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ABSTRACT

Based on acontradiction with negation, negation and intermediaries negate
antagonism new fuzzy set FScom, study the investment decision in a
financial application instance. Which, for different negative fuzzy
knowledge, the introduction of fuzzy set ~+ A and ~-A, and the use of
ideological distance ratio function defines the membership functions of
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INTRODUCTION

Denid of knowledgein knowledge processing, es-
pecialy infuzzy knowledge processing playsaspecia
role. For vagueknowl edge of the*no” distinction, which
meansthat aswell asreasoning process, in recent years,
some scholars have proposed different ideas. Among
them, theliterature™ proposed that in the knowledge
reasoning, naturd language, logic programming, semantic
nets, imperative programming languages (eg Java),
database query languages (such asSQL), modeling
language (suchasUML / OCL), production rule sys-
tem (eg CLIPS and Jess) and other areasrequiretwo
negative. Isanon-negated clear that the concept put
forward inthesecal cul ations and information process-
ing systemto di stingui sh strong negative (which means
explicitfasity) and weekly negative (which meansnon-
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truth)i?. Literaturé® inthe Description Logic advocated
strong di stinction between classi cal negation and nega-
tion, and proposeastrong negation and negationwitha
classcdescriptionof alogica extensonALC . Litera
ture“ presented at LCA (1ogical concept analysis) to
di stinguish negative, antagonistic and possibilities. Lit-
erature’® from the conceptual level of knowledgeon
the proposed deal should distinguish the contradictory
rel ati onship between knowledgeand antagonisticrela
tionship study establishesaclear knowledge and fuzzy
knowledgetherearefive contradictory relaionshipwith
the antagonistic rel ationship with thus presentsacon-
tradictory negation, opposite negation and denid of new
fuzzy set intermediaries FScom'®.

Thisarticleisbased with contradictory negation,
opposite negation and fuzzy negation intermediaries
FScom, discussesthefinancid investment decisionsin
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aspecificinstance of fuzzy knowledge representation
and reasoning and itsnegation.

PREPARATIONAND DEFINITION

Definition 1 Let U is a universe. Mapping
Wa:U—10.1]

Determinethefuzzy subset AinU. Mapping;, is
Membership functionof A,y , ix)is Degree of mem-
bership of x toA, Denoted A (X).

Definition 2 Let A is the Fuzzy subset on U,
pe(0,1)-

(1) Mapping P {A(x)|x £ U} — [0,1],if
¥+ Alx) ) =1-A(X),Mapping ;- determinedona
fuzzy subset on U,Denoted
AL At(x) = P-{A(x)).A* isoppositenegation
Setof A.

(2) Mappingy:—: {A(x)|x € U} — [0, 1]4f:

Zp-1

1-p

Zp—-1
1=p
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_p Aixi+p, penfu.é] Aixi € [0.p
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%-’m:«-+p—1-+p. pEIQ.% AxIEil-pd]
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3 MAx=g

Mapping ;- determined on a fuzzy subset on
U,Denoteda-, A=(x) = ¢~ (Aix) ). A- isIntermedi-
ary negative Set of A.

(3) Mapping Y {A(x)|x £ U} — [0,1]if

Y= {Alx)] = Max(A(x), A~(x)),y~ determined

on a fuzzy subset on U,Denoted
A%, A"(x) = P~ A(x)). A~ isContradictory ne-
gation Set of A.

Fuzzy Setswhich bedeterminedby definition1 and
definition 2onuniverse U,called “ Fuzzy Sets for dif-
ferentiate Contradiictory negation,Oppositenegationdld
Medium negation ““, abbreviated as FScom.

Fuzzy knowledge representation and reasoning
based on fuzzy sets FScom

Based on fuzzy sets FScom, the symbolic ~+ and
~-isintroduced,which definitionas:

Definition 3 Let A isafuzzy setsFScom. ~+A s
fuzzy setsof A- gpproachingtoA whichisintermediary
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negative of A,~-A isfuzzy sets of A- approaching to
oppositiondenied 4 A , Following:

pz% Afx)z% éﬁﬂhﬂﬁpﬂl. pa%,

which,~-A( )=1-~+ A(X), particularly,if A(x)=1/
2,~+A(X)=1/2.

