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Helper shortage for Elderly Care Services

1 Volunteer to 10 Elders

30% shortage of staff in Elderly Centers

% of HK
population over Elders Queuing for Residential Care> 3%k
65 Queueing time> 38 months
32%
7% Couple Timebanking: mutual
[
. " help & social credits
2014 2041 volunteering &
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HINCare: Intelligent Elderly-Care
Recommendation

- A software that encourages citizens to help each
other through timebanking

- Developed by $4M ITF MRP (midstream research
project) grant from 2019-22, and now by 12 NGOs



HINCare

Serving 12 NGOs
(6000+ users from
NGO-based centres)




HINCare
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Time-banking
Multiple NGO subscription
Intelligent matching




Mobile App

« Allow a user:
* (1) As service recipient: request for services
* (2) As service provider: find services to perform

«  With large fonts and spacing



Mobile App Features

- Reward Redemption with time credits



Mobile App Features

- Agent for elders (e.g., family members)



Mobile App Features

- Voice-over navigation for visually impaired




Mobile App Features

- On-line Account registration



Mobile App Features

- Bilingual Support




HINCare is Ready to Go

* NGO can set up HINCare in minutes!
* No software installation
* Afew customization steps.

« Supports multiple organizations, for data sharing and collaboration.
* A scalable cloud-based system that supports up to 100 organizations



Web-based backend

* A user-friendly web-based backend system for center administrators
* Provide simple and secure management, and data analytics




Web-based backend

Accompanying
for activities







Elder-helper matching

Can be a
long list!

e Can a "good” volunteer's
information be shown on
the top of the user’s screen?

e The item recommendation
problem




ltem recommendation
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Heterogeneous Information Network (HIN)

Facebook Knowledge base protein
network
User-
item
purchase
graph




HIN — Movie

oExample: IMDB

* Dune (Movie)
 Tom Cruise (Actor)

oLink (Type):
- Make (Producer = Movie)
« Act (Actor = Movie)

Jiawei Han. A Meta Path-Based Approach for Similarity Search and Mining of Heterogeneous Information Networks.



HIN — elderly care



HIN-based recommendation
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Recommendation Performance Metrics

 Performance metrics for recommending & helpers to elders:
* hit ratio (HR@k)
« normalized discounted cumulative gain (NDCG@Kk)



Key results

O

* TransE and TransH (HIN methods) achieved
satisfactory results (>0.9 for HR@10 and >0.7

for NDCG@10)
* They outperform other models by up to 10%.




Meta Path [Sun VLDB11]

Meta path: a sequence of node classes connected by edge types

Meta paths help us to understand the high-level
relationship (relevance) between two graph nodes.



The Meta Path Discovery Problem

o Design solutions that:

* (1) Discovers the best meta paths between 2 nodes

(2) Efficient algorithms & data structures for high-performance access

Changping Meng, Reynold Cheng, Silviu Maniu, Pierre Z. Zhu, R. Cheng, L. Do, Z. Huang, and H. Zhang. Evaluating Z. Zhu, T. N. Chan, R. Cheng, L. Do, Z. Huang, and H. Zhang.

Senellart, and Wangda Zhang. “Discovering Meta-Paths in Top-k Meta Path Queries on Large Heterogeneous Effective and Efficient Discovery of Top-k Meta Paths in

Large Heterogeneous Information Networks”, WWW 2015. Information Networks. In the IEEE Intl. Conf. on Data Mining Heterogeneous Information Networks. In the Transactions
(IEEE ICDM 2018), Singapore, 2018, pp. 1470-1475. on Knowledge and Data Engineering (IEEE TKDE) 2020.

IEEE ICDM 2018

W. Ning, R. Cheng, J. Shen, N. Haldar, B. Kao, X. Yan, N. Huo, W.
Lam, T. Li, and B. Tang. Automatic Meta-Path Discovery for
Effective Graph-Based Recommendation. CIKM 2022.



Meta-Paths for HINCare: main results

o We found 8 meta-paths from the HINs of CSFC and SKH.

o They can further be used in recommendation or other tasks.



