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solution of fuzzy measure, the former is not a closed form, and
Abstract—The well known fuzzy measures-measure and the latter is not sensitive enough. Two multivalent fuzzy
P-measure, have only one formulaic solution. Two multivalent fuzapeasures with infinitely many solutions were proposed by our
measures with infinitely many solutions were proposed by orevious works, called L-measure [7-9] antheasure [10,11],
previous works, called L-measure adwiheasure, but the former do but L-measure do not include the additive measure and
not include the additive measure as the latter and the latter has no

: $5Reasure has not so many measure solutions as L-measure.
many measure solutions as the former. Due to the above drawbacks, in

this paper, an improved fuzzy measure composed of above b ’e to the above drawbacks, in this pa_per, an improved fuzzy
measure composed of above two multivalent fuzzy measures,

denoted LJ -measure, is proposed. For evaluating the Choquet . o .
. . ) HenotedL(, -measure, is proposed. This improved multivalent
integral regression models with our proposed fuzzy measure and other

different ones, a real data experiment by using a 5-fol@zzy measure is not only including the additive measure, but
cross-validation mean square error (MSE) is conducted. Ti#so having the same infinitely many measure solutions as
performances of Choquet integral regression models with fuztymeasure. For evaluating the Choquet integral regression
measure based; -measure, L-measuré;measure)-measure, and models with our proposed fuzzy measure and other different
P-measure, respectively, a ridge regression model, and a multipfa€S, a real data experiment by using a 5-fold cross-validation
linear regression model are compared. Experimental result shows t@an square error (MSE) is conducted. The performances of
the Choquet integral regression models with respect to extensiofdioquet integral regression models with fuzzy measure based

L-measure based grsupport outperforms others forecasting m0d9|3L5-measure, L-measur&measurel-measure, and P-measure,

K rds—Lambd P Delt respectively, a ridge regression model, and a multiple linear
Eywol ambda-measure, measure, elta-measur epression model are compared.

G - t, d f , Ch t int : . . . .
amma-support, - composed  fuzzy - measure oquet Integralipig paper is organized as follows: The multiple linear

regression model. | g ) ) : )
regression and ridge regression [1] are introduced in section Il;
two well known fuzzy measur@;measure [2] and P-measure
[5], are introduced in section Ill; our new measudrejeasure,
|. INTRODUCTION is introduced in section 1V; the fuzzy supporsupport [7] is

hen there are interactions among independent variabl?g,scribEd in section V; the Choquet integra_l regr_ession_model
traditional multiple linear regression models do no 6-8] based on fuzzy measures are described in section VI;

perform well enough. The traditional improved methog€XPeriment and result are described in section VII; and final
exploited ridge regression models [1]. In this paper, we sugg&§¢ction is for conclusions and future works.
using the Choquet integral regression models [7-15] based on
some single or compounded fuzzy measures [2-5, 7-15 ] to
improve this situation. The well-known fuzzy measured]. THEMULTIPLE LINEAR REGRESSION RIDGE REGRESSION
A-measure [2-4] and P-measure [5] have only one formulaic LetY=XB+g, &~ N(Q,azln) be a multiple linear

P -1 . .
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are concisely introduced as follows. Note that for any subset of X, A, P-measure considers only the
maximum value and will lead to insensitivity.

A. Axioms of Fuzzy Measures

Definition 1 fuzzy measure [2-4] E. L-measure
A fuzzy measureu on a finite set X is a set function Definition 5 L-measure [7-9]
u:2* - [0]] satisfying the following axioms: For given a singleton measu&é x) , L-measure,g, , is a fuzzy
measure on a finite set XX| = n, satisfying:
1) 4(@)=0, u(X) =1 (boundary conditions) ~ (2) 1) LO[o) ®)
2) AOB= u( A< u(B) (monotonicity) (3) 2) °AD X, n-| A+( A-1) L> 0=
| (A-DLY o ¥ 1- maf { ¥]]
B. Singleton Measures g (A=max{ ]+ e
- . ) [n-[A+(A-) > 9
Definition 2 singleton measure [2-7] JOX
A singleton measure of a fuzzy measuyreon a finite set X is  Where the real number, L, is also called the determine
afunctions: X - [0,]] satisfying: coefficient of L-measure.
Theorem 1 [7-9]
(i) for eachL [J[0, ), L-measure is a fuzzy measure, in other
S( X) - ,u({ >}) X X Q) words, L-measure has infinitely many solutions of fuzzy
s( x) is called the fuzzy density of singleton measures, for eadh[1[0, ).

