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From the Conference Chair

Time for OR iIs Here and Now
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From tlii@R S HPresident

Sharing with, Learning from Otl
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From theP O R President

Progress Despite Obstacles
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Unity in Diversity
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Program Schedule
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Opening Ceremonies
Guest Speaker

b2dSYoSNI MmnX ¢KdzZNARI &
ny mcpoHp

)\y\asvo swrsms N} f 2 8B Nysﬂﬂ;ﬂély@aﬂz ’
2% KYS2 402 6 SHF YA Y PAIdKtSK ¥t A 6JWdzy S 4 &

tNR2NJ 2 0802YAy3d GKS /2YVYAaag _ N K S
§/d8 4 wFa &dDIKING2 g1 aKS. {t | &k yUiD2CAN2NIF¢SKy 22
3e yR S5A3IAGIE Lyy2@le2y hVYO

G6KSNE aKSIKEOFYESEa2y 2F GKS [Hk ALPFPGRRE
w2l RYIl L) -/FH on nimyyR (1 KS .I-3/1¢£Né-)/é£{é)\l\y§ﬁ My
Yl a2y d I 2YYA&aAaA2Y SN

dzZNB | dz 2F Lyl S

a apdza f {163 N2y RS NB S2OINKRS I.NlIeNlP.\”Ede’FIEI s (i

I ya&RlF yI 3SYSyid 6KSNB 4KS &aLISEHNKSFRSR ®
ALRYAATAYARHERY2FFYR RSOStf2LIAYy3I adaitsSvya yS¢
CAYIlI YOALI f taNRANE &Y 6 P

|—
ol
=

l y2iKSN) KAIKEAIKG 2F KSNI OF NBSNJ 61 & i GK
0. Lwo gKSNBE akKS gl a RSaAdayl SR SSLsz(EéE?KISEY
OAIBSEGD LINPCESINGUY SWVI.ZF WK S A2 ERR 2 Y LUAANB BB O 6 ¢

LynncKBl &S O2 yi B EKBa ASISyDSE 2.LIVBH L Yy T2NNF 8¥Ydzy A O
023 OKY2E RSN NES ([JdiD D 24 YOR dzS D KY A DR X262 RS NI A T |
2HTKEIBHSIYRIXSAYAEAINr 02y @

{KS NBOSAPSR (GKS wnmdp t NBAARSYyasalf DFglFR /
8PS hoNFhIINDMP & PHan A NBD Sy i@ 2y T SNSRI g DRY o Y LI §
| ¢ RIBRNA 33 0 Kttw! L 8 NRa ditK-SIVSHELIdzzE IR UGG F3AA £
12RE I YIRBYIAOI 0 32 d¢

a alpdzA t th BBNER R2F [ SKST 0 NRSANE 824Nd | o 13 $iEO smyz
a O YWRAA TEA Y BSENF By R\ KE XS/ A §&NKISK R BLILIA Y S

10



Plenary Talks
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Schedule and Venue

Thursday, November 10

Session Track A B
Venue Room A Room B
2 | 1330-1430 | COVID-19 Analytics Supply Chain Planning
and Marketing/Retail

1430-1440 Break

2 1440-1540 Public Health and Scheduling
Disease Control

1540-1600 Coffee Break

3 1600-1700 Marketing and Network Optimization
Finance
Friday, November 11
Session Track A B
Venue Room A Room B
4 1330-1430 | Local Governance and Inventory Management
Emergency Response
5 1430-1530 Transportation: Mathematical Modeling
Freight and Fleet
Management

1530-1550 Coffee Break

6 1550-1650 COVID-19 Response Analytics and Machine

and Recovery

Learning
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Saturday, November 12

Session Track A B
Venue Room A Room B
7 0800-0900 Healthcare and Finance and E-
Industry Management Commerce
through New Normal
Times
0900-0905 Break
0905-0925 Open Source Software Evolution: A Machine
Learning Centric Approach
8 0925-1025 National Contributions 1
1025-1045 Coffee Break
9 1045-1145 National Contributions 2
1145-1245 Lunch Break
10 1245-1345 National Contributions 3
11 1345-1445 Youth Forum 1
1445-1505 Coffee Break
12 1505-1625 Youth Forum 2
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Schedule, Venues, and Authors

