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User Behavior Log

of Interaction

Characteristics
of the Elderly

= Elderly Profile
- Gender
-Age
- Religion
- Disease
- Household Composition
- National basic livelihood
protection
-etc...

= Senior Self-Management

= Senior Geriatric Depression

Depression Improvement
Effect

Attitudes towards
Using Smart Toy

= Evaluation of Smart Toy
Performance

User Behavior Log
of Content Usage

Scale (SGDS-K)
Elderly Lifestyle Modification
Activity Detection Log Effect
- /)

Y

Y

Phase 1. Profiling Analysis based on Smart Toy Usage
= Segmentation based on the Elderly Characteristics
= Profiling Analysis based on Segment-Specific

Characteristics and Smart Toy Usage

= Discovery of Segment-Customized Needs and Insights

Phase 2. Identifying Mechanisms for Improving the Quality of Life
= Identify the Impact of Smart Toy Usage on the Lives of the Elderly
= Identifying the role of mediation of Attitudes towards using smart toy

(Figure 1) Research Model
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(Figure 2) Silver-Care
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. " Phase 1. Profiling Analysis

= Survey about Elderly
using Smart Toy
(before & after using Smart Toy)

» Creating Derived Variables
from User Behavior Log
- Frequency of using Smart Toy

= Collecting User Behavior Log - Use rate of Smart toy

SAR] 291 o] ARg ol whe gt
3 MAYE EEolHE 2FE Eo] AR
‘S%X* Hehol 4528 = ZEl= ALE
T2 YA P W EE =R FEe)
e zfo]7} ojwF FA MFE AA =
le] M g Age fl%“wl g

N
S
["E,'I'L'

1,74

RS

il

2 AT E4E 3] flste, =9 AR
28] 2mtE Eo] AR A3 Fof] AA G HEA}
T9} £~UE Eolo] HARE 271 HolHE &8
st stk FAH o RE o3 2o AR
A2 E 201795, 2018% & 270d 2] Ay o]
Agde] dEd cAntE Eo] A E1E
&3ttt e ‘FE MB|AE AT}
e =W 7Y c2FHL A2 2 AFH(SCCy
ANA A, FHEIR oM, Aulz~ 9 AR A
ZHeE Aasr] A 502 YA
A7) TS 2PtE Eo| AR QIS A
23 g 95 AT T, AHEA Akl Bt

AL dojsqinh Aol 23 SHAE =
W A7 = EA 78 Al FellA 7] 7199

‘

gt

MR

Phase 2. Identifying Mechanisms

for Improving the Quality of Life

= Factor Extraction
for Clustering Analysis
based on Life Management Data

= Regression Analysis
for Identifying Mechanisms

= Clustering Analysis = Insight Drawing
about Elderly using Smart Toy for Improving Elderly Life
Management

= Cluster Profiling

(Figure 3) Research Process
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(Table 1) Result of Factor Analysis

Factor Analysis
Factor Variables o )
Factor Loading Com. Eigenvalue /‘f of Cronbach's
Variance Alpha
Regular Meals 0.848 0.049 0.721
Routine Daily Ventilation 0.811 0215 0.704 2027 40.532 0.763
Activity
On-time Medicine 0.767 0.186 0.623
Regular Walk 0.075 0.887 0.793
\Z"tr.k(.’ut 1.514 30.282 0.654
ctivity Constant Wake-up 0237 0.802 0.700

Note: KMO = 0.658, Bartlett's test of sphericity (x2 = 86.025, df = 10, p = 0.000)

AAFANAE pgho] 0.0000.F 99%2] A= FZ= ARSI, T A 27 80T AA W
ANA MFE 2 FBASTTE oolek= AFTHE S 9] °F 70%E Aol FRIFAT Asd &
Z1Zbete] A S SR olF A= Aol A S/ S HE2HE 279 =
A 7+ Mg He Aoy FAAL ARE AR S EEP o, AT
B 7}sh= A F21 Cronbach®] &3}7} 22} 0.763, o2 Mgk A HA YL v AT I

