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ABSTRACT

This thesis presents salient features selection of Electromyogram (EMG) for
types classification of knee strengthening exercises. Electromyogram (EMG) signal were
measured from 3 muscles namely : Quadriceps Femoris (QF) Biceps Femoris (BF) and
Gastrocnemius (GM), from 15 male and 15 female volunteers with the aging 20-30 years old. The
EMG signals are being recorded while the volunteers perform 10 different types of exercise. Then
the data has heen analyed in time domain namely Root Mean Square Value (v.) Mean
Absolute Value (MAV) Slope Sign Changes (SSC) Zero Crossing (ZC) Willison Amplitude
(WAMP) and Waveform Length (WL) were investigated. 3-D scatter plot for 10 types of exercise
was implemented. The results show that some types of exercise have the same phenomenon and
restore the same muscle. Therefore 4 types of exercise : 3™, 6, 7™ and 10™ types were
selected to study for types classification.

For classification of knee strengthening exercises from 4 types of exercise, an
evaluation by using a statistical criterion method, namely RES index show that MAV and
WAMP are suitable features to classify the type exercises. In addition by studying mean and
standard deviation value of MAV and WAMP, MAV from QF and BF ,WAMP from GM could
be used to classify 3™ type, 6™type, and 10™ type respectively. From experimental results show
that by thresholding, classification rate were 80 % for male volunteer and 89 % for female
volunteer. Finally by using 3 muscles and Boolean equation the classification were 100 % for
male and female volunteers. By using 3™ type to refresh and strengthen QF muscles, 6™ type
will refresh and strengthen GM muscles, 7™ type will refresh and strengthen GM muscles and
Tibialis anterior muscles, 10™ type will refresh and strengthen BF muscles.

Keyword: Features selection, Electromyogram, Knee
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1.2.3 An EMG-driven musculoskeletal model to estimate muscle forces and knee
joint moment in vivo [5]
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1.2.4 Surface electrode placement affects the EMG recording of the quadriceps
muscles [6]
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2.3.1.3 ndnauiferies (Gastrocnemius)
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2.3.2 dayanaililihndsuiie (Electromyogram)

Y 9
nszvaumanadyaa lihnduideiumanrinnisnadnazaaiodue
Y Y
ndmutie InsesanSenduniloats [14]Taonslasumsnsedulaodaaraszain (Nerve

Impulse) 719 nisadilszan ndwiiearoniy Excitable  Tissue  Faawisaatig

Y A

P4 ] ] v
dyanalihiuldeaie lasumsnszquininzay dyapa liduadoudmiudulszaim

q



15
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Frequency (Hz) Vin(V) Vout(V) Gain(Vout/Vin) | Gain(dB)
2 0.001 0.2 200 46.021
4 0.001 0.4 400 52.041
6 0.001 0.6 600 55.563
8 0.001 0.8 800 58.062
10 0.001 1 1000 60.000
12 0.001 1 1000 60.000
14 0.001 1 1000 60.000
16 0.001 1 1000 60.000
18 0.001 1 1000 60.000
20 0.001 1 1000 60.000
22 0.001 0.9 900 59.085
24 0.001 0.8 800 58.062
26 0.001 0.8 800 58.062
28 0.001 0.75 750 57.501
30 0.001 0.7 700 56.902
32 0.001 0.7 700 56.902
34 0.001 0.65 650 56.258
36 0.001 0.6 600 55.563
38 0.001 0.5 500 53.979
40 0.001 0.45 450 53.064
42 0.001 0.4 400 52.041
44 0.001 0.35 350 50.881
46 0.001 0.3 300 49.542
48 0.001 0.3 300 49.542
50 0.001 0.2 200 46.021
52 0.001 0.15 150 43.522
54 0.001 0.1 100 40.000
56 0.001 0.1 100 40.000
58 0.001 0.15 150 43.522
60 0.001 0.2 200 46.021
62 0.001 0.2 200 46.021
64 0.001 0.3 300 49.542
66 0.001 0.3 300 49.542
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Frequency (Hz) Vin(V) Vout(V) Gain(Vout/Vin) | Gain(dB)
68 0.001 0.35 350 50.881
70 0.001 0.4 400 52.041
72 0.001 0.4 400 52.041
74 0.001 0.45 450 53.064
76 0.001 0.5 500 53.979
78 0.001 0.5 500 53.979
80 0.001 0.5 500 53.979
82 0.001 0.55 550 54.807
84 0.001 0.6 600 55.563
86 0.001 0.6 600 55.563
88 0.001 0.6 600 55.563
90 0.001 0.65 650 56.258
100 0.001 0.7 700 56.902
120 0.001 0.75 750 57.501
140 0.001 0.8 800 58.062
160 0.001 0.9 900 59.085
180 0.001 0.9 900 59.085
200 0.001 1 1000 60.000
250 0.001 1 1000 60.000
300 0.001 1 1000 60.000
350 0.001 1 1000 60.000

400 0.001 1 1000 60.000
450 0.001 1 1000 60.000
500 0.001 1 1000 60.000
550 0.001 0.9 900 59.085
600 0.001 0.9 900 59.085
650 0.001 0.9 900 59.085
700 0.001 0.85 850 58.588
750 0.001 0.8 800 58.062
800 0.001 0.8 800 58.062
850 0.001 0.8 800 58.062
900 0.001 0.8 800 58.062
950 0.001 0.8 800 58.062
1,000 0.001 0.75 750 57.501
1,100 0.001 0.75 750 57.501
1,200 0.001 0.7 700 56.902
1,300 0.001 0.7 700 56.902
1,400 0.001 0.7 700 56.902
1,500 0.001 0.7 700 56.902
1,600 0.001 0.65 650 56.258
1,700 0.001 0.6 600 55.563
1,800 0.001 0.6 600 55.563
1,900 0.001 0.55 550 54.807
2,000 0.001 0.5 500 53.979
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2.5.1 Root Mean Square Value (v..)

I 1 1 { o w o 4 4 14
Wumsmasnuesaundsvesiidedesvesdyana liindunile Taold

padwiiulSnamnanduilam Faswoua V. 1d0n
Vrms =daa X ( ) )
N n=1

- [ ~ a < o [ 9 3 ~
x_ = awsau ldihnaeuiumesiimsgudiunsei n

N = $wandeyanmuaiineufinnesdudn
2.5.2 Mean Absolute Value (MAV)

v Y
Wumsmsundsvessrduysaivesdyaa lihaduniie lunisnuise
Funi1 Integral of absolute value (IAV) IdwadwiiflulSinamnarsniten duamdr MAV

18910

MAV = %éN X, (2-2)

n=1

2.5.3 Slope Sign Changes (SSC)

o . 2 4 v A A 4 4
Wunsvisiuiuasinanuduveglaauinislasuinsesruie 910
msAneuITeimumnauIngimssmuan Threshold Tuaas 20 - 40mV Idwadwsidu

USuaranarsvilaa st SSCldan

s=4 16 - %) (- )] (23)

110 (x)= ‘%L x 3 threshold
10,else
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2.5.4 Zero Crossing (ZC)

< o anJ A A o 4 dy [ T @ [
Wumsmimuasengladudyaraundunidedaiiuszaunseauluih

T W J A = [ < A [ < =
A ugud uielasuandygraviniluan viennduyarvauuuin 910l

aaTeRiundm Ivaiimsdmuaa Threshold — Tuge 20 - 40mV Ydwagwiiiy

o

a 4 % U o
Usinaanasvitaa s ldan

N-1
o

ZC = a [sgn(xn ’ Xn+1)c |Xn - Xy

n=1

3 threshold] (24)

_iLx<0

A
SR =
Sgn(X) % 0.6

2.5.5 Willison Amplitude (WAMP)

9

< o v Ao Y dy a = VoA

Hunsmiuasindygianaieimsnlasumasvinaninniinin
o Yy (a dy T dyd Y Y dy = < A
fvua 1) Usnaiisziadtieszauanuiunsswesnamiiioimsvamniclusngiis wnieoon
usanszi MnmsAnIuITeiduuduIvglinsduant Threshold  egluans

o

20 - 40mV YawadnsdlutlSunaamnarswitea sruoaldan

WAMP = § f (%, - Xoal) (2-5)

n=1

_11,x3 threshold

&
10 f(x)=
(X) }O, else

2.5.6 Waveform Length (WL)

< ' 1 ' [ 2% 1 v W 4
Wumsmaazauvesnaaesznianssauilogiunuaiuseauaa 1l o

A A o Y = 9y I~ o Y
e ndyanw Nialadnsalasuulaannieediodda damldan

N-1
WL = a |Xn+1 - Xn| (2-6)
n=1



21
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2.6.2 55mauaae(Mean) uazardnadsuunnasg(standard deviation)

v = Y a ) = Y 9 A
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s = %g“l (x - X (29

de s = mdndeanmnasgy
2.6.33% Scatter plot

mseunsmluauiia laelddda scatter3 Tulvsunsy MATLAB 7.6.0

'
[

(R2008a) ¥l #aunsaswunnguuesdyanaiidnvuzmuiindondaiuld danmsldmd
scatter3 1y TiguumsiFeou &dt

scatter3(X,Y,Z,S,C)

scatter3(X,Y,Z)

scatter3(X,Y,Z,S)



scatter3(...,markertype)

scatter3(..., filled')

scatter3(..., PropertyName',propertyvalue)
h = scatter3(...)
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‘/
\Vrms

