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中文摘要 

在1946至1964年之間出生的戰後嬰兒潮，奉獻了大半輩子在於工作，因此擁有較

高的收入以及較充裕的自由時間。毫無疑問地，他們是最有資格也最值得去追求

幸福的族群了。 

這篇論文基於PERMA這個模型對於幸福所提出的五個元素，針對其中的“社交

關係”進行研究。並以社會資本來當作研究的核心，近而探討線上以及線下的行

為對於社會資本所造成的影響。 

在這篇論文中，我們會透過所設計的機制，來量化個體的社會資本。並利用活動

導向的推薦來增加以及最佳化個體的社會資本。更希望可以透過人與人之間的強

弱連結，使彼此之間互相影響，共同創造更大的社會資本以及更好的社交關係。

透過我們的機制，系統可以了解嬰兒潮顧客的社交情形，並推薦適合他們從事的

社交活動。 

長期來看，我們認為微觀的社會資本可以影響到宏觀的社會資本。如同個體可以

影響到其所在的群體一樣。研究最後的目標是幫助嬰兒潮顧客達到社會幸福，並

創造一個使用者可以共同創造價值的生態系。 

 

關鍵字：社會資本，社會幸福，戰後嬰兒潮，社交關係，最大化社會資本 
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Abstract	
	
	

Baby boomers, which mean people who were born between 1946 and 1964, devoted 

most of their life at work. Because of the high income and free time they have, they 

undoubtedly are the most capable but also the most worthy to pursue wellbeing. This 

paper will focus on one of the elements of wellbeing, which is the relationship part of 

PERMA model. The core of this research is on social capital that is related to user's 

behaviors online and offline. In this research, we want to quantify each user’s social 

capital, and then increase and maximize it through our particularly devised 

mechanism. By the strong or weak ties between users, they could co-create higher 

social capital and better relationships. Through our mechanism, we can understand 

baby boomers’ social situation and improve it by recommending virtual and physical 

activities. In the long term, we thought micro social capital can affect macro social 

capital, as a person can affect others. The final goal of this research is helping baby 

boomers achieve social wellbeing and create an ecosystem for users to co-create value 

in relationships.  

 

Keywords: Social capital, social wellbeing, baby boomer, relationship, maximize 

social capital. 
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CHAPTER 1 INTRODUCTION 

 

1.1	Background	and	Motivation	

 

Baby boomers, which mean people who were born between 1946 and 1964 (AARP, 

2004), are between 51~69 years of age today. Some of them are retired, while others 

are at the summit of their career. According to the statistics shown as Figure 1.1 and 

Figure 1.2, baby boomers have the highest average income in the U.S. and Taiwan 

(census bureau, 2014; ROC DGBAS, 2014). They undoubtedly are the most capable 

but also the most worthy to pursue wellbeing, for they spent most of their lifetime in 

the work.  

 
Figure	1.1	American	2014	average	income	distribution	 	

(Source:	census	bureau)	
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Figure	1.2	Taiwan	2014	average	income	distribution	(source:	ROC	DGBAS)	

 

Wellbeing is an esoteric word, which means an extensive concept over happiness 

(Seligman, 2011). In order to achieve wellbeing, social capital is a critical factor 

(Grootaert et al. , 2003). Meanwhile, with the rapid rise of social media (Statista, 

2015), social capital becomes more massive assets (Zúñiga et al., 2012). One of the 

most popular definitions of social capital is proposed by Bourdieu and Wacquant 

(1992), who refers to social capital as “the sum of the resources, actual or virtual, that 

accrue to an individual or a group by virtue of possessing a durable network of more 

or less institutionalized relationships of mutual acquaintance and recognition” 

(Bourdieu and Wacquant, 1992, p119). There are three levels of social capital: micro, 

meso and macro. The micro-level social capital focuses on individual's 

socio-emotional benefits of social interactions, meso and macro social capital focus 

on the wider aspect such as political, communities, and general trust (Halpern, 2005). 

Compared with the human capital and physical capital, social capital is relatively 

difficult to measure because there are no specific costs or numbers. Social media 
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provides a simple way to measure social capital, for it’s easy to access the data of 

interaction between people. Through measuring micro social capital, it’s easier to 

understand a person’s relationship situation (Antheunis, Abeele and Kanters, 2015). 

But there are lots of the measurements should be through questionnaires as main 

sources, for example, the Integrated Questionnaire for the Measurement of Social 

Capital (SC-IQ) and Social Capital Assessment Tool (SCAT) (Grootaert et al., 2003; 

Krishna and Shrader, 1999). These questionnaires are not suitable for repeated 

measuring in short period of time, because it takes too much time and answers do not 

change significantly. If we need to monitor every moment of social capital and 

ameliorate behaviors based on the tiny changes, only questionnaires is not appropriate 

to use. 

In this research, we propose a service to engage baby boomers to achieve social 

wellbeing by increasing social capital with the following two dimensions: online and 

offline. The first dimension, online, we will focus on the behaviors of baby boomers 

on social website. The second dimension, offline, we want to understand the real 

world relationship situation of baby boomers. Through the above two dimensions, we 

will provide solution, get feedback, and provide a better solution to increase social 

capital. By engaging baby boomers in this dynamic ecosystem, the gap between baby 

boomers and social wellbeing would be decreased.  

Our research is a part of a big integrated project iEnjOrange, which features the 

PERMAV value (positive emotion, engagement, relationship, achievement and 

vitality), and generate solutions for baby boomers to achieve wellbeing.  
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1.2 Research Question	

 

By the following empathy map (Figure 1.3), which is based on the backgrounds 

mentioned in the previous section, there is a critical gap between baby boomers and 

wellbeing:  

Baby boomers like and do not exclude to do activities and make new friends, but they 

do not know how to approaching other groups or how to get new information.  

	
Figure	1.3	Empathy map 

 

 

In this paper, we aim at the issues about improving their relationship by 

measuring and increasing social capital, improving relationships by behavior change 
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and integrating all the resources to maximize macro social capital, which are 

illustrated as below: 

(a) How to measure social capital through social media and real world activities?  

In this research, measuring social capital is a basic but important procedure. We focus 

on the way to have better relationships, however, how to define “better”? We believe 

that social capital is an index, which can quantify relationship. Through social media 

and real world activities, it’s easy for us to get some data related to social capital. 

Therefore, measuring social capital through social media and activities is the first step 

of this research. 

(b) Get solutions through optimization methods to ameliorate relationships and 

integrating behavior, social and resources to maximize social capital. 

Each person must have different backgrounds and habits, it affect the way to 

intervene them. All of the users need an initial position and the optimization methods 

because it determines their intervention and behavior change. After solving this 

problem, the following procedure will be more efficient and meaningful. The 

highest-level goal of this research is increasing and maximizing social capital, micro 

and macro, and make all of the baby boomers achieving social wellbeing. In order to 

maximize social capital, in the beginning, we need to find the way to increase 

individual social capital. Because there are lots of factors that affect social capital, we 

need to integrate all of the resources we might require, such as network of friends or 

lifestyle. If we can understand and control these elements, we could generate the 

optimal methods and provide solutions. 

(c) Through increasing and maximizing the social capital we measured, baby 
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boomers could ameliorate relationship and achieve social wellbeing. 

After finishing the procedures of measuring, increasing and maximizing, the result of 

affecting social wellbeing needs to be verified. This research will make sense if we 

confirm that baby boomers do achieve social wellbeing because of improving social 

capital. Combine with the existing research we mentioned before, we hope we can 

prove the value of social capital we measured, and make baby boomers achieve social 

wellbeing. 

 

 

 

 

Through	increasing	and	maximizing	social	
capital,	baby	boomers	could	ameliorate	
relationship	and	achieve	social	wellbeing.	

Optimization	methods	to	ameliorate	

relationships	and	integrating	resources	
to	maximize	social	capital.	

How	to	measure	social	capital	

Social	media	

Activities	

Optimization	methods	

Initial	position	

Increase	

Maximize	

Figure	1.4	Research question framework 
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1.3 Research Method 

 

As we can see the gap between baby boomers and social wellbeing, we came up with 

four modules, which are social capital measurement module, social capital increase & 

maximization module, social wellbeing achievement module and co-fulfilling 

verification module. The following statements briefly describe these four modules: 

Social capital measurement module is composed by 4C, which are collect, 

categorize, create and compute. Each stage has its own formulas and mechanisms, 

which are used to measure social capital. After this stage, system could calculate users’ 

micro social capital. 

Social capital increase & maximization module focuses on helping users to 

optimize their social capital. System will provide the suitable recommendations to 

users to change their behaviors, and then recalculate their social capital. In this section, 

we believe users could accept our advices and try something different or do 

something different ways. 

Social wellbeing achievement module will integrate other resources, which are in 

our iEnjOrange platform. This stage could make our recommendations more 

comprehensive. 

Co-fulfilling verification module provides the results of this system. By the 

results of final questionnaire, system will determine to adjust mechanism or 

proceeding. 
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1.4 Purpose and Contribution  

 

The aim of this research is to develop methods for baby boomers to achieve social 

wellbeing. In order to fulfill this goal, our system develops four modules, which are 

based on social capital. These four modules correspond to the following two main 

proposes: First, calculating social capital of individuals and digitalizing their 

relationships. It’s not only help them understand their relationship situation, but also 

make system have basis to provide suggestions. Second, optimizing their social 

capital to achieve social wellbeing. System will set maximizing social capital as a 

goal, and make baby boomers increase their social capital by our mechanisms. 

Through optimizing social capital to fulfill the ultimate goal, achieving social 

wellbeing. 

 Through developing the above proposes, this research will give two major 

contributions. First, developing methods to measure social capital through social 

media and wearable devices. With the advance in technology and rise of social media, 

virtual and reality behaviors of users could be monitored at all time. It provides a 

good way to measure social capital. Second, developing formulas and mechanisms to 

optimize social capital. We provide some methods to recommend the suitable 

activities for baby boomers by our system. Through these mechanisms, baby boomers 

would be more willing to do activities and thus achieve social wellbeing. 
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1.5 Content Organization 

 

In Chapter 1, we elaborate little about social capital and baby boomers, propose our 

research questions, research method, proposes, contributions and content 

organization.  

 In Chapter 2, which is the literature review section, we will introduce and discuss 

the existing researches, which are related to the classification of social capital, 

architecture of social capital and measuring social capital. The principles of our 

research are developed and based on those literatures. 

 In Chapter 3, we will propose our entire platform, which names iEnjOrang. The 

conceptual framework and architecture of iEnjOrange would be mentioned in this 

chapter. 

 In Chapter 4, the complete picture of our system would be illustrated, which 

contains conceptual framework, system architecture, modules and formulas. All of the 

system mechanisms will be described in this chapter. 

In Chapter 5, we proposed an application scenario to over view the entire service.  

In Chapter 6, we design an experiment to verify our concepts and mechanisms. 

After that, we represent the results of our experiment and propose some findings.  

In Chapter 7, we sum up the current development and raise the future work of 

this research. 
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CHAPTER 2 LITERATURE REVIEW 

 

In this chapter, we discuss the basis and methodologies as the foundational knowledge 

of our research. In order to achieve social wellbeing, we develop mechanisms based 

on the concept of social capital. The review of the concept social capital, social 

capital architecture and social capital measurement are elaborated in the following 

sections 

 

2.1	Social	Capital	

As shown in figure 2.1 (Realo, 2009), the concept of social capital began widespread 

since approximately 1999. The most popular definition of social capital was 

mentioned in chapter 1, which roughly represents social capital as the sum of actual or 

virtual resources (Bourdieu and Wacquant, 1992). But there are still lots of definitions. 

For example, Couto & Guthrie (1999) thought that social capital represents a moral 

resource of trust and cooperation; Briggs (1997) indicated social capital as a resource 

that is embedded in all human relations. There are also many scholars who had 

classified social capital or defined its scope. For example, Grootaert & Bastelaer 

(2002) classified social capital into two types; they are structural social capital and 

cognitive social capital, which will be explained in section 2.1.2. Nevertheless, each 

literature indicated that social capital is the more the better, just like other capitals. 
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The following statements will illustrate the different perspectives of classification and 

architecture of social capital. 

 

2.1.1	Classification	of	Social	Capital	

(1) Micro, Meso and Macro social capital (Halpern, 2005; Chen and Jiang, 2005) 

This type of classification is based on the range of scope and units of analysis 

(Chen and Jiang, 2005). First, micro social capital focuses on the social relationships 

or interactions between individuals. For example, the relationships and influences 

between each employee in the company belong to micro-level social capital, which 

usually considers the social relationships between individuals and small groups. 

