complete solutior.

NOTE: Each correct selection is worth one point.

Venn diagram

Box plot

ROC curve

Random forest diagram
Scatter plot

moowy

Correct Answer: BE
Section: [none]
Explanation

Explanation/Reference:

Explanation:

The box-plot algorithm can be used to display outliei>

One other way to quickly identify Outliers visually is to create scatter plots.

References:
https://blogs.msdn.microsoft.com/azuredev/< 01/,95/27/data-cleansing-tools-in-azure-machine-learning/

QUESTION 23
You are analyzing a dataset by using A zure Machine Learning Studio.

You need to generate a statistical cumn ary that contains the p-value and the unique count for each feature
column.

Which two modules can you us>? "ach correct answer presents a complete solution.

NOTE: Each correct sele ctiur is worth one point.

Computer Linear Seirilation
Export Count T ble

Execute F ython Suript
Convert to 1. dicator Values
Summarize Data

moow»

Correct Answer: BE
Section: [none]
Explanation

Explanation/Reference:
Explanation:



The Export Count Table module is provided for backward compatibility with experiments that use the Build
Count Table (deprecated) and Count Featurizer (deprecated) modules.

E: Summarize Data statistics are useful when you want to understand the characteristics of the complete
dataset. For example, you might need to know:

How many missing values are there in each column?

How many unique values are there in a feature column?

What is the mean and standard deviation for each column?

The module calculates the important scores for each column, and returns a row of summar: s tistics for each
variable (data column) provided as input.

Incorrect Answers:
A: The Compute Linear Correlation module in Azure Machine Learning Studio is used *o «an.pute a set of
Pearson correlation coefficients for each possible pair of variables in the input dat¢ sat.

C: With Python, you can perform tasks that aren't currently supported by existing Studio modules such as:
Visualizing data using matplotlib

Using Python libraries to enumerate datasets and models in your workspace

Reading, loading, and manipulating data from sources not supported by the Iri2rt Lata module

D: The purpose of the Convert to Indicator Values module is to convert. :olui 1ns that contain categorical values
into a series of binary indicator columns that can more easily be used as :~tures in a machine learning model.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studic -1..2dule-reference/export-count-table

https://docs.microsoft.com/en-us/azure/machine-learning/s*uaic -n.odule-reference/summarize-data

QUESTION 24
You are evaluating a completed binary classification 1..achir e learning model.

You need to use the precision as the valuation metrir.

Which visualization should you use?

A. Violin pilot

B. Gradient descent

C. Box pilot

D. Binary classification confusion iatri::

Correct Answer: D
Section: [none]
Explanation

Explanation/Refererce .
References:
https://machineiea. "ingknowledge.ai/confusion-matrix-and-performance-metrics-machine-learning/

QUESTION 2¢

Note: This quesi.on is part of a series of questions that present the same scenario. Each question in
the series contains a unique solution that might meet the stated goals. Some question sets might have
more than one correct solution, while others might not have a correct solution.

After you answer a question in this section, you will NOT be able to return to it. As a result, these
questions will not appear in the review screen.

You are analyzing a numerical dataset which contains missing values in several columns.



You must clean the missing values using an appropriate operation without affecting the dimensionality of the
feature set.

You need to analyze a full dataset to include all values.
Solution: Use the Last Observation Carried Forward (LOCF) method to impute the missing data points.

Does the solution meet the goal?

A. Yes
B. No

Correct Answer: B
Section: [none]
Explanation

Explanation/Reference:
Explanation:
Instead use the Multiple Imputation by Chained Equations (MICE) method.

Replace using MICE: For each missing value, this option assigns a new vai. e, which is calculated by using a
method described in the statistical literature as "Multivariate Imputation uciry Chained Equations™ or "Multiple
Imputation by Chained Equations”. With a multiple imputation met. <«d, each variable with missing data is
modeled conditionally using the other variables in the data before fillir. > ‘n the missing values.

Note: Last observation carried forward (LOCF) is a method of \ npuung missing data in longitudinal studies. If a
person drops out of a study before it ends, then his or her Izs. 2bs2rved score on the dependent variable is
used for all subsequent (i.e., missing) observation points. LICF is used to maintain the sample size and to
reduce the bias caused by the attrition of participants.n a ‘uay.

References:
https://methods.sagepub.com/reference/encyc-of-research-design/n211.xml

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3074241/

QUESTION 26
DRAG DROP

You have a dataset that contains ove. 152 features. You use the dataset to train a Support Vector Machine
(SVM) binary classifier.

You need to use the Permut. tion Fe¢ ature Importance module in Azure Machine Learning Studio to compute a
set of feature importance score. fr. the dataset.

In which order should yo!i pzrform the actions? To answer, move all actions from the list of actions to the
answer area and arranace ~=:.n in the correct order.

Select and Place:



Actions Answer Area

Add a Two-Class Support Vector Machine module to
initialize the SVM classifier.

Set the Metric for measuring performance property to
Classification - Accuracy and then run the experiment.

Add a Permutation Feature Importance module and
connect the trained model and test dataset.

ClQ)
©O

Add a dataset to the experiment.

Add a Split Data module to create training and test
datasets.

Correct Answer:
Actions Answer Area

Add a Two-Class Supp 1t Ve .or Machine module to
initialize the SVM e'o=ifs =

Add a datas *t “o the exp. "iment.

© Add a € pli Nata module to create training and test
@ dataser.

A 1aP rmutation Feature Importance module and
¢ nnect the trained model and test dataset.

©O

€t the Metric for measuring performance property to
Classification - Accuracy and then run the experiment.

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Step 1: Add a Two-Class Suprz:* Ve~trr Machine module to initialize the SVM classifier.
Step 2: Add a dataset to the e, nerir1ent

Step 3: Add a Split Data r.iwu iule to create training and test dataset.
To generate a set of feat.'"e s ores requires that you have an already trained model, as well as a test dataset.

Step 4: Add a Permu.-uor. Feature Importance module and connect to the trained model and test dataset.

Step 5: Set the M2tric for measuring performance property to Classification - Accuracy and then run the
experiment.

Reference:

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/two-class-support-vector-
machine

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/permutation-feature-
importance

QUESTION 27



HOTSPOT

You are creating a machine learning model in Python. The provided dataset contains several numerical
columns and one text column. The text column represents a product's category. The product category will
always be one of the following:

Bikes
Cars
Vans
Boats

You are building a regression model using the scikit-learn Python package.

You need to transform the text data to be compatible with the scikit-learn Python packs.ye

How should you complete the code segment? To answer, select the appropriate opacns in the answer area.
NOTE: Each correct selection is worth one point.

Hot Area:
Answer Area

from sklearn import linear model

import v
pandas as df }
numpy as df
scipy as df ‘

]

dataset = df.read csv("data)\P_ oductSales.csv")
ProductCategoryMapping = {"Bikes":1l, "Cars":2, "Boats": 3,
"Vans": 4}

dataset ['ProductCategorvMapping'] =

dataset [ 'ProductCateqgiry']. ‘v

map[ProductCategoryMapping]
reduce[ProductCategorvMapping]
transpose[ProductCategoryMapping]

regr = lineay npadi.LinearRegression()

X train = datasec[['ProductCategoryMapping', 'ProductSize’',
'ProductCost' ]9

y train = ditaset[['Sales']]

regr.fit/X bHrain, y train)

Correct Answrr:



Answer Area

from sklearn import linear model
import v
pandas as df

numpy as df
scipy as df

dataset = df.read csv("data\\ProductSales.csv")
ProductCategoryMapping = {"Bikes":1, "Cars":2, "Boats”": 3,
"Vans": 4}

dataset [ 'ProductCategoryMapping'] =

dataset [ 'ProductCategory']. B 4

map[ProductCategory. lapping]
reduce[ProductCateg. > Mapping]
transpose[Produ ¢ . ‘egc ;yMapping]

regr = linear model.LinearRegression()

X train = dataset[['ProductCategoryMappiig', 'ProductSize’',
'ProductCost '] ]

y train = dataset[['Sales']]

regr.fit (X train, y train)

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: pandas as df

Pandas takes data (like a CSV or TSV file, 0. a S JL database) and creates a Python object with rows and
columns called data frame that looks ven' simila. to table in a statistical software (think Excel or SPSS for
example.

Box 2: transpose[ProductCategoryMagning]
Reshape the data from the par~~s Cari:s to columns.

Reference:
https://datascienceplus.com/linea. -regression-in-python/

QUESTION 28
You are performing a i .r-vased feature selection for a dataset to build a multi-class classifier by using Azure
Machine Learning Stu<iio.

The dataset r ont-ins categorical features that are highly correlated to the output label column.
You need to selec: the appropriate feature scoring statistical method to identify the key predictors.

Which method should you use?

A. Kendall correlation
B. Spearman correlation
C. Chi-squared

D. Pearson correlation



Correct Answer: D
Section: [none]
Explanation

Explanation/Reference:

Explanation:

Pearson’s correlation statistic, or Pearson’s correlation coefficient, is also known in statistical models as the r
value. For any two variables, it returns a value that indicates the strength of the correlation

Pearson’s correlation coefficient is the test statistics that measures the statistical relationship, ¢~ association,
between two continuous variables. It is known as the best method of measuring the assoriation between
variables of interest because it is based on the method of covariance. It gives information ~bout the magnitude
of the association, or correlation, as well as the direction of the relationship.

Incorrect Answers:
C: The two-way chi-squared test is a statistical method that measures how close expected values are to actual
results.

Reference:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module. cfa: 2 ice/filter-based-feature-
selection

https://www.statisticssolutions.com/pearsons-correlation-coefficin.

QUESTION 29
HOTSPOT

You create a binary classification model to predict whe’i.cr c. neison has a disease.
You need to detect possible classification errors.

Which error type should you choose for each descrir.tion? To answer, select the appropriate options in the
answer area.

NOTE: Each correct selection is worth one paint.

Hot Area:



Answer Area
Description

A person has a disease. The model

classifies the case as having a disease.

A person does not have a disease. The
model classifies the case as having no
disease.

A person does not have a disease. The
model classifies the case as having a
disease.

A person has a disease. The moriel
classifies the case as havinz o
disease.

