Maritime Quarterly

¥t % -8 Vol. 16 No. 2
A4 LA ERD June 2007
25~ F 46 pp. 25~46

RS R AR S R
cEE RSP 2

Evaluating Financial Performance of Container Shipping
Companies in Taiwan with FMCDM Method
EN N
Yu-Jie Wang
%

ARG EHSEE % TGO 7 OB GEFIER o TR AR R
BRI FMABFEEE R P T AN AT o B SR A MBS T D L
T iAo AR F AR A R IT S M onanm R R o FI L R A AR
Rg - B STt St ML - SHRAR AL &V - 25 0 d WERERR
Bt A FE R oo ¢ 0 B AT RE M S ERA R R LE R R
W%’&&*—ﬁﬁ?ﬁﬂ%%*%—%%ﬁT@&SéﬂggﬁwAﬂﬁM%ﬁ
Moo MUY RO S MRAR 2 PRSP a0 BAL R
[0 1

BEaEa 1 A Mg iR s Mg [T 2 P 0 5 BRI - BB S TOPSIS
ABSTRACT

In this paper, we want to evaluate financial performance of container shipping
companies in Taiwan. On the evaluating process, the criteria are critical to the financia
performance. In the previous research, we ever applied grey relation analysis to find the
representative indicators of financia ratios of container shipping companies in Taiwan for
taking them as the evaluating criteria to financial performance. Since these representative
indicators are not single, the evaluating problem should be one of the multi-criteria
decision-making(MCDM) problems. On the other hand, the evaluating environment is
uncertain and vagueness, thus we suppose that the MCDM problem would belong to the
fuzzy multi-criteria decision-making(FMCDM) problems. We apply an FMCDM method
called extensions to the TOPSIS to evaluate the financial performance of container
shipping companies. With the FMCDM method, a container shipping company can realize
the finance competitive strength of itself between container shipping companiesin Taiwan.

Keywords: container shipping; extensions to the TOPSIS; financial performance; FMCDM;
representative indicators
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(financial
performance)
(1 (3] [4] [5] [6] [7] [8] [9] (financial ratios)
4 19
(similar)
(clustered) (cluster)
(representative indicator)
(evaluation criteria)
[10] [11] [12] [13]
(141 [15] [16] [17] [18] [19] 3
[20] 121 (cluster analysis) (discriminant
analysis) (factor analysis) (principal component analysis)
(grey relation analysis'™”
(1
(1

(multi-criteria decision-making; MCDM)  [22 [

(fuzzy multi-criteria decision-making; FMCDM) ~ [24 [23] [0 [27]

(28] [29] [30] [31]

TOPSI S(extensions to the TOPSI S)1%°

TOPSIS
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1.
T1 /
T2 /
T3 /
T4 /
5 /
P1 /
P2 /
P3 /
P4 /
P5 /
[1]
( )
2 ( )
(

Cl1 F1,F3 (F3)

c2 F2 (F2)

C3 F4 (F4)

c4 F5 (F5)
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2, ( )
( )
C5 F6 (F6)
C6 S1,S2,S5 (S1)
C7 S3 (S3)
@] S4 ($4)
C9 T1 (T2)
C10 T2 (T2)
c11 T3 (T3)
C12 T4,T5 (T4)
C13 P1, P5 (P1)
Cl4 P2 (P2)
C15 P3, P4 (P4)
5~ o k£ B0k
[32] [33] [34]
31 U (universe set) U (fuzzy set)
A Ua(X) > [01] Ua(X), VxeU x A
(grade of membership)
3.2 (Support) A Supp(A) ={Xu,(x) >0 A
(normal) SUP,y #a(X) =1 U
33 A (convex)
HAAX+A=2)Y) 2 (ua(X) A 2 (Y)), VX yeU, VAe[0]] A
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(minimum operator)

34 A (fuzzy number) A
35 A (a,3) 1
Ha
0, X<a,
| (x—a)l(a, —a,), a<xs<a,
1a(X) =
(a;-x)/(a;-a,), @ <x<a;,
0, a, <X,
1A (X)
1 [