Second scope of social capital is meso-level, which contains the range between 

micro-level and macro-level. It is usually regional and communal, for example, when 

we use the same point of view to consider a company, the relationships and 

interactions between departments are closed to the concept of meso-level social 

capital. The last one is macro-level social capital; it is no doubt represents the 

Figure	2.1	Social	capital	literature	growth	graph	
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maximum range of social capital. Macro-level social capital indicates the sum of 

social capital in the entire environment. The definitions of the above three types of 

social capitals are relative, which means that their scope are related to the entire 

environment and architecture. 

(2) Bonding, Bridging and Maintained Social Capital (Putnam, 2000; Ellison et al., 

2007) 

This type of classification focuses on the strength of the link between two objects. 

First, bonding social capital is linked to the strong ties, which represent the close 

relationship such as family and friends. It contains strong emotional links and great 

influence. Second, bridging social capital indicates the weak ties, which mean the 

loose relationships between individuals. For example, the friends of friends or the 

working partners in a short period of time. Bridging social capital perhaps doesn’t 

have too many strong links and affects, but it connects two groups just like the bridge 

and let all of the nodes in the network can link up (Buchanan, 2003). According to a 

Facebook related research (Antheunis et al., 2015), both of bonding and bridging 

social capital have relatively significant varying. For example, they have great 

influence by self-esteem, life satisfaction and the spending time on social media 

(Antheunis et al., 2015). The third one is maintained social capital, which means the 

relationships with long distance or long time disconnected.  

In this research, we only classify social capital into two extreme sides: bonding 

and bridging, micro and macro, which have significant differences and are simple to 

distinguish. 
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2.1.2	Architecture	of	Social	Capital	

 

According to Nahapiet and Ghoshal (1998), social capital could be analyzed into three 

dimensions: structural, relational and cognitive. The following statements will briefly 

illustrate these three dimensions. 

(1) Structural dimension 

This dimension contains three sub-dimensions: network tie, network 

configuration and appropriable organization. Network tie is related to the access, 

timing and referral of resources. Network configuration is relevant to density, 

connectivity and hierarchy of social network. Appropriable organization indicates the 

potential value of groups or organizations. All of them are established on social 

network, which is the basis of social capital (Coleman, 1988). In structural dimension, 

it represents the appearance of the whole social networks, such as how this node 

connects to others. We consider this dimension is related to the quantity of social 

capital. 

(2) Relational dimension 

There are four sub-dimensions of relational dimension: trust, identification, 

norms and obligations & expectation. There are many scholars thought trust is the 

most important element in this dimension (Putnam, 1995; Nahapiet and Ghoshal, 

1998; Halpern, 2005). Identification includes the Identification of themselves or 

others. Norms include rules, laws and value system. Obligations and expectation 

represent the reciprocal situation between two people or groups. In simple terms, all 
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of the above four sub-dimensions can be regarded as the quality of social capital.  

(3) Cognitive dimension 

This dimension contains two sub-dimensions, which are narratives and codes & 

language. Both of them are related to the effective communications between nodes. 

We consider cognitive dimension as the efficiency of exchanging of information, and 

it also belong to the quality of social capital. 

 The architecture of social capital in this research is based on the above three 

dimensions. We roughly divide social capital into two elements: social degree and 

social quality. Social degree represents the quantity of social capital, which 

corresponds to the structural dimension. Social quality corresponds to the concept of 

relational and cognitive dimension. 

 

2.2	Social	Capital	Measurement	

 

With the emergence of social capital, there are lots of researches focus on measuring 

and quantifying them. These researches generally can be divided into two types: 

questionnaire and transaction logs. In this section, we will describe them by the 

following statements. 

(1) Questionnaire 

There are lots of researches use questionnaire as the measuring tool (Wiertz and 

de Ruyter, 2007; Grootaert et.al, 2003; Krishna and Shrader, 1999; Wasko and Faraj, 

2005). It’s necessary for a questionnaire to be classified into several main dimensions. 
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In the measurement of SC-IQ (Grootaert et.al, 2003), there are six main dimensions 

and covering most of questionnaire classifications:  

(a) Groups and Networks 

This dimension is the most common category of measuring social capital. It 

defines the context of a member, or the diversity of a group. For example, the extent 

and environment of the community of members are large or little, complicated or 

simple. This dimension provides the miniature of social network and the basic social 

relationship situation. 

(b) Trust and Solidarity 

This dimension focuses on the trust between friends, neighbors or strangers. It 

contains some canonical trust questions to get the trust related information. 

(c) Collective Action and Cooperation 

This part explores the situation of cooperation, such as in companies, groups or 

communities. Whether positive or negative, the situation would be discussed and into 

consideration.  

(d) Information and Communication 

This dimension focuses on the rapid transmission of messages and the disclosure 

of information. Whether in a large community or a small group, the interaction of 

information is important and has a positive impact on entire social network. 

(e) Social Cohesion and Inclusion 



	

	 16	

Because of communities are composed by several entities, it must have some 

conflicts or arguments. Therefore, social cohesion and inclusion are important 

whenever conflicts occurred.  It represents the stability of the social network and the 

ease of maintenance. 

(f) Empowerment and Political Action 

The last one is related to the power of individuals in the network. In order to 

control without losing freedom, each entity in a group must have appropriate authority 

just like the meaning of freedom. 

By the above six dimensions, researchers could get the social capital of 

individuals and groups. However, with the rise of information technology and social 

media, there are more and more information we can get from the Internet. The 

following will illustrate another method of measuring social capital. 

(2) Transaction logs 

Because of the large amount of data exists on the Internet, some researchers use 

transaction logs to analyze social capital. In the virtual world, some research shows 

that people who have high social capital would be more active on the social media 

than others (Rafaeli, 2004). Another research indicated that the virtual social capital, 

which is based on real world relationship, has strong links and better developments 

(Chi et al., 2009). Although the results of each research are different, but all of them 

prove that there are clues between each behavior on the Internet, such as posts or 

comments.  

 According to all of the above researches, our research integrate questionnaire 
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and transaction logs. In the beginning of the study, we would ask users to fill in the 

questionnaire, and then continuously monitor users through social media and 

wearable devices. Finally, according to the final questionnaire to verify the results, we 

believe that through combining these two methods, our mechanisms can calculate and 

utilize social capital more effectively and accurately, and thus fulfill the goal of baby 

boomers to achieve social wellbeing. 
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CHAPTER 3 iEnjOrange PROJECT 

 

Nowadays, people’s expectation to quality of life grows higher and higher. 

Health becomes a hygiene factor, a basic need. Especially for the baby boomers aged 

beyond 50, they have already spent most of their lives on pursuing something, and 

besides staying in health, “wellbeing” now is a higher goal for them to pursue. 

iEnjOrange plans to provide a platform that integrates services from different 

stakeholders and creates an ecosystem focusing not only health but also wellbeing. 

This chapter aims to depict the whole picture of our integrated research project－

“iEnjOrange”. 

 

3.1	The	Conceptual	Framework	of	iEnjOrange	

 

In iEnjorange, we assume that wellbeing is an ultimate goal for everyone. 

Wellbeing is a broader concept beyond happiness (Seligman, 2011). In order to 

achieve wellbeing, we thought there is no doubt for them to find their own meaning in 

life because meaning refers to a sense of comprehensibility (Park, 2014) and it is 

central to wellbeing (Steger, 2012). But the word “meaning” is too abstract to realize, 

it needs some method to measure and calculate. Based on PERMA model, there are 

five dimensions: positive emotion, engagement, relationship, and accomplishment 

(Seligman, 2011). 
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PERMA model is our core theory, to which we add another concept, vitality, as 

shown in figure 3.1. It’s important to define and explain what they really work. There 

are some statements of explanation as follows: 

 

 

Note: P = Positive Emotion; E = Engagement; R = Relationship; A = Accomplishment; V = Vitality 

 

PERMAV is our core theory, as shown in figure 3.1, we need to find meaning 

through PERMAV. It’s important to define and explain what they really work. There 

are some explanations as follows: 

 

l Positive Emotion: 

Positive Emotion involves positive senses, such as pleasure, comfort, good, 

happy, satisfied, and so on (Seligman, 2012). Positive Emotion has been considered 

as an important factor toward flourishing by many positive psychologists (Rogers, 

1951; Maslow, 1954 & 1962; Jahoda, 1958; Erikson, 1963 & 1982; Vaillant, 1977; 

Deci & Ryan, 1985, Ryff & Singer, 1996; Murray, 2003; Cameron et al., 2003). 

l Engagement: 

Strength

	

Activity

	

P	 E	 R	 A	 V	

Meaning	

Wellbeing	

Figure	3.1	Conceptual	Building	Block	
 



	

	 20	

Engagement is related to the sense of flow, which means one is completely 

self-less absorbed in activities (Csikszentmihalyi, 1997). People may feel time 

passing quickly, and focus on what they are doing when they are in flow 

(Csikszentmihalyi, 1999).  

l Relationship: 

Relationship involves one’s authentical connection with others (Seligman, 2012), 

and it is a critical factor of achieving wellbeing (Grootaert et al., 2003). Through 

measure social capital in online and offline, it’s easier to understand people’s 

relationship situation and achieving social wellbeing (Antheunis, Abeele and Kanters, 

2015).  

l Accomplishment: 

Accomplishment relates to the sense of accomplishment and successful pursuits 

(Seligman, 2012). According to Seligman’s PERMA model, achievement means a 

sense of accomplishment and success in one’s pursuits. Further, achievement is 

strongly linked with purpose and pursuit of important goals, which are elements of 

meaning of life (Park, 2014). We propose that we can reach higher degree of 

Accomplishment, when we well pursue meaning and purpose in life. 

l Vitality: 

In iEnjOrange, vitality means health, which represents one’s physical and 

phschological status. In addtion to being the most fundamental element regarding the 

other four values, vitality is even more important among seniors. For example, the 

prevalence of reports of four chronic conditions increased significantly among 40- to 

59-year-olds baby boomers, including cardiovascular disease, obesity, lung problems, 
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and diabetes (Martin et al., 2009).  

l Meaning 

Meaning involves one’s purposeful and meaningful sense (Seligman, 2012). 

Meaning in life has been found a great importance in psychology, even in positive 

psychology, which is popular recently, leading to wellbeing. Steger in 2013 stated that 

the influences of Relationship and Achievement depend on character of each 

individual, which is affected by personal strengths. And, Achievement related to goals 

and purposes pursuing, which also are covered by Meaning (Park, 2014). Engagement 

and Positive Emotions cannot stand alone without meaning pursuing (Steger, 2013). 

Therefore, we put Meaning as our base of concept.  

l Strength 

Identifying and developing Strengths can help individuals to keep pursuing goals 

(Segerstom, 2001), and help them to identify meanings and purposes (Sweeney, 2014). 

As the result, we define strength as one of our bases under meaning. 

l Activity 

Therapeutic recreation has developed for a long time in positive psychology. It 

means that specialists utilize one’s leisure experiences to enhance Strength, and reach 

the goals, which is meaning and purpose in life (Anderson and Heyne, 2012). In our 

project, we facilitate activities intervention as leisure intervention to provide to 

individuals and help them reach their final goals in life. Therefore, Activity is also an 

important base under Meaning in our project. 
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3.2	The	Ecosystem	of	iEnjOrange	

  

In order to improve wellbeing through meaning in life, it is not easy to achieve it only 

by a device or a service. That is why iEnjOrange project not only needs a platform but 

builds a whole ecosystem, which is depicted as a value network shown as Figure 3.2. 

The main purpose of iEnjOrange is to co-create the value and deliver them to users by 

the cooperation between each stakeholders and the integration of resources.  

 

As the main role between stakeholders and consumers, iEnjOrange holds massive 

user information, e.g. biological information and user behaviors etc. According to 

these information, iEnjOrange tries to find the meaning of each users and cooperates 

Figure	3.2	The iEnjOrange Ecosystem	
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with all the stakeholders in our ecosystem to provide integrated services and 

encourage users to achieve their life meanings. 

