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PREAMBLE 

The main purpose of this assignment is to help you to: 

• consider the business environment in which a problem is to be solved; 

• apply data analytics techniques to solve a business problem; and 

• communicate the outcomes of your analysis to business stakeholders. 

The specific skills that are being developed and assessed in this assignment are the ability 

to: 

• select appropriate techniques for acquiring domain knowledge; 

• evaluate how well data describes business activity; 

• develop and evaluate solutions to a classification problem using GLMs, tree-based 

models, ensembling and neural networks; 

• perform k-means and hierarchical clustering; 

• evaluate a clustering algorithm using internal, external, and manual validation; 

• apply each step in the natural language processing pipeline to solve a business 

problem; and 

• implement strategies for gaining stakeholder support for data analytics projects. 

You will be required to apply knowledge to specific situations in the time-constrained end 

of semester examination. This assignment provides an opportunity for you to think more 

deeply and spend significantly more time preparing a detailed answer. This assignment will 

also help you self-reflect on your writing and presentation skills. Whilst there is ample time to 

write your answers for the assignment, you should ask yourself if you need to spend more 

time improving your writing skills to help you pass the examination. 

The assignment requires you to build models and select appropriate parameters for those 

models. Consequently, there is no single right answer meaning you will be assessed on your 

reasoning and process more so than the actual answer you arrive at. You therefore need 

to demonstrate how you chose parameters for your models and derived your answers. It is 

important that you describe what you did as the marker will want to understand if you can 

apply knowledge to the specific situation described in this assignment. We are also looking 

for you to demonstrate that you can deal with uncertainty in a reasonable way.  

A key actuarial skill is to obtain a grasp of the qualitative nature of outputs from models and 

describe them in a non-technical manner. This assignment is designed to test how well you 

can explain your model and outputs in a straight-forward way to a non-technical audience. 
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ASSIGNMENT WEIGHTING 

This assignment represents 50% of the available marks for the Data Analytics Applications 

subject. Your assignment mark will be combined with your exam mark to determine your 

overall result for the subject. 

It is anticipated that you will spend around 40 to 50 hours to complete the assignment. This 

is a guide as some students will spend more time than this and some students will spend less. 

MARKING RUBRIC 

A detailed rubric is provided with the assignment questions and will be used by the markers 

to assess your performance. The rubric has been posted on the assignment page of 

Canvas. You should use the rubric to guide you as to what is required to achieve full marks 

for each part of the assignment. You should check that each of your answers covers the 

items specified in the rubric. 

SUBMISSION 

The deadline for submission is 12:00 noon (AEST) on Monday 11 April 2022. 

Should circumstances arise that mean you cannot submit your assignment on time, you 

should contact the Chief Examiner in advance of the deadline. If you experience 

technological issues when submitting your assignment, please attach a copy of your 

assignment in your email to the Chief Examiner. Penalties will be applied to late submissions 

without prior approval. These penalties are outlined in the Frequently Asked Questions 

document on Canvas. We therefore suggest you anticipate potential delays by preparing 

and submitting your work in advance of the deadline. 

The submitted documents must consist of one pdf file and one Jupyter notebook. Files in 

other formats will not be marked. The naming convention for both files is: 

DAA_2022_S1_Assignment_candidate number. 
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If an assessment is submitted in a format with an incorrect file name or an incorrect format 

(e.g. the file name has no candidate number or the file is submitted as, say, a word 

document when a pdf document was required), you may be required to resubmit your 

assessment. This may cause you to submit late and hence incur a late submission penalty. 

You should therefore follow all assessment instructions provided.1 

PDF file 

A coversheet for the assignment is provided in Canvas. Please attach this coversheet to the 

front of your pdf file. 

Some questions in the assignment may have a specific word or time limit. Markers will not 

read or watch any part of your answer that exceeds these limits. Please remember to stay 

within any word or time limits that are specified. 

As part of this assignment, you are required to record a 5-minute video summary of your 

analysis and findings. Advice about how to record an effective video summary is provided 

in Appendix 1. You should submit your video by following these steps: 

• create a video recording using the naming convention 

‘DAA_2022_S1_Assignment_candidate number’; 

• use your video recording to create an ‘unlisted’ YouTube video (see instructions in 

Appendix 2);2 and 

• insert your YouTube video URL as a hyperlink in your assignment pdf file. 

Jupyter notebook 

The Jupyter notebook should use the assignment notebook template provided. The 

notebook must be capable of running successfully in Google Colab as markers will use this 

platform to view and access the notebooks. Within the notebook, you should: 

• explain each of the steps taken in your analysis in a text cell above your code; and 

• evaluate and comment on the output from each step in a text cell below the output. 

                                                      

1 Please note that if you resubmit an assessment, Canvas automatically adds a suffix to the file name (such as ‘-
1’ for the first resubmission). You do not have to make any adjustment for this. 
2 Appendix 2 provides advice for students who do not have access to YouTube due to their location. 
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Please note that while there is no word limit for the comments that you include in your 

notebook, markers will look more favourably on students who provide clear and succinct 

commentary, compared to those who provide no commentary or those who provide too 

much commentary, including those who repeat large sections of the subject materials in 

their comments. This latter approach makes it very difficult for a marker to assess your 

understanding of the step being taken. 