Thursday, November 10

Session Track A B
Venue Room A Room B
1 1330-1430 COVID-19 Analytics Supply Chain Planning and
Marketing/Retail

Epidemiology of COVID-19 A Scenario-based Blending

Pandemic in Kerala, India, 2021- Optimization Digital Tool for

22: A Cross-Sectional Study Supply Chain Planning

Ajan Maheswaran Jaya Anthony Mark Chan, Si-Yuan Zou,
Kabir Soeny, and Alexander

A Framework of COVID-19 Hipolito

Transmission and Outbreak in the

Workplace* A Supply Chain Collaboration

Angelo Marasigan, Azra May Framework for the Promotion of

Kabiri, Diane Carmeliza Cuaresma, | Imperfect Produce and the

Edd Francis Felix, Eleanor Gemida, | Reduction of Food Loss*

Jomar Rabajante, Jonathan Boualem Rabta, Zsuzsanna Hauck,

Mamplata, and Kyrell Vann Verano | and Gerald Reiner

A Descriptive Analytics Study on Application of a Deep Learning-

Mass COVID-19 Testing Data fora | Decision Tree Model for Store

Philippine Conglomerate Classification

Paolo Raphael Piedad and Andrei Ralph Villa

Triz Patupat

1430-1440 Break
2 1440-1540 | Public Health and Disease Control Scheduling

Sentinel Influenza surveillance
among SARI / ILI cases in a Tertiary
Care Hospital in Karnataka, India
during 2021

Anup Jayaram, Anitha Jagadesh,
Prasad Varamballi, Ujwal Shetty,
Naren Babu, Desmond Cardosa,
and Chiranjay Mukhopadhyay

A Study on Daily Shift Scheduling
in Multi-task Call Centers
Xiaodong Liu, Hanlin Liu, Cheng Li,
and Yu Song

*Online presentation
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Healthcare Associated Infectious
Disease Control using Person-to-
Person Contact Network*
Yong-Hong Kuo, Chun-Hung Cheng,
and Ziye Zhou

A Multi-objective Optimization
Model for Sustainable Outpatient
Care Delivery and Service Fairness
Soumyajyoti Datta, Rohit

Kapoor, and Peeyush Mehta

An Implicit Modeling for Multi-
task Call Center Shift Scheduling
Hanlin Liu, Xiaodong Liu, Cheng Li,
and Yu Song

A Hybrid Heuristic Algorithm for
the Resource Constrained Project
Scheduling Problem

Dean Ashton Plamenco, Justine
Loi Domingo, Vig Ashley
Alentajan, and Fernando Germar

1540-1600 Coffee Break

3 1600-1700 Marketing and Finance Network Optimization
The Interactions Among Corporate | The Restricted Inverse Optimal
Sustainability, Investment, and Value Problem on Shortest Path
Capital Structure under /; Norm on Trees*
Michi Nishihara Qiao Zhang and Xiucui Guan
A Comparison of Single-Feature Combined Mixed Integer and
and Multi-Feature Analysis for Heuristic Approach to Public
Stock Market Based on LSTM Transport Network Design*
Model Joshua Rosentreter
Cheng Li and Yu Song
Optimized Web Scraping using NLP | Spreadsheet Modelling for Supply
for Marketplace Websites Chain Route Planning
Michael Brian Manuel, Ryhle Sanjay Choudhari
Nodnylson Guinto, and Nathan
Salud

Friday, November 11
Session Track A B
Venue Room A Room B
4 1330-1430 | Local Governance and Emergency Inventory Management
Response

Performance of an Emergency
Road Ambulance Service in
Bhutan: Response Time, Utilization
and Outcomes