The stakeholders inside dotted lines are in the same system and directly impact the 

value co-creation of iEnjOrange platform. On the other hand, the stakeholders outside 

the dotted lines support the operation of the platform. They will be individually 

introduced as follows: 

1. Activity Providers 

In the ecosystem of iEnjOrange, activity providers are one of the most important 

stakeholders, which directly or indirectly provide baby boomers with their favorite or 

potentially interesting activities. iEnjOrange platform can support the activities in 

many ways, like biological information, location information, user behavior, or 

communication and interaction. Users will be more willing to join or enjoy activities 

as activity providers can provide feedbacks to iEnjOrange, such as user behavior or 

status. This will result in a positive feedback cycle and gradually find the real views 

of users’ lives.  

2. Digital Service Providers 

 Apps for wearable devices are the key stakeholders bridging between activity 

providers and iEnjOrange. The purpose of Apps is to support users to record 

behaviors through wearable devices. 

3. Insurance Companies 

 iEnjOrange plans to cooperate with insurance companies and issues new health 

care plan, which focus on not only health but also wellbeing to improve the quality of 

life. Insurance companies provide users with smart wearable devices for free so that 
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the users can enjoy the services in iEnjOrange platform, which are co-created by the 

service providers.  

4. Medical Institutions  

 iEnjOrange holds massive user information so it can know the lifestyles or habits 

of users by analysis and professions can find meaningful insights from the analysis 

results. This provides a way for medical and health care institutions to accurately 

track the patients’ life and doctors can track the changes after treatments and see 

whether they are effective. This will improve medical-related institutions and their 

treatments in the long run. 

5. Device Suppliers 

 Since iEnjOrange platform highly relies on smart wearable devices, iEnjOrange 

includes device suppliers in our ecosystem. We expect that the device suppliers can 

cooperate with the insurance companies in leasing model so that the users 

participating the new insurance plan can freely use the device and normal users can 

directly buy it as well.  

6. Banks & Venture Capital Companies 

iEnjOrange cooperates with financial institutions to encourage App developers to 

develop new Apps and to lower the threshold of it. A financial institution like a bank 

or a venture capital company plays a role as an investor. App developers propose their 

ideas to the investors and those who hold potential benefits and markets can win the 

investme1nts from the bank or the venture capital company.  
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3.3	The	System	Architecture	of	iEnjOrange	 	

 

The iEnjOrange project intends to provide services to help baby boomers achieve 

their life well-being with an integrated wearables-based platform. The platform is 

activity-driven and focuses not only vitality but PERMA well-being. It comprises of 

four components including Well-being Maximization System, Meaning System, 

Relationship Ameliorating System, and Positive Emotion and Engagement 

Optimization System (as shown in Figure 3.3).  

	

Figure	3.3	The iEnjOrange System Architecture	
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l Well-being Maximization System 

This system integrates all the resources within the platform and generates 

personalized activity-based interventions through an approach that combines the 

results of local mechanisms to get the global optimality. It also uses an 

evaluation matrix to measure well-being value, a multi-dimensional concept, 

between each intervention. By the well-being valuation and maximization, the 

system tries to provide the most appropriate interventions with most expected 

value. 

l Meaning Searching System 

We proposed a mechanism using strength-based activity intervention to 

help individuals reach their meaning value maximization. To reach the goal, we 

identify what users’ strengths and plans are, and adjust users’ plan through 

changing activities they are engaging based on their individual signature 

strengths. 

l Relationship Ameliorating System 

This system provides methods to improve relationship based on the concept 

of social capital (Putnam, 1993). According to the behaviors on virtual and real 

world, system will provide solutions by the following four modules: social 

capital measurement, social capital increase & maximization, social wellbeing 

achievement and co-fulfilling verification. These modules quantify each user’s 

social capital and provide suggestions to maximize it. After receiving feedbacks 

from users and the entire platform, system will adjust to match the obtained 
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information. In this system, we are dedicated to improve relationship and achieve 

social wellbeing. 

l Positive Emotion and Engagement Optimization System 

We use the physical data got from the wearable device to measure the 

positive emotion and engagement of users in a short or long term time. The 

real-time data can be grouped to analyze in process in order to optimize the value 

of data in the comprehensive measurements. The ultimate goal of this system is 

aimed to achieve the autonomy in the circle of the whole system. 

 

3.4	The	System	Flow	

 

To maximize values which our target agents get, we provide several stages to 

achieve the goal. There are four stages: sensing, monitoring, optimization, and 

autonomy. 

In the first stage, sensing, each user have a unique preference for their well-being. 

Some think relationship is the most important matter for well-being; others may think 

positive emotion is. Before we measure the well-being values, we need to know the 

preferences of each well-being value of individual user, and collect some initial input 

to calculate a score matrix which would be used in the second stage. To get initial 

input, There are some questionnaires, such as social media linked questions, device 

equipped questions and a training process offered by wearable device to get close 

view about our users. All these results can be used as references to measure PERMA 
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scores each set of activities in the second stage we will explain in the next section. 

In the second stage, monitoring, our system take one week to monitor each user 

daily activities and detect PERMA scores while the user are doing specific activity. 

Each scores detections are manage by different module: positive emotion and 

engagement optimizing system, relationship ameliorating system, meaning searching 

system, and well-being maximization system. All the scores would be sent to 

well-being maximization system to generate a score matrix. By collecting all the 

activities he/she did through different content tags, the system can detect which 

activities might be more suitable for that user and we stored PERMA score matrix for 

the usage of following stages. Some constraints and limitations are necessary, such as 

twice date with friends a week. All modules can generate constraints and limitations 

based on the first stage results or PERMA concerns, and they also can be used in the 

next stage. 

In the third stage, optimization, at beginning of this stage, positive emotion and 

engagement optimizing system, relationship ameliorating system and meaning 

searching system provide some possible context tags of activities, based on the each 

system’s scores, constraints and limitations collecting from second stage. (Context 

tags refer to some kinds of contexts when doing an activity, which are divided from 

three perspectives of three systems, as shown in Table 3.1) All the context tags can be 

integrated at the well-being maximization system, and be compared with current 

service of third party to calculate the recommendation checklist for the next week. 

The checklist as input is sent from well-being maximization system to the other three 

modules, and each system take the initial input from stage one, and the scores 
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collecting from second stage and the user rating are taken into account to adjust 

average scores to customize score. Each of systems send the new score matrix and 

new activity recommendation tags to well-being maximization system. After the 

system receives the outputs from the other three systems, the system integrate activity 

recommendation tags to get a new comprehensive checklist for that user by matching 

all constraints and limitations. However, the checklist of activities that we expected to 

create maximum value to the user sometimes is not the most suitable one. Due to the 

inconsistency, the system would iterate four stages to improve the suitable degree of 

recommendation once by once.  

When the user achieve maximum value, which means the whole set of activities 

is the most suitable recommendation for the user, the process may enter into the final 

stage, autonomy. Although the user achieve his/her maximum value, it is possible that 

the set of activities is no more top set. Due to the change of environment, interests, 

and feeling of freshness, all the reason might lower the value; we should go around 

four stages once a week. 

Table 3.1 Context Tags in Three Perspectives 

Perspective Context Tags 

Device Perspective PhysicalExercise  

LeisureActivity 

SedentaryActivity 

OutsideActivity 

Sleep 

Strength Perspective  

(Peterson & Seligman, 2006) 

creativity 

curiosity 

judgment 

love of learning 

perspective 
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bravery 

perseverance 

honesty 

zest 

love 

kindness 

social intelligence 

teamwork 

fairness 

leadership 

forgiveness 

humility 

prudence 

self-regulation 

appreciation of beauty and excellence 

gratitude 

hope 

humor 

spirituality 

Social Perspective independent 

double 

grouped 

crowded 

community 

close 

virtual 

realistic 

outdoor 

indoor 

political 

social cohesion and inclusion 

collective action and cooperation 

trust and solidarity 
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CHAPTER 4 RELATIONSHIP AMELIORATING SYSTEM 

 

4.1	Conceptual	Framework	

 

Correspond to our research questions: How to measuring, increasing and maximizing 

social capital and ameliorating relationship through integrating resources to achieve 

social wellbeing; this section provides a conceptual framework. There are five main 

stages: relationship status quo, improved relationships, optimized relationships, 

achieved social wellbeing and accomplished co-fulfilling (see Figure 4.1). In order to 

achieve these four stages, there are four procedures, which represent by square pattern 

in figure 4.1. These four phases will interact each other dynamically, constantly 

update social capital and search solutions to improve relationships. There are four 

simple narratives in the following section. 

 

 

 

 

Figure	4.1	Conceptual Framework 
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(1) Measure social capital (micro-level social capital) 

In order to understand the relationship situation, system needs to measure social 

capital, which represents interpersonal link and social network situation 

(Putnam,1995). In this part, our system will constantly measure micro social capital 

through the following procedures: collect, categorize, compute and create. Not only 

measures social capital, this stage also provides an initial starting point and the 

recommended improvements route of increasing social capital. Each behavior or 

action will activate this mechanism and recalculated social capital; this makes value 

always be the latest and available to the next procedure. 

(2) Increase & Maximize social capital (micro-level social capital) 

According to the architecture of social capital: structural, relational and cognitive 

(Nahapiet and Ghoshal, 1998). Social capital could be increased and maximized by 

the above three dimensions. In our system, social degree indicates relational 

dimension; social quality represents relational and cognitive dimension. First, social 

degree, which represents the quantity of social capital included virtual and reality 

world. Second, social quality, means trust, affection and other intangible feelings. In 

order to increase micro social capital, we need to improve these two elements through 

our mechanism. There are two components, which could increase and maximize 

social capital that will be introduced in section 4.2.  

(3) Achieve social wellbeing (micro-level social capital) 

According to the PERMA model (Seligman,2011), relationship is only one of the 

elements of wellbeing. In order to achieve social wellbeing, we should use 

mechanisms to integrate resources and change recommended solutions. If we only 
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increase social capital without considering other dimensions, the solutions will not be 

the most appropriate because each relationship and activity is not independent. For 

example, it’s impossible to recommend only one friend just because they are close. 

System needs a mechanism to adjust scores and weights. From the extensive point of 

view to improve relationships is our goal in this procedure. 

(4) Co-fulfilling Verification (macro-level social capital) 

The last important mission in this research is to verify this mechanism can help 

increase social capital and the outcomes of the entire system could helps baby 

boomers achieve wellbeing. In this section, we discuss from micro-level social capital 

to macro-level social capital. Lin and Chen (2011) propose that social capital exists in 

the relationships, and relationships are generated by the interact of each other. So we 

need to prove that the user in our project will interact with each other and they could 

achieve co-fulfilling through our service. If the effect is well, then system continues to 

proceed; otherwise, previous three procedures need to be adjusted. 

 In this system, our ultimate purpose is to achieve social wellbeing for baby 

boomers. In order to achieve this goal, we develop the above concepts. Through these 

concepts, we come up with the following main propositions, which would be 

discussed in detail in chapter 6: 

(1) Micro social capital, which was measured through the behaviors on social medias 

and real world, has positive influences on relationship. 

 

(2) Changing behaviors according to proper recommendations has positive influences 

on social capital. 
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(3) Maximizing social capital has positive influences on achieving social wellbeing. 

 

(4) Increasing a person’s social capital has positive influences on the social capital of 

another associated person. 
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4.2	Design	Logic	and	Research	Approach	

 

The section aims to illustrate the structure of the entire system through the system 

architecture (see Figure 4.2). Correspond to research question and conceptual 

framework; this system is used to fulfill the research problem we identified. There are 

four modules of this system, which are social capital measurement module, social 

capital increase & maximization module, social wellbeing achievement module and 

co-fulfilling verification module.  

	
Figure	4.2	System Architecture 
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A simple way to describe the entire process of our proposed service experience is as 

follows. Baby boomers enter our ecosystem and accomplish the initial preparation 

work such as logging social medias or wear wearable devices. Through the data 

attained, our system will measure micro social capital and provide some solutions to 

increase and maximize social capital. Integrated with other resources in our system, it 

will adjust the standard of increasing and maximizing social capital. Finally, we will 

verify whether the result accomplish co-fulfilling or not. 

To achieve the service experience we described above, the four main modules 

are the cores of this paper. They are briefed below and will be detailed in the 

following section:  

(1) Social capital measurement module 

As shown in the figure 4.2, it’s the most complicated module in this research. We 

need to collect the raw data resources, categorize data, compute social degree and 

social quality, and then finally create micro social capital. In data collection and 

calculation, we need to quantify relationships, affection, behaviors, etc. to generate 

social degree and social quality. Social degree represents the quantity of social; social 

quality means the influence of social. Combining the social degree and social quality 

we measured, it generates the ultimate social capital of this stage.  