Correct Answer:

Error type

True Positives
True Negatives
False Positives
False Negatives

True Positives
True Ncpqatives
False Pos.tives
Falie Negatives

v

rrue Positives

True Negatives
False Positives
False Negatives

True Positives
True Negatives
False Positives
False Negatives




Answer Area

Description

A person has a disease. The model

classifies the case as having a disease.

A person does not have a disease. The
model classifies the case as having no
disease.

A person does not have a disease. The
model classifies the case as having a
disease.

A person has a disease. The moriel
classifies the case as havinz o
disease.

Section: [none]
Explanation

Explanation/Reference
Explanation:

Box 1: True Positiv 3

Error type

True Positives
True Negatives
False Positives
False Negatives

True Positives
True N_rativss
False Pos.tives
Falie Negatives

1rue Positives
True Negatives
False Positives
False Negatives

True Positives
True Negatives
False Positives
False Negatives

A true positive 1s an citcome where the model correctly predicts the positive class

Box 2: True Neg.tive

A true negative is an outcome where the model correctly predicts the negative class.

Box 3: False Positive

A false positive is an outcome where the model incorrectly predicts the positive class.

Box 4: False Negative

A false negative is an outcome where the model incorrectly predicts the negative class.

Note: Let's make the following definitions:




"Wolf" is a positive class.

"No wolf" is a negative class.

We can summarize our "wolf-prediction" model using a 2x2 confusion matrix that depicts all four possible
outcomes:

Reference:
https://developers.google.com/machine-learning/crash-course/classification/true-false-positive-negative

QUESTION 30
HOTSPOT

You are using the Azure Machine Learning Service to automate hyperparameter explorati. 1 of your neural
network classification model.

You must define the hyperparameter space to automatically tune hyperparameters ‘u.ing random sampling
according to following requirements:

= The learning rate must be selected from a normal distribution with a mear vaiuc of 10 and a standard
deviation of 3.
Batch size must be 16, 32 and 64.

= Keep probability must be a value selected from a uniform distributict bel veen the range of 0.05 and 0.1.

You need to use the param_sampling method of the Python API.fo: the Azure Machine Learning Service.
How should you complete the code segment? To answer, selec. .. 2 appropriate options in the answer area.
NOTE: Each correct selection is worth one point.

Hot Area:
Answer Area
from azureml.train.hyperdrive import RandomParameterSampling
param sampling = RandomParameterSampling( f{

"learning rate" : v
| umform(10.3)
normal(10.3)
choice(10.3)
Loguniform(10,3)

"batch size": v
choice(16.32.64)
choice(range(16.64))
normal(16.32.64)
normal(range(16.64))

"kelep, paobability” : v

choice(range(0.05. 0.1))
uniform(0.03. 0.1)
normal(0.05. 0.1)
lognormal(0.05, 0.1)

)

Correct Answer:



Answer Area

from azureml.train.hyperdrive import RandomParameterSampling
param sampling = RandomParameterSampling( {

"learning rate" : v
uniform(10,3)
normal(10.3)
choice(10.3)
Loguniform(10,3)

"batch size": v
choice(16,32.64)
choice(range(16,64))
normal(16.32.64)
normal(range(16.64))

"keep probability" : v

choice(range(0.05. 0.1)) |
uniform(0.05, 0.1)
normal(0.05, 0.1)
lognormal(0.05. 0.1)

)

Section: [none]
Explanation

Explanation/Reference:
Explanation:

In random sampling, hyperparameter values cre ‘andomly selected from the defined search space. Random
sampling allows the search space to include hou . discrete and continuous hyperparameters.

Example:

from azureml.train.hyperdrive i=.2ar R=.ndomParameterSampling
param_sampling = Random! arame terSampling( {
"learning_rate": normal(123)
"keep_probability": uniform(v.05, 0.1),
"batch_size": choice{iv, 32, 64)
}

Reference:
https://docs.misrosoft.com/en-us/azure/machine-learning/service/how-to-tune-hyperparameters




Testlet 1
Case study
Overview

You are a data scientist in a company that provides data science for professional sporting events. Models will
use global and local market data to meet the following business goals:

= Understand sentiment of mobile device users at sporting events based on audio from craw. reactions.
= Assess a user’s tendency to respond to an advertisement.

* Customize styles of ads served on mobile devices.

= Use video to detect penalty events

Current environment

* Media used for penalty event detection will be provided by consumer devices: Media may include images
and videos captured during the sporting event and shared using social media. The images and videos will
have varying sizes and formats.

= The data available for model building comprises of seven years of sport nc € -2ni media. The sporting event
media includes; recorded video transcripts or radio commentary, and-'2as fom related social media feeds
captured during the sporting events.

= Crowd sentiment will include audio recordings submitted by event atte: :ees in both mono and stereo
formats.

Penalty detection and sentiment

= Data scientists must build an intelligent solution by usin¢, mu'tiple machine learning models for penalty
event detection.

= Data scientists must build notebooks in a local er vironn =nt using automatic feature engineering and model
building in machine learning pipelines.

* Notebooks must be deployed to retrain by using Spar:. instances with dynamic worker allocation.

* Notebooks must execute with the same code onnew Spark instances to recode only the source of the data.

= Global penalty detection models must be trained by using dynamic runtime graph computation during
training.

= Local penalty detection models must be \ ritte 1 by using BrainScript.

* Experiments for local crowd sentimen’ 1..nac's must combine local penalty detection data.

* Crowd sentiment models must ident!iy known sounds such as cheers and known catch phrases. Individual
crowd sentiment models will detect . imilar sounds.

= All shared features for local modelic are continuous variables.

= Shared features must use doubic or:cision. Subsequent layers must have aggregate running mean and
standard deviation metric’. avai ~ble.

Advertisements
During the initial weeks ii r.ro luction, the following was observed:

* Ad response rated' nec ined.
* Drops were not ~onsistent across ad styles.
* The distrir uticn 01 features across training and production data are not consistent

Analysis shows 1.2, of the 100 numeric features on user location and behavior, the 47 features that come from
location sources are being used as raw features. A suggested experiment to remedy the bias and variance
issue is to engineer 10 linearly uncorrelated features.

* Initial data discovery shows a wide range of densities of target states in training data used for crowd
sentiment models.

= All penalty detection models show inference phases using a Stochastic Gradient Descent (SGD) are
running too slow.

* Audio samples show that the length of a catch phrase varies between 25%-47% depending on region



* The performance of the global penalty detection models shows lower variance but higher bias when
comparing training and validation sets. Before implementing any feature changes, you must confirm the
bias and variance using all training and validation cases.

= Ad response models must be trained at the beginning of each event and applied during the sporting event.

* Market segmentation models must optimize for similar ad response history.

= Sampling must guarantee mutual and collective exclusively between local and global segmentation models
that share the same features.

* Local market segmentation models will be applied before determining a user’s propensity to respond to an
advertisement.

= Ad response models must support non-linear boundaries of features.

* The ad propensity model uses a cut threshold is 0.45 and retrains occur if weighted Kanpa deviated from
0.1 +/- 5%.

= The ad propensity model uses cost factors shown in the following diagram:

Actual
1 0
o 1 2
2 |
1 E]
O
b+
o
o - 2 1
|

= The ad propensity model uses proposed cost factc s shywn in the following diagram:
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* Performance curv s o current and proposed cost factor scenarios are shown in the following diagram:
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QUESTION 1
DRAG DROP

You need to define an evaluation strategy for the crowd sentiment models

Which three actions should you perform in sequence? To answer, move "< appropriate actions from the list of
actions to the answer area and arrange them in the correct order.

Select and Place:
Correct Answer:

Section: [none]
Explanation

Explanation/Reference:

Explanation:

Scenario:

Experiments for local crowd sentiment mode s mi st combine local penalty detection data.

Crowd sentiment models must identify knuwn sctinds such as cheers and known catch phrases. Individual
crowd sentiment models will detect sim‘.a. sounds.

Note: Evaluate the changed in correlai~n vetween model error rate and centroid distance

In machine learning, a nearest ~enu id :lassifier or nearest prototype classifier is a classification model that
assigns to observations the I-.0el 0. the class of training samples whose mean (centroid) is closest to the
observation.

References:
https://en.wikipedia.org/v ik/N 2arest centroid classifier

https://docs.microsof. comn /en-us/azure/machine-learning/studio-module-reference/sweep-clustering

QUESTION ?
You need to n..viement a feature engineering strategy for the crowd sentiment local models.

What should you do?

A. Apply an analysis of variance (ANOVA).
B. Apply a Pearson correlation coefficient.
C. Apply a Spearman correlation coefficient.
D. Apply a linear discriminant analysis.



Correct Answer: D
Section: [none]
Explanation

Explanation/Reference:

Explanation:

The linear discriminant analysis method works only on continuous variables, not categorical or ordinal
variables.

Linear discriminant analysis is similar to analysis of variance (ANOVA) in that it works by comresing the means
of the variables.

Scenario:

Data scientists must build notebooks in a local environment using automatic feature er.gin>ering and model
building in machine learning pipelines.

Experiments for local crowd sentiment models must combine local penalty detection (ata.

All shared features for local models are continuous variables.

Incorrect Answers:

B: The Pearson correlation coefficient, sometimes called Pearson’s R test, s 1. .tatistical value that measures
the linear relationship between two variables. By examining the coefficiert «a.*=s, you can infer something
about the strength of the relationship between the two variables, and w sthe - they are positively correlated or
negatively correlated.

C: Spearman’s correlation coefficient is designed for use with non-para.netric and non-normally distributed
data. Spearman's coefficient is a nonparametric measure of sti.ts..~al dependence between two variables, and
is sometimes denoted by the Greek letter rho. The Spearman’s ~oefficient expresses the degree to which two
variables are monotonically related. It is also called Spearn an 1 ink correlation, because it can be used with
ordinal variables.

References:
https://docs.microsoft.com/en-us/azure/machine-learning, studio-module-reference/fisher-linear-discriminant-
analysis

https://docs.microsoft.com/en-us/azure/mach:. . -learning/studio-module-reference/compute-linear-correlation




Testlet 2
Case study

This is a case study. Case studies are not timed separately. You can use as much exam time as you would like
to complete each case. However, there may be additional case studies and sections on this exam. You must
manage your time to ensure that you are able to complete all questions included on this exam in the time
provided.

To answer the questions included in a case study, you will need to reference information that ic ~rovided in the
case study. Case studies might contain exhibits and other resources that provide more informctior about the
scenario that is described in the case study. Each question is independent of the other questions in this case

study.