Epitaxia relationship betweenthetrangtion of fuzzy
sets~+A and~-A inuniversal set,show asfigureland
figure2.

f . = i T I s I
1A ~-A A A

Figurel: When A(x)21/2, Epitaxial relationship between
~+A,~AandAwith LA

A ~-A ~tA La

Figure2: When A(x)< 1/2, Epitaxial relationship between
~+A,~AandAwith LA

1 1 P 1
Q, sz ,\-,x-gz 1—p£ﬂl.‘i'={z=.’.'1.

Financial investment decision support

Personal financeand investment, mainly based on
thepersonal income of the current economic situation
and thebank deposits, investment environment andin-
vestment combined with therisk of acomprehensive
consi deration of the operation and management of per-
sond funds. Generdly refer tothefollowing principles:
(1) or moreand moreinvestorsto deposit revenueis

high, consider investingin stocksand asmall ma-

jority of bonds.

(2) or moreand moreinvestorsto deposit revenuein
themiddleor onthesde, consider theamount equa
opportunitiesto invest in stocksand bonds.

(3) or more, but many investorsto depositincomeis
not high (below themiddleincome), consider in-
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vestinginmore bondsand fewer stocks.
(4) investor deposits middle and not low income (i€,
aboveaverageincome), consder investinginstocks.
(5) investor depositsmiddlieand middle-incomeor be-
low themiddle, then consider investingin bonds.
(6) If aninvestor depositslessor less, regardiessof the
incomesituationisgood or bad, have preferred the
money deposited in thelowest-risk banking.

Example

AccordingtotheNationa Bureau of Statistics2012
national provincia economic statistics, severa repre-
sentativeswere selected domestic provincesand cities
asreference(see TABLE 1), thereference 2012 these
provinces and rural households per capitaannual in-
come of urban and rural residents Closing bal ance per
capitasavingsstatus, madetofit theyear of investment
planning.

TABLE 1: 2012 atistical indicator sof thenational economy

. . urban and
Closing Closing rural
balance of balance of residents
urban fuzzy set of urban and o canita
. andrural  population rural per cap
Provinces ) . . disposable
residents units residents annual
in storage (Million) per capita household
(million storage -
uan) (yuan) income
y (yuan)
Hubei 19032 5779 32933 18374
Guangdong 46265 10594 43671 26897
Shanghai 21512 2380 90387 36230
Bejing 21644 2069 104611 32903
Jiangsu 30057 7919 37956 26341
Zhejiang 26902 5477 49118 30971
Tianjin 7135 1413 50495 26921
Fujian 10974 3748 29280 24907
Shandong 26494 9684 27359 22792

Inthis paper, which meansthat per capitaincome,
sdect 31, I/ 3werehigh, thelow-incomethreshold (the
leve of theurbanincomegapisabout 9times), in order
tofacilitatethe calcul ation of thedeposit division aso
usesthisapproach, so, get thefollowing data(TABLE
2) (asastatistical survey and calculation error, sofor
each type of data to determine an elastic range, re-
spectively, inthe corresponding dataisindicated in pa
rentheses after thename.)

(2) Instance-based knowledger epresentation

Intheinvestment principlesand examplesof ambi-

guity exigts, “high income”, “large deposit”, “deposit
moderate”, “low deposit”, “low income”, which are dif-
ferent fuzzy setsand the “high income” and “low in-
come” (“‘deposit and more” and “less deposit”) is a pair
of vertical negated s&t, “middle-income” (“‘deposit me-
dium”) is a “high-income” and “low income” (“‘deposit
many” and “deposits less ) intermediary negative set
which ‘income, savings, stocks, bonds, insurance,” is
to determinetheindividua investment optionsof five
factors.

TABLE 2: 2012 Incomeand depositsaround thetable

.High ) L ow Much L ess
income income ! >
deposits deposits
. (concepts) (concepts)
Provinces (concepts)  (concepts)
(yuan per (yuan per
yeas) yeas) (yuan) (yuan)
(45000) (42000) (£20000) (£5000)
Hubei 55122 6125 98799 10978
Guangdong 80691 8966 131013 14557
Shanghai 108690 12077 271161 30129
Beijing 98709 10968 313833 34870
Jiangsu 79023 8780 113868 12652
Zhejiang 92913 10324 147354 16373
Tianjin 80763 8974 151485 16832
Fujian 74721 8302 87840 9760
Shandong 68376 7597 82077 9120

Let population groupsdomain of U, X istheU of
individuds, theintroduction:
Collection of savings (X): X isrepresents depos-

its

Collection of income (X): X isrepresentsincome;

Collection mfsavings (X): X is used to deposit
money represents,

Collectionmfstocks (X): X isusedtoinvestinstocks
represents money;

Collection mfbonds (X): X isusedtoinvestin bonds
represent money;

Collection mfinsurance (X): X is used to repre-
sent investment insurance money.

