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Abstract

In this paper, a cluster analysis method based on fuzzy equivalence relation is proposed. At first, the distance
formula between two trapezoidal fuzzy numbers is used to aggregate subjects’ linguistic assessments about attributes
ratings to obtain the compatibility relation. Then a fuzzy equivalence relation based on the fuzzy compatibility relation
can be constructed. Finally, using a cluster validity index to determine the best number of clusters and taking suitable /-
cut value, the clustering analysis can be effectively implemented. By utilizing this clustering analysis, the subjects’ fuzzy
assessments with various rating attitudes can be taken into account in the aggregation process to assure more con-
vincing and accurate cluster analysis.
© 2004 Elsevier B.V. All rights reserved.
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1. Introduction

Cluster analysis is a very useful classification tool. It has been used frequently in product position,
strategy formulation, market segmentation studies and business system planning [1-3]. In disjoint cluster
analysis, the object, e.g. a brand in product positioning studies or a strategy in business operation studies, is
identified as a member of one and only one cluster. It emphasizes the mutually exclusive and exhaustive
nature of the cluster development [1,3]. Indeed, objects may well fit into several clusters, e.g. brands can
compete against more than one competitive set as well as consumers can belong to more than one segment.
To relax the exclusivity constraint of disjoint cluster analysis, Arabie et al. [2] proposed an overlapping
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clustering model. Their approach can be used in marketing studies involving products/objects that can
belong to more than one group or cluster simultaneously.

To effectively reflect the fuzzy phenomenon existing in clustering analysis, fuzzy set theory [4-6] was
utilized to tackle clustering problem [5-15]. Fuzzy clustering methods have been developed widely in the
last 20 years. The first fuzzy clustering method was presented by Dunn [5]. Then, Bezdek [6] developed
the fuzzy c-means (FCMs) clustering algorithm to classify each object into clusters with different or
same degree of membership based on the assumption that the desired cluster number is given and the
minimization of an objective function. To overcome the drawback of the FCMs method that only
considered the homogeneity within cluster and ignored the well-separated property, Wang et al. [10]
proposed a bi-criteria FCMs method to deal with clustering problem. The FCMs-based methods re-
quired that the desired numbers must be specified. This is a disadvantage whenever the desired number
does not be determined in a clustering problem. Lee [13] proposed a hierarchical clustering algorithm to
cluster the business processes identified in the step of business systems planning. And a matching ap-
proach was presented to determine the best number of clusters. Klir and Yuan [11] presented a fuzzy
equivalent relation-based hierarchical clustering method to deal with the cluster problem in which the
desired number of clusters does not be specified. Groenen and Jajuga [15] developed a fuzzy clustering
model based on a root of the squared Minkowski distance with includes squared and unsquared
Euclidean distance and L;-distance. This method can be used to reconstruct clusters from error per-
turbed data. All the methods stated above are based on the concept of accurate measure and crisp
evaluation.

In real life, due to the availability and uncertainty of information as well as the vagueness of human
feeling and recognition, it is difficult to exactly evaluate and convey the feeling and recognition of objects
against the character of various brands/products or the degree of attention customer have to various
management strategies, e.g. the loyalty of customers and the attention of customers’ satisfaction. Hence,
the precision-based cluster analysis may not be practical. Besides, the data evaluation of the objects
feeling toward versus brands/products, as well as the degree of attention management strategies are often
expressed in linguistic terms, e.g. “‘very low”, “between very poor and poor”, “fair”, “very high”, “about
$9000”, “approximately between $56,000 and $64,000”, etc. It seems that a fuzziness-based method is
needed to integrate various linguistic assessments about attributes ratings and construct the fuzzy cluster
analysis.

Since the approximate reasoning of fuzzy set theory can also be used to represent linguistic values [16], to
effectively handle the ambiguities involved in the evaluation data and the vague property of linguistic
expressions, the trapezoidal fuzzy numbers are used to characterize fuzzy measures of quantitative data and
denote the approximate reason of linguistic values [16-18]. Furthermore, a cluster method based on fuzzy
equivalence relation is presented to tackle the cluster analysis under fuzzy environment.

