The Korean Journal of Applied Statistics (2014) DOI: http://dx.doi.org/10.5351/KJAS.2014.27.1.103
27(1), 103-114

A Statistical Testing of the Consistency Index in
Analytic Hierarchy Process

Jong Chan Lee® - Myoungshic Jhun® - Hyeong Chul Jeong®!

“Department of Statistics, Korea University

®Department of Applied Statistics, University of Suwon

(Received November 15, 2013; Revised December 2, 2013; Accepted December 2, 2013)

Abstract

Significant research has been devoted to the consistency index of the Analytic Hierarchy Process(AHP) from
several perspectives. Critics of the consistency index in AHP state that the critical value of consistency
index depends on an average of the random index based simulation study using a 9 scale comparison matrix.
We found that the distribution of the consistency index followed the skew distribution according to the
dimension of the comparison matrix based on a simulation study with a 9 scale comparison matrix. From
the simulation study, we suggest a consistency index quantile table to assist the decision-making process in
AHP; in addition, we can approximate the distribution of the consistency index to the gamma distribution
under the limited assumptions.

Keywords: AHP, consistency index, random index, maximum eigenvalue, non-consistency matrix, gamma

distribution.

1. M2

Saaty (1980, 2003a)°l 2]3l] 7l AHP (analytic hierarchy process)+ o A8 AlQFsof Uk
T 7S AE v JEIA ATt wiel JAEAFEANA de &85 9l AH
EAE A% FZ(hierarchical structure) 2 A 2|3t &, n7)] /A2 A o<k alternative
H] I (pairwise comparison)E AA3t] nAY £HZ2RFL (L vaPg) AS A5,
HE B3 5 8= HE (priority vector) w = (w1,...,wn) (&, Y, wi=1,w; >0,i=1,...,n)
Absle 479 AAE F3d9ct. &, AHP= FAE ZAE ¢33 JrAHEA 2] dFolet
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JdE), AHPZL T AR 725 = AL tel ta A5H wE 528 ¥ 229 154
£ AT 5 QA RE FAT 4 U, 9B A% Cllconsistency index) & AFTTH: Holeh
ATAE QWA A% CIF AHg3tel, B/ 448 ML A9 484 B9T 5 ek 18
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Table 2.1. Nine scale of pairwise comparison matrix in AHP

A% B B % GRS Ak
1 55 AT 6 w5 &S - el B2
2 R - BEIAL S 7 v e A%
3 Mt A 8 WS A - FDe F3
4 A - oRbe] F2 9 FRdoz 4%
5 A 4%

], Saaty (1980)°l &Jaf At LA A CI9 DA Zho] S SAA 2A
AE 72 woll dig 54 dnk EA7F tha BE3sivhke ddo] Al7j"nh &
BJAFE o AL Fgog &89 B2 UAR SHEHAAG e F
o2 Algo] &A)8tt}t (Kumar2} Ganesh, 1996; Haines 1998; Basak, 1989). 3+#, AHP| 23
H wE AMESE thFst 241 BAIA B4 0] 7hselr] W), SEARe] A S ARststa A7t
EAE= AHPOA ]9 F 2314 thFo]x|= A3 Hofolt} (Hahn, 2006; Basak, 2001, 2002; Scholl
, 2005).
Ko%} Lee (2001)2 dAZAF(CHE] x5 A7ste] nusl @] Xdo] 375l met CIE]
vige 2 4 CI JAZS Algstadct. 3+
A AREE ML) fsliAe C1 2ol st
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P L AR ASE AARTA Beh T3, T MRYBS o8I WS P 045
of 574 $EE YT BLA PES AGS] O REE 2451 PHL A8 2 ek

B A7 2ot AHP 5A #3902, 39elA: SHawy 242 astart. 4gelas
B0y REES AGe] £ C YARS AA5L, Q84 A5249 A BFL DRk 5%
AL BB APl N QB A5E AURER A EAE TR

2 AT ne tH(AEANe 5, BE wEe) A0 A, BE BB nxn FPALOR 3
odrtt oA, nlY thet F iAH thre] 2% (weight) S w;, (i=1,...,n,0 <w; < 1)2} 31, =
2E WEE w = (w,...,w,) & JERRH(, Srwi=1,w >0i=1,...,n). we 3 2|

