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This paper introduces Chang’s extent analysis method approach for
prioritizing Vietnam'’s social capital indicators. Using fuzzy AHP approach
helps determine more efficiently importance of social capital indicators,
especially deal with imprecise and uncertain human comparison judgments.
In the proposed model, six dimensions of social capital are distinguished
including bridging, bridging-link, bonding, bonding-link, particular trust and
general trust. The results showed that general trust and particular trust
nearly contribute the same important weights but the bonding and bonding-
link share lesser weights than bridging and bridging-link.

© 2017 The Authors. Published by IASE. This is an open access article under the CC
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1. Introduction

Social capital has consistently been considered
as a network resource by the researchers’
community. It is found as an important driver for
individual and community outcomes besides other
traditional resources (natural, social economic and
human resource capital). The findings of previous
empirical studies have confirmed its Dbenefit,
especially to the poor (Grootaert et al, 2004). In
Vietnam, social capital outcomes have become an
interest of various interdisciplinary researchers
since early 2000. However, the empirical findings
were challenged due to the difficulty in social capital
measurement (Uphoff and Wijayaratna, 2000). As a
consequence of a multi-dimension concept, a consent
definition of social capital is still debatable.
Moreover, the impacts of different types of social
capital are not the same (Granovetter, 1995).
According to Krishna and Uphoff (2002), well-
reflected social capital indicators in Italy may
become inappropriate for other countries owning to
its contextual characteristics.

Though the integrated index of social capital has
been constructed in the literature review, its
components’ weights are contextually dependent
(Van and Schmeets, 2013). As a consequence, these
results cannot be generalized for the application in
other nations. Therefore, it is essential to have
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empirical weights of the social capital index in
Vietnam.

2. Research background

According to Hanifan (1916), the word “capital”
in “social capital” does not refer to real assets. It
implies values such as friendship, tolerance and good
attitude towards the network’s members. When the
network is connected, social capital accumulation
occurs. It will bring positive externality to the
individual and the community. In the definition,
Hanifan (1916) implicitly indicates two features of
social capital which are widely accepted as capital
characteristics: i) accumulation and ii) future return.
Moreover, Bourdieu (1986) has explained above
definition when clarifying network by defining a
structure of more or less institutionalized
relationships. The network is necessary but not
sufficient for creating social capital. Coleman (1988)
has added to the definition with the emphasis on
trust and shared norms and networks which can
drive the coordination actions in the society. Putnam
et al. (1994) have emphasized that shared norms are
fostered by the trust. In summary, a social capital
principle with the composition of trust and network
has got a wide consensus in research communities
(Van and Schmeets, 2013).

As a multidimensional construct, personal social
capital is measured through the hierarchical model
with two key components: networks (structural) and
trust (cognitive). Structural dimension is approached
as an individual network based on resource. The
potential network based resource (Narayan, 2002)
accessed by individual depend on person’ tie
strength and social standing with the network
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members. Tie strength is a factor to distinguish
bonding and bridging while social standing is for
linking (Szreter and Woolcock, 2004). Bonding
refers to strong ties such as kinship, neighborhood.
This is characterized by the horizontal link between
those with the same demographic and socio-
economic status (Nguyen et al., 2016). Wagner et al.
(2014) has added to the argument with its deep
connection. In conclusion, this is a closed network
with informal ties, focusing on homogeneous group
identity (Putnam, 2000). On the contrary, bridging
extends the link to other groups at similar financial
position and power. It refers to weak ties with

formal structure. This network is wuseful in
approaching the outside resources.
In general, bonding can enhance the

consolidation within a closed network but it may,
without bridging, derive the narrow interest and the
consequence is outsiders’ exclusion. The same
philosophy is applied for linking. A strong linking
may benefit the favored groups by accessing to rich
funding or less strict regulations, which is potential
for corruption. Therefore, the combination of social
standing with bonding and bridging to form
bonding-link and bridging-link besides a traditional
way of analyzing social capital as bonding, bridging,
and linking is an innovative way. The calculation of
social capital indicators’ weights in the integrated
index based on this new philosophy is desirable for
policy recommendation on using this resource.