To effectively utilize the limited resource and core competence, seeking out the advantageous position
over the competition are very important issue in business management [19]. Strategic group is a group
of companies that follow the same strategy to establish a major decision action [20-22]. A decision
maker of a company does not pick any type of strategy to learn blindingly. They must understand the
core ability and financial ability of their own companies and to follow or to learn the competitor
behavior in the same group with similar character. Owing to the change of industrial structure, the type
of product mixes changes from large size to precision, small volume and high unit price. Since the
request for high technical products logistics is low storage and quick delivery, it assists the fast
development of airfreight industry in Taiwan, and cause intense competition in airfreight forwarder
market. So, to develop a practical cluster analysis algorithm for discriminating strategy a group analysis
is important and helpful for airfreight forwarder decision maker. At the end of this paper, authors will
have a empirical example of Taiwan airfreight forwarder for the clustering and analyzing current
operation strategies.
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Fig. 1. Membership function of a trapezoidal fuzzy number 4 = (c,a,b,d).

2. Trapezoidal fuzzy numbers

A fuzzy number [17] 4 in R (real line) is a trapezoidal fuzzy number [18,23], if its membership function
fAZm—)[()’l] iS

(x—o)/la—c), c<x<a,

fix) = 1, a<x<b,
AT k—d)/(b—d), b<x<d,
0, otherwise,

with —oco < ¢ <a<b<d < oo. The trapezoidal fuzzy number can be denoted by 4 = (c,a,b,d) (Fig. 1).
The interval [a, b] give the maximal grade of f,(x), i.e. f4(x) = 1, x € [a, b], it is the most possible value of
evaluation data. The ¢ and d are the lower and upper bounds of the available area for the evaluation data.
They are used to reflect the fuzziness of the evaluation data. Here the trapezoidal fuzzy numbers are utilized
to denote the approximate reasoning of linguistic values, which are used to convey the subjective evaluation
of the subjects.

In a fuzzy decision environment, choosing a preference rating system is an important issue. In general,
two preference ratings can be used. They are linguistic values and fuzzy numbers. Based on the practical
needs, the decision-makers may apply one or both of them [18]. Herein, the linguistic values [16,18],
subjectively represented by the trapezoidal fuzzy number, are utilized to evaluate the preference of objects
versus various management strategy attributes. For example, the attention degree is “high” can be rep-
resented by (0.6, 0.8, 0.8, 1), “between median and high” can be represented by (0.3, 0.5, 0.8, 1).

3. Distance between two trapezoidal fuzzy numbers

Distance measures, association measures and correlation measures are three primary kinds of methods
to characterize the interobjects similarity. By considering the easy implementation and intuition, the dis-
tance measures based on trapezoidal fuzzy numbers are used to construct the similarity between two
objects. There are three distance formula constructed on trapezoidal fuzzy numbers are suitable for
characterizing the interobjects similarity.

Let 4; = (¢;, a;,b;,d;) and A, = (¢, ax, by, di) be two trapezoidal fuzzy numbers.

In 1997, Heilpern [23] defined the geometrical distance between two trapezoidal fuzzy numbers. Based on
this method, the distance between 4; and 4, denoted by G,(4;, 4y), is

G,(4;, 4y) = 0.25(le; — exl” + la; — ayl” + |b; — bl + |d; — i), for 1< p < o0,
PRk max{|c; — cxl, |ai — arl, |bi — bel, |di — dil}, for p = oo.

In 1999, Chen and Hsieh [24] studied the Heilpern’s geometrical distance based on the geometrical
operation of trapezoidal fuzzy numbers, and proposed the modified geometrical distance method. Based on
this method, the distance between 4; and 4, denoted by d,(4;, 4), is
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d(Ar Ay) = [0.25(|c; — exl” + |a; — axl” + |bi — bl + |d; — di[)]"?,  for 1< p < oo,
PR max{|c; — ci|,|a — ail, |bi — byl |di — di|}, for p = oco.

In 1991, Kaufmann and Gupta [25] had discussed a distance measure of fuzzy numbers. According to the
concept of Dissemblance Index proposed by Kaufmann and Gupta [25], the distance between A4; and 4,
denoted by D(4;,A;), can be defined as

1
DAy, Ay) = / (Ia? — a2| + b7 — bz])do,
0

where

al=ci+ola—c¢), bl=d+ob—d), a=ci+olax—ci), bf=di+alby—dy), oel0,1].
Let

hy = lei — il /(lei — el + lai — arl),  ha = |di — di| /(|di — di| + i — bil),

then D(4;,4;) can be simplified into four cases:

Case 1: If

((ei < ¢p and a; < a;) or (¢; > ¢ and a; > a;)) and

((b; < by and d; < dy) or (b; > by and d; > d)) then

D(4;, Ax) = {lei — cx| + lai — ax| + |di — di| + |b: — by} /2.
Case 2: If

((ex<¢;and a; < @) or (¢; <c¢; and a; < a;)) and

((b; < by and d; < dy) or (b; > by and d; > d;)) then

D(AhAk) = {hl\ci — Ck‘ —+ (1 — h1)|a,- — ak| —+ |d, — dk‘ + |b, — bk|}/2
Case 3: If