A u] 2 8 & (pairwise comparison matrix) 2 X dE 4 U}

1 ci2 c13 -+ cin

c21 1 c23 -+ con

C=] ¢ ¢cs2 1 -+ c3p

Cnl Cn2 Cp3 - 1

AZNA, cij = (wifw;)E U i) FLEE EhiE B4 wish j9 FLEE EhiE 25w,
2 Ol imT Bl j7b et BeATHE el YEskn girh @d, Madd ot
BEe 4EEE BE /bsd B Aol tistel we) Ados 123 BYolr) mE, the i
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F o AE AT gt B7HY A= ¢ = 1/ G9BAE WSsHA 9ok 284 CE S99
Y& (positive reciprocal matrix)ole} gtct. o|Al, BluwPHA CE Z74317] A3f, Table 2.19] 978 3
=5 ARk, O AdEE daedle n(n — 1)/23] Beinla 232, sPaAdd dacle G4
o) Soghe WA e AL A (ay € {1/9,1/8, ..., ,...,8,9},aij = 1/a;) 2 AAT =, &
g A9 aiv (wi/w;)ol] thEF F X (estimate) o]tk RFH S E g4+ Table 2.10] 24 91 H=
T o = FofstAn, wEA] 94 A= E wetof sk AL okUn MR F8A Al SJsiA
1~ 10089 A F4E Ho3l7|= ) (Vargas, 1990).

NTPY AT ol$8 B wel ANAY 2R thee] ThA BalE gk
AW = ApaxW.

Jn), 0 < < 1 Yy = 10]ek. &, Mm@ Ag) ArjufuE el Fol 1o|
REST W = (i, b)) OF 1FHE FRFH, o9 Ze THMETS AHP 750l
£ olth. 83 A XS A TR UL Jeong § (2012)2 BN 5

w
00
i
1o
el
0x

}I_
03

El
o2k
it
S
&
ok
o &
-{J
ro
L
>
.
i
0
o,
_}L
ok
é
E
OJ:
A
[T

()

fr ~
~N ot
P

[ S T - SO

O
N

ks Ak 7b i X ag; = ai; (i,5,k = 1,...,n)9 AAE L5IHA P2
dA4)S A= LA P (consistent matmx) olg}t & 4 gt} =

29 52520 = 2), A% V194D 32 W SR =3
64 FLtttil(aiz = 6) SHEAMoFSH= 5 7|58 IS TR
01: 75]":} AR EH?}-/] 7t “}o}é]—’?% vl e s %7}3}7‘]] w0, %%}(}9} IR ‘H—b}q]/‘ﬂ
aik X arj # ai; Q1 MDA AAR7F RIAsHA AstE ek 2E 94A 4T
B A7t 715A dH0l ole A= ZH=AE Bk ﬂoi oA 4 /)\I;]'~
oA, W THEY A= (a:) 8 QAW C = (c;))9% LAY F = (c1)) & 0] §54]
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A=CoFE (3.1)
1 Wi ..
(aij = @;a“‘ = 1;Cij = ;j,l,] = 1,...,n;eij,cij,aij > 0)

S UE B wSh O & RO RYOE HeiA UL A7 BT 14 AR4E A4
W 99 pe) RE Aat 19 @ /A Aok 5, vzad A0 AR ss e Be] e
Qart 16 Lohh A S Bk Aoleln @ & sled, b Ael 518 Mmdd A9 A2
Axg ArNe) A BATE A2E UEhd 202, A% ALY Ana T AFESO] IAES 2
R 5 8L Bz}
el 3.1 n A U|na™ AJ} J|pE AUZMYS 01EGH= ARMHO0IH ZUID R Amax = n0| =0, LXHS
2H5GEA| ROHH Amax > n2| 2D G-ttt

%%': AP/] aEHJ—l%g}:—% >\II]’<1X7 2,]1:]]1%&_]]]3—]% w = (’LUl,U}Q,...,U]n)/, :J_!—'q_]__ w./] EHZI" E—%
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D,, = diag(w1, w2, ..., wy)2F 3HAL

