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ABSTRACT: In any experimen involying measurement, counting, reatments or dingnasis, irrespective of the level of

moniloring, attention, interest and care, there is the likelthood for some clements of missing observations. Intraciass Knppa was
Intraddueed as an limproveinent on Cohen kappa statistic. It is also mainly for the measurement of averall level of agreement that
exits hetween (wo ralers. Subjects are being classified into categories by raters, interviewers or observers in all life or social
selenee researches. In this research work, the effects of (hese missing observations were examined with different missing patierns
Ttom the square table of cross-classified ratings of raters on the Inteacluss kappa statistic. A conventionat missing al random
TCMAR) was assumed, which is a special case of missing at random (MAR} mechanism criteria and it was obscrved that
MIssIEness improved or worsencd (he strength of agreement as the MISSING percentage increases depending on the missing
skl ander consideration

.

herwirds Agreemen, intraclass, conventional missing at random {CMAR), raters.

[.0 INTRODUCTION

“tare contingency table can be used (o display joint ratings of two raters. I is established in this
Pasier that during the process of colleeting and classifying these ratings on the subjects into classes of
Salvginies, here are possibiiities ol missing values. Categorical data arc data that the response varigble
Is classtied into either nominal or ordinal catcgories, For nominal data, which is our focus arca in this
Pt large numbers of estimation and testing procedures like the Cohen Kappa (Cohen, 1960), the
minaclass Kappa (Block and Kracmer, 1988), and many other improved methods on kappa statistic,
i5haakin, 2004), On the side of ordinal data. most of the medical diagnoses dala often involve
respanses taken on an ordinal seale; many of which are very subjective. As it has been pointed out by
st anthors on ordingl data, an intermediate category will often be subjective to more
inisclassification than an extreme caiegory because there are two directions in which to err away from
the extremes. Therefore a modilied kappa statistic cailed weighted Kappa (Cohen, 1968) which
Aveeunts for severity of discordance or size of discrepancy is better suited for ordinal data.

Nonresponse in a sample survey or drop-out in ¢linical trinls may be two of' many exampies of missing
diln one could Imagine. Missing value problem in statistical analysis has been in existence over
decmdes. For instance, suppose that in o medical screening study, where pathologist may examing a
“pecllle snimber of patients for the level of seriousness of an iliment and fater another pathologist is
ashed 10 examine the same sel of palients, Missing of values are likely to occur in this kind of study
beeiuse not all these patients will be available for the second test.

Fhis psiper examines the behavior of Intraclass kappa statistic on elers agreement measure where there
A iz abservidions with different patterns. In the next two sections we present missing value and
deernion ol the inteaclogs Kappu stalistic with and without missing obscrvation, Various empirical
vl e provided in seetion d and results and conclusion e in section S,

2L he concepis of missing vatlues

Some anthors have recommended various standard staisticat methods for handling missing data which
AR vd e Torm of s reclanguiar array, that is, o analyze a matriy
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The rows of this data matrix can be modelled us independent, identically distributed (iid) drnwy fron
some multivariate probability distribution. The missing valucs, denoted by * may occur in any patteri,
The probability density function of the complete data may be written as

PO =T TS O .

1]

where f'is the density or probability function for a single row, and 0 is o vector of unknasn Pee i g,
Under missing value analysis, data on any scales can be observed,

In categorical data anatysis, visualizing the structure ol the data set with respect 1o the missing vuluey
may be the first way to get an impression of how to handle the problem. These patterns miay pice an
impression to of the extent the data are missing, I X is assumed to be missing for farge voluey of v, the
values can be ordered and o missing data pattern may deseribe this behavior, However, this teehiigue
may be swamped with a high level of dependencies. A way o overcome this defeet consists ol dehning
the so calied missing values pattern (Little and Rubins, 1987: Rubin. 1976 und Toutenbitw of ., M002)
tor details missing valucs pattern,