MAV

SSC

C

WAMP

WL

/

Build Array

Insert Into Array

l

Write to Spreadsheet File.vi

A J a ’A o y Ay
a13190 3-1 ewmstimesndwrannnamiteQF

qa.: o 1 a J I 1
ﬂ'l‘W“]J§$ﬂ§J°U 3'10 Ll’ﬁﬂﬂﬂlu@@uﬂ'liﬂ'I‘L!”Jmﬂ'I‘W'li'lllm@illa%&ﬂﬂﬂ'llﬂu@'li'lﬂ

vosorenasinsmeauillernaiinndenuil (MWL) 424 300 samples

. QF

VW) T MAVY) [ SSCeds) | ZC(aEs) [WAMPRE) [ wL(Y)
1 |0050052 | 0040041 | 3549 | 7608l | 154169 | 1089711259
2 | 00670034 | 00540028 | 4542|8280 | 187/130 | 1438218875
3 |00250119 | 00990093 | 3U56 | 4143 | 1921200 | 17.082/17.084
4 00750091 | 00530069 | 1654 | 3553 | L4172 | 838201461
5| 00190038 | 0015003 |235 | 2351 | 289 4.26477.105
6 | 00670041 | 00530032 | 6077 | 96/08 | 1977160 | 15.743/12.101
7 |0LU70048 | 00920038 |TUA0 | 8679 | 232157 | 25.424/10756
8 | 02330126 | 048600086 | 6657 | 75M4 | 249213 | 4214312277
9 | 00520071 | 0.0390005 | 85 186 | 629 6.153/6.85
10 | 01360035 | 01060028 | 10310 | 8434 | 25372 | 3L256/645
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vosorenasinsmeauillernaiiandeauil (MWL) 24 300 samples

BF

T V) [ MAVY) | SSCeE) | ZCe) [ WAMPRE) [ WL(V)
1 ]0012/0.02 |0.009/0.016 | 0/4 4113 421 2.632/4.186
2| 0.009/0.018 | 0.007/0.015 | 0/1 0/14 0/16 2.06/3.557
3 10.027/0.022 | 0.021/0.017 | 01 6/14 8/20 3.216/3.789
410030029 |0.023/0.023 | 1/6 10/32 23/55 4.121/5.365
5 10090102 |0.07/0.072 | 60/46 75/63 188/167 16.813/17.509
6 |0018/0.054 | 0.014/0.042 | 272 22197 33/186 4.284/15.641
7 10.02600.026 | 0.02/0.021 | 95 45/18 14139 6.1/4.952

8 |0.0330.03 |0.026/0.023 | 6/0 39/23 12141 6.33/5.152
9 | 0.047/0.073 | 0.037/0.056 | 13/27 40/59 104/168 8.026/11.96
10 1 0.135/0.167 | 0.108/0.125 | 70/93 7196 2281247 26.132/37.479

M3 33 AnsdmeidnnannndwiieGM
vosorenasinsmeaudllernaiiasndeaudl (MWL) 224 300 samples

, GM
T V) [ MAVY) | SSCeE) | ZCe) [ WAMPRE) [ wL(V)
1 10.026/0.013 | 0.022/0.011 | 0/0 3204 4714 0.282/2.866
2 10.169/0.04 |0.135/0.032 | 67/41 81/97 2471143 36.087/10.739
30050013 |0.038/0.01 | 5412 97/12 170/15 12.933/3.02
4 10.018/0.081 | 0.012/0.057 | 4/26 9/51 18/124 3.575/14.197
5 10.042/0.056 | 0.031/0.038 | 35/21 81/58 133117 11.008/11.841
6 |0.109/0.073 | 0.085/0.055 | 76/43 91/64 2271169 24,06/14.749
71 0.04/0.023 |0.031/0.018 | 3/0 46/17 104/31 1.292/4.304
8 |0.009/0.013 | 0.007/0.011 | 0/0 12 12 2.596/2.313
9 | 0.058/0.095 | 0.043/0.074 | 28/63 70/82 1521219 12.47/19.515
10 10.069/0.031 | 0.053/0.021 | 43/4 19121 175/44 14.217/4.791
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vosorenasinsmeaudllernaiinsndeauil (MWL) 224 500 samples

: QF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 ]0.053/0.052 | 0.043/0.042 | 54/89 131142 | 2621289 19.284/21.829
2| 0.062/0.035 | 0.049/0.028 | 77/76 133144 | 301/231 22.027/15.39%4
3| 0.134/0.117 | 0.105/0.093 | 72/104 | 96/80 3401342 35.067/30.418
4 10078/0.09 |0.059/0.009 | 43104 | 71/102 | 228/316 16.967/27.21
5 10.017/0.033 | 0.013/0.025 | 3/65 32/98 39/155 6.788/11.334
6 | 0.069/0.044 | 0.055/0.035 | 99/140 | 158/178 | 327/278 27.836/21.753
7 10.119/0.045 | 0.094/0.035 | 122/64 | 147/127 | 383/253 44.653/18.448
8 10.194/0.106 | 0.148/0.073 | 111/86 | 127/125 | 402/336 58.323/33.104
9 | 0.044/0.059 | 0.033/0.042 | 12/12 41/44 105/123 9.946/10.879
10 | 0.136/0.034 | 0.107/0.027 | 15721 | 139067 | 421/125 51512/11.223

M3 35 A iiime A nannduiioBF
vosorenasinsmeauillernaiasndenudl (MWL) 224 500 samples

, BF

TV W) [ MAV(Y) [ SSCe) | ZCwE) [ WAMPRE) | WL(V)
1 10013/0.018 | 0.02/0.015 |1/6 12121 16/34 5.091/6.899
2 10.009/0.017 | 0.007/0.024 | 011 017 021 3.532/5.855
3 10.022/0.021 | 0.016/0.016 | 0/1 6/25 8/33 4.892/6.654
4 1 0.028/0.025 | 0.021/0.019 | 2/6 23/37 50/64 1.22117.596
5 1 0078/0.087 | 0.059/0.061 | 115/64 | 147/113 | 317/267 27.034/25.134
6 | 0019/0.051 | 0.015/0.039 | 3/115 41/156 | 571296 1.467124.121
7 10027/0.024 1 0.022/0.019 | 1717 88/30 135/57 10.86/7.847
8 10.028/0.025 | 0.021/0.019 | 6/1 47/35 82/55 8.755/7.707
9 1 0.044/0.06 |0.034/0.044 | 16/30 66/95 1461216 12.109/16.311
10 | 0.162/0.137 | 0.126/0.098 | 112/127 | 125/135 | 393/361 48.65/46.066
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vosorenasinsmeauillernaiandenuil (MWL) 224 500 samples

, GM

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1100280012 | 0022/0.01 |1/0 66/8 106/8 9.482/4.615
2| 0.156/0.037 | 0.124/0.029 | 118/61 | 149/151 | 409/225 07.654/16.783
3 | 0.052/0.012 | 0.039/0.009 | 85/2 160112 | 291/15 22.11714.36
4 0.0150.064 | 0.01/0.039 | 4/28 9/69 18/147 4,989/16.95
5 1 0.043/0.056 | 0.033/0.04 | 62/50 143107 | 2411219 19.601/20.013
6 | 0.114/0.085 | 0.089/0.066 | 132/86 | 158/128 | 384/316 43.522130.737
7 10.036/0.022 | 0.029/0.017 | 6/4 1441 158/65 11.515/7.543
8 |0.009/0.013 | 0.008/0.0L | 0/0 412 412 4.489/3.809
9 1 0.067/0.077 | 0.051/0.056 | 54/89 132/136 | 287/311 24.787/26.602
10 | 0.081/0.037 | 0.062/0.025 | 85/11 13756 | 322193 28.044/9.703

13197 3-7 fh‘wwﬂﬁmai{ﬁﬁwmmmﬂﬂé’mn{aQF
vosorenasinsmeauillernaiiandenuil (MWL) 424 700 samples

: QF

TV W) [ MAV(Y) [ SSCe) | ZCwE) [ WAMPRE) | WL(V)
10057005 |00450.04 | 95120 | 196/207 | 390/397 29.164/29.638
210060033 |0048/0.027 | 111/111 | 185201 | 430/320 30.636/21.38
3 01200108 |0.09/0.084 |96/145 | 149/130 | 453/468 44.183/40.752
4 10.072/0.087 | 0.053/0.068 | 61/157 | 110/155 | 317/458 23.75139.794
5 10015/0.03 |0.012/0.022 | 4/94 38/144 | 45210 9.352/15.411
6 | 0.069/0.043 | 0.055/0.034 | 159/186 | 219/250 | 476/390 30.552/29.734
710120041 |0.095/0.032 | 166/90 | 207/179 | 536/338 62.77/24.186
8 1017009 |0.124/0.066 | 144/131 | 179/188 | 542/463 70.194/43.624
9 | 0.039/0.054 | 0.029/0.038 | 1520 b4/68 1371175 13.204/15.231
10 | 0135003 |0.108/0.023 | 201/28 | 198/94 | 584/161 71.92/14.729
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vosorenasinsmeauillernaiasndenuil (MWL) 424 700 samples