w1 w1 w1
1 —ea2 —e3 -+ —e€m
w2 w3 Wn
w2 w2 w2
—€21 1 ——€23 ‘°+ —€2n
w1 w3 Wn,
AmaxW = %631 %632 1 Eesn w
w1 w2 Wn
Wn, W, Wn,
—€nl —€n2 €n3 1
1 wa 3
1
— 0 0
w; 0 0 --- O 1 €12 €13 -+ €1n w1 1
0 wy O -+ 0 €21 1 €23 -+ €2 0 Wwo 0
— 0 0 ws - 0 €31 €32 1 st €3n 0 0 i
w3
0 0 0 - wy €nl €n2 €n3 -+ 1
0 0 O
= DwED, 'w.
oA, kol (1/w) HNE]S F3HH,
! /
Amax (i> w = (i) DywEDy w,
w w
n>\max - 1nE17l =n-+ Zez] =n+ Z (611 + Eij) ’
i#] i>]
1 1 2 1 1
)\max =1 — ij — ] = N - i -
+nZ(EJ+€z‘j) Zn( —1)+”Z(€J+€zj)
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1 2 € +1 2 2
)\max_ - — 2 - =
" n,,{n—1+ €ij } ,,n—l( " Zn(n—l)
>3] i>7 1>]
Il 2 +e?j+1 2n _lz 2-2n € +1
S n4~|n-1 €ij n—1 n‘—|n-—1 €ij
i>j - 1>7
1 '2(1—n)+efj+1 1 e$j+1_2 :12 &+l 2
L n—1 €ij n 4 €ij n <
>3 - 1>7 1>
1 _612]- — 26ij +1 1 (fij — ]_)2 _
= - — 2 | == ~ 7 >0, st i=12¢ A .
€ij nz €ij - (5 €4 2 o =)

I EE Anax > ol AHTS & 5 Ut

$12] Z-2 Frobenius 3 2E 83174 Ko} Lee (2001), Xu (2000) 5 o3t
570lA CI 2= 54 29ty fs ko] ez 1 44L& St 42

O

o] EAsH=H,
3.10] ©J3hd, A7}
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Table 3.1. Random index(RI) and critical value of consistency index(CI)
n 3 4 5 6 7 8 9 10
RI 0.52 0.9 1.12 1.24 1.32 1.41 1.45 1.49
Critical value of CI 0.052 0.09 0.112 0.124 0.132 0.141 0.145 0.149

—?——]"‘5 €ij = 17 g’]uﬁj—%%}]\—‘% /\max = nO]Ug{a A7]_ %T)l:l—o]?__
KN Q)
= =

2 2 9lr). wlela Satty (1980, 2003a)= A

>\max -n
CI —_ ﬁ. (3-2)
a3 CIo] dAZS 23357 A8, o2 2 d#A B)S(consistency ratio; CR)S A A5 T
CI Amax — N

R= R~ - DRD

©]7]4 RI(random index)E F2] X2 ‘F7Ake] vadde d4ar) 98 HEA 722 24
e 71 stollA 4o 2 -3t 50070 vlma Dol AAbE CIe] B2 E Table 3.1 A|A]
wojgltt. 39, Saaty (1980)= CRo] 0.1RT} Zod X & AT 4 grkw sy, 182

(3.3)

1,

Z RI° &3t CT AR HA] Table 3.1} o] 27 dnt.

OIAl 3.1 A& A, LA A3, 2489

w = (w1,...,ws) A AHPOIA 9 HE= 49 P7pate] vjufdo] v 2

o

HH?

145 32
1 1
IR
A é 41 23
1 1
31511
Ll
Z2% WEE @ = (0.463,0.089,0.228,0.107,0.114) o1, YAA A4+= 0.10322 AAHTE 34,
AFg A4 0.1030] 534 CI YAFE 0.112 B} 27) g o] AS SHIBEE FA8H eXF Lo
gt Aosit)h. §hE, nudd A 2AYE O = ww', I4PLD Foll is) A = Co E7F A9TS
£ ok
145 32
i 1 i 11 1.00 5.19 2.03 4.34 4.06 1.00 0.77 2.46 0.69 0.49
1 0.19 1.00 0.39 0.83 0.78 1.30 1.00 0.64 1.20 1.28
A=|35 4 1 23 [=0492551.00213 200 |o| 0.41 1.57 1.00 0.94 1.50
1, 0.23 1.20 0.47 1.00 0.94 1.45 0.83 1.07 1.00 1.07
3 2 0.25 1.28 0.50 1.07 1.00 2.03 0.78 0.67 0.94 1.00
L1y
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o|A|, ZdFste] 3 Rokz AFH AHPY SHYAA AH (consistency test)S TAA AR 4
o2 4FR/1Z S 29 A4 L, YBA A5 ORE AIEAY, ORS 012 F2I52, CI
AL 71749 uE AU a2 & 5 Ak 9714 #2E %"E}%‘J&r/‘é Ao e v 2
7= 2t

Hy: B74A9) $5o] 2ASIolth.  Hy: B77He) Sl F24917} ohich.