2,1: Missing values mechanisms

Let the observed part of X be represented by X, and the missing counterpart by Xpe. The hest {veus
is whether the missing data mechanism can be ignored or not. It is possible (o make an assumption (g
the mechanism is ignorable or should be included in the statistical model, including the misshng datp
mechanism implies including the distribution of’ an indicator variable R indicating {I'a compunent wf
the data matrix Z = (Zops, Ziy) is observed or missing. The random wviriable R indleatlng the
missingness within the data matrix Z is defined as

l, if z, observed

R S A SR 3
O, if =z, missing

for all i=1,2,...,n0, 3=1,2,...,p+l

The ignorability criteria of the missing data mechanism depends on whether statistical inderence is
based on the density f{R,Z./6,@) or on the simpler density {Zys,8) which s ignesing the missing
mechanism, where B is the parameter of the density of ZypgZuws and @ is the unknown parameier ul (e
missing mechanism. Therefore, the classification of missing data mechanisms is thus bused o1 the
density fIR] ZywZums O) (Schafer, 1997: Foutenburg and Nigner, 2002 Toutenburg e of., 2004

In this research work, a conventional missing ut random (CMAR) missing criteria meclimlsm iy
assumed for the missingness in such region of the square tble (Adejumo er af-, 20043, Thuse ot
purts may be observations in cells along the diagonal, fower diugonal, wpper diagonal, oft diagonad of
the square table and so on, CMAR is assumed because of the special allention given o soeh spevitic
region of the table under consideration belore assuming lurther missing at random (MAR) in such
region rather than considering the complele parts ol the lable together,
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"2 Missing fn the ratings of raters

Hissing observatinns can afso be observed in the raw results for some ot (he subjects involved in the
vaperiment orin the trials. For example, consider an experiment on the interpretation of Sputum
vylology slides for fung by two observers: some of these slides may not be available for the second
uhaerver due 1o reasons like fault from the first observer or other reason. In addition to this if two
leurologists are asked to examine certain number of paticnts for the classification of multiple sclerosis,
the first newrologist might have successfully classified patients for multiple sclerosis, but before gelting
i+ the next neurologist, some of the paticnts might have dicd or not available again, These two cases are
refeired to as missing values in such experiments (see Tables 7 and 8 for the complete tables of such
experfments). To this cifect, Tabie | describes the paltern ol how missing observations can occur in the
v vatings of two raters on some scls of subjects.

Table I: Missing pattern for ratings of two raters

Rater 1 Rater 2

Subject resp rating resp rating status
1 ! | ] 2 Obs

2 1 { ] 3 Obs

3 0 - ! 2 Mis

4 1 S | | Obs

5 | 3 0 . Mis

6 I 2 1 Obs

? 0 - 0 - nis*
N i ! 4 i 3 obs

L the Table the rating column depends on the categorical scales agreed upon by the raters and also
the combinations of these two ratings determine the form of the cruss-classificd square contingency
“lL for agreement. A square contingency table can be used to display the joint ratings of thesc raters.
In this case the categories used by the two raters must be the same. The {resp} stands for the response
statns for jth subject with jih rater which we have defined in cquation 3 as the random variable R
indicating the missingness within the data matrix 7. defined in this case lor two raters (j=1,2) as

L, if z, observed

0, i z, missing

tar all |=I,2,,,.,:1,J==l,?,,.,,,p+],
stich that the matrix for R base on Table ! can be of the form

P
[ .
0 |
[
10
I ] 5
]H ()
)
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Also cach subject combined response stalus 8, is delined as

obs, i r,=r,=1 us observed

i !
S ={mis, if (r, =0 and r,=1 or r =1 andr,=0) as missing

)
mis*, if r,=r,=0 ay (otally missing Vi=12,..n

2.3: Missing pattern in the ratings of raters

The missing pattern depends on the nature of missingness as we have presented in Table b Taky or
instance il the categorical scale for the raters is numbered 1o 5. if rater Vs response to one sabjo f i
1, and the rater 2's response 1o that same subject is missing, then if we wssume that thie o ing
response is also 1, this implics that the missing is in the dingonal el but i it is ussumed dial el
1, that means it will be any of numbers 2 to 5. then the missing of that particulir subject is Iy [he afl-
diagonal cells. Generally, if there arc many responses, says 'wb.e....'. that are missing, «lb ni fnll
along the diagonal or in the off=diagonal cells and sometimes there may be the vombimuion . the e
missing patterns. that is, ol and along the diagonal combined. Examples of these tables with dilferent
patterns of missing for 2 x 2 contingency tables are as given in Tables 3 o 5.