BF
VW) T MAVY) [ SSCeE) [ ZCe) [ WAMPRE) [ wL(V)
1 10.014/0.017 | 0.012/0.014 | 3/6 23/37 31/51 1.93/9.323
2| 0.008/0.016 | 0.007/0.013 | 0/2 0131 0/35 4.924/8.307
3 10019/0.02 |0.013/0.016 | 02 6/37 8/47 6.163/9.243
4 0.026/0.022 | 0.02/0.016 | 2/6 32139 64/67 10.029/9.74
5 10.073/0.085 | 0.056/0.062 | 166/121 | 219/179 | 452/418 37.92/38.633
6 | 0018/0.048 | 0.014/0.037 | 4/151 08221 | 75/399 10.291/31.644
7 10027/0.025 | 0.022/0.019 | 22122 12360 | 191/105 15317111747
8 |0.024/0.022 | 0.017/0.016 | 6/3 47144 82/64 10.406/9.944
9 ]0.039/0.052 | 0.03/0.037 | 16/36 82/125 | 166/264 15.124/19.98
10 | 0.1650.128 | 0.128/0.093 | 166/172 | 182/192 | 555/514 69.954/61.007
M3 39 AnsidmesidnnaunnndwiieGM
vosorenasinsmeauillernaiiandenuil (MWL) 424 700 samples

, GM

VW) T MAVY) [ SSCeE) [ ZCe) [ WAMPRE) [ wL(V)
1 10.027/0.012 | 0.021/0.009 | 6/0 86/10 145/10 13.204/6.355
2| 0.143/0.034 [ 0.112/0.026 | 175/72 | 227/195 | 564/284 16.594/21.342
3 10.049/0.011 | 0.037/0.008 | 1152 20712 | 398/15 29.905/5.535
41 0.013/0.054 | 0.009/0.031 | 4/28 9/75 18/154 6.388/19.407
5 1 0.044/0.054 | 0.034/0.039 | 95/73 213138 | 356/301 28.777/26.479
6 | 0.109/0.087 | 0.085/0.067 | 186/144 | 219/196 | 533/466 58.852/46.272
7| 0.0350.021 | 0.028/0.017 | 8/8 100/65 | 208/97 15.92/11.033
8 | 0.009/0.012 | 0.007/0.009 | 0/0 512 512 6.107/5.197
9 | 0.063/0.066 | 0.048/0.044 | 81/92 184/162 | 401/341 33.098/29.975
10 | 0.092/0.034 | 0.071/0.024 | 130/15 | 194/83 | 485/138 44.568/13.983
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msvin Scatter plot

Tums@eunslandin g8 da scatter T Tusunsu MATLAB gaif
p=[1;

snl=[];sn2=[];sn3=[];sn4=[];sn5=[];
sn6=[];sn7=[];sn8=[];sn9=[];snl0=[];

for i=1:10:150

snl = [snl p(1:3,i)];

sn2 = [sn2 p(1:3,i+1)];
sn3 = [sn3 p(1:3,i+2)];
sn4 = [sn4d p(1:3,i+3)];
sn5 = [sn5 p(1:3,i+4)];
sn6 = [sn6 p(1:3,i+5)];
sn7 = [sn7 p(1:3,i+6)];
sn8 = [sn8 p(1:3,i+7)];
sn9 = [sn9 p(1:3,i+8)];

snl0 = [sn10 p(1:3,i+49)];
end

scatter3(snl(1,:),sn1(2,:),snl(3,:),'ro");

hol d on;
scatter3(sn2(1,:),sn2(2,:),sn2(3,:),"'go");
hol d on;
scatter3(sn3(1,:),sn3(2,:),sn3(3,:), ' bo");
hol d on;
scatter3(sn4(1,:),sn4(2,:),sn4(3,:),'yo');
hol d on;
scatter3(sn5(1,:),sn5(2,:),sn5(3,:)," ko");
hol d on;
scatter3(sn6(1,:),sn6(2,:),sn6(3,:), ' r*");
hol d on;
scatter3(sn7(1,:),sn7(2,:),sn7(3,:),' ' g*");
hol d on;
scatter3(sn8(1,:),sn8(2,:),sn8(3,:)," b*");
hol d on;
scatter3(sn9(1,:),sn9(2,:),sn9(3,:)," 'v*');
hol d on;
scatter3(snl0(1,:),snl10(2,:),snl0(3,:)," " k*");
hol d on;

title('w 1-500-nt-15");
xl abel (" QF'); ylabel (' BF'); zl abel (' GV );
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Answieemilu 3 Uszidn Ussiduiinileiinszinalaovdr Separation index (RES index)
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4.1 Imsrzvimalaamswian Separation index (RES index)

a 4 1 M 4 a a 4 { o [
mMyanszinalaovian RES index vefiosannsiwes iz dudmsy

1 o % dy Yo v o w 1
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Jd

RES = —
std

o RES #a RES INDEX "sifiviiaw
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std Ao ALNDEVBINATINUBIEIUTHUUUNIATTIU
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i

Y 9
Suunmlunduniledaiug msilimesnavziian RES mn mansdmsigsidayana 300,500

waz 700 samples 'Ige RES weraqldwa arsnaid-1 9 4-3
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a13199 4-1 e RES vesenanainsaneuaznajs andayaa 300 samples

41

RES QF BF GM
300 samples | WAMP | WL | MAV | WAMP | WL | MAV | WAMP | WL | MAV
MAN 4559 | 4.659 | 5242 | 5388 | 5855 | 549 | 7.524|7.065 | 5.643
WOMAN 5.037 | 4349 | 5.241 | 4.452 | 5.204 | 5.097 129 74417176

a13197 4-2 ¢ RES vesenanasinsmenaznds anndayana 500 samples

RES QF BF GM
500 samples | WAMP | WL | MAV | WAMP | WL | MAV | WAMP | WL | MAV
MAN 482 14863 5518 | 7.923 |8.742|8572 | 8,603 |8.085|6.986
WOMAN 5782 4993 |6.245 | 5314 | 5349|5801 | 8.744 | 8.307 | 7.945

13197 4-3 i1 RES vesenanasinsmenaznds anndayana 700 samples

RES QF BF GM
700 samples | WAMP | WL | MAV | WAMP | WL | MAV | WAMP | WL | MAV
MAN 493 15016 | 5451 |  6.65(10.628 | 10.23 | 8.739 | 8.781 | 7.539
WOMAN 6.32 | 5.062 | 6.699 | 6552 | 6.978 | 7.634 | 10.526 | 9.925 | 9.137
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11nan3 i 4-1 54 4-3 a1 RES funnfigaveausaz feature Wusmnsiimes i

smua Threshold 30mv nazduaa 1@vndruau dyarar 500 samples waz 700 samples was

SJ

Tunsiigiteldiaen 198 1uaudaygra 500 samples iiovinsswuniiiosninldnarlunis

U

Auratioondt 700 samples wamsnlSouiiouar RES vesoraainsmenundgeaindayaa

500 samples naaadanmilsznov 4-1

‘DMAN @ WOMAN
10
8.742 8.744 8.307

" 9 7.923 8.572 g603 8.085 7.945
: 8 5.782 6245 5.801 0.986
o i
E ;, 4.993 ¢ 5.314 | [5.349 '
o | 4.863
o
3 4-
n 3
g 2-

1,

0

WAMP MAV WAMP‘ WL ‘ MAV WAMP‘ WL ‘ MAV
QF BF GM

awilsgnou 4-1 a1 RES veseraneninsanenas ndjs sndayanar 500 samples

9
vinmnilsznou 4-1 wua1 Tusiandanile QF A1 RES vos MAV fia1geqa

=

9
nelwwarionazvgl 43e3914 a1 MAV Tunisdwunsinlugiandiio QF auiia

Y
néuite BF &1 RES vea WL naz MAV Tumene Tidngalndifesiu dmsumeandaiy an
9 Y 9

RES wos MAV fisngega auiuiel#nmissuunveanduniie BF 1dwisiiwesimiiounus

Ya v K

Y Y
maonazal #290331% a1 MAV Tumsduunmludandunile BF uazdmsunduiie

U

4
GM 11 #1 RES woa WAMP nargeganalumseouazna Aase331% a1 WAMP luns

U

9 [
swunmludandwito GM ag1lldasansien 4-4
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13199 4-4 wisiwesn 1 lun1sswun

mnfinesililumsswun i3 6, Tuazl0 Taefinrsananm MAX RES index
500samples/244ms QF BF GM
MAN MAV MAV WAMP
WOMAN MAV MAV WAMP