At the end of this case study, a review screen will appear. This screen allows you {> v€ ‘iew your answers and
to make changes before you move to the next section of the exam. After you begin'a ~ew section, you cannot
return to this section.

To start the case study

To display the first question in this case study, click the Next button. Use th 2 Fu ton< in the left pane to explore
the content of the case study before you answer the questions. Clicking t=~s¢ Futtons displays information
such as business requirements, existing environment, and problem sta*2me ts. If the case study has an All
Information tab, note that the information displayed is identical to the infor. -ation displayed on the subsequent
tabs. When you are ready to answer a question, click the Questinn cutton to return to the question.

Overview

You are a data scientist for Fabrikam Residences, a comps ny +9ecializing in quality private and commercial
property in the United States. Fabrikam Residences is =~ns.der’'ng expanding into Europe and has asked you
to investigate prices for private residences in major F.urope.n cities.

You use Azure Machine Learning Studio to measure . = m+.dian value of properties. You produce a regression
model to predict property prices by using the Linear Regission and Bayesian Linear Regression modules.

Datasets
There are two datasets in CSV format that c. ntai 1 property details for two cities, London and Paris. You add

both files to Azure Machine Learning Stuciiu 2s . eparate datasets to the starting point for an experiment. Both
datasets contain the following columns:

Column heading Description
CapitaCnmeRate per capita crime rate by town
Foned proportion of residential land zoned for lots over

25000 square feet

NonRetailAcres

proportion of retail business acres per town

NextToRiver

proximity of a property to the river

NitrogenOxideC¢ n~entration

nitric oxides concentration (parts per 10 million)

AvgRoomsPer{1ouze

average number of rooms per dwelling

Age

proportion of owner-occupied units built priorto 1940

Distancel.” mploymentCenter

weighted distances to employment centers

AccessibilityToHighway

index of accessibility to radial highways to a value of
two decimal places

Tax

full value property tax rate per $10,000

PupilTeacherRatio

pupil to teacher ratio by town

ProfessionalClass

professional class percentage

LowerStatus

percentage lower status of the population

MedianValue

median value of owner-occcupied homes in $1000s




An initial investigation shows that the datasets are identical in structure apart from the MedianValue column.
The smaller Paris dataset contains the MedianValue in text format, whereas the larger London dataset
contains the MedianValue in numerical format.

Data issues

Missing values

The AccessibilityToHighway column in both datasets contains missing values. The missing da.> must be
replaced with new data so that it is modeled conditionally using the other variables in the data beiore filling in
the missing values.

Columns in each dataset contain missing and null values. The datasets also conta n-n.any outliers. The Age
column has a high proportion of outliers. You need to remove the rows that have outiars in the Age column.
The MedianValue and AvgRoomsInHouse columns both hold data in numeric format. You need to select a
feature selection algorithm to analyze the relationship between the two columns ir. more detail.

Model fit

The model shows signs of overfitting. You need to produce a more refii: 2d re gression model that reduces the
overfitting.

Experiment requirements

You must set up the experiment to cross-validate the Linea' Re yression and Bayesian Linear Regression
modules to evaluate performance. In each case, the przicior. . the dataset is the column named
MedianValue. You must ensure that the datatype of *.1e Me lianValue column of the Paris dataset matches the

structure of the London dataset.

You must prioritize the columns of data for predictins; the outcome. You must use non-parametric statistics to
measure relationships.

You must use a feature selection algorithm . an: lyze the relationship between the MedianValue and
AvgRoomslnHouse columns.

Model training
Permutation Feature Importar-e

Given a trained model and a st dr .aset, you must compute the Permutation Feature Importance scores of
feature variables. You must be ac.ermined the absolute fit for the model.

Hyperparameters

You must configure h _“seryarameters in the model learning process to speed the learning phase. In addition,
this configurati~.n s.>oula cancel the lowest performing runs at each evaluation interval, thereby directing effort
and resource tor/aras models that are more likely to be successful.

You are concerned that the model might not efficiently use compute resources in hyperparameter tuning. You
also are concerned that the model might prevent an increase in the overall tuning time. Therefore, must
implement an early stopping criterion on models that provides savings without terminating promising jobs.
Testing

You must produce multiple partitions of a dataset based on sampling using the Partition and Sample module in
Azure Machine Learning Studio.



Cross-validation

You must create three equal partitions for cross-validation. You must also configure the cross-validation
process so that the rows in the test and training datasets are divided evenly by properties that are near each
city’s main river. You must complete this task before the data goes through the sampling process.

Linear regression module

When you train a Linear Regression module, you must determine the best features to use in a model. You can
choose standard metrics provided to measure performance before and after the feature impor.cnce process
completes. The distribution of features across multiple training models must be consistent.

Data visualization

You need to provide the test results to the Fabrikam Residences team. You create Jaiw> visualizations to aid in
presenting the results.

You must produce a Receiver Operating Characteristic (ROC) curve to condurt a liagnostic test evaluation of
the model. You need to select appropriate methods for producing the ROC c::rve n: Azure Machine Learning
Studio to compare the Two-Class Decision Forest and the Two-Class Deci i1 ungie modules with one
another.

QUESTION 1
HOTSPOT

You need to set up the Permutation Feature Importance modul: ac~ording to the model training requirements.
Which properties should you select? To answer, select the ‘app. opriate options in the answer area.

NOTE: Each correct selection is worth one point.

Hot Area:

Correct Answer:

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: Accuracy

Scenario: You want to configure hyperparameters in the model learning process to speed the learning phase
by using hyperparameter.. » i addition, this configuration should cancel the lowest performing runs at each
evaluation interval, therev.* di'ecting effort and resources towards models that are more likely to be successful.

Box 2: R-Squared

QUESTION -
HOTSPOT

You need to configure the Feature Based Feature Selection module based on the experiment requirements
and datasets.

How should you configure the module properties? To answer, select the appropriate options in the dialog box
in the answer area.

NOTE: Each correct selection is worth one point.



Hot Area:
Correct Answer:

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: Mutual Information.
The mutual information score is particularly useful in feature selection because it maximiz:s the mutual
information between the joint distribution and target variables in datasets with many dimer.cions.

Box 2: MedianValue
MedianValue is the feature column, , it is the predictor of the dataset.

Scenario: The MedianValue and AvgRoomsinHouse columns both hold data ir.nu neric format. You need to
select a feature selection algorithm to analyze the relationship between the 2 coiu mns in more detail.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-moduls -refe rence/filter-based-feature-
selection

QUESTION 3
You need to select a feature extraction method.

Which method should you use?

A. Mutual information
B. Mood’s median test
C. Kendall correlation
D. Permutation Feature Importance

Correct Answer: C
Section: [none]
Explanation

Explanation/Reference:

Explanation:

In statistics, the Kendall ranl correlc tion coefficient, commonly referred to as Kendall's tau coefficient (after the
Greek letter 1), is a statistic usc tc measure the ordinal association between two measured quantities.

It is a supported method of the Azure Machine Learning Feature selection.

Scenario: When you trair, 1 L ‘hear Regression module using a property dataset that shows data for property
prices for a large city. ycu need to determine the best features to use in a model. You can choose standard
metrics provided tc m. asure performance before and after the feature importance process completes. You
must ensure trat tho distribution of the features across multiple training models is consistent.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/feature-selection-modules

QUESTION 4
HOTSPOT

You need to configure the Permutation Feature Importance module for the model training requirements.

What should you do? To answer, select the appropriate options in the dialog box in the answer area.



NOTE: Each correct selection is worth one point.

Hot Area:

Correct Answer:

Answer Area

Random seed

500

Regression — Root Mean Square Zrror
Regression — R-squared

Regression — Mean Zer~ O, < Error
Regression — Mean AL soli te Error




Answer Area

Random seed

500

v

Regression — Root Mean Square =rrcr
Regression — R-squared

Regression — Mean Zero G.>e Jrror
Regression — Mean Absoli**< Error

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: 500
For Random seed, type a value to usc as seed for randomization. If you specify 0 (the default), a number is
generated based on the system clck.

A seed value is optional, but ‘ou shiuld provide a value if you want reproducibility across runs of the same
experiment.
Here we must replicate the findings.

Box 2: Mean Absolute Fricr

Scenario: Given a tre ned model and a test dataset, you must compute the Permutation Feature Importance
scores of feature viiria2'=s. You need to set up the Permutation Feature Importance module to select the
correct metric .o investigate the model’s accuracy and replicate the findings.

Regression. Chunse one of the following: Precision, Recall, Mean Absolute Error , Root Mean Squared Error,
Relative Absolute Error, Relative Squared Error, Coefficient of Determination

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/permutation-feature-
importance




Question Set 3

QUESTION 1
You are building a regression model for estimating the number of calls during an event.

You need to determine whether the feature values achieve the conditions to build a Poisson regression model.
Which two conditions must the feature set contain? Each correct answer presents part of the solution.

NOTE: Each correct selection is worth one point.

The label data must be a negative value.
The label data must be whole numbers.
The label data must be non-discrete.

The label data must be a positive value.
The label data can be positive or negative.

moow»

Correct Answer: BD
Section: [none]
Explanation

Explanation/Reference:

Explanation:

Poisson regression is intended for use in regression models the’ ~re used to predict numeric values, typically

counts. Therefore, you should use this module to create your i~ qression model only if the values you are trying

to predict fit the following conditions:

* The response variable has a Poisson distribution.

= Counts cannot be negative. The method will fail o:.urigi.* in you attempt to use it with negative labels.

* A Poisson distribution is a discrete distribution; tt.orefore | it is not meaningful to use this method with non-
whole numbers.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/poisson-regression

QUESTION 2
You are performing feature engineering ~n a 'ata3et.

You must add a feature named CityNome and populate the column value with the text London.
You need to add the new feat.ie > tr.o dataset.

Which Azure Machine Learniny St'.dio module should you use?

A. Edit Metadata

B. Filter Based Feati.c Seicction
C. Execute Python S ipt

D. Latent Dirirnlet ;" location

Correct Answe, = A
Section: [none]
Explanation

Explanation/Reference:
Explanation:
Typical metadata changes might include marking columns as features.

Reference:



https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/edit-metadata

QUESTION 3
HOTSPOT

You have a dataset created for multiclass classification tasks that contains a normalized numerical feature set
with 10,000 data points and 150 features.

