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SANOM SAICHOOMDEE : APPICATION OF NEURO-FUZZY
TECHNIQUE FOR DISTANCE RELAY PROTECTION.

THESIS ADVISOR : ASST. PROF. ANANT OONSIVILAIL Ph.D., 245 PP.

NEURO-FUZZY/DISTANCE PROTECTION/RELAYING

The distance relays for transmission line protection usually operates based on
the measured transmission line impedance. When a fault occurs in power system,
resulting in fault impedance or generator current with impedance changed. This could
be the cause of underreaching or overreaching behaviors of distance relay, which
results in distance relay malfunction. Therefore, this research presents the application of
neuro-fuzzy technique for distance relay protection for transmission line. Neuro-fuzzy
has a flexible manner of identifying the fault that has occurred, thus suitable for
changing conditions in power systems. The fault simulation of the transmission line
based on the uncertainty of fault impedance and distance of fault on transmission line,
form the parameters for voltage, current, voltage angle and current angle of the bus.
The result will then be used for learning and for thus adjustments to the neuro-fuzzy
technique. Thus, future neuro-fuzzy shall operate with heightened accuracy and
precision.

This research shows that neuro-fuzzy is suitable for transmission line
protection. The results has minimum percentages are tested on the fault transmission
line protection in the following cases; cases of three phase fault, neuro-fuzzy operated
correctly in 96.97 percentage of transmission line protection. In cases of double line

fault, neuro-fuzzy operated correctly in 91.77 percentage of transmission line protection.



In cases of double line to ground fault, neuro-fuzzy operated correctly in 97.40
percentage of transmission line protection, and in cases of single line to ground fault,
neuro-fuzzy operated correctly in 83.12 percentage of transmission line protection,

respectively.
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w,m+D) Ao animinnadugune dusoundalfulye
A U g’ g 3 a [ 3 1 U [ J
w,(n) Ao anbhminnndusuna lfssugouneulsuilem
Y Y v
Aw,(n) Ao ambhmindsudenndusuna ldduaou
n Ao SwmToU

@ 1 3’ o 1 A ] =
ﬂ'liﬂiﬂﬂiq\?ﬂ'lu'l'ﬁumlﬁgﬂ'lulﬂuﬂﬁﬂl@ﬁlﬂi@ﬂﬂﬂﬂi%ﬁ'l‘ﬂl‘ﬂﬂﬂ lunszuaums
= y ' @ yax = . A 3’ o
LifJuELHJ‘]JLLWiﬂﬁUi]?JGlGH'J‘ﬁﬂ'Iiﬁﬂﬂ\ﬁlﬁ]\uﬂilﬂﬂu (gradient descent method) Tagnanimiin

Y Y v
Usudgamngudunaldsiugon Aw, (n) aunsadaldnnaumsi 3.13)
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OE(n)

(3.13)
ow (n)

AW ik (n) = _nl

4 [ 1 J v a y a
1o n, Ao 93 1M3I50U3 (leaning late) 11az E(n) fio Arilanduilszidu Mina

ANATINAINIFDIVDIAINNNABIAAABY (Sum square error) FILTAIRIGUNTN (3.14)

N, 2

E(n) =%Z(ek(n)) (3.14)

k=1

Tagh
e, (n)=de, (n) -y, (n) (3.15)
nnaumsh (3.13) 15uannsveanggn1af (chain rule) 92 Tdaserunsf (3.16)

OE(n) _ CE(n) ode (n) O0y,(n) Onet, (n)
ow i (n) Oe,(n) . Oy, (n) ; oOnet, (n) “ow i (n)

(3.16)

' Y Y Y
Tagi net, (n) WATINVOINAAWITEHINANIMINTENINFUFDULAZFY

@

g o a Qs/l 1 @ {
IANANUT YA UNANNFUTeULTAs IAReTNN15N (3.17)
Nl
netk(n):ijij (3.17)
j=1

v o ¢
ANUULDIANA

y, () =T (net, (n)) (3.18)
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A A oy o Y A Y
Lll@f(.) 1) V\Iflﬂ"lfuﬂigi{]ui]'lﬂﬁllﬂ'liﬂ (3.18) HAZNNATUVNUDIAUNIT

@

Yo A
5 0n1 1adadl

OE(n) _
ow, (n)

e, (n)

oe, (n) _
0y, (n)

a}]]((Il) :fl

Onet, (n) (netk (n))

Onet, (n)

ow (n) v; (0

(3.19)

(3.20)

(3.21)

(3.22)

Waun15 (3.19) gunsh (3.20) @un15h (3.21) uazaunsn (3.22) unuadluaunisi (3.16)

ala

OE(n)
ow  (n)

= -¢, (n).f'(net, (n)) v,(n)

aqiuaAni NSl ennaunisi (3.13) Ao
Aw , (n) = n,.e, (n).f" (net, (n)).v,(n)

Aw, (n)=n, 0, (n).v;(n)

(3.23)

(3.24)

(3.25)
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8, (n) =e, (n).f'(net, (n)) (3.26)

8, (n) =(d, (n) - y, (n)).f'(net, (n)) (3.27)
Tudnvazernuanimin Aw, (n) ansanladsil

OE(n)
Aw, =, (3.28)
h ’ ow x ()

0E(n) ©E(m) Ov;(n) Onet;(n)

= . . (3.29)
ow, (n) 0Ov;(n) Onet;(n) ow (n)

' £4 Y Y
Tagi net. Ao HATINVOINARWITLHINANINWINTZHINTFUTUWALAZTY

U

J
Y
a o A

' v o 4 a vy =
FounudyaudunannFuduadies e ladeauns (3.30)
N
net;(n) = Z:Wij.xi (3.30)
i=1

4 g 1 Y
L’E]W]”I/!@]i]'lﬂ"lfuc]fﬂuilgulﬂ

v;(n) = .f(net;(n)) (3.31)



@

= Y vo &
NNAUNITN (3.29) ‘I/INGHW’U’J'I"UE]QﬁiJﬂﬁ?ﬂlﬂiﬂTﬂllﬂ JU

OE(n) oe, (n)
an (n) B Zk: e ) avj (n)

Taeh

oe,(n)  Oe,(n) Onet,(n)
ov;(n) - Onet, (n) ov;(n)

NITAANMITN (3.15) wazaumin (3.18) a2 1aaaaunsn (3.34)
e, (n) =d, (n) - f (net, (n))
agaiuaz'ld

oe,(n)
oOnet, (n) B

-f'(net, (n))

HaznRauMIn (3.17) 3z 18

Onet, (n) —w. ()
ovm "

UNUANATN (3.35) tazaumsn (3.36) adluaumsn (3.33) 1214

Oe, (n) _

v ) -f'(net, (n)).w, (n)
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(3.32)

(3.33)

(3.34)

(3.35)

(3.36)

(3.37)



unuaNMIN (3.37) adluaumsn (3.32) 'l

OE(m) ,
—avj(n) = Zk:ek (n).f'(net, (n)).w, (n)

NNAUNIN (3.30) uag (3.37) 3214

ovim)
m—f (netj(n))
e
ow;;(n)

UNUANAITN (3.38) AUNITN (3.39) LazaunIN (3.40) adluaunsn (3.29) az1én

owy(n) B Zk:ek(n).f (net, (n)).w, (n).f (netj(n)).xi(n)

Y v
gaiunnaunsn (3.28) awld

E(m) _ , ,
ow..(n) B nzzk:ek(n)'f (netk (n))-wjk(n)-f (netj(n)).xi(n)

1

diofinsanaumsi (3.26) 1ld
Aw, () =1, >, (n).w , (n).£"(net;(n)) x,(n)
k

Aw ;(n) =n,8;(n).x; (n)
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(3.38)

(3.39)

(3.40)

(3.41)

(3.42)

(3.43)

(3.44)
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3,(n) =8, (n).w jk(n).f'(netj(n)) (3.45)

9 Y
9 [ [ 1 o 1 v J a
ﬁ'l“l’ii‘]Jﬂ1illiiJﬂ'lth!,!,E]ff"UE]Q%M%@Mllﬁ%ﬂﬂi!@'l@ﬁ/‘!ﬂﬁﬁﬂiﬂWi]'liill'lulg]/i]'lﬂ

AUMTH (3.46) HATAUMTT (3.47) AWEIE
0,(n+1)=0,(n)+A0,(n) (3.46)
0, (n+1) =0, (n)+A0, (n) (3.47)
e A0,(n) =n,3,(n) 1Az AG, (n) =n,3, (n)

Tagh n, M, M, ag n, A8 OA5INIGEU3 WoNMTLININTUNITN (3.20)

X g 1 4 o w o 1w '
nag (3.45) Fudludumsmimanuamanaeu 8, 1ag §, MNAIAY MIATUIUWIANINGT

o & Y Y1 v ¢ o o Y o Y Ao Ao o A ¥ &
mgﬂummgmauwummﬂaﬂ%unizqu WﬂﬂﬂfUﬂ5$QUﬂﬂiNﬂmﬁﬂ‘]&lill$‘1/lff'lﬂﬂlu o @]ENL‘]J‘L!

@ Y A

o do 1 A o Y o Y 9 v g A £ 7
Wm%u@mummmmmauwuﬁﬂlﬂ °1umimmmmmdmﬂmamiaﬂwu W\?ﬂ%ﬂﬂi%@]uﬂ

q

Y

A 9 a 1 1 o [ 1 Y, J v Y Aaa
@onl¥nsezianudigaemsnIuIn (Fausett, 1994) G]'J'E"JfJ'NsUE]QV\I\?ﬂG]fuﬂi?.iGJUVluﬂiJsl"lﬁJ'lﬂ

[l
=1

= o W a oy VoA Jo a s g do 1A

NFATINIUNTLITIUFUVULUNINAL AD HeanFuLuuFnuosasuduilenFuaoIloINg IO
@ 9 A o 1 a Y J 1 1 =2 4 o Jd v

mgwuﬁ% uazmﬂymﬂmﬂmwau "UE]‘UHJ@]LE]WW!G]E]QG],H"B'N 0ad1 mgwummﬂqn%u

v a s Yo A
ﬂigi{]uu‘]ﬁﬁﬁﬂll@ﬂﬂllﬁﬂﬁll@l@l\?ﬁllﬂ'liﬂ (3.48)

flx)=f(x)(1- f(x)) (3.48)

Y
@

v 4
AWuMIAIUIUAT 5, uag 3, NFUNITN (3.20) 1AL (3.45) MUS1AVUY

v Y
135118 ldareannsn (3.49) uag (3.50) agilne

8,(m) =(d, (n) -y, (0)).f (net, (n)).[ 1-f (net, (n))] (3.49)



(d,(n) -y, (m)).y, (m).(1- y, ()

> 8, ().w, (). (netj(n)).[l—f (netj(n))]

8, (n).w jk(n).vj(n).(l—wjk(n))
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(3.50)

(3.51)

(3.52)

Y
N3ZUIUMIGUsIDDINI NaUveuAT e s NTiend) 7 TuasuaINID

o
Sk(n):
Hag
9,(n) =
6,(n) =
o510 Taoagll
Taoii
Taeit
Taoii
Taoit

E4
s

A A
AANUHND

e

a’ o 1 a ¢ A 9 A ] =
AOUN 1 MHUAMNIIINADTITUAUYDUATVIU ST

=t B

{ o 1 o :/‘ 1
ﬁ@uﬁ 2 ATUIUAUDIANANYUTOU
1
1+exp(-net;(n))

v (n)=f (netj(n)) =

N '
net;(n) = w,x,+0, o j=1,2,3..N,
i=1

v ’
C4 ~

v
UABUT 3 AMUIUAUDIANANNTUVD UDIANA
1
1+ exp(-net, (n))

¥, (n) = (net, (n)) =

N '
net, (n) =Y w,.v+0, 1o k=123.N,
i=1

4
o

~ o 1 3’ @ 3 1 @ 3 J
Fumoi 4 Usvilgeanihminnndugou ldiueiana
W (n+1) = W (n)+Awjk (n)
Aw , (0) =n,.8, +v, 1agd, =(d () -y, ()).y, (0).(1 - y, (n))
g 4 e A 2 A o 2
gumoni 5 Usulgeaniminnnludusuna ldeiugon

w,(n+1) = W, (n)+Aw, (n)

ijk(n):nzﬁj+xi uay Sj =28k.wjk.vj(n).(l -Vj(n))
k
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qil A o 1 o’j ] o’j J
gumowi 6 Usuilgea lunealusugounaz Tuduerdna
0,(n+1) =0,(n) +n,3;(n)

0, (n+1) =6, (n) +n,5, (n)
o - A a4 YYoury A v
YUADUN 7@]i')i]ﬁ@‘]JN@uulsllﬂ'li'ﬁfgﬂﬂimJ'Juﬂ'liLiﬂug [AN}IN] NLﬂJ'IL\?E]uUlsUGl,'H

A, Y o o 4 o 4 o 4 2 d' & A
s usoundnunduldduaouin 2 Tunoun 3UYUADUN 4 VYUADUN 5 LATVUADUN 6

Y

o o 1 9 d‘ =) 9
N 9 fuumwmnmu”lmmiwqemizmuﬂmiaug

3.6 szvveyInuad

A @

szuvo Y uiladuiedindulude szuug ungila® (fuzzy rule based system)
Tagna lludrszuueyunuiledezilsznoudtediuais q naaedsgli 3.14 szoveyuuiled
Y ] zé 1 ] = = [ dy
Usznouaie 5 a9 Gamazauilsgaziveaail

£
o . o <
1. §7UNg (rule base) Srviuang lwd &1 (if) 11 uthen) 1umsutlasmsiGouivoq

4 9 & o Y
wywd Taglymsuaaunguazkadaegluglue sduilsnanim Taemsnanlnsiasiaveany
dy A Y . a9 a o’/’ 1 J o A
WUFIU AB D1 (if) VUBYADUNA (antecedent) DINUU (then) 1/71?1%@1@]1/!@]"11@@1/\]%% (consequent)
Y

° ) a 2 A Lo 1
2. §UY0YA (data base) MvuailsnsuauFnvosiladidanldlunginaaiilesdlaon

9 U

©

v ~ 1

L d Y 9 ] [
FUNYAVTIUTOYATINAUIIILTENNFIMANN] (knowledge base) D 1% 111319 Ay
o 1 Y, v a o d‘ 9 d' A 1 d‘ 9 v A
dmuaglsivesiladduaungnvesdimsilduazitoulaniongais q dldlunmsdaduls
A 1 o o A . . . A 1 a I~ o 1
3. MR 1IMlEd (fuzzification interface) 11/aguapunaUsZAVVDIAINIG
o -] ! ! S o 1 I~ a o
My 1AenTz UM IMNAGE (fuzzification) 1TunszVMMIAMUAMIANUT U FNUDIAD
{ @ O o oo a
nlsn ¥ Tasmsunudnlsuuilesdaseilanduaunsn
4. m3dnduly (decision making unit) 1m15InaneNNNg Tasnszuarumsanduloly
o a d‘ J A o’.fl 9 Y 9 v Y
MIAUHUMIIFONADIUY AND %30 OR :niiulsmsoyuiu lasnissmnguinalenuuas 1y
o o = 1 4 zé an = A A 1 o'
M3 % T NI1IA eI NATB T UDFITNITOYNIUN 2 LU D N15IABNAIYIZAAIA
nagdBiaenAIgIgANITY
5. MIFBNADMIMAT ST (defuzzification interface) z11)asunal¥Fuoan13ILINY
< 1 J o <3| v A Y I~
Wuanena laonszuaumsiila® dunszurumsudasnanmsaadulonnuilesd iy

@ Y A a . . o o a v J
aay laglygiileuaoan (union logical) YoIHINFUAINFNUDINATNS
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2 @ ] v a ' vyt o o
FaTaen ligunguazgiudeyasiuiuEennguanuisiuaoun 13N IIuUe
R ¢
Moy UHEd VA
o . . I~ 1 1 a @ J v
1. M3l (fuzzification) 1udIuvoImatoumsumvesduyanuilanduay
I A § 3 Vo
Wuaudnme vl uaiduals ilos
a 1 U A . < o 1 A 1
2. MysziiuAINg oIl (fuzzy rule evaluation) 11UMIAIUIVAINANGIND T INAN
3 A ' A ' v & 1oAY Ya v ) < Y
anuiluaundnvesdinlou lvvesnguaazdadain laGennaanudundaesnisnszqu
(firing strength) YDINg)
. g 4 £ g o o o
3. M15391N4 (aggregation) 1T UM TIIMDIANAVBINYNN ) N FUTUnITilanTy
| Aa 4 1 @
ANV UANFNUBADIANAVD IUAATNHUITINAY
Y
4. MIRATwT (defuzzification) TuaougaMevesoyuuilsd Aonisulasamasiu
4 £ 1 a a3 < % aad AN Yo a [ A
youeIanadoglugdvesiladida liifundray 135 msh lasuanuien 1wy msden

1 a o d a o a 1 g‘ ) §
AgagavedaIndn luiladun Fmsngagudnait uagdsmsmaninminmay

knowledge base

databas¢ rule base outpu

fu;zification defuzzificatior
I: interfact interface ::>
(crisp) (erisp)

> Decistion making uni’
(fuzzy)

(fuzzy)

307 3.14 dmilsznevszuveyu Uil
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a =
37 Wyl
A ] ~ o A a g a o [ Y 4 A
Lﬂi'ﬁ]sll'lfJﬂigﬁ'WlWlfJiJL!,a%V\Ic]fcliaE]i]ﬂlﬂuWlﬂ‘lJﬂff'l'I’iiUﬁi'NigﬁUUG]f'lﬂluﬂﬁ'lﬂ SFILUDNN
v '
mseenuuulihauiusuiinszuumngaaenagesinuludnyus duasusaiuay

@ a J S 9 . A ] ~ = wa 1
il (01MA8 AN, 2552; Negnevitsky, 2002) lasinsovisdszarnneninuaniiamu

]
=1 a 1 a = k)

v = 9 9y < Y = = 9 Y o
vmmuﬂmiﬂugmﬂmanamﬂumay’aauww ﬁ’JuW“]f“]faE]i]ﬂiJGUE)WVING‘HUﬂﬁG],ﬂﬂaﬂWiﬁ]Nﬁ

q

a 1 @

1 < o ~ 3 ] = 9 v @ Y 9
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[ Y Y o Y 1 A a d? 13 1 k) o
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a [ = [ @ 2 . . A
iz‘]JiJE]1§3J1141A’JI§'-1/‘|“]5°]5LL‘]J1J‘]J51J@]’3119’| (adaptive neuro-fuzzy inference system 1159 ANFIS)
IS A ] = 3 A o A I~ I Y
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ﬂizﬂeu”lﬂmwummauwﬂ TUBDULASUDITUIDIANEA G]Nu‘wuquﬂamwmmzﬂgﬂmm
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371 1339313909 ANFIS

Y Y
Tassadaves ANFIS Usznov ldensourenuu lldanidnavua 6 ¥u

Layerl Layer2 Layer3 Layer4 « x Layer5 Layer6
1 72
<(|
y
»{ 2
—p

319 3.15 Tas 90319 ANFIS
v A ! o ~ v £ o oA
Taseaiaveunsedigiunyuitaesfladuuuygn luduaunis ludied1all
o Jya a A a 4 o A ] o = Y]
Amualiudune 2 dUna Ao x, 1ag x, oMW 1101aue Ao y Tuuaazdlseziiadunls
o Vo % S A v o <
W 2 A1 Autsiedymaziluaums Tna Tudleuduauniia szuu ANFIS wzlszneulide

E4
v A

Y
NYNINUA 2 Vol

Y A
nYUean 1
) A
oy X, e A
A
ay X, o B,
Y
fl]’lﬂ“l:l/u y= fl (Xla Xz) = klo + k11X1 + klzxz
Y A
nHUean 2
) A
oy X, e A,
A
ag X, v B,
A
fl]’lﬂ“l:l/u y= f2 (XI, Xz) = kzo + k21X1 + kzzxz

o 9 [~ @ a A1 o A A o o
fmuali x, tag x, Wuaulsounanlafla® Ao A, uag A, 41430 x, uag B, Hay

9 o 1 [~ a 4 { . a o
B, §31 x, A1k, k, waz k, iumsilmesvesngdon i amnsneTuiemsihaves ANFIS

be

Y
Tuneazsuldaail
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Y
@

Fuil 1 FudunaiminnsudeyadunannnleusnszuuidgFuse 1
Yi =X (3.53)

° 9 1 .,.8..2 o a o A os/‘ A
ﬂ’l'ﬁuﬂiﬂ y; Hae X, Lﬂu@umﬁuagl@’l@]m@]ﬂl@ﬁu’)i@a@]?ﬂ 1 YONBUN 1

Y Y E4
=Y

03/ A 3 o = 1 v Aan Y A o of A o o a A
YUN 2 "Ifuﬂﬁ‘VﬂW“ﬁ“ﬁLmﬁ?.i%uu?i@ﬁcluﬁlfuu3J1’iu1‘1/lﬂ1i1/n1/\|“]5“]51$’]fJ“I/\hﬂ"lfuﬁiJT’liﬂiJ
v

' < @ o0 A v o Jou A
sUtluglszdanhianuduiusaal

(3.54)

o Y 9 2 g A J a o A g A

fmuald x? uaz y? Wudunauaziodnavediiiseaddin i ludun 2 a, b, uae c,
I A s s ¥ o o o o do a
LﬂuW’li’liJm@ii]ﬂﬁufJﬂﬂ’N ﬂ'J'lllﬂ'J'N!,lﬁ$ﬂ')'lllﬁlfusllﬂflzﬂﬂixﬁgmﬁﬂ'J'l"ll'ﬁ]\W‘l\?ﬂ"lﬂ!ﬁiJ'l“lfﬂﬂl@\?

a o d‘ . a o Qs/l dy =) J A a a 4 .
H1508A3M 1 M51ADT IUTUTS UTINNNT NSNS (premise parameter)

ail a’ 3 Y, A a dy v A a o o dzé | 1 .
YUN 3 WUﬂaﬂJ@ﬁW“ﬁ%u’Ji@ﬁﬂa“Lli]gi‘]J@“I,H/!@]%1ﬂu'Ji’t]ﬁﬂ'liﬂ'l?‘l“]f“]f%\ﬂﬂl&ﬁ')lﬂl'EN if
o o v 1 a 1 . o
LLéJ'JVI'Iﬂ'Iiﬂ'IizﬂiJWﬁﬁW‘TJ"U@Q'ET'JU then euwﬁclumumm if ﬁ]ggﬂﬂigﬂﬁﬁWﬁiﬁﬂﬂu@%&JﬂﬂTi

E4

a wa v o Jdo
Uian1sgaiaNuduiusael
3 3
e I ES (3.55)

o a a . 3 4 v A . 3 { Id
smuald x;, Aedunanniisea jlusui 2 Tdeisea i Tugui 3 uag iy

4 a . Qs/l { @ ] 1 { [~ [
[©1ANAINUITOANG i VOIFUN 3 AI061UWU y), =1, X g, 1R8N 1, 1A pg, 1 Juseay

I a a 4 .
anuiuamndnvesounaluou lv if
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61??1,1771'4 %umw'iﬂﬁ’zﬂumiﬁﬂgm (normalization layer) HAAZITOAITUNULAALNY
611mizuuﬁuwmmﬁaiaa“luﬂ?uf;ﬁ]z%’ummﬂnﬂﬁaﬁaaﬂg1u§uﬁauwﬁ1uazﬁ1maﬁmam
AUTTNATIUANIT U 1IN TATEAY (normalized firing strength) mmﬂj;]i?u o AUTINAFIU
611mmiﬂizéjuf:gﬂué’@iTgfaumaumﬁwmmﬁaiaaﬂaifu 7 ADHATIVDUD A NAVDIIINTOANY

3 1w J 1 1 1 o’/’ J J 4 ' J
MNHUA ﬂ'lﬂflﬂﬁ'l‘ﬁllﬁﬂﬁﬂ'J'lilﬁff']ui']llﬂ]@ﬂﬂ;]uu 9 @l@ﬂ“@'m?!ﬂ’q@ﬁ'lﬂﬂl@\ﬁg‘]J‘]Jﬂ'ILE]WW‘!@]

£4
v A

Y Y
vosisealuruilamnsomuin laail

4 Xii

V== (3.56)
2%

Ly

i == (3.57)
Zj:l“i

—

Yi =1 (3.58)

a a

° B 3 y v A . 3 { |
smuald xi Aodunanintiasea j lusui 4 lddeiasea i Tugui 4 naz niily

q

Y
UIUVBIITOANYIINUA 195U

Yy, = = (3.59)
By R R

Yy, =My (3.60)

qil a’ 3 o ~ o = 1 a v a a 3 d‘ =
YUN 5 "Ifu‘lfl'lﬂ'liﬂwcﬁcmmEWL!'Jiﬂﬁi]%iﬂﬂuﬂ@ﬂ'li]'lﬂu?i@ﬁslu“ﬁlm 4 3903 x, g
v

vy ' J o Ao A 1 a Yo A
X, A8 ﬂ1!@1@]1/‘!@]"1]@QﬂﬁﬂW‘lW“ﬁ“ﬁiULW]ﬁng’Ji@ai]&llﬂﬂﬁu

Yis = Xis [ki() +k; x, +ki2X2] (3.61)
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Yis =, [k + ki x, +k;x, ] (3.62)

o 9 5 A a o os/’ ~ 5 A o o =
ﬂ'l'ﬁuﬂslfﬁ X: A9 @uw%fﬂ'lﬂ!,@'lﬁV!@]GluGHUVI 4UaY y; A8 LE]'IGW!G]NE]\?ﬂ'IiVI'IG‘IW%“KﬂJ@Q

1
a . 1 I 1 a o o ~ a .
H2sea i A1k, k, uazk, 1uarimsiimes luuuuiraesilssunugn Tuvesiiisea i
1 a I os/‘ dy =) J 2 Y a 4
AN DS IUFUNIZITINTADUFIAIUNITINADS (consequent parameter)
F4 ' Y v
FUN 6 FunasITITeaiesilTeameiminnlumsmuInnas w0915

Aoy A a os/’ o ~ Y o 9 @ dy
G]W“H“]ﬁl@flu?i@ﬁGl,“LlGHLlﬂﬁ‘VﬂﬂWcﬁcﬁuﬁ‘éicl,ﬂﬂ%ﬁ]ww\mfmvnfﬂlENigiJ‘]JGNu

y=>x{ (3.63)
in1
y= Z_I:ui [k, +k;x; +k,x,] (3.64)

372 N1558U3Y09 ANFIS
~ 9 = 9 Yo asf =) Y
M3138U3UDI ANFIS 92138U3 1agn13 159an03 5un 1538 U D UHA UMY
. . . [ o 1 o 1 o a 1 o W
(hybrid learning algorithm) Tagrtlumsiauswiuszninsanassumsilszmmuamiiiaiaes
' v v

toshga uazdanossumsanasueunsfeu Tagvuusnueinmshaufonsimuan iz

o oo Y Y o a a . 1 @ 3 < v @
Yol TN TEAU NNV a¥NV0 911500 (membership neuron) AAzAI MNTHUHINTUIZ IR

4 a y A 1 v a o o 4 Aa

quénanvesinealiFoudenudune x wimuaanunNaazanuswie ldausnves
iseaiamsiudeuny danessudmsumsiGeuives ANFIS Tuuaazsouveanisihanee
Usznoualey9 1U91an (forward pass) aza19m3 11419184 (backward pass) Tasluau

y Y o o Y 9 o @ A Y a v 0 0 s 2
TdhenihiimsiuddeyadmsvSeuivesduyands Tlimsd e dualunaaz s

o o J Yo asf 1 o w 9 A o 1
wazimsdsulgueranae: 15ane3 sy mydszuammaiaestesnga Tunisdsvuiaa

s = 9 % Sy g g )
1918 %A 9110150 ANFIS IFmseyuiumugiluuuveanTu odwa y Dlavaduiledsu

a 9 1 1% 9 o as U [% . . zé = 1 1
wadu ludumsilounduaz196ana35un15ums ndD (back propagation algorithm) Ftin 3 dasi

4 o [ [ ' a J a
ﬂ'J'Illﬂﬁ'lmﬂa@“Llﬂa1J3J1LL§'J‘1/I1ﬂ15‘]J5Uﬂ§ﬂﬂﬁ]@\11/‘ﬂ§'11ll@]@EGIJENE]L!‘V!@] (antecedent parameter)
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aumsildinude
Ep=E, -7Z,L, (4.1)
Ep=E,-Z,1, (4.2)
AN
E.=7.d, +1;) (4.3)
ag
Lo=1, (4.4)
I =1, (4.5)
I, +1, =1, +L;) (4.6)
Fufuoe g
E, =71, +1,) 4.7
E,=Z,1,+7Z.d,+I;) (4.8)

f_A _7, 47, [—IA Ly j (4.9)

1A 1A
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nsalnaaeudanean (B-C) arwisauaainismulnilseneulageide
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Ei=E,-Z,1

1A11A
E,=E,.-Z,1

2AT2A

WMaumsn (4.10) uazaumsn @.11) 115wz 1a

E=E,-Z,,(1,+L,)

(4.10)

4.11)

(4.12)



HAN
E.=Z.(1,,+1;)
1ag
L, +L,=L,+L,;
I=1,+L,,
L=I+L;
I, +1, =, +1;)
Fufuoe 18

E.=Z.(I,+L,)

E,=72,d,+L)+Z.1, +1;)

E I, +1
— =ZIA+ZF[—A+BJ

1A+IZA IIA +IZA
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(4.13)

(4.14)

(4.15)

(4.16)

(4.17)
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(4.19)

(4.20)
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Maumsn 4.21) aun1sn (4.22) tazaumsn 4-23) Nswmseela

Ep=E, - Z,(0y +10) - ZouJos (4.24)
E.=E,-Z, [IA + Mj I, (4.25)
ZIA

E.=E,-Z,I,+ml,) (4.26)
AN

E.=3Z.1,, +1;) 4.27)
nag

L,+1,=L,+1,=1,+I; (4.28)