[‘0 oﬁ it

F

0.654%2 SA= o] 88 W3k A= o] & 7], HA oF H&, AHH] Akl i ==,
B vpAToE ufE 71Ee] FAR LA o WH F A A 94
Aol Fd=om, Meds e Fol 48 @ ARE 71, R Ao tE AEE T
< AT Afgk 1S VIEeR AR & AEith

tac2a(Ee )

PELTSTELES]
0

HO HIEI ME

(Figure 4) Result of Hierarchical Clustering
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£33 48R Ao oY FRS BFHG AAY 2 S5 BEon 49 Y &
7] 93 7t mBe) RAMGE VE WEE £H 7 BRA APsita Bdeldn) ol F Kate
A4S sttt A e AFF 3% zAste] 270 Agde Ao wE
A AT THEH K-means T K-means w3E4S Fdsiglon, 7 2E9
BAL AT ASH 2PRAE ekl 2% 2D 2 FAS Adsa
(Table 2) K-means Clustering Result of Elderly based on Factor Score
Cluster
[II-Being Middle Class Well-Being
Routine Activity -1.32654 0.58087 0.53525
Workout Activity 0.00392 -0.95701 0.88023
Number of Cases 21(29.6%) 24 (33.8%) 26 (36.6%)
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200000 — Middle Class
‘Well-Being
1.00000
2
2 o——
> <l g \
i 00000 / o
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(Figure 5) Scatter Plot of Clusters
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Cluster 1. lll-Being Cluster 2. Middle Class Cluster 3. Well-Being
Basic Life N/A 19 (90%) 8 (33%) 15 (58%)
Recipient Recipient 2 (10%) 16 (66%) 11 (42%)
Have 15(71%) 17(71%) 12(46%)
Religion
None 6(29%) 7(29%) 14(52%)
Total 21 24 26
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(Table 4) Descriptive Statistics Table of Life Management Variable Means

Variable Cluster 1. Cluster 2. Cluster 3.
lI-Being Middle Class Well-Being
Average Age 81 75.2 77.4
Daily Average Activity Time 960 972 1002
Profile ..
. Number of Medicine 2.00 2.80 240
Variable
Subjective Health 0.80 0.60 0.50
Alone Time 0.40 0.40 0.70
Daily Ventilation 0.30 0.50 1.00
Regular Meals 0.00 0.90 0.70
On-time Medicine 0.20 0.90 0.60
Life Constant Wake-up 0.30 0.00 0.80
Management
Variable Regular Walk 0.50 0.40 0.70
Regular Gymnastics 0.30 0.40 0.70
Positive Thinking 0.50 0.50 0.60
Needs for Social Relation 0.40 0.50 0.60
Depression Scale SGDS 3 54 7.2
(Table 5) Descriptive Statistics Table of Behavior Log Variable Means
Variable Cluster 1. Cluster 2. Cluster 3.
lI-Being Middle Class Well-Being
Usage Period 64.40 37.80 37.80
rt T
Smart Toy Actual Use Date 23.40 21.00 12.80
Usage
Actual Usage Rate 0.33 0.51 0.47
Interaction Average 5.88 23.74 3.30
Active Behavior
Variable Content Usage Average 0.37 0.97 0.53
Total Usage Average 3.67 14.63 2.19
Passive Behavi
assive Benavior Detection Average 28.63 163.21 700.11

Variable
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Behavior of Elderly Users

User Behavior Log

Evaluation of

Improvement of Quality of Life

of Interaction

Smart Toy Performance

User Behavior Log

of Content Usage

Elderly

Satisfaction about
Smart Toy

Depression Improvement
Effect

Lifestyle Modification
Effect

Activity Detection Log

o Behavior of Elderly Users — Evaluation of Smart Toy Performance — Improvement of Quality of Life
9 Behavior of Elderly Users — Evaluation of Smart Toy Performance — Satisfaction about Smart Toy — Improvement of Quality of Life

o Behavior of Elderly Users — Satisfaction about Smart Toy — Improvement of Quality of Life

o Behavior of Elderly Users — Improvement of Quality of Life

(Figure 6) Research Model of Mechanism Identification
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Evaluation of
Smart Toy Performance

