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◼In large scale residential facility, various management

measures (events and services) are implemented to improve residents'

quality of life, satisfaction, community, and asset value. However:

1. Households’ diverse needs and demands make individual satisfaction

hard to assess and evaluate.

2. Traditional survey lack comprehensive, quantitative evaluation.

3. Real-time impact of initiatives is difficult to observe.

1.1 Research Background
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1.Background and Goals

◼Meanwhile, resident-exclusive SNS is increasingly adopted in large 

scale residential communities.

◼As large volume of data is available become available anytime, SNS data

can offset traditional limitations of survey and offer valuable insights for 

large scale residential facility management.

•Surveys and interviews lack comprehensive, quantitative evaluation.

SNS

Typical Large Scale Residential 

Facility in Japan



1.2 Research Goals & Objectives
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Objective

By integrating traditional survey data and resident-exclusive SNS data,

the study aims to build a systematic model that captures residents’

dynamic and temporal needs of large-scale residential buildings,

and enables data-driven, quantitative evaluation of management measures over time.

2. Goals and Objective

◼Key goals to achieve are:

1. Systematic model which reflects the users, survey, and resident-exclusive SNS, as a base of research.

2. Categorize and understand residents in a temporal and continuous way.

3. Quantify the impact of measures, that allow community planners to compare and evaluate measures.

SNS



◼To count for the relationship and systematic structure of 「Resident-SNS-Survey」, a 3-domain structure model

「User–Objective-Subjective」 is introduced to reflect elements within.

3.1 Base Structure for the Analysis
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3. Methodology

User Node (GU)
• Attributes: User’ characteristics

Users Similarity（GU⇔GU）
• Calculated based on behavior. 

Value between [0,1]

Topic Nodes（GT）
• Topics that users are interested 

in, and included in SNS posts.

Post Nodes（GP）
• Post Entries written on resident-

exclusive SNS.

• Attributes: Contents, timestamp

Browsing Behavior（GU→GP）
• Indicate number of times that a 

user browsed a post.

• Attributes: Browsing Counts, 

timestamp

Degree of Interest （GU→GT）
• Show users’ subjective interest 

towards a particular topic.

• Attribute: Value between [0,1].



◼Users were clustered based on temporal browsing 

behavior on a resident-exclusive SNS.

◼Step ⑤ interprets these behavior-based clusters 

using survey data on values and interests.

⇒ Examining correlations between behavior, 

values, and interests.

◼Step ⑥ clusters users based on behavioral changes 

over time.

⇒ Visualizing how user clusters evolve.

3.2 Clustering Based on Temporal Behavior
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All Period All Topics

⑤ Hierarchical Clustering

User1 U1,1 U1,2 … U1,T

User2 U2,1 U2,2 … U2,T

… … … … …

UserN UN,1 UN,2 … UN,T

Total of T Months

Total of
N Users

③ Generate Temporal Vector 

① Data Structure of SNS

② Generate Monthly 
Browse List

*n Months

User1 User2 … UserN

User1 0 D12 … D1N

User2 D21 0 … D2N

… … … … …

UserN DN1 DN2 … 0

④ User Distance Matrix

Euclidean 
Distance C1

U1 U2 U3 U8U6U5U4 U7

C2 C3 C4 …

…

Browse 

Behavior

(Objective)

U1 U2 U3

P1 P2 Pn

T1 T2 Tn…

User’s Domain

User 

Nodes (U)

Post 

Nodes (P)

Topic 

Nodes (P)

…

Objective

Domain

⑥ Temporal Transition of Cluster

T T+1

Δ Δ

3. Methodology



◼The impact of a certain topic is measured by multiplying browsing counts and degree of interest.

⇒ After measures are implemented, posts about the measures will appear on SNS, where users will browse.

3.3 Quantifying the Impact of Measures（1/2）

7

𝑰𝒎𝒑𝒂𝒄𝒕𝑻𝒐𝒑𝒊𝒄 = ෍
𝒊=𝟏

𝑵

𝑩𝒓𝒐𝒘𝒔𝒊𝒏𝒈 𝑪𝒐𝒖𝒏𝒕𝒊 ∗ 𝑫𝒆𝒈𝒓𝒆𝒆 𝒐𝒇 𝑰𝒏𝒕𝒆𝒓𝒆𝒔𝒕𝒊

Some estimation is required 

since users' interest levels cannot 

be fully observed.

