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Abstract

An Empirical Study on the Efficiency Measurement
of Korean International Trade Seaports Using DEA Models

Cha, Young-Woo

Advisor : Prof. Kim, Ahn-Ho Ph.D.
Department of Economics

Graduate School of Chosun University

The purpose of this thesis is to investigate the efficiencies of seaports
analytically in the theoretical side by reviewing previous studies conducted in
Korea and the advanced countries, and also to make an attempt to analyze
empirically the efficiency of the 26 international trade seaports in Korea by
using CCRICharnes, Cooper, and Rhodes(1978)], BCC[Banker, Charnes and
Cooper(1934)], and Malmquist Models which come from DEA(Data
Envelopment Analysis) Model for the two inputs(berthing capacity and cargo
handling capacity) and three outputs(export quantity, import quantity, and
numbers of arriving and leaving vessels) during 10 years from 1994 to 2003.

DEA is an efficiency evaluation model based on mathematical programming
theory. DEA offers an alternative to classical statistics in eXtracting
information from sample observations. DEA optimizes each individual
observation with the objective of calculating a discrete piece-wise frontier
determined by the set of Pareto efficient decision making units(DMUs). DEA
analysis can involve multiple inputs as well as multiple outputs in its

efficiency valuation. This makes DEA analysis more suitable for port efficiency



measurement because ports produce a number of different outputs.
Furthermore, DEA calculations are non-parametric and do not require an
explicit a priori determination of relationship between inputs and outputs.

Since its introduction by Charnes, Cooper and Rhodes(1978), there have been
many applications of DEA. Also several extentions were done to the basic
CCR and BCC models like Malmquist model which is used in this thesis.

Efficiency (or productive efficiency) is the key factor in the economic
activity of every sector of the economy and at various levels of the economic
hierarchy. The measuring of efficiency constitutes in itself one of the crucial
steps in the efforts that are made to raise efficiency. Data on efficiency serves
as a tool for policy-makers at all levels of economic activity and is essential
for improving the efficiency with which the various systems operate. Ongoing
reviews of productive efficiency, while evaluating what remains to be
improved, should also investigate connections between efficiency and
organizational characteristics. Identifying external factors that may influence
efficiency, and defining the relationship between them, may help to create a
management tool that could be used to develop a decision making system for
productive efficiency-increasing activities.

This thesis proposed the introduction of the CCR, BCC, and Malmquist
methods for measuring the efficiency of Korean 26 international trade seaports,
for use as one of the nonparametric methods. The results of an empirical
analysis of the input(or output)-oriented CCR, BCC models were shown with
the Malmquist model using the raw data from ”Statistical Yearbook of
Shipping and Ports,” from 1995 to 2004 to get the data from 1994 to 2003.

The main empirical results are as follows.

First, empirical study by using CCR and BCC models show that the ports

of Pyeongtaek, Daesan, Yeosu, Tongyoung, and Woolsan were found to be at



high efficient level. The ports of Okpo and Samcheok were found to be high
efficient level since the year of 2000. The ports of Incheon, Mokpo, Busan,
and Woolsan show the high efficient levels under the BCC model.

Second, the scale efficiency results show followings:

The ports of Incheon, Gwangyang, Jeju, Samcheonpo, Masan, Busan,
and Pohang were in decreasing returns to scale continuously. The ports of
Janghang, Seoguipo, Jinhae, Okgae, and Sokcho are in increasing returns
to scale continuously. The ports of Daesan and Samcheok show the
constant or increasing returns to scale. The ports of Gohyun, Okpo, and
Woolsan have improved the efficiency recently.

Third, the trends of efficiency change for 10 years by using Malmquist
model show that all other period except 1998/1999, 2001/2002, and 2002/2003
which were decreasing in efficiency were upward tendency in terms of
averaged Malmquist index. The averaged Malmquist efficiency of the ports of
Pyeongtaek, Daesan, and Sokcho has rapidly upwarded, and those of the ports
of Wando, Samcheonpo, Tongyoung, Woolsan, Pohang, Samcheok, and Okgae
were declined to the below 1.0 of efficiency scores. The averaged technical
efficiency change has shown the upward trends except the periods of
1996/1997, 2000/2001, 2001/2002, and 2002/2003 which have heen declined.
However, overall efficiency was decreasing. The seaports which have improved
their technical efficiency are the ports of Pyeongtaek, Daesan, and Sokcho, but
those of Seoguipo, and Okpo have downed to the level of below 1.0.

The policy implications of this thesis are as follows.

First, the CCR-BCC, Economies of Scale and Malmquist models have the
merits of providing an alternative method to traditional DEA models for
measuring the efficiency of seaports. Malmquist model showed the usefulness

for measuring the trends of efficiency change dynamically for 10 years.



Second, when port authorities want to measure the international competitive
strength of seaports and enhance their efficiency, they should consider both the
traditional method as well as the introduction of the Malmquist models including
CCR-BCC model.

Third, the planner of seaport policy should adopt and enforce the efficiency
evaluation indicators for enhancing the competition power with the efficiency
of individual seaport. Also to increase the efficiency of seaport, automatic
container terminal system should be introduced like CTA(container terminal
alternative) by Germany, and ECT(Europe Combined Terminal) by Netherland.
This system will also decrease the operation cost(input) in the seaports
terminal.

Fourth, policy planner of seaport should introduce the port management by
private enterprises for the scientific and systematic port management
efficiently.

The limitations of this study are as follows.

First, a closer empirical analysis like the advanced countries’s previous
studies was impossible, because of the insufficient data from the Statistical
Yearbook of Maritimie Affairs of Fisheries.

Second, this thesis did not deal with rankings of efficient ports and the
infeasible problem in the Super efficiency model under the input-oriented VRS
model which was solved recently and introduced to the famous journal.

Third, several sets of input-output models are not suggested for finding out
the exact elements or factors affecting the efficiency.

Fourth, the empirical results about CCR-BCC, and Malmquist models should
be verified by using the more detailed published official data for the exact
situation of individual port.

These topics will be the object in the next papers.
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55) H. David Sherman, DBA, ” Hospital Efficiency Measurement and Evaluation,”

Medical Care, Oct. 1984, Vol.22, No.10, pp.923-924.



u:
aAE 2o FHe drE HstH Ao ddrE vl it
In C Ina+ByIn vi+8y In vy+ - +B,In v,
(3-5)
@ 25 g g %90
A A ATHARTR Rl FH&ETY FAAA T4 A
sk~ (translog cost function)+ tS3 o]

Aol
(v, W=a - 1y, q, - i w, 5 (60t InY) (3-6)
6, = 6, Yip= ¥p Py = Dy
Eok drEdhs SelA o 22 Hes xddn
Inc" = a, + Zjar[nyy + Z‘B Tnw %Zjl jSW Iny; Iny,
(3-7)
Y oM Incx 7F FAHEE In cx< In ¢7F B 7]A cx= FAHE W]
HEE g AV AEEY aHEE Mg R ok
Aolgfal g gk

golal ¢ v #S
Aol A c>ex o] ol" DMUE Hl&&

56) R. S. Brown, D. W. Caves and L. R. Christensen, ” Modeling the Structure of
Production for Multiproduct Firms,” Solution Economic Journal \July 1979, pp.256-273.
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pa VX
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0 < u, p=1, 2, oo s,

0< v i=1, 2, - m

= = j¥A DMUe| "Iz ri A A==

4 = j¥lA DMU®| g idA] A&

u, : EE A
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=1
=2
2

57) AT, AHane aEASAe B AT, BAEeEE, B3

9, 1998, pp.37-46.
58) A. Charnes, W. W. Cooper and E. Rhodes, op.cit., pp.429-444.
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v, FYE A
9 AelA Hrkstazt s DMUC Wid 2849 gho
DMU= doidez vggder Yedy o= B A Fild osr b=
e ATE F gus AE ey
6. DEAR 3 &4
DEA® oA A3 mheh o] AAl7ke= oy 7MYe da=w A o
M ved 22 722 7R AdEAgR ot S ol DMUS A4 aed
A% b= 7H5E Bgazd U@ 7158 A2 uge Fuges wd9Y
olml Aef AL ZE DMUH7IEE DMUZ ¥3t6to]) a&49 o] 1's 2
A F& VRG FHojop dhiz Aotk AAR oj| DMU “0°, d& £
DMU, ¢ Z&4E& S4ste Wis o84 os ZvEd v 2o
Z U o
max, h, =
- leio
(3-9)
Z uVyV]
subject to = 5 <1 j=1, 2, - o,
O < u, y—]_, 2, ...... , S,
Z:]_, 2, ...... , .

59) A. Charnes, W. W. Cooper and E. Rhodes, 1978, ibid, pp.430-432.
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= YEH olE 349 ¥

X1j [ Vi
X2j Vs
Xy Vi
xmj ys;

(3-10)

o k. il w, v, (= 0% o] EAY & o] 27 Freference
set), &% 7] 4¥ e (optimum basisvector), &2 AF&¥E DMUESY JEAF
ofstol- AAW = W] JhEA oW, = DMUo (o] j=1, - n7j €]
DMUs ¢ vz, 20s ¥3stel tr& DMUY Rlas = DMU)S Z&7

o ##EAE detd= Aoz, 98 s,

maximum hy = hy <1

(3-11)

60) Ibid, p.A431.
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subject to

v, u, = 0
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=

Ty A(3-93 AG-12)2
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subject to :



n
_]Z‘yrj)\j +yroz() <0 721, .................. , S,

n
2 x50 < xp, r=1, , m,

>0 =1, , 7.

1.

