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ABSTRACT

According to the shortages of optional plan and optimal solution in decision-making system, we put forward a new
rough lattice order decision-making model, which is based on the rough decision-making analysis method of
dominant relation. The method of rough decision-making analysis, based on dominance relation, is discussed in the
article, also provide new method of selection, establish partial order relation based on P-set and present
construction method of optional plan lattice structure, which is based on dominance relations, thus we can choose
optimal scheme reasonably. Finally, an application instance will be given.

Key words: Dominance relation; rough set; lattice order deanisnaking

INTRODUCTION

Rough set theory proposed by Pol and scientistdail 1982 is a theoretical method studying incatel
uncertain knowledge and data expression, learmidgcancluding. It is a new mathematical tool thadld with the
fuzzy and uncertain knowledge. Its main idea is,tbacision or classification rules, under the peenof keeping
the classification function unchanged, induced ugiothe reduction of knowledge. However, becausbetffects
of the environment that is complex and uncertaird dhe preference of the decision maker, information
incompletion, information uncertainty and prefererinformation have become significant featureshef actual
decision system. The multi-attribute decision-mgkiproblem with preference of incomplete informatias
attracted more and more attentions. Dominanceigalabugh set theory proposed by Greco has provalegw
idea to deal with the multi-attribute decision-mraki problem of preference information. In Greco'sdty,
dominance relation is used to signify the prefeeeinéormation of the decision maker in the formkabwledge. It
is good for dealing with the multi-attribute deoisimaking problems with preference information.

The lattice is a kind of order structure which emsjavide application in the treatment of prefereradation. The
lattice is able to make the fuzzy and indistinafprence of decision maker’s decisions orderedsanattured. In
this paper, the authors apply rough set theoryutirattribute lattice order decision. Dominancéati®n is used to
replace the indiscernible relation of classicalgivusets to work out rough approximations of knowksdand
the lattice order theory is used to obtain decisi@king information or decision-making results mder to achieve
better classification and determine the preferemderings of the schemes faster.

THE ANALYSISMETHOD OF ROUGH DECISION BASED ON DOMINANCE RELATION
There are some basic concepts of the informatisteay based on dominance relation.

Definition 1: The given decision-making syst&&=<U AV, f >, [Ox,yOU , set PO A, for qOP, if
yS, X represent inferior toy XS, Y andXS, Y representx non-inferior toy , then ﬂqDP S, is called the

dominance relation of s&, written asDp =1 S,
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Obviously, the dominance relation is partial ordgnielation, presenting reflexivity and transityvit

Definition 2: For given seP [ A, X, y [JU , under the dominance relation, fReartial set of X is defined as
D; (X) ={y0OU : yD,.x} and thé® of Xis defined asD, (X) ={y0dU : xD,y} by partial set.

Suppose that the object kbkis divided as the decision class of limited numhecording to decision-making
preference attribute, and set Cl, ={CI7,t012-- n}

IH{xOCl, yOCl,0ss<r<n ={xS,y-ySx}, written aLll > Cl . The upward and downward

unions of these categories are respectively represe as: Cl7 =Cl, , CIS =Cl, among
s>t

s<t

whicht, SD{lZ,---,n} . XOCIZ means thatx at least belongs to categor§Zl, ; X[JCl=means thatX at
most belongs to categorgalt . Obviously, each object ol f is better than or at least equal to each obje@if}t

Cl; =Cl*=U ,CI; =Cl ,Clf =Cl,,Cl5, =U =CIZ,t = 23---,n. That is to say, the decision maker
has assigned objects in the decision table to catgin accordance with the following compreheastvaluation.
The worst object belongs to categfly, the best belongs to categﬁixn, and other objects belong to the

remaining categor(ﬁlt . According to this principle, the higher the vam‘é, the better the categor§8|t will be.
Definition 3: Suppose the decision syst8&=<U,AV, f >, the given seP O A,CIZ OU , under the
dominance relation, the lower approximation, thearpapproximation and the boundary region (Bl‘t2 are
respectively defined @(CI ; ) = {X OU : D, (X) ocl f}, E(CI ; ) = {X OU : Dy (x)NCIZ = (0} andCl?
is defined asBn,, (CI ; ) = E’(CI ; )— E(CI : ) :

Similarly, those of areP(CIF)={x0U:D,(x)OCl?} . P(aF)={x0U:D;(x)NCIF % g
andBn, (C12)=P(ciZ)- plci?).