Issue 1

Usage frequency varies by user, 

so standardization is necessary.

Issue 2

There exist direct and indirect 

impact from measures.

Issue 3

Objective

（SNS）
Subjective

（Survey）

Browsing(V) Degree of Interest(I)

3. Methodology



3.3 Quantifying the Impact of Measures（2/2）
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Estimate individual’ unknown 

behavior using similar users 

within the same cluster.

Solve 1

Standardize based on the 

number of actions up to a certain 

point in time.

Solve 2

Infer interest distribution across 

topics from each user's overall 

interest level.

Solve 3

U1 U2 U3

U1
100% 70% 80%

U2
70% 100% 90%

U3
80% 90% 100%

U1 U2 U3

U1
0 0.429 0.25

U2
0.429 0 0.111

U3
0.25 0.111 0

Subjective 

Domain

U1 U2 U3 …

P1 P2 Pn…

T1 T2 Tn…

Objective

Domain

U1 U2 U3 …

T1 T2 Tn…

90%70%

0.50.8

Dist Matrix

= 0.8 * (0.7^2)/(0.7^2+0.9^2) + 0.5 * (0.7^2)/(0.7^2+0.9^2)

= 0.8 * 0.377 + 0.5 * 0.623

= 0.613

Similarity Matrix

0.613

Similarity

=
1

1 + Dist

U2’s interest on 
T2 is:

User DomainUser Domain

3. Methodology



◼The data is collected from an

existing large scale residential

community in Tokyo area,

where lives more than 800

households.

4.1 Overview of Collected Data
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Collection Period November 11, 2022 to November 30, 2023 (~1 Year)

Data Type and 

Number of Entities 

1. Users: 497 Person

2. Posts: 679 Entities

3. Comments: 569 Entities

4. Likes: 2228 Entities

5. Browses: 61011 Entities*

(Note: Browse data between 2023 May 17th to 2023 May

25th is not recorded due to the missing of data)

Collection Period December 19, 2023 to December 31, 2023

Target Audience

164 relatively active residents registered within the year 

2022. The survey was distributed via notifications on the 

SNS and by delivering to each dwelling.

Number of Valid 

Responses
78 (Response Rate: 46.7%)

Survey Method Online Survey (using Survey Monkey)

Survey Questions

1. Basic Attributes: Age, household composition, etc.

2. Senses of Value Composition and Satisfaction: 

Understanding residents' values in housing and their 

satisfaction levels.

3. Subjective Evaluation: Residents' personal opinions 

and assessments.

Actual Large Scale 
Residential Community

SNS

Survey 
Data

SNS 
Data

4. Data and Quick Statistics



◼Meaningful information are available through statistical analysis.

⇒ However, further assessments become possible by combining survey & time-series SNS data.

4.2 Quick Statistics of Data
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機能価値
（安全性）

28%

機能価値
（快適性・利便性）

28%

コミュニ
ティ価値

12%

プライド価値
11%

資産価値
21%

Users’ Degree of Interests on the Topics on Resident-Exclusive SNS(n=78)

The Users’ Average Proportion 

of Sense of Value (n=78)

The Persona of Residents (n=78) Variation in Posting, Commenting, Liking, and Browsing Actions (n=78)

Statistics of Posting and Browsing on Each Topic

Post Comment Like Browse

4. Data and Quick Statistics



5.1 User Clustering（1/3）
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5. Analysis and Discussion

Cluster Division Based on User’s Browsing Behavior

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

Cluster

1.1

Cluster 

1.2

Cluster 

3.1

Cluster 

3.2

Cluster 

4.1

Cluster 

5.1

Cluster 

5.2

Temporal Transition of Clusters Browsing Action on Topics

◼Analysis: Based on users’ time-series browsing action, residents in

the facility are concluded into 5 major clusters.

◼Discussion: Users in same cluster show similarity based on their

time-series browsing action.

Cluster 

2.2

Cluster 

2.1



◼Analysis: Each cluster’s attributes, mean and Relative Standard Deviation (RSD) 

are calculated to find relationships among residents’ behavior, values, and interests.

◼Discussion: Many features showed high variability despite low RSDs, showing the 

uniqueness of each cluster.