(2) Social capital increase and maximization module 

Based on the results of previous section, our system will provide some solutions to 

increase and maximize micro social capital. Through recommending and 

strengthening, the system will make users learn something new or enhance their 

existing ability. According to the different circumstances of each person, the system 
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will classify them into five quadrants. Quadrant A represents people who have both 

high activity degree and social media degree. Quadrant B means users have high 

activity degree but low social media degree. In contrast with quadrant B, Quadrant C 

indicates high social media degree but low activity degree. Quadrant D1 and D2 have 

both low social media degree and activity degree, but users of D1 have relatively 

higher activity degree and users of D2 have higher social media degree. Each 

quadrant has the unique route to maximize social capital. Each route also has sets of 

recommended solutions included activity, group or friend. After users accept 

recommends, their behaviors will change or strengthen, and then recalculate their 

social capital. In this section, we believe users could accept our advices and try 

something different or do something different ways. 

(3) Social wellbeing achievement module 

The previous two modules focus on the method of measuring and increasing micro 

social capital from the relationship point of view. But in this procedure, we should 

consider about the other components, such as positive emotion, engagement, vitality, 

etc. We will combine with iEnjOrange platform which use the concept of PERMA 

model to link with other elements (Seligman, 2011) and find out which factor will 

affect social capital. Our solution in this part will find the best way to achieve social 

wellbeing and make them ameliorate relationship. 

(4) Co-fulfilling verification module 

The last module of this research is used to verify results. We should prove what our 

approach can improve relationships and thus achieve wellbeing. In this part, we can 

understand the effects of experiencing the entire service through questionnaires and 
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simple quiz. For example, the change of number of friends, the frequency of 

participates in the activities and the strengths of relationships are all indicators of 

verification. We will ask them to fill out a questionnaire periodically or answer some 

simple quiz occasionally. Confirm the current process is positive, and then proceed 

our services. Otherwise, restart the service and change the parameters to generate 

different solutions until success. 

  

4.3	Social	Capital	Measurement	Module	

 

As previously mentioned that the core of entire system is social capital, which is an 

abstract concept. We need to quantify and measure social capital first, and then we 

can proceed the later procedures. In this module, system will transfer users’ social 

capital into numbers by the following four stages: collect, categorize, compute and 

create (see Figure 4.3). An overview of the whole module of operation is as follows: 

System gets information from users by social medias and wearable devices, and then 

classifies all of the data which mentioned the keywords into database immediately. 

From the data we collect and analysis plus some information from questionnaires, we 

can get two types of social capital: bonding and bridging(Putnam, 2000). Bonding 

social capital indicated the strong relationship, and bridging social capital means the 

weak relationship(Putnam, 2000). The followings are detailed explanation for these 

four stages. 
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(1) Collect 

In our system, we hava two sources of information: social media and wearable 

devices. First, social media provides the data of people’s interaction with others in the 

virtual world. We will ask users to login social medias which they are willing to 

provide. After getting authorization of social medias, we can get the information of 

people’s each actions on the Internet. Our system will not save these data into our 

databases, because the amount of data is too large and there are lots of unnecessary 

information. On the contrary, we will transmit all of the data to the next procedure 

directly, and it also avoids many problems on privacy. Second, in addition to the 

virtual information, the real world behaviors are also important. Through wearable 

device, we can control users’ behaviors and the situations of engaging activity. For 

example, we can know how many calories she burned, where he usually walks or 

even the emotion when doing activity. After collecting row data, then we can proceed 

to the next stage.  

Figure	4.3 Social Capital Measurement Module Framework 
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(2) Categorize 

According to the large amount of data which we got from last stage, in this part, we 

need to categorize all of the data and convert them into score of classifications. There 

are four main classifications: activity, people, location and emotion. Whenever a user 

posts article, shares video or goes out with friends, system will identify whether there 

are keywords and convert them into a score. As long as users have ever done this 

activity or mentioned it, then system will record today as an instance of completing 

this activity. The score of each tag would be calculated as 1 points between day 30 to 

day 60, 2 points between day 10 to day 30 and 3 points between day 1 to day 10. As 

shown in figure 4.4, the total scores is composed by the green block, blue block and 

yellow block, which is 100 points. The principles of people, location and emotion are 

all the same. Each avtivity listed will have several associated tags, it helps our system 

calculate and recommend in next stage. For example, when our system identify the 

conversation between user and Anita which contains the keyword “badminton”, then 

system will add 3 points for “badminton” tag, 3 points for “online” tag and 3 points 

for “Anita” tag. This mechanism makes us not need to store excess privacy content 

and effectively reduce the load on database. With each virtual and real world behavior, 

this mechanism would be activated. This stage does not only makes the row data into 

meaningful, but also make the task of next stage efficiently. 

(3) Compute 

Figure	4.4	Calculate Score 

 



	

	 41	

(a) Social degree : In this social degree stage, we already have lots of elements we 

could use, for instance, the score of certain tags, how often a user sends messages or 

where he/she likes to go. Our system will divide data into two categories: social 

media degree and activity degree. There are standard values of social media degree 

and activity degree, if users get less than standards, they will get the score under 0; 

otherwise, they will get the score greater than 0. In the first category, social media 

degree represents each movement in the virtual world. So we will plus all of the score 

which belong to virtual. It indicates the circumstances of their interactions with others 

in the virtual world, such as chat with friends, discuss with colleagues or play games 

with others. In the second category, activity degree represents every behavior in the 

real world. We can get the information from both wearable devices and social medias. 

For example, for people who went to play basketball with friends and checked into 

places on facebook, we can then get the information about where they went and who 

they went together through social media and wearable device. After computing social 

media degree and activity degree, users will be positioned on the social degree 

coordinates (see Figure 4.5). In this coordinates, there are five quadrants : A, B, C, D1 

and D2. Quadrant A is set as the ultimate goal which means high social media degree 

and activity degree. B and C represent that users are lack of one of the degrees, which 

need to be improved. D1 and D2 indicate the situation which both of the degrees are 

lacking, but one of them is slightly better. This coordinate will play an important role 

in the next module or even an entire system. 



	

	 42	

 

 

 

(b) Social quality : Apart from social degree, social quality is another important 

indicator of social capital. Each behavior and conversation with different people has 

different meaings. If we want to quantify social capital, the quality of the interactive 

objects is important as mentioned in chapter 2. In our system, we will ask users to fill 

in some easy questionnaires or broadcast some simple questions. According to the 

answers we could get some clues of social quality. For example, what kind of 

activities are favorite, who are the best friends or what behaviors are unacceptable. 

After receiving the feedback, system will adjust the weight of each person, place, tag 

and activity. The weight is between 0% to 100%, which means the rates of converting 

into social capital. 

 

(4) Create 

 

The final stage of social capital measurement module is used to create two kinds of 

micro social capital as our relationship status quo, which are bonding and bridging 

Figure	4.5	Social degree Coordinate 
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(Putnam, 2000). After the previous three stages, we can get the information, which 

contains tag, activity, score and weight. As the example shown in table 4.1, there are 

five parts in one activity tag, which are differentiated by five different colors. The 

black one, “Jogging”, is the activity-tag name, which contains “Activity-Tag score” 

and “Activity-Tag quality”, both of them are generated in the previous two stages.  

The red blocks, “Endurance exercises” and “Aerobic exercises”, are the context-tag, 

which belong to this activity-tag. Each context-tag has its own “Context-Tag score”, 

which is calculated by the sum of each Activity-Tag score that belong to this 

context-tag. The blue blocks represent the people who were involved in this activity 

tag with user, which contain the “Intimacy score” that indicates the closeness between 

he/she, users and this activity. The green blocks shows where user conducts this 

activity. The orange blocks indicate the rate of every emotion in this activity tag. 

                 

Table	4.1	Activity-Tag Information Examples 

	

 

 

 

 

 

 

 

 

 

Jogging 7.3 77.48% 

Endurance exercises 37.8 

Aerobic exercises 24.9 

Anita 8.2 

Jack 6.9 

Online 8.3 

Offline 6.9 

Relaxed 9.0 

Happy 8.7 
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Based on all of the activity-tag we compute, we could get two types of social capital 

by the following formulas: 

BOSCi = 𝑨𝑺𝒊𝒋 ∗ 𝑨𝑸𝒊𝒋 ∗ 𝑯𝑰𝑺𝒊𝒋𝒌𝒋𝒋  

BRSCi = 𝑨𝑺𝒊𝒋 ∗ 𝑨𝑸𝒊𝒋 ∗ 𝑳𝑰𝑺𝒊𝒋𝒌𝒋𝒋  

Where 

BOSCi = bonding social capital of user i. 

BRSCi = bridging social capital of user i. 

ASij = activity-tag score of activity-tag j of user i. 

AQij = activity-tag quality of activity-tag j of user i. 

HISijk = intimacy score of activity-tag j of user i between friend k which greater  

       than or equal to average value. 

LISijk = intimacy score of activity-tag j of user i between friend k which less than  

       average value. 

The difference between bonding social capital and bridging social capital is the score 

of who are involved in the activity.  Intimacy score means the strength of the 

relationship between user and other people, which was determined by their virtual and 

real world interactions. The score greater or equal to average value represents the 

strong relationship; on the contrary, the score under average value indicates the weak 

relationship. 

 

After completing these four stages of social capital measurement module, system 

could create bonding social capital and bridging social capital. The following module 

will aim at improving relationship based on these two type social capital. 
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4.4	Social	Capital	Increase	&	Maximization	Module	

 

(1)Social capital increase 

As shown in the figure 4.6, the ways we increase micro social capital are 

recommending and strengthening. First, in order to increase micro social capital, we 

need to promote more activities or relationships which user interested in. Our system 

will recommend some specific activities, new friends who have the same interesting 

or new groups. These recommendations all refer to the score of different activity tags 

and meta tags, and it will dynamically change by the user's behavior because of the 

mechanism creating the score dynamically. On the other hand, we also strengthen the 

existing relationship and enhance the interest of existing activities. For instance, we 

can give advice on the activities which he originally had engaged in, make him do 

better and love this activity more. 

 

 

In order to increase social capital, system needs to calculate the rank of activity-tags 

and context-tags, which will be used in the later formulas. Both of the ranks of 

Figure	4.6	Social capital increase module conceptual framework 
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activity-tag and context-tag are generated by the scores of the following two formulas, 

and higher score indicate better ranking. 

𝑨𝑹𝑺𝒊𝒋 = 𝑨𝑺𝒊𝒋 ∗ 𝑨𝑸𝒊𝒋 ∗βij 

𝑪𝑹𝑺𝒊𝒋 = 𝑪𝑺𝒊𝒋 ∗ 𝑪𝑸𝒊𝒌 ∗ 𝜶𝒊𝒌 

where 

ARSij = activity-tag ranking scores of activity-tag j of user i. 

CRSij = context-tag ranking scores of activity-tag j of user i. 

ASij = activity-tag score of activity-tag j of user i. 

AQij = activity-tag quality of activity-tag j of user i. 

CSik = context-tag score of context-tag k of user i. 

CQik = context-tag quality of context-tag k of user i. 

αik = platform’s context-tag feedback of context-tag k of user i. 

βij = platform’s activity-tag feedback of activity-tag j of user i. 

There are two special parameters: α and β. These two parameters are given by the 

platform, which will be mentioned in next module. In the beginning, the scores of 

these two parameters are 1 until platform adjusts. The following statements will 

detailed to describe how to recommend and strengthen users (see figure 4.7).  

(a) Recommend activity (RA): First, we can recommend what kinds of activities are 

suitable for them and suggest some appropriate context. According to the activity tag 

we showed in the table 4.1, we can find out scores and related context-tags of each 

activity tag. Through the following formula, system could generate the optimal set of 

activity tag:  
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𝑹𝑨𝑺𝒊𝒋𝒌 =  𝑪𝑺𝒊𝒌 ∗ 𝜶𝒊𝒌 𝝐 𝑨𝑺𝒊𝒋 ≤ 𝟐𝟎
𝒌

𝟏

 

where 

RASij = recommend activity score of activity-tag j of user i. 

CSijk = context-tag score of context-tag k of activity-tag j of user i. 

αik = platform’s context-tag feedback of context-tag k of user i. 

ASij = activity-tag score of activity j of user i. 

 

This recommended activity score does not only represent the degree of how users are 

interested in but also indicate the quality of users’ close relationship about this 

activity. System will recommend activities, which have higher recommend activity 

score. This method will help users to attempt more activities they haven’t tried. 