((¢; < ¢ and a; < a;) or (¢; > ¢ and a; > a;)) and

((by < b; and d; < d;) or (b; < b and d; = d;)) then

D(A4;,4y) = {|ci — ci| + |lai — ax| + ha|d; — di| + (1 — hy)|b; — by|}/2.
Case 4: If

((ey <c;and a; < ) or (¢; < ¢ and a4 < g;)) and

((by < b; and d; < d;) or (b; < by and d; = d;)) then

D(A;, 4r) = {Mlc; — cr| + (1 — b)) |a; — ar| + hald; — di| + (1 — hy)|b; — bi|}/2.

In general, real number ¢ can be considered as the special case of trapezoidal fuzzy number (¢,1,¢,¢).
Consequently, trapezoidal fuzzy numbers 4; = (a;, a;, a;,a;) and Ay = (ay, ax, ax,a;) can be considered as
real numbers a; and a,, respectively. Then, the distance of 4; and 4, based on the concept of Dissemblance
Index, is equal to 2|a; — a4, i.e., D(4;, 4;) = 2|a; — a;|. Besides, considering parameter p = 2, we can obtain
Heilpern’s geometrical distance G,(4;,4;) = 0.5|a; — ;] and Chen’s modified geometrical distance
dy(4;,Ay) = |a; — a|. Owing to the Chen’s modified geometrical distance with parameter p = 2 can meet the
concept of the classical distance, we utilize it to solve the distance between two trapezoidal fuzzy numbers in

this paper.

4. The construction of a fuzzy equivalence relation

Definition 1. Let R be a fuzzy relation on X x ¥, i.e. R = {((x,»), fx(x,»))|(x,») € X x Y}, the A-cut matrix
R; is denoted by
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R/l = {((xay)va,(x:J/))VR,(va) = 17 lf fR(x7y) > )“7 fR,(ny) = Oa lf fR(x7y) < )“7 (xvy) €X x Y7 )“ € [07 1]}

Definition 2. Let RC X x Y and S C Y x Z be two fuzzy relations, the max-min composition Ro S is
defined by

Ro S = {((x,2), max {min {fa(x.»). fs(: )} ) € X.p € V.2 € 2],

Definition 3. A fuzzy relation R on X x X is called a fuzzy equivalence relation if following three conditions
held:

(1) Reflexive, i.e., fz(x,x) =1, Vx € X.

(2) Symmetric, i.e., fr(x,y) = fr(y,x), Vx,y € X.

(3) Transitive, i.e., R? = Ro R C R, or more explicitly.

futr2) > max {min (e S} . Ve € X

Definition 4. A fuzzy relation R on X x Y is called a fuzzy compatibility relation if it satisfies reflexive and
symmetric conditions.

Definition 5. The transitive closure, Rt, of a fuzzy relation R is defined as the relation that is transitive,
contains R and has the smallest possible membership grades.

Theorem 1 [11]. Let R be a fuzzy compatibility relation on a finite universal set X with |X| = n, then the max—
min transitive closure of R is the relation R"~V.

According to Theorem 1, we can get the algorithm to find the transitive closure, Ry = R 1.

Algorithm A. Find the transitive closure Rt of fuzzy compatibility relation.

Step 1: Calculate R? if R? C R or R® = R, then transitive closure Rt = R and stop. Otherwise, k = 2, go
to step 2.

Step 2: 1f 28 > n — 1, then Ry = R™Y and stop. Otherwise, calculate R?) = R@™) o R@7_if R@) = R,
then transitive closure Rt = R?) and stop. Otherwise, go to step 3.

Step 3: k=k+1, go to step 2.

Definition 6 (R; classification principle). Let R be a fuzzy compatibility relation on a finite universal set

A=1{4,,4,,...,4,}, Rr be the transitive closure of R, and R; be the A-cut matrix of R, then x and y belong
to the same cluster iff

fo,(x,y) =1, (x,y) €4 x4, .€l0,1].

5. Cluster analysis method based on fuzzy equivalence relation

Suppose there are n objects 41,4>,...,4;,...,4, and m attributes (factors) B, B,,...,B;,...,B,. Given a
set of X ={X,X,...,X,....,X,}, where X; is a vector, ie. X;= (Xu,Xpn,...,Xj,...,Xin), and
X = (cijyaiy, bij, dyy), i = 1,2,...,n; j = 1,2,...,m, to be the attribute B,’s preference rating of ith object 4;.
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The systematic clustering method presented herein can be summarized as follows.