2{(3-13)2 LPEAlol2z  A(3-14)¢} #o] Fd = AdRds 2t 9o

min, g = Swxg

subject to : (3-14)
_;Uryrj+lz]wixzj > 0 =1, 2, - . n,

Z BV = 1

O < w; 7 = 1, 2, ................. , m,

O < ul y = 1, 2, ................. , S

b B4 AU ol st EaA Ao 15T Witk ohel A

A=A A (3-13)2 HHdE 7Bz vpR7A R (4



(3-16)

t=>0, w, n,=20 °olge 242 v, u, > 04e v 1 vg= A
Heh o & &0l A G-12)d vEd FelE o]&shd A((3-17) W& 2& + 3
=23

72

subject to : (3-17)

— 25,y + tlz]vixij > ()

61 4 (G-17)8] FAARH LS
max. 2, = tzlu”y’ﬁ
subjcet to

_fglufy,j + tﬁlvt,xﬁ >0

tzv’z‘xio =1
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min, g, = .
U,y 4
~
(3-18)
w
. ~ Ui .
subject to = —3 > j=1, 2, - o,
uryrj
I
Ui, M,, > O

min. f;, = min. g g = Z, = max. z,
(3-19)
7b AR, w3
>
- UY yi
1* = max. 1* = max. i) = !
ZO go lell
e
(3-20)

s
Z Uy
=1 <

lﬁvﬂij

subject to



o] #At} o] HIE A(@-93 ToE=E 2(3-9), 2(3-12), 21(3-18), 2(3-20)&
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A7 AE HlM mE W) W Fge] 2o 9id, CCRE T

e {n, &< for all r and 1 (3-21)

T 8tk dE 50 & = 0.0012 AT 5 9laL, ojuy v 22 57k AL
&9 i o 28y i@ Aol ed Fojd FA7F F4 e W=

max, 2, + ¢[ leﬁ + Z]Sf]
r= i=

subject to : (3-22)
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ymZO,ZyW)\,] +S;f: O é O V:]_, 2, .................. , S,
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2 — .
]Z‘xij)\j S; =Xy ]:1, .................. , m,
N s),s; =0 for all i, j, and .
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3, FUREA0 gdd wesd o) MHE e W 2 ) 1]
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1. CCR¥ BCC R g62)

TE gALAA DS (Decision Making Units)9] AA] #2d U8 NE53 F
dE 9y (Y, X)7F Jopd ojelgk oArAg g5 WA A 4-1)
7 o] vepd 4 gl

F={(Y, X)| X+ Y& =8 5+ 3h
(4-1)

o] w], I EPareto) &4 FUE UEAY|= JAHEAGHEY HAES &
&4 A7 efficient frontier) =% 73 7|% (reference technology)olg @t} o] ¥
3 Z8% AAE Shephard(1970)e) ¢siA AAE &9 F 714 718E dQ

2 g
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P
2
ot

el 54 (y4, xMe Folal (y?,xP)e FolH
Oy (-2, M+ (-0x?, 0 sDeF 92 QJu| st} wgba] o] 7P 27

w0l R HA g elofol e oz = 5 vk

62) WA - 7AF el e g8%4: DEA, FDH, Malmquist #5579 H¥]a %
A TEAAAAT, , AW A3%, == A4 A8rE], 2002 129, pp.180-183.



& wEAT, 7 A, FYE AEAL (v xhHe Foa (xP=xt) o)

o AW 1 R o TR & g onja

DY, X)=min{0[(X, Y/6)eF)
(4-2)

o714, D(Y, X))+ AEA A A sh(output oriented distance function)
gt 36 o)y gt Agshe FHE& Y3 HEFH WHozA AFAIHE

As A& A7 Aigner and Chu(1968)° ol &iA 8= qltt. o] % Charnes,

Cooper and Rhodes(1978)= & 237} Farrell(1957)2] 7<% &4 =439 9
o #AE Z= 2 4-3)F 2L DEARY S AlASH
Min ©—¢ Zs]]sj—szm;s;
s.t.
50— BxA =5 =0, i=12,m, (4-3)
Z]yw- i Vil 0, »=1,2

oAZIM,  NE FERATEY A2 es dEE E=W(intensity

63) FelAaEH el A max{O | (Y, X /0) € FI& a9,
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64) W. W. Cooper, L. M. Seiford, and K. Tone, Data Envelopment Analysis,
Kluwer Academic Publishers, 2000, pp.136-138.
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SE(E) = (PQ/PE) X (PE/PR) = PQ/PR
TE(E) = PTE(E) X SE(E) ==
PQ/PE = (PR/PE) X (PQ/PR)
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=3 Cooper, Seiford, and Tone, Data Ernvelopment Analysis, Kluwer Academic
Publishers, 2000, p.137.
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ol e i Esol Slvta 7PgskAl. OBCY Ade fEFTSEWH(CRS:
constant returns to scale)ste] AAZEEo]o]H, AB, BC, CD& 7I¥483le]
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Ho] FEo

_?1_',
=

A2 o] AAFA % Y oW F¥r HE 4un]

=

-

L
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=7 Seiford and Zhu, "An Investigation of Returns to Scale in Data
Envelopment Analysis,”, OMEGA, Vol.27, 1999, p.4.



3. Malmquist X <F53

(1) Malmquist#] 4~ 2§67

=

oo“

Foll A=

fe wms

FF

WS ZAEd Qol A MAEAS WK ad

Y

S2g)o] M (nonparametric frontier method) o2 AAE =

;

malmquist®d A4 A 4=(Malmquist-type  productivity —index)7} &-& %t}
Malmaquist® A A= Caves, Christensen and Diewer(1982)¢} Nishimizu
and Page(1982)el ¢jstod A7fg o] 5o AMASA SFgHlom, ojHg 4
2 Malmquist® AMAAFE Axrer] 919 BlEFA AIALTY

(nonparametric linear programming technique)©] Fare, Grosskopf, Lindgren and

Roos(1992, 1994)ol] ¢]sto] 7lidte o] %o W& 7FslE Aty DEAYE 7|24 o=
Qe Bad 488 4 v wel DEAZ 99 2Ag Ao vk

W3 1Y) 984+ Malmquist Al5WRo]l 248ttt Malmquist #5% DEA
of Mgowx 7|7k a8% ZTEE o0} gAY G oles AFIHE S
Aste myo|th

Malmquist® A3 A<F+=  Shephard(1970)¢l  ¢fste] Aojd &AL T
(output distant function)ol 71Zske] A At oA ¢7le] g9 4t

( v, eRL)E A7 S5t ple] F9E ( x,€R)) & A&sts NAY
o] EAETa sk 719 AL A F(production  possibilities  set)
P (x,»)% 1719 AA7|E8toA BdE WH k9 Fojl BE WHE AN
T AT BT AEs Y ye AgE vEhda ofd A$3 e EHoutput
correspondence set)2 v'(x) = {v| (x,eP(x,»}o2 ETAL}

719 AT e Al(upper boundary)= 719 Aak FEE O

67) o, “FEviEt 2] AgdHEacl ¢ RS Malmquist2Hg 24 2
AE" 1999 S agots] Ar|stadld HEe=Ey, 1999, 6. 25, pp.91-94.



(production frontier) %% $ ¥ o] 7] & (frontier technology)® A3 dt} A4k
ZEol= 7E8A, AN T g2 2950 st FHdor oFd -
=

(«f, D8 o #5HE F¢ K9 FAEG AE2wgen dx FRo
et 48 F(variable returns to scale: VRS)S EA4& 7M1= ¢,7]19] &
o]7]wd diste] FrlE = 7] % k9] Shepard 4FE7 €] (output distance

function)© Tt o] HojHt)

Dy x,, v, )= {6 (x5, v, /0)eP"(x,5),0>0}

(4-4)

AEAGEE D xS, v, )E 4,719 x, VI F K A 2R
%W (hyperplane) & & WEUE ¢,7] A H@EAAA L] Aol W 2
Zo|t) o l‘a:l‘b:folﬁ, 2r=A 8 ‘)F‘D(xt ,ytK)—D(xt,yt)

1.

= gG7Ed die A& &84 (productive efficiency)?] 2= EE A9 EE4

ol

(managerial efficiency)d] ZH=Z vekdith. DI( x X, v/)=  Debreu(1951)-
Farrell (1957)¢] At=d A& 84 A& (output-oriented measure of productive
efficiency)®] d<=ol™ Di( x5, v5)<1 ot} o] W DI( x5, »)=12 &
g K7 TSR AAMA HAAHE] JleAHo® &8 A (technically
efficient) 45 owjgr}. a8 9k t,# 1,01 D' xtbK, ytbK)‘—E
(£,=,>) lo|t}.