I, =1,+L, +I, (4.39)

I =1 +L;+1; (4.30)
nag

[, +1, =370, +1,;) (4.31)
Fufuoe 18

EF = ZF (IA + IB) (4.32)



E,=Z,d,+ml,)+Z.(I, +1;)

E I, +1
7S . (4.34)
I, +ml,, I, +ml,,
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MIMUIUKIAIA19 9 32191150050 Matlab Tunisfmiuaiio191ndes

1 E4
‘ﬁmﬁﬁmamﬂmammuawmaéﬁammwmumaqwa‘ﬁ“lﬁmﬂmﬁﬁmamuﬁmﬁﬁ

HAZA519N 4.3

A @ 1 1 Aq Y = 9 = s A Ld
M1319% 4.2 fednaudunlylumsiseuinsaaumlavoadie R, =2 Tovy

= o ] 1 d‘ 9 o [ d‘
ﬂimmmﬂaﬂea@1@1aafmunmumaqwa‘n“191mﬂmimmmuﬁmmmﬁm 4.2

S2H=9 wnaussau 1 (Thad) vinanszua i @eunls)
(/e sidud) v, v, V. I, 1, I

0 24.11 24.25 24.11 63.58 63.51 63.74
5 24.50 24.50 24.57 61.05 61.00 61.29
10 36.19 36.22 36.26 45.14 45.10 45.38
15 42.60 42.65 42.68 39.42 39.37 39.64
20 47.96 47.98 48.02 34.97 34.93 35.17
25 52.37 52.42 52.45 31.43 31.37 31.61
30 56.07 56.06 56.18 28.54 28.48 28.66
35 59.20 59.18 59.30 26.12 26.06 26.23
40 61.87 61.84 61.98 24.07 24.02 24.17
45 64.18 64.15 64.28 2231 2227 2241
50 66.20 66.17 66.29 20.78 20.75 20.88
55 67.97 67.99 68.03 19.44 19.41 19.54
60 69.56 69.56 69.61 18.26 18.23 18.35
65 70.99 70.93 71.09 17.22 17.19 17.27
70 72.28 72.22 72.38 16.27 16.24 16.31
75 73.47 73.40 73.56 15.41 15.39 15.44
80 74.57 74.53 74.64 14.61 14.60 14.64
85 75.60 75.55 75.69 13.89 13.87 13.90
90 76.61 76.55 76.67 13.20 13.19 13.20
95 77.60 77.57 77.66 12.55 12.55 12.53
100 78.65 78.58 78.73 11.92 11.91 11.87




A @ 1 1 Aq Y = 9 = s A Ld
T NN4.3 mefmunmuvﬂﬂummﬂugﬂimmmWﬁWaamm R, =7 I’E]‘I’ill
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wnaussau 1 (Thad)

vinanszua i @eunls)

SLELN
(e sidud) v, v, v, 1, 1, I

0 60.85 60.75 60.76 45.76 45.70 45.73
5 60.35 60.30 60.31 4451 44 48 44.50
10 60.12 60.11 60.12 35.53 35.53 35.55
15 61.61 61.47 61.58 31.87 31.82 31.82
20 63.33 63.32 63.34 28.78 28.77 28.79
25 65.24 65.09 65.24 26.25 26.20 26.20
30 67.00 67.00 67.02 24.03 24.03 24.04
35 68.74 68.69 68.77 22.16 22.15 22.15
40 70.36 70.29 70.39 20.53 20.51 20.51
45 71.88 71.78 71.91 19.09 19.06 19.06
50 73.29 73.20 73.32 17.80 17.78 17.77
55 74.60 74.52 74.64 16.64 16.62 16.62
60 75.85 75.76 75.92 15.59 15.56 15.56
65 77.06 76.94 77.11 14.62 14.60 14.59
70 78.20 78.14 78.24 13.71 13.69 13.69
75 79.35 79.25 79.41 12.86 12.84 12.83
80 80.49 80.43 80.53 12.03 12.01 12.00
85 81.67 81.58 81.74 11.22 11.20 11.19
90 82.93 82.81 83.00 10.40 10.37 10.36
95 84.28 84.24 84.30 9.52 9.51 9.50
100 85.85 85.72 85.90 8.58 8.56 8.55




f9913197 4.4 1AL A1519N 4.5

A @ 1 1 Aq Y = 9y = s A Ld
M13199 4.4 deenauedunlylumsiseuinsaiaeurlaoadiive R =2 Tovy
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=) a J o 1 1 d' k2 o
ﬂiﬂ”TﬁLﬂﬂﬁ@QWhﬁW@ﬁ@@?@ﬂ1ﬂﬂ1ﬂﬁ3um@QNaﬂqﬂﬂWﬂﬂ1iﬂ1u3ﬂulﬁﬂﬁ

wnaussau 1 (Thad)

vinanszua i eunls)

TTUYSNN
(Lﬂﬁliéfmﬁl) v, v, \' I, I, I

0 93.68 29.25 29.25 0.00 55.17 55.18
5 93.92 30.91 30.91 0.00 53.02 53.02
10 93.90 45.55 45.55 0.00 39.22 39.23
15 93.85 51.34 51.34 0.00 34.25 34.25
20 93.86 56.00 56.00 0.00 30.42 30.41
25 93.93 59.73 59.73 0.00 27.30 27.30
30 93.92 62.77 62.77 0.00 2478 24.78
35 93.95 65.27 65.27 0.00 22.69 22.69
40 93.91 67.49 67.49 0.00 20.90 20.90
45 93.92 69.43 69.43 0.00 19.37 19.37
50 93.92 71.02 71.02 0.00 18.04 18.04
55 93.92 72.41 72.41 0.00 16.89 16.88
60 93.90 73.74 73.74 0.00 15.84 15.84
65 93.85 74.73 74.73 0.00 14.95 14.95
70 93.91 75.77 75.77 0.00 14.11 14.11
75 93.89 76.75 76.75 0.00 13.34 13.34
80 93.93 77.43 77.43 0.00 12.69 12.68
85 93.86 78.28 78.28 0.00 12.02 12.02
90 93.91 78.99 78.99 0.00 11.42 11.43
95 93.88 79.51 79.51 0.00 10.87 10.86
100 93.85 80.06 80.06 0.00 10.32 10.29




A @ 1 1 Aq Y = 9 = s A Ld
AT NN 4.5 @]’JE]fﬂ\ﬁJNﬁ’Ju‘Vlclﬂfcluﬂﬁ!,iﬂugﬂimﬁ@ﬂlﬂﬁﬂ@ﬁﬁm@ R, =7 I’E]‘I’ill
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wnaussau 1 (Thad)

vinanszua i @eunls)

SLELN
(e sidud) v, v, v, 1, 1, I

0 93.89 41.49 41.49 0.00 39.57 39.57
5 93.91 42.64 42.64 0.00 38.50 38.50
10 93.90 51.98 51.98 0.00 30.74 30.74
15 93.89 56.22 56.22 0.00 27.55 27.55
20 93.90 59.82 59.82 0.00 24.90 24.90
25 93.89 62.84 62.84 0.00 22.69 22.69
30 93.87 65.47 65.47 0.00 20.79 20.79
35 93.93 67.66 67.66 0.00 19.18 19.18
40 93.88 69.58 69.58 0.00 17.77 17.77
45 93.97 71.31 71.31 0.00 16.52 16.52
50 93.88 72.92 72.92 0.00 15.38 15.38
55 93.89 74.25 74.25 0.00 14.39 14.39
60 93.88 75.43 75.43 0.00 13.49 13.49
65 93.88 76.62 76.62 0.00 12.64 12.64
70 93.93 77.74 77.74 0.00 11.85 11.85
75 93.87 78.77 78.77 0.00 11.10 11.10
80 93.89 79.77 79.77 0.00 10.39 10.39
85 93.93 80.73 80.73 0.00 9.69 9.69
90 93.89 81.77 81.77 0.00 8.97 8.97
95 93.89 82.87 82.87 0.00 8.22 8.22
100 93.93 84.15 84.15 0.00 7.39 7.40
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~ ¢ 7w ' ' Ay v o Y
ﬂiﬂlﬁ@\’llﬂﬁﬁ\?ﬂi'l')ﬂﬂ@ﬁ@]@n@ EJ'I\T]J'I\T?f'Ju"UENNaﬂllﬂiJWﬂﬂWﬁﬂ'lu'JﬂlLLﬁﬂ\?hlﬂ

A9913197 4.6 1ATAIT 1N 4.7

= @ ' T Aq Y ~ Y A g s A 7
AT NN 4.6 1D fJNTJfo'JLlVlclflfcl,uﬂ'li!,iﬂugﬂiﬂ!ﬁ@QLWﬁﬁQﬂi'l'JﬂW@ﬁmll@ Rf: 2 IE]'H?J

S2H=9 wnaussau 1 (Thad) vinanszua i eunls)
(Lﬂﬁliéfmﬁl) v, v, \' I, I, I

0 93.68 29.25 29.25 0.00 55.17 55.18
5 93.92 30.91 30.91 0.00 53.02 53.02
10 93.90 45.55 45.55 0.00 39.22 39.23
15 93.85 51.34 51.34 0.00 34.25 34.25
20 93.86 56.00 56.00 0.00 30.42 3041
25 93.93 59.73 59.73 0.00 27.30 27.30
30 93.92 62.77 62.77 0.00 24.78 24.78
35 93.95 65.27 65.27 0.00 22.69 22.69
40 93.91 67.49 67.49 0.00 20.90 20.90
45 93.92 69.43 69.43 0.00 19.37 19.37
50 93.92 71.02 71.02 0.00 18.04 18.04
55 93.92 72.41 72.41 0.00 16.89 16.88
60 93.90 73.74 73.74 0.00 15.84 15.84
65 93.85 74.73 74.73 0.00 14.95 14.95
70 93.91 75.77 75.77 0.00 14.11 14.11
75 93.89 76.75 76.75 0.00 13.34 13.34
80 93.93 77.43 77.43 0.00 12.69 12.68
85 93.86 78.28 78.28 0.00 12.02 12.02
90 93.91 78.99 78.99 0.00 11.42 11.43
95 93.88 79.51 79.51 0.00 10.87 10.86
100 93.85 80.06 80.06 0.00 10.32 10.29




= @ ' T Aq Y ~ Y A g s A 7
AT NN 4.7 9179 fJNTJfo'JLlVlclflfcl,uﬂ'li!,iﬂugﬂiﬂ!ﬁ@QLWﬁﬁQﬂi'l'JﬂW@ﬁmll@ Rf: 7 IE]'H?J
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wnaus sy T (Tad)

wnanszua i euls)

SLELN
(/e sidud) v, v, v, 1, 1, I

0 93.89 41.49 41.49 0.00 39.57 39.57
5 93.91 42.64 42.64 0.00 38.50 38.50
10 93.90 51.98 51.98 0.00 30.74 30.74
15 93.89 56.22 56.22 0.00 27.55 27.55
20 93.90 59.82 59.82 0.00 24.90 24.90
25 93.89 62.84 62.84 0.00 22.69 22.69
30 93.87 65.47 65.47 0.00 20.79 20.79
35 93.93 67.66 67.66 0.00 19.18 19.18
40 93.88 69.58 69.58 0.00 17.77 17.77
45 93.97 71.31 71.31 0.00 16.52 16.52
50 93.88 72.92 72.92 0.00 15.38 15.38
55 93.89 74.25 74.25 0.00 14.39 14.39
60 93.88 75.43 75.43 0.00 13.49 13.49
65 93.88 76.62 76.62 0.00 12.64 12.64
70 93.93 77.74 77.74 0.00 11.85 11.85
75 93.87 78.77 78.77 0.00 11.10 11.10
80 93.89 79.77 79.77 0.00 10.39 10.39
85 93.93 80.73 80.73 0.00 9.69 9.69
90 93.89 81.77 81.77 0.00 8.97 8.97
95 93.89 82.87 82.87 0.00 8.22 8.22
100 93.93 84.15 84.15 0.00 7.39 7.40
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= a 4 J o 1 1 d' Y o
nsamatnamaaininaloaddiie EﬂﬂJW\iﬁ'JuélJENNaﬂnlﬂi]'lﬂﬂ'liﬂ'luﬂm

HAAIAINTTIN 4.8 1AZA1519 4.9

A o ' 1 Aq Y = 9 = s S A 4
AT NN 4.8 @]’J’E]EINiJfo’JLlVlclflfql,uﬂﬁ!,iﬂugﬂimLWﬁaﬂﬂiTJﬂWE]EW] e R, =2 I’E]‘I’ill

wnaussau 1 (Thad)

vinanszua i @eunls)

SLELN
(e sidud) A v, V. I, 1, I

0 22.74 98.86 94.67 62.25 2.39 2.39
5 23.63 98.39 94.66 57.70 2.19 2.19
10 46.45 96.35 94 .41 34.61 1.16 1.16
15 54.70 95.69 94.42 28.36 0.87 0.87
20 60.53 95.48 94.23 24.01 0.67 0.67
25 64.84 95.10 94.09 20.84 0.51 0.51
30 68.18 94.82 94.13 18.44 0.38 0.38
35 70.82 94.75 94.09 16.53 0.27 0.27
40 72.96 94.59 93.99 15.00 0.18 0.17
45 74.71 94.40 94.02 13.75 0.09 0.09
50 76.17 94.26 93.99 12.71 0.00 0.00
55 77.39 94.23 93.90 11.83 0.09 0.09
60 78.47 94.05 93.89 11.08 0.18 0.18
65 79.35 93.94 93.92 10.45 0.27 0.27
70 80.16 93.78 93.89 991 0.38 0.38
75 80.81 93.66 93.74 9.45 0.51 0.51
80 81.34 93.58 93.64 9.08 0.67 0.67
85 81.78 93.23 93.65 8.80 0.87 0.87
90 82.11 93.02 93.48 8.62 1.16 1.16
95 82.30 92.50 93.24 8.59 1.61 1.61
100 82.29 91.57 93.31 8.85 2.39 2.39




A o ' 1 Aq Y = 9 = s S A 4
AT NN 4.9 @]’J’E]EINiJfo’JLlVlclflfql,uﬂﬁ!,iﬂugﬂimLWﬁaﬂﬂiTJﬂWE]EW] e R, =7 I’E]‘I’ill
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(o 5 mdmﬁ) v, v, \' I, I, I.
0 59.01 98.20 92.45 46.15 1.77 1.77
5 57.86 97.84 92.70 43.86 1.66 1.66
10 59.91 96.30 93.54 29.65 1.00 1.00
15 63.55 95.78 93.75 25.00 0.77 0.77
20 66.84 95.39 93.84 21.57 0.60 0.60
25 69.66 95.08 93.85 18.96 0.46 0.46
30 71.99 94.93 93.78 16.89 0.35 0.35
35 74.04 94.66 93.92 15.25 0.25 0.25
40 75.68 94.57 93.89 13.88 0.16 0.16
45 77.14 94.38 93.93 12.76 0.08 0.08
50 78.38 94.24 93.92 11.80 0.00 0.00
55 79.47 94.16 93.79 10.96 0.08 0.08
60 80.44 94.12 93.85 10.25 0.16 0.16
65 81.29 93.90 93.88 9.64 0.25 0.25
70 82.11 93.83 93.73 9.08 0.35 0.35
75 82.84 93.66 93.71 8.59 0.46 0.46
80 83.55 93.47 93.72 8.15 0.60 0.60
85 84.30 93.16 93.92 7.76 0.77 0.77
90 85.05 92.93 93.86 7.38 1.00 1.00
95 86.01 92.41 94.12 7.01 1.31 1.31
100 87.37 91.66 94.44 6.55 1.77 1.77
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Y a =)
43 msisygnaldszouiials-ad
Aav 1 J a o 1 1
Tuaddeil 1815 zgna g5z uuiaTs-laFuuy ANFIS ATinsEouiuuunauszning
1o w y o a= a Ay Y
msilszanamidedewiosigauazdanesivanasvounsaousouilszneulidrese il
9 9 ] 1 [ 1 9 9 a Y o o o
Pandazaraumsnauluglidand sunagiuvvezgnileuldduszvuiinmsduom
1 4 1 4 o = [ d‘ o 1
AnednaveIszUDAteIANAzgni1 IS euisunui e e uimmisinnuaaia
d‘ [ [ a R = 9 1 [ [ a R = 9 1 [
IAAOUMNHANNTVDIBANBS NNNITISoULULLNINAY daneshuTumsSeuduuuunsnay
I a oy 2o oA ¥ H999 a9 g o w a9 Y o
WumsBeuiuuuiih fe yadeyanldluGeuigadoyadmsvmsSoudidunnuinadns

9 a q‘ ] A I~ 1 o o = 3 a o [
VOIUBYADUNANUUUDU ‘Hi’ﬁ]’ﬁ]1%&ﬂ§ﬂﬂlﬂu31ﬁi‘gﬂlﬂm!@WW!@]GUENiLﬁfJ Wuasdn “1” dImsu

A I

9
Yoyai ldnnreadiinatuluszey 85 wesidudvesaod i (ulsunistleadu) uad
Yoyai ldinannleaduenlyuilosiudyanaiioenanniadilu asin« 0~ dagilii 4.6

=

Layerl Layer2 Layer3 Layer4 Layer5 Layer6

71U 4.6 dr0819v0911215 - ey

1 760 Y a = qu [P} (d' 1
Tudanvesmsiszgnaldszuuials-Hadin lilngunasinuiveulumsmyluuy
a o { T <] o o 1 J o
szuuils-ledtmnzay uaedrelsna laem Tl ldideunzihlumsesnuuumieilsnsu
Aa a d‘ A d? o Y a A a Y 2 A zg Y
anFnvesdunainIu i ldlszansnmvesinTs-iladinuiudae
[ 3 9 Ya o A os/’ 9 = A Aa 1 9
aaiumsilszgnaldials-ladrivendesininaaeunseasignasiiano iz Ao
L a o 3 ° ' 9 3 °
Uszgnaldials-advinaannoundnirlidimnszuiumsiGouidrseuidusanamwinh

1 1o o ] Y a Aa A ¥
11418 uadimaisend lidussdeseonuuuntsilsnsuauiFnuesdunea Idmuan
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o ) A o Ay Y = Y 9 o I o v ° @
ﬁWiUiz‘]J‘]Juﬂi-Wcﬁcwl]lﬂmuﬂizuaumi!,iﬂugumml,ii]uuﬁmm”lﬂ‘vmﬁmm‘u
= o A a a a A o
"Iﬁ]‘ﬂ@lﬁ@ﬂ@ﬂﬂi\?Lwaﬂﬂigﬁﬂ‘ﬁﬂ'lwm@Qu’]Ii-W“ﬁ“ﬁ@ﬂﬂi\?ﬂ@u
3 a I~ os/‘ o Y Aawv dy Y @
Fuvesduna Husuvesdyanavd luaideiilduunavewssau Iiduazaua

611E]flﬂi”Llﬁh1W1711LﬂuW1i1ﬁLﬁ®§§uWﬁ

@

I~ 2 = A a .
wmammww Lﬂuﬂfuammmmmaﬂ ITRRTEL Aty I o uuestadnonsy (trip)
%30 13151 (no trip)

o o I~ a o o . . g 'y
WHanduanuuaunsnuungiszaania (bell membership function) 11Ul s AN

[l
as

Ll]u’dllﬂfﬂ iuawmawauaﬂa1anuﬂm%umwmﬂuﬁm%mmuiﬂﬁmmamemmmm

vodlawunutasludusudretinnuduiui ludnvaz ludhugsaduilansuanumduansn

o ° o Yo =
puvgiszaanansadivua ldasaunisn 4.35)

pa(X)
A
1
Slop = -t/2a
05
0
c-a C cta )
la—— ot —»f

71N 4.8 Wmﬂsuﬂamgﬂuamwmmmﬂiwmﬂm

bell(x;a,b,c) = (4.35)

o < a 4 4 @
Taotmuald a,, b, waz c, Wuwisilwesyaguinais Anunhaazanusu

o r; v Aa
voanseglszaianive slanyuauyn
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o [ kL 4 |
dmSunisdszgnald ANFIS 214 115unsu Matlab 11109910 Matlab 1Hu /5005w
d‘dcu o a o’a‘ 4 1 G Y v A 1 .ﬂ' A
AflasFunengincnaasiiulse Tominanmsdszgad 19 T sunsunazdslindeuniosiie
(toolbox) YBIT 15-HF A8
o ] d
431  szuuihls-AsdamSuvanuariean
Aawv dy Y o a A o [ 4 d A os/‘
el Iddnaueszuuiils-deddmsureadauaoad Inavua
A I =l =1 Y o [ = @ a Ly A o [ o=t
3 wuuislunisulseumeunielaatedruneiny ssuuta ls-Hegddmsuaruaneann
) (% Y a [ { o [ 4 a
vnaueliael Tagials-Hedunun 1 dwmsvaaveadunudie NF1 3PH 12 15-Hlad
A o o 4 9 a = A ) o
uuuh 2 dmsvaudaneanunuale NF2 3PH uazials-Hssuuun 3 dwmsvanna
4
Woadunuaie NF3_3PH
A o o Y a Y a aa a
1. NF1_3PH Uiuuilanduauidn 3 ansuamnsnuaziouna 3 oune
A
Ao Input=[V, I, V,/1,]
A o o Y a Y a aa a
2. NF2_3PH Iiuauilanduauiyn 4 dansuamnsnuaziouna 4 oune
A
9 Input=[V, V, V. V, /]
A o o < v a Y a aa a
3. NF3_3PH Udnuilansuaudn 4 iensuaudnuaziouna 4 ouna
A
A0 Input=[V, I, I, 1]
#8991 319 T1sunsu Matlab lumisiSenivesinls-lsFuaazuuy
v Y
12 ldrmasumasaesdanaiatiosNgaaudwuaail 0.1775, 0.1957 uag 0.0605
o v d
432  szuuihls-AsdamSvasanariean
X% 3 o a o [ 4 4 3
e IaivausszuuinIs-dssdvsueadasuranoad Unaviua 3
A I = =1 Y o 1 = @ a [y A o o o
gumwestumsilseuneunelaaieaiuaeiny scuuiils-Hesdrvsvasuaoann
o A o dy a Y, 2 d‘ o [ 4 9 a 2
duavolasl lTagils-Haguuun 1 dwmsSvaounanoaaunuals NF1 2PH 12 15-Wed
A o o o 9 a = A ) o
wuuh 2 dmsvaeudaeadunuaite NF2 2PH wazidls-Hessuuun 3 dwmsvdouna
4
Woadiunuaie NF3_2PH
A o o Y a Y a aa a
1. NF1_2PH Iiuauilanduauidn 3 ansuamnsnuaziouna 3 oune
A
9 Input =[V, I, V,./L]
A o o Y a Y a aa a
2. NF2_2PH #iiuauilandududn 4 dansuaunsnuaziouna 4 ouna
A
9 Input=[I, I, I. V,/1,]
A o Y, Y a J o a aa a
3.NF3_2PH uswuilanduaundn 4 deaduaudnuaziouna 4 ouna
A
A9 Input=[V, I, I, I.]

#9913 19 T1sunsu Matlab TumisiFenivesinTs-leFuaazuuy

v Y
12 ldrmasmmasaesdanaiatiosNgaaudwuaail 0.1773, 0.1958 1ag 0.0607
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433  szuvils-dsddmsuaeanaasnsnanean

Y

awv dy Y o a A o [ J J A
\111&3%81&1@‘1&%?{1&@5$1J1J1J'JI§'-W°15°15?{11’751J?{@QW‘IﬁaQﬂ‘JTJﬂWE]a@] UMIYUA

e

@

A 1< =l =1 9 o 1 ~ @ a U A o =) A
3 puuiielumsulseuieunieladlearauneny ssuuiils-Asdnezinaueinall lagn
a o 2 d‘ o [ o 4 9 a Y, 2 a'
2 ls-Aesuuun 1 dmsvaeounaasnsnaneaaunuals NF1 2PHG W ls-Haduuun 2
o o 14 o 9 a = A o o
disudgeunaasnsnalvadunuale NF2 2PHG uaztals-aguuun 3 dwmsvdouna

¢ 4 v
aanInanoannua g NF3 2PHG

(«2))]

o o o a o o a a
1. NF1_2PHG U wauilanduaundn 4 lsdduamnynuazioune 4 aune

A
9 Input=[V, V., V. V, /I, 1]

(«2))]

o Ly J v a o J o Aa Aa
2. NF2_2PHG Ud1uuilansuaunan 4 Hansuaundnuaziouna 4 ouna
A
9 Input=[I, I, I. V,/1,]
A o o J v a Ly J o a AaaAa a
3. NF3_2PHG N auilansuaunsn 4 Heanduaundnuaziounea 4 oumna
A
A0 Input=[V, I, I, 1]
W99 3195 Tsunsy Matlab TumisiSenuivesinIs-leFuaazuuy
v 4
12 ldrmasumasaesdanaiatiosNgamudwuaail 0.1753, 0.1458 1ag 0.0907
o Ly d d
434 szuuils-Wesdamsumaansialean
=X 3 o a o [ 4 4
muAvvil laduaueszuuials-leddmsumlaasnsnanead I 3 gluvu
A g =l =1 9 o [ = o a AA o A o dy a =l
wolumsilseuneunielaaiedrauaedny szuuia ls-Haegniuauelaeil Tagid1s-Wads
A o o s o P A o A A o o
wuun 1 dmsulaasnsaneadunualy NF1 SLG #als-Assuuun 2 dmsy
s o P a ~ A o o s %
maasnsaneadunuale NF2 SLG uazials-desuuun 3 dmsudainsinaoan
UNUAIY NF3_SLG
A o o J o a Y J o a aa a
1.NF1_ SLG Udmuilanduandn 3 dansuamnsnuasiouna 4 oune
A
9 Input=[V, I, V,/1,1]
A o [ J v a J o a A A a
2.NF2_SLG Inuuilanduaudn 3 dansuamndnuaziouna 4 ouna
) Input = [V, I, cos(8, -6,)]
A o o a J o a aa a
3.NF3_SLG usmuilanduaundn 4 deaduaudnuaziouna 4 ouna
A
A0 Input=[V, I, I, 1]
¥a991nm3 195 Tsunsu Matlab TumisiFenivesinls-leFuaazuuy

' E4
vwldnmasiuiasdosianaiatiosNganudauasil 0.21875,0.210484 ag 0.0729
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44  ayy
TumsmigadeddmsvldlunmsGeuivesszoninls-led msmareddmsy
= Y o Y o J a J [l 9
msieudimldnnnsiaeungmsaimanaeaduumeds ihwesszuunaaen Taegld
0 ¢ a % 1 a I
Tis1nsu Matlab/Simulink 9nms$raeargmssinavleanuudiedliih wismeaesnla
o @ o < Y ]
1nMssaes Ao vwmveusiau ihwazvuiavesnszue lah i ld1dduyadiedalu
=Y ] LA Aa o [ 4 1
msisenvesszuuinls-iled ludmwvesmsdszgnaldszvuinls-laddmsuleaduaay
& Ao a = ] A ~ o Ao a Y A
suviumsdendmlsdunatazid lU luszuniaIs-Hediumsidenduilsouyadoudon
o Ax o 1 Aav dy 9q 9 Y <3| Y
awmlsifianvuzan swddeil ld1dvinevewssdunazvmnavesnszud il uiluyadoya

a U

TumsiFoudvesszuviinls-ladlumsiloanuaedvidh



A
UNnn 5
msaraesmstesnuaeadlni

MYz UUN -

51  pani

d‘ 9 a [ dd‘ 9 os/’ 1 = a A
Lllﬂulﬂiz‘]JiJuUIi-W“ﬁcﬁﬂLﬂﬂﬂgﬁﬂuﬂﬂlmu@]@u@]E]Ulﬂﬂ@ﬂ1i‘1/lﬂ’dﬁ]ﬂﬂi$ﬁ‘1/l‘ﬁﬂﬁ/‘lﬂ'li

[l
=1

4 1
Mamvesszuuia Is-Hed msnadevzilaemsIdgadoyanadniuluienmsnaaou
: V¥, ! A o i 2
Tagmwz Yoyanadouildde lusriudoyanldlumsSeuivesszoniials-lad ey
Aa A a o A aw dy Y 1A =l o
msudalszaninmuesiinls-led luauisetazuaadddmunia ls-ladawnsotloady

e vl

52  wamsdaesmatesnumeadliihargszuuiialswlasas

=

2 o ¢ a 7o '
mMinageUIzisuMsIaounamsainmsinaneadnuszun Wi uuaiode T
S 22 A 2 o 4 4 23 7 Y o 9 =
AMWeE1 100 1105 1duUA FalinsasmsileasiuToun 1 Nszez 0-85 1e5i1dud ndnihwoyad

Y @ a = Y o Y = = o
lalnaaeunuszuuia1s-ed anugndsslumsioug ldnnmsfSeufisunaneui

9y = [ Y

d‘ Y a [ = o’j = Qsj zé 1 g’ d‘
waﬂ”lmmizuuuﬂi-wcw mauamflmmmﬁauuuumwm 231 ﬁlgﬂcm”lwﬁmwmmamm

U a U

' '
Y A =1

@ J @ o @ I~ @ {
1 lunsGeuiananluiedn 4.2.1 dmsvdeyanlfiluganaaeuudadansnei 5.1

a5 5.1 Yoyah lmiluganaouuszuy i
a a 4 ) ] a J Y 4
%uﬂﬂl@ﬁﬂﬁlﬂﬂﬂ@ﬁﬁ mgmuwmmimmhaﬂ mmmumummﬂaaﬂ
(1losiFue) (o)
i avload (A-B-C) x =0, 5, 10, 15, 20, 25, 30, 35, | R, = le-6, 5, 10, 15, 20,
naaeulaload (B-C) 40, 45, 50, 55, 60, 65, 70, 75, | 25, 30, 35, 40, 45, 50

aounaainsaead (B-C-G) | 80, 85,90, 95, 100

wlaasnsnaead (A-G)




