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What is Social Capital?

In asociety, the trust, reciprocity, norms and
networks of civic engagement facilitate in working
together to achieve desired goals, causes social
capital, which isinteractive in nature and
embedded in the structure of a society.

Dayton-Johnson state it as: Social capital isan
individual's sacrifices (time, effort, consumption)
made in an effort to promote cooperation with
others and social cohesion isacharacteristic of
society which depends on the accumulated social

capital.
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~ Types of social capital

Structural Social Capital, refersto relatively
objective and externally observable social
structures, such as networks, associations and
Institutions and the roles, rules and procedures
they embody.

Cognitive Social Capital comprises of more
subjective and intangible elements such as
generally accepted attitude and norms of
behavior, shared values, reciprocity and trust.

The cognitive social capital may create coherence
and homogeneity in the group of people having
more commonality in their norms, values,
behavior, beliefs, reciprocity and attitudes.




Different approaches regarding
social capital

1). Accessto information.

1I. A degree of trust, an expectation of reciprocity and
exchange of information are expected to prevail in
relationships (social capital).

111). Putnam states it is a precondition for economic
development as well as for effective government.




V). People trust each other and cooperate more for
common causes.

vi). Robinson and Flora are of the view that individual
utility-maximizing behavior cannot be pursued
Independent of the wellbeing of others.

vil). Cox contendsthat individuals' lives are about their
relationships with others, but involve levels of trust and
cooperation or anger and distrust. These comprise
individuals' social capital, which makes democracy work,
production rise and societies cohesian develop.

viil). Grootaert and Bastelaer view social capital as"the
Institutionsrelationship, attitudes, and values that govern
Interaction among people and contribute to economic and
social development".

1X). Shah. Akhter (2007) points out that individuals
maintain their social interactions on the basis of their
actual and expected returns (welfare) from their
relationshipswith others.
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Motivations behind this study
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Social Capital Matrix

Social capital may exist in following interactive forms:

individual vs. individual, individual vs. group or
community, individual vs. institution or organization,
individual vs. state,

group or community vs. group or community, group or
community vs. institution or organization, group or
community vs. state,

Institution or organization vs. institution or organization,
Institution or organization vs. state

State vs. state.

Accumulation of social capital in different dimensionsis
reflected in amatrix form (here we must indicate that it
does not fulfill the complete sense of amatrix asin
algebra), we call Interactive social capital matrix(abrivatd.
LCOYS), as shown in the following table and which has 16
different entries.




Social Capital Matrix 16-dimensions

Sake holders
L

C
O
S

L
L vs
Cvs
Ovs

SVS P

C - -
LvsC LvsO LvsS
CvsC CvsO CvsS
OvsC OvsO OvsS
SvsC SvsO SvsS
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B Algebraic structures, representatives of
systems in Social Capital Matrix

Social capital has wide range, number of dimensions,
therefore need to be coded for analysis. The special
algebraic structures are used to codify the concepts,
type and mode of transaction of social capital
amongst different players. We selected algebraic
structures of particular interest, that is, finite fields,
vector spaces, homomorphisms of rings and linear
transformation.
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= Continue

Group: G with an associative binary operation

* (l.e.,a* bAG,(a* b)* c=a* (b* c) for a,b,c?G) iIsagroup if
e* r=r* e=r, we call e, the identity element in G and for
each goG, there exist h2AG such that g* h=h* g=e, whereas
we call g and h, the inverses of each other. Group Gis
commutative if a* b=b* a,a,blG.

Ring: A commutative group (R,+) isaringifinR,"."is
associative binary operation and "." is distributive over "+".
A ring Riscommutative if a.b=b.a, for all a,bPR. AringRis
with identity if IR. Let R be acommutative ring with
Identity. a2R is said to be invertible or unit in Rif there
exist bR such that ab=ba=1 U(R), the set of all unit
elementsin R. (U(R),.) formsagroup.
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continue

Field: A commutative ring Rwith lissaid to be an
Integral domain if ab=0, where a,blR, then either a=0
or b=0. A commutativering Fwith identity issaid to
befield if U(F)=R\{0}. A finite integral domain isa
field but every field isnot an integral domain.
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continue

Finite field: Given nonnegative integers O<a and b,
there exist g=0 and r with O=r=a such that b=ag+r,
where g isquotient and r isremainder which are
unique (Division algorithm is stated). If r=0, we say a
dividesb (that is al b).