S o)Al Pix, 07t Aste] xeEE APE Ao s 55 AFY(the
convex cone with vertex at the origin spanned by P'(x, )& Vi(x,v) kil A ¢

ShAk Vix,») 9 A AE gFRel dle <& W (constant returns to scale:



CRS)Y S4& 7= 719 F8Ho] 7ss ugdd. 4719 #53
(x5, 9 ) € PP, »)2%E ¢,71 V"(x,»9 ZAA7A Shephard &7

e et ol Ao

Df;dc( xtbK’ ytbK)EOO {9| ( xtbe ytbK/G)e th(x,y),6>0}
(4-5)

ek, Do xS, v, ) < DL xS, v ) otk

oAl & =l A ARESHE Malmquist® A A7t el FeiA g

H
(input distance function)®] 7I'd& AFEsle] #9438 MalmquistI4 HIA 45 =

Y

ol ﬂi'[N‘

A
i

e

3t Fare, Grosskoph, Lindgren and Ross(1992, 1994)¢] ®H-8- &by
Malmquist A4 A7+ oh53 Zo] Aejd F 9l

3

K K K K
Moc( X s Veow Xep1 5 Vet )

(4-6)

1/2
Dol 200, vii™) ] Dy X xt+1 L Vet
Do 2/, »/5) DL x /S, v/

ole} o] AolE= AEE Malmquist AAHIA T+ t7]19} t+1717F A
T AEE JeERY, F2 5484 (total factor productivity)d] WE HEZ &)
A = 9l e AEE Malmquist A A =71 150 291 Ao

il

A el 2, 0ol A o] WEol glas om Ty

oft

il

W) AEAHeE TRl e £ MES 88 0l x5, 5,2 A
ol AU-eT el AelEE  AEY MdmquistPIASE

M ( xtK, ytK’ xt+1K’ yt+1K) = UrE}lﬂﬁ Mo( xtK, ytK’ xt+1Ky yt+1K)‘T:“ Ag/?l'



A dgh R A 7F Toshe ARE FAISHAL 7] wel] AS A AL
AAG7t otk Grifell and Lovell (1995)% 759 djgh F8-EHo] YA =
Aol M, xS, v5 x5, v, OF AMANEE AEEA SAER

i AYE oA E A FHEAth M, (xS, v/ x5 v ODE
719} t+1719] FE2EO] 7l EA8: H--FEH(best practice)ol] s
dodes Atagde] WEst Axs ATy & 4 gk ¢, 4 (4-6)
A Aod AEH Malmquist¥AH AN M, %, 5, %, »,0O8
Ar7|Ee] §4do] WEglo] = dlgh FEEH(CRS) ol et HAs 4] AL dHEwt

& FAH7] Wl M, (2 X v F xS v O M xS S xS ved™

© AERSH EAS 7RG 8 5 Qo
2 (4-6)ll A A" A& Malmquist A A 5E thei o] gEAHE

=
N
ﬂH>
OPH

(efficiency change)X

g

(technical change)s YEMI= 20449 Fo=

K K K K
Moc( Xy s Yooy Xerr s Vit )

(4-7)

1/2
ch ( xt+1 , yt+1 ) ] [ Doc( xt+1 » Vit ) ch( xtK’ ytK)
Doc( xt ’ yt Dt+1( xt+1 ’ yt+1 ) DZil( xtKy ytK)

2 (4-1e A WA AFE 718 +17] Abole] 714 A &AW 3 (technical
efficiency change)7} A4 Wso] 7193 A=E Veldl= H ot dvt K¢
gl Al T1eH ZeAdol 18 t+17] Abolol FhEA=E, WEo] A
oAkl mebA A (4-7)e F RA A= 719k +17] Aol el Ve st
(technical change)’} AAHdW 5 7] s Yepd s HZolv. &4 K&
TIELR (7] t+17] Abolol AibFEHO Y] olw oz yEht: e, Ve
AA, 7leEH 17 gl webd A (4-7)9] F WA Age 4 1Ry A

>
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Skl A3 | A3 | A3 | A3 | A3 | AzZs | A3 | A3 | A3 | AR3
e B2 | B¥2 | B2 | w2 | B2 | B2 | BW2 | A3 | A3 | ALs
o4t B2 | AF4 | A4 | B¥2 | B2 | By2 | 22| B2 | Bw2 | BW2
ny ANZE4 | AF4 | AZ4 | AF4 | A3 | A3 | A3 | A3 | A3 | A%3
g AZ4 | AF4 | AZ4 | AF1 | AF1 | AF1 | A4 | AF4 | AF4 | AZ4
gy A3 | A3 | A3 | ARs | A3 | AzZs | A3 | A3 | A3 | AR3
53 A3 | A3 | A3 | A3 | AZ3 | A3 | A3 | A3 | A3 | ALS
4= A3 | AF4 | A3 | AR3 | A3 | AF4 | AF4 | AF4 | AF4 | AZ3
o4 B2 | B¥2 | B2 | Bw2 | B2 | B2 | A3 | A3 | A3 | A3
B4 A3 | A3 | A3 | A3 | AR3 | A3 | A3 | A3 | A3 | A3
A A3 | A3 | A3 | A3 | A3 | BH2 | A3 | A3 | A3 | A3
AAZ | A4 | AZ4 | AF4 | AF4 | AT | AT4 | AZ4 | A4 | AF51 | AF1
AHE | AR3 | AT | AF4 | AFT4 | A3 | AZ3 | A3 | A3 | AR3 | AZ3
53 B2 | B¥2 | B2 | w2 | B2 | B2 | B2 | AR3 | AF4 | AF4
1A% Al | A4 | A1 | AS1 | AF1 | AF1 | AS4 | AS4 | B2 | 282
&3 AZ4 | AF1 | AF1 | AF1 | A1 | A1 | BH2 | B2 | BH2 | B¥2
npak A3 | A3 | A3 | A3 | AR3 | A3 | A3 | A3 | A3 | A3
Zf ANFd | AF4 | A4 | AF4 | AF4 | AF4 | AF4 | A4 | AZ4 | A4
Ak AZ3 | A3 | A3 | A3 | A3 | A3 | A3 | A3 | A3 | A3
Ny B2 | A3 | A3 | AR3 | A3 | AZs | AR3 | A3 | Bd2 | B2
A0 A3 | A3 | A3 | A3 | A3 | AzZs | A3 | A3 | A3 | AR3
A BH2 | AF1 | AZ4 | AF4 | AF4 | AF4 | AF4 | B¥2 | Bd2 | B2
53l A3 | A3 | A3 | A3 | AR3 | A4 | A3 | A3 | AF4 | A3
55 A3 | A3 | AF4 | AZ4 | AF4 | A4 | A3 | A3 | A3 | A3
SA AZE1 | AF4 | AF4 | AF4 | AF4 | AF4 | AZ3 | AF1 | AF1 | AF1
&z BEH2 | B2 | AZ4 | AF4 | AF4 | AF4 | AZ4 | AF4 | AF4 | AZ4

FrAbe (28 420049 Frsde] 99 o
el <E 4-7>0 ogAstY Ul FAFTEY FRESEY FAE Tt F



el

o]},

;oo
el
4r

oA A

=
©

o ZuolA A

o]},

‘_.mo
&
<H

_ZTI

o

5. Malmquist =8¢ g =)

AFs R a1 7}

A91&

R},

o)

H a1z}

4

#

o]

= O
284

Malmaquist

=X

t

H2 wish o] AR

AF
=

ol v]

Malmquist & &4

8

971 2]

<

Foll 4= 19941 28] 2003 7FA] 2]

20>

b o
T3t

4-8>3 <

-
st

9] <
4-8>0 A B AEA

-
st

L9 <

stk o

21>7A A A

b o
T3t

A <



-8> Malmquist =& (F ¢ - AbEx]8h)e] 93t =tu] F987=
7} 19949 -199514

/ TR FEATA 7ler Ted NAs A
ARG 0.80336 133721 0.66808
NEA 111937 0.74783 1.49684
FAA G 46.82067 10 46.82067
NEAT 0.02135 10 0.02135
ARG 13.28849 3.80707 3.49048
NEA 0.07525 0.26267 0.28649
FAA G 0.87720 0.80477 1.09000
NEA 1.13999 1.24259 0.91743
ARG 0.72065 093669 0.76936
NEAE 1.38763 106759 1.20978
ARG 0.96587 116520 0.80813
NEA 1.03533 0.83668 123743
ARG 0.86400 103533 0.83452
NEA 115741 096588 110830
ARG 111469 1.30826 0.79719
NEAE 0.89711 0.71517 1.25440
ARG 0.38876 10 0.38876
NEA 2.57228 10 257228
ARG 0.93267 179909 051841
NEA 107219 055584 192896
ARG 102247 143829 0.71089
NEAE 0.97803 060527 140668
ARG 121135 2.14951 056355
NEAT 0.82552 046522 177447
i Bl 0.95028 107470 0.88423
NEAT 105232 063049 113093
ARG 0.69182 10 0.69182
NEAE 144547 10 144547
ARG 101788 153861 0.66156
NEA 0.98243 064994 151158
FAA G 0.95204 115286 0.82581
NEAT 105038 086741 121004
ARG 0.81199 1.28223 0.63327
NEAE 123154 0.77989 157912
ARG 0.83723 109163 0.76696
NEA 119441 091606 130386
FAA G 0.92415 2.03760 0.435355
NEA 1.08208 049077 2.20485
ARG 0.83077 110627 0.75096
NEAE 120371 090394 133162
ARG 0.92620 164696 0.56237
NEA 107968 060718 177818
FAA G 0.82333 1.25802 0.65446
NEAT 121458 0.79490 152797
ARG 0.96295 3.06519 031416
NEAE 103848 0.32624 3.18312
o ARG 107254 207592 051666
N NEA 0.93237 048172 193551
o ARG 0.82972 233274 0.35569
N NEA 120522 0.42868 2.81147
o ARG 1.10848 10 110848
o NEA 0.90213 10 0.90213
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Malmquist