You use 75 percent of the data points for training and 25 percent for testing. You are using the scikit-learn
machine learning library in Python. You use X to denote the feature set and Y to denote clacs :.hels.

You create the following Python data frames:

Name Description
X _train training feature set
Y train training class labels
%_train testing feature set
y train testing class labels

You need to apply the Principal Component Analysis (PCA) method to + duc 2 the dimensionality of the feature
set to 10 features in both training and testing sets.

How should you complete the code segment? To answer, select the appropriate options in the answer area.
NOTE: Each correct selection is worth one point.

Hot Area:

Correct Answer:

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: PCA(n_components = 10)
Need to reduce the dimensionality of th. feature set to 10 features in both training and testing sets.

Example:

from sklearn.decomposition imart 2CA
pca = PCA(n_components=2) ;2 uimensions
principalComponents = p.a .it_transform(x)

Box 2: pca
fit_transform(X[, y]}’it. <the model with X and apply the dimensionality reduction on X.

Box 3: transf rm/x_test)
transform(X) ap nlies dimensionality reduction to X.

References:
https://scikit-learn.org/stable/modules/generated/sklearn.decomposition.PCA.html

QUESTION 4
HOTSPOT

You have a feature set containing the following numerical features: X, Y, and Z.



The Poisson correlation coefficient (r-value) of X, Y, and Z features is shown in the following image:

1 0.149676 -0.106276
0.149676 1 0.859122
-0.106276 0.859122 1

Use the drop-down menus to select the answer choice that answers each question based o4 tite information
presented in the graphic.

NOTE: Each correct selection is worth one point.
Hot Area:
Correct Answer:

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: 0.859122

Box 2: a positively linear relationship
+1 indicates a strong positive linear relationship

-1 indicates a strong negative linear correlation
0 denotes no linear relationship between the two variables.

References:
https://docs.microsoft.com/en-us/azure/mact ine- 'earning/studio-module-reference/compute-linear-correlation

QUESTION 5
HOTSPOT

You are performing feature scaling by u .‘ng the scikit-learn Python library for x.1 x2, and x3 features.

Original and scaled data is € '‘own it the following image.
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Use the drop-down menus to select the answer choice that answers each question based on the information

presented in the graphic.




NOTE: Each correct selection is worth one point.
Hot Area:
Correct Answer:

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: StandardScaler
The StandardScaler assumes your data is normally distributed within each feature >0 will scale them such
that the distribution is now centred around 0, with a standard deviation of 1.

Example:
Before Scaling After Standard Scaler
0200 ———
| a0
0175 —s
25
0150
0125 23
0100 15
0n7s
1.0
oS0
05
0025
4,
0000 Sm——— 0g = -’
—20 a prl 400 025 050 4Fs 100

All features are now on the same s>ale clative to one another.

Box 2: Min Max Scaler



Before Scaling After Min-Max Scaling
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Notice that the skewness of the distribution is maintained but the & distribu.ans are brought into the same
scale so that they overlap.

Box 3: Normalizer

References:
http://benalexkeen.com/feature-scaling-with-scikit-lear .

QUESTION 6
You are determining if two sets of data are significantly diuferent from one another by using Azure Machine
Learning Studio.

Estimated values in one set of data may be rioic than or less than reference values in the other set of data.
You must produce a distribution that has a cuastz.nt Type | error as a function of the correlation.

You need to produce the distribution.

Which type of distribution should you p:~duce?

A. Unpaired t-test with a twr -tail og.‘ion
B. Unpaired t-test with a one-ta." cption
C. Paired t-test with a one *ail option
D. Paired t-test with a tw»> @i option

Correct Answer: [
Section: [nop ;]
Explanatior

Explanation/Reference:

Explanation:

Choose a one-tail or two-tail test. The default is a two-tailed test. This is the most common type of test, in
which the expected distribution is symmetric around zero.

Example: Type | error of unpaired and paired two-sample t-tests as a function of the correlation. The simulated
random numbers originate from a bivariate normal distribution with a variance of 1.
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Reference:

https://docs.microsoft.com/en-us/azure/machine-les. ning/studio-module-reference/test-hypothesis-using-t-test

https://en.wikipedia.org/wiki/Student%27s t-t2s1




Testlet 1
Case study
Overview

You are a data scientist in a company that provides data science for professional sporting events. Models will
use global and local market data to meet the following business goals:

= Understand sentiment of mobile device users at sporting events based on audio from craw. reactions.
= Assess a user’s tendency to respond to an advertisement.

* Customize styles of ads served on mobile devices.

= Use video to detect penalty events

Current environment

* Media used for penalty event detection will be provided by consumer devices: Media may include images
and videos captured during the sporting event and shared using social media. The images and videos will
have varying sizes and formats.

= The data available for model building comprises of seven years of sport nc € -2ni media. The sporting event
media includes; recorded video transcripts or radio commentary, and-'2as fom related social media feeds
captured during the sporting events.

= Crowd sentiment will include audio recordings submitted by event atte: :ees in both mono and stereo
formats.

Penalty detection and sentiment

= Data scientists must build an intelligent solution by usin¢, mu'tiple machine learning models for penalty
event detection.

= Data scientists must build notebooks in a local er vironn =nt using automatic feature engineering and model
building in machine learning pipelines.

* Notebooks must be deployed to retrain by using Spar:. instances with dynamic worker allocation.

* Notebooks must execute with the same code onnew Spark instances to recode only the source of the data.

= Global penalty detection models must be trained by using dynamic runtime graph computation during
training.

= Local penalty detection models must be \ ritte 1 by using BrainScript.

* Experiments for local crowd sentimen’ 1..nac's must combine local penalty detection data.

* Crowd sentiment models must ident!iy known sounds such as cheers and known catch phrases. Individual
crowd sentiment models will detect . imilar sounds.

= All shared features for local modelic are continuous variables.

= Shared features must use doubic or:cision. Subsequent layers must have aggregate running mean and
standard deviation metric’. avai ~ble.

Advertisements
During the initial weeks ii r.ro luction, the following was observed:

* Ad response rated' nec ined.
* Drops were not ~onsistent across ad styles.
* The distrir uticn 01 features across training and production data are not consistent

Analysis shows 1.2, of the 100 numeric features on user location and behavior, the 47 features that come from
location sources are being used as raw features. A suggested experiment to remedy the bias and variance
issue is to engineer 10 linearly uncorrelated features.

* Initial data discovery shows a wide range of densities of target states in training data used for crowd
sentiment models.

= All penalty detection models show inference phases using a Stochastic Gradient Descent (SGD) are
running too slow.

* Audio samples show that the length of a catch phrase varies between 25%-47% depending on region



* The performance of the global penalty detection models shows lower variance but higher bias when
comparing training and validation sets. Before implementing any feature changes, you must confirm the
bias and variance using all training and validation cases.

= Ad response models must be trained at the beginning of each event and applied during the sporting event.

* Market segmentation models must optimize for similar ad response history.

= Sampling must guarantee mutual and collective exclusively between local and global segmentation models
that share the same features.

* Local market segmentation models will be applied before determining a user’s propensity to respond to an
advertisement.

= Ad response models must support non-linear boundaries of features.

* The ad propensity model uses a cut threshold is 0.45 and retrains occur if weighted Kanpa deviated from
0.1 +/- 5%.

= The ad propensity model uses cost factors shown in the following diagram:
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= The ad propensity model uses proposed cost factc s shywn in the following diagram:
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* Performance curv s o current and proposed cost factor scenarios are shown in the following diagram:
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QUESTION 1
DRAG DROP

You need to define a modeling strategy for ad response.

Which three actions should you perform in sequence? To answer, move "< appropriate actions from the list of
actions to the answer area and arrange them in the correct order.

Select and Place:
Correct Answer:

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Step 1: Implement a K-Means Clustering mc el

Step 2: Use the cluster as a feature in ¢ = ~cision jungle model.
Decision jungles are non-parametric m«dels, which can represent non-linear decision boundaries.

Step 3: Use the raw score as a feawcre i1 a Score Matchbox Recommender model

The goal of creating a recom nena. tion system is to recommend one or more "items" to "users" of the system.
Examples of an item could be 2 mo ie, restaurant, book, or song. A user could be a person, group of persons,
or other entity with item preferenc.s.

Scenario:

Ad response rated dezieu.

Ad response models' Tus' be trained at the beginning of each event and applied during the sporting event.
Market segmertati:\n niudels must optimize for similar ad response history.

Ad response “nocdzls must support non-linear boundaries of features.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/multiclass-decision-jungle

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/score-matchbox-
recommender

QUESTION 2
DRAG DROP



You need to define an evaluation strategy for the crowd sentiment models.

Which three actions should you perform in sequence? To answer, move the appropriate actions from the list of
actions to the answer area and arrange them in the correct order.

Select and Place:
Correct Answer:

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Step 1: Define a cross-entropy function activation

When using a neural network to perform classification and prediction, it is usually better to use cross-entropy
error than classification error, and somewhat better to use cross-entropy error.tha,: mean squared error to
evaluate the quality of the neural network.

Step 2: Add cost functions for each target state.

Step 3: Evaluated the distance error metric.

References:
https://www.analyticsvidhya.com/blog/2018/04/fundamentals-d¢:ep- '2arning-reqularization-techniques/

QUESTION 3
You need to implement a model development strategy .c Je.~iine a user’s tendency to respond to an ad.

Which technique should you use?

A. Use a Relative Expression Split module to partit'un the data based on centroid distance.

B. Use a Relative Expression Split module to nartition the data based on distance travelled to the event.
C. Use a Split Rows module to partition the lata >ased on distance travelled to the event.

D. Use a Split Rows module to partition t'ie Jawc based on centroid distance.

Correct Answer: A
Section: [none]
Explanation

Explanation/Reference:

Explanation:

Split Data partitions the ruw:, of a dataset into two distinct sets.

The Relative Expression J alit option in the Split Data module of Azure Machine Learning Studio is helpful when
you need to divide a r.atuset into training and testing datasets using a numerical expression.

Relative Expre ssior. Split: Use this option whenever you want to apply a condition to a number column. The
number coul’ be a daie/time field, a column containing age or dollar amounts, or even a percentage. For
example, you n.1ht want to divide your data set depending on the cost of the items, group people by age
ranges, or separaie data by a calendar date.