(i) LO[O, ), L-measure is an increasing function on real

C. /A-measure number L.

Definition 3 A-measure [3] (i) if L =0 then L-measure is just the P-measure

For a given singleton measuresismeasureg, , is a fuzzy

measure on a finite set X, satisfying: F. J-measure
Definition 6 8-measure [10,11]
A BO2*, AN B=g¢, AU B X For given singleton measus{ X) , as-measure g, is a fuzzy
=0, (AU B) ) measure on a finite set XX| = n, satisfying:
5
:gA(A)+gA(B)+/]g1(A)g(3 1) 5D[—1,]],ZS(X):1 (10)
xOX

n

[[t+2s(x)]=2+1>05(x)= a({d) @ 2 9(0)=0.0(x)=1 an

= ) i 3) DAL X, A# X=

Where the real numbey, is also called the determine
coefficient ofA-measure. 1+ 5 Z s(x)
95 (A) =[1+ o maxs( x) ¢ - omaxs( x)
Note that once the singleton measure is known, we can XOA 1+ 52 s(x) XOA
obtain the values @funiquely by using the previous polynomial XJA
equation. In other worda;measure has a unique solution (12)
without closed form. Moreover, for given singleton measures/here the real numbes, is also called the determine
If ZS( X)=1theng ( A: Z 6 X, in other word, coefficient ofé-measure.
xOX xOA
if > s(¥) =1 then\-measure is just the additive measure Theorem 2 [11]
XOX 0) JD[—l,]] ,5-measure is an increasing functiondon

(iiy if & =—1, thens-measure is just the P-measure
(iii) if 0 =0, thens-measure is just the additive measure

D. P-measure (iv) if =1<9 <0, thens-measure is a sub-additive

Definition 4 P-measure [5] measure
For given a singleton measures s, P-meaggrgeis a fuzzy (v) if 0<J <1, thens-measure is a supper-additive
measure on a finite set X, satisfying: measure.
JA02%

=0.(A)= max {s( %} = xDA>{g, } )
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(vi) If z s(x)=1and 5 =0 then & -measure is just the (V) for eachl [][0,»),

XX P-measureg L-measures L, -measure
A -measure Proof.
(vii) P -measure, additive measure ahdmeasure are the (i) the boundary conditions are trivial, Now to prove the
special cases ob) -measure monotonicity.
Let0A, BO 2, A B to proveg, (A< g, (B (15)
IV. COMPARISON BETWEEN TWO FUZZY MEASURES I rgje}\x[s ] - rgg{ g ﬂ ’
Definition 7 £4 —measure< 1, - measu, since (B-OL(B) _  (A-DLu(A (16)
4, —measure 14 — meas [8,9] [n-[B[+(8-1) L] [n-|A+( A-1) |
For any given fuzzy density functios( x), on a finite set, \We can obtaing, (B)2g, (A
X, If g andy, are two fuzzy measures, satisfying If maxs(x)]=maf § ]+ a & C 17)
A)< ,O0A0 X, then we say that; -measure is not
94 ( ) 9, ( 'Q y at, (| B| 1)|_'u |:1_ rpﬂg){s( >ﬂ:|
larger thanu, -measure, on, -measure is not smaller 9, (B)- g, (A=
thang, -measure, denoted as-measures £, — masul,or [ -|g+ (| B- ) ] (%)
M, —measure (4 — measL [ _ }
Theorem 3 [8,9] + (|B| —1)L,u(B) _ (| 4_1) L,u( 'A) ! rI]DaA){S( X)]
For any given fuzzy density functios(,x), on a finite set, X, [n—| B +(| 51—1) L] [n—| 4+(| 4\—1) L] u(X)
P-measure is not larger than any other fuzzy meaguyéhat is (18)
P - measures /- measu (B|-1)Lu(B [1 ma }
Since 1- Bl XDAX{S( g >0 (19)
[n-18{+(18-1) L]u(X)
V. COMPOSEDMEASURE OFL- METHOD AND-
DELTA-MEASURES [l_ rymax{s X ﬂ

and >0 (20)