AHP°1H a“’é-‘ﬂ Qo] F7kehd, CR 0.12 #94F 0.1H2h A 943 £F0] ol iR
FolA] ZotAl =L, olel wet B71Ake wi AT £ vk 2HE f53
Saaty ] %%0 B4 AAL BAE B} 2N 5] AR AL
Wﬂ AFe ukel o] YA AAL2 AvndE AoA 73t dFA A5 CI AgdE 17
9 229 x4 RIQ u]el 934 v]E CRS ZAREAZe R ARty 18], AZE 56
RIt Table 2.12] 97 Az 2RE £ &9 500709 vlwdd A; (i = 1,...,500) 5004 A+
CL (i = 1,...,500) BFF2Z o] Hy 3ollA JA4= = Cl £x9 FFFHAE onjeict. 2 A7
oA oAy oz Fols B Azl moAd 347} 5002 Yo, Table 3.19] 7o) #sbrl A9 ¢
=2 AT £ Atk S, AHP $HEAA AH2 94 A& 729 PLo B A9 HFER
RIS 10% T35S AAFRSE 4= ARl & = Ak o7]A, ‘CI AZ (RI x 0.1)2 97
Hx 2zke) 25 RIS WASA d@so] 9, o= ED} TEAow Hunuyd A K3
Amax®] BE} WS AFAS AU Yot a27d], 71749l ‘CR < 0.1 & ‘CI < 0.1 x R’ 718
AR SHYRAE AR 3A F UHA B-HAA £AE AU Aok AA, 7HEAA L 7ol A
€5+ RI7F 97 A& HoAFA =&H Fhol7] wliel B vjwsid Ad] thdt o] &2 7|nke] oF
sith. EA, 7RIS A A5 CIo] F+tQl RI9F v d ARRE =59 CI9 3
o] 371 Hluske A2 44 Bt ets, ‘AT StollA CI 229 3P e = F4'S AHE-5}
£ Zlo] AAA o BE 1A dsithe Holth. &, CIo] AR/ 3te] Bx& gsiA ¥a 2
49, #3249 A4 RI= AA3A 42 4 )

ﬂrr

E

¢

4. DO J|=8 A2 K4 (CT)

Figure 4.12 98 HE 2 A3} 72714 stoll A ABA Ao o] JE 2 mojadors Agds
gt Axfoltt. 280X B A3 A5 CIY AFEEE 3, 4, 539 5 "z AxAdA &8
% ne] BxE 7, Aol gt 245 #H¢ A »Emifn A 5 A9Es 1 2R e}
THEE B 4 Ark olefd AU Bxo) witigoR s 3390 «Cl AR YT Arhste (&
HAego] e vmdholete SHAAA 0] kT B, AQo] HE AeE 2 e AP ®
Aot ol 5of, 344 A 97 A& a9 wluyhe) CI9] F(0.52)3 F974(0.22)L =24
7} AR, Saaty®) AW webd SHATY BHE AN, CR < 0.1 F, CI < 0.052¢] W]y
dg mF SHIdRol gt Fhw Ada =, Pr(Cl < 0.052) = 0212 §o|&go] mj$ 2
Heol] A} (Figure 4.29] #). s, 4319 A-$ Saaty”} AAls= CR < 0.1 7|59 3Fs= CI
‘:} 1752 0.0090] 17 -FoEE2 0.0322 F23] oAy, 73199 A9 CI dA 3zl 0.134% ) ZH2

A ML) e ool A% 0o AL E B B (Figuwre 429] 2.8
olsh ol AR BelA Cleo| RE: Aol A4S B3 S =AW, CI IARS
Zohe QAWYol WYY BELS vl SETRE 532 Adrh Kot Lee (2001)2 4T3 w1
CR = CI/RIS| £8 $20] A3t P49 A4 RIS 078 HwolA] 249 239 C1 9 ‘F#2 A

o =
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empirical Cl distribution in each dimension

