
O(perations) R(esearch) U(nion) A(nalytics) is a research group at 
the University of Auckland that investigates Operations Research 
and Analytics methods and utilises them to improve a wide variety 
of systems.

ORUA specialises in OR and Analytics to provide advanced, data-
driven tools for decision makers. The key concepts behind these 
decision support tools are: 

1)  measure to generate new data and/or simulate to utilise 
existing data and visualise how systems behave/perform;

2)  leverage new/existing data to develop predictive models, e.g., 
using statistical modelling or machine learning, that determine 
what happens next in a system;

3)  employ real-time optimisation methods to change system 
behavior dynamically and improve performance; and

4)  combine simulation and optimisation to determine how to best 
reconfigure a system to improve performance.

Our work is translational across many application areas. ORUA 
works closely with industry partners in several sectors including 
Health, Construction, Infrastructure Planning and Government. 
We develop customised solutions that combine our cutting edge 
OR and Analytics knowledge with state-of-the-art tools such as 
the R Statistical Language, Python, SQL, SAS, Gurobi Optimization, 
and the JaamSim 3D Simulation Engine.

The Māori word orua means “to coincide” 
and we think about Operations Research 
and Analytics as engineering, mathematics, 
statistics, computer science and management 
science coinciding to improve whatever 
system we are currently modelling.
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ORUA’s research into OR and Analytics provides intelligence 
in many application areas including:

ORUA’s research programmes also realise new tools for OR and Analytics. 
This work provides innovative tools for use across all the application areas.
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Capability
ORUA as a standalone research group currently consists of 
2 academics, 8 PhD students, and 6 or more Honours Year 
students each year. ORUA has its own test and development 
cloud computing environment. ORUA is part of the Operations 
Research and Computational Analytics (ORCA) group consisting 
of 8 academics, 15+ PhD students and over 30 Honours 
Year students each year. ORCA sits within the Department 
of Engineering Science (DES) which is part of the Faculty 
of Engineering. ORUA has active collaborations with other 
departments at the University of Auckland including Statistics 
(Faculty of Science), Civil Engineering, and Information Systems 
and Operations Management (Business School). ORUA has 
worked with national and international companies including 
M & G Investments, ICS Consulting, and Hewlett Packard as 
well as international universities including Stanford University, 
Oxford University, and St Andrews University.
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MODELLING COLLATERAL LOAN OBLIGATIONS (CLOS)
Description:
•  CLOs require managers to buy/sell obligations in order to maintain compliance and 

achieve performance targets
•  Effect of changes to the portfolio of obligations are complex, e.g., ParValue, WARF

Approach:
•  Mathematical model of the CLO that includes the effects of adding /removing obligations
•  Optimise the performance while maintaining compliance
•  Multi-objective optimisation to balance different performance measures

Outcome:
•  Initial model showed potential for a 0.1% improvement in performance, 

translating to an approximately £300,000 gain

ROBUST SURGERY SCHEDULING
Description:
•  Surgery schedules don’t often keep to time due to variability in surgery durations 
•  Surgeries finishing early mean the next patient may not be ready in time resulting in 

wasted (expensive!) operating theatre time while surgeries finishing late may mean 
subsequent cancellations

Approach:
•  Statistical modelling of surgery duration variability enabled the variability of a 

schedule to be quantified

Outcome:
• Web app for robust surgery scheduling, i.e., that considers variability
• Less wasted operating theatre time
•  Cancellations are easier to avoid and decisions on cancellation can be made earlier

IMPROVING CLOUD COMPUTING PERFORMANCE
Description:
•  Cloud computing environments move workloads to keep performance high and costs low
•  Machine learning and optimisation can predict and reallocate workloads

Approach:
•  Implemented multiple machine learning approaches and selected the most 

appropriate one independently for each workload
• Optimised movement of workloads using predictions

Outcome:
• Improvements in both performance and cost measures
•  Platform for combining machine learning and optimisation to improve cloud 

computing management

INFRASTRUCTURE PLANNING FOR THE FUTURE
Description:
•  Water utilities in UK required to submit long term plans to Ofwat (economic regulator 

of the water sector in England and Wales) every 5 years
•  Difficult to make long term plans now that cover future uncertainty
•  Expensive decisions in terms of both investment (CapEx) and future costs (OpEx)

Approach:
•  Predictive models for multiple different futures using, e.g., climate change data/research
•  Mathematical model for investment plan that will meet compliance targets and 

performance metrics across all futures

Outcome:
•  Water Resource Planning (WRP) tool for water utilities and approach also being adapted 

to provide the Asset Risk Optimisation Suite (AROS) for infrastructure asset management

Example Projects
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The University of Auckland
The University supports economic growth 
locally and nationally through innovation 
and entrepreneurship, creating quality 
jobs and high-value businesses, producing 
graduates that contribute to and strengthen 
our economy and society, to the benefit of all 
New Zealanders. The University of Auckland 
is New Zealand’s leading university. It is the 
only New Zealand University ranked in in the 
top 100 in the QS World University Rankings. 
It is also the highest ranked New Zealand 
university in the Times Higher Education 
World University Rankings.