4.2 Imnnzvinalasfinisanmsnszaneiivesdyan

mswmaunds (Mean) 19e3i1edwmisnanatsvesdoya mldon
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WMo X = Aunae
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X = Joya
mwmawdsavwinasgiy (Standard deviation) 19e3urearunszia
F) Y o ) = =1 [ L 9 @ 9 [
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HanmImuIsAuRdsazaUbsuuuIAIg I Tuoraainssenaz v
9 9 Y Y 1
wathidonlda MAV dmsunduuite QF uaz BF 1461 WAMP dwisundniie GM rilesain

nan3unser uiate 4.1 wuda1 RES innfiqa naesdsased 4-5 uag 4-6

A v = - A ~ o
a319d-5 Annde( x Juazamddeavunasgiu(s ) vesrmaiasne

MAN MAVof QF | MAVofBF | WAMP of GM

\
mnn X s X s X s

3 (amduaunh) 0.1086 | 0.0423 | 0.0176 | 0.0076 | 357.53 | 58.024

6 (ehwveaanenity) | 0.0422 | 0.0266 | 0.0219 | 0.0095 | 249.04 | 98.725

T (Hupuduandarenstn) | 0.0788 | 0.0401 | 0.0207 | 0.0052 | 3334 | 89.277

10 (Bmdisavldnmas) | 0.0595 | 0.0244 | 0.0885 | 0.0287 | 299.16 | 65.527

A ' A - ' 1 ~ % a
a1319d-0 Annde( x Juazardrndeuvunasgiu(s ) vesormainsnis

WOMAN MAVofQF | MAVofBF | WAMP of GM

\
mnn X s X s X s

3 (amduannh) 0.104 | 0.0209 | 0.0234 | 0.0073 | 372.756 | 34.9345

6 (ehuveaaenih) 0.0314 | 0.0277 | 0.0244 | 0.0123 | 178.667 | 127.739

T (Bvuuduendaet) | 0.0559 | 0.0182 | 002 | 0.0051 | 314.644 | 55.8065

10 (Bmdisavldnmas) | 0.0672 | 0.0471 | 0.0748 | 0.0248 | 263.733 | 160.015
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wamsdnszdanamlszneud 4-2 1 47 nud lumsesntidiuims
ndwiito i3 (FamBenuni) e lusiandwuiio QF feunniige awnsalddausnii
713 (Fanidoana) 18 mseenidauTnsnduniteriiii 6 (Buwdalarenin) srdayanalugde
ndunite GM faunniiga aunsalddauentini 6 (Fuwsalareih) 18 uaznisesndda
ySmsndmiiiend 10 (Bumdeavrldnumas) sdayyialudandwiie BF fidunniiga
annsaldfaueniing 10 (Bumdonurldmmda) 18 sufulemalumsiauenmdmiums
senfaTaeldndwiiioriafenssansai’ld Taoswmuas threshold dfefi

fuash threshold vessh MAV ansianduiie QF Afiséiiaa d1a1 MAV
lafisrgendrar threshold fAiwmualdfiosandu 1 Srerdindrar threshold Adwuald
wnsanilu 0

fuas threshold veash MAV ansianguriie BF fifieditae g1 MAV
lafisrgendia threshold fAiwmualdfosandu 1 Srerdindiar threshold Adwuald
wnsanilu 0

fviuadh threshold vearin WAMP sansianduiie GM fifiadiiga g
WAMP 1afiarganiiar threshold fidwmualdfiosandiul dreidindie threshold 4
smualiinsadiu 0

vinmstmua threshold Ssndshedu wenudai 1dnnnsnfssuidiou

[} 1 a 4 1 [ 1 [} 4 1 [} H
fuan threshold vesmisiimesuaazdrlunanaziianduite laaulssumounandanisten

4-7

13190 -7 masmuamdmsumssuuny Iagiiarsanainal threshold

MAVof QF | MAV of BF | WAMP of GM HamsAALANI

1 0 0 3 (uwidlaah)
0 0 1 6 (evvelar)anensh)
0 0 0 T (Buuuduananesh)

0 1 0 10 (Bwmdaaunldumas)
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e mdnmsd lufinsaSeudeusudmnnimes g 1diu
threshold Tueraasiasudazaulaslddoyanr MAV voandiite QF fivrsanning 3
(famBeain) A MAV voanduite BF finsainii 10 (Bumdoau T runas) nagen
WAMP veanduiiie GM fiatsavindi 6 (Fuwsataneth) Sausuldansied 47 18nams

Swundwsuneuaz eIy naaeanseh 4-8 uaz 4-9

a15197 4-8 wamsdwunnin 3, 6, 7 uazll vesereasinsne $1mau 15 au

T 2 T 2 T 2
MINAADY asanl ASIng AsaNg

aui vhit |QF |BF |GM |vhit |QF |BF |GM |wi | QF [BF |GM

M1 3 |1 0 |0 3 (1 (0 10 3 (1 (0 |0

Threshold=00% |6 |0 [0 |1 6 |0 |0 |1 6 |0 |0 |1

Threshold=0.103 |7 |0 |0 |0 710 |0 |0 710 0 |0

Threshold=377 |10 (1 (1 |0 [10 |1 |1 |0 |10 |1 |1 |0

M2 3 |1 0 |0 3 (1 (0 |0 3 (1 (0 |0

Threshold=0083 |6 |0 [0 |1 6 |0 |0 |1 6 |0 |0 |1

Threshold=0.101 |7 |1 |0 |0 711 10 |0 711 0 |0

Threshold=372 |10 [0 (1 |0 [10 |1 |1 |0 |10 |1 |1 |0

M3 3 |1 0 |0 3 (1 (0 10 3 (1 (0 |0

Threshold=0083 |6 |0 [0 |1 6 |0 |0 |1 6 |0 |0 |1

Threshold=0.081 |7 |1 |0 |0 710 (0 |0 711 0 |0

Threshold=357 |10 (1 (1 |0 [10 |1 |1 |0 |10 |1 |1 |0
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manAes asiil a2 a¥aii3
audt vhit |QF |BF |GM |vhit |QF |BF |GM | | QF [BF |GM
M4 3 /1 o [0 |3 [t [0 o |3 |1 [0 [0
Threshold=0.113 |6 [0 |0 |1 |6 [0 |0 |1 |6 [0 [0 |1
Threshold=0106 |7 {1 |0 |0 7 (1 |0 |0 7 10 (0 |0
Threshold=438 |10 [0 |1 [0 |10 [0 |1 [0 [ [0 [1 |o
" 3 /1 o [0 |3 [t [0 o |3 |1 [0 [0
Thresholg=0.008 |8 |0 |0 |16 )0 O f1 46 010 ]
Threshold=0.107 7 1 0 |0 7 10 [0 o 7 1 0 |0
Threshold=428 00701 [0 |1 [0 |t |0 |10 [0 |t |0
" 3 /1 o [0 |3 [t [0 Jo |3 |1 [0 [0
Thresholg=0.006 |8 |0 |0 |1 16 0 JO f1 46 010 ]
Threshold=0.117 7 10 o o 7 10 1o o 710 0 |0
Threshold=428 73010 [T [0 |1 [0 |1 |0 |w |0 |t |0
M7 3 /1 o [0 |3 [t [0 Jo |3 |1 [0 [0
Thresholg=o041 |6 |0 |0 |1 J6 J0 10 146 100
Threshold=0.042 7 11 0 o 71 0 10 71 0 |0
Threshold=361 30011 [t | [t |t |1 |1 |0 |1 |0
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MINAABY adafil aafi? asafi3
audt vhit |QF |BF |GM |vhit |QF |BF |GM | | QF [BF |GM
M8 3 |1 0 0 3 |1 0 0 3 |1 0 |0
Threshold=0.045 [ 6 |0 0 1 6 |0 0 1 6 |0 0 1
Threshold=0.078
7 11 0 0 7 |0 0 0 7 |1 0 1|0
Threshold=338
10 |1 1 0 10 |1 1 0 10 |1 1 1
M9 3 |1 0 0 3 |1 0 0 3 |1 0 |0
Threshold=0.04 |6 |0 0 1 6 |0 0 1 6 |0 0 1
Threshold=0.065
7 11 0 0 7 |1 0 0 7 |1 0 1|0
Threshold=328
10 |1 1 0 10 |1 1 0 10 |1 1 0
M10 3 |1 0 0 3 |1 0 0 3 |1 0 |0
Threshold=0.083 |6 |0 0 1 6 |0 0 1 6 |0 0 1
Threshold=0.054
7 |0 0 0 7 |0 0 0 7 10 0 1|0
Threshold=339
10 (0 1 1 10 |0 1 0 10 |0 1 0
M11 3 |1 0 0 3 |1 0 0 3 |1 0 |0
Threshold=0.129 |6 |0 0 1 6 |0 0 1 6 |0 0 1
Threshold=0.047
7 |0 0 0 7 |0 0 0 7 10 0 1|0
Threshold=364
10 (0 1 0 10 |0 1 0 10 |0 1 0




