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Abstract

To study the fairness of payment systems, we
have redefined a model of value transfer activities that
include logistics activities conducted through
distribution channels. Based upon this model, we have
introduced an "evidence value chain" into the non-
repudiation service design. The security mechanism
doesn't downgrade system performance and it is
concordant with the requirements of current law
enforcement. In the model, we have formulated rules
of presentation to express disputes, evidence contents,
inference rules, and adjudications in terms of natural
languages.
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claimPAYMENT plaintiff=M, defendant=C, witness=Bank, adjudicator=verifier
NRO_Payment = { M: OlData[TIDs,HOD,0DSalt], HPIData, DS, Sa(AuthCode); Bank:

PlHead) }
Inference Rule
if H(H(OlIData),HPIData) = E(DS) /*check OlDataintegrity*/
then

OlDatais correct.
if AuthCode# "piAuthMismatch® and PlHead.TIDs= OlDataTIDs
/*TIDs,MID,HOIData are consistency between merchant's AuthReq and cardholder' PI*/
then MID isconfirmed. end if /*proof of payee identification*/
if H(OlDataODSalt,0D,PurchAmt) = Ol Data HOD
then OD and PurchAmt arecorrect. end if  /*proof of purchase order*/
end if
fact PAYMENT M, C CIN,MID,TIDsOD,PurchAmt yes={ Bank}

OlData

PIHead
SET
CIN

claimVALUE TRANSFER activity plaintiff, defendant, witness, adjudicator
VALUE TRANSFER EVIDENCE = { role: evidences}

Inference Rules

fact VALUE TRANSFER activity players={ payer, payee, bank} events yes/no={ players}

yes
SET
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clamPAYMENT plaintiff=C defendant=M witness=Bank adjudicator=verifier
NRR_Payment ={ C: Sy(TIDs,CompletionCode, AuthCode,AuthDate,AuthRatio),
OD,PuchAmt,ODSalt; M or Bank: DS}
Inference Rule

if AuthCodez "piAuthMismatch”

then HOIDataretrieved from E¢(DS).
if H(OlData) = HOIData

then HOD iscorrect. end if
if H(OD,PurchAmt,ODSalt) = HOD

then OD, PurchAmt are correct.
AuthAmt = PurchAmtx AuthRatio

/*gateway verify HOIData consistency from
merchant and cardholder*/

end if
end if
fact PAYMENT C,M CIN,MID,TIDs,OD,PurchAmt, AuthAmt  yes={M or Bank}
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