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HEE #37
Which of the following methods are useful when tackling overfitting?

A. Using parameter norm penalties

B. Using dropout during model training
C. Data augmentation

D. Using more complex models

HE: ABC

3.

To address overfitting, HCIP-AI EI Developer V2.5 outlines multiple strategies:

* Dropout:A regularization method that randomly ignores certain neurons during training, preventing reliance on specific paths and
improving generalization.

* Data augmentation:Expands the training dataset by applying transformations (rotation, scaling, flipping) to existing data, increasing
diversity and reducing overfitting risk.
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* Parameter norm penalties:Techniques such as L1 and L2 regularization add a penalty to large parameter values, discouraging
overly complex models.

Using amore complex model(Option B) is the opposite of what is recommended, as it generally increases the risk of overfitting,
Exact Extract from HCIP- Al EI Developer V2.5:

"Common overfitting mitigation techniques include data augmentation to expand datasets, dropout to randomly deactivate neurons
during training, and applying regularization penalties to constrain model complexity." Reference:HCIP- Al EI Developer V2.5 Official
Study Guide - Chapter: Preventing Overfitting

HAE #38
The deep neural network (DNN)-hidden Markov model (HMM) does not require the HMM-Gaussian mixture model (GMM) as
an auxiliary.

e A FALSE
e B. TRUE

HE: A

MY

In traditional hybridDNN-HMMspeech recognition systens, the DNN is often trained usingframe-level alignmentsgenerated by
anHMM-GMMsystem. The GMM serves as an auxiliary tool to perform mitial alignments between audio frames and phonetic units,
which are then used to train the DNN. Without the HMM-GMM step, supervised training of the DNN in this context is typically not
possible.

Exact Extract from HCIP-AI EI Developer V2.5:

"Ina DNN-HMM hybrid system, the DNN replaces the GMM in modeling emission probabilities, but GMMs are still used in the
mitial alignment process to prepare training data for the DNN." Reference:HCIP- Al EI Developer V2.5 Official Study Guide -
Chapter: Hybrid Speech Recognition Models

A2 #39
What are the advantages of deep learning-based speech recognition algorithms?

A. No data training

B. Forced alignment of annotated data
C. Automated feature extraction

D. End-to-end task processing

: CD

ME:

Deep learning-based speech recognition offers two key advantages over traditional approaches:

* Automated feature extraction (B):Neural networks can directly learn features from raw or lightly processed audio without manual
engineering of MFCCs or filter banks.

* End-to-end task processing (C):Models like CTC-based networks or attention-based architectures can map audio inputs directly
to text outputs without intermediate models like GMM-HMM.

Options A and D are incorrect because forced alignment is part of traditional GMM-HMM systems, and deep learning still requires
training with large datasets.

Exact Extract from HCIP- Al EI Developer V2.5:

"Deep learning models support automatic feature extraction and can implement end-to-end mapping from speech signals to text
outputs.” Reference:HCIP-AI EI Developer V2.5 Official Study Guide - Chapter: End-to-End Speech Recognition
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EAZ #40
Maximum likelihood estimation (MLE) can be used for parameter estimation in a Gaussian mixture model (GMM).

e A FALSE
e B. TRUE

HE: B

ME:



A Gaussian mixture model represents a probability distribution as a weighted sum of multiple Gaussian components.
TheMLEmethod can be applied to estimate the parameters of these components (means, variances, and mixing coefficients) by
maximizing the likelihood of the observed data. The Expectation- Maximization (EM) algorithm is typically used to perform MLE in
GMMs because it can handle hidden (latent) variables representing the component assignments.

Exact Extract from HCIP- Al EI Developer V2.5:

"MLE, implemented through the EM algorithm, is commonly used to estimate the parameters of Gaussian mixture models."
Reference:HCIP- Al EI Developer V2.5 Official Study Guide - Chapter: Gaussian Mixture Models

HEE#41
Maximum likelihood estimation (MLE) can be used for parameter estimation in a Gaussian mixture model (GMM).

e A FALSE
e B. TRUE

HE: B

MY

A Gaussian mixture model represents a probability distribution as a weighted sum of multiple Gaussian components.
TheMLEmethod can be applied to estimate the parameters of these components (means, variances, and mixing coefficients) by
maximizing the likelihood of the observed data. The Expectation- Maximization (EM) algorithm is typically used to perform MLE in
GMMs because it can handle hidden (latent) variables representing the component assignments.

Exact Extract from HCIP-AI EI Developer V2.5:

"MLE, implemented through the EM algorithm, is commonly used to estimate the parameters of Gaussian mixture models."
Reference:HCIP-AI EI Developer V2.5 Official Study Guide - Chapter: Gaussian Mixture Models
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