Inorder to distinguishinstancesfuzzy sets, thein-
troduction of symbolsMUCH, MORE, BALANCE and
INVESTMENT, knowledge representation based on
ingance:

MUCH(savings): represents more deposits
;MUCH)(income): representshigh income.

~MUCH(savings): represents medium
deposits,~+MUCH(savings): representsmedium more
deposits. ~-MUCH(savings): represents medium less
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deposits, | MUCH(savings) represents seldom depos-
its

~MUCH(income): represents medium
income,~+MUCH(income): representsmedium high
income. ~-MUCH(income): represents medium low
income; L MUCH (income): representsseldomincome.

INVESTMENT (X, stocks): representsthe X in-
vest in stocks.

INVESTMENT (X, savings): representsthe X In-
vestment bank deposits.

INVESTMENT (X, bonds): represents the X in-
vest in bonds.

INVESTMENT (X, insurance): representsthe X
invesmentinsurance.

MORE (mfbonds, mfstocks): represents the X
bond investment money inequities.

BALANCE (mfbonds, mfstocks): represents the
X money investing in bondsand stocksmoney baance;
otherwisesimilar expressons.

Using thesefuzzy setsand reasoning statement, in-
vestment principlesdifferent expressonsusinglogical
reasoning asfollows:

Rulel

(MUCH(savings) \_/ ~+MUCH(savings) A

(M UCH (i nocome)
—INVESTMENT (M ore(mfstocks,mfbonds))

Rule?2

(MUCH(savings) \_/ ~+MUCH(savings)) /:\

(~MUCH(income) V ~+ MUCH (income )

(INVESTMENT(BALANCE(mfbonds, mfstocks))
Rule3

(MUCH(savings) \_/ ~+MUCH(savings)) /:\

(~MUCH(income) V 1MUCH(income) —

(INVESTMENT(More(mfbonds, mfstorcks))
Rule4

~MUCH(savings)A

(MUCH (income) ~ ~+MUCH (income)

—>(INVESTMENT(X ,mfstocks)

Rule5

~MUCH(savings) /_\ (~MUCH(income) \_/

~+MUCH(income) LMUCH(income) — (INVEST-
MENT (X,bonds)

Rule6

(~-MUCH(savings) V 1IMUCH(savings) —

(INVESTMENT(X,savings)

(2) Collection of examples to explore the mem-
bership function

Comprehensivedatafrom TABLE 2 knowledge,
the concept of aminimum of high-income55122 yuan/
year or more, up to 108,690 yuan/ year, correspond-
ingtothedatainthedasticregion, respectively [50122,
60122],[103690, 113690] (Unit: yuan).

Concept of minimum income 7122 yuan/ year, up
t0 9661 yuan/ year in thefollowing, the corresponding
datawereelasticregion [4125,8125], [10077,14077]
(Unit: yuan).

Deposit morethan the concept of aminimum of
82,077 yuan, more than amaximum of 3,138,330,000
yuan, respectively, the corresponding datael astic re-
gion[62077,102077],[293833,333833] (unit: million).

Depositswith the concept of aminimum of 9,120
yuan or less, amaximum of 34,870 yuan or less, re-
spectively, the corresponding data elastic region
[4120,14120], [29870,39870] (unit: million).

Shangha high-incomeregionsalso belong to other
regionsin high-income, low-incomeareasin Hubei re-
gion also belongto other incomefor deposits, deposits
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up to the Beijing areaisthe highest for the other re-
gions, thelowest inthe Shandong regionisthelowest
for theother regionsthe.