A%

1994/1995

3.1480

1995/1996

3.5097

1996/1997

1.0780

1997/1993

1.6059

1998/1999

0.9086

1999/2000

1.0185

2000/2001

1.4887

2001/2002

0.9624

2002/2003

0.9978

1994/2003

55771




<X 4-10> Malmquist £&74 Aol g Jd=Ed &4 F4
ghakAd = | 1994/1995 | 1995/1996 | 1996/1997 | 199719/98 | 1998/1999 | 1999/2000 | 2000,/2001 | 2001,2002 | 2002/2003 i
1A 1089336 [1.02333 [0.96608 [1.50873 |0.86472 |0.92529 |1.00327 [0.81582 [1.14534 |1.016214
Hell 14682967 (0.07623 2.39342 |1.17222 |0.96517 |0.53179 |13.74910 |1.00555 [1.04306 |7.529578
A 113.28849 (0.39623 |0.14900 |6.41974 |0.80526 |0.87783 ]0.94253 |1.60449 |1.04672 |2.836698
23 087720 |0.85443 |0.70967 |1.69684 [0.93411 [0.66826 |1.51286 |0.92149 |1.08711 |1.029107
Aa 0.72065 |0.75879 |0.99677 |1.66037 [1.00971 ]0.65051 [2.40184 |0.91336 |0.62881 [1.082311
A 1096587 |0.83562 |1.76279 |1.25323 |0.86825 |1.44731 |0.89857 0.97140 |0.79660 |1.088852
E3E 086400 [1.29746 |0.93308 |1.60838 [0.83233 [1.08888 |0.72403 [0.95315 |1.46378 |1.085009
&% |1.11469 (093787 |1.02297 |0.86029 |1.09230 |1.07934 |[1.14177 |0.63352 |0.61554 |0.944253
ol 1038876 [0.96341 [1.11375 (238394 |0.86840 |1.08867 |1.30903 [0.68499 [0.76524 |1.062909
<k 1093267 096234 |1.08782 |1.15132 |0.90599 |1.03491 [1.10283 [0.91243 [0.95739 |1.005302
AF 1102247 (127797 10.96740 |1.83871 |0.43769 |2.16635 |0.88685 [1.01748 |0.94661 |1.173504
AAE (121135 (093521 [1.00084 |1.46541 |0.87287 |0.93312 ]0.66434 [1.10507 [1.02360 |1.023533
AR E (095028 [0.90030 [0.74123 |1.46993 |0.99507 |0.89203 ]0.94782 [0.95919 [1.04728 |0.989238
29 1069182 |1.27330 |1.04637 |0.70146 [0.83505 (226494 [0.93963 |1.16834 |0.92388 [1.093921
e |1.01788 [1.03706 |0.98413 |1.44461 |0.86617 |0.62114 |0.74246 10.76867 10.98219 10.940479
23095204 |1.05473 |0.79967 |0.95479 |0.89855 |0.54305 |0.86704 |0.88794 |1.07865 ]0.89294
upAb 1081199 |0.94368 |1.05382 |1.75061 [0.91554 |1.03185 [0.89930 (1.01195 |1.06092 |1.053296
A3 1083723 [1.09895 |0.95343 |2.15917 |1.14956 |1.24827 |0.77483 [0.95667 |1.24433 |1.161383
FAF 1092415 |0.83900 |1.51832 |1.24429 10.77182 |0.84213 [0.93501 0.94042 |0.91825 ]0.992599
&b 0.83077 |0.86339 |1.18805 |1.21033 [0.95665 [1.05938 [1.03344 |0.85432 |0.85561 ]0.983549
X3 1092620 |0.96894 |0.98105 |1.14404 [0.95417 [0.94909 [0.98419 [1.00926 |0.96031 |0.986361
A& 10.82333 0.93469 |0.95556 |1.20493 [0.83251 [0.97086 |0.93605 |0.95344 |0.98051 |0.954652
w3 1096295 |0.99387 |0.95880 |1.94365 [1.24553 [0.99203 [0.99220 |1.00743 |0.88868 |1.109459
3 |1.07254 126759 |1.02236 (096638 [0.89362 [0.93480 |0.97388 [1.22037 |1.34039 |1.076831
<A 0.82972 (091124 |0.90180 |1.59380 [0.92487 10.94437 [0.88914 |0.92740 |1.00618 ]0.992057
% 1110848 |67.84545 |1.78899 |0.94567 [0.92851 [0.69387 |0.45544 |0.81676 |1.13712 |8.413364




<3 4-11> Malmquist &&74 A[Fe o3 A= T&4 54 (FUAEF
VeAassd WA 5
a7/ = |1904/1005 |1005/1006 | 1006/1997 | 1997/998 |1998/1000 |1099/2000 |2000/2001 |2001/2002 | 2002/2003| &
lH |1.33721 |0.70495 |0.63128 [0.68544 |1.03565 |1.45453 |[1.14718 |0.74598 |1.04752 |0.97664
#He 10 1.0 1.0 1.0 1.0 1.0 147784 |0.82746 ]0.99816 |1.03372
Ak [3.80707 10.93183 |0.28189 |1.0 1.0 1.0 1.0 1.0 1.0 1.22453
27 |080477 |0.13954 |0.51233 |0.67635 [1.09473 |1.32543 |1.65097 |0.89951 |0.96269 |0.89626
A 1093669 (043436 [0.79413 |0.82361 [1.17332 [1.32201 |2.62090 |0.89109 |0.55700 |1.06146
AR 1119520 |0.76103 1.20647 |0.65592 |1.03441 |2.46554 |0.74266 (0.91076 |0.79374 |1.08508
E3E 1103533 |1.08063 |0.66138 |1.15893 |0.98208 |1.33036 |0.88898 [1.15381 |1.47182 |1.08482
ST 139826 [0.73042 (094576 |1.66333 [1.32070 [0.44148 |1.37842 |0.81731 |0.60249 |1.03313
o4 |10 1.0 1.0 1.0 1.0 2.03248 |0.87071 |0.77979 |0.77275 |1.05064
29 179909 [1.01032 [0.72931 |0.49541 [1.08401 [1.60556 [1.01934 |0.83051 |0.96324 |1.05964
AT 1143829 (0.92202 [0.72571 |1.24793 |0.57373 [3.10086 [1.12534 |1.23670 |0.90519 |1.02529
AAE (214951 (0.80525 [0.86405 [1.29366 [1.0930 [1.01636 [057020 |1.18320 |1.04846 |1.11557
AAE 107470 (0.33219 051857 |0.61141 [1.17910 [1.68566 [1.04982 |0.93972 |0.93176 |0.92477
49 |10 1.0 1.0 1.0 1.0 1.0 1.11583 |1.50792 ]0.90460 |1.05867
¥ 153861 |0.65106 |0.82089 |0.86514 [0.99797 |1.16517 |0.75349 |0.94626 |1.0 0.97095
S 115286 |0.91097 |0.61406 |0.84640 |1.08475 |0.78865 |1.0 1.0 1.0 0.93308
npAb 1128223 (0.90499 (0.76291 |1.00772 [1.07886 |1.76497 |0.71140 |0.97560 |1.05521 |1.06043
A3 1109163 [1.15790 [0.67002 |1.36761 [1.34343 [1.47895 [0.92918 |1.06885 |1.15469 |1.14025
FEAF 1203760 (097136 [1.28733 |0.56589 [0.90158 |1.60667 |0.44305 |0.90592 |0.92117 [1.07118
A 1110627 (196934 (0.64633 |0.79067 |1.17275 {1.11978 |1.06258 |0.64367 |1.0 1.05682
X3 164696 (045751 |0.69386 |0.46684 [1.13242 [1.61944 |1.10692 |0.90929 |0.91264 [0.9940
A 125802 (323864 |0.66260 |1.44587 |0.87538 |1.32155 |0.22146 |1.0 1.0 1.22484
w3 [3.06519 |2.26586 |0.80072 |0.75235 |1.46314 |1.76179 |0.18719 |0.91800 |0.94598 |1.35114
31207592 (210994 0.87488 [0.93549 [1.02173 |1.06281 |0.29547 |1.28000 |1.36982 |1.22512
S A 1233274 (291898 (0.66713 |0.79184 [1.08415 |1.76727 |0.16958 |0.86849 |1.06727 |1.29638
£z |10 21.96332 |1.64029 (091714 [1.10146 [0.43705 (054253 ]0.93559 |1.18897 |3.30293




<3 4-12> Malmquist &4 Aol o3 A= T84 FA(FUAZT 7]
WA )

aehd = | 1904/1005 | 1905/1006 |1006/1007 | 100710/98 | 1098/1999 | 1999/2000 | 2000/2001 |2001/2002 |2002/2003| % 7
ol 0.66808 [145164 |1.53035 |2.20110 [0.83495 |0.63614 |0.87455 [1.09362 |1.09338 |1.15376
e 46.82967 |0.07623 (2.39342 |1.17222 096517 |0.53179 [9.30349 |[1.21522 |1.04499 |7.05913
4k 349048 042522 052857 1641974 [0.80526 |0.87783 [0.94253 |1.60449 |1.04672 |1.79343
e 1.09000 |6.12314 |1.38517 |250883 [0.85327 [0.50419 (091635 [1.02443 |1.12924 |1.72607
At 0.76936 |1.74691 |1.25516 |2.01596 [0.86056 |0.49206 [0.91642 |1.02499 |1.12892 |1.13448
-4k 0.80813 [1.09802 |1.46111 (191064 [0.83937 |0.58702 [1.20993 |1.06659 |1.00361 |1.10938
¥ 0.83452 [1.20065 |1.41081 |1.38780 [0.84751 |0.81848 [0.81445 [0.82609 |0.99454 |1.01498
4= 079719 11.28401 |1.08163 (051721 |0.82706 |2.44479 |0.82831 |0.77514 |1.02165 |1.06411
o4 038876 096341 |1.11375 |2.38394 [0.86840 |0.53563 [1.50340 |0.87842 |0.99028 |1.06956
Zak 051841 [0.95252 |1.49157 |2.32399 [0.83578 |0.64458 [1.08191 |1.09865 |0.99393 |1.10459
A 5 071089 |1.38606 |1.33304 (147340 [0.76288 |0.69863 [0.78807 |0.82275 |1.04576 |1.00239
AAE 056355 |1.16139 |1.15831 |1.13277 [0.78687 [0.91810 [1.16509 |0.93390 |0.97629 |0.97736
AAE (088423 |2.71017 (142937 |2.40415 [0.84392 |0.52919 (090284 |1.02072 |1.12398 |1.31651
&% 069182 [1.27330 |1.04637 |0.70146 [0.83505 |2.26494 [0.84209 |0.77514 |1.02165 |1.05020
g 066156 [1.59288 |1.19887 |1.66980 [0.86793 |0.53308 [0.98536 |0.81233 |0.98219 |1.03378
S 0.82581 |1.15781 |1.30226 |1.12807 [0.82835 |0.68857 [0.86704 |0.88794 |1.07865 |0.97383
wlat 063327 [1.04275 |1.38131 |1.73719 |0.84862 |0.58463 [1.26413 |1.03727 |1.00541 |1.05940
713 0.76696 0.94909 |1.46777 (157880 [0.85569 |0.84402 [0.83389 [0.89505 |1.07763 |1.02988
Fab 045355 |0.86373 |1.17944 |2.19884 [0.85608 |0.52415 |2.11037 |1.03807 |0.99683 |1.13567
24k 0.75096 (043842 |1.83815 (153076 [0.81573 [0.94606 [0.97258 |1.32726 |0.85561 |1.05284
X3 056237 211786 |1.41390 (245061 [0.84260 |0.58606 [0.88913 [1.10994 |1.05223 |1.22497
A4 065446 |0.28860 |1.44213 |0.83336 [0.95103 |0.73464 [4.22679 |0.95344 |0.98051 |1.22944
=3 031416 043863 |1.19743 |258344 [0.85127 |0.56308 [5.30036 |1.09743 |0.93942 |1.47614
535 051666 |0.60077 |1.16857 |1.03302 [0.87462 |0.87955 [3.29606 |0.95342 |0.97852 |1.14458
SA 035569 |0.31218 |1.35175 |2.01278 [0.85308 |0.53437 [5.24328 |1.06783 |0.94276 |1.40819
&Ex 1.10848 |3.08903 [1.09066 |1.03111 [0.84298 |1.58764 |0.83947 |0.87298 |0.95639 |1.26875
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% =(0.000), AIF(0.076), 5% (0.686), 11¥(0.238)