Density

0.0 0.5 1.0 1.5 2.0 2.5

N = 10000 Bandwidth = 0.05831

Figure 4.1. Empirical CI distribution based on 9 scale non-consistency matrix

empirical Cl distribution 3 alternatives empirical Cl distribution 7 alternatives
N
© mean - © mean
o == median = = median
o7 —— Saaty CV=0.052 —— Saaty CV=0.132
o
e 4
o | )
- 21
P(CI<0.134)=0
2 2
g 2 2
3 o ]
o 4 o
P(CI< 0.052 )= 0.21 =
S
w0
v
~
[S)
o =3 —
S 7 s 1
T T T T T T T T T T
0.0 0.5 1.0 15 0.0 0.5 1.0 15 20 25
N =10000 Bandwidth = 0.05831 N =10000 Bandwidth = 0.0475

Figure 4.2. Mean, median and critical value of CI based on empirical distribution for three and seven dimensions

43 A ‘F S AHES 54 RIS AA @} 9tk Table 4.1 10009 e] ZojAgoz B ¢l
A AR Kos Lee (2001)€] 57 CI JAGACDeIeh. T7E], 7 CI AL ARDAA 718
o CIS thE 2, TARIAE AL Aol7t §h2-2 B 4 gtk F, £3 CL 1 < 49 ARAoIA &
A YY) 7R Wk 943 T 0> 5 049 BN 7129 B3k} FYshn B 5 vk

oA, £ ATelAE HAARe Cloh RIS #49) CRE o] 83k 71E9] A4 tidl, RIS AHE3HA
FR B CIgoz, 44 ARolA sl BEF 5 b SHABY ATEE HolBe A
31712 3t} (Table 4.2).

Table 428 AH§3H4, B7P42RE AXE Clol 3l ‘Ho : B7be) wlmgRol 9g A4 7
A2 A4E ek o R e DU 5 Atk YA GHNA A2 Re] FL4el meba G ]
sl

= [e]
£2 28] T 4 Yt Table 428 BE3}0] 0% Ei 1% BASE A2e O 5187502 A28
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Table 4.1. Adjusted random index(ARI) and critical value of adjusted consistency index(ACI)

n 3 4 5 6 7 8 9 10

RI 0.52 0.9 1.12 1.24 1.32 1.41 1.45 1.49
Critical value of CI 0.052 0.09 0.112 0.124 0.132 0.141 0.145 0.149
Adjusted RI 0.218 0.753 1.101 1.267 1.355 1.417 1.457 1.487

Critical value of adjusted CI 0.021 0.075 0.110 0.126 0.135 0.141 0.145 0.1487

Table 4.2. Quantile table of Consistency index under null hypothesis

Quantile 3 4 5 6 7 8 9 10 11
0% 0.000 0.004 0.031 0.163 0.206 0.373 0.602 0.624 0.791
1% 0.000 0.045 0.182 0.339 0.540 0.732 0.866 0.977 1.070
5% 0.004 0.117 0.304 0.556 0.774 0.941 1.043 1.128 1.207
10% 0.015 0.174 0.407 0.709 0.906 1.047 1.140 1.212 1.279
25% 0.068 0.334 0.709 0.976 1.123 1.229 1.293 1.344 1.394
50% 0.218 0.753 1.101 1.267 1.355 1.417 1.457 1.487 1.517
75% 0.616 1.343 1.481 1.543 1.576 1.596 1.610 1.627 1.641
90% 2.127 2.061 1.954 1.913 1.877 1.850 1.821 1.821 1.814
99% 2.846 2.489 2.236 2.167 2.058 2.014 1.963 1.956 1.932

100% 3.556 3.077 2.739 2.710 2.552 2.413 2.281 2.182 2.155
S gom, Wrel ol s Heke) A8 24 o 3