Thisfeature combined with the datain the discus-
sonof dataX tothedegree of membership of thefuzzy
sets, theuseof onedimensond Euclidean disancemea:
sure, denoted asd (%, y), namely d (x, y) =. If data X
thefuzzy set UCH (savings) the higher the degree of
membership, thenfrom L MUCH (savings) thefarther
the dataares, thereby obtaining thefollowing definition:

Definition4Let beafuzzy setinTABLE 2for the
most true MUCH survey data, istheedasticamplitude
of thedata. isthetruest Survey dataof thefuzzy sets |
MUCH, isthedasticamplitude,any survey dataX,from
definition 1,

(1] .4 = QF — €
MUCH.g.:.l Aoy —ap} L AR
L I Y @5 — €, Oy = £ Oy —Ep % % T Er
Q XZar+er
from definition 2, LMUCH(X)=1- MUCH(X).
For income from table 2:

e =108690, ¢ =7122, 2 =5000, s, =2000, Analo-
goudly, for deposits; =313833, =9120,=20000,= 5000.

(3) Establishment of parameter p

In Shanghai, for exampl e, the concept was 108,690
morethan high-income, low-income concept is12,077
or less. Defined by four, then there (retained three deci-
mal places):

MUCH(108690)=d(108690, 5122)/d(5122,
113690)=0.954

1MUCH(108690)=1-0.954=0.046

MUCH(12077)=0.073,LMUCH(9661)=1-
0.073=0.927

High-incomeand low-incomepair isestablished on
the concept of regional incometo reflect the status of
two important indicators, therefore, study theincome
situation of aregion should consider them. Using the
weighted average of theideological factor attributes,
according to the literature, so p=(0.954+0.927)/
2=0.941,if MUCH(income(X)) >p=0.941,X ishigh
incomein Shanghai area; if 1. MUCH(income(X))>p
=0.941,X islow incomein Shanghai area

Similarly, to get around theincomeand depositsp
Index inTABLE 3.

Determine the value of p can be assessed onin-
comeand depositsnumericaly accordingtoregionand

BioTechnology — o

if agpecific survey dataX from Hubei, Hubel will refer
to the corresponding pvalues to assessif thedata
from Guangdong, Guangdong, they refer to the corre-
sponding thepindex.

TABLE 3: Incomeconceptsand ideasdepositsp index

Provinces Incomeconcepts  deposits concepts
Hubei 0.726 0.633
Guangdong 0.830 0.677
Shanghai 0.945 0.866
Beijing 0.904 0.923
Jiangsu 0.823 0.653
Zhegjiang 0.880 0.699
Tianjin 0.831 0.704
Fujian 0.806 0.618
Shandong 0.780 0.611

Based on fuzzy set FScom fuzzy production rules

Determinep values and data X for the corre-
sponding fuzzy set membership degrees, according to
the investment rules prerequisites and the degree of
matching data X to make the appropriate decisionsto
facilitatethe process, consder using fuzzy production
rules.

A fuzzy productionrulesThegenera formis:
Q«PCFkor IF P THEN Q, (CFK)

P representsaset of assumptionsor conditions, Q
representsanumber of conclusionsor action, Premise
P and conclusion Q can be ambiguous. CF(0< CF<1)
caled the confidenceof therule k(0<k<1) isathresh-
old. Themeaning of thisruleis“If the premise P is sat-
ifiedinaway you canlaunch acertainfidelity conclu-
sonQ (or action Q), thecredibility of therulesfor the
CF".

Indiscussingthetruevaueof logica reasoningfor-
mulawhen k parameters according fuzzy sets FSeom
cdculaetheactud meaningandif arulepremiseMUCH
(income) and X bel ongsto the Shanghai area,fromtable
3,p=0.51,and only if MUCH(income(X))>0.51, In
order toexplain X inthe Shanghai areabeongto high-
income people. So, characteristics of parameter p to
someextent with thethreshold k hassomesimilarities.
When therule confidencevalues greater thanp p
Thisarticlewill asarulelogicthresholdformulas, thatis
k=p.
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If therearemultiple setsinrulesprerequisite,for ex-
anple

Q«P1P2,....Pn,CEk, which k related to the col-
lection{ P, P,,..., P} ,sothresholdk=max{ P, P,,...,
P_},and pi isparameter index for the areaof thedis-
cussion object of Pi,so if P is the income of
Shanghai,fromtable4,pi =0.749.

