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This project aims to develop a library recommendation system to enhance
students’ academic reading. It will utilize data analysis over time to suggest
book purchases based on semester, subject, and individual interests, aiming to

optimize the library's collection and boost students’ academic experience.




Potential impact: Facilitating informed
book recommendations based on
previous data, and reading preferences

e Importance of academic reading of others to POSiﬁVC‘ y impact academic

* Purchasing new books based on PeffOHM AnCces

recommendations and interests (library)

e Enhance student engagement

e Recommending books to students based on
academic needs and individual interests
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SIGNED DOCUMENT

e Requested the Library Committe for the

DATA PRIVACY library data
STATEMENT e Drafted a data privacy statement signed by
the team-members

e Forwarded it to the Office of Research and
Library Committe

e Received data without any personal identifier
(string manipulation)



Possible Ethical and Privacy Issues

e User Identification: Even without names, certain combinations of data (e.g., borrowing

history and department) might make it possible to identify specific individuals.
e Reading preference: Knowing a person’s borrowing history can reveal sensitive

information such as their personal interest, politics, etc.
e Data accessibility: Data breaches or unauthorized access can compromise user privacy.

e Privacy Statement: Drafted a data privacy statement signed by the team-members,

approved by Library Committee and the Office of Research

e Data Security: We promise to keep the data confidential and only use it for the

purpose of the project. We will not discuss the contents with anyone outside of the

team.
e Data Retention Policy: We promise to erase the data from our personal devices af tér f

the access period.



We have access to a tabular dataset that has been diligently maintained by the library

staff from December 2021 to September 2023. This dataset encompasses records of

books issued and returned by all the batches of UG & TLP students, featuring a total
of 7,292 data points and 8 unique features.

Date of Issue & Return

Title of the Book Barcode

Author’s First Name

Author’s Last Name

ransaction: Check in/Check out




e Webscraping - openlibrary & google apis
e Missing ratings - Drawn from normal distribution
e Removed Nan values

7293 ->5229
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Pie Chart of Categories

Discipline
Computer Science
Electrical
Mechanical
Mathematics
Robotics
Physics
Biology
Science
Statistics
Management
Humanities
Economics
Network & Cyber Security
Behavioural Science
Nanotech & Materials « Cyber Security
Earth Science
Sports
Fiction, Non Fiction Dictionary

Fiction, Non Fiction Dictionary

Computer Science

Economics

] Humanities
Electrical

Mechanical

Management

Mathematics

Statistics
Science

Robotics

Physics Biology




Computer Science
Mathematics

HAction

Business & Economics
Technology & Engineering
Economics

Self-Help

Science

Biology

Biography & Autobiography
Computers

Computer algorithms
Physics

History

Philosophy

Psychology

Social Science
Political Science
Medical

Computer architecture
Popular Science

Body, Mind & Spirit




Propotion of transaction type

Check out f
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Books borrowed by Month and Year
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Distribution of User Activity
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Distribution of Check in activity
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Distribution of Check in activity
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Heatmap: Number of Books Issued and Returned by Title (Renewals = 10)

An introduction to statistical learning :

C++ primer plus &

Data structures and algorithm analysis in C++ -

Deep learning -

Differential equations & linear algebra -

Electronic devices and circuit theory -

Getting started with MATLAB : -

Hands-on machine learning with Scikit-Learn -

Introduction to algorithms -

Introduction to computation and programming using python : -
Introduction to mechanics for engineers .