PLAGIARISM 

By submitting your assignment, you are implicitly stating that the work is your own. 

Remember that an important aspect of being a professional actuary is to always act with 

integrity. Committing plagiarism by copying another person’s work or not properly 

referencing other sources used in your assignment is a breach of the Integrity principle 

under the Actuaries Institute’s Code of Conduct. 
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ASSIGNMENT CONTEXT 

You are an actuary who has been engaged by a small book publisher. They publish books 

from several different authors and across different genres. When deciding whether to 

accept a book proposal from an author, it is helpful for the publisher to have a rough 

estimate of the sales volumes that the book is likely to achieve. This can be influenced by a 

range of factors such as the author’s popularity and previous successes, the book’s title, 

and the book’s description. 

The publisher would like your help in building a model that will give them the capability to 

predict the sales volumes for books before they are published. Due to the publisher’s small 

size,  it has very limited data on past book sales, but has sourced a dataset called ‘DAA 

2022 S1 Assignment – book data.csv’ from Goodreads’ ‘Best Ever Book List’ 

https://www.goodreads.com/list/show/1.Best_Books_Ever in 2020 (the book dataset). The 

data dictionary for the book dataset is provided in the table below. The publisher has made 

no attempt to clean this data before providing it to you and notes that there are some 

strange looking entries for some of the books. 

The publisher has noted that actual sales data for books not published by them is very hard 

to come by and they were unable to obtain this information for the books in the book 

dataset. However, they have referred you to an article that discusses the relationship 

between Goodreads ratings and sales volumes (https://bookriot.com/goodreads-ratings-

and-sales/). The publisher has suggested that you focus on predicting the number of 

Goodreads ratings that a book will receive and then convert this into an estimated number 

of sales using a rough ‘rule-of-thumb’ based on the information in the article or other 

research that you will carry out. 

  

https://www.goodreads.com/list/show/1.Best_Books_Ever
https://bookriot.com/goodreads-ratings-and-sales/
https://bookriot.com/goodreads-ratings-and-sales/
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Table 1: Data dictionary for the book dataset 

Column name  Data type Values Description 
title string varied The title of the book. 
link string URLs The URL address of the Goodreads 

listing of the book. 
series string varied The series that the book is from, if 

applicable. 
author string varied The author(s) of the book, separated 

by ‘,’. 
rating_count number non-negative 

integers 
The number of Goodreads users that 
have rated the book. 

review_count number non-negative 
integers 

The number of Goodreads users that 
have written reviews of the book. 

average_rating number 0 to 5 The average rating (out of 5) given to 
the book by Goodreads users.  

five_star_ratings number non-negative 
integers 

The number of Goodreads users that 
have rated the book five stars. 

four_star_ratings number non-negative 
integers 

The number of Goodreads users that 
have rated the book four stars. 

three_star_ratings number non-negative 
integers 

The number of Goodreads users that 
have rated the book three stars. 

two_star_ratings number non-negative 
integers 

The number of Goodreads users that 
have rated the book two stars. 

one_star_ratings number non-negative 
integers 

The number of Goodreads users that 
have rated the book one star. 

number_of_pages number non-negative 
integers 

The number of pages in the book. 

date_published date/time varied The date the book was published. 
publisher category varied The publisher of the book. 
genre_and_votes category varied The genre of the book, followed by 

number of users voting for this genre. 
Multiple genres are separated by a 
comma. 

isbn number 9-13 digits The unique International Standard 
Book Number (ISBN) of the book. 

description string varied A description of the book. 
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ASSIGNMENT QUESTIONS                                         (Total 100 marks) 

Questions 1, 6, and 7 below must be answered in your pdf file. These do not need to be 

provided in a report format but should be written or presented using language suitable for 

communication with the publisher. 

Questions 2 to 5 must be answered in your Jupyter notebook using the assignment template 

provided. 

Different questions may be reviewed by different markers, so your answer to each question 

should be self-contained. No marks will be awarded for answers to a question that are 

contained in your answers to other questions. 

1. Explain, in 1,500 words or less, some of the key characteristics of the book publishing 

industry that are relevant to your analysis. You should include the source(s) of your 

information. Your explanation should demonstrate your ability to apply skills in acquiring 

domain knowledge. Answer this question in your assignment pdf file.             (15 marks) 

Answer Questions 2 to 5 below in your assignment Jupyter notebook, using the notebook 

template provided. 

2. Describe the book dataset using exploratory data analysis. This exploratory data 

analysis should give you a better understanding of the data that you have to work with 

when answering later questions in the assignment. You should focus on features that 

will help you answer Questions 3 and 5.                                                                (10 marks) 

3. Calculate vectorised features that represent the title and description features in the 

book dataset. You should use tokenisation, cleaning, stemming or lemmatisation, and 

vectorisation to calculate these features which will be used in Questions 4 and 5b. 