% ©(0.012), th4H0.058), 1+(0.846), 54 (0.085)

% =(0.004), t4K0.012), 947(0.271), T (0.021)
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<§-3 16> CCR - BCCEZ(FHA Tl 23 =l FH9dvse 584

A3 2000

e T EEAFA F=AREAT)
- CCR 050167 Tt AH(1.186), < (49.762)
BCC 1.00000
.- CCR 1.00000
B BCC 1.00000
o CCR 1.00000
BCC 1.00000
e CCR 0.38189 S F(7.638)
° BCC 1.00000
CCR 0.32960 < 2(0.527)
BCC 0.62500 < Z(1.000)
CCR 0.20162 % =(0.001), t14H0.054), & (5.554)
BCC 0.45871 217(0.051), Th4H0.005), H.8(0.076), *152(0.868)
CCR 0.42152 3 9(0.000), 5%9(0.811), %F(4.709)
BCC 1.00000
oo CCR 0.59449 5 9(0.656), &X(0.174)
T BCC 0.62206 5%9(0.327), SE(0.673)
o CCR 0.49201 7 9(0.001), £3¥(3.118)
B BCC 1.00000
o CCR 0.36294 % E(0.005), tI4K1.325), 3 (44.756)
°c BCC 1.00000
A= CCR 0.32249 7 9(0.000), 5 %(0.323), S¥E(2.108)
BCC 0.61645 o 4H0.021), E3£(0.068), *157(0.464), & %F(0.446)
e CCR 0.34245 73 9(0.000), 3(0.946)
BCC 0.36150 3 9(0.000), < 3(1.000)
R CCR 0.32724 % =(0.000), t14K0.035), &3 (13431)
e BCC 0.95093 2174(0.029), th4H0.19), ©#(0.775)
2o CCR 1.00000
BCC 1.00000
. CCR 0.71300 73 9(0.000), & 3(0.9%)
- BCC 0.71589 % =(0.000), 5 ¥(1.000)
o CCR 1.00000
B BCC 1.00000
o CCR 0.16981 % =)(0.001), W4H0.047), S (4.792)
BCC 0.47024 th4H0.047), F3£(0.386), 1°(0.538), F-4+(0.029)
2 CCR 0.14513 % 2(0.000), 5 %(0.087), S3E(0477)
- BCC 0.24309 7 9(0.000), < 3(1.000)
v CCR 0.28282 % €(0.020), t14K0.287), S (49.169)
s BCC 1.00000
on CCR 0.68395 % =(0.003), U14H2.256), &3 (12.484)
" BCC 1.00000
e CCR 0.30463 th4H0.369), < 3(25.838)
BCC 0.66961 217(0.227), TH4H0.500), H#(0.272)
sl CCR 0.22146 3 9(0.003), £3£(0.836)
i BCC 0.25243 3 9(0.003), £3£(0.997)
. CCR 0.07197 % =(0.006), t14H0.029), &3 (3.244)
BCC 0.13000 % ©(0.005), 14H0.061), ¥-3(0.124), 457(0.378), S¥(0432)
- CCR 0.20399 39(0.002), &¥(1.422)
B BCC 0.27452 % 9(0.002), 5 %(0.821), $¥(0.177)
o CCR 0.10438 % ©(0.002), t4H0.006), $3E(1.039)
BCC 0.11008 3 €(0.002), th4H0.007), 5.3(0.005), <%(0.987)
s CCR 0.06287 5 %9(0.081), £3(0.013)
T BCC 0.50670 S Z(1.000)




<EIE 17> CCR - BCCRF(FAA P 2leh o) Folgurs
Ad: 20014

g/ FE EEAFA F=FDEAA)

Q13 CCR 043731 ) 4H0.917), < (49.181)
BCC 1.00000

we CCR 0.67666 4H0.573), 53%(8.327)

- BCC 0.95037 t4H0.777), F32(0.019), 4157(0.157), F-4H0.047)

CCR 1.00000
BCC 1.00000
CCR 0.23131 h4H0.024), £3E(5.167)
BCC 0.59507 o) 4H0.052), AHH3£(0.302), S-E(0.646)
CCR 0.12576 ol 4H0.002), &3£(0.391)
BCC 0.30552 - 3(1.000)
CCR 0.27148 ol 4H0.093), &3£(3.606), 4H3(0.151)
BCC 0.50187 t4H0.119), o 470.314), S¥(0.527), F-4H0.040)
CCR 047416 t4H0.013), S3E(7.177)
BCC 1.00000
CCR 043129 2 F(0.776)
BCC 0.55569 - 3(1.000)
CCR 0.56506 ol 4H0.001), &3E(2.671), 4H3(0.068)
BCC 1.00000
CCR 0.35605 ol 4H(1.367), 53(32.207), 4+2)(1450)
BCC 1.00000
CCR 0.28657 th4H0.004), 3(2.016)
BCC 0.53353 1 4H0.014), F3£(0.103), 95°(0.214), S3E(0.670)
CCR 0.60057 ol 4H0.006), £3£(0.673), 4H3(0.014)
BCC 0.74759 ol 4H0.007), $3£(0.984), 4H3(0.009)
CCR 0.31171 o 4H0.019), S3E(11.946), 4H3(0.064)
BCC 1.00000
CCR 0.89619 S F(1.224)
BCC 1.00000
CCR 0.94626 S3£(0.935), 4H#(0.039)
BCC 0.96764 S-3(0.961), 4H3(0.039)
CCR 1.00000
BCC 1.00000
CCR 0.23870 ol 4H0.098), £ 3(3.626), 4H3(0.156)
BCC 0.47239 t4H0.117), =3£(0.157), 4157(0.700), F-4+(0.026)
CCR 0.15620 i 4H0.004), 3£(0.598)
BCC 0.24980 th4H0.003), £3£(0.997)
CCR 0.63835 t)4H(1.210), < 3£(18.790), 4H2(7.082)
BCC 1.00000
CCR 0.64367 ol 4H2.470), £ 3£(9.136)
BCC 1.00000
CCR 0.27520 o 4H0.302), £3£(22.366), 43 (0.090)
BCC 0.63478 213(0.010), TH4H0.885), H-4H0.105)
CCR 1.00000
BCC 1.00000
CCR 0.38449 il 4H0.277), 4H2(1.043)
BCC 0.44854 ol 4H0.241), F-4H0.039), 4H3(0.720)
CCR 0.69039 ol 4H0.014), £3(0.763), 4H3(0.557)
BCC 0.73589 AH0.011), ™ 47(0.194), S-3(0.244), 4H3(0.551)
CCR 0.61553 o] 4H0.076), 53(0.144), 2+2(0.360)
BCC 0.64528 o) 4+0.077), $3E(0.571), 4+2(0.353)
CCR 0.11588 ol 4H0.000), < 3£(0.228)
BCC 0.50670 < ¥(1.000)
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18> CCR - BCCE. &