H(X)

A. Definition of Generalized L-measure
We can also obtain thay, (B)= g (A, therefore

Definition 8 Generalized L-measure
For given singleton measus{ X) , a generalized L-measure L, -measure is a fuzzy measure.

based on a fuzzy measure, L, , is a fuzzy measure on a finite (ir)

set X,|X| = n, satisfying: _ —m +[M_1)L]1“(A)[1‘ ”Q?{S( )m
1) Lo[os) gy O R
2) "A0X,n-|A+(A-1)L> 0= ()= (A-Du(A [1‘ mao{ § ﬂ}[ | N
_ LA (A 1-maf 4 4] u(x) 0| AL+ (| A-9) L
gL‘,(A) - XD?{S( )ﬂ [n_‘4+(‘ A_l) L]u( X) (21)

HenceL,-measure is an increasing function on L.
(iii), (iv) and (v) are ftrivial.

14

Where the real number, L, is also called the determiné :
coefficient of L,-measure.

B. Definition of L;-measure

Theorem 4

Definition 9 L, -measure
(i) For eacH_[J[0,), L, -measure is a fuzzy measure, °

For given singleton measus x) , the composed

measure of L-measure atddaneasure , denoted
Ls-measureg, , is a fuzzy measure on a finite set X,

In other words,L , -measure has infinite many fuzzy
measures with determine coefficient L,[1[0, ) .
(i) LO[0,0) L,-measure is an increasing function on

L |X| = n, satisfying:

(iii) if L =0 then L, -measure is just the-measure 1) LO[-Le), D s(x)=1 (22)
xdX

iv) if £ -measure is the P-measure t measure is just the

(iv) if 12 Hepr j 2 g.(9)=0,g,(X)=1 (23)

L-measure
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3) DAO X = Therefore, for eachL [J[-1,00) , L, -measure is also an
increasing function on L’
(i), (iv), (v), (vi), (vii) and (viii) are trivial.
Mn;as( X) ifL=- 1
(1+L)Zs(x)[1+ LmDans( ’ﬂ VI. r .SUPPORT
g, (A= <A ” -Lmaxs(x) if LO(-1,0  Definition 10: v -support [7]
s 1+LY°s(¥) XOA ; i ini
=~ For given singleton measure s of a fuzzy meaguwe a finite
set X, if » s(X)=1, then s is called a fuzzy support measure
(g5 4] | 2,504 v supp
[n_‘pw '—(W‘ )Jz 1)) %S( X it LO(0s) of u, or a fuzzy support gf, or a support ofi. One of fuzzy
supports isntroduced as below.

(24) Letu be a fuzzy measure on a finite §ét:{ Xy Xoyeees )g} Y

. be global response of subjectnd f; (XJ- ) be the evaluation
C. Important Properties ol ;-measure

of subjecti for singletonx;, satisfying:
Theorem 5 Important Properties of ; -measure
(i) LO[-1,0), L,-measure is a fuzzy measure family 0<f; (Xj ) <li=12,..N ,j=12.n (25)
(i) LO[-1,00), Ls-measure is an increasing function on L

(iii) if L =-1 thenL,-measure is just the P-measure 1+r (f (xj ))
y(x)= Cj=12..n  (26)

(iv) if L =0 thenL,-measure is just the additive measure

(v) if =1<L <O thenL,-measure is a sub-additive measure k:1[1+ r(f (Xk))]
(vi) if 0<L <co thenL;-measure is a supper-additive S
measure where r(f (xj )) =15 (27
(vii) If ZS(X) =land L =0 then L, -measure is just the S S‘i
XOX 1Q 1 2
A -measure S = N [ Y _Nz y] (28)
(viii) P -measure, additive measure afdmeasure are the i=1 i