Step 1. Normalize the original attribute preference rating.

In order to ensure the distance summation of different attribute preference ratings can be efficiently tack-
led. Define the normalized attribute preference rating of X;, denote it by X7, as follows:

X5 = ((e = )/, (= )15, (by = )/, ey = ) /1)
where
G=d~c. d=max{d}). ¢ =minfe,).

Step 2. Find the fuzzy compatibility relation R on X.
According to the distance function between two trapezoidal fuzzy numbers, define the fuzzy compatibil-
ity relation R as follows:

RO, X) =1 — n(zm:dz(x,j 7XN)>,

where 7 is the inverse value of the largest distance in X, i.e.,

fon{ et

Step 3. Find the transitive closure Rt by utilizing algorithm A.
Step 4. Find all the feasible clusters by taking suitable 4 value.

Based on the fuzzy compatibility relation R stated as above, we can take suitable 1 value (4 € [0, 1]),
variable from 1 to 0, and obtain a series cluster.
Step 5. Determine the best number of clusters and find the objects in each cluster.

A cluster validity index L, modified the compactness and separation validity function [8], can be used to
determine the best number of clusters. Define

L if 4, € C,,
tir = 07 if Ai g Cr7

’ Zdz( iy 'JN)
() = Zd (15:75).
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4;: the ith object, A: the number of clusters, n: the number of objects, m: the number of attributes, X~ the
normalized attribute preference rating vector of object 4; versus all attributes, i.e.

Xr =Xy, .. X7, .. X)), V) the normalized centroid vector of cluster C,, i.e.
V= (Vi Vg V)

C,: the rth cluster, &5 (X7, V) the Chen’s modified geometrical distance square between X7 and ¥ with
parameter p = 2, dQZ(qu, VJ): the Chen’s modified geometrical distance square between V* and V7" with
parameter p = 2.

Since, the more separate the clusters, the larger 42, , and the smaller L. A smaller L indicates a clustering
in which all the clusters are more compact and separate to each other. Thus, the smallest Z indeed indicates
a valid optimal clustering. After calculating the L value of various clusters obtained by step 4, the best

number of clusters and the objects belong to each cluster can be obtained.

6. Empirical example

Ones can obtain strategy group by strategy factors, and strategy can be evaluated by strategy factors.
There are different strategic factors to consider in different industries. Thus, we can understand the char-
acter and resource configuration of airfreight forwarder business by describing of strategic factors. Further,
we could discriminate one or more strategies from airfreight industry and to comprehend the competitive
situation deeply. Strategy factors were presented by scholars, such as innovation, difference, sustainable
competitive advantage, scope of products, constructing and strengthening network relation, cost control-
ling [19]. In this paper, we gather 28 strategic criteria (Table 1) from scholars, experts and proprietors. We
select 30 companies of airfreight forwarder in Taiwan by random selection to obtain the strategic factors.
Using Statistical Analysis System (SAS), we obtain seven factors (Table 1). The proposed fuzzy cluster
analysis method will be utilized to determine the relevantly strategic group.

The decision-makers may tackle preference rating system by adopting one of various rating scales as-
sumed in the literature [18,26,27] or may develop their own rating scales system by using trapezoidal fuzzy
number to show the individual conception of the linguistic variable “attention degree”. As to how many
elements of linguistic rating scale set should be included; the values 5, 7 and 9 are suitable [28]. According to
the preference ratings proposed by Liang and Wang [18], it is suggested that the decision-makers utilize the
linguistic rating set W = {VL,B.VL & L,L,B.L & M,M,B.M & H,H,B.H & VH, VH}, where VL = Very
Low, B.VL & L =Between Very Low and Low, L=Low, B.L & M = Between Low and Medium, M =
Medium, B.M & H = Between Medium and High, H=High, B.H & VH = Between High and Very High,
VH = Very High, to assess the attention degree of subjects companies under each of the management
strategies. Herein, they are subjectively defined as: VL. =(0,0,0,0.2), B.VL & L =(0,0,0.2,0.4), L =(0,0.2,
0.2,0.4), B.L & M =(0,0.2,0.5,0.7), M =(0.3,0.5,0.5,0.7), BM & H=(0.3,0.5,0.8,1), H= (0.6,0.8,0.8,1),
B.H & VH =(0.6,0.8,1,1), and VH =(0.8,1,1,1). Since the calculating process is complex for 30 samples, we
give a simple example to spread out authors’ fuzzy equivalence clustering process.