Table 2: Complete eross-classilied table for two eaters

Category | Rater 2 ) “—__
Rater | 1 2 W [ Total

| Nyt Mz . Ny Ny

2 12y laz oo Dy N3

I iy Mz o Dy Npe

total Ny Ner v Dy Nis

Now assume that we have a 2 x 2 contingency table for the ratings ol two ralers in Tables 3o

Table 3: 2 x 2 table for two raters with missing along the diagonad

Category rater 2 o
rater | B 2 Total Missing
| N N Ny a
2 Na o NFas iy A
tolal n.. e n.. .
missing [ s A o

Table 4: 2 x 2 table for two raters with missing off the diagonsi

Category rater 2
rater | | 2 Total Misslog
1 iy n**, 0y by

2 n**y N na. b2

total Ny Ny Nis

missing b, b b
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Table 8: 2 x 2 table for two raters with missing in both aleng and off the diagonal

Category rater 2

rater 1 1 2 total Missing
| AN n***, N a,+b,

2 n**e,, nrEE,, nay. a;+by
lotal N, n.» Ny,

missing a'th's a'ytbt, atHhy?

Lk Tutraclass kappa

Intracluss kappa was defined for data consisting of blind dicholomous ratings on each of n subjects by
o dised raters, Tt is assumed (hat the ratings on a subject are interchangeable; that is in the population
o sulyeets, the Lwo ratings for cach subject have a distribution that |s invariant under permutations of
the ralers o ensure that there is no rater bias Bloch and Kraemer (1989). Barnhart and Williamson
it vand others, Tet X, denote the rating for the ith subject by the fth rater. i=1,2....,n, j=1,2. And for

wih abject *E let = PLX, =1), be the probability that the rating is a success, Over the

pupulion of subjects, let () =TT, 1101 - 10 and var(#,) = o’

-+ I'be intraclass kappa as

detineib by Bloeh and Kraemer (1989) is then

2
.
ky == e sl
FI1
P e Ig-likelihood Tunetion is given by

Btk Ny oangamy oy, ) = mydog(xe® + &, THTYY + (ny, +1,,)
log{I'1TT'(1 -k, }} + n,, log(z'* +k, [ITT").

i wiasimam tkelihood estimators 77 and &, for Il and &, are obtained as

2n, +ny, + 1y,

2n

anid

I TL ) Rt L T R U TR T 9

C geeestraereeririnan P TR TEE P PP T
(@ny + 0y + 1y )20y, + 1y, + 1))

weth e estimated standard error for /E, given as

—— : Lk (2k),

SE(,) = (~22L[0 =) (1 - 24, )+ K2 Kyyy 1O

n 27l - 7)

i reoonly restricted to a 2 x 2 table.

Banhat and Williamson (2002) considered intraclass kappa for measuring agreement belwveen two
reailing: for a categorfcal response with | categories if the two readings are replicated measurements. 1t
aseimes o hins beeause the probability of 2 positive rating is the same for the two readings due to
vl e and it s piven as
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s Z.fx;”u - Z,L,((ff“ +7,,)/2)°
= e——  TeiEl

—

> = o . T
=37 U, v 7.)/2)
With viriance tor the estimaled value iy

2 ¢ )
By Fep * () =1, 7 WY
var, (k /,,) — -;_(_f__———l—(_.zﬁlﬁ__.,l___ .

2
ni-m.)
where

/
Top =D ((7,, 7, 012)°

1a]

We also assumed that

~
k.’u
e i, [T P G,
A N

var, (k n )

Follows a normal distribution, Also the confidence intervai (Ch of size

W00(l - )% =k 4 - @ Sk ) ean be obluined for A
(B!
3
Also Cohen's Kappa was introduced for nicasurin
(1960). Cohen's kappa is g standardized cocflicie

proportion of (he subjects classified into the Sme category by the twvo observers, yw

fich is estinnn -
!

and under 1he baseline constr,
which is the expected agreeme

8 hominal seale chance-correcied
ni ot rawy SERCCnent 1or onin

aints of complege independence beny

Yeen ratings by the 1we ol
ab proportion estimaied as

!
/T“ = ﬂa,”.:

e A S agan 15
=]
The Kappa stalistic can now be estimated by
o
i 1.
t-7,
where 7?” and 7?(, are as defined above,
3.1 Intraclass kappa statistic with ntissing observations

Inagiven ! xi contingency table as in Table 2, it s
a conventional missing at random (CMAR) with
3,4,and 5,

Now the joint probuability distribution table

assumed that the missin

8ness mechanism critern) 14
special missing patter,

s in the cells as given in "oy
for raters | and 2 tor o 25 2 tabie will be s i Table ¢,

Table 6: 2 x 2 probability table

rater |

LT S A |

Total

—
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Intracliss kappa statistic was given as

A TMN (¢ P TR L

I—Z ((r,, 12)?

