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Abstract—Security of the data is major issues for data
analytics and data science when the original data is not to be
disclosed. The conventional encrypt and decryption methods
are not sufficient for security of data particularly web data.
There is a fuzzy method useful for not to disclose original data
for data analytics of business intelligence. In this paper, data is
inherently defied with fuzziness for secrecy. Fuzzy security is
studied for web data mining. The data will be fuzzification
for data analysis so that the original data need not be disclosed.
The fuzzy data mining and fuzzy reasoning is studied for the
fuzzy data. Security with encryption and decryption is studied
with mind values. Fuzzy Data mining and fuzzy Web data
mining is discussed fuzzy sets. The business intelligence is given
examples.

Keywords— fuzzy logic, fuzzy data mining, fuzzy web data
mining, fuzzy security, Data analytics

I INTRODUCTION

Zadeh [13] has introduced fuzzy set as a model to deal
with imprecise, inconsistent and inexact, vague and
approximate information. The fuzzy set is a class of objects
with a continuum of grades of membership.

Fuzzy set A of X is characterized as its membership
function A = pa(xyand ranging values in the unit interval
[0, 1]

Ha(%: X =2[0, 1], x € X, where X is Universe of
discourse.

A = paX)Xe + Ha(X2)fxg + ... F
“4+” is union

For instance, the fuzzy proposition “x is best car”

Best car={0.5/Suzuki+0.7/Skoda 0.9/Benz +0.8/Toyota +
0.6/Honda }

HA(X n)/Xn,

The fuzzy logic is as combination of fuzzy sets with
logical operators. Some of the logical operations are given
below.

Let A, B and C be the fuzzy sets. The operations on fuzzy
sets are given as

Negation

If x is not A

A'=1-pa(X)/x

Conjunction

xisAand yisB-> (x,y)isAxB

A x B=min(pa(X), Ha(y)}(x.y)

If x=y

AAB=min(pa(X), Ha(y)}/x
Disjunction

XisAor yisB> (x,y)is A’ x B’

A’ x B’ =max(pa(X), Ha(y)}(Xy)
If x=y

AVB=max(Ua(x), Hs(y)}/x
Implication

if xis AthenyisB

A=>B =min{l, 1-pa(X) + us(y)}(x.y)
Composition

A 0 R=min , {Ha(X), U=(Y)}/(X,y), where R=A>B

A 0 R==min{Ha(X), Hr(X,Y)}Y

Ifx=y

A 0 R==min{Ha(X), Hr(X)}/X

Quantifiers

The fuzzy propositions may contain quantifiers like
“very”, “usually” (concentration) , “more or less” |,
“unlikely” (diffusion}. These fuzzy quantifiers may be
eliminated as

Concentration

Hvery A(X) ZUA(X) 2

Diffusion

Hmore or less A(X) = |JA(X) 08

Generalized Constraint

The Generalized Constraint Language[18] is used to deal
the fuzzy propositions like “highest sales” for analysis.
For instance,
Item1=0.6
Item2=0.65
“highest sales=max{0.6,0.65}=0.6.

In many cases, the data has to be kept secret for data
analytics and data science particularly web data. To keep
data security, the data is to be defined with fuzziness
inherently. There is a need of fuzzy algorithms and fuzzy
data mining algorithms for data analytics and data science.

Il.  Fuzzy DATA MINING ALGORITHMIC LANGUAGE

The fuzzy algorithms[14] are used to solve the fuzzy
problems. The fuzzy algorithmic language is discussed for
designing efficient fuzzy algorithms for approximate
information [14]. The Fuzzy Algorithmic Language is
defined as sequence of fuzzy statements.

The fuzzy algorithmic language is to design the
fuzzy algorithms for fuzzy problems. The fuzzy algorithm
language(FUZZYALGOL) consists of fuzzy variables,
fuzzy expressions, fuzzy conditions, and fuzzy loops, etc.
These constructs are used for designing fuzzy algorithms for
given fuzzy problems.