58

MINAABY adafil aafi? asafi3
audt vhit |QF |BF |GM |vhit |QF |BF |GM | | QF [BF |GM
M12 3 |1 0 0 3 |1 0 0 3 |1 0 0
Threshold=0.079 [ 6 |0 0 1 6 |0 0 1 6 |0 0 1
Threshold=0.04
7 |0 0 0 7 10 0 0 7 10 0 0
Threshold=330
10 (0 1 0 10 |0 1 0 10 |0 1 0
M13 3 |1 0 0 3 |1 0 0 3 |1 0 0
Threshold=0.151 |6 |0 0 1 6 |0 0 1 6 |0 0 1
Threshold=0.078
7 |0 0 0 7 10 0 0 7 10 0 0
Threshold=333
10 (0 1 0 10 |0 1 0 10 |0 1 0
M14 3 |1 0 0 3 |1 0 0 3 |1 0 0
Threshold=0.171 |6 |0 0 1 6 |0 0 1 6 |0 0 1
Threshold=0.062
7 |0 0 0 7 10 0 0 7 10 0 0
Threshold=327
10 (0 1 0 10 |0 1 0 10 |0 1 0
M15 3 |1 0 0 3 |1 0 0 3 |1 0 0
Threshold=0.116 |6 |0 0 1 6 |0 0 1 6 |0 0 1
Threshold=0.074
7 |0 0 0 7 11 0 0 7 10 0 0
Threshold=342
10 (0 1 0 10 |0 1 0 10 |0 1 0
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naaesianua 45 ase innwugndes 27 ase Amilu 60% Tmsswuniall 18 afe Tao

v 9
Swunidludr 100 wagnisdwuniiill (Gumdeau ldunds) annsnaaeeianua 45

9 9 9
ade ianwgndes 28 A Aaudlu 62% Tnisdwunialy 17 asalaeswundudr 1 10,
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11 Luag 0 1 1 dnfunmsnaassianua 180 ass innugndes 145 asa Aaiilu 80%

m15199 4-9 wamsswunmi 3, 6, 7 naz10 vesormatinsnas s1uau 15 au

manARes asaiil aaii2 aaii3
Al it |QF |BF |GM |+t |QF |BF |[GM |wii |QF |BF |GM

w1 3ol o3[t ]lo] 03 /1]0]0
Threshold=0.066 | 6 | 0 | 0 | 1 | 6 | 0 | 0 | L |60 |01
Threshold=0098 | 7 | 0 | 0 0 71010 0 71010 0
Threshold=301 | 10 | o | 1 | 0 |20 0 | 2] 00| 0] 1|1

W2 3ol o3[t ]lo] 03 /1]0]0
Threshold=0.069 | 6 | 0 | 0 | 1 | 6 | 0 | 0 | L | 6] 0|01
Threshold=0058 | 7 | 0 | 0 0 71010 0 71010 0
Threshold=265 | 10 | 0 | 1 | 0 |20 0 | 1[0 fw0] 0] 1|1
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MInaaod adafil adafi2 adafi3
audt vhit |QF |BF |GM |vhit |QF |BF |GM | | QF [BF |GM
W3 3100 (3100 |31 01]0
Threshold=0076 | 6 | 0 | 0 | L | 6 | 0 | O | L |6 |01 011
Threshold=0.068 | 7 0 0 0 7 0 0 0 7 0 0 0
Threshold=289 | 10 | 0 [ 2 | 0 [0/ 0 2|0 |10] 0] 1]0
W4 3100 (3100 |31 01]0
Threshold=0069 | 6 | 0 | 0 | L | 6| 0 | O | L |6 |01 0]1
Threshold=0.038 | 7 0 0 0 7 0 0 0 7 0 0 0
Threshold=353 | 10 | 0 | 2 | ¢ [0 02| 2 [10] 0] 1]o0
W5 3100 (3100 |31/ 01]0
Threshold=0088 | 6 | 0 | 0 | L | 6| 0 | O | L |6 |01 0]1
Threshold=0.037
710007000 |70/ 07]0
Threshold=367
010110 1010 2[00/ 01]1]0
W6 3100 (3100 |31 01]0
Threshold=0088 | 6 | 0 | 0 | L | 6| 0 | O | L |6 |01 01
Threshold=0.042
710007000 |70/ 07]0
Threshold=374
010110 1010 2[00/ 01]1]0
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MINAABY adafil aafi? asafi3
audt vhit |QF |BF |GM |vhit |QF |BF |GM | | QF [BF |GM
W7 3 1 0 0 3 1 0 0 3 1 0 0
Threshold=0.119 | 6 | 0 0 1 6 | 0 0 1 6 | 0 0 1
Threshold=0.054
710 0 0 710 0 0 710 0 0
Threshold=419
101 1 0 |10 1 1 0 |10 1 1 0
W8 3 1 0 1 3 1 0 0 3 1 0 1
Threshold=0122 | 6 | 0 0 1 6 | 0 0 1 6 | 0 0 1
Threshold=0.066
710 0 0 710 0 0 710 0 0
Threshold=389
100 1 0 |10 0 1 0 |10 0 1 0
W9 3 |1 0 1 3 |1 0 1 3 |1 0 1
Threshold=0.137 |6 |0 0 1 6 |0 0 1 6 |0 0 1
Threshold=0.04
7 |0 0 0 7 |0 0 0 7 10 0 1|0
Threshold=358
10 |1 1 0 10 |1 1 0 10 |1 1 0
W10 3 |1 0 0 3 |1 0 0 3 |1 0 |0
Threshold=0.086 |6 |0 0 1 6 |0 0 1 6 |0 0 1
Threshold=0.081
7 11 0 0 7 |0 0 0 7 10 0 1|0
Threshold=335
10 |1 1 0 10 |1 1 0 10 |1 1 0
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MINAABY adafil aafi? asaft3
audt vhit |QF |BF |GM |vhit |QF |BF |GM | | QF [BF |GM
Wil 3 |1 0 0 3 |1 0 0 3 |1 0 0
Threshold=0.097 |6 |0 0 1 6 |0 0 1 6 |0 0 1
Threshold=0.063
7 |0 0 0 7 |0 0 0 7 10 0 0
Threshold=314
10 (0 1 0 10 |0 1 0 10 |0 1 0
W12 3 |1 0 0 3 |1 0 0 3 |1 0 0
Threshold=0.105 [ 6 |0 0 1 6 |0 0 1 6 |0 0 1
Threshold=0.057
7 |0 0 0 7 |0 0 0 7 10 0 0
Threshold=299
10 (0 1 0 10 |0 1 0 10 |0 1 0
W13 3 |1 0 0 3 |1 0 0 3 |1 0 0
Threshold=0.091 |6 |0 0 1 6 |0 0 1 6 |0 0 1
Threshold=0.051
7 |0 0 0 7 |0 0 0 7 10 0 0
Threshold=317
10 (0 1 0 10 |0 1 0 10 |0 1 0
W14 3 |1 0 0 3 |1 0 0 3 |1 0 0
Threshold=0.099 {6 |0 0 1 6 |0 0 1 6 |0 0 1
Threshold=0.063
7 |0 0 0 7 |0 0 0 7 10 0 0
Threshold=199
10 (0 1 0 10 |0 1 0 10 |0 1 0
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T 2 T 2 T 2
MINAADY asanl ASIng AsaN3

W15 3 (1 |0 10 3 (1 |0 10 3 (1 |0 |0

Threshold=0.089 [§ |0 0 1 6 |0 0 1 6 |0 0 1
Threshold=0.066
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a13199 4-10 uaasmanuasalumsswunnin 3

M/W iid(t3)
BF GM
QF 00 01 10 11
0 0 0 0 0
1 1 1 0 0

a13199 4-11 uaasmanuasalunsswunnin

M/W ¥ii6(6)
BF GM
QF 00 01 10 11
0 0 1 0 0
1 0 0 0 0

a13199 4-12 uaasmanuasalumsswunin 7

MW T
BF GM
OF 00 | 01 | 10 | 11
0 1 0 0 i
1 1 0 0 Q

a13199 4-13 naasmanuasalunmsswunin 10

M/W t10
BF GM
QF 00 01 10 11
0 0 0 1 1
1 0 0 1 1
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vosoramainsmoauil/oraainsngeaunl (MUWI)

1

: QF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 ]0.053/0.052 | 0.043/0.042 | 54/89 131142 | 2621289 19.284/21.829
2| 0.062/0.035 | 0.049/0.028 | 77/76 133144 | 301/231 22.027/15.394
3 0.134/0.117 | 0.105/0.093 | 72/104 | 96/80 3401342 35.067/30.418
4 10078/0.09 |0.059/0.069 | 43/104 | 71/102 | 228/316 16.967/21.27
5 10.017/0.033 | 0.013/0.025 | 3/65 32/98 39/155 6.788/11.334
6 |0.069/0.044 | 0.055/0.035 | 99/140 | 158/178 | 327/278 27.836/21.753
7 10.119/0.045 | 0.094/0.035 | 122/64 | 147/127 | 383/253 44.653/18.448
8 10.194/0.106 | 0.148/0.073 | 111/86 | 127/125 | 402/336 58.323/33.104
9 | 0.044/0.059 | 0.033/0.042 | 12/12 41/44 105/123 9.946/10.879
10 | 0.136/0.034 | 0.107/0.027 | 15721 | 139067 | 421/125 51512/11.223