The decision-makers utilize the linguistic rating as above and obtain the evaluation results as Table 2.

By using steps 1 and 2 of proposed fuzzy cluster analysis method, the fuzzy compatibility relation can be
obtained as follows:

1 0 0.415 0.242 0.679
0 1 0.389 0.080 0.108
R= 0415 0.389 1 0.050 0.292
0.242 0.080 0.050 1 0.590
0.679 0.108 0.292 0.590 1
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Table 1
The strategic factors and criteria of airfreight forwarder in Taiwan
Factors Criteria
Core ability Ability of EDI handling
Work attitude and profession knowledge of sales
Ability of new customer creating
Ability of coordination and problem solving
Organization management Ability of world wild organization network management
Convenience of cargo tracking
Operation process is simple and definite
Definite business object
Pricing Discount
The rationality of service charge
The site of company
Sales ability
Effective advertisement and promotion
Ability of process improving
The completeness of indemnification
Competitive forces The reputation of company
The ability of freight safekeeping
Holding high loyal customers
New route developing
Ability of market demand forecasting
Finance Ability of capital raising
Ability of delivery on time
Different advantage Completeness of route
Completeness of service (land transportation, apply to customs)
Ability of accident and customer complain handling
Information technology Degree of IT manpower
Degree of IT equipment investing
Degree of IT phase into operation flow
Table 2
The evaluation results of five companies
Company Factor
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7
C M H H B.H & VH VH L BM & H
G H BL &M M BM & H H BM & H VL
G H H BM & H H H VH BM & H
Cy VL M H B.VL &L H BL &M M
Cs L M B.H & VH H B.H & VH B.VL & L BM & H

Then, by the step 3, the transitive closure of compatibility relation Rt can be found, i.e.,

1
0.389
Ry = 0415
0.590
0.679

0.389
1
0.389
0.389
0.389

0.415 0.590
0.389 0.389
1 0.415
0.415 1
0.415 0.590

0.679

0.389

0.415

0.590
1

Based on the elements of Rt matrix, we can find five intervals, [0,0.389], (0.389,0.415], (0.415,0.590],
(0.590,0.679], and (0.679, 1], which are suitable to generate clusters. Finally, by taking suitable 1 € [0, 1]
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and according to the R; classification principle, the relevantly strategic clusters can be obtained. For
example, by taking A € (0.590,0.679], then R; is

R;

I
—_0 O O =
S oo — O
SO =) OO
O = O OO
—_—0 O O =

and the relevantly strategic clusters are {Cy, Cs}, {C,}, {C3} and {Cy}.

After calculating the simple sample, the clustering results of 30 companies will be shown as following.

At first, we try to know the respectable degree of strategic factors of airfreight forwarder in Taiwan. And
another target is to make cluster analysis for airfreight forwarder industry.

From the results of examination, we can obtain the order of respectable strategies in Taiwan’s airfreight
forwarder industry. The most respectable strategy of operation used by airfreight forwarder in Taiwan is
differential advantage. The others are organization management, information technology etc. The results
are shown as Fig. 2. From the outcome, we know the trend of airfreight forwarder industry is to supply
integrated service for customers. Maybe the forwarders can provide special third party logistics service. The
purpose of this action, don’t doubt, is to make customer have diversity of opinions from their service.

Before the clustering analysis, we want to integrate the evaluate results from our survey, and the
outcome list as Appendix A. After transferring the interval ratings to linguistic value, we will use the way
of fuzzy equivalence clustering analysis that is presented in this paper. By taking suitable A € [0, 1] and
making the validity analysis, four kinds of cluster numbers and their L values can be obtained.
The results are shown in Table 3. As Table 3 shows, the L value was determined to be the least while
divided into five clusters. The best fuzzy clustering number was, therefore, five. That is, there are five

I Differential advantage I

;C(; I Organization management I
|
* I Information technology I
%, —
o I Pricing
s
h I Innovation / development I

| Core ability |

I Competitive force I >

Respectable degree

Fig. 2. Respectable degree of airfreight forwarder in Taiwan.

Table 3

The L value
/ interval Number of clusters L value
(0.4,0.5) 2 1.565
(0.5,0.6) 3 1.292
(0.6,0.7) 5 0.099
(0.7,0.8) 9 0.111
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operating strategic groups from airfreight forwarders in Taiwan. The character of each group describes as
follows.