Oaiza2 a, X

36 A=(a,a,,8;) B=(b,b,,b;)
d(A,B) [26]

d(AB) = \/%[(al -b)* +(a, -b,)* +(a; —b;)"]
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TOPSIS
Hwang and Yoon 1?2 1981
solution) (anti-ideal solution)
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TOPSIS

TOPSIS

TOPSIS
[26] [30] [31]

0O
O

> >
o0
o0

G= [G”- ]mxn I

(optimal alternative)

TOPSIS
(defuzzification)
(generalization)
TOPSIS
Chen® 2000 TOPSIS
m (
Gln
G
o ©)
Gmn
[35] [36]
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(vL) (L) M) (H) (VH)
[0,1]
TOPSIS (normalized)
G, i1=12,..,m; j=12,..n b; (€)
i e j ( ) 1=12,...,m

G = (94,92, 93) » (4)

gy; = min{ by (e)|e=12 ----- t},

1
92 :Ez;lbij (e,

gy = max{ b, (e)le=12,...,t}.

[Gll Gi2 """ Gin] A
A =[G[,G;,...,G] )
A" =[G/,G;,....G ] (6)

(normalization)
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G, =(0,0,0) @)
G =(11)) ()
j=12,...,n
G Gy 0,00 (1,1,
ij = (lek’Wij’W3jk) E, Cj
j=12..,n; k=12,..,p W,
C,
W, = (W, Wy, Wy, ) = 1/ p) @ (W, OW,, DW;, ©...0W,)), (9)
j=12,...,n
® @ (extended multiplication and addition)

p
Wi _Zkzlwljk/ P,

p
Ws; —Zk:1W2jk/ P

Waj = ZE=1W3ik/ p.
D. i

1
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D; =G ® W, = (gy; x Wyj, Oyj X Wy, O3 X W)

~

Liang!®”

D: Df

D; ~(0,0,0)

D’ ~(1,1,1)

(closeness coefficient)
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A+ZZT=1d(Dij’Dj+)

A
i=12,...,m
0<A <1 i=12..m A =1 A
solution) A =0 A (anti-ideal solution)
1 A
A E R Y LR SRR TR
A A A )
3
A A A
3 5
3.
A
1 2 3 4 5
Cl 035 0336 031 0323 0271
C2 0.301 0.268 0.206 0.316 0.233
C3 0.552 0.623 0.646 0.543 0.554
C4 0.596 0.488 0.454 0.627 0.605
C5 0.545 0486 0.382 0.569 0477
C6 0.277 0.257 031 0.416 0.562
C7 0.34 0435 0835 0.891 0.169
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a

FLa % 5P

AEA LR ER

A
1 2 3 4 5

C8 0133 0.174 062 0.79 0.167

C9 0453 0.276 0.302 0.373 0.356
C10 0231 0256 0.241 0274 0.311
C11 0471 05 0516 0551 0.59
C12 0326 0.296 0.307 0.317 0.304
C13 0219 0.568 0.815 0.619 0.787
Cl4 026 015 0.773 0497 0.778
C15 0.643 0.804 0.809 0.836 0.866
4.

A,
1 2 3 4 5

Cl 0445 0484 0.466 0.706 0.676

C2 0281 036 04 0818 0.846

C3 066 058 0531 0532 0.53

C4 0425 0547 0647 0.652 0.655

C5 0339 0438 0552 0.731 0.81

C6 0.896 0.905 0.894 0.718 0.612

C7 0.751 0.659 0.331 0.296 0.493

C8 0951 0.929 0.707 0453 0.529

C9 0.767 0.832 0.837 0.727 0.604
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C10 0.634 0544 0.393 0.433 0.494