M3 42 AsiieesfiianndieBF
vosorenasinsmeauillernaiasndenuil (MWL)

, BF

VW) T MAVY) [ SSCeE) [ ZCe) [ WAMPRE) [ wL(V)
1 10013/0.018 | 0.02/0.015 |1/6 12121 16/34 5.091/6.899
2 10.009/0.017 | 0.007/0.024 | 011 017 021 3.532/5.855
3 10.022/0.021 | 0.016/0.016 | 0/1 6/25 8/33 4.89216.654
4 1 0.028/0.025 | 0.021/0.019 | 2/6 23/37 50/64 1.22117.596
5 1 0078/0.087 | 0.059/0.061 | 115/64 | 147/113 | 317/267 27.034/25.134
6 | 0019/0.051 | 0.015/0.039 | 3/115 41/156 | 571296 146724121
7 10027/0.024 1 0.022/0.019 | 1717 88/30 135/57 10.86/7.847
8 10.028/0.025 | 0.021/0.019 | 6/1 47/35 82/55 8.755/7.707
9 1 0.044/0.06 |0.034/0.044 | 16/30 66/95 1461216 12.109/16.311
10 | 0.162/0.137 | 0.126/0.098 | 112/127 | 125/135 | 393/361 48.65/46.066
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vosoraainsmoauil/oraainsngeauinl (MUWI)

18

, GM

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1100280012 | 0022/0.01 |1/0 66/8 106/8 9.482/4.615
2| 0.156/0.037 | 0.124/0.029 | 118/61 | 149/151 | 409/225 07.654/16.783
3 10.051/0.012 | 0.039/0.009 | 85/2 160112 | 291/15 22.11714.36
4 10,015/0.064 | 0.01/0.039 | 4/28 9/69 18/147 4,989/16.95
5 10.043/0.056 | 0.033/0.04 | 62/50 143107 | 2411219 19.601/20.013
6 | 0.114/0.085 | 0.089/0.066 | 132/86 | 158/128 | 384/316 43.522130.737
7 10.036/0.022 | 0.029/0.017 | 6/4 1441 158/65 11.515/7.543
8 10.009/0.013 | 0.008/0.01 | 0/0 412 412 4.489/3.809
9 1 0.067/0.077 | 0.051/0.056 | 54/89 132/136 | 287/311 24.787/26.602
10 | 0.081/0.037 | 0.062/0.025 | 85/11 13756 | 322193 28.044/9.703

a3 v-4 ﬁwwwiwﬁma{ﬁﬁmammﬂﬂéjmgﬁyaQF
vosorenasinsmeauidernainsndenuid (M2W2)

: QF

"L | MAVY) [ SSCinks) | ZCnks) | WAMP@E) | WLV)
1 10.052/0.046 | 0.041/0.036 | 64/92 114147 | 265/281 19.818/20.173
2 10.06/0.032 |0.047/0.025 | 69/63 129121 | 2921200 21.909/14.074
310130009 1010071 |75/82 103/110 | 339/311 31.167/25.867
4 10.064/0.068 | 0.05/0.05 | 39/73 11123 | 2261217 15.818/21.27
5 10.019/0.038 | 0.0150.03 | 12/105 |38/102 | 57/220 1.744/15.189
6 | 0.035/0.027 | 0.027/0.022 | 55/85 128/124 | 214/181 15.741/12.911
7| 0.111/0.045 | 0.087/0.035 | 132/89 | 156/144 | 3931270 40.831/19.972
8 | 0.81/0.038 | 0.145/0.028 | 138/117 | 134/135 | 411/216 60.196/14.352
9 10.031/0.039 | 0.024/0.03 | 3/83 320119 | 741204 1.711/13.944
10 | 0.081/0.033 | 0.063/0.026 | 88/24 13917 | 3321142 29.097/11.022
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A13199 V- AT Nmes neauaIInnauiieBF

vosormainsmoauneraainsngeaunl (M2/W2)

19

BF
VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.012/0.019 | 0.009/0.015 | 0/1 Al b33 4.375/6.685
2| 0.008/0.018 | 0.006/0.014 | 0/0 0/10 017 3.288/5.572
3 10.014/0.017 | 0.01/0.013 | 0/0 0/15 1122 3.752/5.696
4 10019/0.042 | 0.014/0.03 | 0/15 16/46 21/120 5.562/10.573
5 10.136/0.072 | 0.102/0.051 | 154/43 | 162/62 | 403/186 50.356/16.705
6 | 0.011/0.034 | 0.009/0.026 | 1/37 1/104 41174 4.146/13.357
7 10.026/0.024 | 0.021/0.019 | 911 14/38 110/56 9.721/7.783
8 10.027/0.021 | 0.021/0.016 | 10/7 67/38 117/50 9.916/7.593
9 00390077 | 0.03/0.059 | 16/71 64/102 | 138/283 10.852/22.865
10 | 0.156/0.159 | 0.123/0.118 | 135/142 | 128/137 | 398/389 49.188/58.82
M3 46 AnsiinesiiinaanndieGM
vosorenasinsmeauidernainsndenui2 (M2W2)

, GM

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1100250012 002001 |20 49/6 18/6 8.748/4.503
2 10.106/0.025 | 0.083/0.02 | 14724 | 176/103 | 392/143 47,026/11.397
3| 0.03/0.009 |0.022/0.007 | 36/0 9712 15612 12.073/3.563
4 0.009/0.085 | 0.007/0.044 | 0/29 1/65 21156 3.664/18.753
5 10.105/0.027 | 0.084/0.02 |126/26 | 173/53 | 387/91 46.347/9.339
6 |0.104/0.069 | 0.079/0.054 | 111/82 | 149/138 | 373/307 37.758/25.484
7 10.029/0.022 | 0.023/0.018 | 911 12/50 12573 10.495/7.978
8 | 0.008/0.012 | 0.006/0.009 | 0/0 0/5 07 3.435/4.266
9 1 0.046/0.112 | 0.035/0.081 | 37/81 103117 | 211/316 16.525/33.438
10 | 0.021/0.057 | 0.016/0.041 | 11/50 60/98 88/217 8.959/18.388
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80

: QF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.091/0.052 | 0.072/0.042 | 100/95 | 144/147 | 345/292 32.799/22.874
2 10.059/0.059 | 0.046/0.046 | 74/115 | 121/155 | 287317 20.778/24.227
3 |0.108/0.098 | 0.083/0.076 | 66/91 98/102 | 321/313 21.709/26.239
4 10.088/0.081 | 0.067/0.064 | 45/118 | 84124 | 2641336 20.903/28.78
5 10.017/0.035 | 0.013/0.028 | 10/75 52/79 65/159 1.735/11.988
6 |0.059/0.022 | 0.047/0.017 | 81/40 156/90 | 309/125 24.503/9.609
71012700052 | 0.093/0.041 | 141/86 | 160/153 | 386/279 44.501/21.933
8 1023200098 | 0.189/0.07 | 125/88 | 135/83 | 433/264 75.298/18.983
9 ]0.030.047 |0.024/0.038 | 5/53 4372 76/192 8.307/13.106
10 | 0.103/0.056 | 0.083/0.041 | 127/48 | 161091 | 377/223 41.847/17.243

msai 48 AsiinesfiiaanndieBF
vosorenadinsmeauidlermainndgenuid (M3IW3)

, BF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.017/0.018 | 0.014/0.015 | 4/6 40130 49/38 6.91/6.702
2 10.007/0.02 |0.005/0.016 | 0/5 0/37 0/50 2.744(1.202
3| 0.013/0.019 | 0.009/0.015 | 0/3 2126 338 3.815/6.62
4 10.024/0.025 | 0.018/0.02 | 07 16/27 35/55 6.364/7.326
5 10.109/0.059 | 0.083/0.038 | 151/24 | 171/53 | 385/157 43231113177
6 |0.016/0.043 | 0.012/0.034 | 4/62 320130 | 401231 6.859/17.034
7 10.029/0.026 | 0.023/0.021 | 23/19 82/53 146/87 11.181/8.882
8 |0.033/0.036 | 0.025/0.025 | 19/29 80/69 142/114 11.734/11.637
9 10.049/0.068 | 0.037/0.047 | 19/35 68/78 163/207 13.002/16.44
10 | 0.158/0.141 | 0.12/0.106 | 100/155 | 103/178 | 362/398 41,051/58.607
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vosmainsmeaunderaminsngaaund (M3IW3)

81

, GM

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 1002/0012 |0016/0.01 |2/0 48/5 62/5 1.537/4.546
2 10.162/0.027 | 0.125/0.021 | 137/33 | 159/106 | 412/152 59.454/12.279
3 10.021/0.031 | 0.017/0.02 | 12/8 62/22 87/55 9.121/7.781
4 10.009/0.042 | 0.007/0.024 | 0/12 1/43 1/86 3.796/10.216
5 1 0.059/0.058 | 0.046/0.042 | 88/57 164/117 | 308/239 26.135/20.884
6 1012008 |0094/0.062 | 137/62 | 162/112 | 397/289 47.493/21.94
7 10.027/0.025 | 0.022/0.02 |52 T4/58 110/84 9.88/8.834
8 |0.009/0.028 | 0.007/0.019 | 07 1/28 1/61 3.835/7.061
9 | 0.045/0.065 | 0.034/0.043 | 34/57 1001101 | 2057215 15.908/19.002
10 10.009/0.036 | 0.007/0.028 | 0/16 2151 21118 3.969/10.139