(b) Recommended relationship (RR): System will also recommend some friends or 

groups to make them contact more people. Based on our information and mechanism, 

system will suggest users to join some groups that they may be interested in through 

the following formula:  

𝑹𝑹𝑪𝒊𝒋 = 𝑵𝑺𝑨𝑻𝒊𝒋 

where 

RRCij = recommend relationship score between user i and j. 

NSATij = number of the same activity-tag, the activity-tag score of which greater  

        than 5 between user i and j  

 This recommended relationship score represent how many common interests 

between this user and potential recommended targets. Higher scores means higher 
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similarity and probably develop relationships easier. 

(c) Strengthen activity (SA): This stage system will focus on the favorite activities of 

each user. From the rank of activity-tags, system will recommend some skills or 

classes, perhaps provided by third party suppliers or experts in our ecosystem. 

Through the suggestions system provided, users could improve their abilities and 

even become the expert of this activity. This stage makes users maintain enthusiasm 

for activities or become experts to reach more people. 

(d) Strengthen relationship (SR): The last method for users to increase social capital is 

maintaining or even strengthening the exist relationship. System will remind users to 

do activities with some specific friends or broadcast recent situations. The following 

formula provides the basis for alerting users:  

𝐒𝐑𝐒𝐢𝐣𝐤 = 𝐀𝐒𝐣𝐤 ∗ 𝐀𝐐𝐣𝐤 ∗ 𝛃𝐣𝐤 ∗ 𝐈𝐒𝐢𝐣𝐤 𝛜 𝐀𝐑𝐣𝐤 ≤ 𝟏𝟎 

where 

SRSijk = strengthen relationship score of activity-tag k between user i and j. 

ASjk = activity-tag score of activity-tag k of user j. 

AQjk = activity-tag quality of activity-tag k of user j. 

βjk = platform’s activity-tag feedback of activity-tag k of user j. 

ISijk = intimacy score of activity-tag k between user i and j. 

ARjk = activity-tag rank of activity-tag k of user j. 
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(2) Social capital maximization 

After get the methods to increase social capital, we need to optimize the suitable 

combination according to the individual situation. As shown in figure 4.8, there are 

four recommended paths, which were established by the location we measured at 

measurement stage. The followings are detailed explanation for these four paths. 

 

 

Figure	4.7	Social capital increase module architecture 

Figure	4.8	Social capital maximization module paths 
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(1) From low social media degree to high social media degree (high activity degree) 

People who belong to this path are lack of social media degree but already have high 

activity degree. System will focus on increasing social media degree through 

strengthening relationship, because they can strengthen relationship based on their 

high activity degree. The activity related recommendations will still be suggested, but 

the proportion will be less. The combinations of recommendation will allocate in the 

proportion as shown in figure 4.9.1 by the following formula (social media degree 

(SD)=30 and activity degree (AD)=70 as example): 

𝑹𝑨 =
𝑺𝑫

𝑺𝑫+ 𝑨𝑫 ∗ 𝟏/𝟐 

𝑹𝑹 =
𝑨𝑫

𝑺𝑫+ 𝑨𝑫 ∗ 𝟐/𝟓 

𝑺𝑨 =
𝑺𝑫

𝑺𝑫+ 𝑨𝑫 ∗ 𝟏/𝟐 

𝑺𝑹 =
𝑨𝑫

𝑺𝑫+ 𝑨𝑫 ∗ 𝟑/𝟓 

 

 

 

 

Recommend	
Activity	
15%	

Recommend	
Relationship	

28%	

Strengthen	
Activity	
15%	

Strengthen	
Relationship	

42%	

Figure	4.9.1	Maximization	Path 1 allocation 
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(2) From low activity degree to high activity degree (high social media degree) 

In this path, system will mainly suggest to recommend activity, because people who 

belong to this path have great social media degree, which represents that it’s easier to 

affect them through their strong relationship. The proportion of recommendations is 

indicated by figure 4.9.2, system will provide sets of recommendation according to 

this proportion by the following formula (social media degree (SD)=70 and activity 

degree (AD)=30 as example): 

𝑹𝑨 =
𝑺𝑫

𝑺𝑫+ 𝑨𝑫 ∗ 𝟑/𝟓 

𝑹𝑹 =
𝑨𝑫

𝑺𝑫+ 𝑨𝑫 ∗ 𝟏/𝟐 

𝑺𝑨 =
𝑺𝑫

𝑺𝑫+ 𝑨𝑫 ∗ 𝟐/𝟓 

𝑺𝑹 =
𝑨𝑫

𝑺𝑫+ 𝑨𝑫 ∗ 𝟏/𝟐 

 

Recommend	
Activity	
42%	

Recommend	
Relationship	

15%	

Strengthen	
Activity	
28%	

Strengthen	
Relationship	

15%	

Figure	4.9.2	Maximization	Path 2 allocation 
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Figure	4.9.3	Maximization	Path 3 allocation 

(3) From low social media degree to high social media degree (low activity degree) 

This path is designed for people who have less social capital, but have relatively 

higher social media degree. Because they are lack of both of social media degree and 

activity degree, it’s difficult to use one of the forces to push another. System should 

push them into near coordinate, then enter the above two paths. The recommendations 

are allocated as the following figure 4.9.3, which indicates that system needs to give 

them more new recommendations and the relationship accounts for a larger 

proportion by the following formula (social media degree (SD)=40 and activity 

degree (AD)=10 as example): 

𝑹𝑨 =
𝑺𝑫

𝑺𝑫+ 𝑨𝑫 ∗ 𝟏/𝟐 

𝑹𝑹 =
𝑨𝑫

𝑺𝑫+ 𝑨𝑫 ∗ 𝟓/𝟔 

𝑺𝑨 =
𝑨𝑫

𝑺𝑫+ 𝑨𝑫 ∗ 𝟏/𝟔 

𝑺𝑹 =
𝑺𝑫

𝑺𝑫+ 𝑨𝑫 ∗ 𝟏/𝟐  

 

    

 

Recommend	
Activity	
40%	

Recommend	
Relationship	

17%	

Strengthen	
Activity	
3%	

Strengthen	
Reltionship	

40%	
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 (4) From low activity degree to high activity degree (low social media degree) 

The last path is also designed for people who are lack of social capital, but have 

relatively higher activity degree. Like the reason of path 3, system will provide more 

new recommendations; especially recommend the activities that related to users’ 

former behaviors. Figure 4.9.4 shows the distribution of path 4; recommend new 

activities accounted for the largest part by the following formula. (social media degree 

(SD)=10 and activity degree (AD)=40 as example): 

𝑹𝑨 =
𝑨𝑫

𝑺𝑫+ 𝑨𝑫 ∗ 𝟏/𝟐 

𝑹𝑹 =
𝑺𝑫

𝑺𝑫+ 𝑨𝑫 ∗ 𝟏/𝟔 

𝑺𝑨 =
𝑺𝑫

𝑺𝑫+ 𝑨𝑫 ∗ 𝟓/𝟔 

𝑺𝑹 =
𝑨𝑫

𝑺𝑫+ 𝑨𝑫 ∗ 𝟏/𝟐 

 

Recommend	
Activity	
40%	

Recommend	
Relationship	

17%	

Strengthen	
Activity	
3%	

Strengthen	
Relationship	

40%	

Figure	4.9.4	Maximization	Path 4 allocation 
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This module provides the method to increase and maximize micro social capital based 

on this ecosystem. But so far system only considers the factors that related to users’ 

behaviors and social interactions. There are lots of factors need to be considered and 

engaged. The following module will integrate other resources and generate feedbacks; 

it makes the recommendations of system more effective and accurate. 

 

4.5	Social	Wellbeing	Achievement	Module	

 

In addition to the internal mechanisms in this system, it’s also important to 

communicate and exchange information with other systems. As shown in figure 4.10, 

every system needs to exchange information with entire platform. In this ecosystem, 

all of the exchanged information is based on the tag mechanism, which contains the 

scores of each tag. In this stage, platform will ask for the score of some selected 

context-tags and activity-tags, and then choose several activity-tags after the 

calculating of platform. After getting feedbacks form platform, system will adjust the 

activity-tag scores and context-tag scores according to the received information. The 

following statements will illustrate the detail mechanism of responding feedbacks. 
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Because each mechanism in this system is closely linked and connected, system could 

just change the scores of activity-tags and context-tags to achieve adjusting 

suggestions. For example, the previous module, social capital increase & 

maximization module, would determine sets of activity-tags by formulas, which 

already contains parameters about platform’s feedbacks: α and β. The parameter α is 

used in the context-tag calculating, and parameter β is used in the activity-tag 

calculating. The following formula shows how the parameters were generated. 

αik = PRANik ∗ 10%+ 1 

βij = CRWNij+ 1 ∗ 15%+ 1 

where 

αik = platform’s context-tag feedback of context k of user i. 

βij = platform’s activity-tag feedback of activity j of user i. 

Figure	4.10	Social wellbeing achieving module architecture 
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PRANik = number of platform recommend activity-tag of context-tag k of user i. 

CRWNij = number of continuous recommended week of activity-tag j of user i. 

 The minimum value of these two parameters is 1, which means no extra scores of 

this activity-tag or context-tag. By this formula, a higher α of context-tag means more 

activity-tags were recommended for the certain context-tag, every selected 

activity-tag would be associated with a 10% bonus for that context-tag. β is used to 

prevent system from recommending the activity that is suggested by platform. Every 

continuous recommendation would result in a 15% penalty for that activity-tag. 

Based on this module, system could make sure the suggestions not only consider the 

perspective of relationships, but also integrate other resources of platform. 

 

4.6	Co-fulfilling	Verification	Module	

 

The ultimate goal of this project is helping baby boomers achieve social wellbeing 

and co-fulfilling. By the previous three modules, it seems to be able to reach the goal 

because of the dynamic mechanisms. But system still needs to verify the results and 

provides feedbacks to adjust the formulas or parameters. In this module, system will 

require users to fill out the questionnaire and hold an interview with them after a 

period of time, and then improve the mechanism until achieve their needs. The 

following statements will illustrate how to do these in the system. 

(1) Social wellbeing and co-fulfilling verification 

In order to verify the results of our service, we will ask the user to fill out the 
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questionnaire every three months. The content of questionnaire is based on SC-IQ and 

SCAT (Grootaert et al., 2003; Krishna and Shrader, 1999). Combine the concepts of 

these two questionnaires, we can get the effect of each user and adjust modules by 

next stages. 

(2) Module adjustments mechanism 

According to the results of the questionnaire, system needs to adjust the formulas, 

parameters or even mechanisms. The following three stages will illustrate the detail of 

adjusting the previous three modules: social capital measurement, social capital 

increase & maximization module and social wellbeing achievement module. 

(a) social capital measurement 

In this stage, we may found that the social capital is less accurate, so we need to 

change the algorithm of this module. If the difference between high social capital and 

low social capital is not significant, then we would adjust the points of reaching 

conditions. This stage wants to achieve accurately measurements of social capital. 

(b) social capital increase & maximization module 

By the response of questionnaire, we could understand the suggestions of system are 

suitable or not. According to the feedback from users, we could modify the 

parameters or formula, and adjust the proportion of maximization social capital. For 

example, most of users who are classified in coordinate B thought the suggestions of 

strengthening relationship are too few, and then we would adjust the proportion of 

route 1. 

(c) social wellbeing achievement module 

By the answers of questionnaire with entire platform, every system in this platform 



	

	 58	

would change and verify its own mechanisms. The change of each system would 

affect others, for example, if the system “meaning” change the parameters and adjust 

the score of activity-tag, it may affect the recommendations of entire platform, and 

affect our system indirectly. 
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CHAPTER 5 APPLICATION SCENARIO 

Mr. Liao was a senior executive in a listed company, and he retired last year when he 

was 55 years old. In the beginning, he felt relaxed and comfortable because of having 

lots of free time and no pressure. But less than a year, he felt boring and lack of 

meaning in life. Therefore, he joined our iEnjOrange platform and started this project.  

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

Figure	5.1	(a)iEnjOrange	Log	In	Page	(b)Personal	Report	Page	
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First, he signed in his social media accounts and used wearable devices that were 

supplied. As shown in the Figure 5.1(a), Mr. Liao logged in his Facebook account and 

he could enter our platform. In the following weeks, we interviewed with him and 

took his LINE data every week. Our system began to detect his behaviors and 

collected data by our devices and mechanism. For example, system analyzed his 

LINE data through keywords, and calculate the activity tag score, activity tag 

potential score, and intimacy score to verify his interesting activity and close friend. 

