ision. Value. You.

Measuring the Quality of
Descriptive Languages for
Products and Services

Multikonferenz Wirtschaftsinformatik
March 9 — 11, 2004, Essen (Germany)

Dr. Martin Hepp
Florida Gulf Coast University
mhepp@computer.org

Dr. Martin Hepp

)
Vision. Value. You.

Full Paper — Preferred Citation

Hepp, Martin: Measuring the Quality of Descriptive
Languages for Products and Services. In: Dorloff,
F.D.; Leukel, J.; Schmitz, V.: E-Business —
Standardisierung und Integration. Tagungsband zur
Multikonferenz Wirtschaftsinformatik 2004.
Cuvillier, Goettingen (Germany) 2004, pp. 157-168.
Available via http://ssrn.com/abstract=503602 or
www.heppnetz.de.

Dr. Martin Hepp

© 2003 - 2004 by Martin Hepp
mhepp@computer.org
www.heppnetz.de



Vision. Value. You.

Descriptive Languages for
Products and Services

* Key functionality: Reference to business
meanings (e.g. a product or service) in an
unambiguous, machine processable manner.

» Descriptive Languages vs. Ontologies

* Most popular architecture: combination of
classes, an attribute library, and class-specific
attribute lists

Dr. Martin Hepp
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eOTD Architecture

m —
Klasse / EGAS
Merkmal (Merkmallexikon)

EGIS
(Guterklassen-
Lexikon)

Computer Data Service: Compact Disc Read-only
EGII 054891 Memory Mastering
EGIC S
100.00140.00001 ¥ \Deflnmon. (optional)
EGII EGIC [ \
Klassenidentifikator (hierarchisch) EGAI 002931 Disk Diameter
(hierarchiefrei)

EGAC 18.02067 | pefinition: (optional) Datentyp
A\

EGAI
Merkmalsidentifikator
(hierarchiefrei)
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Semantic Standards provide

two functions
They can be used for

— the description and

— as a point of reference.
\ RECIPE
<CONTENT=> w for 12-50-50:

12-45-65 2 UNITS 12-45-65
</CONTENT=> 1 UNIT 12-50-60
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Content Quality of Descriptive Languages
for Products and Services

* Quality and usefulness is determined by
how well it covers the linguistic needs of
a business domain.

» Content development and maintenance
is @ major challenge.
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Linguistic Dynamics of Business
Meanings

...Language is a living organism that adapts to
the development and the trends of society
as a whole.

(Umberto Eco
in the preface to Ogden / Richards:
,, 1 he Meaning of Meaning*)

Dr. Martin Hepp
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Speed of Maintenance vs. Linguistic
Dynamics

Set of

,,Business Words*
S

Calendzs$qr 002"
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Total Number of Product and Service Classes

UNSPSC V6
03-15-2003
eO0TD
04-19-2003
eCl@ss 5.0
eCl@ss 4.1
0 10000 20000 30000 40000 50000 60000 70000
eoTD UNSPSC V6
eCi@ss 4.1 eCi@ss 5.0 04-19-2003 03-15-2003
Classes 15315 24814 60474 19778
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e0TD
04-19-2003

eCl@ss 5.0

eCl@ss 4.1

Size of the Attribute Library

15000

20000

@ Number of Attributes m used in >= 1attribute list
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Value

Dr. Martin Hepp

Metrics for Content Quality

« Distribution of Entries along the
Top-Level Hierarchy

» Semantic Weight and Semantic

ision. Value. You.

eCl@ss 4.1

e0TD
eCl@ss5.0 o4 192003

Distribution of Entries
along the Top-level Hierarchy

UNSPSC V6
03-15-2003

product classes 15315 24814 60474 19778
(all levels) (all levels) (all levels) (all levels)
Number of tc_)p-level 22 25 79 55
categories
Mean (percentage) 696 (4.5 %) 992 (4 %) 765 (1.3 %) 360 (1.8 %)
Amount of nodes in
the biggest top-level 3594 5303 14802 2447
category
Percentage 23.47 % 21.37 % 24.48 % 12.37 %
Amount of nodes in the
three biggest top-level 6788 9818 24082 5860
categories
Percentage 44.32 % 39.57 % 39.82 % 29.96 %
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Distribution of Entries along
the Top-level Hierarchy

eCl@ss 5.0: Total Number of Nodes by Top-level Categories

E3 Organic chemicals 5303
N Automation, el I 2532
3 Office supplies, furniture, equipment, and papeterie 1983
Machines, apparatus 1734
Inorganic chemicals 1464
Laboratory materials and technology 1320
Auxiliary supplies, additives, 1216
Services 1029
Machine elements and fixings 945
Tools 906
Construction technology 765
3 Medicine, medical technology, life science: 760
] Polymers 725
] Packing materials SN 620
El Marketing_juss— 503
E] IT_j— 486
(complete) | 462
Industrial piping = 410
Home economics, home J— 345
Occupational safety, accident prevention _jumm 247
Energy, basic chemicals, aux. agents_ju 236
Equipment for mining, plants, rolling mills, and foundries _jumm 222
5 Machines o devices (for special - 222
3 Automotive technology jmm 203
[3 products, materials jum 173
o 1000 2000 3000 4000 5000 6000
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Number of node-specific

‘ eCl@ss 4.1 || eCl@ss 5.0 ‘

7913
(7917, see
text)

attribute lists

6507

(quality issues,

Quality of Attribute Assignment

eOTD

04-19-2003

19927

see text)

Percentage
(based on the fotal
number of product

classes)

42.5 %

319 %

33 %
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eCl@ss 5.0: Clusters of Attribute

Usage Frequency in Attribute Lists

Percentage of Classes Number of Share of the
with this Attribute Attributes Attribute Library
>75% 5 0.14 %
29..74 % none
25..28 % 44 1.20 %
3..24 % none

<2%
(but contained in

1942 52.96 %
more than one
attribute list)
contained in
exactly one 1676 45.70 %

attribute list

Dr. Martin Hepp
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Semantic Value and Weight

Semantic Weight for

each attribute: SW. = 1
' Number of Attribute Lists Containing A

Semantic Value for

each class: SV, =Y SWA | A €5,
Mean 0.17994013
Min 0.00019964
Distribution properties! [l 87.88928283
Median 0.00025091
Mode 0.00025091
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ecl@ss 5.0: Distribution of Semantic Values

OSV =0.00713688
26%

0 0.008<SV<1

W

Wonly base attributes (SV ca.
0.00025)
50%

B SV = 0 (no attribute lists)
OSV =0.00713688
B1<=SV<=10

> 24

M only base attributes (SV ca. 0.00025)
O 0.008<Sv<1
010<=SV<=24
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Application

1. Corporations can use the metrics to
evaluate the content quality of a
specific descriptive language with
regard to their product range or
sourcing needs.

Dr. Martin Hepp
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Application

2. Standards bodies could use those metrics to
* monitor the development of content quality,

» assess the amount of resources necessary
to eliminate the shortcomings,

* rank content maintenance alternatives,

« motivate industry groups to help improve
currently weak segments of the standard.

Dr. Martin Hepp
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Discussion, Questions,
Comments?

Dr. Martin Hepp
mhepp@computer.org

Working papers available at www.heppnetz.de
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