For afixed positive integer m, we say a,b?Z are
congruent modulo m, written a=b (mod m) if m | ab
or equivalently, if a=b+mt, wheretllZ. Herem is
called the modulus (plural; moduli ). a=0 (mod m)
meansm | a, a=b (mod J) for all a,bZ, therefore we
consider the positive integer m>1and {b+mt:tklZ} is
the set of integersto which b is congruent modulo m.
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Every integer is congruent modulo m to exactly one of
the numbersin the set {0,12,..,m-1. Let 2=m bethe
modulus, which isfixed. Define the congruence class

of b (mod m), written [b] {m} as
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continue
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Fvery congruence classmod misequal to oneof €, 4, €, .., € 213, Obviousy
all these classes are lifferent. Thus there are only m congruence classes for modulo m. We
represent the set of all congruence classesmoaulo mby L. So

0 BN, NG B, 43, 8. [ MR, 43, 23, 2l
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In T we definethe inary operations K., a1d €. 1 n @2, then 03 6469, &Vandwe
Oefine the binary operations K, and € asfollow

-

N, ¢ 6 &6
HeLLHrnd 6 66
OO H6HE

[ isan integral domain (and hence afield) if and only if mis prime integer. For example
0,0, 0, aefinitefiddswith 2,35, ... dements (vectors).




Vector space

An additive abelian group V issaid to be a vector
space or linear space over thefield F if the scalar
multiplication map FxV—V, defined as (a,v) —av
satisfies

(1) a(v+w)=av+aw;

(1) (a+i3)v=av+iyv,

(ii1) (aB)v=a(lRv);

(iv) 1v=v, for all a,3aF, v,walV.
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Algebra

A vector space V issaid to be an algebra over the field
Fif Visring and a(vw)= (av)w=v(aw) for all aPlF,

v WeV.

A field isnot only a vector space over itself with
dimension 1but it isan example of
algebra.Furthermore for a positive integer n,
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FEANE, G,.., Q0 @,G,..,@ F Flisan dgebraover F with dimenson . If pis
prime Integer and n b any postive integer, then 0 I a one dimengonal algedra over the field
L) and L isn dimensional algebra over the field L, particularly we may takep B2

Interestingly O3 is aBoolean algebra, asa’ Haand a[=a HO, forala 2 O.
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Ring homomorphism

1 Let Rand Sbe commutativerings. Aring
homomorphism isamap @: R—Sif for all x, R,
P(x+y)=@(x)+p(y) and P(xy)=p(x)Pp(y). Aring
homomorphism @ issaid to be amonomorphism
(resp. epimorphism, isomorphism) if @ isone-one
(resp. onto, bijective).
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Linear transformation

Let V and W be finite dimensional vector spaces over
the same field F. A vector space homomorphism
(linear transformation) isamap @: V—W which
satisfies @(x+y)=@(x)+P(y) and (ay)=a®(y), for all
X, YV ,allF. A vector space homomorphism isan
Isomorphism if it is bijective. If @ isisomorphism,
then we say V Isisomorphic to W and we represent it
as V=W,
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lgebraic Representation of Social
Capital Matrix

-—

The algebraic representation isdevised in view of the
four types of players (systems) namely Sate,
organization, community and individuals and their
Interactions as described in social capital matrix but
we assumed that behind these interactionsthe
economics of spending and welfare work, ultimately
which cause to establish the respective economic and
social environment.




The new environment emerge to accumulate social
capital and economic development amongst different
categories in respective system. By different
Interactions we obtain the 4x4 matrix, which contains
16 different intera active and interactive
environments, known as social capital matrix.




The model (adjustments)

The state Sislabelled with Boolean algebra Z22={0,1,
which have two active categories (vectors) 0,1denoted
as Svectors or S-categories. Furthermore the category
O representsthe investments/ spending and 1
representsthe return/welfare indicator of the state.




We assume that linear space Z2 represents
organization O with 4 O-vectors or O-categories (of
organizations). Likewise Z2 and Z24represent
community C with 8 C-vectors or C-categories (of
communities) and individual L with 16 L-vectorsor L-
categories (of individuals) respectively
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Z3 W Ingtitution/Organization (O)

Z3 WV Grou

n/Community (C)

Z5 W Indiv

dua (L).




Thisformation will lead to the format of Social

Capital Matrix, that is Sate-Organization-Community
and then individual (abbreviated as SOCL), which
may be interpreted asthe state leading the all types of
activities through organization, community and
finally, individual.