LATTICE ORDERED CHOICE BASED ON ROUGH SET FORMAT
Definition 4: Suppose decision system S=<U,AV,f > , the given

setP 0 A,CIZ OU ,P(CIf)andP(le) are respective the rough lower approximationsGlf® andCl;" then
Uz = P(CItZ)U Cl,is the risk taking alternative scheme set ddd = P(CIf)U Cl, is the conservative

alternative scheme set.

Definition 5: If the decision systemS=<U,AV,f > a 0OU , the given sef O A, there is
Vp[ai] =a X" +a,x7? +eo @)X+ 8y, of which Kis the number of elements in sd®; a;
represents the corresponding element of itenin set U with respect to item] in set P, thus Vp[aj] is

calledP - assignment function, avj, ={v [a,],v [a,],---,v,[a,]} is calledP - assignment function set.

Definition 6: If the decision systel® =<U,A\V, f >, - | the given sdP [ A,Vp is a P- assignment
function set. Ov,[al,v,[a,10V, , if there is

k-2

— k-1 k-2 — k-1 - .
vo[a]=a,x"" +a,x"" +--+a,andv [a;] =a; X" +a;,x" " +---+a;, there will be:

(1) fay, =a;,8, =a;,,"", & =@, thenv [a] is called equal tw,[a;] , written asv [a ] = Vv, [a;];
(2) lfay, < @j,8, S aj,,, & <ay,V,[a;]iscalled prior tov [&], writen as v [a ] < v [a;];
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3) If a; <a;,a,<a,, & <a; , V,[a;] is called strictly prior tov, [a] , written

asvy[a] <v,[a;].

According to thedefinition 6, the dominance relation oP - assignment function s\e% presents the following
natures:
Character 1: Reflexivity. For any [a& ], there will bev [a;] = v [&].

Character 2: Antisymmetry, if v [a ] <V [a;] andv [a;]<Vv [a], thenv [a] =V [a;].
Character 3: Transitivity. Ifv [a ] < v [a;] andv [a;] <V [a], thenv [a] <V [a].

In conclusion, under dominance relation af ", set Vp makes up partial order set.
As for the partial order sé‘t/p,s), suppose X and Y are two arbitrary element so of the partial \égt

if X< Yyory <X, Xand Y are regarded as comparable, otherwisand Y are not comparable, written );(Hsy

Definition 7: Suppose the decision syst&+¥<U AV, f >, (\/p,s is a partial order set. If any two elements
have both supremum and infimun\a(p can make up a lattice in regard to partial ordgr'dnd “<” is called a
lattice order oV, .

In the partial se/ ), <) , the given sel® [ A, there will bev [a,],v,[a;], v [a]0V,:

(1) ifa; <a;;, anda; <&, &, <a;,, and &, <a,,, q, <aq,and & < (k is the number of the
elements in set P ), v [a] is then called the infimum ofv,[a;] and Vv, [a;] , written

asv,[a] =inf(v,[a1.v,[a]).

(2) fay, >a;;, anda;; >a,;,8, >a;,, and &, > q,,, &, >a,and a >, (kis the number of the
elements in set P ), v [a] is then called the supremum of [a;] and v [a;] , written

asv,[a] =sup,[a1.v,[a,]).

For the limited partial order s@(p,s) , if each element ian is represented with a small circle on the sameeplan

ifa<b, there i, and a<Cc<Db is met; puttindd above a and linkingaand b with a licne, the graph

worked out is called the Hasse graph of the padider se(\/p,s). Hasse graph can intuitively and vividly

presents the relationship among the various elesriemtartial order sets.

SAMPLE ANALYSIS
The real estate database of a city has accumudaketdof data information about the real estatedaation. There

are ten alternative schemes, the sets of whichesmesented witpa, , a,,---,8,,} . Before making decisions, the
buyers need independently study these conditionbaties including the regional environmeént the type of
housingC, , the size of areaC,and the decision attribute is pricd as shown in Table 1:
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Table 1 Real estate transaction infor mation data of a city

TABLE 1. Real estate transaction information ddta oity

Environment Style Size ric

(o} C, G d
31 3 2 1 2
82 2 3 2 2
a, 2 2 1 1
3.4 2 2 3 3
a 1 2 3 2
a, 1 3 3 3
a, 3 3 1 2
a, 1 2 3 1
a, 3 2 2 2
a102 1 3 3

In this table,
U={a,a,,8;,8,,8;,8,,8,,85,8,,3,}is the alternative scheme set. For regional enwient C, : if it

belongs to the inner ring region, it is written3asf it is between the inner and the outer ringsitiritten as 2; and if
it is between the inner and the outer ring, it itten as 2 if it belongs to the outer ring region, it is weitt as 1. For

the type of housing, the high-rise is written as; the small high-rise is written as 2; and the miaitiel is written as
1. For the size of ar&g, the large is written as 3; the medium is writéen2 and the small is written as 1. For the

decision attributed , if the price is high, it is written as 3; if tipgice is middle, it is written as 2; and if theqariis
low, it is written as 1.