Scenario:

Local market segmentation models will be applied before determining a user’s propensity to respond to an
advertisement.

The distribution of features across training and production data are not consistent

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/split-data




QUESTION 4
You need to implement a new cost factor scenario for the ad response models as illustrated in the performance
curve exhibit.

Which technique should you use?

A. Set the threshold to 0.5 and retrain if weighted Kappa deviates +/- 5% from 0.45.
B. Set the threshold to 0.05 and retrain if weighted Kappa deviates +/- 5% from 0.5.
C. Set the threshold to 0.2 and retrain if weighted Kappa deviates +/- 5% from 0.6.
D. Set the threshold to 0.75 and retrain if weighted Kappa deviates +/- 5% from 0.15.

Correct Answer: A
Section: [none]
Explanation

Explanation/Reference:

Explanation:

Scenario:

Performance curves of current and proposed cost factor scenarios are <o in the following diagram:
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The ad propensity model uses a cut thre=hoid is 0.45 and retrains occur if weighted Kappa deviated from 0.1
+/- 5%.



Testlet 2
Case study

This is a case study. Case studies are not timed separately. You can use as much exam time as you would like
to complete each case. However, there may be additional case studies and sections on this exam. You must
manage your time to ensure that you are able to complete all questions included on this exam in the time
provided.

To answer the questions included in a case study, you will need to reference information that ic ~rovided in the
case study. Case studies might contain exhibits and other resources that provide more informctior about the
scenario that is described in the case study. Each question is independent of the other questions in this case

study.

At the end of this case study, a review screen will appear. This screen allows you {> v€ ‘iew your answers and
to make changes before you move to the next section of the exam. After you begin'a ~ew section, you cannot
return to this section.

To start the case study

To display the first question in this case study, click the Next button. Use th 2 Fu ton< in the left pane to explore
the content of the case study before you answer the questions. Clicking t=~s¢ Futtons displays information
such as business requirements, existing environment, and problem sta*2me ts. If the case study has an All
Information tab, note that the information displayed is identical to the infor. -ation displayed on the subsequent
tabs. When you are ready to answer a question, click the Questinn cutton to return to the question.

Overview

You are a data scientist for Fabrikam Residences, a comps ny +9ecializing in quality private and commercial
property in the United States. Fabrikam Residences is =~ns.der’'ng expanding into Europe and has asked you
to investigate prices for private residences in major F.urope.n cities.

You use Azure Machine Learning Studio to measure . = m+.dian value of properties. You produce a regression
model to predict property prices by using the Linear Regission and Bayesian Linear Regression modules.

Datasets
There are two datasets in CSV format that c. ntai 1 property details for two cities, London and Paris. You add

both files to Azure Machine Learning Stuciiu 2s . eparate datasets to the starting point for an experiment. Both
datasets contain the following columns:

Column heading Description
CapitaCnmeRate per capita crime rate by town
Foned proportion of residential land zoned for lots over

25000 square feet

NonRetailAcres

proportion of retail business acres per town

NextToRiver

proximity of a property to the river

NitrogenOxideC¢ n~entration

nitric oxides concentration (parts per 10 million)

AvgRoomsPer{1ouze

average number of rooms per dwelling

Age

proportion of owner-occupied units built priorto 1940

Distancel.” mploymentCenter

weighted distances to employment centers

AccessibilityToHighway

index of accessibility to radial highways to a value of
two decimal places

Tax

full value property tax rate per $10,000

PupilTeacherRatio

pupil to teacher ratio by town

ProfessionalClass

professional class percentage

LowerStatus

percentage lower status of the population

MedianValue

median value of owner-occcupied homes in $1000s




An initial investigation shows that the datasets are identical in structure apart from the MedianValue column.
The smaller Paris dataset contains the MedianValue in text format, whereas the larger London dataset
contains the MedianValue in numerical format.

Data issues

Missing values

The AccessibilityToHighway column in both datasets contains missing values. The missing da.> must be
replaced with new data so that it is modeled conditionally using the other variables in the data beiore filling in
the missing values.

Columns in each dataset contain missing and null values. The datasets also conta n-n.any outliers. The Age
column has a high proportion of outliers. You need to remove the rows that have outiars in the Age column.
The MedianValue and AvgRoomsInHouse columns both hold data in numeric format. You need to select a
feature selection algorithm to analyze the relationship between the two columns ir. more detail.

Model fit

The model shows signs of overfitting. You need to produce a more refii: 2d re gression model that reduces the
overfitting.

Experiment requirements

You must set up the experiment to cross-validate the Linea' Re yression and Bayesian Linear Regression
modules to evaluate performance. In each case, the przicior. . the dataset is the column named
MedianValue. You must ensure that the datatype of *.1e Me lianValue column of the Paris dataset matches the

structure of the London dataset.

You must prioritize the columns of data for predictins; the outcome. You must use non-parametric statistics to
measure relationships.

You must use a feature selection algorithm . an: lyze the relationship between the MedianValue and
AvgRoomslnHouse columns.

Model training
Permutation Feature Importar-e

Given a trained model and a st dr .aset, you must compute the Permutation Feature Importance scores of
feature variables. You must be ac.ermined the absolute fit for the model.

Hyperparameters

You must configure h _“seryarameters in the model learning process to speed the learning phase. In addition,
this configurati~.n s.>oula cancel the lowest performing runs at each evaluation interval, thereby directing effort
and resource tor/aras models that are more likely to be successful.

You are concerned that the model might not efficiently use compute resources in hyperparameter tuning. You
also are concerned that the model might prevent an increase in the overall tuning time. Therefore, must
implement an early stopping criterion on models that provides savings without terminating promising jobs.
Testing

You must produce multiple partitions of a dataset based on sampling using the Partition and Sample module in
Azure Machine Learning Studio.



Cross-validation

You must create three equal partitions for cross-validation. You must also configure the cross-validation
process so that the rows in the test and training datasets are divided evenly by properties that are near each
city’s main river. You must complete this task before the data goes through the sampling process.

Linear regression module

When you train a Linear Regression module, you must determine the best features to use in a model. You can
choose standard metrics provided to measure performance before and after the feature impor.cnce process
completes. The distribution of features across multiple training models must be consistent.

Data visualization

You need to provide the test results to the Fabrikam Residences team. You create daw> visualizations to aid in
presenting the results.

You must produce a Receiver Operating Characteristic (ROC) curve to condurt a diagnostic test evaluation of
the model. You need to select appropriate methods for producing the ROC c::rve n: Azure Machine Learning
Studio to compare the Two-Class Decision Forest and the Two-Class Deci i1 ungie modules with one
another.

QUESTION 1
You need to implement an early stopping criteria policy for mode' tre.ining.

Which three code segments should you use to develop the soli.tio.? To answer, move the appropriate code
segments from the list of code segments to the answer area and' arrange them in the correct order.

L

NOTE: More than one order of answer choices is corr=_:. Yot il receive credit for any of the correct orders
you select.

Select and Place:

Code segments Answer Area

early termination policy =
TruncationsSelectionPolicy(evaluation_inte cval 1,
truncation percentage=20, delay evaluatioc.=5)

import TruncationSelectionPolicy

from azureml.train.hyper uive

OlQ,
@O

import BanditPolicy

early terminat/or. ol .cy = BanditPolicy
(slack fac¢.or 0.1, evaluation interval=i,
delay ev luation-T)

Correct Answer:



Code segments Answer Area

early termination policy =
TruncationsSelectionPolicy(evaluation_interwval=1,
truncation percentage=20, delay evaluation=5)

from azureml.train.hyperdrive

: ; : 3 import TruncationSelectionPolicy
import TruncationSelectionPolicy

early_termination_policy =
TruncationSelectionPolicy(evaluation interval=1,
truncation_percentage=20, delay evolu. ion=5)

7

from azureml.train.hyvperdrive

Q)

import BanditPolicy

early termination pelicy = BanditPolicy
{slack factor = 0.1, evaluaticn_inte:val=l,
delay evaluation=5)

Section: [none]
Explanation

Explanation/Reference:
Explanation:

You need to implement an early stopping criterion on models trat . -ovides savings without terminating
promising jobs.

Truncation selection cancels a given percentage of lov.c.* berfurming runs at each evaluation interval. Runs
are compared based on their performance on the pr’ nary n etric and the lowest X% are terminated.

Example:

from azureml.train.hyperdrive import TruncationSele ctionPolicy

early_termination_policy = TruncationSelectionPolicy(evaluation_interval=1, truncation_percentage=20,
delay_evaluation=5)

Incorrect Answers:

Bandit is a termination policy based on 51~k factor/slack amount and evaluation interval. The policy early
terminates any runs where the primary \~etric is not within the specified slack factor / slack amount with
respect to the best performing training .:mn.

Example:
from azureml.train.hyperdrive ‘mpo’. BanditPolicy
early_termination_policy = Bandi.” olicy(slack_factor = 0.1, evaluation_interval=1, delay_evaluation=5

References:
https://docs.microsoft o n/en-us/azure/machine-learning/service/how-to-tune-hyperparameters

QUESTION 2
DRAG DROF

You need to corre st the model fit issue.

Which three actions should you perform in sequence? To answer, move the appropriate actions from the list of
actions to the answer area and arrange them in the correct order.

Select and Place:



Actions Answer Area

Add the Ordinal Regression module.

Add the Two-Class Averaged
Perception module.

Augment the data.

Add the Bayesian Linear Regression
module.

Decrease the memory size for L-BFGS.

Add the Multiclass Decision Jungle
module.

Configure the regularization weight.

Correct Answer:



Actions Answer Area

Add the Ordinal Regression module. Augment the data.
Add the Two-Class Averaged Add the Bayesian Linear Regression
Perception module. module.

@ Configure the regularizati- n weight.
Decrease the memory size for L-BFGS.

Add the Multiclass Decision Jungle
module.

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Step 1: Augment the data
Scenario: Columns in each dataset canicin missing and null values. The datasets also contain many outliers.

Step 2: Add the Bayesian Line.. ey ~ssion module.
Scenario: You produce a re¢ essiol model to predict property prices by using the Linear Regression and
Bayesian Linear Regression modu!zs.

