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The assumptions

e Huge datasets are necessary to manage and control e.g.:
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weather forecasting,
human resources,

mass media, telecommunication, etc.
but

e The amount of available information exceeds human perception (e.g. Google)
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e Huge datasets are necessary to manage and control e.g.:
rescue and defence systems,
weather forecasting,
human resources,

mass media, telecommunication, etc.
but

e The amount of available information exceeds human perception (e.g. Google)

e Interpretation and knolwedge, and not raw numbers, should be provided by IT,
e.g.
About 1/4 people of Asia suffer from hunger
instead of

83,617,497 people of India and 222,987,363 people of China and 3,987,256 people of
Tailand and 483,987 people of Pakistan...
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e In general:

to obtain knowledge from information

e In detail:

to generate a brief textual message from a large® numerical dataset

*Large — impossible to be processed "manually” in a reasonable time.
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Agenda

. Fuzzy sets — linguistic knowledge representation

. Linguistic summaries of databases

. Automated generating of textual news/comments
. Implementation

.- Results and further work



Fuzzy sets (1)

e A crisp (classic) set K in a universe X

is represented by its characteristic function xx: X — {0, 1}
rekVe K (1)

and tertium non datur.



Fuzzy sets (1)

e A crisp (classic) set K in a universe X

is represented by its characteristic function xyx: X — {0, 1}
rekVrgK (1)
and tertium non datur.

o A fuzzy set A in a (non-empty) universe X

is represented by its membership function p4: X — [0, 1] (Zadeh, 1965)
A=y {<z pslz) >z e X} (2)

hence x belongs to A at the grade of pua(z), 0 < pa(z) <1
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Fuzzy sets (2)

e Fuzzy sets can represent imprecise concepts/statements in natural languages:

tall man, high temperature

imprecise features/properties

A medium TALL
1
0,5
P I T | | ol ‘ I > cm
140 160 180 200

about 1/4, much more than 1000

Imprecise quantities

A much more then x’




A linguistic summary of a database... (1)

...Is a semi-natural sentence (Yager, 1982)

Q) P are/have S [T]

() — a quantity in agreement, fuzzy quantifier, e.g. about half
P — a subject of the summary, e.g. cars, workers

S — a summarizer, a property of interest, e.g. fast, young

T € [0,1] — the degree of truth of the summary




A linguistic summary of a database... (1)

...Is a semi-natural sentence (Yager, 1982)
Q) P are/have S [T] (3)

() — a quantity in agreement, fuzzy quantifier, e.g. about half
P — a subject of the summary, e.g. cars, workers

S — a summarizer, a property of interest, e.g. fast, young

T € [0,1] — the degree of truth of the summary

() and S are represented by fuzzy sets, hence

e (z;-zlus(di)) n

m

e.g.

About half workers are young [0.62] (5)
Q P S T
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e A composite summarizer (George, Srikanth, 1996)
S =51 and S2 and ... and 5, (6)
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Linguistic summaries of databases (2)

e A composite summarizer (George, Srikanth, 1996)
S =51 and Sy and ... and S, (6)
e.g. Very few workers are young and well-paid
e A summary with a query (Kacprzyk, Yager, 2001)
Q P being w, are/have S [T] (7)
e.g. Many young girls are pretty

e Other measures of quality of summaries (Kacprzyk, Yager, Zadrozny, 2001)

imprecision, covering, appropriateness, length of the summary, etc.
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y; — a real object (e.g. car, man);
V; — an attribute (e.g. speed, age);
d; — the record describing y; (e.g. < Ford, 1999, 200 km/h>)
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News and comments generating

e Database

D = { < Vl(yl),VQ(yl), ey Vn(yl) >,
< Vl(ym), Vg(ym), ees Vn(ym) >} = {dl,dg, ...,dm}

y; — a real object (e.g. car, man);
V; — an attribute (e.g. speed, age);
d; — the record describing y; (e.g. < Ford, 1999, 200 km/h>)
e The features of interest — summarizers represented by fuzzy sets
S1=low, So=medium, S3=more than 130 for V1=SPEED
Sis=young, Ss=about 30, Sg=old for Vo=AGE,

e Linguistic quantifiers represented by fuzzy sets in RU {0}
Q)1 =few, ()o=about half, (Q3=not less than 500, etc.

etc.



Algorithms

1. for each single summarizer S € {Si,...,S.} // generating (Y) summaries
1.1. for each quantifier Qp, h=1,...,k
if (Q);, is absolute)

compute Tj = ug, <Z;n:1 MS(dj))

else // i.e. 1if (@) is relative
m d;
compute Tj = ug, (ZjﬂTZS( J))

1.2. compute T}

max

= maxp—1, k1lp, remember fmax

generate summary in the form of
Qn... P is/have S [T} .. ]

max



Algorithms

1. for each single summarizer S € {Si,...,S.} // generating (Y) summaries
1.1. for each quantifier Qp, h=1,...,k
if (Q);, is absolute)

compute Tj = ug, <Z;n:1 MS(dj))

else // i.e. 1if (@) is relative

m d.
compute Tj = ug, (ZjﬂTZS( J))

1.2. compute T}

= maxp—1, k1lp, remember fmax

max

1.3. generate summary in the form of
Qn... P is/have S [T} .. ]

max



Implementation

Acknowledgements for the graduating student of mine — Mr. Marcin Biatas
e Database — MS Access (*.mdb) or MS SQL Server (*.mdf), ca 10,000 records
e GUI and fuzzy logic engine — C# and .NET Framework 1.1



Implementation

Acknowledgements for the graduating student of mine — Mr. Marcin Biatas
e Database — MS Access (*.mdb) or MS SQL Server (*.mdf), ca 10,000 records
e GUI and fuzzy logic engine — C# and .NET Framework 1.1

e Two software components:
Manager — expert knowledge acquisition

Generator — producing news



Further work directions

e In theory:

To formalize Type-2 Linguistic Summaries of Databases, since
Fuzzy Sets C Interval-Valued Fuzzy Sets C Type-2 Fuzzy Sets

To find and test new quality indices of summaries (increasing their objectivity)



Further work directions

e In theory:
To formalize Type-2 Linguistic Summaries of Databases, since
Fuzzy Sets C Interval-Valued Fuzzy Sets C Type-2 Fuzzy Sets

To find and test new quality indices of summaries (increasing their objectivity)

e In practice:

To improve linguistic performance (correctness, grammar) of generated messages

(especially in slavonic languages — czech, slovak, polish, etc.)

To improve GUI, e.g. visualisation and freehand drawing of membership functions
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Thank you very much for your kind attention
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