Obvioudly, thisformat can be criticized on the basis
of the presumption that the individuals constitute the
communities, the communities constitute the
organization and the organization constitute the
state, which would require the reverse format
individual-Community-Organization and then Sate
(abbreviated as LCOYS) in Ph. D thesis of second
author. But in our case, the business of a state
depending on two indicators, running all other
systems by itsauthoritative position.
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S0 it Isessential that we have to consider the reverse
order SOCL for social capital matrix LCOS.
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omponents in Categories of the
Systems

On the basis of size of the systemswe may call Sis
smaller than O, O issmaller than C and Cissmaller
than L or L islarger than C. As

27 BNy, a,.. anOH a1y, . 8y ; a1,82,..,8n B ZyVand
2y B, 2., a0 a8, a1,d,..,8 § ZpV




/

-—

aremand | =dimengonal linear spaces over thefield Z, respectively. SoZ, <Z3 OZ5™is| =i
dimensional linear space over thefidld [b. Whereasin thisstudy 1 <1,m <4. So the interaction of any
fwo systems can be represented aslike S O, Cand L.

The System V L L O
No. of categories of V 2 Ry
No. of componentsinthecategoriesof V.1 2 3 4 5.




In thiswork by economic development (respectively
social capital) we mean the economic development
(respectively social capital) in the respective
categories of organization, community and individual.
This means we may classify the organizations,
communities and individualsinto different categories
regarding economic development (respectively social

capital).
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The top row and first column of
SOCL

The state Z2 Organization Z2, Community Z2 and
Individual ZZ4have 2,4,8 and 16 categories
respectively, which are representing the
Investments/ spending and return/welfare indicator.




3 4
ZZZ
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N N N N




" Intra action of the systems (The
main diagonal of SOCL)

These are the interactions of a system with itself, i.e. State vs. State, Organization vs. Organization,
Community vs. Community, Individua vs. Individual. We may call al of 4, the Intra action of the
systems, that is these activities are on main diagonal of SOCL.

/> <Zz
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Intra-active function

£2: 70 <20k 77 wheel <¢m <4
gﬁl..amugbl..bmw HQlCmU Zrzn, ﬁ1..am()(b1..bm0 Zrzn,




whereas ci=ai+bi, I=i1=4. We call d intra-active
function, which isinterpreted asthe economic trade
off among the categories of one of the four systems.
However in resulting one can obtain again a category
of the same system. A category has m! number of
possibilitiesregarding its statusin respect of
economic development or accumulation of social
capital of categories of the systems:
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For instance if m=3, then d:Z2xZ2—Z2, defined as
d(alaZa3blb2d=clcxFZ2, where ci=ai+bi.1=1=3




Snce Z2 represent the community, so d explainsthe
community vs. community. In thistype of interaction
all components of two categories of the community is
doing business with all of their corresponding
components. This also reflectsthat the total assets of
Interactive categories of the community are fully
operationalized and no part left for substance for its
own survival.




Hence thisindicatesthe case, that isin favour to this
finding that categories of the community that
consumes/ spend all of its assets/resourcesin one
period. Thisalso indicatesthat intra-action of any
system provide a high level of trust among the
categories of the same system, which causesin
economic development and accumulation of social
capital of categories and henceto the system under
consideration.




_— |

= Across interactions (Lower and Upper
Diagonal of SOCL)

1 Theinteraction of State & Individual, hasthe
representation Z2xZ24(resp. the interaction of
Individual & Sate hasthe representation Z24xZ2).

2. The interaction of Sate & Community hasthe
representation Z2xZ2 (resp. the interaction of
Community & Sate hasthe representation Z2xZ2).




3. The interaction of Sate & Organization hasthe
representation Z2xZ2 (resp. the interaction of
Organization & Sate hastherepresentation Z2xZ2).

4. The interaction of Organization & Individual has
therepresentation Z2xZ24(resp. the interaction of
Individual & Organization hasthe representation
L2UXZ2).




5. The interaction of Organization & Community has
therepresentation Z2xZ2 (resp.the interaction of
Community with Organization hasthe represtn.
L2xZ2). 6. Theinteraction of Community &
Individual hasthe representation Z2xZ24(resp. the
Interaction of Individual & Community hasthe
representation Z4xZ2).




These are representing 12 numbers of across
Interactions of the systems, i.e. Sate vs. Organization
and vice versa, State vs. Community and vice versa,
Community vs. Individual and vice versa. We may call
these Lower and Upper Diagonal Interactions (LUD-
Interactions), that isthese are not on the main
diagonal of SOCL. It may be represented as
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Lower Diagondl and Upper Diagonal interactions having ymmetries due to this
mode, because Z, <75 and Z3' <Z5, 1 <1, m ¢4, are samein nature in algebraic
perspective(].e., Isomorphic). But In interactive asin the social capital matrix they are
Oeding ther affares differently.
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Firgt it isnoticed that if O & 4ONAS zero veector space, consisting on O vector only. So,
for | $m, Z} & 23 isimbedding of Zy in 27 i.e Z, 0Z} <0 <. 0 Z7 this
meansa;..a Bar..a0m..0n 8 2. Smiladym <1, 23 o Z) isimbedding of 27
nZy, e 2V 00, <. Qi <23 975, thismeansay..a B0y 0y a B Z5.
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Now we define functions S and 5 oy asfollow:

Son 2y <20 € 70 wherel $m ¢4, andm <
by ﬁ&mﬁl--al,bl--bmbm@--bl OHC;. . CrChiz..C Zg}
forayay.a 8 Zj,by..by B 25 and by ©.Hb HO.

and

Son 2y <20 € 70 wheel ¢m <4, and| ¢m
by & gm@u.. a2, . 8, by bnOBCy.. CiC2. .G E 23,
forany a..a 8 Zb,by..by @ 20 andaz ©.Ha, B0
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Whereasc; By =0y, 1 <1 <4, Wecal Sy and S, the across inter-active
functions, which are Interpreted as the economic trade off among the categories of different
Systems. However In result of this trade off, again a caegory IS obtained, whichis infact
belongs to larger systems of across inter-active Systams.
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By acrossinter-active function £ g, | < mwe conclude that interaction of the system Z with
| (=1,1[=2,...,m componentsof the larger system (in Size and dimension) Z5' remainsinactive dur
only firgt | number of components interact with their corresponding | membersin the smaller syste
Z5. Similarly by across inter-active function g, m <1 we conclude that interaction of the syde
that the 1,2,..., m components of thelarger system (in Size and dimension) Z, remains inactive du
only last m number of components interact with their corresponding mmembersin the smaller sy
dimension) Z3.
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This can heillusirated by an example, for instanceif we consider & : 2§ <Z3 € 73, then

%%Qlazo, b1b2b3()ﬂClCzC3 Z%, where C3 ﬂbg




By across inter-active function d {m<I|}, m=I we
conclude that interaction of the system Z2*{m} with
Z2M{|} provided that the m+1l1+2,..] components of
the larger system (in size and dimension) Z2*\{l}
remainsinactive during interaction, i.e. the only first
m number of componentsinteract with their
corresponding m membersin the smaller system (in
size and dimension) Z2X{m}. Now it can be
Interpreted if we consider d {3<2}.Z2xZ2—Z2, then




d {3—2}(alaza30bb3=clcxFIZ2, where cl=al
Recall that Z2 represent the organization and Z2
represent the community. Thed {2- 3} explainsthe
organization vs. community. In organization vs.
community the first two components of category of
the community are doing business with all two
components of the organization.




Thismeansthetotal assets are not operationalized by
the community rather a part left for substance for its
own survival. Thisalso reflects extreme case, that isin
contradiction to thisfinding that community or
organization that consumes/spend all of its
assets/resources in one period do not survive for next
period. Furthermore it isnot like the intra-action of a
system. In similar fashion if d {3—2}.Z2xZ2—Z2,




As Z2 represent the organization and Z2 represent
the community. The d {3—2} explainsthe community
VS. organization. In community vs. organization the
first two components of category of the community
are doing business with all two components of the
organization. Thisalso reflectsthat the total assets are
not operationalized by the community rather a part
left for substance for its own survival
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These findings strengthened our format of Social
Capital Matrix, that is SOCL, which compelsfor the
pivital role of state in all types of activities of
categories of organization, community and finally,
individual.

The following represent the SOCL
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Conclusions

1 The social capital matrix, emerges through interaction
of Sate, Organization, Community and the
Individual, we identified as system S the system O,
the system C and the system L respectively. Through
algebraic representation of social capital matrix with
assumption that SO,C and L have 2, 4, 8 and 16
categories respectively, we have found that the
economic development and hence social capital in
each category of any system can be determine.




2. Further we have observed that in each category
(consisting on 4 economic indicators) of individual
there is a reflection of the presence of 3 economic
Indicators of a category of the community. As well Iin
each category of community there is a reflection of 2
economic indicators of a category of organization.
Smilarly in the each category of organization thereis
areflection of 1economic indicator of the state.




3. Across interaction of different systems provided that
not all the components of a category of the larger
system are doing business with the components of the
smaller system. This shows that the tota
assets/resources are not operationalized by the larger
system rather a part left for substance for its own
survival. This also reflects extreme case, that Is In
contradiction to this finding that community or
organization that consumes/spend all of its
assets/resources in one period do not survive for next
period.




4. During intra-action of a system all components of
two Interactive categories are doing business with all
of their corresponding components, which reflects
that the total assets of interactive categories of the
system under consideration are fully operationalized
and no part left for substance for itsown survival.




5. This also indicates that intra-action of any system
provides a high level of trust among the categories of
the same system, which causes economic
development and accumulation of social capital of
categories and hence to the system concern. It can
also be observe that it is not like across interaction of
different systems




Thanks for
patience