[t can also be expressed in terms of counts data |.1lhcr than proportion as {ollows:

o, Y 7 >
Z,.;-,,,—”- - ,,]«-_ gy 5735
k,” s ++ ’It'l

k/u ES

++

)/2)

te]

Ut Intraclass kappi beeames

n n b} n n "
_1+~A_((4+A+_-:.' £ W
1\,’ T ’1++ ,]++ "151» “’4-} ’1¢0 ’700
[
1 i? H 12508
(( oy B2 pififl 4*..:.)/2)2
++ n+v ++ noo

[Hosw il is assumed that the missing mechanism is a conventional missing at random (CMAR) with
speciul missing patterns as in Tables 3 and 4 in some of the cells of the lable. However, for simplicity

i hecking the effeet of this missingness on the statistic under consideration, we substitute 1, with

by, —agd, i with (i, = a)), n, with (n, —a,) and n,, with (n,, —a,) for'a' missing
shavrvalions atong the dingonal as in Table 3. such that,
(ny,—~a) n y
grg T g g gy a, # 0,
( ++ ~_al) 1

++

oy —ad+n, ()

= # - i a =0,
(n++ - al) '7++
n,-a)+n ", +n P
JT:| :( I 1)+, 2 L4 2t if a, # 0,
(n., —a) i ¢

Aty missing obscrvations in the of I diagonal of the table as in Table 4 by substituting »,, with

tre by my, o owith (1, ~By), n,, with (i1, = 5,) and n,, with (n,, —b,) such that

o o Wi —0) #0 e pap
N (n-n mbl) ”H . l .

i +(my = b)) % (1 +113,)

! b * 09
" (nu - bl) ae f |
o (7, = b))+ 1y, o My g5 i b %0,
(H*‘ _bl) ”N-

Alsator " and by respeetively being the combinations of missing observations along and off the
Jtieponnl of the table as in Table 5, that {s, missing from the cntire parts of the table, we substitute ny,
ol =ay)omy with (= 6) oy with (1, = (a, +5) . ny, with (n,, —a,), M,y
S in o =hy ) and g, owith (= (ay - A))) L sueh that,
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by w0,

‘,r“:ﬁ(.""_.;"zl_)._.-.ﬂl'— i a,b =0,
(. =, +0))
7, =—*——~——(n|2 =) # e if a.b, =0,
(e + b)) a,
.- O —a)+(n, —b ) % KATIRLIF: if o
(n,, = (qa +0 )) Moy
2y 2 (n”ma,)-rnz] yy + 1y, I ab, %0,
(n++ - (al +b1 )) Moy
e (M =b)+ gy ny iy i a.b %0,
(n+4 =2 (al +b1 )) H++

Cuse ]

Malhcmatncal!y the effeet of missing counts from the dingonal cells on the Intraclass Kappa st e

in Table 3 is shown as fullows

" N

{7}, +7), +7! +

" m e ot

o _{”u + 5 =
P

" " m ut

D)
=7 + )+l + )l 23¢

)/

o My (”14 L L i@ *z)/z)z
"m e ( Hr s L M "
- n++ n«u n+1~ ++ ++ e
" m " "
Mo | M M
==ttt =t &I
++ "++ ++ ++
M4 Tt e M =8 My —a n,-a
| (e, —a)y {n,, -a) (n,, ~a) (n,-a) (n,=~a) (n, —a)
1= (( Mo =@y My =@y Ny - L /2y
(M=) (1 ~a) (n,.-a) (n,, ~a)

(M —a,)+{n,, —-a,) __d(((”n
(n~++ _a)

@)t (m, - —dy)+(n, -

(n,, ~a)

-a Y+ (0, ) ;

)+ (nlh

(’I+w - U)

a )+( +|—a)+(n,,—a

(n,, -a)

(= a)+ (g —a,) _((_(_i_(_I+ a )+ (ny, = =) (y =a)+ (g ~u )

2(/:H - )