◼Conclusion: Relatedness exists between users’ browsing activities and potential 

interests. ⇒ Management can infer resident preferences by observing SNS activity.

◼Future Work: Interview with residents is required to further proof he relatedness.

5.1 User Clustering（2/3）
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Cluster % of Sense of Value The Degree of Interest on each Topic

Cluster
User

No.

Survey

Replies
Safety

Conveni

ence & 

Confort

Commu

nity 

Value

Pride 

Value

Asset 

Value

T2

Admin 

Notificati

on

T4

Give 

Away

T5

Question

s & Help

T6

Info 

Sharing

T7

Event & 

Activities

T8

Complai

ns

T9

Daily 

Chatter

T10

Crime 

and 

Disaster

S1

Child 

Rearing

S2

Natural 

Environ

ment

S3

House 

Reform

S4

Mix 

Bazaar

Total 167 78
27.6%

(37%)

28.2%

(29%)

12.0%

(51%)

10.7%

(47%)

21.4%

(47%)

50.6%

(49%)

55.8%

(54%)

58.3%

(47%)

67.3%

(41%)

46.2%

(67%)

43.6%

(65%)

36.5%

(79%)

59.6%

(49%)

30.8%

(115%)

48.7%

(57%)

64.1%

(52%)

51.3%

(72%)

Cluster

1
25 9

23.7%

(50%)

26.2%

(25%)

13.5%

(68%)

11.4%

(31%)

25.2%

(52%)

61.1%

(55%)

55.6%

(54%)

61.1%

(36%)

72.2%

(36%)

50.0%

(71%)

38.9%

(86%)

44.4%

(88%)

61.1%

(36%)

16.7%

(150%)

72.2%

(50%)

72.2%

(50%)

33.3%

(75%)

Cluster

2
28 15

29.0%

(37%)

30.0%

(28%)

10.8%

(41%)

11.3%

(41%)

18.8%

(31%)

46.7%

(28%)

43.3%

(74%)

56.7%

(31%)

70.0%

(36%)

43.3%

(60%)

43.3%

(41%)

40.0%

(85%)

63.3%

(47%)

20.0%

(127%)

50.0%

(38%)

76.7%

(42%)

40.0%

(85%)

Cluster

3
36 10

22.8%

(36%)

29.6%

(31%)

9.6%

(54%)

11.8%

(54%)

26.2%

(48%)

50.0%

(47%)

55.0%

(52%)

55.0%

(67%)

70.0%

(37%)

25.0%

(105%)

45.0%

(82%)

30.0%

(86%)

60.0%

(53%)

15.0%

(161%)

45.0%

(63%)

70.0%

(50%)

45.0%

(63%)

Cluster

4
39 22

30.0%

(34%)

29.5%

(26%)

10.9%

(42%)

11.0%

(54%)

18.6%

(46%)

50.0%

(44%)

56.8%

(49%)

54.5%

(56%)

65.9%

(49%)

52.3%

(55%)

40.9%

(61%)

34.1%

(70%)

59.1%

(56%)

50.0%

(76%)

45.5%

(58%)

61.4%

(56%)

59.1%

(72%)

Cluster

5
39 22

28.1%

(35%)

25.9%

(32%)

14.3%

(47%)

9.3%

(44%)

22.4%

(46%)

50.0%

(62%)

63.6%

(50%)

63.6%

(43%)

63.6%

(43%)

50.0%

(69%)

47.7%

(68%)

36.4%

(76%)

56.8%

(49%)

31.8%

(124%)

43.2%

(65%)

52.3%

(55%)

61.4%

(61%)

Sense of Value and Degree of Interests’ Average and RSD

Cluster１:High focus on asset and community 
value; strong interest in notices, casual posts, 
and natural environment.

Cluster２:Low focus on asset and community 
value; little interest in exchanges.

Cluster３:Low focus on safety and community; 
low engagement with events and posts; lowest 
view count; male-dominant.

Cluster４:Low focus on asset value; low interest 
in events and parenting.

Cluster５:High focus on community value; 
strong interest in item exchanges.

The Whole Users：Base for comparison

Red Text

Legend

Whole users (Base of Comparison)

：RSD lower than base

：Average shifting more than 5% 
from the base

Average.