UniServices
At UniServices, we bring ideas to life. 
We partner with the best minds in academia 
and business to apply intelligent thinking 
to ideas that have the potential to change 
the world.

Together with our partners, we look to 
the future, imagine the possibilities, and 
innovate for public and private good. 
For nearly 30 years, we’ve collaborated 
with hundreds of organisations on 
thousands of projects in New Zealand 
and around the world.

We have been identified by a Massachusetts 
Institute of Technology (MIT) study as one 
of the world’s leading entrepreneurial 
universities “under challenging conditions” 
(MIT Skoltech Initiative). We are also the 
most innovative university in New Zealand 
in Reuters’ Top 75: Asia’s Most Innovative 
Universities rankings.

CONTACT
Dr Pau Medrano-Gràcia
Business Development Manager
Phone: +64 9 923 6908
Mobile: +64 27 406 2944
Email: p.medrano@auckland.ac.nz

Our people
Dr Michael O’Sullivan completed his BSc (Honours) and MPhil 
(Distinction) at the University of Auckland before gaining an MS and PhD 
at Stanford University where he specialised in Operations Research (OR). 
Since returning to the Department of Engineering Science in Auckland his 
focus has been on applying OR and Analytics to difficult real-world 
decision making problems. 

Michael formed the ORUA research group with Associate Professor 
Cameron Walker and they are now co-directors of ORUA which has research programmes 
that investigate decision making algorithms and tools in many application areas including 
Finance, Healthcare, and Infrastructure Planning. Michael’s research work includes 
collaborations with Stanford, Oxford University, and University of California (UC) Santa Cruz.

Michael was invited to be one of four Theme Leaders for the Precision Driven Health 
research partnership, a large public-private research consortium that utilise approaches 
such as Machine Learning, Analytics, Optimisation, and Simulation to improve decision 
making, such as investment in resources, in Healthcare. Michael is also an Associate 
Investigator in Te Pūnaha Matatini, a Centre of Research Excellence specialising in Complex 
Systems.

Michael also focuses on working with industry and has successfully utilised his expertise 
in OR and Analytics in projects with Hewlett Packard, M & G Investments, several of the 
largest District Health Boards in New Zealand, and local and national government agencies 
in New Zealand including Auckland Council, the Ministry of Social Development, and the 
Ministry of Education.

Associate Professor Cameron Walker has completed six degrees at the 
University of Auckland including an MA and PhD in Mathematics, an MOR 
(Operations Research) and an MSc in Statistics. Cameron joined the 
Department of Engineering Science in 1998 and subsequently founded 
ORUA with Dr Michael O’Sullivan. His research focuses on spatial and 
statistical modelling, and optimal decision making in complex systems.

Cameron has collaborated with surgeons at Auckland, North Shore 
and Greenlane hospitals, resulting in over 30 journal publications. He has modelled 
hospital processes for Waitemata and Auckland District Health Boards. He has worked 
on government projects for the Accident Compensation Corporation, Ministry of Health, 
Ministry of Education, and the Ministry of Social Development. Projects include the 
integration of large datasets across multiple government agencies to evaluate the benefits 
of social investment projects, and the improvement of cancer pathways.

His on-going collaborations include the Centre for Environmental and Ecological Modelling 
at St Andrews University (UK), and the Bioengineering Institute at the University of Auckland. 
His consulting clients include HP Labs, M & G Investments, and Auckland City Council.

Engage with Us
ORUA works closely with industry in mutually beneficial research partnerships. 
These partnerships foster engagement and take a number of forms:

1.  Research consulting – contract research in which the industry partner owns the resulting 
intellectual property (IP) and deliverables;

2.  Research partnership – contract research in which the University retains IP that is 
licensed to the industry partner;

3.  PhD research projects – industry partner sponsors student for 3-4 years on a research 
topic of interest under ORUA supervision;

4.  Honours research project – industry partner contributes time and data and the student 
provides a scoping or proof-of-concept project.