13197 v-10 ﬁwwwiwﬁma{ﬁﬁmammﬂﬂéjmgﬁyaQF
vosorenasinsmeauiblernaiinsndenuid (MAWL)

: QF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.141/0.079 | 0.111/0.064 | 148/71 | 150/100 | 409/310 51.162/23.035
2| 0.118/0.07 | 0.094/0.057 | 133/43 | 156/93 | 391/263 44.542/120.981
3 0.191/0.117 | 0.143/0.093 | 124/88 | 142/100 | 402/340 58.402/33.76
41 0.078/0.075 | 0.058/0.061 | 63/49 11194 | 284/268 23.485/20.957
5 10,020,042 |0.015/0.028 | 1/4 22/18 35/51 6.425/7.355
6 | 0.056/0.013 | 0.044/0.01 | 5911 128119 | 263/25 20.843/5.572
7 10.168/0.056 | 0.128/0.044 | 140/55 | 158/125 | 4141217 57.913/21.002
8 |0.092/0.09 | 0.066/0.075 | 83/88 112/110 | 303/327 26.594/28.981
9 103020058 | 0.225/0.046 | 156/18 | 142/56 | 443/174 99.489/12.64
10 | 0.108/0.014 | 0.085/0.011 | 114/3 14820 | 371/22 41.122/5.681
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BF
VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.032/0.019 | 0.025/0.015 | 53/1 137118 | 200027 14.285/5.949
2003200013 | 0.025/0.01 | 44/0 12013 186/3 14,011/4.007
3 |0.036/0.026 | 0.027/0.02 | 70/19 14112 | 226/105 15.863/9.317
41 0.012/0.024 | 0.009/0.019 | 0/40 0/84 0/124 3.846/10.282
5 1013200038 | 0.099/0.029 | 145111 | 137/47 | 395/111 46.968/10.024
6 10030014 |0022/0.011 | 47/9 10228 | 143133 12.932/6.595
710030019 |0.024/0.015 | 53/10 118/56 | 188/75 13.8/8.211
8 |0.012/0.013 | 0.009/0.0L |01 10/10 11/11 4.75/4.691
9 10.016/0.031 | 0.012/0.025 | 0/58 15/106 | 201171 0.68/12.402
10 | 0180.067 |0.131/0.051 | 135/97 | 151/122 | 391/286 62.414/23 428
s 4-12 dmnsiiimesiidnnannndieGM
vosorenasinsmeauibleranaiinsndenuid (MAWA)

, GM

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
11 0.0450.027 | 0.035/0.021 | 1712 106/50 | 216/86 15.251/8.931
2 10.103/0.077 | 0.08/0.062 |163/138 | 214/176 | 377/365 50.444/36.165
3 10.016/0.013 [ 0.013/0.01 |5/0 35/4 46/6 6.964/5.207
4 10.009/0.02 |0.007/0.016 | 01 0/39 0/47 2.828/6.943
5 10.058/0.089 | 0.043/0.072 | 104/163 | 178/214 | 309/389 26.267/45.912
6 10.226/0.093 | 0.177/0.07 | 195125 | 202/162 | 456/355 105.97/38.153
7100320038 | 0.025/0.03 | 7/13 82/87 155/165 11.285/12.653
8 |0.012/0.02 |0.008/0.016 | 3/1 1713 18/6 4.887/4.879
9 | 0.051/0.069 | 0.039/0.054 | 104/81 | 160/144 | 288/301 23.538/24.466
10 10.012/0.107 | 0.009/0.086 | 0/110 15118 | 15/360 5.158/38.016
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: QF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 1011200117 1 0.089/0.09% | 116/125 | 147/121 | 383/381 41.469/39.552
2| 0.096/0.09 | 0.078/0.074 | 131/65 | 146/103 | 384/297 38.452/26.777
3 01240011 |0.098/0.088 | 126/76 | 157/95 | 392/331 44.922/28.041
4 10.251/0.073 | 0.183/0.058 | 151/62 | 150/99 | 424/278 88.784/21.738
5 10.034/0.018 | 0.025/0.014 | 1/6 25/34 59/45 1.29/7.303
6 |0.044/0.014 | 0.034/0.011 | 66/3 13121 | 258132 18.795/5.931
7102530006 |0.202/0.046 | 146/74 | 121/144 | 4391289 78.014/23.642
8 | 0.079/0.083 | 0.056/0.064 | 67/89 101/115 | 2761326 23.438/27.097
9 102600051 |020.038 |151/79 |136/121 | 453/230 85.884/15.895
10 10.066/0.011 | 0.049/0.009 | 70/0 12913 281/4 23.031/4.702

s v-14 mnsriimesiidnnaanndieBF
vosorenaiinsmeauidlermaiinsndgenuid (MW5)

, BF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.029/0.025 | 0.023/0.02 | 36/16 124/65 | 189/112 13.041/9.767
2 10.027/0.012 | 0.021/0.01 | 48/0 12216 17301 12.538/4.503
30030019 |0.023/0.015 | 45/7 10532 | 171/44 13.069/6.389
4 10017/0.02 |0.013/0.015 | 2/19 22160 29/80 6.17/8.808
5 101200028 |0.092/0.022 | 130/8 15037 | 385/66 44,065/8.1
6 100230023 | 0.017/0.016 | 23/22 18/60 103/86 9.73219.21
7 10.035/0.023 | 0.027/0.018 | 46/20 12918 | 211112 15,058/9.664
8 |0.009/0.011 | 0.007/0.009 | 0/0 1/6 1/6 3.823/4.57
9 10.015/0.024 | 0.012/0.019 | 0/3 5119 1139 5.048/6.855
10 | 0.154/0.047 | 0.115/0.037 | 148/38 | 146/87 | 374/195 54.202/14.524




d' 1 a \{d' o Y Ay
a13199 v-15 A imesnaurannausieGM

yosmainsmeaunderaminngaaund (MH/W5H)

84

, GM

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.044/0.032 | 0.035/0.025 | 18/ 11413 | 226/135 16.177/11.154
21 0.134/0.094 | 0.106/0.075 | 196/174 | 2141213 | 432/407 66.937/46.527
3 10.017/0.014 | 0.013/0.011 | 6/0 06/4 67/7 1.547/5.063
4 10.009/0.026 | 0.007/0.02 | 0/8 2158 2195 3.57/9.34
5 10.015/0.072 | 0.011/0.053 | 7/127 221179 | 31/329 0.672/31.829
6 1021500112 | 0.167/0.087 | 208/150 | 211/194 | 460/403 104.85/48.783
7 10.023/0.036 | 0.018/0.029 | 1/7 44/91 121159 8.179/12.026
8 1001500013 | 0.01/0.011 | 6/0 25/1 34/1 6.122/4.444
9 1 0.047/0.075 | 0.034/0.059 | 84/104 | 161/147 | 260/349 20.929/29.988
10 | 0.01/0.08 | 0.008/0.058 | 0/90 1/118 11291 4.31/29.014

131971 v-16 ﬁwwwiwﬁma{ﬁﬁmammﬂﬂéjmgﬁyaQF
vosorenaiinsmeauiblermaiinsndenuit (M6/W6)

: QF

"L | MAVY) [ SSCinks) | ZCnks) | WAMP@E) | WLV)
1 101320118 | 0.108/0.091 | 137/91 | 142/115 | 406/350 47.854/36.104
2| 0.089/0.06 |0.071/0.047 | 125/62 | 156/107 | 370/259 36.116/18.772
3 10.176/0.123 | 0.133/0.098 | 137/103 | 142/115 | 417/35 57.337/37.645
4 0.077/0.089 | 0.058/0.071 | 66/67 11191 | 291/359 23/24.609
5 10.063/0.028 | 0.044/0.019 | 13/1 43/18 131/306 12.411/6.434
6 10038/0.014 | 0.03/0.011 | 23/0 98/23 194/31 14.494/5.57
7 10.093/0.072 | 0.075/0.058 | 12091 | 152/159 | 374/29 37.043/28.914
8 10.106/0.076 | 0.072/0.06 |93/71 126/118 | 328/339 31.991/24.633
9 1 0.287/0.049 | 0.206/0.037 | 131/66 | 139/111 | 4221223 88.48/16.28
10 | 0.048/0.013 | 0.035/0.01 | 2572 86/9 189/13 15.497/5.326
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BF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 ]0.032/0.02 | 0.025/0.02 | 50/12 13750 | 213/92 13.944/8.92
2| 0.024/0.01 |0.019/0.008 | 25/0 91/6 13509 10.95/5.53
3 10.034/0.027 | 0.027/0.021 | 54/19 12861 | 219/112 15.27/10.101
4 0.012/0.018 | 0.009/0.015 | 0/6 4135 4142 4.967/7.135
5 10.128/0.035 | 0.097/0.028 | 112/14 | 138/48 | 369/111 4449519511
6 0020023 |0.016/0.015 | 15/18 15057 96/84 9.108/9.062
7 10.024/0.024 | 0.019/0.019 | 22/18 96/87 1301123 10.802/10.292
8 10009001 |0.007/0.008 | 0/0 112 12 4.177/4.37
9 10.017/0.02 |0.012/0.015 | 973 25/16 37126 6.467/6.073
10 | 0.156/0.069 | 0.12/0.051 | 157/78 | 136/110 | 410/251 57.026/21.444