Group 1: Performance upgrade strategy

Compared with other groups, the objects in group 1 pay more attention to each strategic item compared
to the others. Especially, the strategies of ‘organization management’ and ‘information technology’ are
most important for them. About the financial performance of group 1, we get the trend of profit is on the
downside. To judge the reason, we find that the main line of the objects of group 1 is Japan and Korea.
After Asia finance storm, the import cargo quantity of Japan and Korea area is withered. And it causes the
financial performance inferior to other groups.

Group 2: Core resource strategy

Many objects belong to group 2. We can judge that the operation strategy of airfreight forwarders in
Taiwan is learning mutually from the phenomenon. In this group, the main strategies are ‘core ability’ and
‘differential advantage’. Pricing and information technology are less important for them. So, we can suggest
that the management of group 2 is mature. The samples age is older than others, and the market sharing is
keeping stable. For this reason, they are not focused on price competition.

Group 3: Pricing strategy

In this group, pricing is the main strategy. The strategies of ‘Competitive weapon’ and ‘Innovation/
development’ are not important for them. Financial performance in this group is not perfect. Thus, we can
suggest that the strategy of price war is not a good policy in the Taiwan’s airfreight market.

Group 4. Complex strategy

The character of this group is that there is not a particular strategy of operation. The managers think
that all of the strategic items are equal important. And the financial performance of this group is not
successful in the airfreight forwarder industry.

Group 5: Differential advantage strategy

Differential advantage is the principal operating strategy for this group. The main differential strategy is
risk reduction for customers. Base on the research of Global Trade [29], the safety of cargo is the minimum
requirement of customers. So, this group is focus on cargo tracking and security of consignment. Using this
strategy, a young company will increase their profit keep growing.

7. Conclusion

This paper presents a new cluster analysis method based on fuzzy equivalence relation to solve the
cluster analysis problem. This method can be used for fuzzy data and does not specify any desired number
of clusters. Besides, a cluster validity index based on notions of maximum cohesion and minimum coupling
is proposed as guidance for determining the best number of clusters.

To efficiently grip the ambiguity exists in available information as well as the essential fuzziness in
human judgment and preference, the linguistic values, subjectively represented by trapezoidal fuzzy
numbers, are used to evaluate the importance of factors.

From this research, we obtained the order of respectable strategies in Taiwan’s airfreight for-
warder industry. Such as differential advantage, organization management, information technology etc.
Using the fuzzy clustering analysis method, we get five strategic groups in this industry. This result also fits
the current industry. Thus, results presented the proposed fuzzy cluster analysis method are practical and
useful.
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Appendix A

The evaluate results of 30 companies

Company Factor
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Factor 7

Ci H H H B.H & VH VH BM&H BM&H

C H H BM&H BM&H H BM&H BM&H

Cs H H BM&H H H BM&H BM&H

Cy H BH & VH H B.H & VH H BH&VH BM&H

Cs H BH & VH H BH&VH BH&VH BH&VH BM&H

Cs H H BM&H M BM&H BM&H BM&H

C; H H M BH&VH BM&H BM&H M

Cy BM&H H M BM&H BM&H H BL &M

Cy BM&H H H H BH&VH BM&H M

Cio H VH H BM&H BH&VH H BM & H

Cn M H M H BM&H BH&VH BH&VH

Chn VH VH H BH & VH VH H M

Ci3 BM&H H BM&H H BH&VH BM&H BM&H

Cu H H BM&H BH&VH BH&VH H M

Cis H H H H B.H & VH VH M

Cis H H H BH&VH BH&VH BH&VH BH&VH

Ciy BM&H H M H BH&VH BM&H BM&H

Cis M H BM&H BH&VH BH&VH M M

Cio BM&H H BM&H BM&H VH BM&H BH&VH

Cy BM&H M M H BH&VH BM&H BL&M

Cy BH & VH VH BH&VH BH&VH BH&VH BH&VH VH

Cy H BH&VH BM&H BH&VH BH&VH H M

Cy BH & VH VH H BH& VH H BM&H BM&H

Co H BM&H M M BH&VH M M

Cos VH VH H BH&VH BH&VH BH&VH BM&H

Cos H M H BH&VH BH&VH BH&VH L

Cy BM&H BM&H H H BH & VH H BM & H

Cys BH&VH BH&VH BM&H H BH&VH BM&H BH&VH

Cy H BM&H M H BM&H BM&H L

Cy H BH&VH H BH&VH H H M
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