Here fuzzy algorithms are studied for fuzzy data mining

1. BEGIN initial
END terminal



2. input fuzzy
database  output
database

read fuzzy database

write fuzzy variables
3. fuzzy statement
Negation
1-A
Union
C=AUB
Intersection
C= ANB
Association
C=AxB
4. fuzzy inference
If fuzzy condition then fuzzy statement
if x is Ajthen y is B;
5. fuzzy loop
for(i=1;i<=10;i++)
Ri(x)=if x; is Aj then x; is B;
6. return fuzzy database
return A

Projection
Proj A
Ha(X n)/Xn }
The fuzzy instruction like “go about 100 meters” has to
transform into precise form. The fuzzy instructions for “
about 100 meters” may be defined as
About 100 meters= { 0.4/80, 0.7/90, 0.9/100, 0.7/110
,0.4/120}
The minimum grade is selected using the Projection
operator for precise instruction.
Proj about 100 meters= { 0.4/100 }
The execution of fuzzy instruction selects 100 meters
with fuzziness 0.9.
Some tomes Center of Gravity(COG) may be used for
defuzzification.

= min{HA(X 1)/X1 , HA(X 2)/X2 s eee

Quasi-fuzzy instructions

A Quasi-fuzzy instruction is just machine
instruction if a single machine instruction is available[14].
The quasi-fuzzy instruction is fuzzy instruction is defined
as
pa(x)>(0 or 1) , where A is quasi-fuzzy set
For instance, “turn right”. If turn right” is 1 otherwise 0.

Time complexity
The time complexity for fuzzy algorithm is given by

O(g(n))
t, >=cg(n), where t, is time taken for input n, c is

constant and g(n) is function of n.

For linear fuzzy programming problem, the complexity
is given by

programming + projection of fuzzy instructions

O(n)+0(k)=0(n) € O(n)
The fuzzy algorithmic language is necessary to study for fuzzy data

mining
1. BEGIN initial
END terminal
2. input fuzzy
database
output
database

3. read fuzzy database

4. write fuzzy variables
5. fuzzy statement

6. fuzzy Negation
1-A
7. Fuzzy Union
C=AUB
8. Fuzzy Intersection
C= ANB
9. Fuzzy join
C=ANX B
C:A1N Az X X An
10. Fuzzy decompositions
C=A, B
11. Fuzzy frequency
(t1,f1), (12,£2), ... (tn,fn)
12. Fuzzy clustering
{t1}, {t2}, ..., {tm}
13. Fuzzy Association
Ai=Bj
14. Projection

15.  Proj A =min{ua(x1)/X1 , ., HalXn)/Xn}
16. fuzzy inference
17. If fuzzy condition then fuzzy statement
if x is A;then y is B;
return fuzzy database
18. return A

IIl.  FUzZzY SECURITY FOR DATA MINING

Security methods like encryption and decryption are used
cryptography. These security methods are not secured.
Fuzzy security method is based on mind and others do not
descript. Zadeh [16] discussed about web intelligence,
world knowledge and fuzzy logic. The current
programming are unable to deal question —answering
contain approximate information. For instance “ Which is
the best car ?”. The fuzzy Data Mining with security is
knowledge discovery process with data associated.

The Fizzy Relational Databases may be with Fuzzy set
theory. Fuzzy Set theory is another approach to
approximate information. The security may be provided by
approximate Information.

Definition: Given some universe of discourse X, a
relational database R1 is defined as pair {t, d}, where t is
tuples and d is domains

TABLE I. Relational data base

R1 ds ds . Om
t iy a1 . dim
t a1 axp Aom
t an ain . Anm

Definition: Given some universe of discourse X, a fuzzy
set is defined as pair {t, pg(t)}, where tis tuples and d is
domains, and membership function py(x) taking values on
the unit interval[0,1] i.e. pg(t)=>[0,1], where t;,€X is tuples .

TABLE Il. Fuzzy data set

R1 d; d; . Am 4

ty au a1 . Aim Ma(ts)

t; a1 ao Ao Ma(t2)




tn ain ain . Anm ud (tn)

Price = 0.4/50+0.5/60+07/80+0.8/100
The fuzzy security database of Price is given by

TABLE Il1. Price fuzzy set

ino Iname Price

1105 Benz 0.8
1107 Suzuki 0.4
1104 Toyota 0.7
i108 Skoda 0.5
1109 Benz 0.8

Demand=0.4/50+0.5/60+0.7/80+0.8 /100
The fuzzy security database of Demand is given by

TABLE IV. Demand fuzzy set

ino Iname Demand u

1105 Benz 80 0.7
1107 Suzuki 60 05
1104 Toyota 100 0.8
1108 Skoda 50 0.4
1109 Benz 80 0.7

The lossless Natural Join of Demand and Price is Union
and given by

TABLE V. Lossless join

ino Iname Demand price u

1105 Benz 80 100 0.8
1107 Suzuki 60 50 0.5
1104 Toyota 100 80 0.8
1108 Skoda 50 60 0.5
1109 Benz 80 100 0.8

IV. FUZZY SECURITY FOR WEB DATA MINING

The actual data has to be disclosed for analysis on the
Web. There is no need to disclose the data if the data is
inherently define with fuzziness..