< _;:L_l: O =
Ad 20024
g/ FE EEAFA F=FDEAA)
Q13 CCR 0.58622 ol 4H(1.138), < 3£(66.565)
BCC 1.00000
we CCR 0.81775 ol 4H0.692), & 3(8.953)
- BCC 0.97632 ol 4H0.257), £3£(0.473), 24H0.270)
CCR 1.00000
BCC 1.00000
CCR 0.25715 ol 4H0.026), & 3(5.733)
BCC 0.59554 Q1%(0.058), ILF(0.942)
CCR 0.14113 o] 4H0.002), $3E(0.437)
BCC 0.30552 - 3(1.000)
CCR 0.29808 N (2.264), §F(1.311), 24H0.043)
BCC 0.43109 217(0.034), L3(0.928), F1H0.019), £4H0.018)
CCR 0.41095 ol 4H0.061), & 3(5.618)
BCC 1.00000
CCR 0.52769 2 ¥(0.950)
BCC 0.55569 - 3(1.000)
CCR 0.72464 319(2.085), &4H0.005), 43 (0.035)
BCC 1.00000
CCR 0.42872 TF(16.031), SF(9.743), L4H0.726)
BCC 0.66410 213(0.341), #-4H0.260), £4H(0.398)
CCR 0.23172 ) 4H0.014), $32(1.4%)
BCC 0.39710 2-2(0.080), *J5(0.078), F(0.838), &4H0.004)
CCR 0.50754 TF(0.256), SF(0.158), &4H0.003)
BCC 0.80042 $-3(0.991), £4K0.003), 4+ (0.006)
CCR 0.33171 TF(0.891), S3(11.782), &4H0.009)
BCC 0.99124 Q1%(0.137), ZLF(0.863)
CCR 0.59432 2 ¥(0.812)
BCC 0.73226 - 3(1.000)
CCR 1.00000
BCC 1.00000
CCR 1.00000
BCC 1.00000
CCR 0.24467 1 9(1.861), 5 3F(1.040), 24H0.045)
BCC 0.38762 Q1%(0.015), B-E(0.065), *I4(0.875), &4H0.045)
CCR 0.14614 o) 4H0.012), §3E(0.458)
BCC 0.24929 ol 4H0.002), £3£(0.998)
CCR 0.70464 313(29.353), £4H0.532), &3 (4.825)
BCC 1.00000
CCR 1.00000
BCC 1.00000
CCR 0.30266 o 4H0.113), $32£(22.361), £4H0.097)
BCC 0.55317 217(0.315), 3L H(0.658), H-4H0.028)
CCR 1.00000
BCC 1.00000
CCR 0.41883 4K0.125), 4H2(0.846)
BCC 041928 S 3¥(0.030), &4H0.125), 43 (0.845)
CCR 0.53937 2 E(0.614), &4H0.005), 47 (0.389)
BCC 0.54042 &4 47(0.007), I E(0.599), £4H0.004), 4H2(0.389)
CCR 0.70874 24H0.037), 4+2(0.338)
BCC 0.75627 S 32(0.634), £4H0.038), 4H2(0.328)
CCR 0.12386 ol 4H0.003), £3£(0.213), 24H0.001)
BCC 0.41355 o 4H0.004), 3£(0.996)
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<H-3 19> CCR -« BCCEFZ(FUA R oF =] F-H9Fe=9]
A3 2003

g/ FE EEAFA F=FDEAA)
- CCR 0.55962 S ¥(55.144), 24H0.491)
BCC 1.00000
.- CCR 0.81926 S F(6.665), &440.297)
- BCC 0.95083 AHHE(0.162), TH(0.494), £4H0.344)
o CCR 1.00000
BCC 1.00000
e CCR 0.26712 S E(5.767), £440.012)
° BCC 0.55820 A E(0.255), 118(0.723), £4H0.023)
. CCR 0.25337 S F(0.760), &4H0.002)
BCC 0.30552 < Z(1.000)
2 CCR 0.37554 1 3(2.327), £4K0.069), 43 (0.127)
- BCC 0.46245 AFRE(0.071), 313 (0.845), F-4H(0.015), 24H0.068)
. CCR 0.27922 S E(5.075), &4H0.011)
B BCC 1.00000
as CCR 0.87585 < E(1.576)
BCC 1.00000
o CCR 0.93774 S ¥(2.285), &4H0.006), 4H2(0.234)
BCC 1.00000
Hor CCR 0.44508 3E(25.735), &4H0.714), 42 (1.054)
BCC 1.00000
A= CCR 0.25600 S ¥(1.543), £4H0.007)
B BCC 0.44579 25(0.203), &47(0.179), 11¥(0.607), £4H0.011)
e CCR 0.48409 S 3¥(0.391), &4H0.002), 43 (0.017)
- BCC 0.78407 S 3(0.988), &4H0.003), 4+2(0.009)
AT CCR 0.35600 2 3(14.800), &4H0.005)
BCC 1.00000
2o CCR 0.65722 < 2(0.898)
BCC 0.73226 < Z(1.000)
_ CCR 1.00000
]
BCC 1.00000
sx CCR 1.00000
BCC 1.00000
o CCR 0.23087 13(2.367), £4H0.042), 4H3(0.061)
BCC 0.38135 &1 7(0.808), I1¥(0.120), #-2H0.015), &4H(0.057)
2 CCR 0.12656 T 4H0.001), S-3(0.282), &4H0.005)
- BCC 0.25231 <32(0.999), %ﬂ(o.om)
sy CCR 0.76493 TF(23.180), 24H0.552), 4+ (8.185)
BCC 1.00000
o CCR 1.00000
BCC 1.00000
v CCR 0.33163 S ¥(25.982), &4H0.147)
- BCC 0.64610 A 2(0.637), F4H0.095), 24H0.268)
. CCR 1.00000
BCC 1.00000
£ CCR 044275 £4H0.126), A3 (1.066)
9
° BCC 047281 F-4H0.020), £4K0.119), 42 (0.862)
- CCR 0.39375 S 3¥(0.853), &4H0.002), 43 (0.291)
B BCC 0.39686 & 57(0.096), 3(0.633), £4H0.001), 2+3(0.269)
o) CCR 0.66407 £4H0.037), 4+3(0.350)
B BCC 0.70876 S 3(0.623), £4H0.038), 4H2(0.339)
s CCR 0.10418 S 3¥(0.229), &4H0.001)
T BCC 0.39544 - 3¥(1.000), &4H0.000)

— 101 —



<F-3E 20> Malmquist® 8 (F9) - &Rl o8 = FA3as
AA T} 19953-1996

ot/ FE "EAFA 71€3 Z&4 WA S 7] & 8k A| =
o015 FAAE 1.02333 0.70495 145164
o AR & 0.97720 1.41855 0.68887
e FUAF 0.07623 1.00000 0.07623

- bR o 13.11879 1.00000 13.11879

oA FUAF 0.39623 0.93183 042522
- 2hEA| o 2.52380 1.07316 235175
ne Er?flxl %t 0.85443 0.13954 6.12314
2hEA 1.17037 7.16632 0.16331
e FAAEF 0.75879 0.43436 1.74691
° 2hEA| o 1.31790 2.30224 0.57244
2 FUAF 0.83562 0.76103 1.09802
- 2hEA| o 1.19671 1.31401 0.91073
- FAAE 1.29764 1.08063 1.20065
T 2hEA| 0.77074 0.92538 0.83289
o= FUAF 0.93787 0.73042 1.28401
- bR o 1.06625 1.36907 0.77881
o FUAF 0.96341 1.00000 0.96341
A bR o 1.03798 1.00000 1.03798
ok FUAF 0.96234 1.01032 0.95252
©° A2 F 1.03913 0.98979 1.04985
A7 5 ‘Q A %t 1.27797 0.92202 1.38606
2hEA 0.78249 1.08458 0.72147
A Er?flxl %t 0.93521 0.80525 1.16139
2hEA| o 1.06928 1.24184 0.86104
R FAAE 0.90030 0.33219 2.71017
i & A 1.11074 3.01028 0.36898
= Er?flxl %t 1.27330 1.00000 1.27330
2hEA| o 0.78536 1.00000 0.78536
o9 FUAF 1.03706 0.65106 1.59288
- bR o 0.96426 1.53595 0.62780
ox FAAE 1.05473 0.91097 115781
T bR o 0.94811 1.09773 0.86370
o AT 0.94368 0.90499 1.04275
2hEA| o 1.05968 1.10498 0.95900
°E Er?fl%l ? 1.09895 1.15790 0.94909
2hEA| o 0.909% 0.86363 1.05364
AL FaAE 0.83900 0.97136 0.86373
e 2hEA| o 1.19190 1.02948 1.15777
o FUAF 0.86339 1.96934 0.43842
v 2hEA| o 1.15822 0.50778 2.28093
25 Er?flxl %t 0.96894 0.45751 2.11786
2hEA| o 1.03206 2.18576 0.47218
Ab FAAE 0.93469 3.23864 0.28860
i 2hEA 1.06988 0.30877 3.46495
=3 5 ‘Q A %t 0.99387 2.26586 0.43863
2hEA| o 1.00617 0.44133 2.27984
o= FUAF 1.26759 2.109% 0.60077
e 2hEA 0.78890 0.47395 1.66453
oA Er?flxl %t 0.91124 2.91898 0.31218
2hEA 1.09741 0.34259 3.20330
A FAAE 67.84545 21.96332 3.08903
e 2hEA| o 0.01474 0.04553 0.32373
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<F-3E 21> Malmquist® @ (79 - AAEA Pl o3 = F
A7k 1996111997

12

gt/ FE &Y TA 71€3 Z&4 WA S 7] & sA 5
o1 4 FAAE 0.96608 0.63128 1.53035
T AR g 1.03512 1.58409 0.65344
wu) FUAF 2.39342 1.00000 2.39342
B 2hEA| o 0.41781 1.00000 0.41781
_ FaAE 0.14900 0.28189 0.52857
v 2hEA| o 6.71156 3.54753 1.89190
e FUAF 0.70967 0.51233 1.38517
° 2hEA| o 1.40911 1.95185 0.72194
P FAAEF 0.99677 0.79413 1.25516
2hEA| o 1.00325 1.25924 0.79671
) FaAE 1.76279 1.20647 146111
v 2hEA 0.56728 0.82886 0.68441
- FAAE 0.93308 0.66138 1.41081
T 2hEA| o 1.07172 1.51199 0.70881
o FUAF 1.02297 0.94576 1.08163
v 2hEA| o 0.97755 1.05735 0.92453
o2 FUAAF 1.11375 1.00000 1.11375
B 2hEA| 0.89787 1.00000 0.89787
ok FUAF 1.08782 0.72931 149157
©° bR o 0.91927 1.37115 0.67044
A7 FUAF 0.96740 0.72571 1.33304
B 2hEA| o 1.03369 1.3779 0.75017
A= FAAE 1.00084 0.86405 1.15831
- &R 3 0.99916 1.15734 0.86333
g | TaAE 0.74123 0.51857 1.42937
i 22 1.34911 1.92838 0.69961
=y FAAE 1.04637 1.00000 1.04637
° 222 0.95569 1.00000 0.95569
53 FUAF 0.98413 0.82089 1.19887
- 2hEA 1.01612 1.21820 0.83412
g FAAEF 0.79967 0.61406 1.30226
T bR o 1.25052 1.62850 0.76790
o FUAF 1.05382 0.76291 1.38131
- 2hEA| o 0.94893 1.31076 0.72395
°E FUAF 0.98343 0.67002 1.46777
v 2hEA 1.01685 1.49250 0.68130
AL FUAF 151832 1.28733 1.17944
e 2hEA 0.65862 0.77680 0.84786
o FUAF 1.18805 0.64633 1.83815
- 2hEA| o 0.84171 1.54719 0.54403
_— FAAEF 0.98105 0.69386 141390
- c &R 3 1.01932 144122 0.70726
AL FAAE 0.95556 0.66260 144213
i 2hEA 1.04651 1.50920 0.69642
=3 FUAF 0.95880 0.80072 1.19743
2hEA| o 1.04297 1.24888 0.83512
o5 FUAF 1.02236 0.87488 1.16857
o 2hEA| o 0.97813 1.14302 0.85575
oA FAAE 0.90180 0.66713 1.35175
B 2hEA 1.10890 1.49895 0.73978
P FAAE 1.78899 1.64029 1.09066
’ 22 0.55897 0.60965 0.91688