5.2.1

Vo952 UUNI 13- Ay HFUaaIndan15199 5.2 HaLA13 19N 5.3

wam3ssaeamstlesiumeaslnihnsalalanoan
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VEIUVRIAIEe 9 NldnamssnadmsvlFlumsmagouilszanom

M13°99 5.2 wamsmuInU AUV IgANATe U S UTT UV 13- dnsal

awlarloadiifo R, =5 Tou

waus sy T (Thad)

vnanseua Wi wouuls)

TLEYN
(1/esidun) v, v, V. I, 1, I

0 0.03 0.11 0.04 68.72 67.56 70.42
5 391 3.92 3.89 65.77 64.80 67.21
10 28.41 28.43 28.53 47.86 47.24 48.82
15 37.04 37.08 37.11 41.53 41.05 42.36
20 43.66 43.66 43.76 36.71 36.33 37.39
25 48.90 48.88 49.02 32.90 32.56 33.46
30 53.14 53.18 53.22 29.78 29.47 30.33
35 56.66 56.68 56.75 27.22 26.95 27.70
40 59.62 59.64 59.70 25.05 24 81 25.49
45 62.14 62.16 62.23 23.21 22.99 23.61
50 64.32 64.34 64.40 21.62 21.42 21.99
55 66.23 66.19 66.33 20.24 20.06 20.56
60 67.90 67.86 67.99 19.02 18.85 19.32
65 69.38 69.33 69.48 17.94 17.78 18.21
70 70.70 70.67 70.77 16.97 16.83 17.24
75 71.87 71.87 71.96 16.10 15.96 16.36
80 72.95 72.93 73.02 15.32 15.19 15.57
85 73.94 73.88 74.00 14.62 14.49 14.84
90 74.79 74.80 74.89 13.96 13.85 14.19
95 75.62 75.59 75.68 13.37 13.26 13.58
100 76.24 76.42 76.47 12.83 12.72 13.03




M13°99 5.3 WM IMUIVVNAIMVIFANAT Ud M IV UUHI 15-Herd

nsdienulaneadiiie R, = 10 Towy
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wnaussau 1 (Thad)

vinanszua i eunls)

TTYSNN
(Lﬂﬁliéfmﬁl) v, v, \' I, I, I

0 50.01 49.90 49.90 52.66 52.56 52.57
5 49.61 49.55 49.55 50.96 50.91 50.93
10 51.77 51.67 51.73 39.49 39.44 39.44
15 54.54 54.49 54.57 35.00 34.96 34.99
20 57.44 57.36 57.46 31.40 31.36 31.37
25 60.14 60.12 60.18 28.42 28.40 28.42
30 62.64 62.58 62.68 25.95 25.92 25.94
35 64.89 64.81 64.92 23.85 23.82 23.83
40 66.91 66.81 66.95 22.04 22.01 22.02
45 68.71 68.69 68.73 20.45 20.44 20.46
50 70.37 70.29 70.43 19.08 19.05 19.05
55 71.88 71.79 71.94 17.84 17.82 17.82
60 73.26 73.22 73.31 16.72 16.71 16.71
65 74.56 74.51 74.60 15.71 15.70 15.70
70 75.80 75.70 75.85 14.79 14.78 14.76
75 76.96 76.96 76.97 13.92 13.91 13.91
80 78.13 78.03 78.20 13.11 13.10 13.08
85 79.29 79.24 79.32 12.32 12.31 12.29
90 80.50 80.45 80.54 11.54 11.53 11.51
95 81.81 81.79 81.85 10.73 10.72 10.70
100 83.33 83.30 83.35 9.86 9.85 9.83
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o [ 4 1 d‘ 9 o [ 1 Y
dmsunateanauediui laninnissiassnistesiuatedvihdae

1 4 1 a o
A13199 5.4 wa A dmvesszUUl Is-HaFlunsnade udeyanadon

nstienulanoad

Distance

Desire-Trip

NF1_3PH

NF2_3PH

NF3_3PH

1

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

&5

90

95

100




Hoatuemedd Iiionaamanoad

M13199 5.5 MIMUVEd NF1_3PH dwsuaulaviead

90

o [ 1 dyd Y Aa A a Y, =
dwsuluawiilumsuaadlmnulscansnnuesszuunl Is-Has luns

FLHSNN NANITIY (UIUAIDED) Han 1391911 (1o s1Fud)
(o) PnADY AaNA1A PnADY AANA1A

0 11 0 100.00 0.00
5 11 0 100.00 0.00
10 11 0 100.00 0.00
15 11 0 100.00 0.00
20 11 0 100.00 0.00
25 11 0 100.00 0.00
30 11 0 100.00 0.00
35 11 0 100.00 0.00
40 11 0 100.00 0.00
45 11 0 100.00 0.00
50 11 0 100.00 0.00
55 11 0 100.00 0.00
60 11 0 100.00 0.00
65 11 0 100.00 0.00
70 11 0 100.00 0.00
75 11 0 100.00 0.00
80 11 0 100.00 0.00
85 7 4 63.64 36.36
90 10 1 90.91 9.09
95 11 0 100.00 0.00
100 10 1 90.91 9.09
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FLHSNN NANITIY (UIUAIDE) Han 1391911 (1o 31Fud)
(o) PnADY AaNA1A QnADY AANA1A

0 11 0 100.00 0.00
5 11 0 100.00 0.00
10 11 0 100.00 0.00
15 11 0 100.00 0.00
20 11 0 100.00 0.00
25 11 0 100.00 0.00
30 11 0 100.00 0.00
35 11 0 100.00 0.00
40 11 0 100.00 0.00
45 11 0 100.00 0.00
50 11 0 100.00 0.00
55 11 0 100.00 0.00
60 11 0 100.00 0.00
65 11 0 100.00 0.00
70 11 0 100.00 0.00
75 11 0 100.00 0.00
80 11 0 100.00 0.00
85 8 3 72.73 27.27
90 9 2 81.82 18.18
95 10 1 90.91 9.09
100 10 1 90.91 9.09
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0 11 0 100.00 0.00
5 11 0 100.00 0.00
10 11 0 100.00 0.00
15 11 0 100.00 0.00
20 11 0 100.00 0.00
25 11 0 100.00 0.00
30 11 0 100.00 0.00
35 11 0 100.00 0.00
40 11 0 100.00 0.00
45 11 0 100.00 0.00
50 11 0 100.00 0.00
55 11 0 100.00 0.00
60 11 0 100.00 0.00
65 11 0 100.00 0.00
70 11 0 100.00 0.00
75 11 0 100.00 0.00
80 11 0 100.00 0.00
85 9 2 81.82 18.18
90 11 0 100.00 0.00
95 11 0 100.00 0.00
100 10 1 90.91 9.09
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Vo952 UUNI 13- ArHUan 99915197 5.8 HALAIT 19N 5.9

M13°99 5.8 WAMIAMUIVVNAIMVBIFANAT UT M I UTE UUHI 13-Hed

nsdiaeuaeadiio R =5 Totu

[ (% 1 = d
Wﬁfni‘i]1ﬁf)\‘iﬂ1§‘ﬂﬂ\‘iﬂ1—!ﬁ1ﬂﬁﬁﬂ§mﬁﬂﬁ!ﬂﬁﬂﬂaﬂ
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VEIUVRIAIEE q NldnamssnadmsvlFlumsnageulszanam

wnaus sy T (Thad)

vinanszua i weunls)

TTYSNN
(Lﬂaicfmﬁ') v, V, Ve I, I, I.
0 93.90 46.97 46.95 0.00 59.79 59.79
5 93.91 47.35 46.80 0.00 57.35 57.35
10 93.83 54.35 51.68 0.00 41.72 41.72
15 93.86 58.29 55.53 0.00 36.24 36.23
20 93.92 61.58 59.01 0.00 32.00 32.00
25 93.99 64.45 61.95 0.00 28.68 28.68
30 93.93 66.96 64.64 0.00 25.97 25.97
35 93.92 69.00 66.88 0.00 23.70 23.70
40 93.92 70.91 68.74 0.00 21.85 21.85
45 93.96 72.36 70.52 0.00 20.21 20.21
50 93.92 73.84 71.92 0.00 18.83 18.83
55 93.95 75.07 73.21 0.00 17.64 17.64
60 93.89 76.12 74.42 0.00 16.56 16.56
65 93.91 77.04 75.49 0.00 15.61 15.61
70 93.90 77.93 76.43 0.00 14.79 14.79
75 93.90 78.75 77.24 0.00 14.03 14.03
80 93.94 79.33 78.10 0.00 13.34 13.35
85 93.92 80.07 78.74 0.00 12.72 12.72
90 93.91 80.70 79.35 0.00 12.16 12.17
95 93.89 81.26 79.93 0.00 11.65 11.65
100 93.92 81.66 80.54 0.01 11.18 11.17
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wnaussau 1 (Thad)

vinanszua i eunls)

TTYSNN
(Lﬂﬁliéfmﬁl) v, v, \' I, I, I

0 94.01 31.62 31.62 0.00 45.61 45.61
5 93.82 33.69 33.69 0.00 44.17 44.17
10 93.90 47.24 47.24 0.00 34.20 3421
15 93.95 52.66 52.66 0.00 30.33 30.33
20 93.93 57.07 57.07 0.00 27.15 27.15
25 93.89 60.51 60.51 0.00 24.63 24.64
30 93.88 63.52 63.52 0.00 22.47 22.47
35 93.91 65.98 65.98 0.00 20.65 20.66
40 93.90 68.24 68.24 0.00 19.05 19.05
45 93.94 70.00 70.00 0.00 17.71 17.71
50 93.91 71.60 71.60 0.00 16.51 16.51
55 93.86 73.09 73.09 0.00 15.43 15.43
60 93.90 74.33 74.33 0.00 14.47 14.47
65 93.92 75.50 75.50 0.00 13.60 13.60
70 93.88 76.51 76.51 0.00 12.80 12.80
75 93.91 77.52 77.52 0.00 12.04 12.04
80 93.91 78.45 78.45 0.00 11.34 11.33
85 93.90 79.32 79.32 0.00 10.66 10.66
90 93.95 80.23 80.23 0.00 9.97 9.98
95 93.87 81.22 81.22 0.00 9.27 9.27
100 93.92 82.35 82.35 0.00 8.51 8.51
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M13197 5.11 Mymauvesiials-fad NF1_2PH dwisuasalarload

o d < 4
Nan15iau (1esisua)

FLHSNN NANITIY (UIUAIDED)

(o) gnADY AANA1A PnADY AANA1A
0 11 0 100.00 0.00
5 11 0 100.00 0.00
10 11 0 100.00 0.00
15 11 0 100.00 0.00
20 11 0 100.00 0.00
25 11 0 100.00 0.00
30 11 0 100.00 0.00
35 11 0 100.00 0.00
40 11 0 100.00 0.00
45 11 0 100.00 0.00
50 11 0 100.00 0.00
55 11 0 100.00 0.00
60 11 0 100.00 0.00
65 11 0 100.00 0.00
70 11 0 100.00 0.00
75 11 0 100.00 0.00
80 11 0 100.00 0.00
85 9 2 81.82 18.18
90 11 0 100.00 0.00
95 11 0 100.00 0.00

100 10 1 90.91 9.09
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TSYSNN

- 4
(o sisua)

NANITIY (UIUAIDE)

o d < 4
Nan15iau (1eosisua)

gnADY Aanain PnADY Aanain

0 11 0 100.00 0.00
5 11 0 100.00 0.00
10 11 0 100.00 0.00
15 11 0 100.00 0.00
20 11 0 100.00 0.00
25 11 0 100.00 0.00
30 11 0 100.00 0.00
35 11 0 100.00 0.00
40 11 0 100.00 0.00
45 11 0 100.00 0.00
50 11 0 100.00 0.00
55 11 0 100.00 0.00
60 11 0 100.00 0.00
65 11 0 100.00 0.00
70 11 0 100.00 0.00
75 10 1 90.91 9.09
80 9 2 81.82 18.18
85 9 2 81.82 18.18
90 5 6 4545 54.55
95 8 3 72.73 27.27
100 8 3 72.73 27.27
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FLHSNN NANI59U (UIUAIDED) nansiau (osiFud)
(esigus) gnADY AANA1A gNADY AANA1A

0 11 0 100.00 0.00
5 11 0 100.00 0.00
10 11 0 100.00 0.00
15 11 0 100.00 0.00
20 11 0 100.00 0.00
25 11 0 100.00 0.00
30 11 0 100.00 0.00
35 11 0 100.00 0.00
40 11 0 100.00 0.00
45 11 0 100.00 0.00
50 11 0 100.00 0.00
55 11 0 100.00 0.00
60 11 0 100.00 0.00
65 11 0 100.00 0.00
70 10 1 90.91 9.09
75 10 1 90.91 9.09
80 7 4 63.64 36.36
85 7 4 63.64 36.36
90 7 4 63.64 36.36
95 7 4 63.64 36.36
100 10 1 90.91 9.09
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Vo952 UUN 13- ArHUaaIa991519% 5.14 1azA15199 5.15

M13199 5.14 wanIMUIVNVNAUVBIYANAT U 1T UTZ UV 15-Hrdnsal

¢ s A e
douraasnsAneadiie R, =5 Tony

o [y \ = d d
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VEIUVRIAIEe 9 NldnamssadmsvlFlumsnagouilszanom

wnaussau i (Thad)

vinanszua il eunls)

S2EEN
(esiud) v, v, V. I, 1, I

0 99.85 0.00 0.00 2.39 65.88 70.01
5 99.15 6.23 6.06 2.10 62.37 65.86
10 96.36 36.29 35.16 0.94 43.33 4495
15 95.81 4492 43.52 0.68 37.31 38.64
20 95.36 51.13 49.73 0.51 32.78 33.89
25 95.09 55.87 54.52 0.38 29.27 30.23
30 94.87 59.67 58.32 0.28 26.44 27.30
35 94.68 62.73 61.48 0.20 24.11 24.88
40 94.52 65.28 64.10 0.13 22.16 22.86
45 94.38 67.45 66.31 0.06 20.51 21.16
50 94.30 69.32 68.19 0.00 19.09 19.69
55 94.14 70.91 69.87 0.06 17.85 18.41
60 94.03 72.33 71.31 0.13 16.76 17.29
65 93.90 73.56 72.59 0.20 15.80 16.30
70 93.79 74.65 73.73 0.28 14.96 15.43
75 93.62 75.64 74.73 0.38 14.19 14.64
80 93.43 76.50 75.64 0.51 13.51 13.93
85 93.16 77.22 76.52 0.68 12.89 13.28
90 92.79 77.91 77.21 0.94 12.34 12.72
95 92.10 78.47 77.83 1.40 11.84 12.21
100 90.80 78.84 78.29 2.39 11.43 11.81
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S2H=9 wnaussau 1 (Thad) vinanszua i @eunls)
(Lﬂﬁliéfmﬁl) v, v, \' I, I, I

0 97.66 47.50 50.45 1.94 51.00 54.07
5 97.40 49.05 47.83 1.75 48.21 52.12
10 95.91 59.85 46.00 0.87 34.30 38.91
15 95.48 63.54 50.01 0.64 30.04 34.05
20 95.16 66.40 54.04 0.48 26.79 30.26
25 94.92 68.77 57.63 0.36 24.18 27.21
30 94.74 70.78 60.75 0.27 22.04 2471
35 94.58 72.53 63.44 0.19 20.23 22.62
40 94.44 74.07 65.77 0.12 18.68 20.84
45 94.33 75.53 67.75 0.06 17.34 19.33
50 94.20 76.74 69.57 0.00 16.16 17.98
55 94.10 77.83 71.20 0.06 15.10 16.79
60 93.99 78.87 72.65 0.12 14.15 15.73
65 93.88 79.84 73.97 0.19 13.29 14.77
70 93.73 80.76 75.19 0.27 12.50 13.90
75 93.61 81.66 76.32 0.36 11.77 13.10
80 93.44 82.54 77.41 0.48 11.08 12.33
85 93.21 83.40 78.51 0.64 10.43 11.60
90 92.92 84.28 79.66 0.87 9.81 10.85
95 92.48 85.29 80.88 1.24 9.23 10.07
100 91.74 86.27 82.58 1.94 8.73 9.08
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FLHSNN NANITIY (UIUAID D) Han 1391911 (1o S1Fud)
(o sidus) QnADY AANA1A PnADY AANA1A

0 11 0 100.00 0.00
5 11 0 100.00 0.00
10 11 0 100.00 0.00
15 11 0 100.00 0.00
20 11 0 100.00 0.00
25 11 0 100.00 0.00
30 11 0 100.00 0.00
35 11 0 100.00 0.00
40 11 0 100.00 0.00
45 11 0 100.00 0.00
50 11 0 100.00 0.00
55 11 0 100.00 0.00
60 11 0 100.00 0.00
65 11 0 100.00 0.00
70 11 0 100.00 0.00
75 11 0 100.00 0.00
80 11 0 100.00 0.00
85 9 2 81.82 18.18
90 9 2 81.82 18.18
95 10 1 90.91 9.09
100 10 1 90.91 9.09
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o d < 4
Nan15iau (1eosisua)

FLHSNN NANITIY (UIUAIDE)

(o) PnADY AANA1A PnADY AANA1A
0 11 0 100.00 0.00
5 11 0 100.00 0.00
10 11 0 100.00 0.00
15 11 0 100.00 0.00
20 11 0 100.00 0.00
25 11 0 100.00 0.00
30 11 0 100.00 0.00
35 11 0 100.00 0.00
40 11 0 100.00 0.00
45 11 0 100.00 0.00
50 11 0 100.00 0.00
55 11 0 100.00 0.00
60 11 0 100.00 0.00
65 11 0 100.00 0.00
70 11 0 100.00 0.00
75 11 0 100.00 0.00
80 11 0 100.00 0.00
85 10 1 90.91 9.09
90 9 2 81.82 18.18
95 11 0 100.00 0.00

100 11 0 100.00 0.00
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wnaussau 1 (Thad)

vinanszua il weunls)

S2ETN
(esiud) A v, V. I, 1, I

0 24.11 24.25 24.11 63.58 63.51 63.74
5 24.50 24.50 24.57 61.05 61.00 61.29
10 36.19 36.22 36.26 45.14 45.10 45.38
15 42.60 42.65 42.68 39.42 39.37 39.64
20 47.96 4798 48.02 34.97 34.93 35.17
25 52.37 52.42 52.45 31.43 31.37 31.61
30 56.07 56.06 56.18 28.54 28.48 28.66
35 59.20 59.18 59.30 26.12 26.06 26.23
40 61.87 61.84 61.98 24.07 24.02 24.17
45 64.18 64.15 64.28 2231 2227 2241
50 66.20 66.17 66.29 20.78 20.75 20.88
55 67.97 67.99 68.03 19.44 19.41 19.54
60 69.56 69.56 69.61 18.26 18.23 18.35
65 70.99 70.93 71.09 17.22 17.19 17.27
70 72.28 72.22 72.38 16.27 16.24 16.31
75 73.47 73.40 73.56 15.41 15.39 15.44
80 74.57 74.53 74.64 14.61 14.60 14.64
85 75.60 75.55 75.69 13.89 13.87 13.90
90 76.61 76.55 76.67 13.20 13.19 13.20
95 77.60 77.57 77.66 12.55 12.55 12.53
100 78.65 78.58 78.73 11.92 11.91 11.87
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wnaussau Wi (Thad)

vinanszua i @ewals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.
0 60.85 60.75 60.76 45.76 45.70 45.73
5 60.35 60.30 60.31 4451 44.48 44.50
10 60.12 60.11 60.12 35.53 35.53 35.55
15 61.61 61.47 61.58 31.87 31.82 31.82
20 63.33 63.32 63.34 28.78 28.77 28.79
25 65.24 65.09 65.24 26.25 26.20 26.20
30 67.00 67.00 67.02 24.03 24.03 24.04
35 68.74 68.69 68.77 22.16 22.15 22.15
40 70.36 70.29 70.39 20.53 20.51 20.51
45 71.88 71.78 71.91 19.09 19.06 19.06
50 73.29 73.20 73.32 17.80 17.78 17.77
55 74.60 74.52 74.64 16.64 16.62 16.62
60 75.85 75.76 75.92 15.59 15.56 15.56
65 77.06 76.94 77.11 14.62 14.60 14.59
70 78.20 78.14 78.24 13.71 13.69 13.69
75 79.35 79.25 79.41 12.86 12.84 12.83
80 80.49 80.43 80.53 12.03 12.01 12.00
85 81.67 81.58 81.74 11.22 11.20 11.19
90 82.93 82.81 83.00 10.40 10.37 10.36
95 84.28 84.24 84.30 9.52 9.51 9.50
100 85.85 85.72 85.90 8.58 8.56 8.55
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wnaussau Wi (Thad)

vinanszua i @ewals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.
0 75.44 75.41 75.43 33.10 33.10 33.11
5 75.11 74.98 75.07 32.48 3243 32.47
10 73.55 73.44 73.54 27.38 27.34 27.37
15 73.66 73.54 73.66 25.06 25.02 25.04
20 74.12 74.07 74.13 23.02 23.00 23.02
25 74.85 74.78 74.83 21.24 21.22 21.22
30 75.65 75.64 75.67 19.65 19.64 19.65
35 76.59 76.48 76.60 18.25 18.23 18.23
40 77.52 77.40 77.55 16.99 16.96 16.96
45 78.47 78.35 78.47 15.83 15.81 15.81
50 79.41 79.29 79.42 14.78 14.76 14.76
55 80.33 80.22 80.38 13.81 13.78 13.78
60 81.26 81.18 81.29 12.89 12.87 12.87
65 82.21 82.08 82.24 12.04 12.01 12.01
70 83.12 83.07 83.15 11.21 11.19 11.19
75 84.09 83.98 84.15 10.41 10.39 10.39
80 85.08 84.96 85.13 9.62 9.60 9.60
85 86.09 85.99 86.15 8.82 8.80 8.80
90 87.16 87.11 87.18 8.00 7.99 7.99
95 88.30 88.21 88.36 7.14 7.12 7.12
100 89.51 89.41 89.58 6.21 6.19 6.19
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wnaussau Wi (Thad)

vinanszua i @ewals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.
0 82.02 81.83 81.97 25.40 25.35 25.39
5 81.72 81.62 81.71 24.99 24.97 24.99
10 80.45 80.27 80.42 21.73 21.68 21.72
15 80.27 80.17 80.27 20.14 20.12 20.14
20 80.40 80.27 80.40 18.71 18.68 18.70
25 80.69 80.58 80.71 17.41 17.38 17.40
30 81.12 81.03 81.13 16.22 16.20 16.21
35 81.65 81.54 81.67 15.13 15.11 15.12
40 82.20 82.19 82.22 14.12 14.11 14.12
45 82.82 82.82 82.84 13.19 13.18 13.19
50 83.48 83.44 83.52 12.32 12.31 12.32
55 84.17 84.12 84.19 11.50 11.49 11.50
60 84.86 84.81 84.90 10.72 10.71 10.71
65 85.57 85.52 85.62 9.97 9.96 9.96
70 86.34 86.24 86.34 9.24 9.23 9.23
75 87.07 87.04 87.08 8.52 8.52 8.52
80 87.84 87.80 87.87 7.81 7.80 7.80
85 88.66 88.56 88.69 7.09 7.08 7.08
90 89.48 89.43 89.47 6.35 6.34 6.34
95 90.34 90.26 90.35 5.58 5.56 5.56
100 91.19 91.14 91.24 4.76 475 4.75
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wnaussau Wi (Thad)

vinanszua i @ewals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.

0 85.37 85.31 85.37 20.43 20.42 20.44
5 85.21 85.11 85.21 20.16 20.14 20.16
10 84.22 84.18 84.21 17.82 17.81 17.82
15 84.07 83.95 84.08 16.66 16.64 16.66
20 84.07 83.97 84.11 15.58 15.55 15.58
25 84.26 84.11 84.26 14.58 14.55 14.57
30 84.52 84.38 84.51 13.64 13.62 13.63
35 84.86 84.70 84.87 12.78 12.75 12.76
40 85.25 85.14 85.25 11.95 11.93 11.94
45 85.69 85.57 85.72 11.18 11.16 11.17
50 86.15 86.07 86.21 10.45 10.43 10.44
55 86.65 86.65 86.65 9.74 9.74 9.74
60 87.20 87.15 87.21 9.07 9.06 9.06
65 87.77 87.68 87.78 8.42 8.40 8.41
70 88.34 88.23 88.38 7.78 7.76 7.77
75 88.91 88.89 88.91 7.14 7.13 7.13
80 89.53 89.41 89.60 6.51 6.49 6.50
85 90.14 90.06 90.20 5.86 5.85 5.86
90 90.78 90.67 90.86 5.21 5.20 5.20
95 91.42 91.33 91.49 4.53 4.52 4.53
100 92.07 91.96 92.14 3.83 3.82 3.82
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wnaussau Wi (Thad)

vinanszua i @ewals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.
0 87.36 87.37 87.36 17.04 17.04 17.04
5 87.25 87.24 87.24 16.83 16.83 16.83
10 86.55 86.46 86.57 15.04 15.03 15.05
15 86.39 86.33 86.42 14.13 14.12 14.13
20 86.40 86.29 86.43 13.27 13.26 13.27
25 86.50 86.38 86.53 12.46 12.44 12.46
30 86.67 86.59 86.68 11.70 11.69 11.70
35 86.92 86.79 86.97 10.98 10.96 10.98
40 87.21 87.10 87.26 10.29 10.27 10.29
45 87.53 87.50 87.56 9.63 9.62 9.63
50 87.92 87.81 87.97 9.01 8.99 9.00
55 88.32 88.22 88.36 8.40 8.39 8.39
60 88.74 88.66 88.77 7.81 7.80 7.81
65 89.18 89.07 89.24 7.24 7.22 7.23
70 89.63 89.53 89.71 6.67 6.66 6.66
75 90.11 90.02 90.15 6.11 6.10 6.10
80 90.58 90.55 90.59 5.54 5.54 5.54
85 91.07 91.03 91.11 4.97 4.97 4.97
90 91.57 91.52 91.61 4.40 4.39 4.39
95 92.07 91.95 92.16 3.81 3.80 3.80
100 92.56 92.46 92.64 3.19 3.18 3.19
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wnaussau Wi (Thad)

vinanszua i @ewals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.
0 88.69 88.61 88.68 14.59 14.59 14.60
5 88.71 88.47 88.69 14.44 14.41 14.44
10 88.11 87.99 88.12 13.00 12.98 12.99
15 87.96 87.83 88.01 12.24 12.22 12.24
20 88.00 87.81 88.01 11.54 11.51 11.53
25 88.02 87.88 88.07 10.86 10.84 10.86
30 88.13 88.08 88.16 10.21 10.20 10.21
35 88.33 88.23 88.38 9.59 9.58 9.59
40 88.56 88.48 88.59 9.00 8.99 9.00
45 88.85 88.73 88.86 8.44 8.42 8.43
50 89.14 89.06 89.14 7.89 7.88 7.88
55 89.44 89.37 89.48 7.35 7.34 7.35
60 89.78 89.72 89.82 6.83 6.83 6.83
65 90.15 90.08 90.18 6.32 6.32 6.32
70 90.52 90.44 90.56 5.82 5.81 5.82
75 90.90 90.82 90.95 5.32 5.31 5.31
80 91.29 91.20 91.36 4.81 4.81 4.81
85 91.69 91.60 91.76 431 4.30 431
90 92.09 91.98 92.17 3.80 3.79 3.79
95 92.48 92.39 92.56 3.27 3.26 3.27
100 92.86 92.76 92.97 2.74 2.73 2.73
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wnaussau Wi (Thad)

vinanszua i @ewals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.
0 89.59 89.45 89.66 12.75 12.73 12.76
5 89.48 89.46 89.54 12.61 12.60 12.62
10 89.10 89.05 89.14 11.40 11.40 11.41
15 89.03 88.96 89.04 10.78 10.77 10.78
20 89.03 88.90 89.07 10.18 10.16 10.18
25 89.09 88.95 89.13 9.60 9.58 9.60
30 89.19 89.08 89.22 9.04 9.03 9.04
35 89.34 89.29 89.33 8.50 8.50 8.50
40 89.52 89.42 89.59 7.99 7.97 7.99
45 89.72 89.73 89.73 7.48 7.48 7.48
50 89.97 89.96 89.99 7.00 7.00 7.00
55 90.25 90.16 90.31 6.53 6.52 6.53
60 90.53 90.47 90.58 6.06 6.05 6.06
65 90.83 90.76 90.88 5.60 5.60 5.60
70 91.14 91.06 91.19 5.15 5.14 5.15
75 91.46 91.37 91.52 4.70 4.69 4.70
80 91.78 91.69 91.86 425 424 425
85 92.11 92.01 92.19 3.79 3.79 3.79
90 92.43 92.35 92.52 3.33 3.33 3.33
95 92.76 92.66 92.84 2.87 2.86 2.86
100 93.08 92.97 93.17 2.39 2.38 2.39
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wnaussau Wi (Thad)

vinanszua i @ewals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.
0 90.24 90.16 90.23 11.31 11.31 11.31
5 90.18 90.13 90.18 11.19 11.19 11.20
10 89.85 89.82 89.89 10.16 10.16 10.17
15 89.81 89.76 89.80 9.62 9.61 9.62
20 89.80 89.77 89.80 9.09 9.09 9.09
25 89.86 89.75 89.90 8.59 8.58 8.59
30 89.93 89.91 89.95 8.10 8.09 8.10
35 90.07 89.98 90.12 7.63 7.62 7.63
40 90.22 90.19 90.24 7.17 7.16 7.17
45 90.42 90.33 90.46 6.72 6.71 6.72
50 90.62 90.53 90.67 6.29 6.28 6.29
55 90.84 90.77 90.89 5.86 5.85 5.86
60 91.08 91.00 91.14 5.44 5.43 5.44
65 91.33 91.26 91.38 5.03 5.02 5.03
70 91.60 91.51 91.66 4.62 4.61 4.62
75 91.87 91.81 91.90 421 420 420
80 92.14 92.04 92.22 3.80 3.79 3.80
85 92.41 92.31 92.50 3.39 3.38 3.38
90 92.69 92.59 92.77 297 2.96 2.97
95 92.97 92.86 93.05 2.55 2.54 2.55
100 93.23 93.18 93.25 2.12 2.12 2.12
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wnaussau i (Thad)

vinanszua i @ewnals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.

