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1. What is the primary objective of using Hidden Markov Models (HMMs) in speech modeling?
a) Feature extraction

b) Speech synthesis

c) Speech recognition

d) Noise reduction

Answer: c) Speech recognition

Explanation: HMMs are commonly used in speech recognition systems to model the statistical
properties of speech signals and to decode the most likely sequence of words or phonemes
given an input speech signal.

2. In the context of HMMs, what does the Viterbi algorithm aim to accomplish?
a) Parameter estimation

b) Optimal state sequence decoding

c) Feature extraction

d) Model training

Answer: b) Optimal state sequence decoding

Explanation: The Viterbi algorithm is used to find the most likely sequence of hidden states in
an HMM given an observed sequence of symbols.

3. Which parameter re-estimation algorithm is commonly used in training HMMs for speech
recognition?

a) Gradient descent

b) Expectation-Maximization (EM)

c) Backpropagation
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d) K-means clustering

Answer: b) Expectation-Maximization (EM)

Explanation: The Baum-Welch algorithm, also known as the forward-backward algorithm, is a
specific form of the Expectation-Maximization (EM) algorithm used for parameter re-
estimation in HMMs.

4. What is the primary purpose of Baum-Welch parameter re-estimation in HMM training?
a) Finding the optimal state sequence

b) Estimating the transition probabilities

¢) Updating the emission probabilities

d) Initializing the HMM parameters

Answer: c) Updating the emission probabilities

Explanation: Baum-Welch algorithm updates the model parameters, including emission
probabilities, to maximize the likelihood of the observed data.

5. Which step in the HMM training process involves finding the sequence of hidden states that
best explains the observed data?

a) Initialization

b) Forward pass

c) Viterbi search

d) Backward pass

Answer: c) Viterbi search
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Explanation: The Viterbi algorithm is used during the decoding phase of HMM training to find
the most likely sequence of hidden states given the observed data.

6. What is the main challenge in implementing HMMs for speech recognition?
a) Memory consumption

b) Computational complexity

c¢) Lack of training data

d) Overfitting

Answer: b) Computational complexity

Explanation: HMMs involve complex computations, especially during decoding, which can be
computationally intensive, especially for large models and long input sequences.

7. Which component of HMMs represents the probability of transitioning from one hidden
state to another?

a) Initial state distribution

b) Emission probabilities

c¢) Transition probabilities

d) Observation sequence

Answer: ¢) Transition probabilities

Explanation: Transition probabilities in HMMs specify the likelihood of moving from one
hidden state to another.

8. What is the primary advantage of using HMMs for speech modeling compared to other
methods?
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a) Flexibility in modeling temporal dependencies
b) Simplicity in implementation

) Superior performance in noisy environments
d) Minimal computational requirements

Answer: a) Flexibility in modeling temporal dependencies

Explanation: HMMs are particularly adept at capturing temporal dependencies in sequences
of observations, making them well-suited for speech modeling where such dependencies are
crucial.

9. Which algorithm is used to update the probabilities of observing specific symbols given a
hidden state in HMM training?

a) Gradient descent

b) Forward algorithm

¢) Baum-Welch algorithm

d) Backward algorithm

Answer: ¢) Baum-Welch algorithm

Explanation: The Baum-Welch algorithm iteratively updates the emission probabilities of an
HMM based on the observed data.

10. In HMM-based speech recognition, what does the evaluation process typically involve?
a) Assessing model performance on training data

b) Decoding the most likely sequence of words

c¢) Estimating model parameters

d) Calculating the likelihood of observed speech data
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Answer: d) Calculating the likelihood of observed speech data

Explanation: Evaluation in HMM-based speech recognition often involves calculating the
likelihood of observed speech data given the model, which is crucial for comparing different

models and selecting the best one.
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