Tshokey Tshokey, Ugyen

Tshering, Karma Lhazeen, Arpine

Economic Order Quantity with
Supply Uncertainty
Thomas Weber

*Online presentation
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Abrahamyan, Collins Timire, Bikash
Gurung, Devi Charan Subedi,
Kencho Wangdi, Victor Del Rio
Vilas, and Rony Zacharia

Development of Resource
Prepositioning Dashboard for
Philippine Typhoon Emergencies*
Angelo Ani, Simon Anthony
Lorenzo, and Franz Christian
Velasco

Efficiency of Local Government
Units in Northwestern Philippines
as to the Attainment of the
Sustainable Development Goals
Milagros Baldemor

Multi-item Joint Replenishment
Problem with Minimum Order
Quantity Requirement*

Jing Jiao

Maximizing Gross Margin with a
Bill of Materials (BOM) Strategy of
a Simulated Muesli Company
Edwin J. Loma and Danilo S.
Mante

5 1430-1530 | Transportation: Freight and Fleet Mathematical Modeling
Management
Two Ethical Requirements for the Equilibrium Markov
Social Acceptance of Intelligent Supernetworks*
Vehicle Applications* Jing Fu, Frank Page, and Myrna
Martin Aleksandrov Wooders
Sexual Harassment Prevention in Profit Maximizing Integer
Taxi Allocations under Gender Multicommodity Flow Problem*
Preferences* Shuvabrata Chakraborty
Martin Aleksandrov and Tobias
Labarta
Domination analysis of
Optimize the Idle Freight for Flat approximation algorithms for
Products Via Rail Network: Case QUBO
Study in Steel Industry Abraham Punnen
Pragya Bajpai and Rashmi Singh
1530-1550 Coffee Break
6 1550-1650 | COVID-19 Response and Recovery Analytics and Machine Learning

Assessing PCR Laboratory Testing
Scale Up in Nepal: An Analysis
Based on COVID-19 Response*
Hannah Bakker, Nadia Lahrichi,
Govindakarnavar Arunkumar,
Joaquim Gromicho, Krishnan

What Consumers Say Affects
Review Usefulness: Analysis using
Topic Modeling and Sentiment
Analysis*

So Young Jun and Jong Woo Kim

*Online presentation
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Parvathy, Fannie Coté and Victor
Del Rio Vilas

Optimal Allocation of Vaccines in
Different Regions in the
Philippines*

Rodney Pino, Renier Mendoza,
Erika Antonette Enriquez, Victoria
May Mendoza, and Arriane Crystal
Velasco

COVID-19 and its Effects on the
Supply Chains in the Philippines (A
Systems Dynamics Perspective)*
Vicente P. Reventar Ill

Movement Analytics and
Optimisation*®

Reena Kapoor, Simon Dunstall,
Rahman Ashfaqur, Peter
Baumgartner, and Elena Tartaglia

Implementation of Deep Learning
to Classify Websites
Ryhle Nodnylson Guinto

Saturday, November 12
Session Track A B
Venue Room A Room B
7 0800-0900 Healthcare and Industry Finance and E-Commerce

Management through New Normal
Times

Impact of ESG Management
Activities to Corporate
Performance in a Healthcare
Industry*

Peng Wang and Chang Won Lee

Revenue Management During
Post-COVID-19 Recovery Times*
Vinaysingh Chawan

Analytics for Generating Insight
from Indoor Tracking Data in
Manufacturing*

Ashfaqur Rahman, Md Mashud
Rana, and Daniel Smith

Building Micro-Fulfillment Center
Networks in Metro Manila:
Evaluation of Gas Retail Networks
as Host Sites*

Rowell Castro and Simon Anthony
Lorenzo

Active versus Passive Portfolio
Management: A Comprehensive
Study on Indian Mutual Fund
Industry*

Hariprasad B and Sony Thomas

Application of Equilibrium
Conditions of the n-Player
Weightlifting Game to Micro-
credit Insurance*

Diane Carmeliza Cuaresma, Maica
Krizna Gavina, Jomar Rabajante,
Jerrold Tubay, Jin Yoshimura,
Hiromu Ito, Takuya Okabe, and
Satoru Morita