WhenthedataX can meet the conditionsof arule
P., P,..., P, then the action part of the ruleis ex-
ecuted Q, reasoning ends.

Concreterealization

Continuethediscussion of fuzzy productionrules
for Rule6:

(~-MUCH(savings) V 1 MUCH(savings) —

(INVESTMENT (X,savings)

Obviously, INVESTMENT isabinary predicate
clear, but itistrue extent dependent onthe ¥ MUCH
(savings (X)) and ~~-MUCH (savings (X)). Thislogic
formulasasproductionrules, rulescredibility can dso
be obtai ned through the random survey, in which we
may assumethat thisrule credibility CF =0.96> p. If
theinspection object islocated in Shanghal, the thresh-
oldk p=0.951 desirableva ues.

Therefore, thisrule can beexpressed as.

INVESTMENT(X,savings)« (~-

MUCH(savings) \/ = LMUCH(savings)),0.96,0.951

Similarly, the remaining rules can also betrans-
formed into an object under investigation fuzzy pro-
ductionrulesmay assumeRulel ~Rule6 Rulecredibil-
ity are 0.96.

Example: LucaslivesinHangzhou, annua sdary of
60,000 yuan / year, personal bank deposits 300,000
yuan, with referenceto theinvestment strategy in 2007
how he should choosetoinvest in solutions.

Frg, Lucaslivingin Hangzhou, determiningincome
takepl =0.832, when determining deposit taking p2
=0.638. Clearly, p1, p2islessthan CF = 0.96.

From definition 4, savingsand revenueasfollow-
Ing

MUCH((savings(300 thousand))=d(30,0.78)/
d(0.78,37.94)= 0.7886,

I MUCH (savings (300
thousand))=0.214,~MUCH((savings(300
thousand))=(2x0.638-1) x(0.786-0.638)/(1-
0.638)+1-0.638=0.399,

~+MUCH(savings(300 thousand))=I,~-
MUCH (savings(300 thousand))=0.

MUCH (income(60 thousand))=d(60000,6122)/
d(6122,91949)=0.628, L. MUCH(income(60 thou-
sand))=0.372,

Because 0.372<MUCH(income(60 thou-
sand))=0.628<0.832,

~MUCH (income(60 thousand))=1,

~+MUCH (income(60 thousand))=I,~-
MUCH (income(60 thousand))=0.

Secondly, intheinvestment cyclerulebasetofind,
when Lucas’s data to meet the conditions of a certain
part of investment rules, then executestherul€’s action
part of the rule 1

Mok —(MUCH(Sings \_/ ~MUCH(SNgs /_\

(MUCH(income),0.96,0.832;

Prerequisite matching degree: set
t1=min{ 0.786,0.96} =0.786>0.638, description Lucas
belong to more deposits, but t2
=min{ 0.628,0.96} =0.628<0.832, description Lucas
not belong to highincome, therulescannot beexecuted.

Fromrule2:

INVESTMENT (BALANCE(mfbonds, mfstocks))

<« (MUCH(savings) \_/ ~+MUCH(savings) /_\

(~MUCH(income)\_/

~+MUCH(income)),0.96,0.832;

Similarly, t1=min{ 0.786,0.96} =0.786 >0.638,de-
scription Lucas belong to more deposits, and
t2=min{ 1,0.96} =0.96>0.832, ~+M UCH(income(60
thousand))=1, description Lucasbd ongto mediumhigh
income, Prerequisitesare met, then theimplementation
of therulestwo actions. Summary, thisperson may teke
Rule2for financid management.

Until thefuzzy inferenceisatypeof cycle, execu-
tionwhen arule preconditionissatisfied. Theaction
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part of theruleto calculatethisend.

SUMMARY

Based onfuzzy setsFScom, discussesthefinanciad
investment decisonanditsvariousnegetivefuzzy knowl-
edge representation and reasoning which, expanded
definition of fuzzy set ~+A and ~A; withared finan-
cid investment decisions, for example, givesthedefini-
tion of fuzzy set FScom parameters p and fuzzy pro-
duction rulesin adetermined threshold valuek method,
and onthisbasis, automated reasoning and implemen-
tation; indicatefuzzy setsFScominfuzzy knowledgeof
the*“no” case, which means that as well as reasoning is

vaidity.
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