0 90.74 90.59 90.78 10.17 10.15 10.17
5 90.66 90.56 90.77 10.06 10.05 10.07
10 90.44 90.31 90.51 9.16 9.15 9.17
15 90.39 90.34 90.40 8.68 8.67 8.68
20 90.41 90.27 90.45 8.22 8.20 8.22
25 90.43 90.36 90.48 7.77 7.76 7.77
30 90.50 90.48 90.52 7.33 7.33 7.33
35 90.62 90.57 90.65 6.91 6.90 6.91
40 90.76 90.71 90.79 6.49 6.49 6.49
45 90.92 90.84 90.98 6.09 6.08 6.09
50 91.10 90.99 91.18 5.70 5.69 5.70
55 91.28 91.20 91.36 5.31 5.30 5.31
60 91.50 91.42 91.56 493 4.92 493
65 91.71 91.62 91.79 4.55 4.55 4.55
70 91.93 91.84 92.02 418 4.17 4.18
75 92.16 92.07 92.26 3.80 3.80 3.80
80 92.39 92.31 92.50 3.43 3.42 3.43
85 92.63 92.53 92.74 3.06 3.05 3.06
90 92.87 92.78 92.96 2.68 2.67 2.68
95 93.10 93.04 93.18 2.29 2.29 2.29
100 93.32 93.32 93.34 1.90 1.90 1.90
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wnaussau Wi (Thad)

vinanszua i @ewals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.

0 93.68 29.25 29.25 0.00 55.17 55.18

5 93.92 30.91 30.91 0.00 53.02 53.02
10 93.90 45.55 45.55 0.00 39.22 39.23
15 93.85 51.34 51.34 0.00 34.25 34.25
20 93.86 56.00 56.00 0.00 30.42 30.41
25 93.93 59.73 59.73 0.00 27.30 27.30
30 93.92 62.77 62.77 0.00 24.78 24.78
35 93.95 65.27 65.27 0.00 22.69 22.69
40 93.91 67.49 67.49 0.00 20.90 20.90
45 93.92 69.43 69.43 0.00 19.37 19.37
50 93.92 71.02 71.02 0.00 18.04 18.04
55 93.92 7241 72.41 0.00 16.89 16.88
60 93.90 73.74 73.74 0.00 15.84 15.84
65 93.85 74.73 74.73 0.00 14.95 14.95
70 93.91 75.77 75.77 0.00 14.11 14.11
75 93.89 76.75 76.75 0.00 13.34 13.34
80 93.93 7743 77.43 0.00 12.69 12.68
85 93.86 78.28 78.28 0.00 12.02 12.02
90 93.91 78.99 78.99 0.00 11.42 11.43
95 93.88 79.51 79.51 0.00 10.87 10.86
100 93.85 80.06 80.06 0.00 10.32 10.29
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wnaussau 1 (Thad)

vinanszua il weunls)

SLETN
(esiud) v, v, v, 1, 1, I

0 93.89 41.49 41.49 0.00 39.57 39.57

5 93.91 42.64 42.64 0.00 38.50 38.50
10 93.90 51.98 51.98 0.00 30.74 30.74
15 93.89 56.22 56.22 0.00 27.55 27.55
20 93.90 59.82 59.82 0.00 24.90 24.90
25 93.89 62.84 62.84 0.00 22.69 22.69
30 93.87 65.47 65.47 0.00 20.79 20.79
35 93.93 67.66 67.66 0.00 19.18 19.18
40 93.88 69.58 69.58 0.00 17.77 17.77
45 93.97 71.31 71.31 0.00 16.52 16.52
50 93.88 72.92 72.92 0.00 15.38 15.38
55 93.89 74.25 74.25 0.00 14.39 14.39
60 93.88 75.43 75.43 0.00 13.49 13.49
65 93.88 76.62 76.62 0.00 12.64 12.64
70 93.93 77.74 77.74 0.00 11.85 11.85
75 93.87 78.77 78.77 0.00 11.10 11.10
80 93.89 79.77 79.77 0.00 10.39 10.39
85 93.93 80.73 80.73 0.00 9.69 9.69
90 93.89 81.77 81.77 0.00 8.97 8.97
95 93.89 82.87 82.87 0.00 8.22 8.22
100 93.93 84.15 84.15 0.00 7.39 7.40
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 93.96 59.53 59.53 0.01 28.64 28.64
5 93.91 60.03 60.03 0.00 28.14 28.13
10 93.90 63.52 63.52 0.00 23.70 23.70
15 93.90 65.64 65.64 0.00 21.68 21.68
20 93.89 67.68 67.68 0.01 19.92 19.92
25 93.90 69.46 69.46 0.00 18.40 18.40
30 93.90 71.16 71.16 0.00 17.02 17.02
35 93.91 72.72 72.72 0.01 15.80 15.82
40 93.90 74.21 74.21 0.00 14.68 14.68
45 93.85 75.56 75.56 0.00 13.69 13.69
50 93.89 76.78 76.78 0.00 12.77 12.77
55 93.88 77.92 77.92 0.00 11.93 11.93
60 93.88 78.92 78.92 0.00 11.15 11.15
65 93.90 80.00 80.00 0.00 10.40 10.40
70 93.94 80.95 80.95 0.00 9.69 9.69
75 93.85 81.94 81.94 0.00 9.01 9.01
80 93.89 82.94 82.94 0.00 8.32 8.32
85 93.86 83.96 83.96 0.00 7.63 7.63
90 93.90 85.11 85.11 0.00 6.91 6.91
95 93.92 86.22 86.22 0.00 6.16 6.16
100 93.89 87.50 87.50 0.00 5.35 5.35




A o Il Aq Y = Y = s A 4
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 93.85 69.30 69.30 0.00 22.00 22.00
5 93.92 69.54 69.54 0.00 21.64 21.64
10 93.92 71.28 71.28 0.00 18.79 18.79
15 93.95 72.46 72.46 0.00 17.42 17.42
20 93.90 73.73 73.73 0.00 16.18 16.18
25 93.88 74.84 74.84 0.00 15.07 15.07
30 93.87 76.02 76.02 0.00 14.03 14.03
35 93.88 77.13 77.13 0.00 13.09 13.09
40 93.92 78.16 78.16 0.00 12.22 12.22
45 93.90 79.21 79.21 0.00 11.41 11.41
50 93.90 80.18 80.18 0.00 10.65 10.65
55 93.91 81.03 81.03 0.00 9.95 9.95
60 93.91 82.01 82.01 0.00 9.27 9.27
65 93.92 82.78 82.78 0.00 8.63 8.63
70 93.91 83.74 83.74 0.00 7.99 7.99
75 93.88 84.67 84.67 0.00 7.37 7.37
80 93.88 85.42 85.42 0.00 6.76 6.76
85 93.93 86.38 86.38 0.00 6.12 6.12
90 93.88 87.29 87.29 0.00 5.49 5.49
95 93.90 88.26 88.26 0.01 4.82 4.82
100 93.85 89.25 89.25 0.00 4.11 4.11
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wnaussau i (Thad)

vinanszua i @ewnals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.
0 93.91 75.10 75.10 0.00 17.69 17.69
5 93.93 75.07 75.07 0.00 17.45 17.45
10 93.87 76.32 76.32 0.00 15.42 15.42
15 93.90 77.07 77.07 0.00 14.41 14.41
20 93.93 77.89 77.89 0.00 13.47 13.47
25 93.90 78.69 78.69 0.00 12.61 12.61
30 93.90 79.53 79.53 0.00 11.80 11.80
35 93.91 80.32 80.32 0.00 11.05 11.05
40 93.89 81.20 81.20 0.00 10.33 10.33
45 93.91 81.88 81.88 0.00 9.68 9.68
50 93.91 82.75 82.75 0.00 9.03 9.03
55 93.89 83.53 83.53 0.00 8.42 8.42
60 93.89 84.19 84.19 0.00 7.85 7.85
65 93.89 84.95 84.95 0.00 7.28 7.28
70 93.89 85.77 85.77 0.00 6.72 6.72
75 93.89 86.51 86.51 0.00 6.17 6.17
80 93.89 87.28 87.28 0.00 5.62 5.62
85 93.91 88.01 88.01 0.00 5.07 5.07
90 93.91 88.73 88.73 0.00 4.50 4.50
95 93.85 89.51 89.51 0.00 3.92 3.92
100 93.88 90.37 90.37 0.00 3.31 3.31
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wnaussau i (Thad)

vinanszua i @ewnals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.

0 93.90 78.72 78.72 0.00 14.75 14.75
5 93.93 78.78 78.78 0.00 14.57 14.57
10 93.89 79.60 79.60 0.00 13.02 13.02
15 93.92 80.18 80.18 0.00 12.23 12.23
20 93.88 80.81 80.81 0.00 11.48 11.48
25 93.88 81.36 81.36 0.00 10.79 10.79
30 93.92 82.02 82.02 0.00 10.12 10.12
35 93.89 82.73 82.73 0.00 9.49 9.49
40 93.93 83.30 83.30 0.00 8.90 8.90
45 93.88 84.04 84.04 0.00 8.33 8.33
50 93.93 84.60 84.60 0.00 7.79 7.79
55 93.89 85.30 85.30 0.00 7.26 7.26
60 93.91 85.87 85.87 0.00 6.76 6.76
65 93.88 86.58 86.58 0.00 6.26 6.26
70 93.91 87.21 87.21 0.00 5.76 5.76
75 93.90 87.85 87.85 0.00 5.28 5.28
80 93.90 88.49 88.49 0.00 4.79 4.79
85 93.87 89.09 89.09 0.00 4.30 4.30
90 93.88 89.76 89.76 0.00 3.80 3.80
95 93.91 90.41 90.41 0.00 3.29 3.29
100 93.86 91.21 91.21 0.00 2.76 2.76
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wnaussau i (Thad)

vinanszua i @ewnals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.

0 93.90 81.22 81.22 0.00 12.63 12.63
5 93.89 81.24 81.24 0.00 12.49 12.49
10 93.88 81.98 81.98 0.00 11.24 11.24
15 93.89 82.32 82.32 0.00 10.60 10.60
20 93.93 82.84 82.84 0.00 9.97 9.97
25 93.91 83.30 83.30 0.00 9.40 9.40
30 93.88 83.86 83.86 0.00 8.84 8.84
35 93.88 84.45 84.45 0.00 8.30 8.30
40 93.94 84.95 84.95 0.00 7.79 7.79
45 93.90 85.57 85.57 0.00 7.29 7.29
50 93.92 86.04 86.04 0.00 6.82 6.82
55 93.88 86.60 86.60 0.00 6.36 6.36
60 93.89 87.16 87.16 0.00 5.91 591
65 93.93 87.61 87.61 0.00 5.47 5.47
70 93.90 88.27 88.27 0.00 5.03 5.03
75 93.88 88.80 88.80 0.00 4.60 4.60
80 93.86 89.38 89.38 0.00 4.16 4.16
85 93.88 89.94 89.94 0.00 3.72 3.72
90 93.89 90.49 90.49 0.00 3.28 3.28
95 93.87 91.06 91.06 0.00 2.83 2.83
100 93.87 91.58 91.58 0.00 2.36 2.36




A o Il Aq Y = Y = s A 4
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ() v, v, \' I, I, I
0 93.82 82.99 82.99 0.00 11.05 11.05
5 93.89 83.06 83.06 0.00 10.92 10.92
10 93.90 83.58 83.58 0.00 9.88 9.88
15 93.92 83.95 83.95 0.00 9.33 9.33
20 93.90 84.39 84.39 0.00 8.81 8.81
25 93.94 84.82 84.82 0.00 8.30 8.30
30 93.90 85.21 85.21 0.00 7.83 7.83
35 93.89 85.78 85.78 0.00 7.36 7.36
40 93.92 86.13 86.13 0.00 6.91 6.91
45 93.91 86.70 86.70 0.00 6.47 6.47
50 93.88 87.17 87.17 0.00 6.06 6.06
55 93.91 87.54 87.54 0.00 5.65 5.65
60 93.89 88.11 88.11 0.00 5.24 5.24
65 93.90 88.56 88.56 0.00 4.85 4.85
70 93.91 89.07 89.07 0.00 4.45 4.45
75 93.94 89.52 89.52 0.00 4.06 4.06
80 93.90 90.02 90.02 0.00 3.67 3.67
85 93.90 90.50 90.50 0.00 3.28 3.28
90 93.92 90.90 90.90 0.00 2.88 2.88
95 93.87 91.39 91.39 0.00 2.48 2.48
100 93.93 91.96 91.96 0.00 2.06 2.06
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 93.92 84.32 84.32 0.00 9.80 9.80
5 93.89 84.37 84.37 0.00 9.70 9.70
10 93.89 84.87 84.87 0.00 8.80 8.80
15 93.90 85.28 85.28 0.00 8.32 8.32
20 93.88 85.65 85.65 0.00 7.87 7.87
25 93.93 85.91 85.91 0.00 7.43 7.43
30 93.89 86.39 86.39 0.00 7.01 7.01
35 93.91 86.76 86.76 0.00 6.60 6.60
40 93.89 87.17 87.17 0.00 6.20 6.20
45 93.90 87.54 87.54 0.00 5.82 5.82
50 93.90 88.00 88.00 0.00 5.44 5.44
55 93.90 88.34 88.34 0.00 5.07 5.07
60 93.92 88.75 88.75 0.00 4.71 4.71
65 93.90 89.26 89.26 0.00 435 4.35
70 93.90 89.64 89.64 0.00 3.99 3.99
75 93.90 90.11 90.11 0.00 3.64 3.64
80 93.89 90.43 90.43 0.00 3.29 3.29
85 93.89 90.98 90.98 0.00 2.93 2.93
90 93.86 91.34 91.34 0.00 2.57 2.57
95 93.87 91.75 91.75 0.00 2.20 2.20
100 93.91 92.18 92.18 0.00 1.83 1.83




1 @ l 1 7 A 4
a13°99 n.20 AredenlFlumsGeuinsdideuravoadiie R, =47 Toviy

152

wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I

0 93.90 85.44 85.44 0.00 8.81 8.81
5 93.92 85.46 85.46 0.00 8.71 8.71
10 93.87 85.88 85.88 0.00 7.94 7.94
15 93.87 86.28 86.28 0.00 7.52 7.51
20 93.90 86.49 86.49 0.00 7.11 7.11
25 93.89 86.82 86.82 0.00 6.73 6.73
30 93.92 87.14 87.14 0.00 6.35 6.35
35 93.88 87.49 87.49 0.00 5.98 5.98
40 93.90 87.94 87.94 0.00 5.62 5.62
45 93.88 88.32 88.32 0.00 5.27 5.27
50 93.91 88.56 88.56 0.00 493 493
55 93.88 89.03 89.03 0.00 4.60 4.60
60 93.95 89.32 89.32 0.00 4.26 426
65 93.88 89.79 89.79 0.00 3.94 3.94
70 93.90 90.17 90.17 0.00 3.61 3.61
75 93.90 90.58 90.58 0.00 3.29 3.29
80 93.91 90.86 90.86 0.00 2.97 2.97
85 93.86 91.31 91.31 0.00 2.64 2.64
90 93.88 91.61 91.61 0.00 2.32 2.32
95 93.88 92.05 92.05 0.00 1.98 1.98
100 93.92 92.37 92.37 0.00 1.65 1.65
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 99.11 22.93 24.10 2.26 61.47 64.52
5 98.57 26.24 22.03 2.00 57.91 61.30
10 96.22 46.36 35.35 0.92 40.12 43.15
15 95.65 52.68 43.21 0.67 34.69 37.28
20 95.27 57.39 49.30 0.50 30.62 32.82
25 95.02 61.18 54.04 0.38 27.43 29.37
30 94.79 64.22 57.89 0.28 24.84 26.55
35 94.61 66.65 61.14 0.20 22.69 24.20
40 94.47 68.80 63.79 0.13 20.89 22.26
45 94.33 70.62 66.07 0.06 19.35 20.59
50 94.25 72.26 67.96 0.00 18.02 19.18
55 94.12 73.67 69.66 0.06 16.85 17.92
60 94.00 74.94 71.14 0.13 15.82 16.83
65 93.90 76.08 72.43 0.20 14.90 15.85
70 93.74 77.04 73.68 0.28 14.07 14.96
75 93.60 78.01 74.72 0.38 13.32 14.17
80 93.58 78.98 75.64 0.50 12.64 13.45
85 93.18 79.69 76.56 0.67 12.02 12.77
90 92.80 80.45 77.42 0.92 11.44 12.14
95 92.23 81.17 78.23 1.35 10.94 11.53
100 91.04 81.75 79.14 2.26 10.57 10.89
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wnaussau 1 (Thad)

vinanszua il weunls)

SLETN
(esiud) v, v, v, 1, 1, I

0 96.82 58.02 61.69 1.72 44.52 47.24
5 96.70 58.92 59.35 1.58 42.28 45.94
10 95.71 66.32 54.01 0.83 30.65 35.71
15 95.35 69.04 55.99 0.62 27.06 31.59
20 95.08 71.17 58.62 0.47 24.29 28.27
25 94.86 72.95 61.27 0.35 22.05 25.56
30 94.69 74.51 63.73 0.26 20.18 23.30
35 94.55 75.96 65.91 0.19 18.59 21.40
40 94.40 77.12 67.99 0.12 17.19 19.73
45 94.27 78.23 69.81 0.06 15.97 18.29
50 94.17 79.29 71.43 0.00 14.89 17.03
55 94.07 80.25 72.92 0.06 13.91 15.89
60 93.99 81.28 74.20 0.12 13.04 14.89
65 93.87 82.07 75.54 0.19 12.21 13.95
70 93.76 82.89 76.76 0.26 11.45 13.08
75 93.62 83.74 77.93 0.35 10.74 12.27
80 93.46 84.55 79.09 0.47 10.06 11.49
85 93.24 85.39 80.29 0.62 9.40 10.71
90 93.01 86.37 81.48 0.83 8.77 9.92
95 92.65 87.29 82.97 1.15 8.15 9.03
100 92.14 88.31 84.90 1.72 7.59 791
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wnaussau 1 (Thad)

vinanszua il weunls)

SLETN
(esiud) v, v, v, 1, 1, I

0 95.48 72.85 76.81 1.28 32.64 34.33
5 95.47 72.96 75.32 1.20 31.29 33.80
10 95.24 76.14 68.85 0.72 23.61 28.40
15 95.03 77.66 68.51 0.55 21.09 25.75
20 94.86 78.96 69.09 0.42 19.15 23.46
25 94.69 79.95 70.17 0.33 17.53 21.46
30 94.56 80.90 71.39 0.24 16.17 19.74
35 94.44 81.74 72.68 0.18 14.97 18.23
40 94.33 82.53 73.97 0.11 13.91 16.89
45 94.24 83.26 75.21 0.06 12.96 15.69
50 94.14 83.98 76.41 0.00 12.09 14.61
55 94.05 84.65 77.58 0.06 11.29 13.63
60 93.94 85.33 78.70 0.11 10.55 12.71
65 93.88 86.09 79.72 0.18 9.86 11.87
70 93.77 86.75 80.81 0.24 9.19 11.05
75 93.67 87.31 81.98 0.33 8.54 10.25
80 93.52 88.01 83.10 0.42 7.92 9.47
85 93.38 88.74 84.25 0.55 7.32 8.67
90 93.20 89.42 85.57 0.72 6.71 7.81
95 93.01 90.19 87.03 0.95 6.12 6.86
100 92.87 91.21 88.56 1.28 5.52 5.73
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wnaussau 1 (Thad)

vinanszua il weunls)

SLETN
(esiud) v, v, v, 1, 1, I

0 94.80 79.67 83.38 1.00 25.22 26.31
5 94.85 79.66 82.42 0.95 24.38 26.03
10 94.87 81.17 77.35 0.62 19.01 22.89
15 94.77 82.14 76.48 0.49 17.10 21.12
20 94.65 83.00 76.36 0.38 15.59 19.49
25 94.54 83.75 76.70 0.30 14.34 18.02
30 94.45 84.43 77.28 0.22 13.27 16.70
35 94.35 85.06 78.00 0.16 12.33 15.50
40 94.27 85.68 78.79 0.10 11.49 14.42
45 94.17 86.19 79.67 0.05 10.71 13.42
50 94.10 86.75 80.52 0.00 10.00 12.50
55 94.02 87.24 81.43 0.05 9.33 11.65
60 93.94 87.76 82.32 0.10 8.70 10.84
65 93.86 88.32 83.18 0.16 8.11 10.07
70 93.75 88.74 84.18 0.22 7.52 9.32
75 93.69 89.31 85.07 0.30 6.97 8.58
80 93.58 89.78 86.10 0.38 6.42 7.84
85 93.47 90.33 87.12 0.49 5.89 7.07
90 93.36 91.01 88.12 0.61 5.37 6.26
95 93.26 91.60 89.31 0.78 4.82 5.38
100 93.26 92.40 90.42 1.00 4.25 4.39
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winaussau T (Tad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ o, @i() v, v, \'A I, I, I
0 94.47 83.44 86.69 0.81 20.41 21.14
5 94.51 83.44 86.05 0.77 19.85 20.97
10 94.58 84.11 82.33 0.53 15.88 18.92
15 94.58 84.83 81.37 0.43 14.37 17.66
20 94.49 85.43 81.06 0.34 13.13 16.45
25 94.43 86.02 81.07 0.27 12.11 15.32
30 94.34 86.61 81.33 0.21 11.23 14.28
35 94.28 87.04 81.79 0.15 10.44 13.31
40 94.19 87.47 82.35 0.10 9.72 12.41
45 94.14 87.92 82.94 0.05 9.08 11.57
50 94.06 88.34 83.60 0.00 8.47 10.78
55 93.98 88.75 84.30 0.05 7.90 10.03
60 93.92 89.16 85.01 0.10 7.36 9.32
65 93.86 89.57 85.73 0.15 6.85 8.63
70 93.79 90.08 86.42 0.21 6.35 7.95
75 93.72 90.40 87.27 0.27 5.86 7.28
80 93.64 90.82 88.09 0.34 5.39 6.59
85 93.56 91.27 88.93 0.43 4.92 5.89
90 93.47 91.86 89.72 0.53 4.45 5.16
95 93.45 92.38 90.58 0.66 3.96 4.37
100 93.44 92.98 91.43 0.81 3.43 3.53
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wnaussau i (Thad)

vinanszua i @ewnals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.

0 94.27 85.73 88.60 0.67 17.09 17.60
5 94.31 85.71 88.14 0.65 16.68 17.48
10 94.41 86.04 85.35 0.47 13.62 16.00
15 94.42 86.50 84.56 0.38 12.38 15.06
20 94.36 87.07 84.14 0.31 11.37 14.12
25 94.33 87.47 84.07 0.24 10.49 13.22
30 94.26 87.90 84.20 0.19 9.73 12.37
35 94.21 88.29 84.47 0.14 9.05 11.57
40 94.16 88.65 84.86 0.09 8.44 10.81
45 94.09 89.14 85.22 0.04 7.89 10.09
50 94.05 89.37 85.78 0.00 7.35 9.40
55 93.98 89.73 86.33 0.04 6.85 8.75
60 93.93 90.07 86.89 0.09 6.38 8.11
65 93.86 90.42 87.50 0.14 5.93 7.49
70 93.80 90.76 88.13 0.19 5.49 6.88
75 93.74 91.10 88.78 0.24 5.06 6.27
80 93.70 91.49 89.41 0.31 4.64 5.65
85 93.60 91.92 90.09 0.38 422 5.01
90 93.58 92.37 90.72 0.46 3.80 4.35
95 93.55 92.82 91.39 0.56 3.35 3.66
100 93.56 93.30 92.03 0.67 2.87 2.94
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 94.17 87.29 89.77 0.58 14.69 15.05
5 94.18 87.21 89.47 0.56 14.36 14.96
10 94.29 87.40 87.33 0.41 11.93 13.81
15 94.29 87.76 86.66 0.34 10.89 13.06
20 94.26 88.09 86.32 0.28 10.01 12.31
25 94.22 88.51 86.17 0.22 9.26 11.58
30 94.19 88.83 86.23 0.17 8.60 10.87
35 94.17 89.23 86.34 0.13 8.01 10.18
40 94.09 89.55 86.64 0.08 7.47 9.53
45 94.05 89.83 86.99 0.04 6.97 8.90
50 94.01 90.13 87.37 0.00 6.50 8.30
55 93.97 90.49 87.75 0.04 6.07 7.72
60 93.90 90.81 88.22 0.08 5.65 7.15
65 93.86 91.01 88.78 0.13 5.23 6.59
70 93.83 91.31 89.27 0.17 4.84 6.03
75 93.76 91.62 89.82 0.22 4.46 5.48
80 93.69 91.93 90.39 0.28 4.08 4.92
85 93.66 92.30 90.90 0.34 3.69 4.34
90 93.63 92.64 91.46 0.41 3.30 3.75
95 93.63 93.03 91.97 0.49 2.90 3.14
100 93.69 93.51 92.41 0.58 2.46 2.51
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 94.09 88.42 90.53 0.51 12.87 13.12
5 94.11 88.30 90.34 0.49 12.60 13.05
10 94.19 88.37 88.70 0.37 10.60 12.11
15 94.20 88.63 88.14 0.31 9.72 11.50
20 94.03 88.98 87.78 0.25 8.97 10.88
25 94.18 89.28 87.63 0.20 8.31 10.25
30 94.16 89.52 87.67 0.16 7.72 9.65
35 94.11 89.87 87.75 0.12 7.19 9.06
40 94.05 90.10 88.01 0.08 6.70 8.49
45 94.02 90.36 88.27 0.04 6.26 7.94
50 93.99 90.63 88.58 0.00 5.84 7.40
55 93.94 90.89 88.94 0.04 5.44 6.88
60 93.89 91.20 89.29 0.08 5.06 6.37
65 93.87 91.45 89.69 0.12 4.69 5.86
70 93.79 91.71 90.16 0.16 4.34 5.36
75 93.76 91.96 90.61 0.20 3.98 4.85
80 93.73 92.26 91.03 0.25 3.63 4.34
85 93.69 92.54 91.51 0.31 3.28 3.82
90 93.67 92.85 91.95 0.37 2.93 3.29
95 93.68 93.25 92.30 0.43 2.55 2.75
100 93.70 93.67 92.61 0.51 2.16 2.19
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wnaussau i (Thad)

vinanszua i @ewnals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.