Introduction to probability and statistics for engineers and scientists -
Mathematics for machine learning -

Object-oriented programming in C++ &

The C programming language -

University physics :

I I'
Check in Check out
Transaction Type







Weighted Rating (WR) = ( R) + (-2

v+m ° v+m °

where

* v is the number of votes for the movie
* m is the minimum votes required to be listed in the chart
e R is the average rating of the movie

» C is the mean vote across the whole report

User ID Title  AuthorFullName Ratings Popularity score
urn:uuid:a28bb135-c584-49f8-8950-21483a74bc7a Principles of microeconomics N. Gregory Mankiw 4 .969748 5 4074924

urn:uuid.e62f4428-4d7b-42c8-b030-eb1bfafae8b2 Principles of microeconomics N. Gregory Mankiw 4 .922300 5 4044246

urn:uuid:0c4f0608-2ced-42c7-83cc-e40bc9913bcf  Principles of microeconomics  N. Gregory Mankiw 4 906782 5 4034213

urn:uuid:c6633c0e-918b-4fab-8bab-21368d2c74b5 Principles of microeconomics  N. Gregory Mankiw 4 865084 5 4007253

urn;uuid-de785c04-cf61-4837-8c09-6315cf6feal/ Principles of microeconomics N. Gregory Mankiw 4 859929 5 4003920




content_recommendation(rate, "Aunts aren't gentlemen")

Title AuthorFullName Genre Ratings Popularity

Ficcadilly jm P G Wodehouse Fiction 0884125 1
Ficcadilly yjm P G Wodehouse Fiction 4.195725
Uncles aunts and elephants Ruskin Bond Humor 1.641205
Uncles aunts and elephants Ruskin Bond Humor 0875421

Uncles aunts and elephants Ruskin Bond Humor 3992267




Collaborative g
filtering

Evaluating RMSE of algorithm NormalPredictor on 5 split(s).

Fold1 Fold 2 Fold3 Fold4 Fold 5 Mean Std
RMSE (testset) 19353 1.8834 1.9800 1.8707 1.9953 19330 0.0499
Fit time 000 000 000 000 000 000 0.00
Test time 000 000 000 001 001 001 001
CPU times: total: O ns
Wall time: 42.6 ms




NMF Method

RMSE: 1.7031

user id = 'urn:uuid:070e5593-a9d9-41d1-b59a-1d1415e5de 20"
get_recommendation_npred(user_id, 5)

User ID Title
urn:uuid:5f3b4ab0-6db2-4ac9-6b83-30b85f6e2adbd The Evolution of the Sensitive Soul
urn:uuid:5f3b4ab0-6db2-4ac9-6b83-30b85f6e2abd The Evolution of the Sensitive Soul
urn:uuid:5f3b4ab0-6db2-4ac9-6b83-30b85f6e2add The Evolution of the Sensitive Soul

urn:uuid:b6céb29e-cald-47ed-b149-0104e8220207 Einstein The Life and Times
urn:uuid:-b6c8b29e-cald-47ed-b149-0104e8220207 Einstein The Life and Times
urn:uuid:b6c8b29e-cald-47ed-b149-0104e8220207 Einstein The Life and Times
urn:uuid:b6céb29e-cald-47ed-b149-0104e8220207 Einstein The Life and Times
urn:uuid:8eb5a78d7-4811f-43bd-956e-2fc6b2998 721 Computer graphics
urn:uuid:8e5a78d7-481f-43bd-956e-2fcBb299872f Computer graphics
urn:uuid:8eba78d7-4811-43bd-956e-2fcBb2998721 Computer graphics
urn:uuid:4d1728ed-3ca3-4906-a916-a93e36cc30e8 Lean analytics
urn:uuid:4d1728ed-3ca3-4906-a916-a93e36cc30el Lean analytics
urn:uuid:39f58ec1-fa’ 1-4a3d-b17b-0a2306b17079 The business case for Al
urn:uuid: 38f58ec1-fa’ 1-4a3d-b17b-0a2306b17079 The business case for Al
urn:uuid:8fab3524-4id9-4895-b34b-32b5bfced4b7c Lean analytics

urn-uuid:8fab3524-4fd9-4895-b34b-32b5bfced4b7c Lean analytics

Ratings
4.840444
4.959979
2.909735
4169915
4 876439
4 773053
1.365874
3.675160
4 985997
3.952416
4 755025
3.559595
1.199519
4873103
4387234
4 563909

Popularity
1
1




Effect of Number of Nearest Neighbors on RMSE

Root mean squared error (RMSE)

T T T T T T
1.5 10.0 12.5 15.0 17.5 20.0

Number of nearest neighbors (k)

Computing the cosine similarity matrix...