*Online presentation
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0900-0905

Break

0905-0925

Invited Paper on Machine Learning
Open Source Software Evolution: A Machine Learning Centric Approach
V. B. Singh

0925-1025

National Contributions 1

Operations Research and Data Science for Hospital Emergency
Department Operations*®

Yong-Hong Kuo, Jamal Nasir, Janny Leung, and Colin A. Graham
Hong Kong

Forecasting Dengue Cases and Deaths for Five Years in Kathmandu
Valley, Nepal*

Shital Bhandary and Govinda Tamang

Nepal

Utilizing Forecasts on Pandemic Restrictions and Infection Trends in the
Optimization of Supply Chain Networks*

Fernando Antonio, Juan Atayde, Martin Yamzon, and Charlle Sy
Philippines

1025-1045

Coffee Break

1045-1145

National Contributions 2

Tripartite Evolutionary Game Model for Public Health Emergencies*
Zhigi Xu, Yukun Cheng, and Shuangliang Yao
China

Optimal Investment Using the Baltic Dry Index and Interest rates in 12
Industrialized countries*

Jihye Yang, Soonbong Lee, and Seongmoon Kim

South Korea

Systematic Study of Operations Research Methods in Long-Term Mine
Planning*

Nurul Asyikeen Binte Azhar, Aldy Gunawan, Shih-Fen Cheng, and Erwin
Leonardi

Singapore

1145-1245

Lunch Break

10

1245-1345

National Contributions 3

A Superlinearly Convergent Exact Penalty Method for Constrained
Optimization*

Nezam Mahdavi-Amiri and Hani Ahmadzadeh

Iran

*Online presentation
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Multi Objective Energy Efficient Street Lighting: AMOSA based
Framework*

Pragna Labani-Sikdar, Samarjit Kar, and Parag Guhathakurta
India

Optimization Model for the Line Planning Problem of the Urban Transit
Bus Route Network Design*®

Adibah Shuib, Siti Nur Liyana Amiruddin, and Zuraida Alwadood
Malaysia

11

1345-1445

Youth Forum 1

Optimizing Healthcare Logistics and Mobility for Non-emergency
Patients*

Jamal Abdul Nasir and Yong-Hong Kuo

Hong Kong

Review And Gap Analysis On Mathematical Programming Models For
Urban E-Grocery Delivery Before, During And After Covid-19 Pandemic*
Adibah Shuib, Nur Hazimah Basir, and Zati Agmar Zaharuddin

Malaysia

Philippine Eagle Optimization Algorithm and Applications*
Erika Antonette Enriquez, Renier Mendoza, and Arrianne Crystal Velasco
Philippines

1445-1505

Coffee Break

12

1505-1625

Youth Forum 2

Value Function Gradient Learning for Large - Scale Multistage
Stochastic Programming Problems*

Jinkyu Lee, Sanghyeon Baea, Woo Chang Kim, and Yongjae Lee
South Korea

Value Function Based Difference-of-Convex Algorithm for Bilevel
Hyperparameter Selection Problems*

Jin Zhang

China

Full Consistent Logarithmic Percentage Change-driven Objective
Weighting (F-LOPCOW) Model: Applications in Sustainable
Transportation*

Sanjib Biswas, Aparajita Sanyal, and Samatrjit Kar

India

A Practical Approach for On-Demand Ride-Matching with Order
Cancellation*

Dongling Rong, Xinyu Sun, and Meilin Zhang

Singapore

*Online presentation
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1A COVID-19 Analytics