After a short time period of observing, system calculated his relationship score and 

showed it on his personal pages. As shown in figure 5.1(b), Mr. Liao could see his 

personal score and trend of wellbeing. He observed that he only got 26 points on 

relationship and system provided many activities to him as shown in figure 5.2(a). In 

these sets of activities, playing golf was not his original interest, but our platform 

regarded golf as the great potential activity; because golf didn’t get much points from 

his behaviors, but got greatest points on potential activity. Therefore, he got many 

activities associated with golf. After receiving the recommendations of system, Mr. 

Liao was very interested in playing golf and Ping-Pong. Thence, he decided to join 

the activity “去練習場揮杆”. As shown in figure 5.2(b), he clicked this activity and 

sent request to the provider “文山高爾夫練習場”. After he sent the request, our 

provider would receive it from our providers’ backstage (see figure 5.3(a)). Then 

provider would accept this request and contact them. In the following three months, 

he practiced golf and Ping-Pong every week, and system still recommended some 

learning tools or websites to him as shown in figure 5.3(b). 

John gained a sense of achievement by doing these activities and also made more 
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friends than before. His social capital in system also increased a lot and already 

moved into coordinate B (high activity degree and low social media degree) from 

coordinate D (both low social media and activity degree), which means his physical 

activity was improved.  

	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 5.2 (a)Recommended Page Activities (b)Request Activity Page 
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Through this month's survey, John felt quite satisfied by this service and he wanted to 

have more opportunities to try something he never done. In the next three months, 

system recommended him to do other activities with his new friends and encourage 

him to chat with people who shared the same interests. John finally regained the 

energetic and challenging life. 

 

 
Figure 5.3 (a)Activity Provider Backstage (b)Social Recommendations 
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CHAPTER 6 EVALUATION 

 

The evaluation method is designed for examining our framework and mechanism for 

baby boomers to achieve wellbeing on social relationship. Based on the design 

science research evaluation method, we design two sets of experiments for following 

evaluations: 

1. Controlled Experiment A-1 for baby boomers who have large circle of friends 

and own their own business. 

2. Controlled Experiment A-2 for baby boomers who have medium circle of friends 

and have free working time. 

In this evaluation chapter, there are five sections as shown in the followings. First, the 

parameter adjustment part shows the theory behind our parameters. Second, the 

propositions and assumptions manifest the concept of our hypothesis and mechanism. 

Third, the experiment design represents the entire procedure of our experiments. Forth, 

we introduce the four subjects of our experiments. Fifth, we present the results of 

experiments to verify our mechanisms. Finally, we show and discuss our findings of 

each proposition. 

 

6.1 Parameter adjustment 

In order to generate social capital for baby boomers by our platform, there are lots of 

parameters and formulas in this research. In the following statements, we focus on 

ameliorating these formulas and parameters. 

(1) Activity-tag quality 
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This parameter represents users’ feeling of each activity tag. Through the 

questionnaire in the beginning, users would answer for their feeling of the 83 activity 

tags. The scores of activity tag quality range from 1 to 10, 1 represents user doesn’t 

like it at all and have no interest; 10 indicates user love this kind of activity very much. 

In order to constantly update user's preferences, platform would choose three activity 

tags and require users to fill in the scores. This score would be averaged with the 

original score, and adjust the score until corresponding to user’s thought. 

(2) Activity-tag score  

Activity tag score is an important element for generating social capital. According to 

the concept of SC-IQ (Grootaert et al. , 2003), the more recent information is more 

close to user’s current situation. Thence, in our system, we collected the current 

60-days data as information, and the latest has higher weight (see figure 4.4).  

 

6.2 Propositions 

• Proposition 1.1: Through analyzing the content of LINE and Facebook by 

activity keywords, we can measure users’ micro social capital. 

• Proposition 1.2: Through analyzing the real-world behaviors by users’ 

calendars, we can measure their micro social capital. 

• Proposition 2: Changing users’ behaviors by following our recommendations 

has positive influences on micro social capital. 

• Proposition 3: Appropriate allocations of real world and virtual 

recommendations have positive influences on increasing micro social capital. 

• Proposition 4: The micro social capitals between associated people have 
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positive influences to macro social capital. 

 

6.2.1 Assumptions 

• Assumption 1: Baby boomers are willing to wear wearable devices and 

frequently use Facebook and Line as their mainly social tools. 

• Assumption 2: Baby boomers would discuss activities with their friends on 

social media. 

• Assumption 3: Baby boomers are willing to provide their private information to 

our system. 

 

6.3 Experiment Design 

In order to understand baby boomers’ relationship situation, we need to observe a 

period of time to get changes every week. Therefore, our exploratory experiments 

were conducted for two weeks on four different experiment subjects (owing to the our 

limited wearable devices owned), and the following processes would execute once a 

week for each experiment subject. 

 

6.3.1 Measure Micro Social Capital 

The core concept of this research is social capital, which represents interpersonal link 

and social network situation. By the following procedures, system could generate a 

person’s micro social capital. 

Phase 1: Get data from LINE, Facebook and calendar. 

According to our conceptual framework, micro social capital was composed by two 
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dimensions: virtual and realistic. According to the research (TCS, 2014), over 50% 

people who over the age of 50 have used social media; thence, in the virtual part, we 

collect data from two of the most popular social media in Taiwan: Facebook and Line.  

(1) Facebook 

Facebook is no doubt the most popular social media in the world, and it even has 

more than 90% market share of social media (StatCounter, 2014). Therefore, we 

request the authorization of facebook from our users by establishing a facebook 

application (see Figure 6.1). After users accept our request, we can get posts from 

users and their friends who also give us authorization.  

 

 

 

 

 

Figure 6.1 iEnjOrange Facebook Application 

 

(2) Line 

Line is also the most popular communication application in Taiwan (similarweb, 

2016). Limited by the API of Line, we couldn’t get users’ data through our platform 

directly. Thence, users need to export their message as a txt format file, which is the 

function that Line already has. Platform will analyze these files by our formulas and 

mechanisms. 
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(3) Calendar 

Because of the restrictions of accuracy and function of wearable devices, we couldn’t 

completely collect real world behaviors without users’ provisions. In order to reduce 

users’ tasks, we take users’ calendar as a resource of their real world behaviors.  

 

Phase 2: Analysis data by keywords. 

The format of files, which exported from Line, is shown as Figure 6.2. There are three 

parts we need to detect as our information. Part A refers to the time the 

communications occur. In our system, we only take the recent 60 days data as the 

needed information, it’s the reason that we need to identify the A part. Part B is the 

sender of the message, and it also indicates that this person is a member of this 

dialogue. Part C is the most important section, which contains the content of this 

dialog. In our mechanism, we need to scan part C to search whether it contains 

keywords or not. The key words we used are displayed in Appendix A, each of these 

keywords belongs to an activity-tag. When user mentions keywords in the part C, it 

would be counted in the date we get from part A, and we will get the score of each 

activity tag. 

 

Phase 3: Calculate Micro Social Capital by formula. 

After the analysis of phase 2, the required raw data of our formula are already in our 

database. In our system, we have a function to calculate micro social capital: 

Calculate Social Capital Function, which was mentioned in the chapter 4, and the 

system calculates both bonding and bridging social capital. 
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Figure 6.2 Chat Record Of LINE 

 

6.3.2 Increase & Maximize Micro Social Capital 

In this section, system will execute the following functions and interact with platform 

to generate appropriate recommendations. As shown in figure 6.3, after get scores of 

context tags, we could calculate the rank of activity tags and context tags. Then the 

ultimate scores of activity tags and relations would be calculates, recommendations 

would be generated and allocated. These functions are briefed below and will be 

detailed in the following: 

 

(1) Calculate Context Tag Score Function 

The recommendations we offered are relying on our tag mechanism, which is 

composed with activity tag and context tag as mentioned in chapter 4. In the previous 

A	

B	

C	
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stage, we already have the score of activity tag. By the concept of our tag mechanism, 

context tag score is the sum of the activity tag of its own. Thence, we need to check 

ContextTagMap table and add up all the scores of activity tags to generate context tag 

score. 

 

 

 

 

 

 

 

Figure 6.3 Increase & Maximize Function Flow 

 

(2) Calculate Ranking Function 

To simplify the following procedures, this function is used to generate the rank of 

context tags and activity tags. We can get the rank by just sorting them by their 

scores. 

(3) Calculate Recommend Activity Score Function 

By the concept of our mechanism, the activity tags we recommend are not only 

because its high score, but also the context tags it belonged to has high scores. 

Therefore, we calculate each activity tag by sum up their context tag scores and 

generate the score we recommend to our platform to provide recommendations. 

(4) Calculate Intimacy Function 

Calculate	
Context	Tag	

Score	 	

Calculate	

Ranking	 	

Calculate	Recommend	
Activity	score	

Calculate	Intimacy	

Generate	
Recommend

ations	 	

Allocate	
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Apart from providing recommendations in the entire platform, one of our local 

interventions is suggesting groups through their close relationships. In 

IntimacyScoreTable, each person involved in the activity will be calculated to the 

score. As shown in table 6.1, first column record the activity tag number of this row, 

for example, basketball or shopping. Their names would be saved as intimacy name in 

the second column. The last column is the activity tag score of this person. The total 

score of a person A is the sum of each score he/she got from activities. 

Table 6.1 IntimacyScoreTable Example 

Activity Tag No Intimacy Name Score 

2 A 1 

3 A 0.5 

3 B 0.5 

5 A 0.3 

 

(5) Generate Physical and Virtual Recommendations Function 

A. Generate Physical Activity Recommendations 

Recommended physical activities are generated by our platform, therefore, the main 

task of our system is to provide the required tags and scores of platform. First, 

through execute our mechanism; system will generate three context tags according to 

users’ favors. After gathering all of the context tags, platform will generate 60 

intervention candidates. Second, our system would fill in activity tag score of each 

intervention candidate. Finally, platform will generate recommended activities by the 

sum of each score. 
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B. Generate Virtual Activity Recommendations 

According to the results of the previous sections, system knows each user’s interests. 

Thence, system will generate some websites, including videos, articles or Facebook 

groups. These recommendations will display on our platform to each user. 

(6) Maximization Function 

According to the outcome of the previous four functions, we have lots of solutions 

and recommendations. Thence, we need to find the best allocation of these advices 

and provide them to the users. From our conceptual framework, users who are located 

in different quadrant have different proportions of recommendations. In order to 

locate users on our coordinate, system needs to calculate users’ social media degree 

and activity degree. Social media degree was calculated by social capital divided by 

30000. Through our observation, social capital on social media near 30000 is almost 

saturation, which means user cannot receive all of the above information. For 

example, our subjects Mr. Tsai and Mr. Liu got almost 30000 points of social capital, 

but they usually miss lots of messages. Therefore, we set 30000 social capitals as 100 

points, which means it’s enough for a person to chat on the social network. Activity 

degree was calculated by their physical activity, which was recorded on our platform. 

The current week counts triple weight and the last week count double weight. If users 

did seven activities a week, the activity degree would be 100. For example, if a user 

did 3 activities in this week, 2 activities in last week, and 4 activities in two weeks 

ago, then he will get the sum of 3*3 points, 2*2 points and 4*1 points. Therefore, his 

score would be 17 divided 42(7*3+7*2+7*1). In our database, we already have 248 

activities and dozens of activity-related websites. By the concept of our mechanism, 
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system will allocate recommendations by different position coordinates, because 

people in different quadrants indicate they fit different allocation of activities toward 

the maximization of micro social capital. After the implementation of Maximization 

Function, these recommendations will be broadcasted to the users. 

 

6.3.3 Interview 

In this research, there are many information and results require users’ feedbacks. To 

verify the effect of our system, we interview our subjects once a week during the 

experiment. The following statements are the details of interview in different stages. 

(1) Beginning 

In the beginning of experiment, we need to understand the background of users. First, 

users’ favors of activities are important for our system. As shown in Appendix B, we 

would ask users the scores of each activity. Second, we would confirm that users’ 

social habit correspond to our research, for example, they would discuss their 

interesting activities on social media with friends.  

 

(2) Weekly 

Because of the limit of LINE’s API, we can’t access users’ data directly. Therefore, 

one of the important things every week is downloading communicating record of 

LINE. Discussing with users about the results of last week is another main work of 

weekly interview. We would discuss with users about the recommended physical 

activities, virtual activities and close friends. Through these feedbacks and advices, 

we would improve our recommendation and ameliorate our system. 
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(3) Final point 

At the end of experiment, we hope users could share their using experience with us. 