=1
special cases ol -measure 1& 1N 2
Proof. ’ szj =WZ{ f )ﬁ)‘ﬁz f( X)} (29)

(i) if LO[-1,0), then L, -measure is a special case of

d-measure, sinces-measure is a fuzzy measure, then 18 10 1

L;-measure is also a fuzzy measure. %’Xj :NZ‘( Y_N y]{ If( )J() _NZ If( 3()} (30)
if LO[0,) , then L, -measure is a special case of = = =

generalized _L-measure based_on the additive measooe, satisfying 0 < y(xj ) <1 and Zn:V(Xj ) -1 (31)
any generalized L-measure is also a fuzzy measure, then =t

L;-measure is also a fuzzy measure. then the functiony: X — [O]] satisfying/J({ x}) _ y( x),

Therefore, for each. [J[-1,0) , L,-measure is a fuzzy _
Ox O X is a fuzzy support qf, calledy-support ofj.

measure.
(i) if LO[-1,0), then L, -measure is a special case of
d-measure, sincé-measure is an increasing function with
upper bound, additive measure , tHep-measure is also an VIl.  CHOQUETINTEGRAL REGRESSIONVIODELS
increasing function with upper bound, additive measure.

i L0 ; } A. Choquet Integral
if [0,00) , then L, -measure is a special case OfDeflnmon 11 Choguet Integral [2-6]

generalized L-measure based on the additive measooe, | ety be a fuzzy measure on a finite set X. The Choquet integral
generalized L-measure based on the additive measure is Q)ﬁq : X - R, with respect tqu for individual i is denoted by

an increasing function with lower bound, additive measure,

then L;-measure is also an increasing function with lower J. fd,u Z[ ( )— t(%j_l)”ﬂ(,%)) ,i=12,...N

bound, additive measure.
(32)
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where f; (X(O)):O, f, (x(j))

0< fi(x(l))s fi(x(z))s...s ﬁ()in))
A =[x 0}

been permuted so that

(33)

(34)

B. Choquet Integral Regression Models

Definition 12 Choquet Integral Regression Models [7-15]
Let y;, ¥s,..., )y be global evaluations of N objects and

f(%;)s f2(% )i (%) 2 1= 1.2,...1, be their
evaluations ofx;, where f, : X - R ,i=12,....N.

Letu be a fuzzy measurey, SR,
yi=a+ﬂfcfidgl+e, e~ r@o,az) , EL2,..,N (35)
(.5)=arg %”{ZN:(M —a-p[. fidgﬂ)z} (36)
! i=1

then V. =d+,@’j f.dg,, i=1,2,...,N is called the

Choquet integral regression equatiomupivhere

B=S,1S (37)
L 1Y ~ 1
G=q 2% AN he, (38)
N 1 N 1 N
Zl:{y. ‘N;MM ﬁdgyu—NkZ_;jfkdgyu}
= N-1
(39)
N 1 2
ZU fidg. = | fkdg,,u}
Sﬁ — i=1 k=1 (40)

VIIl. EXPERIMENT AND RESULT

A. Education Data

Hsiang-Chuan Liu, Chin-Chun Chen,
Der-Bang Wu, Tian-Wei Sheu

indicates that the indices haveModels with P-measuré;measure and-measurg L-measure

measure antl; -measure based opsupport respectively, a
ridge regression model, and a multiple linear regression model
by using 5-fold cross validation method to compute the mean

square error (MSE) of the dependent variable. The formula of
MSE is

1< .
MSE==>"(y~-V)? (41)
N =
The singleton measuressupport of the P-measure,
A-measurej-measure, L-measure ahg-measure are listed as

follows which can be obtained by using the formula (26).

{0.2488, 0.2525, 0.2439, 0.2547} (42)

For any fuzzy measurg@;measures, once the fuzzy support
of thep-measure is given, all event measureg oén be found,
and then, the Choquet integral basedi@md the Choquet
integral regression equation basediaran also be found by
using above corresponding formulae.

The experimental results of seven forecasting models are
listed in Table I. We find that the Choquet integral regression
model with L -measure based grsupport outperforms other

forecasting regression models.