3. Research methodology

The Analytical Hierarchy Process (AHP),
introduced by Saaty (2005) was known as a set of
multi-attribute decision analysis (MADA) methods
(Quyen et al.,, 2017). However, experts or decision-
makers usually find that it is more confident to give
interval judgments than fixed value judgments (Tran,
2017; Kabir and Sumi, 2015; Vavan and Braike,
2015). This is because usually he/she is unable to
explicit about his/her preferences due to the fuzzy
nature of the comparison process (Nguyen et al,
2017). The Chang (1996) extent analysis method is
the easiest FAHP approach in fuzzy AHP methods.
The steps of Chang (1996) extent analysis approach
are as follows (Zhu et al,, 1999):

Let

X= {x]_, X2 e 'xn]

be an object set, and

G= [gl' G2,y gm]

be a goal set.

According to the method of Chang’s (1996) extent
analysis, each object is taken and extent analysis for
each goal, g;, is performed, respectively. Therefore, m
extent analysis values for each ith object for m goals
can be obtained, with the following signs:

vl (M1 m2 m
M, (Mg, M3, ..., MZ?).
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All extent analysis values I@L (i=12.,nj=1,
2,...,, m) are triangular fuzzy numbers (TFNs).

Step 1: The value of fuzzy synthetic extent with
respect to the ith object is defined as:

—_— —_— —~1-1
S, =X M), ® [, I My | (1)

to obtain Z}"zl Mg]l' we perform the fuzzy addition

operation of m extent analysis values for a particular
matrix such that

vl —
STt My, = (B, Xeamy Xt )

(2

—~ -1
and to obtain [Z{LIZ}”:lMél] , we perform the

fuzzy addition operation of M;l values such that
i=12j=1 Mél = @ity L, Xiame, Xieg wi)

3

withi=1,2,.,n;j=1,2,.., m; and then compute the
inverse of the vector in above equation such that

— -1
n_ym MJ] S Y
[ 1:12]:1 9 (Z?:lui'zﬁlmi'z?:lli !

therefore,

4)

Si= (Tl Xt my, Xt )® (ﬁﬁﬂ; 7 )
(5)

Step 2: The degree of possibility of

M, = (I, my,uy) = My = (I3, my,uy)

is defined as following

v (M, = My)

and can be equivalently expressed as follows:

V (My = M) = ugg, (d)
1ifm,=>2my
0 ifly>u,
lLi—uy

(ma—uz)—(my—uy)

(6)

otherwise

where d is the ordinate of the highest intersection
point D between two fuzzy number, g, and pg;
(Fig. 1). To compare M; and M,, we need both the
values of V (M; = M) and V (M, = M) (Al-Ahmari,
2008).

Step 3: The degree possibility for a convex fuzzy
number to be greater than k convex fuzzy numbers
M, (i =1,2,..., k) can be defined by

V(T > M, 0, ..., i)
= V[(I\T > M ) and (IIT > ﬁ;z)and ..and (I\T =

M) =minV(M = M,),i=1,2,..,k )
Assume that:

d'(A; =minV (M, = My) fork =1,2,..,m; k # i (8)

then the weight vector is given by

W' =[d'(Ay), d'(A;),.., d'(A)]" 9)
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where 4; (i = 1,2, ...,n) are n elements.

Hia
M, M,
1
V(MZZMJ) /
0 > U
Zz iy l] Uz my i
d

Fig. 1: The intersection between M; and M,

Step 4: After normalization, the normalized weight
vectors are

W= [d(Al),d(Az),,d(An)]T (10)
where W is a nonfuzzy number.
4. Result and discussion

In the social capital index (Table 1), the results
showed that the trust shares 58,5% while the
network is 41,5%. Particular and general trusts are
equally important in the experts’ view. Addition, we
can see that the weight of bridging-link is the largest
(0.534) in the network and the bridging is the
second (0.2918). The bonding and bonding-link
share lesser weights than bridging and bridging-link.
They got the weights of 0.1070 and 0.0671
respectively. The findings proposed values which
refer for social capital appraisal in Vietnam country.

Table 1: Table of weight coefficients

Objective Element Weight Sub-element ~ Weight
Bonding
(c11) 0.107
Bonding-link
Network 0.415 (C12) 0.0671
(C1) '
Social Bridging
Capital (C13) 0.2918
Index
Bridging-link
(C14) 0.534
Particular 05
Trust (C2) Trust trust (C21)
0.585
General trust 05

(€22)

5. Conclusion

This paper proposes a quantitative approach to
priority social capital index in Vietnam using extent
analysis method (EAM) method based on fuzzy AHP.
The results showed that trust is more important

than the network. This reflects the priority in
nurturing trust for the Vietnamese. In addition, the
research results confirm the importance of bridging
and bridging-link compared to bonding and bonding-
link. This implies the necessity of fostering the open
network, especially when it combines with social
standing because it is useful for leveraging the
resources in the community.
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