Step 3: Configure the reculz.ization weight.
Regularization typically is *:se ] to avoid overfitting. For example, in L2 regularization weight, type the value to
use as the weight for L2 regularization. We recommend that you use a non-zero value to avoid overfitting.

Scenario:
Model fit: Th mr Jdel snows signs of overfitting. You need to produce a more refined regression model that
reduces the ov. fitting.

Incorrect Answers:

Multiclass Decision Jungle module:

Decision jungles are a recent extension to decision forests. A decision jungle consists of an ensemble of
decision directed acyclic graphs (DAGs).

L-BFGS:
L-BFGS stands for "limited memory Broyden-Fletcher-Goldfarb-Shanno". It can be found in the wwo-Class
Logistic Regression module, which is used to create a logistic regression model that can be used to predict two



(and only two) outcomes.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/linear-regr ession

QUESTION 3
DRAG DROP

You need to implement early stopping criteria as stated in the model training requirements.

Which three code segments should you use to develop the solution? To answer, move the apy.-op..ate code
segments from the list of code segments to the answer area and arrange them in the correct oraer.

NOTE: More than one order of answer choices is correct. You will receive the credit fo a.  ¢f the correct
orders you select.

Select and Place:

Code segments Ansv er A ~a

early_termination_policy = TruncationSelectionPolicy
(evaluation_interval=1, truncation_percentage=20,
delay_evaluation = 5)

import BanditPolicy

import TruncationSelectionPolicy

©

early_termination_policy= BanditPolicy (slack_*~ ar =
0.1, evaluation_interval = 1, delay_evaluation < 5)

from azureml.train.hyperdrive

early_termination_policy = "tediar stoppingPolicy
(evaluation_interval = 1, delay_- .aluation=5)

import Med ar st ppingPolicy

Correct Answe



Code segments Answer Area

from azureml.train.hyperdrive

import BanditPolicy import TruncationSelectionPolicy

early_termination_policy = Truncatinnb. ‘sctionPolicy
> (evaluation_interval=1, truncatior _per. wntage=20,
delay_evaluation = 5)

early_termination_policy= BanditPolicy (slack_factor =
0.1, evaluation_interval = 1, delay_evaluation = 5)

early_termination_policy = MedianStoppingPolicy
(evaluation_interval = 1, delay_evaluation=5)

import MedianStoppingPolicy

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Step 1: from azureml.train.hyperdrie

Step 2: Import TruncationCe =ction ‘olicy
Truncation selection cancels a give. percentage of lowest performing runs at each evaluation interval. Runs
are compared based on their pertormance on the primary metric and the lowest X% are terminated.

Scenario: You must confi_-ire hyperparameters in the model learning process to speed the learning phase. In
addition, this configuratiur should cancel the lowest performing runs at each evaluation interval, thereby
directing effort and:. e. “1»ces towards models that are more likely to be successful.

Step 3: early_ter:.iniaiion_policy = TruncationSelectionPolicy..

Example:

from azureml.train.hyperdrive import TruncationSelectionPolicy

early_termination_policy = TruncationSelectionPolicy(evaluation_interval=1, truncation_percentage=20,
delay_evaluation=5)

In this example, the early termination policy is applied at every interval starting at evaluation interval 5. A run
will be terminated at interval 5 if its performance at interval 5 is in the lowest 20% of performance of all runs at
interval 5.

Incorrect Answers:



Median:

Median stopping is an early termination policy based on running averages of primary metrics reported by the
runs. This policy computes running averages across all training runs and terminates runs whose performance
is worse than the median of the running averages.

Slack:

Bandit is a termination policy based on slack factor/slack amount and evaluation interval. The policy early
terminates any runs where the primary metric is not within the specified slack factor / slack amount with
respect to the best performing training run.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/service/how-to-tune-hyperparamsters




Question Set 3

QUESTION 1

Note: This question is part of a series of questions that present the same scenario. Each question in
the series contains a unique solution that might meet the stated goals. Some question sets might have
more than one correct solution, while others might not have a correct solution.

After you answer a question in this section, you will NOT be able to return to it. As a result, these
questions will not appear in the review screen.

You are creating a model to predict the price of a student’s artwork depending on the following -ariables: the
student’s length of education, degree type, and art form.
You start by creating a linear regression model.

You need to evaluate the linear regression model.

Solution: Use the following metrics: Mean Absolute Error, Root Mean Absolute E ror, Relative Absolute Error,
Relative Squared Error, and the Coefficient of Determination.

Does the solution meet the goal?

A. Yes
B. No

Correct Answer: A
Section: [none]
Explanation

Explanation/Reference:

Explanation:

The following metrics are reported for evaluating regress. ,n models. When you compare models, they are
ranked by the metric you select for evaluation.

Mean absolute error (MAE) measures how clzc~ the predictions are to the actual outcomes; thus, a lower
score is better.

Root mean squared error (RMSE) creat.. a single value that summarizes the error in the model. By squaring
the difference, the metric disregards th. dificrence between over-prediction and under-prediction.

Relative absolute error (RAE) is the relaave absolute difference between expected and actual values; relative
because the mean difference s div'dea by the arithmetic mean.

Relative squared error (RSE) sii. i'arly normalizes the total squared error of the predicted values by dividing by
the total squared error of th~ actual values.

Mean Zero One Error {:*2CZ) indicates whether the prediction was correct or not. In other words:
ZeroOnelLoss(x,y) = = y«he n x!=y; otherwise 0.

Coefficient of uetermination, often referred to as R2, represents the predictive power of the model as a value
between 0 an.' *. Zero means the model is random (explains nothing); 1 means there is a perfect fit. However,
caution should be used in interpreting R2 values, as low values can be entirely normal and high values can be
suspect.

AUC.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/evaluate-model

QUESTION 2
Note: This question is part of a series of questions that present the same scenario. Each question in



the series contains a unique solution that might meet the stated goals. Some question sets might have
more than one correct solution, while others might not have a correct solution.

After you answer a question in this section, you will NOT be able to return to it. As a result, these
questions will not appear in the review screen.

You are creating a model to predict the price of a student’s artwork depending on the following variables: the
student’s length of education, degree type, and art form.
You start by creating a linear regression model.

You need to evaluate the linear regression model.
Solution: Use the following metrics: Accuracy, Precision, Recall, F1 score, and AUC.

Does the solution meet the goal?

A. Yes
B. No

Correct Answer: B
Section: [none]
Explanation

Explanation/Reference:

Explanation:

Those are metrics for evaluating classification models, insteaa .'se: Mean Absolute Error, Root Mean Absolute
Error, Relative Absolute Error, Relative Squared Error, and .ne Soefficient of Determination.

References:
https://docs.microsoft.com/en-us/azure/machine-lear ‘ng/st idio-module-reference/evaluate-model

QUESTION 3

Note: This question is part of a series of questiuns that present the same scenario. Each question in
the series contains a unique solution that =..:*1ht meet the stated goals. Some question sets might have
more than one correct solution, while oti. \rs riight not have a correct solution.

After you answer a question in this s tion, you will NOT be able to return to it. As a result, these
questions will not appear in the revic:v screen.

You are creating a model to predict the Hrice of a student’s artwork depending on the following variables: the
student’s length of education degr. < type, and art form.

You start by creating a linear . ~gres sion model.

You need to evaluate the 'i..~ar regression model.

Solution: Use the follewvi~g iietrics: Relative Squared Error, Coefficient of Determination, Accuracy, Precision,
Recall, F1 score, anc AJ( .

Does the soli-uon meat the goal?

A. Yes
B. No

Correct Answer: B
Section: [none]
Explanation

Explanation/Reference:



Explanation:
Relative Squared Error, Coefficient of Determination are good metrics to evaluate the linear regression model,
but the others are metrics for classification models.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/evaluate-model

QUESTION 4
You are a data scientist creating a linear regression model.

You need to determine how closely the data fits the regression line.

Which metric should you review?

Root Mean Square Error
Coefficient of determination
Recall

Precision

Mean absolute error

moowy

Correct Answer: B
Section: [none]
Explanation

Explanation/Reference:

Explanation:

Coefficient of determination, often referred to as R2, repres ants the predictive power of the model as a value
between 0 and 1. Zero means the model is random (£ xpia. s othing); 1 means there is a perfect fit. However,
caution should be used in interpreting R2 values, as 2w val 1es can be entirely normal and high values can be
suspect.

Incorrect Answers:

A: Root mean squared error (RMSE) creates a single value that summarizes the error in the model. By
squaring the difference, the metric disregard:; the difference between over-prediction and under-prediction.
C: Recall is the fraction of all correct resiits 1otuired by the model.

D: Precision is the proportion of true vasc'ts over all positive results.

E: Mean absolute error (MAE)..i.csu"=s how close the predictions are to the actual outcomes; thus, a lower
score is better.

References:
https://docs.microsoft.cor.i/¢ n-us/azure/machine-learning/studio-module-reference/evaluate-model

QUESTION 5
You are creating a ir. rv classification by using a two-class logistic regression model.

You need to« :va'iate the model results for imbalance.

Which evaluation netric should you use?

Relative Absolute Error
AUC Curve

Mean Absolute Error
Relative Squared Error
Accuracy

moow»



F. Root Mean Square Error

Correct Answer: B
Section: [none]
Explanation

Explanation/Reference:

Explanation:

One can inspect the true positive rate vs. the false positive rate in the Receiver Operating Chi racteristic (ROC)
curve and the corresponding Area Under the Curve (AUC) value. The closer this curve is to the vpper left
corner, the better the classifier's performance is (that is maximizing the true positive rate while i1.xinimizing the
false positive rate). Curves that are close to the diagonal of the plot, result from classifiers that tend to make
predictions that are close to random guessing.

References:

https://docs.microsoft.com/en-us/azure/machine-learning/studio/evaluate-model-perfo. mance#evaluating-a-
binary-classification-model

QUESTION 6
HOTSPOT

You are developing a linear regression model in Azure Machine Learning St.dio. You run an experiment to
compare different algorithms.

The following image displays the results dataset output:

: Mean Absolute Root Mean Relative Relative

pegorin Error Squared E”... Absolute Error Squared Error
Bayesian Liner 3276025 4655442 6.51 1436 0.282138
Neural Network 2676538 3.621476 0417847 0.17073
Boosted 2 168847 2278077 0.338589 0.107831
Decision Tree

Linear 6.350005 0.720718 0.99133 0.99002

Decision Forest  2.390206 3.315 164 0.373146 0.14307

Use the drop-down menus to sc'ec. the answer choice that answers each question based on the information
presented in the image.