1 Epidemiology of COVID-19 Pandemic in Kerala, India, 2021-22: A Cross-Sectional Study
Ajan Maheswaran Jaya

Kerala, India’s southern state, reported the first case of COVID-19 in India in Thrissur district on 30 January
2020. Since then, the state has experienced a slightly different COVID-19 pandemic than the rest of India.
We analyzed the COVID-19 data from daily COVID-19 bulletins and two other Kerala health information
systems to understand the epidemiology and characterization of various public health interventions. This
study reported on epidemiological characteristics of the COVID-19 pandemic between January 2021 and
June 2022. A case patient was defined as a person with laboratory confirmation of COVID-19 irrespective of
clinical sighs and symptoms. We analyzed the time, place, and person distribution of confirmed COVID-19
cases. We estimated other COVID-19 indicators such as test positivity, case fatality ratio, doubling time, the
trend in bed occupancy in field hospitals, hospitals for severe disease, intensive care units, and mechanical
ventilation and cases per million. Around 6 million COVID-19 cases and around 70,000 COVID-19 deaths
were reported during the study period. After an initial rise in cases during the first quarter of 2021, the
highest number of cases were reported during May 2021, followed by a surge in cases during August and
September 2021. This contrasts with India, which experienced a single peak in May 2021. Again, in January
2022, Kerala and India witnessed a sharp rise in cases during the Omicron wave globally. The demographic
profile of cases aligned with the previous surge periods. Reported COVID-19 deaths were higher from May
2021 onwards, in line with case numbers. But from October 2021 till February 2022, it showed a
disproportionate increase reflecting changes in definitions of COVID-19 deaths. Males showed a significantly
higher case fatality than females, which increased with increasing age groups and varied between districts
(p < 0.001). Population mortality rates were also highest among those above 80 years of age (25,536 per
million). Of the COVID-19 deaths, around 90% had comorbidities, with diabetes mellitus and hypertension
being the commonest comorbidities (45%). Trends in bed occupancy mirrored the different phases of the
pandemic. Comparing the two peaks during May 2021 and January 2022, Hospitalization rates decreased by
around three times. COVID-19 vaccination initiated during January 2021 progressed well and covered 100%
with the first dose and around 90% with the second dose. The monitoring system in Kerala has captured
certain aspects of the pandemic, which also benefited from various IT platforms introduced during the
period. The high case reporting among the Indian states and lesser mortality reflects the good performance
of public health surveillance and hospital care.

*online presentation



A Framework of COVID-19 Transmission and Outbreak in the Workplace*
Angelo Marasigan, Azra May Kabiri, Diane Carmeliza Cuaresma, Edd Francis Felix,
Eleanor Gemida, Jomar Rabajante, Jonathan Mamplata, and Kyrell Vann Verano

The Philippines, as with many other countries, was put on tight lockdown in March 2020 to curb the spread
of COVID-19, and many industries were required to hold a work-from-home set-up. Some companies were
allowed to revert to the face-to-face set-up several weeks later to ease the impact of the pandemic on the
economy. However, without a definite cure and vaccine for the disease back then, anxiety loomed for those
required to report back to the office. Thus, it has become important to assess the risk of spread of infection
and disease outbreaks in a given company. While this did not help cure the disease, it was a good way to
curb the spread of the disease.

In this study, an instantaneous infection rate model is constructed. This model calculates the probability that
an employee will be infected in a given period of time and the expected number of infected employees
during that given period. Moreover, it incorporates the risk classification of the employees (low-, medium-
and high-risk) based on specific aspects such as nature of work and level of interaction with colleagues or
other stakeholders. The model has three main components — average contact rate, transmission probability,
and progression probability. First, an assumed average contact rate is assigned to any two interacting
employees, depending on their risk classifications. Then, an infected employee can transmit the disease
based on a probabilistic function of the physical distance from another employee. Last, a probabilistic
function predicts if the exposed employee contracts the disease after interacting with the infected
employee. The model also captures risk from external factors, which other predictors do not explain, and
the observance of preventive measures, such as wearing a mask and frequently washing hands. Note that
these assumptions are contextualized during the early parts of the pandemic. Hence, the analysis has not
yet included recent developments such as vaccination.

This study also explores a method to calculate an outbreak threshold defined as the number of infected
employees that would cause an outbreak in a company. A key to the calculation is estimating the projected
number of infected individuals with inputs: population density of each floor of a company’s office, the
average number of interactions among employees within floors, and the nature of work. The results may be
used to aid in deciding how many employees can come to work such that the probability of an outbreak is
low.