?))/2)‘

( 4{(n++ - a)((ntt

=)+ (ny —a, N}~

] - ((.@Lf;('.l.) Ty, ma)+ny —a))+ (0 -a, ))] |

2n,, ~a)

=@ Y+,

{(nh

-y )+ (n

a 7)1 U, - )]

(n,, -} =,

~a )+ (i, —a,) +{n
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Cose 2
Manihe effect when there arc missing counts from (he ol diagonal cells for (he Intraclass Kappa
statistic, as in Table 4 |5 given by

/ 2
g |00 F gy ((”|++”z++”"+”‘)/?) J
T ={(n o 44 +r + ol )7 2)2
/ " " m m
II u“ 4 Hn (( n, :’_Zt. i n+J n )/2)
l" Mr 0 Hr
l +4 ﬂ ”++ +u 44
m m L
! T " L ;2’,_2)/2),
; n’sonl o
. 1 ’ n,o=b =, Ay = b, s
bowowbdll_ e Ml (-t ) .4_ 4»_'. ) /2y
i (n‘ —/;} (n,, ~h) (r,, -0 e /)) —/;) (n —b)
s B S AN S N |
I| e = by o, Mgy A —-./;: L —/’) 1/2)2
(1, =h) (g =bY (e, = n o An,, -h)
[y (Lm0 Ony, =) 4 Ty Zh)E (g /2y
L on, ~h) (1, -h)
A POV T e R
|| (((”“ B ;) ) (”1 _ba)""(” 'bz)+(”+2_bj))/2)2
; (n,, - /))
[, + ) (”“ ~b) * (Hu -.bz) (n,, ~l)2) +{n,=b) ,
(( ______ R winbay)
B ’ - -—::Q —MZ_QZ._ _/)) i
| | B
{4{(;1“ )(u,,-a-n,,)‘-{(nl, —h)#(n ol Y i —/)2)4-(!}‘2'—[),)}1
! a{(n. =Y ~{(n,, = b )+ (ny, — b, D+ ~by)+(n, < b))
: LY
i to, U+ 0y, TR LA - ST ] ;
- ']"(1'“)} —-—{ —r——l el .2} 4 hoh, =0
4yt ~{n . Mgy horg m b= ) ’ :
Co !
For s wlmed, when there are nnssm;, observations from the diaganal us well as off diagonal colls, X
Wit e matically on fniraclass [\.lp;m as in Table 5 ax Jollows, i
P 1 ) \
. : "‘Il | ,7’, "((/1',, q 77’ /'Z' &, ”u )/‘))
i | ._ b g ' _
£ ()" 4 e +4’T{_l . )/2) ) :
5 ”:-.. ”:u N": ”m I'm m .;:
l HETE (( il 42 g L 7 T
Hr ut " IU .
! n,, Neooon.,oon! l #.
b L B SN 4 Lt e o
| ”ur I?m l’m u! =
I e L
8 L I Hg + ”l l ",
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H"w “I,'-'_ + Y [ ’

(ho=A) (=4 (-4 (n,-A) (- A) (0
I _((,’.7J:'__.f_ii.l.!.. PN T Ax & o = A 4 8 & Ay 1/2)? |
(. =A)y (n,—=A) (n,-4) W, -4

2

P g Mt g e Dol M

Oy madt Oy —ay) .G_;.__) '
3 (n,, —(a+b)) (n,, ~(a+b))
- G
wsffuess PR )2
! (i “(0+!'J))) )
i o Jovlonis ] g o 2
(n,, —(a+b)) 2(n,, ~{a+b)

(= (al'_'tbi )+ G_
2(n,, ={a+b))

H(n,, —(@+b)ny, —a)) + (ny, = ay)} ~{G)?
4(n,, — (@ b))’ -{G)?

4{n,, (i, + 00 ~{n. + ., +n, +n.,3° y
= (1., ”; 2)} = - I > o} i ay,ay,0, b, 20,
LR (T S e P

[~ g

where

Ay =(a,+b), Ay =(a, +b,),

Ay =(a, +by), Ay =(a, +b),

A=(a+b),

Gimilg = (ayt b )+ {0y, — (ay #+0,)+ (o, —(ay + b))+ (n,, — (ay + D)),

3.2: Case-by-case formulations

The cffects of the missing obscrvation with dilferent missing patterns for a given whble ol rilags o
raters on n.. subjects on intractnss kappa statistic is examined by considering the following cases wiili
cerlain percentages missing,

On cach of the following cases we consider 0%, 5% and 10% missing observatlons of the totul connts
n.. from their respective region.