NOTE: Each correct sele. -ior. is worth one point.

Hot Area:



Answer Area

Which algorithm minimizes differences between |v
actual and predicted values? o
Bayesian Linear Regression

Neutral Network Regression

Boosted Decision Tree Regression

Linear Regression

Decision Forest Regression

Which approach should you use to find the best v
parameters for a Linear Regression model for
the Online Gradient Descent method?

Set the Decrease learning r (e . “tion o True.

Set the Decrease learning rut/ or tion to False.

Set the Create trainer m voe puon to Parameter Range
ncrease the number oy ooc 15,

Decrease the number of ep “<hs.

Correct Answer:

Answer Area

Which algorithm minimizes differences be* veen v
actual and predicted values?

Bayesian Linear Regression
Neutral Network Regression

Boosted Decision Tree Regression

Linear Regression

Decision Forest Regression
Which approach should you use to find the best v
parameters for a Lir :ar Regression model for

i N ?
the Online Gradient RgScynt method? Set the Decrease learning rate option to True.

Set the Decrease learning rate option to False.
Set the Create trainer mode option to Parameter Range,
ncrease the number of epochs.
Decrease the number of epochs.

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: Boosted Decision Tree Regression



Mean absolute error (MAE) measures how close the predictions are to the actual outcomes; thus, a lower
score is better.

Box 2:
Online Gradient Descent: If you want the algorithm to find the best parameters for you, set Create trainer mode
option to Parameter Range. You can then specify multiple values for the algorithm to try.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/evaluate-model

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/linear-regre 3Sic. |

QUESTION 7
HOTSPOT

You are using a decision tree algorithm. You have trained a model that generalizes wll at a tree depth equal to
10.

You need to select the bias and variance properties of the model with varyine trec 2pth values.

Which properties should you select for each tree depth? To answer, sele~t k. > wppropriate options in the
answer area.

Hot Area:
Correct Answer:

Section: [none]
Explanation

Explanation/Reference:
Explanation:

In decision trees, the depth of the tree determines the variance. A complicated decision tree (e.g. deep) has
low bias and high variance.

Note: In statistics and machine learning, t.1e hia. -variance tradeoff is the property of a set of predictive models
whereby models with a lower bias in pa ai~eter estimation have a higher variance of the parameter estimates
across samples, and vice versa. Increa.ng 1he bias will decrease the variance. Increasing the variance will
decrease the bias.

References:
https://machinelearningmaste. * cor ./gentle-introduction-to-the-bias-variance-trade-off-in-machine-learning/

QUESTION 8
DRAG DROP

You have a model wi.>a I irge difference between the training and validation error values.

You must cre ate <2 newv model and perform cross-validation.

You need to iden.’y a parameter set for the new model using Azure Machine Learning Studio.

Which module you should use for each step? To answer, drag the appropriate modules to the correct steps.
Each module may be used once or more than once, or not at all. You may need to drag the split bar between
panes or scroll to view content.

NOTE: Each correct selection is worth one point.

Select and Place:



Correct Answer:

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: Split data

Box 2: Partition and Sample

Box 3: Two-Class Boosted Decision Tree

Box 4: Tune Model Hyperparameters

Integrated train and tune: You configure a set of parameters to use, and then let*he module iterate over
multiple combinations, measuring accuracy until it finds a "best" model. With mos. learner modules, you can

choose which parameters should be changed during the training process, ar~ whiu.» should remain fixed.

We recommend that you use Cross-Validate Model to establish the goor'n~sc = the model given the specified
parameters. Use Tune Model Hyperparameters to identify the optimal . yran sters.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-moduic-reference/partition-and-sample

QUESTION 9
HOTSPOT

You are using C-Support Vector classification to do © multi- ~lass classification with an unbalanced training
dataset. The C-Support Vector classification using Py.an r ode shown below:

from sklearn.svm import sve

import numpy as np

svc = SVC(kernel= ‘linear’, class weight= ‘balanced’, C-1.0, random state-0)
modell = svc.fit(X train, y)

You need to evaluate the C-Suppe-t Ve *or classification code.

Which evaluation statement :hould rou use? To answer, select the appropriate options in the answer area.

NOTE: Each correct selection is worth one point.

Hot Area:



Answer Area

Code Segment Evaluation Statement

class_weight=balanced v

Automatically select the performance metrics for the classification.
Automatically adjust weights directly proportional to class frequencies in the» aut data.
Automatically adjust weights inversely proportional to class frequences in the ‘npu. data.

C parameter v
Penalty parameter

Degreee of polynomial kernel function

Size of the kernel cache

Correct Answer:

Answer Area
Code Segment Evaluation $ta *nnt
class_weight=balanced v
Automatically select the performanc: mi*frics for the classification.
Automatically adjust weights di=~<tly nror ortional to class frequencies in the input data.
Automatically adjust weighte mvers 'y proportional to class frequences in the input data.
C parameter v

Penalty parameter
Degreee of polynomial kernel function
Size of the kernel ¢ (Che.

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: Automatically adjust weigi..s inversely proportional to class frequencies in the input data
The “balanced” mode usF s e values of y to automatically adjust weights inversely proportional to class
frequencies in the input ¢~.a 7.s n_samples / (n_classes * np.bincount(y)).

Box 2: Penalty paren.-.er
Parameter: C :lloa.  optional (default=1.0)
Penalty parar iete: C cf the error term.

References:
https://scikit-learn.org/stable/modules/generated/sklearn.svm.SVC.html

QUESTION 10
You are building a machine learning model for translating English language textual content into French
language textual content.

You need to build and train the machine learning model to learn the sequence of the textual content.



Which type of neural network should you use?

A. Multilayer Perceptions (MLPs)

B. Convolutional Neural Networks (CNNSs)
C. Recurrent Neural Networks (RNNs)

D. Generative Adversarial Networks (GANSs)

Correct Answer: C
Section: [none]
Explanation

Explanation/Reference:
Explanation:
To translate a corpus of English text to French, we need to build a recurrent neura, ~er.:ar'c (RNN).

Note: RNNs are designed to take sequences of text as inputs or return sequences of text as outputs, or both.
They're called recurrent because the network’s hidden layers have a loop in which the output and cell state
from each time step become inputs at the next time step. This recurrence s¢. as as a form of memory. It
allows contextual information to flow through the network so that relevant o itr,ui s frum previous time steps can
be applied to network operations at the current time step.

References:
https://towardsdatascience.com/language-translation-with-rnns-¢'S4.13b40571

QUESTION 11
You create a binary classification model.

You need to evaluate the model performance.
Which two metrics can you use? Each correct answer pres :nts a complete solution.

NOTE: Each correct selection is worth one point.

relative absolute error
precision

accuracy

mean absolute error
coefficient of determination

moowy

Correct Answer: BC
Section: [none]
Explanation

Explanation/Referens~:

Explanation:

The evaluation meirics Zvailable for binary classification models are: Accuracy, Precision, Recall, F1 Score,
and AUC.

Note: A very na.ral question is: ‘Out of the individuals whom the model, how many were classified correctly
(TP)?

This question can be answered by looking at the Precision of the model, which is the proportion of positives
that are classified correctly.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio/evaluate-model-performance

QUESTION 12



You use the Two-Class Neural Network module in Azure Machine Learning Studio to build a binary
classification model. You use the Tune Model Hyperparameters module to tune accuracy for the model.

You need to configure the Tune Model Hyperparameters module.
Which two values should you use? Each correct answer presents part of the solution.

NOTE: Each correct selection is worth one point.

Number of hidden nodes
Learning Rate

The type of the normalizer
Number of learning iterations
Hidden layer specification

moow»

Correct Answer: DE
Section: [none]
Explanation

Explanation/Reference:

Explanation:

D: For Number of learning iterations, specify the maximum numbe- of times the algorithm should process the
training cases.

E: For Hidden layer specification, select the type of network ar- hiteciure to create.
Between the input and output layers you can insert multiple %:2de > layers. Most predictive tasks can be
accomplished easily with only one or a few hidden layers.

References:
https://docs.microsoft.com/en-us/azure/machine-learni. /s wdio-module-reference/two-class-neural-network

QUESTION 13
HOTSPOT

You are evaluating a Python NumPy array.thal ~~ntains six data points defined as follows:
data = [10, 20, 30, 40, 50, f0]

You must generate the following otput 2y using the k-fold algorithm implantation in the Python Scikit-learn
machine learning library:

train: [10 40 50 60], c¢=st: [20 30]
train: [20 30 40 60], test: [10 50]
train: [10 20 30 57 . test: [40 60]
You need to impleme it . cross-validation to generate the output.

How should yo. co.nplete the code segment? To answer, select the appropriate code segment in the dialog
box in the ar \we are..

NOTE: Each correct selection is worth one point.
Hot Area:
Correct Answer:

Section: [none]
Explanation



Explanation/Reference:
Explanation:

Box 1: k-fold

Box 2: 3

K-Folds cross-validator provides train/test indices to split data in train/test sets. Split dataset into k consecutive
folds (without shuffling by default).

The parameter n_splits ( int, default=3) is the number of folds. Must be at least 2.

Box 3: data
Example: Example:

>>>

>>> from sklearn.model_selection import KFold

>>> X = np.array([[1, 2], [3, 4], [1, 2], [3, 4]])

>>>y = np.array([1, 2, 3, 4])

>>> kf = KFold(n_splits=2)

>>> kf.get_n_splits(X)

2

>>> print(kf)

KFold(n_splits=2, random_state=None, shuffle=False)

>>> for train_index, test_index in kf.split(X):
print("TRAIN:", train_index, "TEST:", test_index)
X_train, X_test = X[train_index], X[test_index]

... y_train, y test = y[train_index], y[test_index]

TRAIN: [2 3] TEST: [0 1]

TRAIN: [0 1] TEST: [2 3]

References:
https://scikit-learn.org/stable/modules/generated/sklrarn.model selection.KFold.html

QUESTION 14
You create a binary classification model by ¢ zing Azure Machine Learning Studio.

You must tune hyperparameters by perfo. miny a parameter sweep of the model. The parameter sweep must
meet the following requirements:

» terate all possible combinations af hyperparameters
* minimize computing resor .ces . 2quired to perform the sweep

You need to perform a paramete - sweep of the model.