0 94.05 89.19 91.09 0.45 11.44 11.63
5 94.06 89.10 90.95 0.44 11.21 11.57
10 94.15 89.12 89.65 0.33 9.53 10.77
15 94.15 89.30 89.20 0.28 8.77 10.26
20 94.11 89.53 88.92 0.23 8.11 9.72
25 94.13 89.86 88.73 0.19 7.53 9.18
30 94.11 90.12 88.72 0.15 7.01 8.66
35 94.07 90.32 88.84 0.11 6.53 8.14
40 94.02 90.64 88.97 0.07 6.09 7.64
45 94.01 90.81 89.20 0.03 5.68 7.14
50 93.97 91.04 89.47 0.00 5.30 6.66
55 93.92 91.26 89.78 0.03 4.94 6.19
60 93.89 91.61 90.00 0.07 4.60 5.72
65 93.85 91.84 90.36 0.11 4.26 5.26
70 93.80 92.06 90.75 0.15 3.93 4.81
75 93.78 92.21 91.18 0.19 3.60 4.34
80 93.76 92.55 91.48 0.23 3.28 3.88
85 93.73 92.81 91.86 0.28 2.96 341
90 93.71 93.10 92.22 0.33 2.63 2.92
95 93.70 93.34 92.62 0.39 2.28 2.44
100 93.73 93.77 92.79 0.45 1.92 1.94
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wnaussau 1 (Thad)

vinanszua il weunls)

SLETN
(esiud) v, v, v, 1, 1, I
0 94.01 89.76 91.54 0.40 10.28 10.45
5 94.04 89.77 91.34 0.39 10.11 10.38
10 94.09 89.71 90.35 0.30 8.66 9.69
15 94.09 89.86 89.98 0.25 7.99 9.24
20 94.10 90.04 89.75 0.21 7.41 8.78
25 94.10 90.29 89.59 0.17 6.89 8.31
30 94.06 90.49 89.60 0.13 6.41 7.84
35 94.23 90.80 89.66 0.10 5.99 7.38
40 94.01 90.91 89.79 0.07 5.58 6.93
45 94.02 91.26 89.88 0.03 5.22 6.48
50 93.97 91.42 90.09 0.00 4.86 6.04
55 93.91 91.59 90.40 0.03 4.53 5.62
60 93.89 91.81 90.66 0.07 4.20 5.19
65 93.86 92.03 90.94 0.10 3.89 4.77
70 93.83 92.21 91.28 0.13 3.59 4.35
75 93.79 92.53 91.52 0.17 3.29 3.92
80 93.81 92.66 91.93 0.21 2.99 3.50
85 93.74 92.90 92.25 0.26 2.69 3.07
90 93.74 93.19 92.51 0.30 2.38 2.63
95 93.74 93.42 92.82 0.35 2.06 2.19
100 93.74 93.80 92.97 0.40 1.72 1.75
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wnaussau 1 (Thad)

vinanszua il weunls)

SLETN
(esiud) v, v, v, 1, 1, I

0 93.68 66.59 29.25 0.00 55.17 55.18
5 93.92 65.98 30.91 0.00 53.02 53.02
10 93.90 65.62 45.55 0.00 39.22 39.23
15 93.85 67.14 51.34 0.00 34.25 34.25
20 93.86 68.85 56.00 0.00 30.42 30.41
25 93.93 70.48 59.73 0.00 27.30 27.30
30 93.92 72.08 62.77 0.00 24.78 24.78
35 93.95 73.59 65.27 0.00 22.69 22.69
40 93.91 74.87 67.49 0.00 20.90 20.90
45 93.92 76.00 69.43 0.00 19.37 19.37
50 93.92 77.10 71.02 0.00 18.04 18.04
55 93.92 78.14 72.41 0.00 16.89 16.88
60 93.90 78.96 73.74 0.00 15.84 15.84
65 93.85 79.96 74.73 0.00 14.95 14.95
70 93.91 80.68 75.77 0.00 14.11 14.11
75 93.89 81.34 76.75 0.00 13.34 13.34
80 93.93 82.21 77.43 0.00 12.69 12.68
85 93.86 82.83 78.28 0.00 12.02 12.02
90 93.91 83.58 78.99 0.00 11.42 11.43
95 93.88 84.40 79.51 0.00 10.87 10.86
100 93.85 85.32 80.06 0.00 10.32 10.29
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wnaussau 1 (Thad)

vinanszua il weunls)

SLETN
(esiud) v, v, v, 1, 1, I

0 93.89 90.61 41.49 0.00 39.57 39.57
5 93.91 89.65 42.64 0.00 38.50 38.50
10 93.90 84.36 51.98 0.00 30.74 30.74
15 93.89 83.21 56.22 0.00 27.55 27.55
20 93.90 82.70 59.82 0.00 24.90 24.90
25 93.89 82.63 62.84 0.00 22.69 22.69
30 93.87 82.77 65.47 0.00 20.79 20.79
35 93.93 83.15 67.66 0.00 19.18 19.18
40 93.88 83.62 69.58 0.00 17.77 17.77
45 93.97 84.04 71.31 0.00 16.52 16.52
50 93.88 84.49 72.92 0.00 15.38 15.38
55 93.89 85.08 74.25 0.00 14.39 14.39
60 93.88 85.72 75.43 0.00 13.49 13.49
65 93.88 86.25 76.62 0.00 12.64 12.64
70 93.93 86.76 77.74 0.00 11.85 11.85
75 93.87 87.41 78.77 0.00 11.10 11.10
80 93.89 88.06 79.77 0.00 10.39 10.39
85 93.93 88.79 80.73 0.00 9.69 9.69
90 93.89 89.60 81.77 0.00 8.97 8.97
95 93.89 90.51 82.87 0.00 8.22 8.22
100 93.93 91.48 84.15 0.00 7.39 7.40
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 93.96 96.81 59.53 0.01 28.64 28.64
5 93.91 96.31 60.03 0.00 28.14 28.13
10 93.90 92.06 63.52 0.00 23.70 23.70
15 93.90 90.69 65.64 0.00 21.68 21.68
20 93.89 89.79 67.68 0.01 19.92 19.92
25 93.90 89.35 69.46 0.00 18.40 18.40
30 93.90 89.07 71.16 0.00 17.02 17.02
35 93.91 88.91 72.72 0.01 15.80 15.82
40 93.90 88.89 74.21 0.00 14.68 14.68
45 93.85 89.02 75.56 0.00 13.69 13.69
50 93.89 89.20 76.78 0.00 12.77 12.77
55 93.88 89.47 77.92 0.00 11.93 11.93
60 93.88 89.90 78.92 0.00 11.15 11.15
65 93.90 90.18 80.00 0.00 10.40 10.40
70 93.94 90.62 80.95 0.00 9.69 9.69
75 93.85 91.12 81.94 0.00 9.01 9.01
80 93.89 91.55 82.94 0.00 8.32 8.32
85 93.86 92.09 83.96 0.00 7.63 7.63
90 93.90 92.47 85.11 0.00 6.91 6.91
95 93.92 93.06 86.22 0.00 6.16 6.16
100 93.89 93.61 87.50 0.00 5.35 5.35
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ() v, v, \' I, I, I
0 93.85 98.32 69.30 0.00 22.00 22.00
5 93.92 97.87 69.54 0.00 21.64 21.64
10 93.92 94.87 71.28 0.00 18.79 18.79
15 93.95 93.83 72.46 0.00 17.42 17.42
20 93.90 92.99 73.73 0.00 16.18 16.18
25 93.88 92.57 74.84 0.00 15.07 15.07
30 93.87 92.16 76.02 0.00 14.03 14.03
35 93.88 91.90 77.13 0.00 13.09 13.09
40 93.92 91.80 78.16 0.00 12.22 12.22
45 93.90 91.74 79.21 0.00 11.41 11.41
50 93.90 91.79 80.18 0.00 10.65 10.65
55 93.91 92.01 81.03 0.00 9.95 9.95
60 93.91 92.07 82.01 0.00 9.27 9.27
65 93.92 92.41 82.78 0.00 8.63 8.63
70 93.91 92.54 83.74 0.00 7.99 7.99
75 93.88 92.75 84.67 0.00 7.37 7.37
80 93.88 93.19 85.42 0.00 6.76 6.76
85 93.93 93.39 86.38 0.00 6.12 6.12
90 93.88 93.79 87.29 0.00 5.49 5.49
95 93.90 94.12 88.26 0.01 4.82 4.82
100 93.85 94.47 89.25 0.00 4.11 4.11
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(o 5 mdmﬁ) v, v, \ I, I, I.
0 93.91 98.44 75.10 0.00 17.69 17.69
5 93.93 98.25 75.07 0.00 17.45 17.45
10 93.87 95.96 76.32 0.00 15.42 15.42
15 93.90 95.13 77.07 0.00 14.41 14.41
20 93.93 94.47 77.89 0.00 13.47 13.47
25 93.90 94.08 78.69 0.00 12.61 12.61
30 93.90 93.69 79.53 0.00 11.80 11.80
35 93.91 93.50 80.32 0.00 11.05 11.05
40 93.89 93.27 81.20 0.00 10.33 10.33
45 93.91 93.34 81.88 0.00 9.68 9.68
50 93.91 93.18 82.75 0.00 9.03 9.03
55 93.89 93.21 83.53 0.00 8.42 8.42
60 93.89 93.39 84.19 0.00 7.85 7.85
65 93.89 93.49 84.95 0.00 7.28 7.28
70 93.89 93.53 85.77 0.00 6.72 6.72
75 93.89 93.68 86.51 0.00 6.17 6.17
80 93.89 93.84 87.28 0.00 5.62 5.62
85 93.91 94.04 88.01 0.00 5.07 5.07
90 93.91 94.31 88.73 0.00 4.50 4.50
95 93.85 94.56 89.51 0.00 3.92 3.92
100 93.88 94.64 90.37 0.00 3.31 3.31
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 93.90 98.21 78.72 0.00 14.75 14.75
5 93.93 98.02 78.78 0.00 14.57 14.57
10 93.89 96.42 79.60 0.00 13.02 13.02
15 93.92 95.71 80.18 0.00 12.23 12.23
20 93.88 95.19 80.81 0.00 11.48 11.48
25 93.88 94.93 81.36 0.00 10.79 10.79
30 93.92 94.54 82.02 0.00 10.12 10.12
35 93.89 94.25 82.73 0.00 9.49 9.49
40 93.93 94.17 83.30 0.00 8.90 8.90
45 93.88 93.98 84.04 0.00 8.33 8.33
50 93.93 93.98 84.60 0.00 7.79 7.79
55 93.89 93.93 85.30 0.00 7.26 7.26
60 93.91 94.01 85.87 0.00 6.76 6.76
65 93.88 93.99 86.58 0.00 6.26 6.26
70 93.91 94.03 87.21 0.00 5.76 5.76
75 93.90 94.13 87.85 0.00 5.28 5.28
80 93.90 94.23 88.49 0.00 4.79 479
85 93.87 94.41 89.09 0.00 4.30 4.30
90 93.88 94.49 89.76 0.00 3.80 3.80
95 93.91 94.58 90.41 0.00 3.29 3.29
100 93.86 94.56 91.21 0.00 2.76 2.76
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 93.90 97.94 81.22 0.00 12.63 12.63
5 93.89 97.86 81.24 0.00 12.49 12.49
10 93.88 96.45 81.98 0.00 11.24 11.24
15 93.89 96.07 82.32 0.00 10.60 10.60
20 93.93 95.55 82.84 0.00 9.97 9.97
25 93.91 95.31 83.30 0.00 9.40 9.40
30 93.88 95.01 83.86 0.00 8.84 8.84
35 93.88 94.71 84.45 0.00 8.30 8.30
40 93.94 94.56 84.95 0.00 7.79 7.79
45 93.90 94.39 85.57 0.00 7.29 7.29
50 93.92 94.38 86.04 0.00 6.82 6.82
55 93.88 94.36 86.60 0.00 6.36 6.36
60 93.89 94.32 87.16 0.00 5.91 5.91
65 93.93 94.41 87.61 0.00 5.47 5.47
70 93.90 94.34 88.27 0.00 5.03 5.03
75 93.88 94.42 88.80 0.00 4.60 4.60
80 93.86 94.45 89.38 0.00 4.16 4.16
85 93.88 94.47 89.94 0.00 3.72 3.72
90 93.89 94.53 90.49 0.00 3.28 3.28
95 93.87 94.58 91.06 0.00 2.83 2.83
100 93.87 94.67 91.58 0.00 2.36 2.36
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wnaussau i (Thad)

vinanszua i @ewnals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.

0 93.82 97.82 82.99 0.00 11.05 11.05
5 93.89 97.57 83.06 0.00 10.92 10.92
10 93.90 96.57 83.58 0.00 9.88 9.88
15 93.92 96.13 83.95 0.00 9.33 9.33
20 93.90 95.72 84.39 0.00 8.81 8.81
25 93.94 95.39 84.82 0.00 8.30 8.30
30 93.90 95.26 85.21 0.00 7.83 7.83
35 93.89 94.93 85.78 0.00 7.36 7.36
40 93.92 94.89 86.13 0.00 6.91 6.91
45 93.91 94.65 86.70 0.00 6.47 6.47
50 93.88 94.60 87.17 0.00 6.06 6.06
55 93.91 94.64 87.54 0.00 5.65 5.65
60 93.89 94.51 88.11 0.00 5.24 5.24
65 93.90 94.52 88.56 0.00 4.85 4.85
70 93.91 94.47 89.07 0.00 4.45 4.45
75 93.94 94.49 89.52 0.00 4.06 4.06
80 93.90 94.52 90.02 0.00 3.67 3.67
85 93.90 94.55 90.50 0.00 3.28 3.28
90 93.92 94.65 90.90 0.00 2.88 2.88
95 93.87 94.70 91.39 0.00 2.48 2.48
100 93.93 94.55 91.96 0.00 2.06 2.06
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I

0 93.92 97.50 84.32 0.00 9.80 9.80
5 93.89 97.41 84.37 0.00 9.70 9.70
10 93.89 96.51 84.87 0.00 8.80 8.80
15 93.90 96.01 85.28 0.00 8.32 8.32
20 93.88 95.71 85.65 0.00 7.87 7.87
25 93.93 95.53 85.91 0.00 7.43 7.43
30 93.89 95.24 86.39 0.00 7.01 7.01
35 93.91 95.07 86.76 0.00 6.60 6.60
40 93.89 94.94 87.17 0.00 6.20 6.20
45 93.90 94.86 87.54 0.00 5.82 5.82
50 93.90 94.72 88.00 0.00 5.44 5.44
55 93.90 94.76 88.34 0.00 5.07 5.07
60 93.92 94.69 88.75 0.00 4.71 4.71
65 93.90 94.59 89.26 0.00 435 4.35
70 93.90 94.60 89.64 0.00 3.99 3.99
75 93.90 94.56 90.11 0.00 3.64 3.64
80 93.89 94.69 90.43 0.00 3.29 3.29
85 93.89 94.54 90.98 0.00 2.93 2.93
90 93.86 94.65 91.34 0.00 2.57 2.57
95 93.87 94.65 91.75 0.00 2.20 2.20
100 93.91 94.57 92.18 0.00 1.83 1.83
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@icldiu@il) v, v, v, v,

0 93.90 97.24 0 93.90 97.24 0
5 93.92 97.10 5 93.92 97.10 5
10 93.87 96.48 10 93.87 96.48 10
15 93.87 95.99 15 93.87 95.99 15
20 93.90 95.80 20 93.90 95.80 20
25 93.89 95.59 25 93.89 95.59 25
30 93.92 95.38 30 93.92 95.38 30
35 93.88 95.25 35 93.88 95.25 35
40 93.90 94.99 40 93.90 94.99 40
45 93.88 94.88 45 93.88 94.88 45
50 93.91 94.91 50 93.91 94.91 50
55 93.88 94.75 55 93.88 94.75 55
60 93.95 94.74 60 93.95 94.74 60
65 93.88 94.66 65 93.88 94.66 65
70 93.90 94.61 70 93.90 94.61 70
75 93.90 94.55 75 93.90 94.55 75
80 93.91 94.64 80 93.91 94.64 80
85 93.86 94.59 85 93.86 94.59 85
90 93.88 94.64 90 93.88 94.64 90
95 93.88 94.55 95 93.88 94.55 95
100 93.92 94.54 100 93.92 94.54 100
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wnaussau 1 (Thad)

vinanszua il weunls)

SLETN
(esiud) v, v, v, 1, 1, I

0 0.03 0.11 0.04 68.72 67.56 70.42
5 3.91 3.92 3.89 65.77 64.80 67.21
10 28.41 28.43 28.53 47.86 47.24 48.82
15 37.04 37.08 37.11 41.53 41.05 42.36
20 43.66 43.66 43.76 36.71 36.33 37.39
25 48.90 48.88 49.02 32.90 32.56 33.46
30 53.14 53.18 53.22 29.78 29.47 30.33
35 56.66 56.68 56.75 27.22 26.95 27.70
40 59.62 59.64 59.70 25.05 24 .81 25.49
45 62.14 62.16 62.23 23.21 22.99 23.61
50 64.32 64.34 64.40 21.62 21.42 21.99
55 66.23 66.19 66.33 20.24 20.06 20.56
60 67.90 67.86 67.99 19.02 18.85 19.32
65 69.38 69.33 69.48 17.94 17.78 18.21
70 70.70 70.67 70.77 16.97 16.83 17.24
75 71.87 71.87 71.96 16.10 15.96 16.36
80 72.95 72.93 73.02 15.32 15.19 15.57
85 73.94 73.88 74.00 14.62 14.49 14.84
90 74.79 74.80 74.89 13.96 13.85 14.19
95 75.62 75.59 75.68 13.37 13.26 13.58
100 76.24 76.42 76.47 12.83 12.72 13.03
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 50.01 49.90 49.90 52.66 52.56 52.57
5 49.61 49.55 49.55 50.96 50.91 50.93
10 51.77 51.67 51.73 39.49 39.44 39.44
15 54.54 54.49 54.57 35.00 34.96 34.99
20 57.44 57.36 57.46 31.40 31.36 31.37
25 60.14 60.12 60.18 28.42 28.40 28.42
30 62.64 62.58 62.68 25.95 25.92 25.94
35 64.89 64.81 64.92 23.85 23.82 23.83
40 66.91 66.81 66.95 22.04 22.01 22.02
45 68.71 68.69 68.73 20.45 20.44 20.46
50 70.37 70.29 70.43 19.08 19.05 19.05
55 71.88 71.79 71.94 17.84 17.82 17.82
60 73.26 73.22 73.31 16.72 16.71 16.71
65 74.56 74.51 74.60 15.71 15.70 15.70
70 75.80 75.70 75.85 14.79 14.78 14.76
75 76.96 76.96 76.97 13.92 13.91 13.91
80 78.13 78.03 78.20 13.11 13.10 13.08
85 79.29 79.24 79.32 12.32 12.31 12.29
90 80.50 80.45 80.54 11.54 11.53 11.51
95 81.81 81.79 81.85 10.73 10.72 10.70
100 83.33 83.30 83.35 9.86 9.85 9.83
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 71.12 71.00 71.03 37.44 37.39 37.42
5 68.55 70.50 70.64 36.62 36.56 36.60
10 69.28 69.15 69.22 30.33 30.28 30.29
15 69.68 69.59 69.65 27.54 27.52 27.52
20 70.52 70.37 70.52 25.18 25.13 25.14
25 71.54 71.45 71.52 23.11 23.09 23.09
30 72.64 72.58 72.68 21.31 21.29 21.30
35 73.82 73.71 73.85 19.74 19.71 19.72
40 74.98 74.85 75.01 18.34 18.31 18.31
45 76.11 76.00 76.13 17.08 17.05 17.05
50 77.21 77.10 77.24 15.93 15.91 15.91
55 78.29 78.18 78.30 14.89 14.87 14.86
60 79.33 79.24 79.35 13.92 13.90 13.90
65 80.36 80.28 80.39 13.01 12.99 12.99
70 81.38 81.33 81.41 12.15 12.13 12.13
75 82.42 82.32 82.49 11.33 11.30 11.30
80 83.48 83.44 83.51 10.51 10.50 10.49
85 84.59 84.53 84.62 9.70 9.68 9.68
90 85.77 85.66 85.81 8.86 8.84 8.84
95 87.02 86.92 87.07 7.98 7.96 7.96
100 88.39 88.29 88.44 7.02 7.00 7.00
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ o, @i() v, v, \' I, I, I
0 79.90 79.83 79.88 28.05 28.03 28.05
5 79.67 79.43 79.61 27.60 27.52 27.58
10 78.16 78.11 78.14 23.72 23.71 23.72
15 78.07 78.00 78.07 21.90 21.88 21.90
20 78.30 78.18 78.29 20.27 20.24 20.26
25 78.70 78.64 78.70 18.80 18.79 18.80
30 79.26 79.15 79.29 17.48 17.45 17.47
35 79.88 79.85 79.88 16.27 16.26 16.27
40 80.59 80.50 80.61 15.18 15.16 15.17
45 81.32 81.20 81.36 14.17 14.15 14.16
50 82.08 81.95 82.12 13.24 13.21 13.22
55 82.85 82.72 82.88 12.36 12.33 12.34
60 83.64 83.50 83.65 11.53 11.51 11.51
65 84.41 84.39 84.38 10.72 10.72 10.72
70 85.22 85.14 85.26 9.96 9.95 9.95
75 86.04 85.98 86.08 9.21 9.20 9.20
80 86.91 86.85 86.91 8.46 8.45 8.45
85 87.81 87.72 87.81 7.71 7.70 7.70
90 88.73 88.59 88.78 6.94 6.92 6.92
95 89.67 89.55 89.75 6.13 6.11 6.11
100 90.66 90.56 90.74 5.26 5.24 5.25
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ o, @i() v, v, \' I, I, I
0 84.23 84.19 84.22 22.18 22.17 22.18
5 84.08 83.89 84.06 21.87 21.83 21.87
10 82.96 82.82 82.96 19.22 19.19 19.22
15 82.81 82.61 82.81 17.92 17.88 17.91
20 82.81 82.74 82.81 16.71 16.69 16.70
25 83.04 82.91 83.01 15.61 15.58 15.60
30 83.33 83.21 83.36 14.59 14.56 14.58
35 83.73 83.62 83.76 13.64 13.61 13.63
40 84.20 84.07 84.23 12.75 12.73 12.74
45 84.70 84.61 84.71 11.92 11.91 11.91
50 85.23 85.15 85.26 11.14 11.12 11.13
55 85.80 85.70 85.86 10.39 10.37 10.39
60 86.40 86.28 86.44 9.68 9.66 9.67
65 87.00 86.91 87.05 8.99 8.97 8.98
70 87.65 87.54 87.66 8.31 8.30 8.30
75 88.30 88.18 88.32 7.65 7.63 7.64
80 88.94 88.89 88.98 6.98 6.97 6.97
85 89.63 89.56 89.69 6.31 6.29 6.30
90 90.34 90.28 90.38 5.62 5.61 5.61
95 91.05 90.98 91.11 4.90 4.89 4.90
100 91.77 91.68 91.85 4.16 4.15 4.15
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 86.71 86.58 86.72 18.26 18.24 18.27
5 86.54 86.50 86.54 18.02 18.02 18.03
10 85.77 85.60 85.79 16.06 16.03 16.06
15 85.61 85.46 85.63 15.06 15.03 15.05
20 85.59 85.49 85.60 14.11 14.10 14.11
25 85.69 85.60 85.74 13.24 13.22 13.24
30 85.91 85.83 85.90 12.41 12.40 12.41
35 86.18 86.12 86.18 11.63 11.63 11.63
40 86.51 86.42 86.55 10.90 10.89 10.90
45 86.90 86.79 86.91 10.20 10.19 10.20
50 87.28 87.24 87.32 9.53 9.53 9.53
55 87.73 87.70 87.73 8.89 8.89 8.89
60 88.18 88.14 88.22 8.27 8.27 8.27
65 88.69 88.58 88.71 7.67 7.66 7.66
70 89.18 89.10 89.20 7.07 7.06 7.07
75 89.69 89.58 89.76 6.49 6.47 6.48
80 90.23 90.14 90.25 5.89 5.89 5.89
85 90.75 90.68 90.80 5.30 5.29 5.29
90 91.30 91.22 91.36 4.69 4.68 4.69
95 91.85 91.78 91.89 4.07 4.06 4.06
100 92.39 92.27 92.49 3.42 341 3.42
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ() v, v, \' I, I, I
0 88.22 88.14 88.25 15.48 15.47 15.49
5 88.15 87.99 88.17 15.31 15.28 15.31
10 87.51 87.49 87.51 13.74 13.74 13.74
15 87.43 87.25 87.47 12.94 12.91 12.94
20 87.38 87.31 87.42 12.17 12.16 12.17
25 87.47 87.37 87.50 11.45 11.43 11.45
30 87.63 87.48 87.67 10.76 10.74 10.76
35 87.83 87.72 87.86 10.11 10.09 10.10
40 88.07 87.99 88.11 9.48 9.47 9.48
45 88.38 88.28 88.40 8.88 8.87 8.88
50 88.68 88.65 88.71 8.30 8.29 8.30
55 89.03 89.01 89.04 7.74 7.74 7.74
60 89.42 89.34 89.43 7.20 7.19 7.19
65 89.81 89.71 89.85 6.66 6.65 6.66
70 90.20 90.09 90.28 6.13 6.12 6.13
75 90.61 90.57 90.64 5.61 5.60 5.60
80 91.03 90.98 91.08 5.08 5.08 5.08
85 91.47 91.39 91.54 4.55 4.54 4.55
90 91.91 91.84 91.95 4.02 4.01 4.01
95 92.33 92.22 92.44 3.47 3.46 3.46
100 92.76 92.67 92.84 2.90 2.89 2.90
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ() v, v, \' I, I, I
0 89.26 89.13 89.33 13.43 13.41 13.44
5 89.19 89.13 89.17 13.28 13.27 13.28
10 88.76 88.60 88.79 11.99 11.97 12.00
15 88.71 88.50 88.72 11.33 11.30 11.33
20 88.65 88.51 88.68 10.68 10.66 10.68
25 88.70 88.57 88.74 10.06 10.05 10.06
30 88.82 88.73 88.82 9.47 9.46 9.47
35 88.96 88.94 88.96 8.91 8.90 8.91
40 89.20 89.07 89.21 8.37 8.35 8.36
45 89.39 89.40 89.40 7.84 7.84 7.84
50 89.67 89.59 89.72 7.33 7.32 7.33
55 89.96 89.88 90.01 6.84 6.83 6.84
60 90.26 90.20 90.29 6.35 6.34 6.35
65 90.58 90.52 90.61 5.87 5.87 5.87
70 90.91 90.84 90.97 5.40 5.39 5.40
75 91.26 91.18 91.31 4.93 4.92 493
80 91.60 91.52 91.67 4.46 4.45 4.46
85 91.96 91.90 92.00 3.98 3.98 3.98
90 92.31 92.21 92.40 3.50 3.50 3.50
95 92.66 92.57 92.74 3.02 3.01 3.01
100 93.01 92.89 93.10 2.52 2.51 2.51
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(o 5 mdmﬁ) v, V, Ve I, I, I,
0 89.98 89.97 89.98 11.84 11.85 11.85
5 89.94 89.83 89.99 11.72 11.71 11.73
10 89.59 89.49 89.65 10.63 10.62 10.63
15 89.54 89.46 89.52 10.05 10.04 10.05
20 89.54 89.38 89.58 9.50 9.48 9.50
25 89.57 89.46 89.63 8.97 8.95 8.97
30 89.67 89.57 89.71 8.45 8.44 8.45
35 89.80 89.72 89.84 7.96 7.95 7.96
40 89.97 89.89 90.02 7.47 7.47 7.48
45 90.16 90.13 90.17 7.01 7.00 7.01
50 90.39 90.28 90.46 6.56 6.54 6.56
55 90.62 90.60 90.64 6.11 6.11 6.11
60 90.88 90.81 90.93 5.67 5.67 5.67
65 91.15 91.07 91.20 5.24 5.24 5.24
70 91.43 91.36 91.48 4.82 4.81 4.82
75 91.71 91.63 91.79 4.39 4.38 4.39
80 92.01 91.94 92.05 3.97 3.96 3.96
85 92.29 92.22 92.38 3.54 3.53 3.54
90 92.59 92.48 92.71 3.11 3.10 3.11
95 92.89 92.78 92.98 2.67 2.66 2.67
100 93.16 93.09 93.25 222 221 222
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wnaussau 1 (Thad)

vinanszua il weunls)

SLETN
(esiud) v, v, v, 1, 1, I

0 90.55 90.46 90.56 10.59 10.59 10.60
5 90.49 90.39 90.55 10.49 10.48 10.49
10 90.23 90.18 90.23 9.54 9.53 9.54
15 90.19 90.10 90.19 9.03 9.03 9.03
20 90.19 90.07 90.22 8.55 8.54 8.55
25 90.21 90.21 90.20 8.07 8.07 8.07
30 90.31 90.23 90.34 7.62 7.61 7.62
35 90.41 90.41 90.41 7.18 7.18 7.18
40 90.57 90.48 90.61 6.75 6.74 6.75
45 90.73 90.65 90.79 6.33 6.32 6.33
50 90.92 90.84 90.98 5.92 591 5.92
55 91.13 91.06 91.16 5.52 5.51 5.52
60 91.34 91.27 91.39 5.12 5.12 5.12
65 91.57 91.48 91.64 473 4.72 473
70 91.81 91.72 91.89 4.34 4.34 4.34
75 92.06 91.97 92.13 3.96 3.95 3.96
80 92.30 92.21 92.39 3.57 3.56 3.57
85 92.55 92.45 92.66 3.18 3.17 3.18
90 92.81 92.70 92.90 2.79 2.78 2.79
95 93.04 92.98 93.12 2.39 2.38 2.39
100 93.29 93.28 93.30 1.99 1.98 1.98
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ() v, v, \' I, I, I
0 90.96 90.85 91.02 9.58 9.57 9.59
5 90.90 90.90 90.92 9.48 9.48 9.49
10 90.74 90.62 90.75 8.65 8.64 8.65
15 90.69 90.56 90.74 8.20 8.19 8.20
20 90.66 90.65 90.68 7.76 7.76 7.76
25 90.71 90.69 90.73 7.34 7.34 7.34
30 90.79 90.71 90.85 6.93 6.93 6.94
35 90.90 90.79 90.97 6.54 6.53 6.54
40 91.02 90.94 91.08 6.15 6.14 6.15
45 91.17 91.09 91.22 5.77 5.76 5.77
50 91.33 91.26 91.38 5.39 5.39 5.39
55 91.52 91.40 91.59 5.03 5.02 5.03
60 91.69 91.65 91.74 4.66 4.66 4.67
65 91.89 91.81 91.98 4.31 4.30 431
70 92.10 92.01 92.19 3.95 3.95 3.95
75 92.31 92.22 92.41 3.60 3.59 3.60
80 92.53 92.43 92.63 3.24 3.24 3.24
85 92.74 92.66 92.83 2.89 2.88 2.89
90 92.95 92.90 93.03 2.53 2.52 2.53
95 93.18 93.16 93.19 2.16 2.16 2.16
100 93.38 93.38 93.38 1.79 1.79 1.79
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 93.90 46.95 46.95 0.00 59.79 59.79
5 93.91 46.80 46.80 0.00 57.35 57.35
10 93.83 51.68 51.68 0.00 41.72 41.72
15 93.86 55.53 55.53 0.00 36.24 36.23
20 93.92 59.01 59.01 0.00 32.00 32.00
25 93.99 61.95 61.95 0.00 28.68 28.68
30 93.93 64.64 64.64 0.00 25.97 25.97
35 93.92 66.88 66.88 0.00 23.70 23.70
40 93.92 68.74 68.74 0.00 21.85 21.85
45 93.96 70.52 70.52 0.00 20.21 20.21
50 93.92 71.92 71.92 0.00 18.83 18.83
55 93.95 73.21 73.21 0.00 17.64 17.64
60 93.89 74.42 74.42 0.00 16.56 16.56
65 93.91 75.49 75.49 0.00 15.61 15.61
70 93.90 76.43 76.43 0.00 14.79 14.79
75 93.90 77.24 77.24 0.00 14.03 14.03
80 93.94 78.10 78.10 0.00 13.34 13.35
85 93.92 78.74 78.74 0.00 12.72 12.72
90 93.91 79.35 79.35 0.00 12.16 12.17
95 93.89 79.93 79.93 0.00 11.65 11.65
100 93.92 80.54 80.54 0.01 11.18 11.17
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ() v, v, \' I, I, I