Cl1 0.782 0.738 0.743 0.628 0.65

Ci12 0.694 0.686 0.696 0.743 0.736

C13 0.757 0.683 0.394 051 0434

Cl4 0.809 0.98 0.576 0.586 0.439

C15 0525 0465 0.368 0404 0.31

S.
A
1 2 3 4 5
C1l 0.824 0.808 0.829 0.63 0.686
C2 0912 0894 0.893 048 048
C3 051 0517 0548 065 0.642
C4 0681 0.68 0.613 0426 0.453
C5 0.767 0.756 0.742 0377 0.34
C6 0346 0.34 0.324 0559 0.556
C7 0567 0.613 044 0345 0.8%4
C8 0278 0325 0.342 0412 0.832
C9 0455 0481 0455 0576 0.713

C10 0.738 0.799 0.887 0.859 0.812
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5.
A
1 2 3 4 5
CcC1a 0408 0.453 0427 0549 0473
C12 0.642 0664 0.649 059 0.605
C13 0.616 0459 0425 0597 0.439
Cl4 0525 0134 0.268 0.64 0.449
C15 0558 0.371 0458 0.371 0.392
5
b; (e) i j e
i1=1,2,3;
j=12,...,.15:
e=12,...,5
i (94 + 92 9a;)
gy, =min{ b, (e)le=1.2,...,5},
1ls
92 :gzﬁlbij (e)
gy = max{ b, (e)le=1.2,...,5}.
5 3
6
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6.3

15

A

Ay

Ay

C1
C2

C3

C5
C6
Cr
C8
C9
C10
C11
C12
C13
Cl4

C15

(0.271, 0.318, 0.350)
(0.206, 0.265, 0.316)
(0.543, 0.584, 0.646)
(0.454, 0.554, 0.627)
(0.382, 0.492, 0.569)
(0.257, 0.364, 0.562)
(0.169, 0.534, 0.891)
(0.133, 0.377, 0.790)
(0.276, 0.352, 0.453)
(0.231, 0.263, 0.311)
(0.471, 0.527, 0.595)
(0.296, 0.310, 0.326)
(0.219, 0.602, 0.815)
(0150, 0.486, 0.778)

(0.643, 0.792, 0.866)

(0.445, 0.555, 0.706)
(0.281, 0.541, 0.846)
(0.530, 0.568, 0.660)
(0.425, 0.585, 0.655)
(0.339, 0.574, 0.810)
(0.612, 0.805, 0.905)
(0.296, 0.506, 0.751)
(0.453, 0.714, 0.951)
(0.604, 0.753, 0.837)
(0.393, 0.500, 0.634)
(0.628, 0.708, 0.782)
(0.686, 0.711, 0.743)
(0.394, 0.556, 0.757)
(0.439, 0.678, 0.980)

(0.310, 0.414, 0.525)

(0.630, 0.755, 0.829)
(0.480, 0.732, 0.912)
(0.510, 0.573, 0.650)
(0.426, 0.571, 0.681)
(0.340, 0.596, 0.767)
(0.324, 0.425, 0.559)
(0.345, 0.564, 0.854)
(0.278, 0.438, 0.832)
(0.455, 0.536, 0.713)
(0.738, 0.819, 0.887)
(0.408, 0.462, 0.549)
(0.590, 0.630, 0.664)
(0.425, 0.507, 0.616)
(0.134, 0.403, 0.640)

(0.371, 0.430, 0.558)

E1' E2' E3' E4

3

7

VL, L, M, H, VH

15
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7 15

E E E E
CC VH H H VH
C, H M VH
C, VH M H
Cc, M M M VH
CC M H M H
CCc VH M H H
C,C, M H H M
C, H M H M
Cc, H L M M
C, H M M H
C, H H H H
C, M H H M
C. VH M H H
C., VH H H VH
C. H VH H VH

{VL, L, M, H, VH}
VL=(0,0,0.3) L=(0,03,05 M=(0.30507) H=(05071) VH=(0.7,11)
7

W, =(0.6, 0.85, 1),

W, =(0.5, 0.725, 0.925),
W, =(0.5, 0.725, 0.925),
W, =(0.4, 0.625, 0.775),
W, =(0.4, 0.6, 0.85),

W, =(0.5, 0.725, 0.925),
W, =(0.4, 0.6, 0.85),
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W, =(0.4, 0.6, 0.85),

W, =(0.275, 0.5, 0.725),

W,,=(0.4, 0.6, 0.85),

W,=(0.5, 0.7, 1),
W,,=(0.4, 0.6, 0.85),
W,,=(0.5, 0.725, 0.925),

W, =(0.6, 0.85, 1)

W, =(0.6, 0.85, 1).