Which parameter sweep muad » should you use?

A. Random sweep
B. Sweep clus.erir.
C. Entire gric

D. Random griu

Correct Answer: D
Section: [none]
Explanation

Explanation/Reference:
Explanation:
Maximum number of runs on random grid: This option also controls the number of iterations over a random



sampling of parameter values, but the values are not generated randomly from the specified range; instead, a
matrix is created of all possible combinations of parameter values and a random sampling is taken over the
matrix. This method is more efficient and less prone to regional oversampling or undersampling.

If you are training a model that supports an integrated parameter sweep, you can also set a range of seed
values to use and iterate over the random seeds as well. This is optional, but can be useful for avoiding bias
introduced by seed selection.

Incorrect Answers:
B: If you are building a clustering model, use Sweep Clustering to automatically determine the _atimum
number of clusters and other parameters.

C: Entire grid: When you select this option, the module loops over a grid predefined by the system, to try
different combinations and identify the best learner. This option is useful for cases whe.c ;ou don't know what
the best parameter settings might be and want to try all possible combination of ve ust

Reference:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-referenc. /tune-model-
hyperparameters

QUESTION 15
You are building a recurrent neural network to perform a binary classifir atior

The training loss, validation loss, training accuracy, and validaticn «. curacy uf each training epoch has been
provided.

You need to identify whether the classification model is overfitte 1.

Which of the following is correct?

A. The training loss stays constant and the validation nss /,tays on a constant value and close to the training
loss value when training the model.

B. The training loss decreases while the validation 'uss increases when training the model.

C. The training loss stays constant and the validation loss decreases when training the model.

D. The training loss increases while the vali- atio)) loss decreases when training the model.

Correct Answer: B
Section: [none]
Explanation

Explanation/Reference:

Explanation:

An overfit model is one where pe.-.ormance on the train set is good and continues to improve, whereas
performance on the valid~u. n set improves to a point and then begins to degrade.

References:
https:/machinelearni, «m:.stery.com/diagnose-overfitting-underfitting-Istm-models/

QUESTION 76
HOTSPOT

You are analyzing the asymmetry in a statistical distribution.

The following image contains two density curves that show the probability distribution of two datasets.



Graph 1 Graph 2

Use the drop-down menus to select the answer choice that answers each questinn based on the information

presented in the graphic.

NOTE: Each correct selection is worth one point.
Hot Area:

Correct Answer:

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: Positive skew
Positive skew values means the distribution is skew.d to the right.

Box 2: Negative skew
Negative skewness values mean the distribu.on '35 skewed to the left.

References:
https://docs.microsoft.com/en-us/azure; macnine-learning/studio-module-reference/compute-elementary-
statistics

QUESTION 17
You are performing clustering ~v us.ng the K-means algorithm.

You need to define the prosble termination conditions.
Which three conditiors « an you use? Each correct answer presents a complete solution.

NOTE: Each crrrect selection is worth one point.

Centroids u. not change between iterations.

The residual sum of squares (RSS) rises above a threshold.
The residual sum of squares (RSS) falls below a threshold.

A fixed number of iterations is executed.

The sum of distances between centroids reaches a maximum.

moows>

Correct Answer: ACD
Section: [none]



Explanation

Explanation/Reference:

Explanation:

AD: The algorithm terminates when the centroids stabilize or when a specified number of iterations are
completed.

C: A measure of how well the centroids represent the members of their clusters is the residual sum of squares
or RSS, the squared distance of each vector from its centroid summed over all vectors. RSS is the objective
function and our goal is to minimize it.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/k-mea. =-clustering

https://nlp.stanford.edu/IR-book/html/htmledition/k-means-1.html

QUESTION 18
You are a data scientist building a deep convolutional neural network (CNN) for in.age classification.

The CNN model you build shows signs of overfitting.
You need to reduce overfitting and converge the model to an optimal fit
Which two actions should you perform? Each correct answer prose . ts a comiplete solution.

NOTE: Each correct selection is worth one point.

Add an additional dense layer with 512 input units.
Add L1/L2 regularization.

Use training data augmentation.

Reduce the amount of training data.

Add an additional dense layer with 64 input units

moow»

Correct Answer: BD
Section: [none]
Explanation

Explanation/Reference:

Explanation:

B: Weight regularization proviv.es on cuproach to reduce the overfitting of a deep learning neural network
model on the training data a. 1 impr e the performance of the model on new data, such as the holdout test
set.

Keras provides a weight reaularization API that allows you to add a penalty for weight size to the loss function.

Three different regularize, 'n<ances are provided; they are:
* L1: Sum of the ak s0'ut= weights.

* L2: Sum of the ,qu>r=d weights.

* L1L2: Sum of the absolute and the squared weights.

D: Because a fu''v connected layer occupies most of the parameters, it is prone to overfitting. One method to
reduce overfitting 1s dropout. At each training stage, individual nodes are either "dropped out" of the net with
probability 1-p or kept with probability p, so that a reduced network is left; incoming and outgoing edges to a

dropped-out node are also removed.

By avoiding training all nodes on all training data, dropout decreases overfitting.

References:
https://machinelearningmastery.com/how-to-reduce-overfitting-in-deep-learning-with-weight-reqularization/




https://en.wikipedia.org/wiki/Convolutional neural network

QUESTION 19
You are with a time series dataset in Azure Machine Learning Studio.

You need to split your dataset into training and testing subsets by using the Split Data module.

Which splitting mode should you use?

A. Recommender Split

B. Regular Expression Split

C. Relative Expression Split

D. Split Rows with the Randomized split parameter set to true

Correct Answer: D
Section: [none]
Explanation

Explanation/Reference:

Explanation:

Split Rows: Use this option if you just want to divide the data into two p..ts. ¥ ‘ou can specify the percentage of
data to put in each split, but by default, the data is divided 50-50.

Incorrect Answers:

B: Regular Expression Split: Choose this option when you want to ivide your dataset by testing a single
column for a value.

C: Relative Expression Split: Use this option whenever you wan to apply a condition to a number column.

References:
https://docs.microsoft.com/en-us/azure/machine-learn..a/s.udio-module-reference/split-data

QUESTION 20
HOTSPOT

You are performing a classification task in A- re JMachine Learning Studio.
You must prepare balanced testing anc trcining samples based on a provided data set.
You need to split the data with a 0.75:0.25 ratio.

Which value should you use .or eac parameter? To answer, select the appropriate options in the answer
area.

NOTE: Each correct sele_u n is worth one point.

Hot Area:



Answer Area

Parameter Value

Splitting mode v

Split rows
Recommender Split
Regular Expression J9li
Relative Expression Split

Fraction of rows in the first output dataset , v

0.75
0.25
0.5

1

Randomized split _ v

_.
| Thve
_ Talse

Stratified split | v

True
False

Correct Answer:



Answer Area

Parameter Value
Splitting mode v
Split rows
Recommender Split
Regular Expression Inli.
Relative Expresston Split
Fraction of rows in the first output dataset ¢\ v
0.75
0.25
0.5
1 _—
Randomized split v
| Tane
| False
Stratified split v
True
False

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: Split rows
Use the Split Rows option if vou juc* want to divide the data into two parts. You can specify the percentage of
data to put in each split, but L defa ilt, the data is divided 50-50.

You can also randomize t+.z selection of rows in each group, and use stratified sampling. In stratified sampling,
you must select a single c.urn of data for which you want values to be apportioned equally among the two
result datasets.

Box 2: 0.75

If you specify 1 nimu>r as a percentage, or if you use a string that contains the "%" character, the value is
interpreted as ~ percentage. All percentage values must be within the range (0, 100), not including the values 0
and 100.

Box 3: Yes
To ensure splits are balanced.

Box 4: No
If you use the option for a stratified split, the output datasets can be further divided by subgroups, by selecting
a strata column.



Reference:

https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-reference/split-data

QUESTION 21
HOTSPOT

You are tuning a hyperparameter for an algorithm. The following table shows a data set with different
hyperparameter, training error, and validation errors.

Hyperparameter (H) | Training error (TE) | Validation error (E)
1 105 N 95
2 200 1 @ 85
3 250 100
4 105 \ 100
5 400 50

Use the drop-down menus to select the answer choice that answers e2::h qu estion based on the information

presented in the graphic.

Hot Area:
Answer Area

Question

Which H value should you select based

on the data?

What H value dicplays the poorest

training resa’.”?

Correct Answer:

Answer Choise

v
1
2
3
4
5
v
1
2
3
4
5




Answer Area

Question Answer Choise

Which H value should you select based v
on the data? i
2
3
4
5

What H value displays the poorest ~ v
training result? | ¥4
|2
3
4
5

Section: [none]
Explanation

Explanation/Reference:
Explanation:

Box 1: 4
Choose the one which has lower trainino ‘ana /ai dation error and also the closest match.
Minimize variance (difference between van'ation error and train error).

Box 2: 5
Minimize variance (difference ‘.c. 'ec > validation error and train error).

Reference:
https://medium.com/comet-ml/organizing-machine-learning-projects-project-management-guidelines-
2d2b85651bbd

QUESTION 22

Note: This questic a = rart of a series of questions that present the same scenario. Each question in
the series cor.cain. a unique solution that might meet the stated goals. Some question sets might have
more than c¢ ~e ~.orrect solution, while others might not have a correct solution.

After you answer a question in this section, you will NOT be able to return to it. As a result, these
questions will not appear in the review screen.

You are creating a model to predict the price of a student’s artwork depending on the following variables: the
student’s length of education, degree type, and art form.
You start by creating a linear regression model.

You need to evaluate the linear regression model.



Solution: Use the following metrics: Mean Absolute Error, Root Mean Absolute Error, Relative Absolute Error,
Accuracy, Precision, Recall, F1 score, and AUC.

Does the solution meet the goal?

A. Yes
B. No

Correct Answer: B
Section: [none]
Explanation

Explanation/Reference:
Explanation:
Accuracy, Precision, Recall, F1 score, and AUC are metrics for evaluating classificatior. models.

Note: Mean Absolute Error, Root Mean Absolute Error, Relative Absolute Error x> OK for the linear regression
model.

References:
https://docs.microsoft.com/en-us/azure/machine-learning/studio-module-:~f~rence/evaluate-model