A Descriptive Analytics Study on Mass COVID-19 Testing Data
for a Philippine Conglomerate
Paolo Raphael Piedad and Andrei Triz Patupat

When the COVID-19 pandemic hit in March of 2020, San Miguel Corporation was challenged to continue
producing essential goods while ensuring the health and safety of its employees. And so, the corporation
established a COVID-19 Testing Laboratory and mandatory testing policies for its employees. Data from the
mass testing effort was used for a descriptive analysis to guide management decision-making. Analyses
included were a time series model comparison between the company testing results and the Philippine
government testing results, testing positivity rate analysis using gender, age group, business unit, role, and
provincial location.

*online presentation
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1B Supply Chain Planning and Marketing/Retail

A Scenario-based Blending Optimization Digital Tool for Supply Chain Planning
Anthony Mark Chan, Si-Yuan Zou, Kabir Soeny, and Alexander Hipolito

FMCG company (FMCGCo) is a leading global fast-moving consumer goods manufacturer. Pandemic era
challenges revealed some issues with their current planning processes and the need for more agile and
responsive decision-making. A key area of opportunity involved improving the quality and consistency of
finished goods with more optimal decisions on how to combine raw materials, which vary in quality and
costs over time. FMCGCo's legacy tool and processes had historically been used to recommend blends that
would meet quality requirements. However, performance issues and increases in complexity made the
legacy solution unfit for future use.

The paper describes a custom-built digital tool to replace FMCGCo’s legacy system. The new tool enhances
a classical blending optimization model --- recommending recipes based on measures of raw material quality
and quantity to produce finished goods with the required qualifications at minimum cost --- with supply
chain planning considerations to generate weekly procurement plans for raw materials, allocation and
distribution plans from raw material storage to production plants, and production plans using optimal
recipes based on on-hand inventory and expected receipts. At the same time, the mathematical
programming model balances operational considerations on demand fulfillment (on-time versus late),
inventory targets, and potential finished goods quality adjustments. Finally, a scenario-based optimization
approach driven by user-defined changes on finished goods demand and raw material costs and availability
creates better usability, agility, and responsiveness.

The digital tool was developed using the Python scripting language and leveraged both an open source
modeling language (Pulp) and a commercial LP solver (Gurobi). The built-in scenario capability generated
more meaningful reports and provided insights that lead to cost improvement opportunities (through
shadow price results) and empowered users to take more ownership of the results. The digital tool has
become a critical component of FMCGCo'’s tactical and operational planning processes (weekly raw material
procurement, raw material allocations and transfers, and blend formulation plans) as it allows the company
to be more cost-efficient and more agile and responsive to changes in supply and demand, creating
significant bottom-line impact.

A Supply Chain Collaboration Framework for the Promotion of Imperfect Produce
and the Reduction of Food Loss
Boualem Rabta, Zsuzsanna Hauck, and Gerald Reiner

According to previous studies, large quantities of agricultural production are discarded from the supply chain
while perfectly edible because of cosmetic requirements including color, blemish, shape, or size. Products
in this category are referred to as ugly, sup-optimal, or imperfect produce. Many ideas to reduce food loss
have been proposed and increase the salvage value of discarded products. For instance, utilizing
unharvested produce to supply food assistance programs, marketing produce that is cosmetically imperfect,
and utilizing secondary markets to make products such as juice, dried produce, or ingredients for processed
products. In this regard, the collaboration between supply chain partners and related industries is required.
It is also important to understand the consumer’s behavior in terms of purchase intentions and willingness

*online presentation
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2A

to pay for imperfect products. This information facilitates the decision-making process at different stages of
the food supply chain.

In this work, we propose a framework for supply chain collaboration for food loss reduction with a focus on
keeping imperfect food in the supply chain. First, we conduct a structured literature review to identify the
“correct” drivers that influence consumer purchase intentions of imperfect products. Second, we build
mathematical models for the food supply chain under different collaboration schemes where demand is
dependent on the consumer’s perception of quality. We provide analytical solutions and simulation results.

