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An Attempt at Formal Specification of Cognitive Trust Jacques Calmet Karlsruhe Institute of Technology (KIT), Institute IKS [email protected] Abstract of a talk at the memorial symposium of Jochen Pfalzgraf A recent book by Castelfranchi and Falcone introduces a socio-cognitive and computational model for trust theory. We propose another attempt inspired by several methodologies arising directly from the mechanization of computational mathematics. We rely then on the concepts of logical fibering that was introduced by Jochen Pfalzgraf. A last ingredient will be a touch of elementary topology. We assume as a background that enforcing trust when taking a decision is similar to proving a theorem. This does not imply that trust is not related to some degrees of belief but it does imply that belies are seen as the conditions which validates a theorem. A first step in that direction was achieved through the design of ABIT, an abstraction-‐based  information   technology   [Calmet   2009].   An   application   to   mechanized   cultural   reasoning   as   a   tool   to   assess   trust   in   virtual   enterprises  was  given  by  Calmet,  Maret  and  Schneider  [Calmet  et  al.  2010].   In  fact,  this  first  draft  of  a  formal  specification  of  cognitive  knowledge  can  be  much  improved.  To  this  effect,   we  define  types  and  properties  of  knowledge.  The  types  define  the  domain  of  definition  and  validity  of  some   specific  knowledge  while  the  properties  refer  to  the  characteristics  and  main  features  of  this  specific  knowl-‐ edge.   Very   simply   speaking,   this   means   that   cognitive   knowledge   is   similar   to   a   typed   language   but   is   also   subject  to  constraints  similar  to  the  properties  of  an  operator  in  Mathematics.   At   this   stage   we   have   translated   beliefs   into   formal   specifications   but   we   are   still   faced   by   the   challenge   of   defining  the  localization  and  boundaries  of  a  given  piece  of  knowledge.  An  illustrative  example  is  as  follows.   This   conference   takes   place   in   Baden-‐Baden   where   German   is   the   spoken   language.   If   you   cross   the   Rhine,   then   French   is   spoken.   Now,   at   the   conference   the   communication   language   is   English.   This   means   that   we   have  three  different  types  of  knowledge.    We  must  be  able  to  decide  what  is  the  area  of  validity  of  each  lan-‐ guage.  A  simple  technique  is  the  continuity  of  travel  within  a  given  neighborhood.  This  is  basic  topology.  To   identify  the  boarders  of  validity  we  can  rely  on  another  concept  of  topology  but  a  bit  less  trivial:  logical  fiber-‐ ing.   The   fibers   carry   the   communication   channels   with   some   markers   on   the   domain   of   validity   of   the   knowl-‐ edge  (languages  here).  We  have  already  shown  [Calmet-‐Schneider  2011]  that  logical  fibering  is  a  legitimate   abstract  date  structure.  Here,  we  extend  its  use  to  the  coupling  of  different  logics  or  reasoning  rules,  in  the   spirit  suggested  years  ago  by  Pfalzgraf  in  his  paper  on  logical  fiberings  and  polycontextural  systems  [Pfalzgraf   1991].  
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