= %‘%‘@P—E st AAe BH+E AHE
+= 9L Aot} oS So] 5399 AHP Hladd A9l dAA A4 CI7}F 0.35=2 zx%ﬂo%u}rﬂ 5%
E 40l 030420 Z27] uf&o] 5% FEAAE= AlF 7] 3 3PP, 10% 29491 0.7092 ¢t} =}
7] W2l 10% FEolAe AT 5 e vaddolzta onjg FoAd 5 IS &40]\:}. L) P <!
9] el wEbA I EHE 2Elste] SHYRA AAe] 712 R Table 4.28 28 5 = 4
oltt.
AA, AHPO A= tf 7729 F7atso] &ejA Rl F7HE AAlst7|ol, X g o] 233 v d&
/ggity. 2#BZ, Table 4.28 0% Hrtt W& CI7} dupex] 2% = ok Hi5k8) #25 &
7] el B AP Ee 2T 5 glvke A2 B A7 Aot 2Bz AFAk= Table 4.2
Hoslo| A A sh= AH3ke] S5 & oldfsta, wj$ Uzﬂ,ﬁl Saaty,] gt 715 "4, Table 4.29] 1%
st oA AGES AHESHE AREthn = 3 Al9)). &2, Ho 320lA, AHP 7131 F7kAE9]
Cl frog&< AMS &, A F7s9 3¢ folgdEe Aldstd A% s A3 es 24
e Ax 2 WY F shueka ket

I

¢

Erlﬂr
E

2 AZoAe A 3.1 vadE BY ay; = (wi/wy)e; A ) g0 AT BEE 783 WHe
2 A7) st AR, o EY] HaRae] Adnacd &
A= Lol vk gtk 22 2 A1E) ¢ A R E

nOmax = 1) = 3 (”6;1) (5.1)
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4 Dimension 6 Dimension 8 Dimension

Figure 5.1. Emprical distribution of CI and density of gamma distribution

oA, €;;7} logesj ~ N(p,0%)Q 2EARFEZE w2 7|7 E(ey)7) 102} 7138k 22478
23 A E(eij) = exp(p + 0%/2), Var(e;;) = (e” 1)e 2u+e? o)}, SHH, X% 6,5 X HE Yo
A AZE SAHLA F sIUE S, ¢ = Var(e;) /e, co = Var(ei;)/E(ei;), c1 = min(cij), ca =
max(ci;) B FAF &, a1, co= FEH A5 FH A, Hujek Aol = Felth oA, A (5.1)EF
=

(e — 1) < (e — 1)? (&; —1)* Var(ey) < ey — 1)°

Var(e;;) = Var(e;;) i = Var(e;;) E(ei;) — Var(esy) 2
(e5—1)? (=1 5 (nn-1)
Z €4q - Z; Var(qj) 0 = CoX 2

i<j "

o BAE 52T 4 Utk VU, AR v FolAF FEUSE GriEEe] S8 FPolm, 4
(5.1)2 uHEEe] FeI2 ehiE

MO —m) = 30 1 2 (@) -t (@”

i<j i
o @7 £2ET. J9BE, CIE 247 o7t Qi olelel 244 AviRER 258 4

Amax — 1 TL(TL — 1) 2¢o
1= ~ .
¢ (" wry)

A o], u=—1/2, 0% =109, ZupEE o] ZAHARE= ¢ = 1.71827}F Atk
Figure 5.12 dXE& 143, LAFHES loge;; ~ N(—0.4,0.8)2 7Fgst & AAdH 1,00071¢]
HAXYEELRE 15 CI AP RE(B|ETLR) e} TRtz (AA)E 43, 62, 8xdellA] s 1
Folt}. Figure 5.190A CI9] APEEe} g2z e/l FAES & 4t a8, 4 (5.2) 2
I AA A5 EA &) 27 BAZF Qth 1 ol % AA| 2B R AE %ﬂﬂ Q

qE EE AL 4 7] wiolth. &, AAGZNA E(ey;) # 1A A7 o S48, X34
AolA 2HE woz JAs X8 Fo Eikel F7)= AA| Jweu I g B 34 4
A=) 7) wjEoltk. &, Figure 5.19] BAAPL 1 = —0°/29) BAZRE £259 Var(e;;) & &4
of oJ=Ho g grE AR oFfsfof gttt AA|, ABREA A Var(e;;) o] 2718 £  fltke=

néi.%im‘“),i’
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2 25A J2Y stAeltt. a9, 98 HAEE HolUs A AFIHASNA ¢ = 1o)ghs He 74
Ao T AHE 4 ok THEE o]t AMAE o]831e] CId tiet B4 {ogES AT &
As Aot}

kol AP He sl B A7LEAINE HEIIR Sl kY olojlA ClE 0.1030]%ith CI A Fke]
0.112, =3 CI YA 0.1100]22 8 Ax AXAFLS AUty st 4= Qo). A2, o] Adl=
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