0 94.01 31.62 31.62 0.00 45.61 45.61
5 93.82 33.69 33.69 0.00 44.17 44.17
10 93.90 47.24 47.24 0.00 34.20 34.21
15 93.95 52.66 52.66 0.00 30.33 30.33
20 93.93 57.07 57.07 0.00 27.15 27.15
25 93.89 60.51 60.51 0.00 24.63 24.64
30 93.88 63.52 63.52 0.00 22.47 22.47
35 93.91 65.98 65.98 0.00 20.65 20.66
40 93.90 68.24 68.24 0.00 19.05 19.05
45 93.94 70.00 70.00 0.00 17.71 17.71
50 93.91 71.60 71.60 0.00 16.51 16.51
55 93.86 73.09 73.09 0.00 15.43 15.43
60 93.90 74.33 74.33 0.00 14.47 14.47
65 93.92 75.50 75.50 0.00 13.60 13.60
70 93.88 76.51 76.51 0.00 12.80 12.80
75 93.91 77.52 77.52 0.00 12.04 12.04
80 93.91 78.45 78.45 0.00 11.34 11.33
85 93.90 79.32 79.32 0.00 10.66 10.66
90 93.95 80.23 80.23 0.00 9.97 9.98
95 93.87 81.22 81.22 0.00 9.27 9.27
100 93.92 82.35 82.35 0.00 8.51 8.51
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 93.92 53.64 53.64 0.00 32.42 32.43
5 93.90 54.15 54.15 0.00 31.70 31.70
10 93.90 59.32 59.32 0.00 26.25 26.25
15 93.93 62.07 62.07 0.00 23.84 23.84
20 93.90 64.62 64.62 0.00 21.78 21.78
25 93.92 66.84 66.84 0.00 20.01 20.01
30 93.91 68.91 68.91 0.00 18.45 18.44
35 93.91 70.72 70.72 0.00 17.07 17.07
40 93.93 72.37 72.37 0.00 15.85 15.85
45 93.87 73.86 73.86 0.00 14.76 14.76
50 93.91 75.21 75.21 0.00 13.77 13.77
55 93.91 76.43 76.43 0.00 12.87 12.87
60 93.89 77.53 77.53 0.00 12.04 12.04
65 93.88 78.64 78.64 0.00 11.25 11.25
70 93.89 79.67 79.67 0.00 10.51 10.51
75 93.89 80.68 80.68 0.00 9.79 9.79
80 93.90 81.78 81.78 0.00 9.08 9.08
85 93.91 82.82 82.82 0.00 8.37 8.37
90 93.86 83.84 83.84 0.00 7.66 7.66
95 93.92 85.00 85.00 0.00 6.89 6.89
100 93.90 86.37 86.37 0.00 6.05 6.05
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 93.89 66.12 66.12 0.00 24.30 24.30
5 93.87 66.29 66.29 0.00 23.88 23.88
10 93.84 68.60 68.60 0.00 20.56 20.56
15 93.90 70.04 70.04 0.00 18.97 18.97
20 93.88 71.58 71.58 0.00 17.53 17.52
25 93.92 72.89 72.89 0.00 16.27 16.27
30 93.96 74.26 74.26 0.00 15.11 15.12
35 93.91 75.47 75.47 0.00 14.09 14.09
40 93.90 76.66 76.66 0.00 13.14 13.14
45 93.92 77.82 77.82 0.00 12.25 12.25
50 93.92 78.91 78.91 0.00 11.44 11.44
55 93.90 79.84 79.84 0.00 10.69 10.69
60 93.88 80.84 80.84 0.00 9.97 9.97
65 93.92 81.79 81.79 0.00 9.28 9.28
70 93.88 82.75 82.75 0.00 8.61 8.61
75 93.91 83.60 83.60 0.00 7.97 7.97
80 93.93 84.58 84.58 0.00 7.31 7.31
85 93.93 85.51 85.51 0.00 6.66 6.66
90 93.87 86.52 86.52 0.00 6.00 6.00
95 93.90 87.55 87.55 0.01 5.29 5.29
100 93.91 88.66 88.66 0.00 4.54 4.54
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ() v, v, \' I, I, I
0 93.84 73.02 73.02 0.00 19.21 19.21
5 93.85 73.17 73.17 0.00 18.94 18.94
10 93.88 74.52 74.52 0.00 16.64 16.64
15 93.87 75.42 75.42 0.00 15.52 15.52
20 93.89 76.42 76.42 0.00 14.45 14.45
25 93.89 77.36 77.36 0.00 13.50 13.50
30 93.91 78.24 78.24 0.00 12.62 12.61
35 93.87 79.25 79.25 0.00 11.79 11.79
40 93.91 80.09 80.09 0.00 11.03 11.03
45 93.91 80.90 80.90 0.00 10.31 10.31
50 93.92 81.79 81.79 0.00 9.63 9.63
55 93.92 82.57 82.57 0.00 8.99 8.99
60 93.89 83.40 83.40 0.00 8.37 8.37
65 93.92 84.24 84.24 0.00 7.77 7.77
70 93.88 85.05 85.05 0.00 7.18 7.18
75 93.92 85.85 85.85 0.00 6.60 6.60
80 93.91 86.55 86.55 0.00 6.04 6.04
85 93.89 87.45 87.45 0.00 5.45 5.45
90 93.88 88.28 88.28 0.00 4.86 4.85
95 93.91 89.14 89.14 0.00 4.24 424
100 93.89 90.08 90.08 0.00 3.59 3.59




A Y] Hq ¥ ~ s A 7
AT NN V.17 {’IZWUE]EQﬂiﬂfﬂﬂﬁ@ﬂﬂimﬁ@%ﬂﬁﬂ@a@]m@ Rf: 25 IE]'H?J
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vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 93.88 77.47 77.47 0.00 15.83 15.84
5 93.86 77.45 77.45 0.00 15.62 15.62
10 93.90 78.37 78.37 0.00 13.90 13.90
15 93.93 79.10 79.10 0.01 13.02 13.02
20 93.92 79.68 79.68 0.00 12.22 12.22
25 93.85 80.38 80.38 0.00 11.47 11.47
30 93.88 81.19 81.19 0.00 10.74 10.74
35 93.95 81.85 81.85 0.00 10.06 10.06
40 93.89 82.50 82.50 0.00 9.44 9.44
45 93.89 83.28 83.28 0.00 8.82 8.82
50 93.93 83.93 83.93 0.00 8.25 8.25
55 93.90 84.56 84.56 0.00 7.70 7.70
60 93.90 85.34 85.34 0.00 7.15 7.15
65 93.91 86.01 86.01 0.00 6.63 6.63
70 93.94 86.59 86.59 0.00 6.12 6.12
75 93.90 87.28 87.28 0.00 5.61 5.61
80 93.89 88.06 88.06 0.00 5.09 5.09
85 93.88 88.76 88.76 0.00 4.58 4.58
90 93.91 89.47 89.47 0.00 4.05 4.05
95 93.95 90.15 90.15 0.00 3.51 3.51
100 93.89 90.94 90.94 0.00 2.95 2.95
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vinanszua i @ewnals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.

0 93.89 80.32 80.32 0.00 13.41 13.41
5 93.91 80.38 80.38 0.00 13.25 13.25
10 93.90 81.04 81.04 0.00 11.90 11.90
15 93.92 81.61 81.61 0.00 11.19 11.19
20 93.91 82.09 82.09 0.00 10.53 10.53
25 93.93 82.61 82.61 0.00 9.91 9.91
30 93.89 83.26 83.26 0.00 9.31 9.31
35 93.94 83.79 83.79 0.00 8.74 8.74
40 93.91 84.41 84.41 0.00 8.20 8.20
45 93.91 84.90 84.90 0.00 7.69 7.69
50 93.91 85.55 85.55 0.00 7.18 7.18
55 93.92 86.09 86.09 0.00 6.70 6.70
60 93.91 86.68 86.68 0.00 6.22 6.22
65 93.93 87.21 87.21 0.00 5.76 5.76
70 93.91 87.88 87.88 0.00 5.30 5.30
75 93.91 88.36 88.36 0.00 4.85 4.85
80 93.91 88.95 88.95 0.00 4.40 4.40
85 93.88 89.64 89.64 0.00 3.94 3.94
90 93.88 90.24 90.24 0.00 3.47 3.47
95 93.90 90.86 90.86 0.00 3.00 3.00
100 93.88 91.47 91.47 0.00 2.51 2.51
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192

wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 93.88 82.34 82.34 0.00 11.63 11.63
5 93.94 82.35 82.35 0.00 11.50 11.50
10 93.89 83.00 83.00 0.00 10.38 10.38
15 93.87 83.40 83.40 0.00 9.80 9.80
20 93.90 83.82 83.82 0.00 9.24 9.24
25 93.91 84.32 84.32 0.00 8.71 8.71
30 93.89 84.76 84.76 0.00 8.20 8.20
35 93.90 85.26 85.26 0.00 7.71 7.71
40 93.93 85.80 85.80 0.00 7.23 7.23
45 93.91 86.15 86.15 0.00 6.79 6.79
50 93.90 86.76 86.76 0.00 6.34 6.34
55 93.90 87.26 87.26 0.00 5.91 5.91
60 93.93 87.69 87.69 0.00 5.49 5.49
65 93.89 88.17 88.17 0.00 5.08 5.08
70 93.89 88.75 88.75 0.00 4.67 4.67
75 93.84 89.13 89.13 0.00 427 427
80 93.92 89.72 89.72 0.00 3.86 3.86
85 93.89 90.31 90.31 0.00 3.44 3.44
90 93.88 90.81 90.81 0.00 3.03 3.03
95 93.88 91.39 91.39 0.00 2.61 2.61
100 93.93 91.81 91.81 0.00 2.17 2.17




A Y] Hq ¥ ~ s A 7
AT NN V.20 {’IZWUE]Eaﬂiﬂfﬂﬂﬁ@ﬂﬂimﬁ@%ﬂﬁﬂ@a@]m@ Rf: 40 IE]'H?J

wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ() v, v, \' I, I, I
0 93.84 83.89 83.89 0.00 10.27 10.27
5 93.85 83.92 83.92 0.00 10.15 10.15
10 93.93 84.45 84.45 0.00 9.20 9.20
15 93.88 84.80 84.80 0.00 8.70 8.70
20 93.92 85.10 85.10 0.00 8.22 8.22
25 93.91 85.51 85.51 0.00 7.76 7.76
30 93.87 85.97 85.97 0.00 7.32 7.32
35 93.97 86.42 86.42 0.00 6.88 6.88
40 93.91 86.73 86.73 0.00 6.47 6.47
45 93.90 87.22 87.22 0.00 6.06 6.06
50 93.90 87.69 87.69 0.00 5.67 5.67
55 93.90 88.10 88.10 0.00 5.29 5.29
60 93.89 88.58 88.58 0.00 491 491
65 93.88 89.01 89.01 0.00 4.54 4.53
70 93.89 89.46 89.46 0.00 4.17 4.17
75 93.89 89.88 89.88 0.00 3.80 3.80
80 93.88 90.33 90.33 0.00 3.43 3.43
85 93.87 90.81 90.81 0.00 3.06 3.06
90 93.88 91.21 91.21 0.00 2.69 2.69
95 93.90 91.74 91.74 0.00 2.30 2.30
100 93.86 92.07 92.07 0.00 1.92 1.92




1 1 s A 4
A13199 v.21 gadeyan ldmadeunsdiasuanoadiio R, = 45 Teviy

wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ() v, v, \' I, I, I
0 93.83 85.09 85.09 0.00 9.18 9.18
5 93.90 85.04 85.04 0.00 9.08 9.08
10 93.90 85.54 85.54 0.00 8.26 8.26
15 93.87 85.88 85.88 0.00 7.82 7.82
20 93.94 86.16 86.16 0.00 7.40 7.40
25 93.90 86.54 86.54 0.00 6.99 6.99
30 93.88 86.85 86.85 0.00 6.60 6.60
35 93.87 87.19 87.19 0.00 6.22 6.22
40 93.89 87.57 87.57 0.00 5.84 5.84
45 93.92 87.93 87.93 0.00 5.48 5.48
50 93.88 88.33 88.33 0.00 5.13 5.13
55 93.90 88.80 88.80 0.00 4.77 4.77
60 93.96 89.12 89.12 0.00 443 443
65 93.91 89.59 89.59 0.00 4.09 4.09
70 93.90 89.93 89.93 0.00 3.76 3.76
75 93.90 90.33 90.33 0.00 3.42 3.42
80 93.90 90.78 90.78 0.00 3.09 3.09
85 93.93 91.12 91.12 0.00 2.75 2.75
90 93.88 91.55 91.55 0.00 2.41 241
95 93.90 92.00 92.00 0.00 2.06 2.06
100 93.85 92.39 92.39 0.00 1.72 1.72




A Y] Hq ¥ ~ s A 7
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195

wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ() v, v, \' I, I, I
0 93.92 85.93 85.93 0.00 8.30 8.29
5 93.86 86.01 86.01 0.00 8.22 8.22
10 93.86 86.47 86.47 0.00 7.48 7.48
15 93.94 86.72 86.72 0.00 7.09 7.09
20 93.88 87.05 87.05 0.00 6.72 6.72
25 93.88 87.25 87.25 0.00 6.36 6.36
30 93.93 87.60 87.60 0.00 6.00 6.00
35 93.91 87.93 87.93 0.00 5.66 5.66
40 93.93 88.27 88.27 0.00 5.32 5.32
45 93.90 88.57 88.57 0.00 4.99 4.99
50 93.89 88.91 88.91 0.00 4.67 4.67
55 93.88 89.37 89.37 0.00 435 4.35
60 93.91 89.67 89.67 0.00 4.04 4.04
65 93.90 90.04 90.04 0.00 3.73 3.73
70 93.93 90.31 90.31 0.00 3.42 3.42
75 93.91 90.66 90.66 0.00 3.11 3.11
80 93.90 91.03 91.03 0.00 2.81 2.80
85 93.92 91.46 91.46 0.00 2.49 2.49
90 93.82 91.88 91.88 0.00 2.19 2.19
95 93.89 92.19 92.19 0.00 1.87 1.87
100 93.87 92.50 92.50 0.00 1.55 1.55




A Y] Hq ¥ ~ 7 s A 7
AT NN V.23 {’IZG‘IGUE]HQ‘1/]15’]5‘109]?{@Uﬂimﬁ@ﬂlﬂﬁaﬂﬂﬁWﬂﬂW@a@]m@ Rf: le-6 IE]'H?J

196

wnaussau 1 (Thad)

vinanszua il weunls)

SLETN
(esiud) v, v, v, 1, 1, I

0 99.85 0.00 0.00 2.39 65.88 70.01
5 99.15 6.23 6.06 2.10 62.37 65.86
10 96.36 36.29 35.16 0.94 43.33 4495
15 95.81 4492 43.52 0.68 37.31 38.64
20 95.36 51.13 49.73 0.51 32.78 33.89
25 95.09 55.87 54.52 0.38 29.27 30.23
30 94.87 59.67 58.32 0.28 26.44 27.30
35 94.68 62.73 61.48 0.20 24.11 24.88
40 94.52 65.28 64.10 0.13 22.16 22.86
45 94.38 67.45 66.31 0.06 20.51 21.16
50 94.30 69.32 68.19 0.00 19.09 19.69
55 94.14 70.91 69.87 0.06 17.85 18.41
60 94.03 72.33 71.31 0.13 16.76 17.29
65 93.90 73.56 72.59 0.20 15.80 16.30
70 93.79 74.65 73.73 0.28 14.96 15.43
75 93.62 75.64 74.73 0.38 14.19 14.64
80 93.43 76.50 75.64 0.51 13.51 13.93
85 93.16 77.22 76.52 0.68 12.89 13.28
90 92.79 77.91 77.21 0.94 12.34 12.72
95 92.10 78.47 77.83 1.40 11.84 12.21
100 90.80 78.84 78.29 2.39 11.43 11.81




A Y] Hq ¥ ~ 7 s A 7
AT NN V.24 {’IZG‘IGUE]HQ‘1/]15’]5‘109]?{@Uﬂimﬁ@ﬂlﬂﬁaﬂﬂﬁWﬂﬂW@a@]m@ Rf: 5 IE]'H?J
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wnaussau 1 (Thad)

vinanszua il weunls)

SLETN
(esiud) v, v, v, 1, 1, I

0 97.66 47.50 50.45 1.94 51.00 54.07
5 97.40 49.05 47.83 1.75 48.21 52.12
10 95.91 59.85 46.00 0.87 34.30 38.91
15 95.48 63.54 50.01 0.64 30.04 34.05
20 95.16 66.40 54.04 048 26.79 30.26
25 94.92 68.77 57.63 0.36 24.18 27.21
30 94.74 70.78 60.75 0.27 22.04 24.71
35 94.58 72.53 63.44 0.19 20.23 22.62
40 94.44 74.07 65.77 0.12 18.68 20.84
45 94.33 75.53 67.75 0.06 17.34 19.33
50 94.20 76.74 69.57 0.00 16.16 17.98
55 94.10 77.83 71.20 0.06 15.10 16.79
60 93.99 78.87 72.65 0.12 14.15 15.73
65 93.88 79.84 73.97 0.19 13.29 14.77
70 93.73 80.76 75.19 0.27 12.50 13.90
75 93.61 81.66 76.32 0.36 11.77 13.10
80 93.44 82.54 77.41 048 11.08 12.33
85 93.21 83.40 78.51 0.64 10.43 11.60
90 92.92 84.28 79.66 0.87 9.81 10.85
95 92.48 85.29 80.88 1.24 9.23 10.07
100 91.74 86.27 82.58 1.94 8.73 9.08
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 95.89 68.28 72.33 1.43 36.70 38.79
5 95.88 68.64 70.50 1.34 35.08 38.03
10 95.40 73.01 63.86 0.76 26.06 31.12
15 95.14 74.89 64.10 0.58 23.20 27.96
20 94.94 76.41 65.29 0.44 20.99 25.30
25 94.76 77.66 66.84 0.34 19.17 23.04
30 94.59 78.74 68.51 0.25 17.62 21.12
35 94.49 79.80 70.08 0.18 16.30 19.46
40 94.36 80.71 71.64 0.12 15.12 18.00
45 94.26 81.57 73.09 0.06 14.08 16.71
50 94.17 82.39 74.45 0.00 13.13 15.56
55 94.06 83.19 75.74 0.06 12.26 14.52
60 93.97 83.95 76.96 0.12 11.47 13.56
65 93.87 84.70 78.12 0.18 10.72 12.68
70 93.76 85.39 79.30 0.25 10.01 11.83
75 93.63 86.14 80.43 0.34 9.34 11.03
80 93.51 86.88 81.59 0.44 8.69 10.24
85 93.30 87.61 82.85 0.58 8.05 9.43
90 93.13 88.43 84.15 0.76 7.43 8.59
95 92.87 89.26 85.69 1.03 6.82 7.63
100 92.63 90.33 87.41 1.43 6.23 6.48
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wnaussau 1 (Thad)

vinanszua il weunls)

SLETN
(esiud) v, v, v, 1, 1, I

0 95.02 77.46 81.30 1.09 27.78 29.07
5 95.05 77.47 80.18 1.04 26.78 28.73
10 95.01 79.51 74.50 0.65 20.63 24.89
15 94.88 80.69 73.73 0.51 18.51 22.82
20 94.73 81.66 73.82 0.40 16.85 20.96
25 94.58 82.50 74.38 0.31 15.48 19.30
30 94.48 83.25 75.17 0.23 14.31 17.84
35 94.37 83.93 76.09 0.17 13.28 16.52
40 94.28 84.59 77.05 0.11 12.36 15.35
45 94.20 85.31 77.97 0.05 11.53 14.29
50 94.12 85.81 79.02 0.00 10.75 13.30
55 94.03 86.36 80.03 0.05 10.04 12.39
60 93.94 86.95 80.99 0.11 9.37 11.54
65 93.86 87.48 81.99 0.17 8.73 10.74
70 93.78 88.10 82.93 0.23 8.12 9.96
75 93.64 88.62 84.00 0.31 7.53 9.20
80 93.55 89.19 85.04 0.40 6.96 8.44
85 93.43 89.88 86.07 0.51 6.40 7.66
90 93.31 90.42 87.31 0.65 5.84 6.82
95 93.18 91.23 88.48 0.84 5.28 5.90
100 93.11 92.15 89.74 1.09 4.70 4.85
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 94.59 82.22 85.57 0.87 22.12 22.95
5 94.62 82.24 84.83 0.84 21.48 22.75
10 94.70 83.17 80.59 0.56 17.02 20.35
15 94.64 83.97 79.66 0.45 15.36 18.93
20 94.55 84.60 79.42 0.36 14.01 17.57
25 94.46 85.23 79.55 0.28 12.91 16.32
30 94.39 85.84 79.89 0.21 11.96 15.18
35 94.31 86.36 80.43 0.15 11.12 14.12
40 94.22 86.85 81.08 0.10 10.36 13.16
45 94.14 87.32 81.78 0.05 9.66 12.26
50 94.08 87.77 82.50 0.00 9.02 11.42
55 93.99 88.23 83.27 0.05 8.42 10.64
60 93.92 88.68 84.05 0.10 7.84 9.89
65 93.83 89.13 84.84 0.15 7.30 9.16
70 93.79 89.56 85.65 0.21 6.77 8.46
75 93.70 90.11 86.43 0.28 6.27 7.76
80 93.61 90.57 87.31 0.36 5.77 7.05
85 93.52 90.96 88.30 0.45 5.27 6.32
90 93.44 91.57 89.16 0.56 478 5.55
95 93.35 92.12 90.17 0.70 427 473
100 93.39 92.80 91.08 0.87 3.72 3.83
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 94.34 84.98 87.93 0.72 18.30 18.87
5 94.37 84.91 87.44 0.70 17.82 18.73
10 94.48 85.37 84.30 0.49 14.45 17.06
15 94.47 85.90 83.46 0.40 13.10 16.01
20 94.41 86.47 83.06 0.32 12.01 14.99
25 94.36 86.94 83.02 0.25 11.08 14.00
30 94.31 87.39 83.19 0.19 10.27 13.08
35 94.23 87.84 83.51 0.14 9.56 12.22
40 94.17 88.29 83.91 0.09 8.92 11.41
45 94.10 88.64 84.45 0.05 8.31 10.64
50 94.05 89.01 85.00 0.00 7.76 9.92
55 93.99 89.38 85.59 0.05 7.24 9.23
60 93.93 89.75 86.21 0.09 6.74 8.56
65 93.86 90.22 86.79 0.14 6.27 7.92
70 93.80 90.49 87.54 0.19 5.80 7.28
75 93.73 90.86 88.23 0.25 5.35 6.64
80 93.66 91.34 88.88 0.32 4.92 6.00
85 93.58 91.70 89.68 0.40 4.47 5.34
90 93.52 92.16 90.41 0.49 4.03 4.65
95 93.51 92.64 91.14 0.60 3.57 3.92
100 93.52 93.20 91.82 0.72 3.07 3.15
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 94.21 86.74 89.36 0.61 15.57 15.98
5 94.23 86.69 89.00 0.59 15.21 15.87
10 94.34 86.89 86.64 0.43 12.55 14.61
15 94.37 87.23 85.94 0.36 11.43 13.80
20 94.32 87.69 85.55 0.29 10.51 12.98
25 94.27 88.10 85.43 0.23 9.71 12.19
30 94.22 88.50 85.49 0.18 9.02 11.43
35 94.18 88.90 85.66 0.13 8.40 10.70
40 94.10 89.25 85.98 0.08 7.83 10.01
45 94.08 89.53 86.37 0.04 7.30 9.35
50 94.02 89.90 86.77 0.00 6.82 8.71
55 93.98 90.20 87.24 0.04 6.36 8.10
60 93.93 90.56 87.71 0.08 5.92 7.51
65 93.88 90.82 88.28 0.13 5.49 6.93
70 93.81 91.21 88.79 0.18 5.09 6.35
75 93.74 91.45 89.45 0.23 4.68 5.77
80 93.68 91.80 90.03 0.29 4.28 5.19
85 93.66 92.15 90.60 0.36 3.89 4.59
90 93.61 92.56 91.18 0.43 3.49 3.97
95 93.58 93.01 91.73 0.52 3.07 3.33
100 93.63 93.50 92.19 0.61 2.61 2.67
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 94.11 88.00 90.27 0.53 13.54 13.83
5 94.13 87.94 90.02 0.52 13.25 13.75
10 94.24 88.06 88.17 0.38 11.10 12.74
15 94.25 88.30 87.60 0.32 10.15 12.08
20 94.23 88.72 87.20 0.26 9.36 11.41
25 94.18 88.99 87.12 0.21 8.66 10.75
30 94.15 89.35 87.10 0.16 8.05 10.10
35 94.14 89.63 87.23 0.12 7.50 9.48
40 94.06 89.89 87.52 0.08 6.99 8.88
45 94.04 90.17 87.80 0.04 6.52 8.30
50 94.00 90.48 88.11 0.00 6.09 7.74
55 93.95 90.73 88.52 0.04 5.67 7.19
60 93.91 91.00 88.93 0.08 5.28 6.66
65 93.85 91.28 89.37 0.12 4.89 6.13
70 93.82 91.55 89.82 0.16 4.52 5.61
75 93.76 91.83 90.32 0.21 4.16 5.09
80 93.72 92.12 90.81 0.26 3.80 4.56
85 93.68 92.47 91.28 0.32 3.44 4.02
90 93.65 92.86 91.71 0.38 3.07 3.46
95 93.64 93.15 92.22 0.46 2.68 2.89
100 93.67 93.57 92.59 0.53 2.27 2.31
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204

wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ() v, v, \' I, I, I
0 94.06 88.89 90.91 0.47 11.97 12.19
5 94.07 88.83 90.72 0.46 11.73 12.12
10 94.16 88.86 89.29 0.34 9.93 11.27
15 94.17 89.04 88.82 0.29 9.13 10.72
20 94.18 89.33 88.50 0.24 8.43 10.15
25 94.15 89.64 88.33 0.19 7.82 9.59
30 94.11 89.85 88.38 0.15 7.27 9.03
35 94.07 90.11 88.48 0.11 6.77 8.49
40 94.04 90.37 88.65 0.07 6.32 7.96
45 94.00 90.63 88.88 0.04 5.90 7.45
50 93.97 90.88 89.14 0.00 5.50 6.94
55 93.93 91.12 89.47 0.04 5.12 6.45
60 93.89 91.45 89.75 0.07 4.77 5.97
65 93.85 91.61 90.19 0.11 4.42 5.49
70 93.81 91.94 90.51 0.15 4.08 5.01
75 93.78 92.13 90.96 0.19 3.74 4.54
80 93.74 92.48 91.29 0.24 3.42 4.05
85 93.72 92.68 91.76 0.29 3.08 3.56
90 93.70 93.00 92.13 0.35 2.74 3.06
95 93.68 93.29 92.53 0.41 2.38 2.55
100 93.71 93.73 92.74 0.47 2.00 2.04
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wnaussau 1 (Thad)

vinanszua il weunls)

SLETN
(esiud) v, v, v, 1, 1, I

0 94.03 89.57 91.35 042 10.72 10.89
5 94.04 89.47 91.23 0.41 10.52 10.83
10 94.12 89.50 90.07 0.31 8.99 10.09
15 94.12 89.64 89.70 0.26 8.29 9.62
20 93.99 89.83 89.45 0.22 7.67 9.14
25 94.08 90.09 89.32 0.18 7.12 8.64
30 94.06 90.32 89.30 0.14 6.63 8.15
35 94.06 90.55 89.35 0.10 6.19 7.67
40 94.02 90.86 89.43 0.07 5.78 7.20
45 93.93 91.12 89.61 0.03 5.40 6.73
50 93.96 91.31 89.84 0.00 5.03 6.28
55 93.92 91.51 90.12 0.03 4.68 5.83
60 93.88 91.67 90.48 0.07 435 5.39
65 93.83 91.93 90.76 0.10 4.03 4.96
70 93.82 92.16 91.07 0.14 3.72 4.52
75 93.79 92.43 91.37 0.18 341 4.08
80 93.77 92.59 91.79 0.22 3.10 3.64
85 93.74 92.84 92.13 0.26 2.79 3.20
90 93.72 93.11 92.45 0.31 2.47 2.74
95 93.74 93.39 92.73 0.37 2.14 2.28
100 93.74 93.75 92.94 042 1.79 1.82
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ() v, v, \' I, I, I
0 94.00 90.05 91.73 0.38 9.70 9.84
5 94.02 90.07 91.57 0.37 9.54 9.78
10 94.06 89.99 90.70 0.29 8.21 9.13
15 94.07 90.12 90.36 0.24 7.59 8.72
20 94.09 90.32 90.12 0.20 7.04 8.29
25 94.07 90.49 90.03 0.16 6.55 7.85
30 94.02 90.69 90.03 0.13 6.10 7.42
35 94.02 90.90 90.06 0.09 5.69 6.98
40 94.00 91.10 90.18 0.06 5.32 6.56
45 93.97 91.30 90.33 0.03 4.96 6.14
50 93.95 91.56 90.46 0.00 4.63 5.72
55 93.91 91.69 90.75 0.03 431 5.32
60 93.89 91.89 91.00 0.06 4.00 491
65 93.85 92.10 91.26 0.10 3.70 4.51
70 93.86 92.32 91.54 0.13 3.41 4.11
75 93.81 92.53 91.82 0.16 3.13 3.71
80 93.78 92.75 92.10 0.20 2.84 3.30
85 93.75 92.99 92.40 0.24 2.55 2.90
90 93.75 93.25 92.63 0.29 225 2.48
95 93.75 93.50 92.88 0.33 1.95 2.06
100 93.75 93.81 93.05 0.38 1.62 1.65
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wnaussau Wi (Thad)

vinanszua i @ewals)

ITYSNN
(UJE]{ Lcldfuﬁ) v, v, \ I, I, I.

