
DATA CLEANING

Portfolio
Data EDA Cleaned

Data

GRU

K-means
Create clusters and generate
centroids as a quantitative
representation of portfolios

Risk prediction dataset 
as proxy to represent

each asset

Plot for
optimisation

Greedy
Forward

Selection

New
portfolios

One row = one asset/
holding in one portfolio on
one day

DATA
STRUCTURE

Null handling Scaling

GATED RECURRENT UNIT (GRU)
Type of recurrent neural network (RNN) that
enhances the speed performance of LSTM networks
by simplifying the structure with two gates: 
UPDATE gate and RESET gate

Predict next-day risks for each asset

Create dummy variables for sectors

Remove
duplicates

Keep outliers

Sample Output - Each row represents one unique asset

Plot risk measures on 3-axis plot

Results - Original Portfolio vs New Portfolio  

Efficient allocation of
new assets to existing
portfolios

Automate the typically
manual portfolio
construction process

Main programming
language - Python

Principal Asset
Management

Finding Centroid of each original portfolio

Plot portfolios’
centroids

Plot for optimisation

K-MEANS

Optimise weights
within each portfolio
to minimize Duration,
OAS, Spread Duration​

Overall Model
Predicts next-day

risks for each
asset

3-axis plot

Data Cleaning

GRU Data Optimisation

Choose 20-30 assets that
minimise distance to

target centroid

Optimise

weights

ACCT414 - ACCOUNTING ANALYTICS CAPSTONE

Tuning Method:
Hyperband
Bayesian Optimisation

Members: Andrew, Joshua, Lam, Muthu, Tristan

Alternative: 
Long-short term
memory (LSTM)

PORTB: Optimal
points = 30

Original centroid:
[0.4832 0.215

0.0981]
New centroid:

[0.48319936
0.21500031

0.09810006]

K-means plot with
individual asset

holdings and
portfolio centroids ​

Form portfolios of n
assets with Greedy
Forward Selection
(between 20 to 30
assets for each)​

K-meansProject Objectives

Asset management
company focused
on fixed-income

investment portfolios

Unique
Portfolios
(k =4)
1 centroid /
portfolio
Based on 3
risk variables

DATA PROCESSING DATA OPTIMISATION