Data analysis (1)

Age of most users > 65 years No. of female participants are 3
19 users are younger than 10 years times the no. of males



Data analysis (2)

For a timebanking task,
requester: age 80-90
helper: age 60-70

Mutual help culture is
enabled, reducing
pressure of volunteer
shortage




User Growth (as at 1 Nov 2022)

Users
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First released
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Time Credits & Equivalent Wages (as at 1 Nov 2022)

Time Credits 3.7 million minutes

(Million Minutes) = $23M
4000000 ($375 / hOUI‘)
3500000
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User Feedback for HINCare

Users User Satisfaction Survey

70
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10

5 Points 4 Points 3 Points 2 Points

5 Points = Most
1 Point = Least

Satisfactory

Accessibility Survey

1 Point

Easy to Use Acceptable

Number of respondents: 106
Source: SKH, CFSC, SWSA
Data Collected in 2021

Age: 50-80 years old

Need Help
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Users’ Comments

A helper spent 60
min to help the
elder to fix her
wardrobe and
earnt time credits.

The helper is 76
years old, and the
elder is happy that
she can get free
service.

The helper is
happy that he can
still help others at
such an old age.

34
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NGOs’' Comments

FAEAEXA, EAESMEREXMEMATE (KHE 18] ) , HRASEFIHEZZSH  RERREXERCHE
K5y, BERFREM A REERIR SIS

REEETRERRAEES, [THE2) HERRES, AlLEE TXEH) FAFENEEEEEEEAFR, EF
TR ME1E2) Ve, BEE TRE F1E

REBELERERER SWEFHIXZEY. GEHTERORTEIEEER, HBERREEMRGHHEER MET
EBREERHER.
—— BEEEIR (Bobo)

EREENERERRERBREEEE R

LAE RO AR 75 AT B R BR A% 318 F 441 3 KBS (AN WhatsAppBE#l ) E#FEZH T, HINCare F & Z T REABIL
MRsREZENARRGET, EEREBEFUEMLEBE, SERINRBEERAZNEH LESESEMASE,

—— Mei YiffisR (4t T)
EBERREREPD

 HINCare facilitates book-

keeping & checking of time-
credits, buy/sell items

« Data analysis helps to

understand trends & identify
inactive users

HINCare provides a
private solution for
helpers and service
recipients, and
makes matching
easier
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HINCare Evolution

ITF

generalization

HKU ($250K)

HINCare

12+ NGOs
($1.4M)

Training &
Agreements

»

2019 - 2020

2021

»

2022-2025
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4 Awards in the Past 3 Years

HKU Knowledge Exchange
Award (Engineering) 2021
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4 Awards in the Past 3 Years

Asia Smart App Awards x 2 (2020, 2021)
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We are working with CIIF, Blessing Community,
and more NGOs in the next 3 years.

Website
(English/Chinese):

https://www.hincare.hku.hk




« Social Technology And Research Laboratory

* Engaged in Data Science for Social Good (DSSG)
4 professors, 5 postdocs, 10 PhD students, 20 developers
« 3 years in website, app, game, and video production



Higher-Order Graph Analytics

)

Motif (graph building block)

Research

* Efficient Algorithms for Densest Subgraph
Discovery on Large Directed Graphs
[SIGMOD20, Research Highlight Award]
On Analyzing Graphs with Motif-Paths.
[VLDB21]

* LINC: A Motif Counting Algorithm for
Uncertain Graphs [VLDB19]

Demos

 M-Cypher: A GQL Framework
Supporting Motifs, demonstrated by
Covid-19 Knowledge Graph Analysis.
[CIKM20]
MC-Explorer: Analyzing and Visualizing
Motif-Cliques on Large Networks
[ICDE20]







NGOs

(Integrated Family
Service Centres,
Integrated Service
Centres

government

HK Jockey Club Charities Trust funded $1.49B in 2019-25

= LKS Faculty of Medicine
[Em HKU School of Public Health

i Med sexsasezsr _ - L1

I e HKU LKS Faculty of Medicine —
: M School of Nursing L
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Service
e Innovations

FEBERR woin e
HONG KONG BAPTIST UNIVERSITY 1ot son g

[ 11 NGO Partners ]




Key Features

 1st system that establishes software
interfaces with SWD

« State-of-the-art security protection

» Data science for social good
— Data Analysis System

(meeting with SWD representatives at SWD WanChai office)



Conclusions [https://star.hku.hk]

https://datascience.hku.hk



Thank You!