TABLE | MSE OF REGRESSIONVIODELS

Regression model 5-fold CV
measure MSE

Choquet L, 47.5722
|ntegra| L 48.4610
Regression S 48.7672
model » 49.1832
p 53.9582

Ridge regression 59.1329
Multiple Ilnear 65.0664

regression
B. Fat Data

In this study, anthropometric dimensions were measured

following a standard protocol [11, 16]. High was measured to

the nearest 0.1 cm using anthropometers. Body weight was

The total scores of 60 students from a junior high school measured to the nearest 0.1 kg at the same time the bioelectric
Taiwan are used for this research [9-13]. The examinations'BiPedance was measured using a body fat analyzer (TBF310;
four courses, physics and chemistry, biology, geoscience a-%ﬁn'ta' Tokyo, Japan) to estimate the percentage of body fat
mathematics, are used as independent variables, the score of {@0): Skinfold thicknesses at biceps, triceps, subscapular, and
Basic Competence Test of junior high school is used assyprailiac of the right side of body were measured with GMP
dependent variable. skinfold calipers (Siber Hegener and Co. Ltd, Switzerland). The
measurements were performed by one experienced operator that
The data of all variables listed in Table Il is applied téook two repeated measurements_ at the test sne_of the same
ject. The mean of the two readings from each site was used

evaluate the performances of five Choquet integral regressﬁlt"P o
to calculate body composition.
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A real data set with 128 samples from a elementary schdmdsed ony-support respectively. The result shows that the
in Taiwan including the independent variables, 4 Skinfol€hoquet integral regression models with respect to the proposed

determination values, and the dependent variable, the -measure based grsupport outperforms other forecasting

measurements of the BIA of each student listed in Table IV iS;4els.
applied to evaluate the performances of three Choquet integral|, 1o future, we will apply the proposed Choquet integral

regression models with P-measulemeasure, 5 -measure, roqression model with the new fuzzy measure based on
L-measure antl;-measure based grsupport respectively, a y-support to develop multiple classifier system.
ridge regression model, and a multiple linear regression model
by using 5-fold cross validation method to compute the mean
square error (MSE) of the dependent variable. ACKNOWLEDGMENT
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follows which can be obtained by using the formula (26).
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TABLE Il THE DATA SET WITH FOUR COURSES ANDSCIENCE SCORES OFTHE BCT

No. | c1 C2 c3 C4 BCT No.| c1 c2 c3 C4 BCT
1 72 66 78 72 19 31 66 68 75 74 25
2 86 80 82 81 35 32 68 70 74 76 40
3 56 63 69 75 21 33 57 65 75 70 24
4 78 86 86 86 33 34 74 70 80 75 35
5 66 72 80 76 23 35 49 60 69 64 13
6 68 74 77 80 28 36 51 60 63 64 18
7 74 86 87 88 44 37 58 64 68 66 32
8 54 56 62 68 7 38 73 78 84 81 39
9 71 74 80 77 26 39 56 56 65 61 6
10 68 70 80 75 33 40 61 62 70 70 25
11 53 56 70 63 22 41 57 60 68 64 23
12 67 70 80 75 35 42 57 64 67 70 26
13 70 66 70 74 13 43 50 52 68 60 7
14 60 65 75 70 23 44 84 80 76 72 49
15 68 68 78 76 35 45 62 66 76 71 22
16 58 66 76 71 37 46 70 74 78 82 32
17 61 66 72 78 33 47 69 70 80 75 26
18 68 68 80 74 26 48 63 74 74 74 42
19 56 66 76 71 21 49 66 78 80 82 39
20 59 62 70 78 29 50 67 70 80 75 31
21 62 64 76 70 36 51 56 65 75 70 23
22 71 72 78 75 26 52 50 54 66 60 18
23 74 63 69 75 12 53 71 75 85 80 41
24 59 70 80 76 37 54 74 77 80 85 26
25 75 75 85 80 39 55 71 72 76 80 31
26 73 78 84 81 24 56 60 65 75 70 21
27 62 68 72 74 29 57 59 57 70 68 17
28 77 74 80 76 42 58 50 56 65 68 13
29 63 60 68 69 17 59 72 76 80 78 38
30 56 61 75 68 22 60 81 76 78 80 33
C1 : physics and chemistry
C2 : biology