- 103 —



<H-E 22> Malmquist® 8 (F¢ - 2bEA g ot ] F<o8y
AA 3 19973 -199:wd

gt/ FE BEEAAFH 71&3 &4 WA 7] & A=
o1 FAAE 1.50873 0.68544 2.20110
v Rk 0.66281 1.45891 0.45432
e FUAF 1.17222 1.00000 1.17222
- 2hEA 0.85309 1.00000 0.85309
o FAAE 6.41974 1.00000 6.41974
v 2hEA| o 0.15577 1.00000 0.15577
ne Er?flxl %t 1.69684 0.67635 2.50883
2hEA| o 0.58933 1.47853 0.39859
e FUAF 1.66037 0.82361 2.015%
° 2hEA 0.60228 1.21417 0.49604
24 FaAE 1.25323 0.65592 1.91064
v 2hEA| o 0.79794 1.52457 0.52339
- FUAF 1.60838 1.15893 1.38780
T 2hEA| o 0.62175 0.86286 0.72056
o= FUAF 0.86029 1.66333 0.51721
i 2hEA 1.16240 0.60120 1.93346
. FUAF 2.3839%4 1.00000 2.383%
A% 2hEA| o 0.41947 1.00000 0.41947
Spor FAAE 115132 0.49541 2.32339
°c bR o 0.86857 2.01854 0.43029
A= 5 ‘Q A %t 1.83871 1.24793 1.47340
2hEA 0.54386 0.80133 0.67870
A Er?flxl %t 1.46541 1.29366 1.13277
2hEA| o 0.68240 0.77300 0.88280
AT FAAE 1.46993 0.61141 240415
v 2hEA 0.68031 1.63556 0.41595
= Er?flxl %t 0.70146 1.00000 0.70146
2hEA 1.42560 1.00000 1.42560
53 FUAF 144461 0.86514 1.66980
- 2hEA| o 0.69223 1.15588 0.59887
ow FUAF 0.95479 0.84640 1.12807
B bR o 1.04735 1.18148 0.88647
apar Er?flxl %t 1.75061 1.00772 1.73719
2hEA 0.57123 0.99234 0.57564
23 Er?flxl %t 215917 1.36761 1.57880
bR o 0.46314 0.73121 0.63339
AL FUAF 1.24429 0.56589 2.19884
s 2hEA 0.80367 1.76714 0.45478
o FaAE 1.21033 0.79067 1.53076
v 2hEA 0.82622 1.26475 0.65327
. FAAE 1.14404 0.46684 245061
- c 2 &2 3 0.87410 2.14207 0.40806
AL FUAF 1.20493 1.44587 0.83336
i &R 3 0.82993 0.69163 1.1999%
=3 5 ‘Q A %t 1.94365 0.75235 2.58344
2hEA 0.51450 1.32917 0.38708
o= FUAF 0.96638 0.93549 1.03302
= 1.03479 1.06896 0.96803
oA Er?flxl %t 1.59380 0.79184 2.01278
2hEA 0.62743 1.26288 0.49682
A FAAE 0.94567 091714 1.03111
e 2hEA| o 1.05746 1.09035 0.96983
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<H-E 23> Malmquist® ¥ (F¢ - A=A st 7 F<8y
A4 1998vd-1999d

gt/ FE BEHTA 71&3 &4 WA 7] 3| =
o013 EUAF 0.86472 1.03565 0.83495
v Rk 1.15644 0.96558 1.19767
e FUAF 0.96517 1.00000 0.96517
- 2hEA 1.03608 1.00000 1.03608
o FAAE 0.80526 1.00000 0.80526
v 2hEA| o 1.24184 1.00000 1.24184
ne FUAF 0.93411 1.09473 0.85327
2hEA| o 1.07054 0.91346 1.17196
e FUAF 1.00971 1.17332 0.86056
° 2hEA 0.99038 0.85228 1.16204
) FUAF 0.86825 1.03441 0.83937
v 2hEA| o 1.15174 0.96673 1.19137
- FUAF 0.83233 0.98208 0.84751
T 2hEA| o 1.20145 1.01824 1.17992
oo FUAF 1.09230 1.32070 0.82706
T 2hEA 0.91550 0.75718 1.20910
- FUAAF 0.86840 1.00000 0.86840
A% 2hEA| o 1.15154 1.00000 1.15154
Sror FAAE 0.90599 1.08401 0.83578
°c A2 A & 1.10376 0.92250 119649
A= Er?flxl F 0.43769 0.57373 0.76288
2hEA 2.28472 1.74298 1.31081
A A FUAFE 0.87287 1.10930 0.78687
z 2hEA| o 1.14565 0.90147 1.27086
A BYAF 0.99507 1.17910 0.84392
=z 2 &R 1.00496 0.84811 1.18494
= FAAEF 0.83505 1.00000 0.83505
° 2hEA 1.19754 1.00000 1.19754
53 FUAF 0.86617 0.99797 0.86793
- 2hEA| o 1.15451 1.00204 1.15216
ox FaAE 0.89855 1.08475 0.82835
B 2hEA| o 1.11291 0.92187 1.20722
apar Er?flxl %t 0.91554 1.07886 0.84862
2hEA| o 1.09225 0.92691 1.17838
°E Er?flxl %t 1.14956 1.34343 0.85569
2hEA| o 0.86990 0.74437 1.16865
B FUAF 0.77182 0.90158 0.85608
s 2hEA| o 1.29564 1.10916 1.16812
o FaAE 0.95665 117275 0.81573
v 2hEA 1.04532 0.85269 1.22590
- FUAF 0.95417 1.13242 0.84260
- c A& A 3 1.04803 0.88307 118681
AL FAAE 0.83251 0.87538 0.95103
i 2hEA| o 1.20119 1.14236 1.05150
=3 Er?flxl %t 1.24553 1.46314 0.85127
2hEA| o 0.80287 0.68346 1.17471
o= FUAF 0.89362 1.02173 0.87462
ik 2hEA| o 1.11904 0.97873 1.14336
oA Er?flxl %t 0.92487 1.08415 0.85308
2hEA| o 1.08124 0.92238 1.17223
P FAAEF 0.92851 110146 0.84298
T 2hEA 1.07700 0.90788 1.18627
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<H-E 24> Malmquist2 ¥ (F¢ - A=A ot = F<8y
AA 1 1999 -2000d

gt/ FE "EAFA 71&3 Z&4 WA 7] &M sA| 5
o013 FAAF 0.92529 1.45453 0.63614
v vk 1.08075 0.68751 157198
e FAAF 0.53179 1.00000 0.53179
- &R T 1.88043 1.00000 1.88043
o FAAE 0.87783 1.00000 0.87783
v 2HEA| 3 1.13917 1.00000 1.13917
- FUAE 0.66826 1.32543 0.50419
° &R 3 1.49642 0.75447 1.98339
e FAAF 0.65051 1.32201 0.49206
° &R T 1.53725 0.75642 2.03227
) FAAF 144731 2.46554 058702
v 2HEA| 0.69094 0.40559 1.70353
- FAAF 1.08888 1.33036 0.81848
T 2HEA| 0.91837 0.75168 1.22177
o FUAAF 1.07934 044148 244479
T &R T 0.92649 2.26508 0.40903
FAAF 1.08867 2.03248 0.53563
o ——
2HEA| 3 0.91856 0.49201 1.86695
Shor FUAE 1.03491 1.60556 0.64458
°c RESk: 1.55140
&R g 0.96627 0.62284
~ FUAF 2.16635 3.10086 0.69863
AT &R T 0.46161 0.32249 1.43138
A= FUAE 0.93312 1.01636 0.91810
- 2HEA| 3 1.07168 0.98390 1.08921
R FUAEF 0.89203 1.68566 0.52919
i 2HEA 1.12103 0.59324 1.88968
= FUAE 226494 1.00000 2.26494
° &R T 0.44151 1.00000 0.44151
o FAAF 0.62114 1.16517 0.53308
- 2HEA| 3 1.60995 0.85824 1.87587
ox FAAF 0.54305 0.78865 0.68857
B 2HEA| 3 1.84147 1.26798 1.45228
apar FUAE 1.03185 1.76497 0.58463
v A+EA| & 0.96913 0.56658 1.71049
°E FAAF 1.24827 1.47895 0.84402
- 2HEA| 3 0.80111 0.67615 1.18480
B FAAF 0.84213 1.60667 0.52415
s 2HEA 1.18746 0.62241 1.90786
o FUAE 1.05938 111978 0.94606
= &R T 0.94395 0.89303 1.05702
S FUAEF 0.94909 1.61944 0.58606
—— 0 = —
&R 3 1.05364 0.67750 1.70630
AL FAAE 0.97086 1.32155 0.73464
i 2HEA 1.03001 0.75669 1.36121
=3 FUAE 0.99203 1.76179 0.56308
° &R T 1.00803 0.56760 1.77594
. FAAF 0.93480 1.06281 0.87955
ik e 1.06975 0.94090 1.13694
oA FAAF 0.94437 1.76727 0.53437
B 2HEA 1.05891 0.56585 1.87138
A FUAE 0.69387 0.43705 1.58764
e 2HEA| 1.44119 2.28809 0.62986
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<F-3 25> Malmquist® @ (7§ - AAEA Pl o3 ] FIFR
A4 7k 20001 -2001