Suppose the buyer pays more attention to the ragemvironment and the type of housing, setﬁ’ng{cl, Cz} .
According to the decision attribute, the samplesdivided into three decision classes:

Cl, ={aliu , f (a,d) =lowprice} ={a;,a,}

Cl, ={a0iu ,, f (a,d) = middieprice}

={a,a,,85,8;,a}
Cl, ={allU , f(a,d) = highprice}

:{a4’ae’aio}
Obviously:
Clf =Cl,uUcl,Ucl,
={a,,a,,a,,8,,8;,8,,a,,3,8,, 8}
Cl; =Cl,UCl, ={a,,a,,8,,85,8,8;,8, &}
C'; =C|3 :{a4'a6’a10}
Cl; =Cl, UCl, ={a,a,,8;,35,8;,8;, 3}
Cl =Cl,ucl,Ucl,

={a,,a,,a,,8,,8;,8,,a,,3,a,, 8}

According to the economic conditions and intentidbuyers, they tend to buy the middle priced heu3den the
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result calculated by rough decision analysis metteskd on the dominance relation is as foIIoWs:({Cl, Cz} ):

D, (a) ={a,a;,a}, D,(a)={a,a5,a, 8,38, a5}
D,(a,) ={a,,a;}» D,(a,) ={a,,a5,8,,85,85,85, &} :

D, () ={a.a,,a;,8,,8;,8} » D,(a;) ={as,8,,85,85, 8} ;
D,(a,) ={a,a,,85,8,,8,,a}, D,(a,) ={a;,a,,8,3, 8} :
D, (&) ={a,,a,,8;,8,,85,8,3;,83,8} > D (as) ={as, a4} :
D, () ={a,,85.8,} » D,(a;) ={as,a5,85} 5

D,(a;) ={a;}, D,(a,) ={a,a,,8;5,8,,85,8,8,,3,85, A} :
D, (&) ={a,,a,,8,,8,,85,8;,3;, 35,8} » D (a) ={as,a4} :
D,(a) ={ay,a;,a}» D,(a) ={a,a;,8,,85,85,89, 2} :
D, (a,) ={a1,8,,85,8,,8;,85, 8,0} » D () ={ay}
P(CI7) ={a,a,.8,,8;,8}, P(Cl;)={a,a,,8;,8,,8,85,8,,85,8,,8,} =U
Bn, (Cl3) = P(CI3) - P(CI})

={a;,8,,85,35,a,,}
P(CI3) ={as, a5} -

lS(CIZS) ={a1|a2|a3|a4la5!a6la7’a8'a9'a10} :U
Bn, (CI5) = P(CI5) - P(CI5)
:{ai,az,as,a4,a6,a7!a9’a10}

According to the intention of the buyers to choosddle priced houses, if other condition attributies satisfying,
the high priced ones may also be accepted. Thetk thwis be the risk taking alternative scheme set

; =P(CI))UCl, ={a,a,,8;,35,8;,8,} and P - assignment function
set/, ={v,[a,],v [a,],v,[as] v [ac], v, [a;] v, [ag]}

According to the definition 6:
vp[a] =3x+2,v [a,] =2x+3,v [a;] =x+2,v [a;] = x+3,v [a,] =3x+3,v [a,] =3x+2

through calculationg; is the optimal scheme.

The Hasse graph is as follows:

According to the intention of the buyers to choosddle priced houses, whatever the other conditithes middle
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priced is the limit. There will be the conservative alternative scheme set

5 =P(Cl5)UCl, ={a,,a,,a;,8,,3,, 2}

P - assignment function se¥, ={v [a ],V [a,] vV, [as], v [a;],V [a],V,[a,]}

According to the definition 6:
v[a]=3x+2,v [a,] =2x+3,v [a;] =x+2,v [a,] =3x+3,v [a] =x+2,v [a,] =3x+2

through calculation,a; is the optimal scheme. The Hasse graph is as fellow

CONCLUSION

Rough decision analysis based on dominance relaionrmake better generalization and practicahiéigsearch on
lattice order decision model. It is development angrovement of rational behaviour decision theémythis paper,

rough set theory is applied to lattice order decigheory; an insightful analysis of the latticeler natures of the
alternative scheme set is made; and lattice streidli constructed in order to achieve better diaasion and

determine the preference orderings of the scheastsrf
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