(13 marks) 

4. Examine the book titles in the dataset by applying clustering algorithms to the 

vectorised features representing each book’s title. This step is designed to give you a 

better understanding of the different book titles that publishers use, as each book’s title 

may be a feature that you decide to use in your answer to Question 5.           (7 marks) 
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5.  

a. Calculate a response variable to indicate the estimated sales for each book based 

on the information available in the book dataset and the domain knowledge you 

have acquired in answering Question 1. Note that this response variable should be 

suitable for use in a classification model.                                                          (10 marks) 

 

b. Construct a classification model to predict, prior to publication, the total future sales 

of a book based on its title and/or description, or other features in the book dataset. 

You should experiment with different types of classifiers, model architectures, and 

hyperparameters.                                                                                                 (15 marks) 

c. Evaluate how good your selected model’s predictions are in meeting the objective 

of this analysis.                                                                                                      (10 marks) 

6. Explain, in 1,500 words or less, any limitations of the analysis you have completed, 

including steps you could take to overcome these limitations. These limitations might 

relate to the data and/or methodology used in your modelling. Answer this question in 

your assignment pdf file.                                                                                          (10 marks) 

7. Prepare a 5-minute video executive summary of your findings for the publisher. Answer 

this question in your assignment pdf file as a YouTube hyperlink to your video recording. 

Your summary should: 

• explain the purpose and context of your analysis; 

• summarise your findings; and 

• draw a conclusion about the usefulness of your findings for the publisher, including 

any next steps that you would recommend. 

(10 marks) 

 

 

 

END OF ASSIGNMENT 
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APPENDIX 1 – VIDEO ADVICE 

The following advice is provided to help make your video summary effective and easy for 

markers to find and understand your key points. 

Your video should: 

• feature a full or upper body shot of you to help you engage with your audience; 

• have an appropriate volume and be free of background noise such that the marker 

can clearly hear what you are saying; 

• not exceed the time limit; and 

• not be sped up to fit within the required time limit - if your video is too long then you 

should consider removing some content. 

 

To create an effective video, you should also remember to: 

• plan the video to suit its intended audience and aim; 

• apply structure to your presentation, with a clear start, middle and end; 

• use transition statements to indicate movement between each of your key topics; 

• make speaking notes to remind you of what to say on each key point; 

• use visual aids to support your key messages; 

• practise; 

• engage your audience with your body language and voice; and 

• be confident when delivering your message. 

 

Please note that your video does not have to be ‘perfect’ to score full marks for it. The rubric 

provides more information about the exact criteria on which your video will be marked.  
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APPENDIX 2 – YOUTUBE INSTRUCTIONS 

Students who do not have access to YouTube 
 

Some students may not have access to YouTube due to their location. FOR THESE STUDENTS 

ONLY, please upload your video files directly to Canvas (preferably in an mp4 or mov 

format). We will then create an unlisted YouTube video for you. 

 

In this case, your submitted video file should use the same naming convention as outlined 

in the submission section of this document. 

 

Creating an unlisted YouTube video 
 

An unlisted YouTube video is one that will not show up in YouTube search results and can 

only be seen by people you give the link to.3 

 

To create an unlisted YouTube video, you need a Google account. If you don’t already 

have a Google account, the following link provides instructions for setting one up:  

 

https://support.google.com/youtube/answer/161805?co=GENIE.Platform%3DDesktop&hl=

en 

 

Once you have access to YouTube via a Google account, you are ready to create an 

unlisted YouTube video. The following YouTube video upload guide provides information 

about the basic steps required to upload a video to YouTube from either your computer or 

mobile device:  

 

https://support.google.com/youtube/answer/57407?co=GENIE.Platform%3DDesktop&hl=e

n 

 

When uploading your video, please choose the settings shown in the screen shots below. 

                                                      

3 Information about YouTube’s privacy settings can be found at: 
https://support.google.com/youtube/answer/157177?co=GENIE.Platform%3DDesktop&hl=en. 

https://support.google.com/youtube/answer/161805?co=GENIE.Platform%3DDesktop&hl=en
https://support.google.com/youtube/answer/161805?co=GENIE.Platform%3DDesktop&hl=en
https://support.google.com/youtube/answer/57407?co=GENIE.Platform%3DDesktop&hl=en
https://support.google.com/youtube/answer/57407?co=GENIE.Platform%3DDesktop&hl=en
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Once your video has finished uploading, you should copy the video URL (see step 11 in the 

diagrams above) and paste this into your assignment file as instructed. 

 

Optional step: using a ‘brand channel’ to hide your name 
 

You will not be anonymous in your video as your face will be visible.4 However, it is 

preferable that your name does not appear in your video or in the YouTube channel that 

you upload your video to. The following link provides information about how to create a 

new channel in YouTube using a brand name rather than your personal name:  

 

https://support.google.com/youtube/answer/1646861?hl=en. 

 

Please use these instructions to create a new channel that does not include your personal 

name. The actual name you choose does not matter.5 

                                                      

4 There is a process in place to ensure that markers do not mark videos for students that they know. 
5 You will not be penalised if you do not follow this optional step when uploading your video to YouTube. 

https://support.google.com/youtube/answer/1646861?hl=en