C3: geoscience
C4 : mathematics
BCT : Basic Competence Test of nature science

ISSN: 1991-8763 366 Issue 8, Volume 4, August 2009



Hsiang-Chuan Liu, Chin-Chun Chen,
WSEAS TRANSACTIONS on SYSTEMS and CONTROL Der-Bang Wu, Tian-Wei Sheu

Table IV Measurements of BIA and four skinfold determinations of percent body fat

Nol BIA biceps | tricep§ Sub- S.u.p— No |BIA biceps triceps Sub- S.u.p—
scapulal railiac scapulaf railiac
1| 11.8] 15.8 16.2 27.6 16.3 65| 22.8 27.4 32.2 33.6] 24.5
2| 17.8| 20.4 12.8 35.6 23.0 66| 5.4 14.4 8.0 17.2| 175
3| 6.2 10.4 9.4 12.6 8.2 67| 8.6 9.6 11.4 14.4] 14.8
41 7.0 10.2 5.6 10.6 13.6 68| 7.4 9.6 8.0 10.2| 134
5| 5.2 10.8 12.0 13.8 11.8 69| 20.2 29.2 28.2 40.0] 23.9
6| 20.2| 24.6 39.8 40.0 34.7 70| 28.4 30.6 38.6 39.8] 39.5
7| 14.8| 18.8 22.4 24.8 18.6 71| 6.8 10.4 8.8 14.6] 15.2
8| 124 | 18.2 20.2 27.6 18.4 721 11.0 12.4 104 14.4 11.7
9| 17.0| 20.6 21.2 27.8 21.6 73| 20.8 30.8 38.8 40.0] 37.7
10| 16.6 | 22.6 18.8 32.6 16.6 74| 25.0 27.6 40.0 40.0] 29.6
11] 10.2| 134 8.4 12.8 15.1 75| 4.8 6.2 5.6 7.0 9.7
12| 21.0| 26.7 36.2 40.0 23.9 76| 8.4 7.0 8.0 11.8] 15.6
13| 10.0| 134 17.4 17.8 18.1 771 11.0 14.0 10.0 12.4 17.7
14] 9.8 13.8 11.6 19.2 15.5 78] 10.6 11.6 7.0 14.4 12.9
15| 8.6 10.8 11.4 14.4 8.5 79| 12.4 16.8 17.0 25.8 14.9
16| 21.8| 25.6 36.6 36.8 31.7 80| 11.4 14.0 20.8 26.4| 25.1
17| 25.2| 294 30.2 30.6 31.2 81| 12.8 15.8 20.2 19.8 16.4
18] 10.2| 11.0 10.2 14.8 12.2 82| 12.0 15.6 16.0 22.8| 17.3
19| 10.4| 15.8 13.0 25.6 16.6 83| 13.0 20.4 24.0 27.0| 26.2
20| 17.6 | 22.6 23.2 34.6 23.2 84| 14.2 15.4 22.4 22.8| 18.9
21| 126 | 124 14.2 16.0 14.2 85| 11.0 16.4 14.2 15.8 17.9
22| 9.0 11.2 9.4 11.8 9.3 86| 22.4 29.8 35.0 36.2 28.5
23| 12.2 ]| 19.2 17.4 27.8 19.7 87| 6.4 7.6 8.6 11.4 12.1
24| 4.6 7.0 8.8 11.2 7.2 88| 6.8 10.6 9.6 14.6] 12.2
25| 6.4 8.8 11.0 | 12.6 10.8 89| 16.2 18.4 27.2 27.4| 24.9
26| 23.8 | 29.0 37.0 35.0 30.7 90| 22.4 26.8 25.4 334 30.4
27| 8.4 15.8 17.8 23.0 21.6 91| 9.6 11.2 10.4 18.0 11.7
28| 12.2 | 16.6 16.4 20.6 18.7 92| 10.8 17.2 24.0 24.8 21.9
29| 7.2 12.8 8.6 18.6 15.2 93| 13.0 16.2 12.4 18.4 14.2