0 0.00 98.06 96.30 66.58 2.55 2.55
5 7.41 97.86 96.07 61.31 2.32 2.32
10 43.26 96.01 95.01 35.92 1.20 1.20
15 52.69 95.57 94.74 29.23 0.90 0.90
20 59.11 95.38 94.65 24.68 0.68 0.68
25 63.77 94.95 94.28 21.37 0.52 0.52
30 67.33 94.88 94.40 18.86 0.39 0.39
35 70.08 94.70 94.23 16.90 0.28 0.28
40 72.31 94.13 93.89 15.32 0.18 0.18
45 74.11 94.38 94.10 14.04 0.09 0.09
50 75.64 94.24 94.08 12.97 0.00 0.00
55 76.93 94.40 94.28 12.07 0.09 0.09
60 78.00 94.09 94.02 11.31 0.18 0.18
65 78.89 93.82 93.67 10.67 0.28 0.28
70 79.68 93.64 93.69 10.13 0.39 0.39
75 80.30 93.50 93.41 9.68 0.52 0.52
80 80.81 93.71 93.61 9.33 0.68 0.68
85 81.19 93.56 93.71 9.07 0.90 0.90
90 81.44 92.89 93.06 8.93 1.20 1.20
95 81.38 92.93 93.14 8.99 1.68 1.68
100 80.85 92.00 92.44 9.43 2.55 2.55
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 47.95 98.66 92.88 52.51 2.01 2.01
5 47.10 98.25 93.20 49.43 1.87 1.87
10 54.47 96.36 93.90 31.79 1.07 1.07
15 59.78 95.82 93.93 26.46 0.82 0.82
20 64.13 95.41 93.98 22.64 0.63 0.63
25 67.54 95.13 94.00 19.79 0.48 0.48
30 70.33 94.87 94.02 17.58 0.36 0.36
35 72.57 94.75 93.95 15.81 0.26 0.26
40 74.46 94.58 93.95 14.38 0.17 0.17
45 76.03 94.41 93.79 13.19 0.08 0.08
50 77.37 94.30 93.93 12.20 0.00 0.00
55 78.55 94.23 93.91 11.34 0.08 0.08
60 79.57 94.03 93.95 10.62 0.17 0.17
65 80.45 93.91 93.90 9.99 0.26 0.26
70 81.22 93.88 93.77 9.44 0.36 0.36
75 81.93 93.71 93.72 8.97 0.48 0.48
80 82.57 93.48 93.68 8.56 0.63 0.63
85 83.19 93.21 93.69 8.21 0.82 0.82
90 83.82 92.84 93.79 7.92 1.07 1.07
95 84.53 92.42 93.80 7.67 1.43 1.43
100 85.53 91.55 94.03 7.46 2.02 2.02
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 69.77 97.36 92.20 38.20 1.46 1.46
5 68.55 97.31 92.43 36.65 1.39 1.39
10 66.99 96.10 93.27 26.48 0.89 0.89
15 68.81 95.68 93.56 22.75 0.70 0.70
20 70.87 95.36 93.64 19.88 0.55 0.55
25 72.86 95.12 93.70 17.62 0.43 0.43
30 74.63 94.91 93.74 15.80 0.33 0.33
35 76.20 94.74 93.71 14.31 0.24 0.24
40 77.62 94.52 93.85 13.09 0.15 0.15
45 78.83 94.43 93.82 12.03 0.08 0.08
50 79.94 94.31 93.81 11.13 0.00 0.00
55 80.94 94.13 93.87 10.35 0.08 0.08
60 81.86 93.98 93.88 9.66 0.15 0.15
65 82.70 93.87 93.93 9.05 0.24 0.24
70 83.49 93.73 93.93 8.50 0.33 0.33
75 84.25 93.57 93.93 8.00 0.43 0.43
80 84.98 93.46 93.81 7.52 0.55 0.55
85 85.85 93.16 94.00 7.06 0.70 0.70
90 86.75 92.97 94.00 6.59 0.89 0.89
95 87.87 92.54 94.25 6.07 1.13 1.13
100 89.35 92.02 94.58 5.41 1.46 1.46
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 79.01 96.68 92.31 28.84 1.11 1.11
5 78.19 96.51 92.30 28.02 1.06 1.06
10 75.32 95.81 93.05 21.86 0.73 0.73
15 75.63 95.52 93.28 19.28 0.59 0.59
20 76.50 95.25 93.43 17.18 0.48 0.48
25 77.52 95.08 93.53 15.43 0.38 0.38
30 78.62 94.74 93.64 14.00 0.29 0.29
35 79.67 94.63 93.73 12.77 0.21 0.21
40 80.66 94.54 93.75 11.71 0.14 0.14
45 81.59 94.35 93.80 10.80 0.07 0.07
50 82.44 94.28 93.77 10.00 0.00 0.00
55 83.27 94.16 93.80 9.29 0.07 0.07
60 84.08 93.99 93.90 8.65 0.14 0.14
65 84.82 93.94 93.80 8.06 0.21 0.21
70 85.57 93.78 93.83 7.52 0.29 0.29
75 86.31 93.65 93.88 7.00 0.38 0.38
80 87.08 93.48 93.95 6.50 0.48 0.48
85 87.95 93.27 94.07 5.99 0.59 0.59
90 88.87 93.03 94.24 5.45 0.73 0.73
95 89.96 92.74 94.38 4.83 0.90 0.90
100 91.20 92.40 94.67 4.10 1.11 1.11
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ() v, v, \' I, I, I
0 83.71 95.95 92.43 2291 0.88 0.88
5 83.12 95.92 92.56 22.40 0.85 0.85
10 80.45 95.54 92.99 18.30 0.61 0.61
15 80.28 95.25 93.15 16.45 0.51 0.51
20 80.63 95.01 93.42 14.88 0.41 0.41
25 81.12 94.92 93.46 13.51 0.33 0.33
30 81.77 94.74 93.57 12.34 0.26 0.25
35 82.48 94.59 93.65 11.33 0.19 0.19
40 83.20 94.47 93.67 10.44 0.12 0.12
45 83.90 94.31 93.77 9.65 0.06 0.06
50 84.58 94.26 93.72 8.93 0.00 0.00
55 85.25 94.18 93.74 8.29 0.06 0.06
60 85.92 94.05 93.77 7.71 0.12 0.12
65 86.59 93.92 93.82 7.16 0.19 0.19
70 87.25 93.79 93.88 6.64 0.26 0.26
75 87.93 93.65 93.86 6.13 0.33 0.33
80 88.67 93.46 94.07 5.63 0.41 0.41
85 89.45 93.29 94.16 5.11 0.51 0.51
90 90.26 93.15 94.30 4.56 0.61 0.61
95 91.17 92.98 94.39 3.95 0.74 0.74
100 92.14 92.74 94.59 3.25 0.88 0.88
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ() v, v, \' I, I, I

0 86.34 95.55 92.59 18.91 0.73 0.72
5 85.90 95.55 92.65 18.55 0.70 0.70
10 83.76 95.22 92.98 15.61 0.52 0.52
15 83.44 95.11 93.21 14.21 0.44 0.44
20 83.53 94.82 93.31 12.99 0.36 0.36
25 83.78 94.75 93.49 11.90 0.29 0.29
30 84.22 94.60 93.55 10.94 0.23 0.23
35 84.68 94.50 93.61 10.09 0.17 0.17
40 85.19 94.41 93.61 9.32 0.11 0.11
45 85.74 94.22 93.73 8.64 0.05 0.05
50 86.30 94.15 93.78 8.01 0.00 0.00
55 86.84 94.08 93.82 7.43 0.05 0.05
60 87.41 93.99 93.79 6.88 0.11 0.11
65 87.97 93.87 93.93 6.38 0.17 0.17
70 88.59 93.73 93.97 5.89 0.23 0.23
75 89.19 93.65 94.04 5.40 0.29 0.29
80 89.82 93.51 94.06 4.92 0.36 0.36
85 90.46 93.43 94.05 4.41 0.44 0.44
90 91.18 93.20 94.26 3.89 0.52 0.52
95 91.93 93.06 94.40 3.32 0.62 0.62
100 92.65 92.89 94.55 2.68 0.73 0.73
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ) v, v, \' I, I, I
0 87.93 95.38 92.78 16.05 0.62 0.62
5 87.69 95.25 92.81 15.79 0.60 0.60
10 85.96 95.05 93.14 13.55 0.45 0.45
15 85.62 94.90 93.20 12.45 0.38 0.38
20 85.58 94.77 93.41 11.46 0.32 0.32
25 85.70 94.67 93.49 10.56 0.26 0.26
30 85.99 94.50 93.57 9.77 0.20 0.20
35 86.31 94.49 93.58 9.03 0.15 0.15
40 86.70 94.44 93.65 8.36 0.10 0.10
45 87.17 94.27 93.68 7.76 0.05 0.05
50 87.61 94.12 93.79 7.20 0.00 0.00
55 88.09 94.01 93.85 6.68 0.05 0.05
60 88.57 93.96 93.90 6.19 0.10 0.10
65 89.05 93.92 93.90 5.71 0.15 0.15
70 89.57 93.77 93.95 5.25 0.20 0.20
75 90.09 93.62 94.04 4.80 0.26 0.26
80 90.64 93.55 94.11 4.34 0.32 0.32
85 91.20 93.47 94.06 3.87 0.38 0.38
90 91.79 93.26 94.25 3.38 0.46 0.46
95 92.38 93.19 94.29 2.85 0.53 0.53
100 92.93 92.99 94.50 2.28 0.62 0.62
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wnaussau 1 (Thad)

vinanszua il weunls)

SLETN
(esiud) v, v, v, 1, 1, I

0 89.13 95.07 92.96 13.94 0.53 0.53
5 88.84 95.07 92.97 13.72 0.52 0.52
10 87.46 94.90 93.20 11.94 0.40 0.40
15 87.14 94.79 93.34 11.04 0.34 0.34
20 87.12 94.63 93.43 10.22 0.28 0.28
25 87.18 94.53 93.52 9.47 0.23 0.23
30 87.34 94.43 93.58 8.78 0.18 0.18
35 87.62 94.29 93.62 8.15 0.13 0.13
40 87.92 94.22 93.67 7.57 0.09 0.09
45 88.28 94.17 93.73 7.03 0.04 0.04
50 88.64 94.14 93.72 6.52 0.00 0.00
55 89.04 94.02 93.86 6.05 0.04 0.04
60 89.45 93.89 93.90 5.59 0.09 0.09
65 89.87 93.87 93.90 5.15 0.13 0.13
70 90.33 93.78 93.96 4.72 0.18 0.18
75 90.77 93.71 93.92 4.30 0.23 0.23
80 91.24 93.60 94.05 3.87 0.28 0.28
85 91.69 93.62 94.01 343 0.34 0.34
90 92.20 93.32 94.26 2.97 0.40 0.40
95 92.69 93.21 94.33 2.49 0.47 0.47
100 93.14 93.17 9442 1.98 0.53 0.53
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wnaussau 1 (Thad)

vinanszua il weunls)

ITYSNN
(Lﬂ@§ mdmﬁ() v, v, \' I, I, I
0 89.88 94.91 93.08 12.30 0.47 0.47
5 89.69 94.93 93.15 12.13 0.46 0.46
10 88.56 94.78 93.24 10.65 0.36 0.36
15 88.30 94.71 93.31 9.90 0.30 0.30
20 88.20 94.54 93.45 9.20 0.26 0.26
25 88.27 94.45 93.54 8.56 0.21 0.21
30 88.37 94.46 93.52 7.95 0.16 0.16
35 88.59 94.27 93.68 7.40 0.12 0.12
40 88.83 94.19 93.70 6.88 0.08 0.08
45 89.12 94.12 93.78 6.40 0.04 0.04
50 89.47 94.01 93.82 5.94 0.00 0.00
55 89.77 94.02 93.82 5.50 0.04 0.04
60 90.15 93.90 93.86 5.08 0.08 0.08
65 90.50 93.80 93.95 4.68 0.12 0.12
70 90.90 93.77 93.99 4.28 0.16 0.16
75 91.26 93.70 94.07 3.88 0.21 0.21
80 91.76 93.40 93.84 3.48 0.26 0.26
85 92.10 93.46 94.14 3.08 0.31 0.31
90 92.50 93.39 94.23 2.65 0.36 0.36
95 92.89 93.33 94.31 221 0.41 0.41
100 93.29 93.22 94.37 1.75 0.47 0.47
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wnaussau 1 (Thad)

vinanszua il weunls)

SLETN
(esiud) v, v, v, 1, 1, I

0 90.47 94.76 93.13 11.01 042 042
5 90.30 94.76 93.16 10.86 0.41 0.41
10 89.42 94.58 93.37 9.61 0.32 0.32
15 89.18 94.54 93.42 8.97 0.28 0.28
20 89.06 94.50 93.49 8.36 0.23 0.23
25 89.09 94.46 93.49 7.79 0.19 0.19
30 89.18 94.39 93.56 7.26 0.15 0.15
35 89.32 94.31 93.63 6.76 0.11 0.11
40 89.57 94.15 93.71 6.30 0.07 0.07
45 89.78 94.10 93.78 5.86 0.04 0.04
50 90.08 94.06 93.80 5.44 0.00 0.00
55 90.38 93.97 93.89 5.04 0.04 0.04
60 90.67 93.87 93.92 4.66 0.07 0.07
65 91.00 93.82 93.89 4.28 0.11 0.11
70 91.35 93.78 94.04 3.91 0.15 0.15
75 91.66 93.70 94.06 3.53 0.19 0.19
80 92.04 93.62 94.03 3.16 0.23 0.23
85 92.40 93.55 94.13 2.78 0.28 0.28
90 92.73 93.42 9422 2.39 0.32 0.32
95 93.06 93.40 94.26 1.99 0.37 0.37
100 93.39 93.27 94 .35 1.56 042 042
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wnaussau 1 (Thad)

vinanszua il weunls)

SLETN
(esiud) v, v, v, 1, 1, I
0 90.91 94.68 93.17 9.96 0.38 0.38
5 90.77 94.67 93.22 9.83 0.37 0.37
10 90.03 94.55 93.37 8.74 0.29 0.29
15 89.81 94,51 93.44 8.18 0.25 0.25
20 89.74 94.43 93.51 7.65 0.21 0.21
25 89.74 94.31 93.55 7.15 0.17 0.17
30 89.83 94.30 93.68 6.67 0.14 0.14
35 89.94 94.25 93.66 6.22 0.10 0.10
40 90.13 94.12 93.76 5.80 0.07 0.07
45 90.35 94.08 93.77 5.40 0.03 0.03
50 90.58 94.05 93.80 5.01 0.00 0.00
55 90.84 93.98 93.89 4.65 0.03 0.03
60 91.11 93.90 93.92 4.29 0.07 0.07
65 91.39 93.77 93.86 3.93 0.10 0.10
70 91.67 93.84 93.88 3.58 0.14 0.14
75 91.97 93.71 94.05 3.24 0.17 0.17
80 92.29 93.59 94.07 2.89 0.21 0.21
85 92.60 93.53 94.15 2.54 0.25 0.25
90 92.88 93.46 94.19 2.18 0.29 0.29
95 93.17 93.43 94.23 1.80 0.34 0.34
100 93.50 93.31 94 .34 1.41 0.38 0.38
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a3 1150n5ui2 13- (Fuzzy logic Tool Box of Matlab) 14114114338

%8 IUUDID U

VA=[] ; % Phase A Voltage set
VB=[]; % Phase B Voltage set
VC=[]; % Phase C Voltage set
IA=[] ; % Phase A Current set
IB=[] ; % Phase B Current set
IC=[1 ; % Phase C Current set
Input=[VA TA 1B IC] ; % Input

Traget=[ ]; %Target Output

% fnuAR IS AU
trn_data=[Input Traget];
epoch_n=10000;

mf n=[3 3 3 3];
step_size = 0.01;
error_goal = 0;

mf_type = str2mat('gbellmf’,'gbellmf','gbellmf’,'gbellmf’);

9 a =
% f’fiNLiJTliﬂi&iJiJE]iéiJ'luW%%

in_fismat = genfis1(trn_data, mf n, mf_type);

% NTTOUTSUU
[trn_out fismat trn_error step_size ] = ...

anfis(trn_data, in_fismat, [epoch_n nan step_size nan nan], [1,1,1,1]);
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21 Block Parameters: Source &

Three-Phase Source (mask) (link)
Three-phase voltage source in series with RL branch.
Fatameters

Phase-to-phase rms volkage (V):

vs |

Phase angle of phase A (degrees):
[P |

Frequency (Hz):
I |

Internal connection: |‘|’g vl

[] specify impedance using short-circuit level

Source resistance (Chms):

lo |
Source inductance (H):

| 1e-8i(2*pifF) |

[o]4 H Cancel H Help Apply

a— 0l —als
s— gl
C—W—C o

=1 Block Parameters: Source Impedance £1-Z1 rz|
Three-Phase Mutual Inductance £1-20 (mask) (link)

This block implements a three phase impedance with rmutoal
coupling between phases, Self impedances and mutual
impedances are set by entering positive and zero sequences
parameters,

Pararneters

Positive-sequence parameters : [R1 (Ohms) L1 (H]]

|[Rs1 Ls1] |

Zero-sequence parameters @ [RO{Ohms) L0 {H)]
\[Rs0 Ls0] |

I Ik I[ Cancel ][ Help Apply
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1 <3 a Cal 1 a J
e Iihuuueualdudenduiivaugsrusennunauuuamumanisimes

I A
Wuun15199 9.4

{ a 4 1
A5 19N .4 W5 mes e wuua iy

ala— il —ale =] Block Parameters: Source Impedance Z1-Z1 rg|
sle—lii—g|s

uc_w_cu

Three-Phase Mutual Inductance £1-20 {mask) {link)

This block implements a three phase impedance with mukual
coupling between phases, Self impedances and mutual
impedances are set by entering positive and zero sequences
parameters,

Paramekers

Positive-sequence parameters § [F1 (Ohms) L1 (H)]
|[Rs1 Ls1] |

Fero-sequence parameters @ [RO(Chms) LO (H)]
|[Rs0Ls0] |

[ (] 4 H Zancel ][ Help apply
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A Vabc 51 Block Parameters: Three-Phase ¥-| Measurement ﬂ
a

labe Three-Phaze V| Measuremeant [mazk] [link]

o|B ao This block iz uzed to measure three-phase voltages and curents in a circuit, wWhen
b I connected in zeries with a three-phase element, it return the three phaze-to-ground
= valtages and line currents.

L 1 The block can output the voltages and currents in per unit walues or in volts and
amperes. Check the appropriate boxes if you want to output the voltages and cunents
i pu

Parameters

Yollage meazurement | §e i EE=E s )
[ Use alabel
[ Waolkage inpu

Current measurement | pes ﬂ
[ Use alabel

[ Currents in pu

Output zignal : | Complex J

0K LCancel Help | Apply |
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E! Block Parameters: Fault

Three-Phaze Fault [maszk] [link)

Uze this block to program a fault [shart-circuit] between

ary phaze and the ground. “Y'ou can defing the fault timing
directly from the dialog box or apply an external logical zignal,
If you check the 'External contral' box |, the external control
input will appear.

Farameters

I Phaze B Fault
I Phaze C Fault

Fault rezistances Fon [ohms] :

|Rit
v Ground Fault

Ground resistance Rg [ohms] :

[1e-6
™ External control af Fault tirming :

Trangition status [1,0.1 ...}

[1

Tranzition times [z);

|swf

Srubbers resistance Rp [ohmg]

[126
Srubbers Capacitance Cp [Farad)

[int

Measurements | Mohe

ok LCancel Help

Apply
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Abstract

The adaptation of protective distance relay to determine the presence and location of faults in a
transmission based on the measure of fixed settings such as line impedance has been achieved by the
application of several different techniques. However, for the modern power systems a fast, accurate
and robust technique for real-time purposes is required. In this paper, the application of recurrent
neural network in transmission line protection is demonstrated. The method applies the power system
using voltage and current signals to learn the hidden relationship existing in the input patterns. It is
observed that the proposed technique is able to identify the precise fault direction more rapidly.
System simulations studied show that the proposed approach is able to detect the direction of a fault
on a transmission line swiftly and correctly, therefore suitable for the real-time purposes.

Keywords: recurrent neural network; distance protection; power system; relaying.

1. Introduction

Transmission line system is regarded with
great importance in power system. Faults that
occur frequently with transmission lines
system, should affect electricity users. Faults,
aforementioned may be caused by neither a
single person, animal or natural occurrences.
Thus to prevent and decrease damage that
would happen, must systematically protect the
transmission line system. Transmission line
system using distance relay is very popular. In
this current, using an intelligent system solves
a problem in the remedy of power system
widely. For example, dynamic load modeling
[8], short term load forecasting [9], stability in
power system [10] for transmission lines
protection have been using neural network,
could test by distance relay [5-6] neural
network, electric base will not be used in
calculation but, the path calculated will be used
which is obtained by the format of learning or
the ability to memorize of neural network;
accompanied with flexibility in itself makes
neural network very interesting. We can use
neural network in learning and memorizing the

o, S7JSWB 2009

format of fault and the format of condition
changing of power system. Although this
might force relay, it protects transmission
lines, with increasing precision (zone 1) and
can be applied accompanied with distance
prevention normally which, hypothetically will
help testify the protection of transmission lines
become much more accurate.

This paper proposed distance transmission
lines protection based on recurrent neural
network.

2.Neural Network

The system assembles a mode format from
the human brain. The duty and the work of
neural, be could built large-sized and could
teach the system for the lead gone are usable,
especially, the principle works of neural, will
find the weight value in work system of neural,
then the comparison output beg for neural, that
get with target value that fix. If the value
output is not equal to target value, the system
of neural will find the value of the weight until
it reaches the value of output, the new
substitute value is equal to target value.
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For the neural to be built give with the
capability to learn. Must have input and output
data to use in comparison. Inspires the use
ordered pairs in training network [11-12].

2.1 Recurrent Neural Network

Recurrent networkis the connections
interval neural in feedback, recurrent neural
network structure is shown in Fig 1.

Input Layer | Layer 3

R §'x1 g §'x1 ¢ §'x1 ¢
—J N J \ J

Input Recurrent Layer Recurrent Layer Output

Fig.1: Recurrent neural network structure

Fig.1 Shows recurrent neural network
structure; Input patterns have P,P,,...,Pg, a'(k)
to be output of hidden layer 1 and to be
input of hidden layer 2 ,a°(k) to be input of
hidden layer 2 , @’(k) to be final output. Have
f', f2and f° are transfer function, a’(k),a’(k)
and a’(k) can get from the algebraic equation
as following could:

a' (k)= f1 (W, P+ L6 (k=1)+b")

)
a* (k)= (LW, d' (k) + LW,,a* (k=1)+ %)

)
a* (k)= f2(LW; 0 (k) +bY)

3)

Whereas:

IW,, ; weights value connections between

input layer with hidden layer 1
LW,, ; weights value connections between

hidden layer 1 with hidden layer 2
LW, ; weights value connections between

hidden layer 1 with output layer
b ; bias value in hidden layer 1
b* ; bias value in hidden layer 2

b* ; biasvalue in output layer 3

STJSWB 2009

Training neural network by gradient descent
algorithm with tan sigmoid transfer function
using neural network toolbox of matlab
program [3]

. . 1
S11=logsig(n.b) = oo “

Whereas:

n ; summation output
b ; bias adjust.

3. Application Recurrent Neural
Network for Transmission Lines
Protection

Fig.2 shows recurrent neural network for

transmission lines protection structure. Fig. 3

the recurrent neural network for classifying the

input patterns into expected categories. There
are three input signals required at the input

layer in recurrent neural network: V, I, and X.

V is voltage, I is current, and X is apparent

impedance, the measurement of the faulted

transmission line. The output consists of

recurrent neural network which has a

continuous-value  output in the region

[0, 1].Output 1 indicates tripping, 0 indicates

non-tripping.

7N
(~ T _:)_

Current
Singnal

Vlinput  —

: ¢ Tiip or
Singnal N NoTr
Voltage T
Singnal
Pre V,1X Rii‘:"[’;"‘
> Processing > ek

Fig.2: Recurrent neural network for
transmission lines protection structure

\ -
[
2 3
Power System 2 ) 2% | output or1

g 83

Voltage & 5=z
and [ X i
Current o ©

Fig.3: Input patterns classify of recurrent
neural network
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4. Simulation and Result

Training patterns and test patterns got
from fault simulation on transmission line of
power system study using MATLAB and
SIMULINK. Fig.4 depicts the 115 kV, 50 Hz
simulated system one-line diagram. The other
related parameters of the simulated system are
shown in Table 1.

Busl Bus2

100 km ‘
l Load

Fig. 4: One-line diagram of simulation system

Table 1: The parameters of the simulation
transmission system

Bus1:

Voltage 115kV , 50 Hz
Equivalent source impedance
Z,=10.00499 +j0.03384 p.u. /km
Zy=0.00425+j0.0369 p.u. /km
Length of transmission line: 100 km
Line constant:
Z,=0.085811+j0.36204 p.u./km
Zy=0.25485+j1.4223 p.u./km
Bus 2:

Load=3.3+j2.2 MVA

The test will begin with fault
occurrence  simulation at the distance
0,20,40,60,80,84,88,92,96 and 100 % of the
total line length. Every the distance fault
occurrence has fault resistance 0.000001,5,10,
15, 20, 25,30,35,40 and 50 ohms respectively.
Already lead the data has that go to test with
the recurrent neural network. Zone 1 protection
is 80 % of the total line length. Fig. 4 shows
the phase A current waveform, and the phase
A voltage waveform for the single phase to
ground fault, the fault resistance is 10 ohms,
at times 20 ms-60 ms. Some part calculations
of pattern data tests for the recurrent neural
network in case of fault resistance 5 ohms are
shown in Table 2.
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Fig .5: Voltage and current waveform a-g fault

Table 2: The pattern data tests in case of fault
resistance 10 ohm

IDistance] Magnitude Angle
(%) VA 1A VA 1A
0 |114820.0]18635.00 -0.400 | -8.612
20  [114780.0]13840.00 -0.302 |-19.739
40 |114810.010910.00] -0.251 |-22.768
60 [114840.0/9108.50| -0.224 |-22.813
80  [114860.0[7996.70| -0.208 [-22.112
84  [114860.0/7844.70| -0.206 [-22.055
88 |114870.0[7718.50| -0.204 |-22.064
92 [114870.0[7621.60 | -0.202 |-22.149
96 114870.0[7559.00| -0.201 |-22.314
100 [114870.0/7537.70| -0.200 |-22.544
268
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Table 3: Accuracy transmission line protection

Distance | Accuracy Error
() (%) (%)
0 100 0
20 100 0
40 100 0
60 100 0
80 100 0
84 90 10
88 100 0
92 100 0
96 100 0
100 100 0

5. Conclusion

This paper analyzes recurrent neural
network intelligent computational techniques
application associated with protective distance
relay for transmission line protection. Be the
one method transmission line prevention, the
back manages to apply recurrent neural
network in transmission line prevention. From
testing it is correct in 90 transmission line
percentage preventions, from the data tests 100
all the data set tests. Thus, recurrent neural
network with the ability to relay one type in
transmission  line prevention. Therefore
recurrent neural network could be used as an
effective tool for real-time digital relaying
purposes. That might allow distance relay
work more accuracy and precision.
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Distance Transmission Lines Protection
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Abstract—To determine the presence and location of faults in a
transmission by the adaptation of protective distance relay based on
the measurement of fixed settings as line impedance is achieved by
several different techniques. Moreover, a fast, accurate and robust
technique for real-time purposes is required for the modern power
systems. The appliance of recurrent neural network in transmission
line protection is demonstrated in this paper. The method applies the
power system via voltage and current signals to learn the hidden
relationship presented in the input patterns. It is experiential that the
proposed technique is competent to identify the particular fault
direction more speedily. System simulations studied show that the
proposed approach is able to distinguish the direction of a fault on a
transmission line swiftly and correctly, therefore suitable for the real-
time purposes.

Keywords—recurrent neural network; feed-forward —neural
network ;transmission lines protection; relaying.

L INTRODUCTION

Transmission line system is regarded with great importance
in power system. Faults that occur frequently with
transmission lines system, should affect electricity users.
Faults, aforementioned may be caused by neither a single
person, animal or natural occurrences. Thus to prevent and
decrease damage that would happen, must systematically
protect the transmission line system. Transmission line system
using distance relay is very popular. Protective relaying is one
of several features of power system design concerned with
minimizing damage to equipment and interruptions to service
when electrical failures occur. Distance relays are generally
used for phase fault primary and back-up protection on sub-
transmission lines, and on transmission lines where high-speed
automatic reclosing is not necessary to maintain stability and
where the short time delay for end-zone faults can be tolerated
(1], [13].

Several distance relaying techniques have been expressed in
several publications; where the presence and location of faults
in a transmission. The fundamental principle is based on the
measure of particular fixed settings, mainly the impedance at
fundamental frequency between the relay location and the
fault point [1], and [6]. By using modern digital signal.

978-1-4244-4547-9/09/$26.00 ©2009 IEEE

Sanom Saichoomdee
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Power and Control Research Group ,School of Electrical
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e-mail : saichoomdee@gmail.com

processing methods, the distance relay techniques has been
improved, particularly, the decision time which has been
shortened [2], [13], [14], and [15].

In this context, using an intelligent system solves a problem
in the remedy of power system widely. For example, dynamic
load modeling [8], short term load forecasting [9], stability in
power system [10] for transmission lines protection have been
using neural network, could test by distance relay [5], and [6]
neural network, electric base will not be used in calculation
but, the path calculated will be used which is obtained by the
format of learning or the ability to memorize of neural
network; accompanied with flexibility in itself makes neural
network very interesting. We can use neural network in
learning and memorizing the format of fault and the format of
condition changing of power system. Although this might
force relay, it protects transmission lines, with increasing
precision (zonel) and can be applied accompanied with
distance prevention normally which, hypothetically will help
testify the protection of transmission lines become much more
accurate.

This paper proposed distance transmission lines protection
based on recurrent neural network.

II.  NEURAL NETWORK

Artificial Neural Networks (ANN) or simply Neural
Network (NN) are simplified to imitate central nervous system
been motivated by the computing performed by human brain.