The results provide incentives for companies to adopt collaboration as well as for policymakers to adopt the
regulations in this regard. It is shown that collaboration maximizes supply chain profit while it contributes to
food loss reduction as well. However, the impact of consumer behavior is considerable and therefore, must
be well understood.

Application of a Deep Learning-Decision Tree Model for Store Classification
Ralph Villa

A multi-modal approach consisting of deep learning and conventional machine learning was developed to
solve the problem of classifying retail stores based on their store type. Store images were first classified
using a convolutional neural network (CNN) classifier. Tabular data containing the stores’ product
inventories was concurrently used to train a decision tree model. The predictions from both the CNN
classifier and decision tree model were then combined to create a tabular decision support system.

Public Health and Disease Control

Sentinel Influenza Surveillance among SARI / ILI Cases
in a Tertiary Care Hospital in Karnataka, India during 2021
Anup Jayaram, Anitha Jagadesh, Prasad Varamballi, Ujwal Shetty, Naren Babu,
Desmond Cardosa, and Chiranjay Mukhopadhyay

Influenza virus is a moving target causing severe illness in approximately 3-5 million cases and 250,000 to
500,000 deaths annually in the world. Though India has an Influenza surveillance programme, data
generated is scanty and mostly urban based. Here we describe the findings from a routine influenza
surveillance carried out in a tertiary level hospital in south India. Kasturba Medical College, hospital Manipal
is a 2000 bedded hospital which attracts referred patients from neighboring states such as Kerala and Goa
in addition to patients from various districts of Karnataka. All the cases satisfying SARI/ILI case definition
were included for this analysis. The throat/ nasal swabs collected from SARI/ILI cases were tested for
Influenza viruses A(HIN1) pdm0Q9 and Influenza A(H3N2) and Influenza B using Real Time PCR. Data was
analysed on demographic characteristics and seasonality. From January 2021 through December 2021, we
have tested 562 SARI/ILI cases. Of that 159 (28.3%) tested positive for Influenza Viruses. While 89 (55.9%)
were positive for Influenza A(HIN1) pdm09, 32 (20.1%) were Influenza A(H3N2) and 38 (23.9%) Influenza B
virus. The median age and the inter-quartile range was 33 (20-63.5), with little variation among the three
viruses. 80 (50.3%) were females. Their clinical spectrum included cough (92.5%), fever (54.7%), sore throat
(52.8%), breathlessness (47.2%), coryza (33.3%), myalgia (27%), vomiting (13.8%), and diarrhea (5.7%). The
year 2021 coincided with second wave of covid-19 in India. There was a major reduction in samples tested
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for Influenza during January to August. Towards the last quarter of the year covid-19 activity had subsided
and Influenza A(HIN1) pdmOQ9 activity was at its peak with November month reporting maximum cases.
However, activity of Influenza A(H3N2) peaked in varied months of September to December. The Influenza
B virus was predominant during September to December with October month reporting maximum cases.
This study documents that influenza is prevalent throughout the year.

Healthcare Associated Infectious Disease Control using Person-to-Person Contact Network*
Yong-Hong Kuo, Chun-Hung Cheng, and Ziye Zhou

Our research is motivated by the rapidly evolving outbreaks of rare and fatal infectious diseases, for
example, COVID-19 and severe acute respiratory syndrome (SARS). This presentation will be based on two
of our studies on this topic.

In many of the infectious disease outbreaks, main transmission routes were healthcare facility-associated
and through person-to-person contact. While a majority of existing work on modelling of the spread of
infectious diseases focuses on transmission processes at a community level, we propose a new methodology
to model the outbreaks of healthcare-associated infections (HAls), which must be considered at an individual
level. Our work also contributes to a novel aspect of integrating real-time positioning technologies into the
tracking and modelling framework for effective HAIl outbreak control and prompt responses. Our proposed
solution methodology is developed based on three key components — time-varying contact network
construction, individual-level transmission tracking and HAI parameter estimation —and aims to identify the
hidden health state of each patient and worker within the healthcare facility. We conduct experiments with
a four-month human tracking data set collected in a hospital, which bore a big nosocomial outbreak of the
2003 SARS in Hong Kong. The evaluation results demonstrate that our framework outperforms existing
epidemic models for characterizing macro-level phenomena such as the number of infected people and
epidemic threshold.