gt/ FE "EAFA 71&3 Z&4 WA 7] &M sA| 5
o1 FAAE 1.00327 114718 0.87455
v vk 0.99674 0.87170 1.14344
e FAAF 13.74910 1.47784 9.30349
- &R T 0.07273 0.67666 0.10749
o FAAE 0.94253 1.00000 0.94253
v 2HEA| 3 1.06098 1.00000 1.06098
- FUAEF 151286 1.65097 0.91635
° &R 3 0.66100 0.60571 1.09129
e FAAF 240184 2.62090 0.91642
° &R T 0.41635 0.38155 1.09121
) FUAE 0.89857 0.74266 1.20993
v 2HEA| 1.11287 1.34650 0.82649
- FAAF 0.72403 0.88898 0.81445
T 2HEA| 11.38116 1.12488 1.22783
oo FUAAF 1.14177 1.37842 0.82831
T &R T 0.87583 0.72547 1.20727
o2 FUAF 1.30903 0.87071 1.50340
B A A 0.76393 114849 0.66516
Spor FUAE 1.10283 1.01934 1.08191
°c RSk 0.92676 0.98103 0.92429
= FUAF 0.88685 1.12534 0.78807
AT &R T 1.12759 0.88862 1.26892
A= FUAE 0.66434 0.57020 1.16509
- 2HEA| 3 1.50526 1.75376 0.85831
AT FUAE 0.94782 1.04982 0.90284
i 2HEA 1.05505 0.95254 1.10761
= FUAE 0.93963 1.11583 0.84209
° &R T 1.06425 0.89619 1.18752
o FAAF 0.74246 0.75349 0.98536
- 2HEA| 3 1.34688 1.32716 1.01486
ox FUAE 0.86704 1.00000 0.86704
B 2HEA| 3 1.15334 1.00000 1.15334
apar FUAE 0.89930 0.71140 1.26416
v &R T 1.11197 1.40567 0.79106
°E FAAF 0.77483 0.92918 0.83389
- A& A g 1.29060 1.07622 1.19920
B FUAAF 0.93501 0.44305 2.11037
s 2HEA 1.06951 2.25706 0.47385
o FAAF 1.03344 1.06258 097258
= &R T 0.96764 0.94111 1.02819
i FAAF 0.98419 1.10692 0.88913
=2 Rk 1.12470

&R 3 1.01606 0.90341 .

AL FAAF 0.93605 0.22146 422679
i 2HEA 1.06832 4.51556 0.23659
=3 FUAE 0.99220 0.18719 530036
° &R T 1.00787 5.34205 0.18867
o= FAAF 0.97388 0.29547 3.29606
ik e 1.02682 3.38446 0.30339
oA FAAE 0.88914 0.16958 5.24328
B 2HEA 1.12468 5.89700 0.19072
A FUAE 0.45544 0.54253 0.83947
e 2HEA| 2.19569 1.84321 1.19123
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<F-3E 26> Malmquist® @ (7% - AEA Pl o3 = F
A4 1k 20019 -20029

12
o

gt/ FE "EAFA 71€3 284 WA 7] &M sA| 5
o1 FAAE 0.81582 0.74598 1.09362
v vk 1.22577 1.34052 0.94143
e FAAF 1.00555 0.82746 1.21522
- &R T 0.99448 1.20851 0.82290
_ FAAE 1.60449 1.00000 1.60449
v 2HEA| 3 0.62325 1.00000 0.62325
ne Er‘%} A %t 0.92149 0.89951 1.02443
&R 3 1.08520 1.11171 0.97615
P FAAF 0.91336 0.89109 1.02499
° &R T 1.09486 1.12222 0.97562
. FUAE 0.97140 0.91076 1.06659
v 2HEA| 1.02944 1.09798 0.93757
- FAAF 0.95315 115381 0.82609
T 222 1.04916 0.86669 1.21053
o= FAAF 0.63352 0.81731 0.77514
i &R T 1.57847 1.22353 1.29010
- FUAF 0.68499 0.77979 0.87842
A% 2HEA| 3 1.45989 1.28240 1.13840
Spor FUAE 0.91243 0.83051 1.09865
°c 2HEA| 3 1.09597 1.20409 0.91021
e Er‘%} A %t 1.01748 1.23670 0.82275
&R T 0.98282 0.80861 1.21544
A Erﬁ’flxl %t 1.10507 1.18329 0.93390
2HEA| 3 0.90492 0.84510 1.07078
e THAE 0.95919 0.93972 1.02072
T 2z 1.04254 1.06415 0.97970
= Er‘%} A %t 1.16884 1.50792 0.77514
&R T 0.85555 0.66316 1.29010
o3 FAAF 0.76867 0.94626 0.81233
- 2HEA| 3 1.30094 1.05679 1.23103
ox FUAE 0.88794 1.00000 0.88794
B 2HEA| 3 1.12621 1.00000 1.12621
apar Erﬁ’flxl %t 1.01195 0.97560 1.03727
&R T 0.98819 1.02501 096407
23 Er‘%} A ﬁot 0.95667 1.06885 0.89505
2HEA| 3 1.04530 0.93559 1.11726
B FAAF 0.94042 0.90592 1.03807
s 2HEA 1.06336 1.10385 0.96332
o FAAF 0.85432 0.64367 1.32726

v &R T 1.17052 1.55358 0.753430

. FAAF 1.00926 0.90929 1.10994
- c 222 3 0.99083 1.09976 0.90095
AL FAAF 0.95344 1.00000 0.95344
i 2HEA 1.04884 1.00000 1.04884
=3 Erﬁ’flxl %t 1.00743 0.91800 1.09743
&R T 0.99262 1.08933 0.91122
o= FYAF 1.22037 1.28000 0.95342
ik 2HEA| 3 0.81942 0.78125 1.04886
oA Er‘%} A %t 0.92740 0.86849 1.06783
2HEA 1.07828 1.15143 0.93648
P FUAEF 0.81676 0.93559 0.87298
e 2HEA| 1.22436 1.06884 1.14550
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<HIE 27> Malmquist 2 (F9 - AEA e g o] Fdntee] 284
23 2002:d-2003

gty TR "EAFA 713 Z&4 WA S 7] &M sA| 5
o1 4 FAAE 1.14534 1.04752 1.09338
o vk 0.87310 0.95463 0.91459
Hea FAAF 1.04306 0.99816 1.04499
- &R T 0.95872 1.00185 0.95695
_— FAAF 1.04672 1.00000 1.04672
v 2HEA| 3 0.95536 1.00000 0.95536
e FUAE 1.08711 0.96269 112924
° &R 3 0.91987 1.03876 0.88555
e FAAF 0.62881 0.55700 1.12892
&R T 1.59031 1.79533 0.88580
S FAAF 0.79660 0.79374 1.00361
v 2HEA| 1.25533 1.25986 0.99641
- FAAF 146378 147182 0.99454
T 2HEA| 3 0.68316 0.67943 1.00549
o FUAAF 0.61554 0.60249 1.02165
e &R T 1.62460 1.65977 0.97881
o FAAF 0.76524 0.77275 0.99028
B 2HEA| 3 1.30678 1.29408 1.00981
Shok FUAE 0.95739 0.96324 0.99393
°° 2HEA| 3 1.04450 1.03816 1.00611
A= FAAF 0.94661 0.90519 1.04576
B &R T 1.05640 1.10475 0.95624
A= FAAF 1.02360 1.04846 0.97629
- 2HEA| 3 0.97695 0.95378 1.02429
R FAAF 1.04728 0.93176 112398
i 2HEA 0.95486 1.07324 0.88970
= FUAE 0.92388 0.90430 1.02165
° &R T 1.08239 1.10582 0.97881
5 FAAF 0.98219 1.00000 0.98219
- 2HEA| 3 1.01813 1.00000 1.01813
ow FUAE 1.07865 1.00000 1.07865
T 2HEA| 3 0.92708 1.00000 0.92708
opAE FAAF 1.06092 1.05521 1.00541
&R T 0.94258 0.94768 0.99462
23 FUAEF 1.24433 1.15469 1.07763
- A& A g 0.80364 0.86603 0.9279
o FUAAF 0.91825 092117 0.99683
s 2HEA 1.08903 1.08557 1.00318
o FAAF 0.85561 1.00000 0.85561
v &R T 1.16876 1.00000 1.16876
_— FUAE 0.96031 0.91264 1.05223
- 222 3 1.04133 1.09572 0.95036
A FAAF 0.98051 1.00000 0.98051
i 2HEA 1.01988 1.00000 1.01988
=3 FAAF 0.83868 0.94598 0.93942
° &R T 1.12527 1.05710 1.06448
B FAAF 1.34039 1.36982 0.97852
o &R 3 0.74605 0.73003 1.0219%
o FAAF 1.00618 1.06727 0.94276
B A 3 0.99386 0.93697 1.06071
e FUAEF 113712 1.18897 0.95639
T 2HEA| 3 0.87942 0.84106 1.04560
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