*  Case I:- When there are certain percentages missing along the diagonul.

*  Case 2i- When there are certain percentages missing ol the diagonal.

¢ Case 3:- When there are certain percentages missing in the entire table Gilong and ot dingand
combined),

For cach of (he cases we obtain the estimate Tor the statistic under consideralion, sith its standard creap .

"
Z-value based on equation 13, We creule o bound for this statistic 4 s iy obaining the visy
conlidence interval of size

1001~ @)% = kit = SE(kn)

b
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S Faplricnd examples

A1 Fyample 1. Consider the data on cross-classificalion of f(wo indepenctont interpretations of Sputum
s hndales Jor fung by v vbservers taken from Beeker £1990) based on the foliowing categorical
T - Negatlve, 2= Ambigious cells, 3= SUSpecl 4= positive. and = s= technically
I Jineto g,

Lol =y ross-elassitication of (wo independent interpretations of Sputum cxtology slides for
Tang ur

i patients
Pl o T
: Second observer

1 2

Catagory
Firgt
} Observer

4.2: Extaple 2
Conslder alsn another data arising from  he diagnosis of multiple selerosis reporied by two
newralopelus on 69 patients of New Orleans , using the following categorical scales for diagnostic
clisses: | cerain multiple sclerosis. 2=probable multiple selerosis, J=possible multiple scierosis,
A=donbifng, tlikely, or definilely no multiple selerosis ¢
Vi s oy,

Falile y: Cross-classification table of multipie selerosiy assessment for 69 patients

R —h_.-_.\'__ﬁﬂ—:h___H_ i
_g.._g_!;_ggory__ | Neurologist 2 Total :
IHaurologist 1 1 2 3 4 |
I

S0: RESULTS AND CONCLUSION R
51 Results P
From the tables in e Appendix, under case I it s observed thay (e higher the missing vaiue B
pereentages the worse the strength of agreement become. But for cases 2 and 3 the higher the : |
percentages of missing observations the better the strength of agreement between the two raters :
become, !

52 Conclusnng
10 oher i merement in ihe pereentages of missingness along the distgonal worsen the strength |
of the wgrecigen) Felween the jwa riters. However, incremuenis inthe bereentiges of missingness in (he :
ol dingonir ;e ar (e whie of he Fatings for two ragery improve the strength of the agreement !
betwe the e 1y implies that nssingness from both upper and lower diagonal celis of the square
table ol the e ratings over boats he interclass kappa. To this effeer, madetling the structure of
qprerment il e s hepier way of monitoring the efieels of missing observation on the agreement
[EAIGHINTIIN
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APPENDIX

Table 9: Intraclass kappa statistic estimates for Cross-classification of two independent
interpretations of Sputum cytology slides for lung of 100 patients

" ans Ul for K,

IIIEL’FJC]._-»I?ES omsis s e s g s s .I.“.. 5

Cases tmissing Kappa { ”‘Aru ) Scand. z=value ‘I_nger F);'?pe:

error ound |SISSRERE
complete 0% 0.290% 0.0832 3.4902 10,1274 0.5
Case 1 5% 0.2581 0.0840 35,073 G.0934 0.a.0 0
10% 0.5222:1 0.0848 2.6186 | 0.0550 Q. i

Case 2 5% 0.3263 0.0854 | 3.8163 [0, 1588 [0 a0
10% 0.3660 0.0878 |4.1686 | 0.:939 |0, ik,
Case 3 5% 0.2%70 0.0836 3.5523 [ 0.1331 |O0.a6un

10% 0.2938 0.0862 |3.4074 | C.1248 |0.4nia
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Tabhe 1o; Intenciass kappa statistic estimates for Cross-classification table of multipte sclerosis
assessnient for 69 patients

A e e C T est T For
!Intraciass / | im

; Vasas imissing Kappa (K, ) | Stand. z-value | Lower Upper
j o ’ bound bound
Ltomplete [0y [ | 2.9189 10.0931 |0.4738
Sasn 1 5% 2.4746 G.0507 0.4367
108 L9720 10,0012 | 0.3947
R TR L 3.2386 0.1278 0.5198
s, o ] T 222633 ] 0.1659 | 0.5717
e : 28653 1070897 [0.4782
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