8.3

15

A

A,

Ay

C1
C2
C3
C4
C5
C6
Cr
C8
C9

(0.163, 0.270, 0.350)
(0.103, 0.192, 0.292)
(0.272, 0.423, 0.598)
(0.182, 0.346, 0.486)
(0.153, 0.295, 0.484)
(0.129, 0.264, 0.520)
(0.068, 0.320, 0.757)
(0.053, 0.226, 0.672)

(0.076, 0.176, 0.328)

C10 (0.092,0.158, 0.264)

C11 (0.236, 0.369, 0.595)

(0.267, 0.472, 0.706)
(0.141, 0.392, 0.783)
(0.265, 0.412, 0.611)
(0.170, 0.366, 0.508)
(0.136, 0.344, 0.689)
(0.306, 0.584, 0.837)
(0.118, 0.304, 0.638)
(0.181, 0.428, 0.808)
(0.166, 0.377, 0.607)
(0.157, 0.300, 0.539)

(0.314, 0.496, 0.782)

41

(0.378, 0.642, 0.829)
(0.240, 0.531, 0.844)
(0.255, 0.415, 0.601)
(0.170, 0.357, 0.528)
(0.136, 0.358, 0.652)
(0.162, 0.308, 0.517)
(0.138, 0.338, 0.726)
(0.111, 0.263, 0.707)
(0.125, 0.268, 0.517)
(0.295, 0.491, 0.754)

(0.204, 0.323, 0.549)
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8.3 15

A A, Ay

C12 (0.118,0.186,0.277) (0.274,0.427,0.632) (0.236, 0.378, 0.564)

C13 (0.110,0.436,0.754) (0.197, 0.403, 0.700) (0.213, 0.368, 0.570)

Cl4 (0.090,0.413,0.778) (0.263, 0.576,0.980) (0.080, 0.343, 0.640)

C15 (0.386,0.673,0.866) (0.186,0.352, 0.525) (0.223, 0.366, 0.559)

A A, A

d(D,;,D;) d(D,;,D}) d(D,;,D;) d(D,;,D;) d(D,;,D;) d(Ds;,D)

C1 0.272 0.743 0.514 0.549 0.643 0.426
C2 0211 0.808 0.512 0.621 0.592 0.524
C3 0.451 0.585 0.452 0.588 0.447 0.593
Cc4 0.360 0.674 0.374 0.667 0.381 0.665
C5 0.339 0.703 0.451 0.652 0.436 0.653
C6 0.345 0.715 0.615 0.477 0.360 0.687
C7 0.476 0.681 0.414 0.681 0.469 0.647
C8 0.410 0.731 0.538 0.587 0.440 0.688
C9 0.220 0.813 0.423 0.643 0.344 0.715
C10 0.186 0.832 0.367 0.686 0.547 0.522
C11 0.426 0.618 0.564 0.507 0.386 0.657
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A A, A

d(D,;, D7) d(D,;,Dy) d(D,;,D7) d(D,;,D7) d(Dy;,Dy) d(Ds;, D7)

C12 0.204 0.809 0.468 0.575 0.415 0.622

C13 0.507 0.625 0.480 0.603 0.410 0.634

Cl4 0511 0.638 0.674 0.491 0.422 0.685

C15 0.671 0.409 0.380 0.660 0.406 0.633

9 3

A, =5.589,
A, =7.228,
A, =6.699,
A =10.382,
A; =8.986,
A} =9.349.

B 5589  _
5589+10.382

A = 7.228 —0.446,
7.228+8.986

A = __ 089 _yu7,
6.699+9.349
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