A Study on Transitivity and Composability of Trust in Social Network
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Abstract

Trust prediction between users in social network based on the trust propagation assumes properties
of transitivity and composability of trust propagation. But it has been hard to find studies which test
on how those properties have been operated in real social network. This study aims to validate if the
longer the distance of trust paths and the less the numbers of trust paths, the higher prediction error
occurs using two real social network data set. As a result, the longer the distance of trust paths, we
can find higher prediction error when predicting level of trust between source and target users. But we
can not find decreasing trend of prediction error though the possible number of trust paths between
source and target users increases.
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Input:

trust _network G = (V, A) where aset V is a list of all users and a set A is ordered pairs of users (u;,u;,z(u;,u;))

7(u;,u;) is a degree of direct trust value from user u; toward user u;

source user u, ; target user u,; a minimum trust threshold 4

Output:
trust _network G, which starts from a source user; reachable

_inlink _ neighbors(target user u,)

1. find N (u,) = users who directly connect to target user u, (i.e. inlink-neighbors of target uesr u, ) from trust _network G

2. dist=0; trust _ neighbors[dist]=source user u_;
3. add source user ug to trust _network G, ;

4. Do while (trust _ neighbors[dist] is not empty)
5. dist++;

trust _ neighbors[dist]= users reachable from trust _ neighbors[dist -1] and V;z(u;,u;) > 4;

6

7. foreach edge (u;,u;) from trust
8 if (U =u;)and z(u;,u;) >4,
9

then add edge (u;,u;,z(u;,u;)) to trust _network G, ;

_neighbors[dist -1] to trust _neighbors[dist]

add all users in New _ visit={u, \ui e trust _neighbors[dist] and u; ¢trust _ neighbors[dist —1]};

10.
11.  addusers in {u; \u, e New _visit and u; € N (u;)} into reachable _inlink _ neighbors(target user u, );
12.  reset trust _ neighbors[dist] = users in {u; \u, e New_visit and u; & N(u;)};

13. For each edge (u;,u;) from reachable _
14.
15. add target user u, to trust _network G, ;

add edge (u;,u;,z(u;,u;)) to trust _network G, ;

g 1 AzE= e

EERE

inlink _ neighbors(target user u,) to target user u,
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