An effective approach to containing epidemic outbreaks (e.g., COVID-19) is targeted immunization, which
involves identifying "super spreaders" who play a key role in spreading disease over human contact
networks. The ultimate goal of targeted immunization and other disease control strategies is to minimize
the impact of outbreaks. It shares similarity with the famous influence maximization problem studied in the
field of social network analysis, whose objective is to identify a group of influential individuals to maximize
the influence spread over social networks. This study aims to establish the equivalence of the two problems
and develop an effective methodology for targeted immunization through the use of influence
maximization.

A Multi-objective Optimization Model for Sustainable Outpatient Care Delivery
and Service Fairness
Soumyajyoti Datta, Rohit Kapoor, and Peeyush Mehta

Outpatient care delivery is one of the key revenue sources of a hospital which plays a salient role in timely
care delivery. The key purpose of the study is to propose a multi-objective simulation-based decision support
model that considers the cost of care delivery and patient dissatisfaction as its two key conflicting objectives.
Patient dissatisfaction considers service fairness. Patient idiosyncrasies such as no-show, unpunctuality and
balking have been considered in the model involving multiple classes of patients.

Data have been collected from field investigations and queuing theory has been used. In the first stage,
discrete event simulation and genetic algorithm have been used to solve the scalarized problem and obtain
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actionable insights. Additionally, non-dominated sorting genetic algorithm (NSGA-II) has been involved to
achieve the Pareto-optimal fronts considering equal priority of the two objectives.

Given the various complexities involved in the outpatient care delivery, numerical experiments have been
performed to help hospital administrators, patients, doctors, and clinic organizers gain insights in tactical
decision making.

The study is one of the early works that helps to improve the care delivery process by taking into
consideration the environmental factors as well as service fairness. The study demonstrates the usage of
simulation-based multi-objective optimization to provide a more sustainable patient centric care delivery.

Scheduling

A Study on Daily Shift Scheduling in Multi-task Call Centers
Xiaodong Liu, Hanlin Liu, Cheng Li, and Yu Song

Staff scheduling problem in call centers is very important, since effective staffing can not only improve work
efficiency, but also reduce costs, and provide sufficient service for customers. In this research, we deal with
the daily shift scheduling (rostering) problem in call centers with multiple tasks. It is known that the set
covering model can be applied to obtain the optimal solution for this kind of problems. However, the size of
the model increases explosively as the numbers of staff, shifts, and tasks increase, because it requires to
enumerate all combinations of shifts and tasks.

This study aims to propose some effective heuristic algorithms reduce the number of combinations, and
obtain the optimal solution or sub-optimal solution effectively.

An Implicit Modeling for Multi-task Call Center Shift Scheduling
Hanlin Liu, Xiaodong Liu, Cheng Li, and Yu Song

An effective shift scheduling system can greatly reduce the waste of human and material resources, make
the operation of enterprises more efficient, and also give people great convenience. This research studies
the multi-task daily shift scheduling problem in call centers. The traditional set covering model is widely used
to solve such problems, but in practice, the increase in the size of model reduces computational efficiency
and may even be impossible to solve with current technology.

In this study, we propose an implicit modeling to obtain the daily shift schedule and numerically test the
efficiency of the proposed model.

A Hybrid Heuristic Algorithm for the Resource Constrained Project Scheduling Problem
Dean Ashton Plamenco, Justine Loi Domingo, Vig Ashley Alentajan, and Fernando Germar

The critical path method and project evaluation and review technique are incapable of considering the
resource constraints in a project where resources are limited. In this study, discrete-time model is used to
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