Through the feedbacks of users, we could understand the accuracy of our system, the 

part we need to improve and any insight of our platform.  

 

6.4 Subjects of experiments 

There are two subjects in each controlled experiment, in order to compare the 

differences between them clearly, we illustrated them together in this section. In the 

beginning of experiment, we have an interview with each of them. From the answers 

of interview, we collect some information as shown in the following statements and 

figures. 

(1) Basic Information 

Table	6.2	represents	the	basic	information	of	four	experiment	subjects.	Mr.	Tsai	

and	Mr.	Liu	are	controlled	experiment	A-1,	both	of	them	are	company	owner	and	

usually	work	in	daytime.	They	also	study	EMBA	in	NCCU,	it	makes	them	have	lots	

of	 friends	 and	 working	 partners.	 Mr.	 Deng	 and	 Ms.	 Wang	 are	 controlled	

experiment	A-2;	both	of	them	have	their	own	business.	They	don’t	need	to	go	to	

office,	thence,	they	could	work	anytime	and	anywhere	they	want.	 	

In	order	to	fulfill	our	experimental	conditions,	all	of	their	ages	are	between	50	

and	65.	
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Table	6.2	Subjects	Basic	Information 

Subjects 

Name 

Age Gender Job Type Note 

Mr. Tsai 64 Male Owner / 

Daytime 

Visit Vietnam and Shanghai once a 

month.  

Study EMBA in NCCU. 

Mr. Liu 56 Male Owner / 

Daytime 

Retired from a technology company. 

Study EMBA in NCCU. 

Mr. Deng 55 Male Free working 

time 

Take cases, very busy or very relaxed. 

Ms. Wang 50 Female Free working 

time 

Venture with friends or partners. 

 

(2) Relationship score in mind 

In the beginning of experiment, we hope to understand the feeling of users themselves. 

Figure 6.4 represents the relationship score of users’ self-evaluations, it shows that all 

of our experiment subjects are feeling good in their relationship, but still have needs 

to improve. Moreover, our system also calculates subjects’ relationship scores, we can 

observe the gap between ours and themselves. 
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Figure 6.4 Relationship In Mind Of Subjects 

 

(3) Virtual V.S. Real-World Social Behaviors 

Figure 6.5 indicates the social habit of our subjects between virtual and real-world 

social behaviors. They fulfill three different cases: virtual-trend, physical-trend and 

half-half. This information connects to allocate recommendations between virtual and 

physical activities. 
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Figure 6.5 Virtual and Physical Activity Of Subjects 

 

6.5 Results of experiments 

This section represents the results of each control experiment, and the analysis of 

these data would be illustrated in next section.  

6.5.1 Results of Proposition 1.1 & 1.2 

In proposition 1.1 and 1.2, we examined we can measure micro social capital through 

observing virtual and physical activities. We illustrate the results from the following 

three paragraphs. 

(1) Predict Activity Tag Preferences 

Table 6.3 shows the high score activities of each users, including the activity tag 

name, activity tag score, potential score and users like or not. It shows the accuracy of 

recognizing users, including users like or might like activities. As shown in the table 

6.3, system generated 10 activity tags for Mr. Tsai, 11 activity tags for Mr. Liu, 10 
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activity tags for Mr. Deng, 15 activity tags for Ms. Wang. Through the interview with 

our users, only 7 of recommended activity tags are rejected. The accuracy of 

recognizing users’ interests achieves 84.78%, and it proves that this method is 

effective and this information is able to be an element of social capital. 

Table	6.3	Predict	Activity	Tag	Preferences	Table	

User	 	 Activity-Tag	Name	 Activity-Tag	Score	 Potential	Score	 	 User	Like	 	

Mr.	Tsai	 社交	 17	 47	 V	

旅行	 16	 39	 V	

球類運動	 74	 145	 V	

羽毛球	 38	 83	 V	

游泳	 13	 51	 V	

攀岩	 11	 38	 	

電影	 13	 20	 V	

健身	 11	 24	 V	

寵物	 14	 36	 V	

慢跑	 11	 48	 V	

Mr.	Liu	 社交	 19	 36	 V	

上課	 15	 64	 V	

旅行	 27	 37	 V	

收音機或電視	 15	 24	 	

樂器	 13	 25	 	

球類運動	 67	 109	 V	

寵物	 62	 31	 V	

高爾夫球	 10	 21	 V	

跑步	 11	 38	 V	

電影	 11	 15	 V	
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演講	 15	 25	 V	

Mr.	Deng	 社交	 9	 9	 V	

上課	 8	 13	 V	

樂器	 6	 4	 V	

逛街	 6	 7	 	

球類運動	 8	 16	 V	

寵物	 10	 6	 V	

藝術文化活動	 0	 18	 V	

社區組織活動	 0	 16	 	

義工活動	 0	 13	 	

運動	 0	 21	 V	

Ms.	Wang	 上課	 37	 33	 V	

旅行	 17	 17	 V	

樂器	 31	 17	 V	

逛街	 48	 26	 V	

唱歌 KTV	 10	 3	 V	

寵物	

	

20	 17	 V	

研討會、工作坊	 14	 7	 V	

藝術創造活動	 4	 28	 V	

娛樂活動	 0	 30	 V	

運動	 0	 45	 V	

藝術文化活動	 0	 44	 V	

社區組織活動	 0	 35	 	

義工活動	 0	 33	 V	

球類運動	 7	 36	 V	

展覽	 0	 31	 V	
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Figure	6.6	Total	Activity	Tags	Prediction	

(2) Predict Close Friends 

In addition to identify activity tags, our system also requires the ability to recognize 

users’ friends. With recommending appropriate friends accurately, it’s more possible 

to convince them to participate in activities. Table 6.4 indicates the results of system 

recognizing users’ friends, including friend’s name, intimacy score and closing with 

user or not. As shown in this table, system generated 11 close friends for Mr. Tsai, 12 

close friends for Mr. Liu, 12 close friends for Mr. Deng and 12 close friends for Ms. 

Wang. Through the interview with them, Mr. Tsai rejected 6 of the list, Mr. Liu 

accepted all of them, Mr. Deng rejected 2 of them and Ms. Wang rejected 3 of them. 

We found an important reason of this result: chatting style. Tsai joined many big 

chatting groups, which have at least 100 people, and he isn’t familiar with most of 

these people. In contrast, others also have some big groups, but they have higher 

frequency on private and small group chatting. The accuracy of recognizing users’ 

Like	
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friends still achieves 76.60%, it proves that this method is effective and this 

information is able to be an element of social capital. 

	

Table	6.4	Predict	Close	Friends	Table	

User	 Friend’s	Name	 Intimacy	score	 Closed	friend	

Mr.	Tsai	 A	 2.181101	 V	

B	 5.292712	 V	

C	 1.848235	 	

D	 2.631613	 	

E	 1.370423	 V	

F	 3.453421	 	

G	 3.334254	 V	

H	 1.858178	 V	

I	 2.631384	 	

J	 2.933116	 	

K	 2.747766	 	

Mr.	Liu	 L	 16.96428	 V	

M	 3.285714	 V	

N	 8.214285	 V	

O	 3.428571	 V	

P	 8.214285	 V	

Q	 3.428571	 V	
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R	 2.136365	 V	

S	 2.09091	 V	

T	 2.014381	 V	

U	 2.404762	 V	

V	 2.404762	 V	

W	 2.404762	 V	

Mr.	Deng	 X	 0.8059212	 	

Y	 0.8059212	 V	

Z	 2.255289	 V	

AA	 2.90909	 V	

BB	 0.909091	 V	

CC	 0.909091	 V	

DD	 0.909091	 V	

EE	 0.909091	 V	

FF	 0.909091	 V	

GG	 0.9448053	 V	

HH	 1	 	

II	 4.5	 V	

Ms.	Wang	 JJ	 8.895753	 V	

KK	 7.395753	 V	

LL	 1.600689	 V	

MM	 3.790537	 	
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NN	 3.586156	 	

OO	 2.122373	 V	

PP	 2.319697	 V	

QQ	 1.899092	 V	

RR	 9.802591	 V	

SS	 1.549542	 V	

TT	 2.869838	 	

UU	 2	 V	

	

	

Figure	6.7	Total	Close	Friends	Prediction	

	

(3) Relationship Score – Micro Social Capital 

According to our conceptual framework, system could generate user’s micro social 

capital by having activity tag score and intimacy score, which is already verified in 
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the previous two sections. Therefore, system generates relationship score of users 

every week. Through the weekly interview, the following table 6.5 represents the 

results of measuring micro social capital. In this table, social capital was measured by 

our mechanism, which was illustrated in chapter 4. In order to balance each user’s 

relationship score, the initial value of all of them was 70. After first week, the 

following scores are generated by comparing with the social capital of first week; it 

shows the changes between weeks.  

	

Table	6.5	Relationship	Score	Table	

User	 Week	 Social	Capital	 Relationship	Score	 Agree	

Mr.	

Tsai	

1	 26057.26	 70	 	

V	2	 26979.35	 26979.35/26057.26*70	=	72	

3	 28989.73	 28989.73/26057.26*70	=	78	

Mr.	Liu	 1	 19657.1	 70	 	

V	

	

2	 21397.39	 21397.39/19657.1*70	=	76	

3	 26931.98	 26931.98/19657.1*70	=	96	

Mr.	

Deng	

1	 304.4	 70	 	

V	2	 343.7	 343.7/304.4*70	=	79	

3	 328.875	 328.875/304.4*70	=	76	

Ms.	

Wang	

1	 5813.702	 70	 	

V	2	 4420.643	 4420.643/5813.702*70	=	53	

3	 5356.002	 5356.002/5813.702*70	=	64	
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Through the combination of relationship score and interview, all of them agreed the 

results of this score. However, most of them thought that it’s difficult to observe the 

change of relationship in a short period of time, and these scores are in the 

acceptable range. It is worth mentioning that the score of Mr. Liu between week2 

and week3 increases 20 points. According to the interview with Mr. Liu, he 

mentioned that he had prepared for a high school classmate reunion at that time. It’s 

maybe the reason why his relationship score increased to reach 20 points. 

	

6.5.2 Results of Proposition 2 

(1) Accept Recommended Activities 

Table 6.6 represents the quantity of subjects accepted or liked our physical activity 

recommendations. In this table, “accept” means that subjects did activities during the 

experiment period;” potential” indicates that subjects want to do or like to do the 

activities, but for some reasons they didn’t act, for instance, they were too busy on 

their business. 

Table	6.6	Accept	Recommended	Activities	Table	

User	 Total	Recommended	

Activities	

Accept	

Activities	

Potential	

Activities	

Mr.	Tsai	 60	 8	 25	

Mr.	Liu	 60	 7	 32	

Mr.	Deng	 40	 3	 23	

Ms.	Wang	 40	 2	 24	

	



	

	 85	

(2) Accept Recommended Virtual Activities 

Table 6.7 shows the quantity of subjects accepted our virtual activity 

recommendations. In this table, “accept” means that subjects are willing to participate 

in these virtual activities. 

Table	6.7	Accept	Recommended	Virtual	Activities	Table	

User	 Total	Recommended	Virtual	Activities	 Accept	Virtual	Activities	

Mr.	Tsai	 6	 6	

Mr.	Liu	 6	 6	

Mr.	Deng	 6	 6	

Ms.	Wang	 6	 4	

	

(3) Increase effectiveness of subjects 

In order to verify the effect of increasing relationship score, the following table 6.8, 

which was integrated by figure 6.8, shows the correlation coefficient between score 

and accepted activity. As shown in this table, the correlation coefficient between 

score changes and accepted physical activity is 0.502699, which means a positive 

relation. But the correlation coefficient between score changes and accepted virtual 

activity is -0.56537, which means a negative relation. To see all of the accepted 

activity, the correlation coefficient is 0.11814, which means not significantly related. 

The results indicate that there are no significant relation between score and accepted 

activities. However, through the interview of our subjects, all of them thought that it’s 

hard to observe changes in such a short period of time. From their using experience, 

they agree that if our platform could engage their friends and they use our 
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platform for long time, it’s possible for them to have positive effects. For example, 

user accepts our recommendation, a golf class, and he go to class once a week. After a 

period of time, he knows some people and have more interested in golf. In the long 

term, he makes more friends and even participates in another golf class, which may 

make him knows other friends. All of the above circumstances would increase his 

social capital and improve his social relationships. 