(RSD)
：Each cell show average and RSD

𝑅𝑆𝐷𝑖,𝑚 =
𝑆𝑡𝑑. 𝐷𝑒𝑣.𝑖,𝑚
𝑀𝑒𝑎𝑛𝑖,𝑚

∗ 100%

5. Analysis and Discussion



5.1 User Clustering（3/3）
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1~4
（E.O. Apr.）

2~5
（ E.O. May.）

3~6
（ E.O. Jun.）

4~7
（ E.O. Jul.）

5~8
（ E.O. Aug.）

6~9
（ E.O. Sep.）

7~10
（ E.O. Oct.）

8~11
（E.O Nov.）

The Temporal Shifting of Users’ Clustering

Survey is 
taken in 

December

No Survey 
Data at 

Beginning

Measures & 
Topics

Measures & 
Topics

Measures & 
Topics

Measures & 
Topics

Measures & 
Topics

Measures & 
Topics

Measures & 
Topics

◼Analysis: Clusters were 

calculated every 4-months.

◼Discussions: Users’ temporal 

transitions between clusters 

were observed. Which 

potentially reflect the effect of 

events and measures.

◼Implication: Tracking the SNS 

data and users’ cluster 

transition potentially offer 

real-time monitoring for the 

measures and events, and 

further “know the residents”.

◼Limitation: Lack of 

continuous survey to further 

proof such transition. 

Continuous survey shall be 

taken in future.

5. Analysis and Discussion



5.2 Quantitative Assessments of Measures （1/3）
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The Temporal Change of Measures’ Degree of Impact

◼Analysis: Two separate 

measures implemented, "Home 

Renovation" and "Mixed 

Bazaar", are compared by 

calculating their total impact.

◼Discussion: The actual effect 

(degree of impact to) and 

tendencies of the become 

comparable between different 

measures.

◼Conclusion: The research:

①Enabled quantitative 

comparison of events and 

measures in large residential 

facilities.

②Identified the temporal 

characteristics of each 

initiative's impact.

Days

Slow, but 

long-lasting

Quick, but 

short in term.

D
e
g
re

e
 o

f 
Im

p
a
ct

5. Analysis and Discussion



◼Analysis: Separated total impact into topics and examined both direct and indirect effects based on Day 96.

◼Findings: Direct effects were almost same for both measures. However, "Mixed Bazaar" had strong indirect 

effects from various topics, while "Home Renovation" showed high indirect impact through "Info Sharing."

◼Conclusion: By distinguishing direct and indirect effects, secondary impacts of measures can now be identified 

and evaluated.

5.2 Quantitative Assessments of Measures （2/3）
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D96 D96S3[House 
Reform]

S4[Mix 
Bazaar]

M
easu

res’ T
o

tal Im
p

act

M
easu

res’ T
o

tal Im
p

act

5. Analysis and Discussion



◼Analysis: Perceived benefit (interest fulfillment) from each measure are quantified based on user and cluster

◼Findings:

◼"Mixed Bazaar" (red) showed a polarized distribution. "Home Renovation" (blue) had a more even spread around 0-5.

◼Clusters 1 and 3 had low benefit, while Clusters 2 and 4 showed the highest.

◼Conclusion: Measures impact can be evaluated per user or cluster.

⇒ Enabling discussion on which user segments were most effectively engaged.

5.2 Quantitative Assessments of Measures （3/3）
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Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

M
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u
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 U
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5. Analysis and Discussion



◼This study integrated survey data with resident-exclusive SNS to quantitatively evaluate the effectiveness of

management initiatives in large-scale residential facilities and to observe temporal changes. Key outcomes are:

◼① Modeled the value realization structure of the SNS by with 「User – Objective -Subjective」 3 –domain model.

◼② Identifying correlations between user behavior and both values and interests through time-series clustering.

◼③ Quantitatively assessing initiative effects, distinguishing between direct and indirect impacts, temporal variations, and

cluster-specific characteristics.

◼Future work will focus on evaluating initiative effects through user state transitions and dynamic system

modeling.

6.1 Conclusion
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6. Conclusion

Objective

By integrating traditional survey data and resident-exclusive SNS data,

the study aims to build a systematic model that captures residents’

dynamic needs of large-scale residential buildings,

and enables data-driven, quantitative evaluation of management measures over time.

SNS
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