ANN is defined in [16] and [17] as a data processing system
consisting of a large number of simple highly interconnected
processing elements (artificial neuron) in architecture inspired
by the structure of cerebral cortex of the brain. The duty and
the work of neural, it could built large-sized and could teach
the system for the lead gone are usable,especially,the principle
works of neural, will find the weight value in work system of
neural, then the comparison output beg for neural, that get
with target value that fix. If the value output is not equal to
target value, the system of neural will find the value of the
weight until it reaches the value of output, the new substitute
value is equal to target value. For the neural to be built give
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with the capability to learn. Must have input and output data to
use in comparison, inspires the use ordered pairs in training
network [11],and [12].

A.  Feeed-forward Neural Networks

Feed-forward neural networks can be classified in a single
layer or multilayer feed-forward neural networks. In this
paper, only multilayer is considered. Multilayer FNN
architecture comprises of input-layer(X); hidden-layer(H); and
output-layer(Y); as shown in Fig. 1 [17].

> x, w, W,y >
5 A, 4
«
~ X, ¥, -
N
x » H, ) e 2
— X 1w, w, "\ % >
Input - Layer Hidden - Layer Output - Layer

X; - input neurons; H; - hidden neurons; ¥; - output neurons;
IW, - input-hidden layer weights; LW ; -hidden-output layer weights

Fig. 1 Multilayer Feed-forward neural network architecture

The FNN in Fig. 1 is based on connected neurons in a
specified fashion which consists of » set input-layer (X); / set
of hidden-layer (H) and o set of output-layer (Y). The hidden
layer unit j receives input i through synoptic weights /I ,
i=1,2,...,n Unit j computes a function of the input signal X;
and the weights /W, and passes its output in the next
successive layer and the equations are as shown in (1) and (2)
[16] and [17].

Towards the hidden layer

net,(1)=Y x,()IW; +8,
i=1
y; (1) = f(net; (1)) Q)]
Away from the hidden layer

k
nety (1) ="y (LW +6;
J=1
V() = [ (net (1)) 2
where,
n is the number of inputs,
/s the layer output function (of any differentiable type)

6, and O, are the biases at the respective layers.

B.  Recurrent Neural Network

Recurrent network is the connections interval neural in
feedback; recurrent neural network structure is shown in
Fig 1.This is possible by connecting output of one or more
processing elements (PE) in the same or preceding layers.
Fig.2 Shows recurrent neural network structure; Input patterns

have P,P,.....Px, a'(k) to be output of hidden layer 1 and to
be input of hidden layer 2 (k) to be input of hidden layer 2 ,
a’(k) to be final output. Have f’, f° and f° are transfer
function, a’(k),a’(k) and a’(k) can get from the algebraic
equation as following could:

a'(ky= £ aw, P+ LW d (k=1)+b") 3)

@’ (k)= f2(LWya' (k) + LWy,a’* (k=1)+b") @

@ (k)= 2 (LW ,a* (k) +5) ®)
Whereas:

I, : weights value connections between
input layer with hidden layer 1

LW, ;weightsvalue connections between
hidden layer 1 with hidden layer 2

LW;, weights value connections between

hidden layer 2 with output layer

B! ; bias value in hidden layer 1
b*  ;biasvaluein hidden layer 2
» ; bias value in output layer 3

Training neural network by gradient descent algorithm with
tan sigmoid transfer function using neural network toolbox of
MATLAB software [3]

J1.1=logsig(n,b) = (6)

l+e_(n+b)

Whereas:
n ; summation output
b ; bias adjust.

Input Layer | Layer 2 Layer 3

R s'x s sl g $'x1 §
AN \ J

Input Recurrent Layer Recurrent Layer Output

Fig.2 Recurrent neural network structure

ITII.  APPLICATION OF RECURRENT NEURAL NETWORK IN
TRANSMISSION LINE PROTECTION

Fig.3 shows recurrent neural network for transmission lines
protection structure. Fig.4 the recurrent neural network for
classifying the input patterns into expected categories. There
are three input signals required at the input layer in recurrent
neural network: V, I, and X. V is the voltage, I is the current,
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and X is the apparent impedance, the measurement of the
faulted transmission line. The output consists of recurrent
neural network which has a continuous value output in the
region [0,1].Output 1 indicates tripping, 0 indicates non-
tripping.

e

............. —  lineswitch
T
Current
Singnal
Vlinput < i
‘ Singnal = ¢ T"p‘?r
v No Trip
Voltage | T
Singnal
- V.LX Recurrent
> Processing el
Network

Fig.3 Recurrent neural network for transmission lines protection structure

Power ‘ v J
i Pre I Recurrent Output 0/1
| Processing > Neural -
Voltage X Network
and -
Current

Fig.4 Input patterns classify of recurrent neural network

IV.  SIMULATION AND RESULT

Training patterns and test patterns got from fault simulation
on transmission line of power system study using MATLAB
and SIMULINK. Fig.5 depicts the 115 kV, 50 Hz simulated
system one-line diagram. The other related parameters of the
simulated system are shown in Table I.

Busl Bus2
14.8 km |

Load

Fig 5. One-line diagram of simulation system

The test will begin with fault occurrence simulation at the
distance 0, 20, 40,60,80,84,88,92,96 and 100 % of the total
line length. Every the distance fault occurrence has fault
resistance 0.000001,5,10, 15, 20, 25,30,35,40 and 50 ohms
respectively. Already lead the data has that go to test with the
recurrent neural network. Zone 1 protection is 80 % of the
total line length. Fig. 6 shows the phase A current waveform,
and the phase A voltage waveform for the single phase to
ground fault, the fault resistance is 5 ohms, at times 20 ms - 60
ms. Some part calculations of pattern data tests for the
recurrent neural network in case of fault resistance 5 ohms are
shown in Table II. Accuracy transmissions line protections are
show in Table III.

TABLEI

THE PARAMETERS OF THE SIMULATION TRANSMISSION SYSTEM

Bus1:

Voltage 115kV , 50 Hz

Equivalent source impedance

Length of tr

Z1=10.00499 +j0.03384 p.u. /km
Z0= 0.00425+j0.0369 p.u. /km
line; 14.8 km

Line constant:

Bus2:

Z1=10.085811+j0.36204 p.u./km
Z0=0.25485+j1.4223 p.u./km

Load=3.3+j2.2 MVA
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Fig 6. Voltage and current waveform a-g fault

TABLEII

THE PATTERN DATA TESTS IN CASE OF FAULT RESISTANCE 5- OHMS

DISTANCE MAGNITUDE ANGLE
% VA IA VA IA
0 113160.0 | 80335.0 11259 | -34.3005
20 113180.0 | 734400 -0.9656 | -38.6286
40 113220.0 | 685480 -0.8586 | -41.5762
60 1132500 | 65255.0 -0.7885 | -43.6064
80 1132700 | 63325.0 -0.7467 | -44.9036
84 113280.0 | 63093.0 0.7416 | -45.0751
88 113280.0 | 62997.0 -0.7394 | -45.1486
92 1132800 | 62785.0 07344 | -453182
96 113280.0 | 62708.0 07326 | -45.3852
100 113280.0 62684.0 -0.7319 -45.4113
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TABLE III

ACCURACY TRANSMISSION LINE PROTECTION
DISTANCE(%) ACCURACY(%) ERROR(%)

0 100 0

20 100 0

40 100 0

60 100 0

80 100 0

84 90 10

88 100 0

92 100 0

96 100 0

100 100 0

V.  CONCLUSION

This paper analyzes and demonstrates the recurrent neural
network intelligent computational technique application
associated with protective distance relay for transmission line
protection. The method used is such that, the power system
uses voltage and current signals to learn the hidden relationship
existing in the input patterns. It is observed that the recurrent
neural networks have ability to identify the precise fault
direction and more rapidly. This makes it suitable for the real-
time purposes. From testing it is correct in 90 transmission line
percentage preventions, from the data tests 100 all the data set
tests. Thus, recurrent neural network with the ability to relay
one type in transmission line prevention. Therefore recurrent
neural network could be used as an effective tool for real-time
digital relaying purposes. This might allow distance relay work
more accuracy and precision.
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Distance Transmission Line Protection Based on
Radial Basis Function Neural Network

Anant Oonsivilai and Sanom Saichoomdee

Abstract— To determine the presence and location of faults in a
transmission by the adaptation of protective distance relay based on
the measurement of fixed settings as line impedance is achieved by
several different techniques. Moreover, a fast, accurate and robust
technique for real-time purposes is required for the modern power
systems. The appliance of radial basis function neural network in
transmission line protection is demonstrated in this paper. The
method applies the power system via voltage and current signals to
learn the hidden relationship presented in the input patterns. It is
cxperiential that the proposed technique is competent to identify the
particular fault direction more speedily. System simulations studied
show that the proposed approach is able to distinguish the direction
of a fault on a transmission line swiftly and correctly, therefore
suitable for the real-time purposes.

Keywords— radial basis function neural network; transmission
lines protection; relaying; power system.

I. INTRODUCTION

Transmission line system is regarded with great importance
in power system. Faults that occur frequently with
transmission lines system, should affect electricity users.
Faults, aforementioned may be caused by neither a single
person, animal or natural occurrences. Thus to prevent and
decrease damage that would happen, must systematically
protect the transmission line system. Transmission line system
using distance relay is very popular. Protective relaying is one
of several features of power system design concerned with
minimizing damage to equipment and interruptions to service
when electrical failures occur. Distance relays are generally
used for phase fault primary and back-up protection on sub-
transmission lines, and on transmission lines where high-
speed automatic reclosing is not necessary to maintain
stability and where the short time delay for end-zone faults
can be tolerated [1], [13].
Several distance relaying techniques have been expressed in
several publications; where the presence and location of faults
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in a transmission. The fundamental principle is based on the
measure of particular fixed settings, mainly the impedance at
fundamental frequency between the relay location and the
fault point [1], and [6]. By using modern digital signal
processing methods, the distance relay techniques has been
improved, particularly, the decision time which has been
shortened [2], [13], [14], and [15].

In this context, using an intelligent system solves a problem
in the remedy of power system widely. For example, dynamic
load modeling [8], short term load forecasting [9], stability in
power system [10] for transmission lines protection have been
using neural network, could test by distance relay [5],[6],[21]
and [22] neural network, electric base will not be used in
calculation but, the path calculated will be used which is
obtained by the format of learning or the ability to memorize
of neural network; accompanied with flexibility in itself
makes neural network very interesting. We can use neural
network in learning and memorizing the format of fault and
the format of condition changing of power system. Although
this might force rclay, it protects transmission lines, with
increasing precision (zonel) and can be applied accompanied
with distance prevention normally which, hypothetically will
help testify the protection of transmission lines become much
more accurate.

This paper proposed distance transmission lines protection
based on radial basis function neural network.

II. NEURAL NETWORK

Artificial Neural Networks (ANN) or simply Neural
Network (NN) are simplified to imitate central nervous system
been motivated by the computing performed by human brain.

ANN is defined in [16] and [17] as a data processing system
consisting of a large number of simple highly interconnected
processing clements (artificial neuron) in architecture inspired
by the structure of cerebral cortex of the brain. The duty and
the work of neural, it could built large-sized and could teach
the system for the lead gone are usable,especially,the principle
works of neural, will find the weight value in work system of
neural, then the comparison output beg for ncural, that get
with target value that fix. If the value output is not equal to
target value, the system of neural will find the value of the
weight until it reaches the value of output, the new substitute
value is equal to target value. For the neural to be built give
with the capability to learn. Must have input and output data
to use in comparison, inspires the use ordered pairs in training
network [11],and [12].
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A. Feeed-forward Neural Networks

Feed-forward neural networks can be classified in a single
layer or multilayer feed-forward neural networks. In this
paper, only multilayer is considered. Multilayer FNN
architecture comprises of input-layer(X); hidden-layer (H);
and output-layer(Y); as shown in Fig. 1 [17].

AT Lw, S )

Input - Layer Hidden - Layer Output - Layer

X; - input neurons; //; - hidden neurons; ¥; - output neurons;
1W;; - input-hidden layer weights; LW ; -hidden-output layer weights

Fig. I Multilayer Feed-forward neural network architecture

The FNN in Fig. 1 is based on connected neurons in a
specified fashion which consists of » set input-layer (X); / set
of hidden-layer (H) and o sct of output-layer (Y). The hidden
layer unit j receives input i through synoptic weights /W ,
i=12,...,n Unit j computes a function of the input signal X;
and the weights /W, and passes its output in the next
successive layer and the equations are as shown in (1) and (2)
[16] and [17].

Towards the hidden layer

net (1) =) x, (W, +6,

i=1

v,(0)= f(net, (1) )

Away from the hidden layer

k
net, (1)="Y_ y,(OLW, +0,
j=1

i (0) = f(net, (1)) )

where,
n is the number of inputs,
£ is the layer output function (of any differentiable type)

0, and O, arc the biases at the respective layers.

B. Radial Basis Function Neural Network

Radial basis function neural network architecture consist of
three layers: a input layer R’, an hidden radial basis layer
of S§' ncurons, and an output lincar layer of S* neurons show
in Fig 2.

Input

Hidden Radial Basis Layer

Output Linear Layer

Fig.2 Radial basis function neural network architecture

The input P and the input weight /I, ,, and produces a
vector having S’ clements. The clements are the distances
between the input and /W, ; formed from the rows of the
input weight , will replace the dist and compute by cuclidecan
norm, ' to be output of redial basis hidden layer and to be
input of output linear layer ,a’ to be final output. Have f” is
radial basis transfer function, and f? is linear transfer function.
a' @’ can get from the algebraic equation as following could:

o' = 7' (|m, - rle') ®
a’ = f1(LWya +b7) )

Whereas:

IW,, ; weights value connections between
input layer with redial basis hidden layer
LW, ; weights value connections between
redial basis hidden layer with output lincar layer
»'  ;biasvaluein redial basis hidden layer

%) . . .
b ; bias value in output linear layer

Training neural network by radial basis transfer function
(f") with linear transfer function (f°) using neural network
toolbox of MATLAB software [3]

Radial basis transfer function (radbas)
F'L1= radbas(n,b) = 5)
Linear transfer function (purelin)
S =a(nb)=(n+b) (6)
Whereas:

n; summation output
b; bias adjust.
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III.  APPLICATION OF RADIAL BASIS FUNCTION NETWORK
IN TRANSMISSION LINE PROTECTION

Fig.3 shows radial basis function neural network for
transmission lines protection structure. Fig.4 the radial basis
function neural network for classifying the input patterns into
expected categories. There are three input signals required at
the input layer in radial basis function neural network: V, I,
and X. V is the voltage, I is the current, and X is the apparent
impedance, the measurement of the faulted transmission line.
The output consists of radial basis network which has a
continuous value output in the region [0,1].Output 1 indicates
tripping, 0 indicates non-tripping.

—— line switch )—

Current
Singnal

| =
I“F' J

—

V.Iinput

Tri
Singnal e

e |C
\ No Trip
Voltage | T

Singnal

Radial Basis
Function
NeuralNetwork

Pre V,LX
Processing

Fig.3 Radial basis function neural network for transmission lines
protection structure

Power v
System ™ Radial Basis
= Ere 1 Function Output 0/1
Voltage o e NeuralNetwork
and I S
Current

Fig.4 Input patterns classify of radial basis function neural network

IV. SIMULATION AND RESULT
Training patterns and test patterns got from fault simulation
on transmission line of power system study using MATLAB
and SIMULINK. Fig.5 depicts the 115 kV, 50 Hz simulated
system one-line diagram. The other related parameters of the
simulated system are shown in Table L.

Bus2
50 km ‘

| ]

Busl

Load

Fig 5. One-line diagram of simulation system

The test will begin with fault occurrence simulation at the
distance 0, 20, 40,60,80,84,88,92,96 and 100 % of the total
line length. Every the distance fault occurrence has fault

resistance 0.000001,5,10, 15, 20, 25,30,35,40 and 50 ohms
respectively. Already lead the data has that go to test with the
radial basis neural network. Zone 1 protection is 80 % of the
total line length. Fig. 6 shows the phase A-B-C current
waveform, and the phase A-B-C voltage waveform for the
three phase fault, the fault resistance is 5 ohms, at times
20ms - 60ms. Some part calculations of pattern data tests for
the radial basis function neural network in case of fault
resistance 5 ohms are shown in Table II. Accuracy
transmissions line protections are show in Table I1L

TABLEII
THE PARAMETERS OF THE SIMULATION TRANSMISSION SYSTEM

Bus 1:

Voltage 115kV , 50 Hz
Equivalent source impedance

Z1=0.00499 +j0.03384  p.u. /km
Z0 =0.00425+j0.0369 p.u. /km

Length of transmission line: 50 km

Line constant:
Z1=0.085811+j0.36204  p.u./km
70 =0.25485+j1.4223 p.u/km

Bus 2
Load=3.3+j2.2 MVA
x 10°
2 T T T T T

% 10
4 T
= 2r
K9
0
£ la
© 2 Ib
Ic
4 L . . . .
0 10 20 30 40 50 60
time(ms)
O]
Fig 6. Voltage and current waveform A-B-C fault
TABLE 11
THE PATTERN DATA TESTS IN CASE OF A-B-C FAULT
FAULT RESISTANCE 5- OHMS
DISTANCE MAGNITUDE VOLTAGE MAGNITUDE CURRENT
% Z] VB vc 14 1B ic
0 114760 114760 114760 30026 30026 30026
20 114680 114680 114680 19632 19632 19632
40 114750 114750 114750 13909 13909 13909
60 114810 114810 114810 10508 10508 10508
80 114850 114850 114850 8421 8421 8421
84 114860 114860 114860 8133 8133 8133
88 114860 114860 114860 7892 7892 7892
92 114870 114870 114870 7105 7705 7705
96 114870 114870 114870 7582 7582 7582
100 114870 114870 114870 7538 7538 7538
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TABLE IIT [71 L. Wu, C. Liu, C. Chen, “Modeling and testing of a digital distance relay
ACCURACY TRANSMISSION LINE PROTECTION using MATLAB/SIMULINK™. IEEE Trans. on Power Delivery, pp.253—
259, 2005.
DISTANCE(%) ACCURACY(%) ERROR(%) [8] A. Oonsivilai, and M.E El-Hawary, “Power system dynamic load

modeling using adaptive-network-based fuzzy inference system

0 100 0 Proceedings of the IEEE Canadian Conference on Electrical and
20 100 0 Computer Engineering, pp 1217-1222, 1999,
[9] A. Oonsivilai, and M.E. El-Hawary, “Wavelet ncural network based
40 100 0 short term load forecasting of electric power system commercial load”.
60 100 0 Proceedings of the [EEE Canadian Conference on LElectrical and
30 100 0 Computer Engineering, pp. 1223-1228, 1999.
84 85 15 [10] A. Oonsivilai, and M. E. El-Hawary. “A self-organizing fuzzy power
88 100 0 system stabilizer”. Proceedings of the IEEE Canadian Conference on
92 100 0 Electrical and Computer Engineering, pp. 197-200. Canada, 1999.
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2007.
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classification for Model B~Glucan Suspensions”. Proceeding of the 7"
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application associated with protective distance relay for [13] C. L Wadhwa. Electrical Power Systems, Fourth Edition, New Age
International, 2006.

transmission line protection. The method used is such that, the [14] A. G. Phadke and J. S. Thorp, Computer Relaying for Power Systems,
power system uses voltage and current signals to learn the John Wiley & Sons, Ltd. 1988.
hidden relationship existing in the input patterns. It is [15] A. A. Girgis and R. G. Brown, “Adaptive Kalman Filtering Computer
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Distance Transmission Line Protection Based on
Radial Basis Function Neural Network

Anant Oonsivilai and Sanom Saichoomdee

Abstract—To determine the presence and location of faults in a
transmission by the adaptation of protective distance relay based on
the measurement of fixed settings as line impedance is achieved by
several different techniques. Moreover, a fast, accurate and robust
technique for real-time purposes is required for the modern power
systems. The appliance of radial basis function neural network in
transmission line protection is demonstrated in this paper. The
method applies the power system via voltage and current signals to
learn the hidden relationship presented in the input patterns. It is
experiential that the proposed technique is competent to identify the
particular fault direction more speedily. System simulations studied
show that the proposed approach is able to distinguish the direction
of a fault on a transmission line swiftly and correctly, therefore
suitable for the real-time purposes.

Keywords—radial basis function neural network; transmission
lines protection; relaying; power system.

1. INTRODUCTION

RANSMISSION line system is regarded with great
importance in power system. Faults that occur frequently
with transmission lines system, should affect electricity
users. Faults, aforementioned may be caused by neither a
single person, animal or natural occurrences. Thus to prevent
and decrease damage that would happen, must systematically
protect the transmission line system. Transmission line system
using distance relay is very popular. Protective relaying is one
of several features of power system design concerned with
minimizing damage to equipment and interruptions to service
when electrical failures occur. Distance relays are generally
used for phase fault primary and back-up protection on sub-
transmission lines, and on transmission lines where high-speed
automatic reclosing is not necessary to maintain stability and
where the short time delay for end-zone faults can be tolerated
(11, [13].
Several distance relaying techniques have been expressed in
several publications; where the presence and location of faults
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in a transmission. The fundamental principle is based on the
measure of particular fixed settings, mainly the impedance at
fundamental frequency between the relay location and the fault
point [1], and [6]. By using modern digital signal processing
methods, the distance relay techniques has been improved,
particularly, the decision time which has been shortened [2],
[13], [14], and [15].

In this context, using an intelligent system solves a problem
in the remedy of power system widely. For example, dynamic
load modeling [8], short term load forecasting [9], stability in
power system [10] for transmission lines protection have been
using neural network, could test by distance relay [5],[6],[21]
and [22] neural network, electric base will not be used in
calculation but, the path calculated will be used which is
obtained by the format of learning or the ability to memorize
of neural network; accompanied with flexibility in itself makes
neural network very interesting. We can use neural network in
learning and memorizing the format of fault and the format of
condition changing of power system. Although this might force
relay, it protects transmission lines, with increasing precision
(zonel) and can be applied accompanied with distance
prevention normally which, hypothetically will help testify the
protection of transmission lines become much more accurate.

This paper proposed distance transmission lines protection
based on radial basis function neural network.

II. NEURAL NETWORK

Artificial Neural Networks (ANN) or simply Neural Network
(NN) are simplified to imitate central nervous system been
motivated by the computing performed by human brain.

ANN is defined in [16] and [17] as a data processing system
consisting of a large number of simple highly interconnected
processing elements (artificial neuron) in architecture inspired
by the structure of cerebral cortex of the brain. The duty and
the work of neural, it could built large-sized and could teach
the system for the lead gone are usable,especially,the principle
works of neural, will find the weight value in work system of
neural, then the comparison output beg for neural, that get with
target value that fix. If the value output is not equal to target
value, the system of neural will find the value of the weight
until it reaches the value of output, the new substitute value is
equal to target value. For the neural to be built give with the
capability to learn. Must have input and output data to use in
comparison, inspires the use ordered pairs in training network
[11],and [12].
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A. Feeed-forward Neural Networks

Feed-forward neural networks can be classified in a single
layer or multilayer feed-forward neural networks. In this paper,
only multilayer is considered. Multilayer FNN architecture
comprises of input-layer(X); hidden-layer (H); and output-
layer(Y); as shown in Fig. 1 [17].

= X, s | ¥ >
» H, X
—» x A ——
N H, ¥ Y :
= X w, w,N\h —*

Input - Layer Hidden - Layer
X; - input neurons; H, - hidden neurons; ¥; - output neurons;

Iw;; - input-hidden layer weights; LI jx -hidden-output layer weights

Output - Layer

Fig. I Multilayer Feed-forward neural network architecture

The FNN in Fig. 1 is based on connected neurons in a
specified fashion which consists of # set input-layer (X); / set
of hidden-layer (H) and o set of output-layer (Y). The hidden
layer unit j receives input i through synoptic weights /W ,
i=1,2,...,n Unitj computes a function of the input signal X;
and the weights /17, and passes its output in the next
successive layer and the equations are as shown in (1) and (2)
[16] and [17].

Towards the hidden layer

,,
net ()= "y x,(1)IW, +0,
i=1

Y (0= f(net (1)) (1)
Away from the hidden layer
k
net ()= y, (VLW +0,
J=1
V(1) = f(net, (1)) @

where,
n is the number of inputs,
f is the layer output function (of any differentiable type)

0; and 6, are the biases at the respective layers.

B. Radial Basis Function Neural Network

Radial basis function neural network architecture consist of
three layers: a input layer R', an hidden radial basis layer
of S' neurons, and an output linear layer of $* neurons show
in Fig 2.

Input Output Linear Layer

Hidden Radial Basis Layer
[

Fig .2 Radial basis function neural network architecture

The input P and the input weight /W, ;, and produces a
vector having S’ elements. The elements are the distances
between the input and /W;; formed from the rows of the
input weight , will replace the dist and compute by euclidean
norm, a’ to be output of redial basis hidden layer and to be
input of output linear layer ,a’ to be final output. Have f’ is
radial basis transfer function, and f" is linear transfer function.
a' ,@® can get from the algebraic equation as following could:

a=r'(|m,-r )

)

a* = fA(LWy,d" +b7) )

Whereas:

IW,, : weights value connections between
input layer with redial basis hidden layer
LW,, ; weights value connections between
redial basis hidden layer with output linear layer
b ; bias value in redial basis hidden layer

b>  ; bias value in output linear layer

Training neural network by radial basis transfer function
(f") with linear transfer function (f°) using neural network
toolbox of MATLAB software [3]

Radial basis transfer function (radbas)

.f" [.1=radbas(n,b) = e—u,lb) )
Linear transfer function (purelin)
S71)=a(n.b)=(n+b) ©)

Whereas:
n; summation output
b; bias adjust.
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III.  APPLICATION OF RADIAL BASIS FUNCTION NETWORK
IN TRANSMISSION LINE PROTECTION

Fig.3 shows radial basis function neural network for
transmission lines protection structure. Fig.4 the radial basis
function neural network for classifying the input patterns into
expected categories. There are three input signals required at
the input layer in radial basis function neural network: V, I,
and X. V is the voltage, I is the current, and X is the apparent
impedance, the measurement of the faulted transmission line.
The output consists of radial basis network which has a
continuous value output in the region [0,1].Output 1 indicates
tripping, 0 indicates non-tripping.

— lineswitch ——

T i

Current
Singnal
4 |:p:ﬂ :* C Trip or
gnal v No Trip
Voltage | T
Singnal
R Radial Basis
Pre V.1.X Function
Processing NeuralNetwork

Fig. 3 Radial basis function neural network for transmission lines
protection structure

Power

System Radial Basis |
Voltage - NeuralNetwork
and >

Current

Fig. 4 Input patterns classify of radial basis function neural network

IV. SIMULATION AND RESULT
Training patterns and test patterns got from fault simulation
on transmission line of power system study using MATLAB
and SIMULINK. Fig.5 depicts the 115 kV, 50 Hz simulated
system one-line diagram. The other related parameters of the
simulated system are shown in Table 1.

Bus2
50 km ‘

Load

Fig. 5. One-line diagram of simulation system

Busl

The test will begin with fault occurrence simulation at the
distance 0, 20, 40,60,80,84,88,92,96 and 100 % of the total
line length. Every the distance fault occurrence has fault

resistance 0.000001,5,10, 15, 20, 25,30,35,40 and 50 ohms
respectively. Already lead the data has that go to test with the
radial basis neural network. Zone 1 protection is 80 % of the
total line length. Fig. 6 shows the phase A-B-C current
waveform, and the phase A-B-C voltage waveform for the
three phase fault, the fault resistance is 5 ohms, at times
20ms - 60ms. Some part calculations of pattern data tests for
the radial basis function neural network in case of fault
resistance 5 ohms are shown in Table II. Accuracy
transmissions line protections are show in Table III.

TABLE II
THE PARAMETERS OF THE SIMULATION TRANSMISSION SYSTEM

Bus 1:
Voltage 115 kV, 50 Hz
Equivalent source impedance

Z1=0.00499 +j0.03384  p.u./km
Z0=10.00425+j0.0369 p.u. /km
Length of transmission line: 50 km
Line constant:
Z1=0.085811+j0.36204 p.u/km
Z0=0.25485+j1.4223 p.u/km
Bus2:
Load=3.3+j2.2 MVA
x10°
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Fig. 6. Voltage and current waveform A-B-C fault
TABLE II
THE PATTERN DATA TESTS IN CASE OF A-B-C FAULT
FAULT RESISTANCE 5- OHMS
DISTANCE MAGNITUDE VOLTAGE MAGNITUDE CURRENT
% VA VB Ve 14 1B ic
0 114760 114760 114760 30026 30026 30026
20 114680 114680 114680 19632 19632 19632
40 114750 114750 114750 13909 13909 13909
60 114810 114810 114810 10508 10508 10508
80 114850 114850 114850 8421 8421 8421
84 114860 114860 114860 8133 8133 8133
88 114860 114860 114860 7892 7892 7892
92, 114870 114870 114870 7705 7705 7705
96 114870 114870 114870 7582 7582 7582
100 114870 114870 114870 7538 7538 7538
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TABLEIII
ACCURACY TRANSMISSION LINE PROTECTION
DISTANCE(%) ACCURACY(%) ERROR(%)

0 100 0
20 100 0
40 100 0
60 100 0
80 100 0
84 85 15
88 100 0
92 100 0
96 100 0
100 100 0

V. CONCLUSION

This paper analyzes and demonstrates the radial basis
function neural network intelligent computational technique
application associated with protective distance relay for
transmission line protection. The method used is such that, the
power system uses voltage and current signals to learn the
hidden relationship existing in the input patterns. It is observed
that the radial basis function neural network have ability to
identify the precise fault direction and more rapidly. This
makes it suitable for the real-time purposes. From testing it is
correct in 85 transmission line percentage preventions, from
the data tests 100 all the data set tests. Thus, radial basis
function neural network with the ability to relay one type in
transmission line prevention. Therefore radial basis function
neural network could be used as an effective tool for real-time
digital relaying purposes. This might allow distance relay work
more accuracy and precision.
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