Done computing similarity matrix.

RMSE: 1.5691

RMSE: 1.5691391050922812

Top 5 neighbors for user urn:uuid:070e5593-a9d9-41d1-b59a-1d1415e5de20: ['urn:uuid:417ff77a-fabc-4759-8cac-f22¢cbececcf77f', 'urn:uuid:4665b
802-4668-493a-962a-d97263277a75", 'urn:uuid:bdd062f3-d1bb-4979-aaaf-c30b35d77752", 'urn:uuid:01dd2320-c959-4496-bddc-66e/5ed9c5a
1', 'urn:uuid:1155380b-5f6a-4f8e-b95F-129f3bb1c89d’, "'urn:uuid:441e697f-0f59-48db-9fda-9d5fc6784284', 'urn:uuid:766d7aea-fa2f-48ba-a849
-8402fc69a2e2']




KNN Baseline

RMSE: 0.6321
MAE: 0.4921

SVD

RMSE: 0.4532
MAE: 0.3141

38
3

11
33

Introduction to
Introduction to
Introduction to

[*Algorithm design'

L

Title est

Algorithm design 3.955125

computation and programming us... 3.781382
computation and programming us... 3.781382
computation and programming us... 3.781382

'Introduction to computation and programming using pvthon ',
ALERT: Multiple wvalues

ALERT: Multiple values
ALERT: Multiple wvalues
ALERT: Multiple wvalues

index

6226

6227

5228 rows = 11 columns

0

User ID
urm:uuid:070e5583-a9d9-41d1-b59%a-
1d1415ebde20
urn:uuid:070e5583-a9d9-41d1-b58a-
1d1415ebdez0
urn:uuid:070e5683-a9d9-4141-b59a-
1d1415ebde20
urn:uuid:070e5583-a9d9-41d1-b59a-
1d1415e5de20
urm:uuid:070e5583-a9d9-41d1-b59%a-
1d1415ebde20

urn:uuid:b0dadd10-ec68-4b37-9ch1-
c053de2ed4b
urn:uuid:b0dadd10-ec68-4b37-9ch1-
c053de2e314b
urn:uuid:b0dadd10-ectG8-4b37-9ch1-
cl53de?e314b
urm:uuid:b0dadd10-ec68-4b37-9ch1-
c53de?e314b
urn:uuid:b0dadd10-ec68-4b37-9ch1-
c053de2e314b

Model
SVD + CF
SVD + CF
SVD + CF
SVD + CF

Title

Introduction to computation and
programming us...

The Psychaology of money

Introduction to computation and
programming us..

Introduction to computation and
programming us...

Introduction to probability and
statistics for...

Deep Work

What would keynes do?

Deep Work

Factfulness

What would keynes do?

AuthorFullHame

John V. Guttag

Morgan Housel

John V. Guttag

John V. Guttag

Sheldon M Ross

Cal Newpart

Tejvan Pettinger

Cal Wewport

Hans. Rosling

Tejvan Pettinger

Transaction

Check out

Check in

Check in

Check out

Check in

Renew

Renew

Renew

Renew

Renew

'"Introduction to computation and programming using python °,

Barcode

2358

264

2358

2358

2394

G0o0008

592

GOOoaos

Issue & Return

2022-03-01
1:45:31
2022-03-05
10:47.54
2022-03-18
20:15:23
2022-03-15
20:16:03
2022-03-16
18:00:46

2022-03-10
19.00:40

2022-03-10
19:00:40
2022-03-16
16:40:23
2022-03-29
16:18:43
2022-03-29
16:18:43

Genre
Computer Science

Business &
Economics

Computer Science

Computer Science

Mathematics

Businass &

Economics

Fiction

Business &
Economics

Self-Help

Fiction

Popularity

3

'Introduction to computation and program

Ratings




Challenges







