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A SIMPLE COMPUTATIONAL METHOD OF § max AND B st
IN MULTILEVEL FUZZY LINEAR WEIGHTED ANALYSIS
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Absiract: On the basig of [1], this paper presents & simple method to

find B max 8N4 B s in multilevel fuzzy linear weighted analysig. Thie

method has the compuiational quantities of finding P max 8Dd B run
diminigshed greatly.
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1. INTRODUCTION

Muitilevel fuzzy linear weighted analysis method can gettle some
problems that are difficult to solve by linear regression analysis.
This method need apply fumy matrix

r.”“ © ' I'tim ]
I'im1 * * * linm
R =
w1z " ' Trim
Thnt * ° ° I'kam _J

to compute some B o

P values. When m ig a even number,we
need compute P Paps - -

. Pa values according to the two formulas followed
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Here we take all the combination of (pu.Pu,. . ...Pu) there are n*
altogether. If ne5,k=5,we need compute 55~3125 B(p?p,. b values,
ves i

So the computational quantities are very large when n and k are larger.
Then there is some difficulty in applying this method. In order to
diminish the computational quantities. We design a part of combinations

of p1,Pz. - * - P using ortbogonal layout,and find ﬁg) Do -Dx

to the part of combinations. Then according to the characterigtic of
orthogonal layout B ma= 80d B min &re deduced.

2. ORTHQOSONAL DESIGN METHOD TO FIND § aee AND £ mum

Let 8,82, - - - ,8x express k factors, A, i universe of discourse
of &, i = 1,2.....)k. n is the number of the subsets divided with A,, b
i predicted quantity, B is universe of discourse of b,m ig the number
of the subeets divided with B.

The following is the orthosonsl design method  getiing
and B min-

First according to n,k, we select orthogond layout L.( t9). The
principle of selection is : t-n,q>>k. Then factors a,.8a,. . . , 8x are
arranged into any k columns in L.{t%),and accoding to the combinaticn

B max

arranged and uging foz_'mulas (1),(2},we compute ‘gng...pk . Then
according to the characterigtic of L.(t%) we deduce P max and B min.
Specitic step is the following: ,

(I)..Cmnpute 1,1 9,... , t§¥ ,where | is the sum of

the Bgz Ps. . . P appropriated level number i in the column number i

in the L.(%,][¥ is the sum of the E.( J;p-. . Pr appropriated

level number 2 in the column number i in the L.(t%)....,t§> ie the

gsum of the ﬁg)xps.. . P appropriated level number t in the column

number i in the L.(t9).

(11) Find the biggest (smallest) value in the ] 2,11{°,...,tf°
in every column. Let’s suppose that levels that the biggest ( smallest)
value corresbond in every column are ty,ts,...,tx respectively,then
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ﬁg)t....t. { If there is no éj;)ts...t.. in the L,(t9), it will

be filled) ie called the initial biggest ( smallest) value . Take off
the biggest(emaliest)value in every column.

(I) Firet find the biggest (emallest) value in the rest values in
every column,then find the biggest (smallest) value in the biggest
(emallest) values. ' Let level that the biggest ( smallest) value
corresbond in the column number i be t’, , then footnote t, of the

)

Lt—gtg e i changed into t/,,nemely ﬁt,t oty ( if there is
no ﬁt tobn in the L,,(t"),it will be filled} . The biggest

(smallest) value of the bht .t and ﬁ( 12,,1;, ..t

- ig congidered ag the temporary biggest (smallest) value Let’s sup-

pose that the temporary biggest (amallest) value ig Bt,t,. .
take off the biggest (smallest) value that t’;, corresbond.

(IV) Work on 3 again. If there are the same two biggest ( smallest)
values in a certain column,and the levels they correspond are t’,,t”.,

then the footnote t, of the é.])t tk i# changed into t’,, t*,

.ty

. @
respectively,get B gt oot ﬁt,t, .t if there

are no one’s,they will be filled). The bxggest (semallest) value of the

@ @ ()

Bortgn. bac’ Phatamee tmnnotae 818 B titg. Lt 8
congidered ag the temporary biggeat (amallest) value. If the biggest
( smalleat) values in the two columns are the same,we get the bhigpest
( smallest) value in the column that range is smaller.

Do it until the values in the L.(t¥) are finished, 80 the B ,ua.  8nd
B man are determined.

8. EXAMPLE

Let n=k=3, m=2, gnd

| 0182 005

; 0.308 0.283 '

P 0 0167 |

R -, 028 ¢ ;
| 0176 0175 |

. 0042 0325 |

i 0.268 0.0s2

| 0.242 0325 |

0 0138

L -

m=2 is a even,we have formulas
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The number of all the combination of (ps,ps,ba) it 3° = 27. Before we
find B mu and B mas™ with original methed, we must compute 54 8
values,

Now we find ¢ values with arthosonal design method. Since n=k-3, we
palect orthoganal layout Le(3*). Then factors &;,8z,82 are arranged in
the first three columns in the Lg(3). According to level combination
arranged in the Lg(3%) and using formulas (5),(6),we compute Bpig.p,
and AP, p,-Oee Table 1.