30| 214 31.2 31.4 39.4 28.6 94| 5.6 12.4 11.4 15.6] 14.5
31| 18.2 | 23.0 40.0 40.0 28.2 95| 194 25.0 36.2 39.0 29.9
32| 9.2 12.6 40.0 17.8 16.0 96| 14.4 22.4 29.8 35.0 24.8
33| 10.2 | 18.8 17.8 20.8 18.4 97| 25.4 29.4 37.0 40.0 24.6
34| 19.2 | 244 35.2 35.0 34.1 98| 9.4 11.2 11.4 12.4 8.9
35| 6.8 12.0 8.0 14.4 16.1 99| 174 22.6 19.4 31.6 22.7
36| 16.8| 20.8 25.6 27.8 20.7 1000 24.0 30.8 40.0 40.0 29.4
37| 35.8| 38.6 40.0 40.0 30.1 101} 3.8 6.0 6.4 6.8 10.8
38| 10.0| 11.6 10.4 18.6 8.3 102 11.0 19.4 11.6 18.4 13.7
39| 5.4 12.2 12.4 21.4 19.2 103 22.6 24.4 40.0 40.0 33.3
40| 11.2| 18.0 23.6 30.8 22.1 104 9.2 10.0 11.0 19.2 13.4
41| 5.4 11.2 6.8 11.6 11.9 105| 18.2 19.0 31.0 29.4 24.5
42| 7.6 8.4 9.4 13.6 12.8 1064 6.8 12.4 14.0 17.8] 14.1
43| 6.6 9.8 9.6 12.0 9.3 107| 7.4 11.6 10.0 16.0f 11.0
44| 324 37.2 40.0 40.0 18.2 108§ 9.2 10.6 12.4 144 127
45| 7.8 14.0 11.0 17.8 31.3 109 29.4 23.6 39.8 40.0 37.4
46| 17.8| 26.6 34.2 40.0 22.8 1100 6.8 7.8 9.8 12.8 10.9
47| 220 27.8 38.2 39.4 23.6 111 12.4 14.6 15.8 19.8 16.9
48| 14.4| 15.8 18.8 23.8 14.9 112 8.2 9.8 9.2 16.0 14.5
49| 15.8| 18.4 21.4 24.0 24.9 113 16.4 20.8 25.2 30.4 24.9
50 7.4 12.8 10.2 17.0 14.3 114 9.4 11.4 12.0 21.8] 14.3
51| 16.2 | 29.0 21.6 29.8 24.1 115 16.4 22.4 33.2 36.8 25.1
52| 6.0 7.4 7.6 9.8 8.6 116 7.0 11.4 13.8 174 11.2
53| 12.2| 154 16.2 18.8 17.8 1171 10.4 12.6 14.8 23.8 18.0
541 11.6 | 12.0 9.8 13.0 8.9 118 5.6 8.2 10.2 8.6 7.7
55| 17.8| 22.6 38.0 31.0 24.8 119 10.8 11.8 17.8 21.2 19.9
56| 13.2 | 16.8 18.6 23.4 20.7 1200 9.6 15.8 14.4 19.4] 18.6
57| 4.4 7.2 8.2 9.8 14.3 121 5.0 6.8 7.4 9.4 6.0
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58| 16.2 | 21.8 28.2 32.6 27.2 1220 9.8 12.2 12.4 15.4] 13.5
59 114 | 194 28.8 32.8 22.3 123 13.8 18.0 16.4 21.0 19.3
60 11.2| 13.0 18.8 22.6 21.9 124 8.8 12.8 9.8 11.8f 13.3
61| 8.6 11.4 7.2 10.2 7.5 125 15.8 21.0 35.4 39.8 27.3
61| 20.4 | 26.2 31.0 32.8 25.8 126 10.8 16.6 15.6 23.2 16.5
63| 7.0 8.8 11.6 9.4 12.0 127 9.0 10.6 10.0 16.8) 11.9
64| 146 | 174 12.8 16.8 14.7 128 8.8 12.4 10.0 10.8) 11.3
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