User Behavior Log
of Interaction

Elderly
Activity Detection Log

User Behavior Log
of Content Usage

*p<0.1, % p<0.05

0.718%*

0.391%*

0.238%
Satisfaction about Depression Improvement
Smart Toy Effect
Lifestyle Modification
Effect

(Figure 7) Result of Mechanism Identification
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Abstract

Implementation Strategy for the Elderly Care
Solution Based on Usage Log Analysis:
Focusing on the Case of Hyodol Product

Junsik Lee* - In-Jin Yoo** - Do-Hyung Park***

As the aging phenomenon accelerates and various social problems related to the elderly of the
vulnerable are raised, the need for effective elderly care solutions to protect the health and safety of the
elderly generation is growing. Recently, more and more people are using Smart Toys equipped with ICT
technology for care for elderly. In particular, log data collected through smart toys is highly valuable to
be used as a quantitative and objective indicator in areas such as policy-making and service planning.
However, research related to smart toys is limited, such as the development of smart toys and the validation
of smart toy effectiveness. In other words, there is a dearth of research to derive insights based on log
data collected through smart toys and to use them for decision making. This study will analyze log data
collected from smart toy and derive effective insights to improve the quality of life for elderly users.
Specifically, the user profiling-based analysis and elicitation of a change in quality of life mechanism based
on behavior were performed. First, in the user profiling analysis, two important dimensions of classifying
the type of elderly group from five factors of elderly user's living management were derived: ‘Routine
Activities” and “Work-out Activities’. Based on the dimensions derived, a hierarchical cluster analysis and
K-Means clustering were performed to classify the entire elderly user into three groups. Through a profiling
analysis, the demographic characteristics of each group of elderlies and the behavior of using smart toy
were identified. Second, stepwise regression was performed in eliciting the mechanism of change in quality
of life. The effects of interaction, content usage, and indoor activity have been identified on the
improvement of depression and lifestyle for the elderly. In addition, it identified the role of user

performance evaluation and satisfaction with smart toy as a parameter that mediated the relationship
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between usage behavior and quality of life change. Specific mechanisms are as follows. First, the interaction
between smart toy and elderly was found to have an effect of improving the depression by mediating
attitudes to smart toy. The ‘Satisfaction toward Smart Toy,” a variable that affects the improvement of the
elderly's depression, changes how users evaluate smart toy performance. At this time, it has been identified
that it is the interaction with smart toy that has a positive effect on smart toy These results can be
interpreted as an elderly with a desire to meet emotional stability interact actively with smart toy, and a
positive assessment of smart toy, greatly appreciating the effectiveness of smart toy. Second, the content
usage has been confirmed to have a direct effect on improving lifestyle without going through other
variables. Elderly who use a lot of the content provided by smart toy have improved their lifestyle.
However, this effect has occurred regardless of the attitude the user has toward smart toy. Third, log data
show that a high degree of indoor activity improves both the lifestyle and depression of the elderly. The
more indoor activity, the better the lifestyle of the elderly, and these effects occur regardless of the user's
attitude toward smart toy. In addition, elderly with a high degree of indoor activity are satisfied with smart
toys, which cause improvement in the elderly's depression. However, it can be interpreted that elderly who
prefer outdoor activities than indoor activities, or those who are less active due to health problems, are
hard to satisfied with smart toys, and are not able to get the effects of improving depression. In summary,
based on the activities of the elderly, three groups of elderly were identified and the important
characteristics of each type were identified. In addition, this study sought to identify the mechanism by
which the behavior of the elderly on smart toy affects the lives of the actual elderly, and to derive user

needs and insights.
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