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Abstract For effective information sharing, data provenance semantics need to be managed effectively. Based
on a scheme to represent data provenance semantics, we propose a model to calculate information sharing costs.
Information sharing costs are derived from probabilities of type I and type II errors that occur in organizational
information sharing, costs related to these errors, and information sharing distances between organizational units
which are determined by information sharing workflows. We apply the model to various types of information
sharing workflows including departmental information systems, hierarchical information systems, a hub and a
stand-alone system. The calculated information sharing costs show that the hub with data standardization is best
in information sharing; however without standardization its information sharing cost deteriorates to that of a
departmental information system. And, any information sharing workflow is better than a stand-alone system. It
is proved that the model is useful in analyzing effectiveness of information sharing workflows and their
characteristics.

Key Words : Information Sharing Cost Model, Data Retrieval, Data Provenance Semantics, Information Sharing,
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[B) Shipping Table (Department B)

Order | Departed
Number | Time Time Time

| 01— 08/01/2009 | 09/01/2009 | 09/01/2009

Delivered | Reported

[A) Enterprise Order Table

Order | Order Delivered | Shipping
Number | Time Time, Department
C] Shipping Table (Department C
o1 02/01/2009< 08/01/201 CcB 1 ddeh:) (Oep, )
Order Departed Delivered Reported

02 | 11/01/2008[ 78/0172009 |—_CB Nmbac: | T e Time
03 11/01/2009_;“'1"9/01/2‘0!)9‘ C\Q 02 17/01/2009 (718/01/2009")| 20/01/2009

o4 02/02/2009", 1 0/02/2909
T

[D] Shipping Table (Department D)

Order | Departed | Delivered | Reported
Number | Time Time Time

03 16/01/2008 | 17/01/2008 [79/01/2608
04 09/02/2009 | 10/02/2009 *| 10/02/2009

[Fig. 2] Data with Different Derivation Semantics
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(Note:
+ : An Attributename is a concatenation of Dabasename, Tablename, and AttributeName.
Databasenames and Tablenames are not included for the sake of simplicity)

[Fig. 3] A Database Schema for Derivation
Semantics Meta—data
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