Table 1  Lo(3)

o 1) 2
1 9 S 4 R Pipzp3 552pzps

| 1 1 i B.1%7=-12.598 P11 "=-1.106
¢ i 2 2 2 B yes i t=-0.151 B jes®’=-0.188
1 2 g 3 £ .2527=0.939 B 124%7=3.096
4 2 1 2 P218%7=-0.450  [212*'=-0.273
3 2 2 3 i 425”7 =0.257 ‘ug 20,354
6 b 3 { 2 f gai*7=0.080 2si- =0.089
7 % ! 3 2 fiaid*’=0.150 31527=0. 164
8 2 2 1 3 fani’=-0.265 3_{” -0.218
9 3 3 ¢ 1 B sag ’=0.718 B sas?’=3.421
1¢* -11.808 -12.298 -12.7%1
i+ -G.113 -0.158 0. 147
Hisr” 6.608 1.737  1.340
1 ¢2> 1.861 -1.215 -1.235
ez 0,170 0.007 3.019
s 3.387 .66 3.614

Now we analyse B valueg in Table 1. For the first three columne in
the Lo(3%),we compute | {2,11£2,[1{>,i=1,2,3;}=1,2(See Table 1)
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First we determine P ;.. The emallegt value of the | £,11,
M is -11.808. The smallest value of the [ §,1[§°, 0I5 is

-12.808. The mmallest value of the I §,II14V,JI§> is - 12, 781,
Lavels they correspond are 1,1,1 respectively,thus g ., ig initial
smallest value, Take off -11.808,-12.898,-12.781. The smallest values
of the rest values in every column are -0.113,-0.159,-0.117 respectively
The gmallest value of the -0.113,~0.165,-0.117 is the —0.159. level
that -0.159 corresbond ig 2,thus the footnote number 2 of g ,,{ ¥ g
changed to 2,get B .2, there is no J1x™ in the Table 1, we fill
B iaf® = -2.966. Since P .af’ = -2.966 > -12.566 = B 1.{"’,hence
B 115 ie considered as the temporary smallest value, take off - 0. i3,
By ana]ogy,at m we dduce Ey mél) = B 11{1) - "12.5%.
As above,we analyse [ {®,11(,[{® (i=1,2,3),deduce f mas™ =
B aad™® = 16.765. In order to verify wheiher the result is exact, we
campute all B valuesthere are 54 altogether, see Tabie 2.

Table 2

Bort'’=-12.596 £ 2370390 B .a3%7=-0.151 Bi*'=-2.738
P13s?'20.935  Pa2.3'7=-0.738 Ba2ia'’=-0.450 P aai®’=0.598
f* 22::; 25,237 S 2'4!:;1 20,077 }3’ 23;1 720,080 ?’233“"-’0'336
_Bau;"’=0. 150 B:aélj=0.627 aa;l)=‘0.285 31;1>=—4.2‘13

335‘J=U.718 [33155):‘0‘ !09 ‘312}“3‘2.966 322‘1)—‘-0.483
B 1;5“2_1.588 B 3;5\)=1.190 1151):“4.805 333;1):0-?12
B123%7=-0.052  PBasas™’=1.394 B 1s1’=-0.333 B.1¥7=-1.106
B 1137 '=-0.581 B 12a?’=0.721 £1.5%=-1.154 P 12527=3.0006

12?2]=“0.814 62112':‘0.649 1252)-"0.129 212(2)=‘0.273
B 123%7=-0.050 B2.3%7=-0.423 B 141?°=-0.256 Pa2a21*’=-0.374
B 222" =0.087 2 2247770.354 B uai1®’=0.088 Ja32”’=0.380
Baas”’=1.288 Bari®'==1.015 B313"’=-0.088 B4,3%'=0.184
Bazz®’=1.012 Ba2i"7=-0.218 B3235%’=5.280 Paqi{*’=1.749

.;3;2":3.421 [533:‘%2’:‘13.755
D ® .
QObvicusl . = mi = B, f =12.596.
Y Bin " Grpupe) Bpapa
@ @

% = INax = Baaém = 19,765, The results
8X  (p1,Pa,Pa) %1p2p3

are all the same with above. As iong as we compute 28 g -values we can

. @ n .
surely get sr%n ax and R’u’n with orthosonal design method.

[*] Guo Dawi, Multilevel fuzzy linear weighted analysis methed, Fuazzy
mathematics,2(1986)32-41.