Query language is that queries transforms in to
collections of structured and unstructured data for analysis ,
usually in the form of XML.

A FLWOR expression is constructed from the five clauses
after which it is named: FOR, LET, WHERE, ORDER BY,
RETURN.

XQuery is to XML DB/XML what SQL is to relational
database/tables and XPath is the key to working with

XQuery. The structure of an XQuery is called FLWOR
(pronounced “flower”). Every XQuery should satisfy the
FLWOR structure.

F — For (Optional)

L — Let (Optional)

W — Where (Optional)

O — Ordered By (Optional)
R — Return

Let P is the fuzzy proposition of the query.
P=“Which is the best hardware company?
The answer is “x is the best car”

For instance, the fuzzy set “best car with fuzziness >07”
may defined as

For instance,

XML data may be defined as

<CAR>

<COMPANY>

<NAME> Benz <NAME>

<FUZZ> 0.8 <FUZZ>

</COMPANY>

<COMPANY>

<NAME> Suzuki <NAME>

<FUZZ> 0.9<FUZZ>

</COMPANY>

<COMPANY>

<NAME> Toyoto<NAME>

<FUZZ> 0.6<FUZZ>

</COMPANY>

<COMPANY>

I<NAME> Skoda<xNAME>

<FUZZ> 0.7<FUZZ>

</COMPANY>

Xquery may define using projection operator for demand
car is given as

default

Name space
http:\www.automoble.com/company

Validate <CAR> {

For $name in COMPANY/CAR

where $company/ Max($demand>0.7)}

return <COMPANY> {$company/name,
$company/fuzzy}</COMPANY>
</CAR>

The fuzzy reasoning may be applied for
Mining.

Consider the more Demand
decomposition.

Fuzzy data
fuzzy database by

TABLE VI. Demand

ino Iname Demand
1105 Benz 0.8
1107 Suzuki 0.9
1104 Toyota 0.6
1108 Skoda 0.7
1109 Benz 0.9




TABLE VII. Price

ino Iname Price
1105 Benz 0.7
1107 Suzuki 0.4
1104 Toyota 0.6
1108 Skoda 0.5
1109 Benz 0.7

The fuzzy reasoning[14] may be performed using Zadeh
fuzzy conditional inference

The Zadeh [14] fuzzy conditional inference is given by

if xisPyand xisP,....x isP,then xisQ =

min 11 (1_min(uPl(X)! U-PZ(X)a cees HPn(X)) +HQ(X)}

The Mamdani [8] fuzzy conditional inference s given by
if xisPyand xisP,....x isP,then xisQ =

min {pp1(X), Hpa(X), ..., Men(X) , Ho(X)}

The Reddy [12] fuzzy conditional inference s given by
= min(Hpa(X), Hp2A(X), ..., pen(X))

If x is Demand then x is price
X is more demand

X is more Demand o (Demand->Price)

x is more Demand o min{1, 1-Demand+Price}Zadeh
x is more Demand o min{Demand, Price} Mamdani
x is more Demand oDemand} Reddy

“If x is more Demand then x is more prices” is given by

TABLE VIII. more demand

ino Iname More
Demand
1105 Benz 0.89
1107 Suzuki 0.95
1104 Toyota 0.77
1108 Skoda 0.84
1109 Benz 0.95

TABLE IX. Demand->Price

ino Iname Zadeh Mamdani Reddy
1105 Benz 0.9 0.7 0.7
1107 Suzuki 0.5 04 04
1104 Toyota 1,0 0.6 0.6
1108 Skoda 0.8 0.5 0.5
1109 Benz 0.8 0.7 0.7
Inference for Price is given by

TABLE X. Inference price
ino Iname Zadeh Mamdani Reddy

1105 Benz 0.89 0.7 0.7

1107 Suzuki 0.5 0.4 0.4

1104 Toyota 0.77 0.6 0.6
1108 Skoda 0.8 0.5 0.5
1109 Benz 0.8 0.7 0.7

So that the business administrator (DA) can take decision
to increase the price or not..”

V. CONCLUSION

Fuzzy Cryptography is encryption and decryption with
fuzzification and defuzzification with mind value (fuzzy
value). The original data need not be disclosed on web for
data analytics. The fuzzy cryptography is discussed for web
intelligence.
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