EE 519: Deep Learning Theory & Fundamentals Spring 2023

Homework 3
Due: June 4, 2023, 11:59PM PT

Student Name: Instructor Name: John Lipor

Problem 1 rnn.py (8 pts)

For the first problem of this assignment, you will complete a RNN layer for your MyTorch package. Your task
is to complete rnn.py as detailed by the documentation in the corresponding file and the lecture notes. In
particular, you will implement the forward and backward passes of a standard recurrent layer. For simplicity,
we will ignore the bias term in this layer.

Note that the book’s derivation of backpropagation does not include the tanh nonlinearity, which is
standard for RNN layers. As a result, you will have to think through the backpropagation equations more
carefully. For convenience, your forward equations are as follows

he = Whai+Whhe
ot = tanh (h:).
To enable easier backpropagation, you may make use of your mytorch.nn.activation.Tanh class.

Turn in the output of the notebook RNNTester.ipynb.

Problem 2 Becoming Shakespeare (10 pts)

For this problem, you will compare a few sequence predictors on Shakespeare’s collected works, available from
Project Gutenberg. The code to download and preprocess the data is provided in ShakespearePrediction.ipynb.
Your task is to implement the following networks (use of torch.nn is highly encouraged):

1. A single layer RNN
2. A single layer LSTM

w

. A single layer GRU
4. One of the above with multiple layers.
Turn in the following:

(a) A description of your learning rate, batch size, and any other information needed to replicate your
results.

(b) Plots showing the training and validation loss versus epoch for each model.
(¢) A table comparing the prediction error and perplexity for each of the four models.

(d) A description of which part of this problem was most challenging for you.

Problem 3 Course Evaluation (3 pts + 50 Lipor pts)

You should have received one or more messages requesting that you complete a course evaluation. Please
complete this evaluation, and type “I have completed the course evaluation” once you’ve done so. Note:
To maintain anonymity, I will not review which students answer affirmatively to this question.



Homework 3 2

Problem 4 MP3 Topic (0 pts)

As stated in class, the provided problem for MP3 will involve predicting physiological parameters of interest
from ultrasound images of eyes. However, since this project does not involve prediction on sequetial data, I
am giving you the option to choose a problem of your own to solve for MP3. If you wish to select your own
project, it need not be one focused on sequential data, but it must be a problem you have not previously
solved. Turn in a description of the problem you wish to solve or a sentence stating that you’ll work on the
provided problem for MP3.
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