As shown in figure 6.9 (score change of subjects), there is a huge gap between scores 

change and behaviors, which is confounding variables in our research. Both of 

personal trait and context are confounding variables, which have great affluence on 

the result. For example, Mr. Tsai is an owner and he was busy in second week 

because of flying to Vietnam. Thence, he would have less time on chatting with 

friends, and then the power of our recommendations would be weakened. Because of 

it being just a three-week period experiment, personal trait and context are more 

powerful than their behavior changes. It’s difficult to change behaviors in just three 

week, but it would be considerable changes of mind or free time in just one week. 

Therefore, we believe that the confounding variables would approach the average and 

have less power in the long term.  
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Table	6.8	Correlation	Coefficient	Table	

	 Score	

Changes	

Accepted	

Physical	Activity	 	

Accepted	Virtual	

Activity	

Accepted	All	

Activity	

Mr.	Tsai	

Week1	

2	 2	 2	 4	

Mr.	Tsai	

Week2	

6	 4	 2	 6	

Mr.	Liu	

Week1	

6	 2	 2	 4	

Mr.	Liu	

Week2	

20	 3	 2	 5	

Mr.	Deng	

Week1	

9	 2	 3	 5	

Mr.	Deng	

Week2	

-3	 1	 3	 4	

Ms.	Wang	

Week1	

-17	 1	 3	 4	

Ms.	Wang	

Week2	

11	 1	 1	 2	

r	with	score	

changes	

	 0.502699	 -0.56537	 0.11814	
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Figure	6.8	Trend	Between	Relationship	Score	and	Accepted	Activity	
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Figure	6.9	Score	change	of	subjects	

	

6.5.3 Results of Proposition 3 

By the results of the previous two sections, it’s obvious to see that virtual intervention 

is easier to be accepted by users. But through the interview, all of users believe that 

the appropriate allocation of these two types is the most suitable recommendations. 

According to the formulas of experiment design, table 6.9 represents the social media 

degree and activity degree of our subjects. Figure 6.10.1 to figure 6.10.4 are depicted 

from table 6.9, and they show the results of subjects. The following statements will 

analyze and explain the meaning behind these figures. 

	

Figure 6.10.1 and 6.10.2 are the results of Mr. Tsai and Mr. Liu. As shown in the 

figures, they locate in the same quadrant and have similar path. They got high score in 

social media degree, but got less than 50 points in activity degree. According to our 

mechanism, system should guide them increasing their activity degree and move to 
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quadrant A. Through interview with them, both of them hope they can do more 

physical activities if they have enough free time. Corresponding to our concept, it’s 

reasonable for our system to push quadrant C to quadrant A. 

	

Table	6.9	Social	Coordinate	Table	

User	 Week	 Social	

Capital	

On	social	

media	

Social	

Media	

Degree	

Physical	

Activity	

Activity	

Degree	

Mr.	Tsai	 0	 26057.26	 86.86	 0	 0	

1	 26979.35	 89.93	 2	 28.57	

2	 28989.73	 96.63	 4	 47.61	

Mr.	Liu	 0	 19657.1	 65.52	 0	 0	

1	 21397.39	 71.32	 2	 28.57	

2	 26931.98	 89.77	 3	 38.10	

Mr.	Deng	 0	 304.4	 1.01	 0	 0	

1	 343.7	 1.15	 2	 28.57	

2	 328.875	 1.10	 1	 19.05	

Ms.	Wang	 0	 5813.702	 19.38	 0	 0	

1	 4420.643	 14.74	 1	 14.29	

2	 5356.002	 17.85	 1	 14.29	
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Figure	6.10.1	Mr.	Tsai’s	social	coordinate	

	

	

	

	

	

	

	

	

	

	

	

Figure	6.10.2	Mr.	Liu’s	social	coordinate	
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Figure 6.10.3 and 6.10.4 are the results of Mr. Deng and Ms. Wang. As shown in 

these figure, both of them locate in the quadrant D, but have different paths. Mr. Deng 

got low scores on both two degrees. According to our mechanism, any intervention is 

benefit for him. Both of quadrant B and quadrant C are appropriate target of him. 

Through the interview, he said that there is no particular preference between 

virtual and physical activity, which is responding to our concept. Ms. Wang also 

got low scores on both degrees, but she had relatively higher social media score. 

Through interview with her, she hoped she can do more physical activities than before. 

If she accepts more recommended activities, she would move to quadrant B. 

 

	

	

	

	

	

	

	

	

	

	

	

	

Figure	6.10.3	Mr.	Deng’s	social	coordinate	
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Figure	6.10.4	Ms.	Wang’s	social	coordinate	

	

6.5.4 Results of Proposition 4 

Because of the limited of the number of experiment objects, proposition 4 is difficult 

to be discovered. Nevertheless, we still can find some clues from our experiment and 

interview. The following sentences are almost accepted by all of our subjects. 
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Table	6.10	Insight	From	Interview	Table	

No Approval from interview with subjects Insight 

1 Mr. Liu, Mr. Tsai, and Mr. Deng believe that if they 

participate in more activities (physical and virtual), 

their relationship score will increase. 

Positive influence 

between activity and 

relationship score. 

2 Mr. Tsai, Mr. Deng and Ms. Wang usually discuss 

activities with their friends on social media, and they 

agree that through discussing with friends, the 

preference of certain activity will increase. 

Positive influence 

between virtual and 

physical activity 

3 All of the subjects are willing to participate in 

recommended activities if these recommendations 

involve their friends. 

 
Relationships affect 

real world behaviors. 

4 All of the subjects usually participate in activities 

because of who do with. 

5 In the long term, all of the subjects are sure that if 

platform improve their friends’ relationship score, 

subjects’ relationship score would absolutely increase. 

Positive influence 

between users’ 

relationship score. 

 

From the insights of table 6.10, subjects agree that their relationship score could be 

measured by their activity behaviors and their social network behaviors. Moreover, all 

of them consider that their relationship score would increase with the increasing of 

their friends. It represents that macro social capital probably could increase by 

increasing micro social capital. 
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In addition to the results of interview, we also find some information of our 

experiment. In our set 2 experiment, both of them have a common friend, Ms. Chen. 

As shown in table 6.4, Ms. Chen got 0.909091 points of intimacy score with Mr. 

Deng and 2.122373 point of intimacy score with Ms. Wang. Both of them agree that 

Ms. Chen is their close friend. In this case, if we can engage Ms. Chen in iEnjOrange 

and influence her through our mechanism, then Mr. Deng and Ms. Wang may be 

affected together. 

 

6.6 Discussion of Findings 

 

The purpose of this research is to design a mechanism to achieve baby boomers’ 

social wellbeing through increase and maximize their social capital. In section 6.5, we 

exhibited and explain the results of our experiments. In this section, we discuss in 

further detail of these findings below. 

 

(1) Proposition 1.1, 1.2 are accepted: 

In proposition 1.1 and 1.2, we examined we can measure micro social capital through 

observing virtual and physical activities. 

According to section 6.5.1, our system should detect users’ interests and close friends 

accurately before we calculate social capital. As shown in figure 6.6 and 6.7, the 

predictions of our system are accurate. Combining with the results of interviewing 

subjects, they thought it’s reasonable to measure their relationship through observing 

virtual and physical activities. Finally, all of them agreed the relationship score we 
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measured; thence, the proposition 1.1 and 1.2 are accepted. 

(2) Proposition 2 is partially accepted: 

In proposition 2, we examined we can increase baby boomers’ micro social capital 

through change their behaviors. 

According to section 6.5.2, figure 6.8 shows that there is not obvious to see the 

change in our experiment time. However, our subjects believe that it will be 

influenced in the long term. They consider that there are too many things affect the 

scores in just one week, the power of changing behaviors is relatively weak. 

Therefore, the proposition 2 is partially accepted. 

(3) Proposition 3 is accepted: 

In proposition 3, we examined we can maximize micro social capital through 

appropriate allocations of physical and virtual activities. 

According to section 6.5.3, figure 6.10.1 to 6.10.4 show the moving path of each 

subject, which are corresponding to our concept. Moreover, through the results of 

interview with them, their preference activity is also corresponding to our theory. 

Therefore, the proposition 3 is accepted. 

(4) Proposition 4 is accepted: 

In proposition 4, we examined the micro social capital between associated people 

have positive influences to macro social capital. 

According to section 6.5.4, we interviewed two sets of associated subjects. As shown 

in table 6.10, they approve many our perspectives, and both of them considered their 

relationship have strong connection between each other. Besides, the finding of our 

subjects’ common friend also indicates the opportunity to affect multiple people 
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through a single person. By the concept of macro social capital was composed by 

micro social capital, the proposition 4 is accepted because of macro and micro social 

capital have positive influences. 
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CHAPTER 7 CONCLUSION 

 

This research represents a mechanism to achieve baby boomers’ social wellbeing. The 

following statements will illustrate our contribution, managerial implications, 

limitations and future works.  

 

7.1 Contribution 

(1) A mechanism to understand and improve baby boomers’ social wellbeing. 

Based on the PERMA model (Seligman, 2011), we believe that relationship is an 

important element of wellbeing. In this research, in order to achieve baby boomers’ 

social wellbeing, we use the concept of social capital. This paper develops a 

mechanism to measure and ameliorator baby boomers’ social capital through observe 

and recommend physical and virtual activities. For baby boomers, we can provide 

them a complete program to ameliorator their relationship. 

(2) A method to quantify social capital through social media and physical 

activity. 

In this research, we quantify social capital through our mechanisms and formulas. By 

observing virtual and physical social behaviors, our system could know baby boomers’ 

friends and interests, and further calculate their micro social capital. We provide an 

innovative method to estimate micro social capital. 

(3) Increase users’ social capital through recommends virtual and physical 

activity. 

In this paper, we offer a method to increase baby boomers’ social capital, which is 
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recommending activities. From the results of our experiment, it’s the most attractive 

reason for baby boomers to participate in an activity is to go with their close friends. 

Any activity provider could focus their selling points on social effect, not activity 

itself. 

 

7.2 Managerial Implications 

(1) It’s easier to ameliorate baby boomers’ relationship by changing their 

behavior through their close friends. 

According to the results of experiment, the power of peers is great for baby boomers. 

No matter you want to promote anything, understand their social network and 

promote to their friends simultaneously. It’s easier to achieve purpose than any other 

methods. 

(2) It’s accurate to identify baby boomers’ interests through excavating 

information of communication and social network applications. 

With the frequent use of communication applications, the information between people 

is much valuable. In this research, we can discover users’ interests and friends by 

social website and communication application. It’s a good way to understand our 

customer, but the privacy policy is an equal important issue. It would be totally 

different when you are not just for research. 

(3) In the long term, it is feasible to increase macro social capitals through 

improve the individual micro social capital. 

In this research, we don’t have too many quantitative data to present the results of 

macro social capital. But from the interview, we know there is a significant 
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relationship between micro and macro social capital. It’s recommended to start from 

microscopic point of view to discover the quantitative change of social capital. 

7.3 Limitations and Future Works 

(1) The effect of affecting macro social capital. 

Because of the limit number of wearable devices, the few subjects made the effect of 

affecting macro social capital is difficult to see. By the concept of macro social capital, 

it needs the sum of numerous people’s micro social capital. Therefore, it’s hard to see 

the effect in our research. But through the theory and our interview, we believe that as 

long as increase the number of subjects and extend the experiment time, the effect of 

affecting macro social capital would be achieved. 

(2) Adopt and connect more social media to expand customer services. 

In this research, we focus on the baby boomers who live in Taiwan. Therefore, we 

choose the most popular social website, Facebook, and communication application, 

Line. But if we think globally, there are many other websites and applications we 

should consider, for example, Twitter, WeChat, or Weibo. If these companies develop 

API of these applications, then we can get the data we want under users’ 

authorizations. It will expand our customers into the world. 

(3) Strengthen the power of recommending activities. 

In order to achieve wellbeing, our platform provides recommendations to our users. 

Users can choose their preferred activities through our websites, and achieve these 

activities. This method may be too dependent on the user's own personality, we need 

to intervene them more. For example, in the future, we engage many activity 

providers and they can have their own activity store in our platform. Provider would 
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advertise their activities on our platform to attract users. When our platform has more 

users, we can build groups to gather people who have similar interests. By the more 

activities and richer sociality, users will be intervened possibly. 
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Appendix A. Activity Tag Keywords Mapping 
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Appendix B. Activity Tag Quality Questionnaire 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