e v-18 smsiimesiidnnannndiieGM
vosorenaiinsmeauiblermainsndgenuib (M6/IW6)
, GM

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.039/0.036 | 0.031/0.028 | 20/7 1778 | 2120141 14.677/11.951
21 0.118/0.069 | 0.093/0.048 | 196/95 | 227/139 | 414257 61.96/29.01
3 10.019/0.016 | 0.014/0.012 | 11/0 47/6 10/8 8.316/5.113
4 0.007/0.027 | 0.006/0.021 | 0/4 0/52 0/90 2.93/8.99
5 10.027/0.087 | 0.018/0.069 | 24/136 | 66/193 | 99/371 10.26/39.493
6 | 0.153/0.106 | 0.122/0.08 |200/13L | 216/167 | 429/376 75.996/42.993
7 10.034/0.046 | 0.027/0.037 | 10/15 107192 | 184/211 12.835/14.692
8 10.048/0.012 | 0.034/0.009 | 68/0 13711 231/1 19.574/4.314
9 |0.056/0.078 | 0.041/0.061 | 83/87 149/148 | 261/331 24.382/29.476
10 10.012/0.1 | 0.009/0.076 | 0/111 6/149 9/354 4.622/36.414
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VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1100380091 | 0030072 |42/130 | 106/153 | 194/361 14.211/33 583
200470013 |0.037/0.103 | 3L/131 | 85149 | 203/397 14,94/46.66
3 10.076/0.165 | 0.056/0.123 | 103/130 | 113/137 | 285/390 21.691/50.639
4 10031/0.099 | 0.0250.077 | 10055 | 139/81 | 211/289 14.477/25.454
5 10025003 |0020023 |106/40 | 14294 | 182/158 12.733/11.937
6 10033011 |0026/0.088 | 78/107 | 151/133 | 214/383 15.431/39.568
7 10.053/0.041 | 0.043/0.032 | 9L/137 | 136/175 | 274/282 20.069/20.35
8 | 0.137/0.254 | 0.108/0.176 | 102/151 | 112/137 | 373/417 39.626/75.301
9 10.036/0.065 | 0.028/0.051 | 109/52 | 152/107 | 242/248 15.975/19.056
10 | 0.0850.167 | 0.064/0.124 | 90/151 | 120/158 | 330/417 25.865/59.002

e 4-20 smnsrimesiidnnaunndieBF
vosorenasinsmeaudllernaiiasndeaudl (MTIW7)

, BF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 1002/0.022 |0.008/0.017 | 2/19 10/70 10/98 5.186/9.449
2 10.012/0.026 | 0.02/0.021 | 0/45 6/122 6/176 0.172/12.17
3 10.016/0.041 | 0.012/0.03 | 2/62 17/100 | 21/181 0.704/13.547
4| 0.045/0.081 | 0.033/0.06 | 9/67 40/95 91/274 8.902125.245
5 10.091/0.198 | 0.071/0.146 | 56/185 | 89/174 | 288/427 23.31/19.239
6 |0.026/0052 | 002004 |17/81 14132 | 114211 10.51/19.42
7 10.018/0.021 | 0.015/0.017 | 9/31 07187 69/117 1.946/10.018
8 10.021/0.063 | 0.016/0.043 | 7/62 49109 | 76/222 8.048/19.39%4
9 | 0.056/0.033 | 0.041/0.026 | 10/47 47192 131/163 10.549/12.501
10 | 0.089/0.105 | 0.068/0.079 | 109/128 | 144/144 | 331/354 33.707/38.659
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, GM

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.024/0.038 | 0.019/0.031 | 13/53 051147 | 98/240 9.241/16.956
201790138 | 0.137/0.111 | 160/220 | 175/229 | 424/428 70.463/73.852
3 10.016/0.047 | 0.013/0.034 | 3/84 171135 | 21/231 6.113/19.849
4 10028/0.067 | 0.022/0.052 | 16/135 | 72/196 | 124/346 10.377/32.475
5 10.044/0.111 | 0.033/0.081 | 74/151 | 131/176 | 232/356 17.312/47.956
6 |0.139/0.121 | 0.105/0.09 | 98/188 | 117/223 | 371/419 41.254/62.602
7 10.036/0.038 | 0.028/0.031 | 10/6 10172 149/160 11.564/12.222
8 10.031/0.032 | 0.024/0.021 | 4/35 69/77 109/126 9.806/11.722
9 10.067/0.06 |0.054/0.046 | 86/126 | 128/184 | 317/328 24.32127.238
10 | 0.1850.071 | 0.145/0.048 | 138/72 | 150/133 | 418/272 67.389/23.98

13197 v-22 ﬁwwwiwﬁma{ﬁﬁmammﬂﬂéjmgﬁyaQF
vosornainsnenuiblermnaiasndauiid (MBWS)

: QF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.054/0.001 | 0040072 |40/101 | 110/149 | 228/352 17.229/32.747
2 10.036/0.093 | 0.028/0.075 | 33/125 | 96/151 | 172/361 13.24/35.59
3100730159 | 0.056/0.122 | 77/130 | 111/113 | 288/396 21.615/49.07
4 1003/0.108 |0.025/0.087 | 119/81 | 157/107 | 230/350 14,799/31.301
5 10.021/0.029 | 0.017/0.023 | 11129 | 154/89 | 181/140 12.23/11.083
6 100250105 0.02/0.082 |93/123 | 159/144 | 204/369 13.756/39.135
7 10.067/0.072 | 0.052/0.058 | 100/107 | 122/150 | 300/347 23.937/28.572
8 0170223 |0.131/0.173 | 114/134 | 123/138 | 394/432 49,95/73.551
9 10038/0.089 | 0.03/0.069 |104/80 | 140113 | 239/322 15.852/26.53
10 | 0.0850.128 | 0.067/0.101 | 90/111 | 126/147 | 321/385 27.636/44.097
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VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.014/0.019 | 0.011/0.015 | 7/14 33/55 35078 6.364/8.276
2 10.012/0.021 | 0.009/0.016 | 1/35 10/92 10/128 5.091/10.008
3 10.018/0.033 | 0.014/0.025 | 0/52 21/100 | 33/167 6.088/12.675
4 | 0.048/0.085 | 0.037/0.066 | 10/200 | 37/145 | 109/329 9.715/31.811
5 10.099/0.141 | 0.076/0.109 | 63/174 | 81/163 | 300/413 23.433/52.656
6 | 0.025/0.048 | 0.019/0.037 | 19/81 151130 | 122250 10.088/18.629
7 10.022/0.022 | 0.016/0.018 | 14/19 DUTT 81/106 8.659/9.871
8 10.028/0.079 | 0.022/0.055 | 18/74 69/85 118/240 10.188/19.946
9 0052003 |0.04/0.024 |9/35 45176 133/131 10.964/10.869
10 10.128/0.093 | 0.095/0.066 | 150/92 | 159/142 | 376/304 49.612/32.027
s 424 smnsrimesiidnnaunndiieGM
vosorenaiinsmeauiblermaiinsndenuis (MB/IWS)

, GM

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.027/0.033 | 0022/0.02 | 13/135 | 67/135 | 118/203 9.763/14.724
2 |015/0.116 | 0.107/0.087 | 151/211 | 1641211 | 403/397 55.979/56.916
3 10.012/0.082 | 0.01/0.064 | 0/226 41226 6/394 4.973/42.981
4 10040074 |00320.055 | 39206 | 1207206 | 211/337 15.486/35.999
5 10.022/0.106 | 0.017/0.083 | 17/179 | 57179 | 86/377 9.025/48.764
6 |0127/0.108 | 0.094/0.088 | 93/203 | 123/203 | 349/420 40.795/53.112
7 10.031/0.026 | 0.024/0.02 | 10/51 75/51 135/85 10.94/8.401
8 003009 |0.0230.053 | 13/45 58/45 111/120 9.771/13.674
9 10040053 |0032/0.041 | 2519 | 98/19% | 191/323 13.893/27.326
10 | 0.097/0.019 | 0.07/0.014 | 105/47 | 14147 | 337/64 33.46/7.892
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VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 100450116 | 0.034/0.091 | 39/115 | 105/148 | 210/380 14.761/41.38
2100330135 | 0.026/0.109 | 16/131 | 78/151 | 139/403 11.275/49.805
3 1005200174 1 0.04/0.138 |80/127 | 134/121 | 240/398 16.517/55.11
4 10.029/0.082 | 0.023/0.065 | 97/65 127199 | 195290 13.437/22.924
5 10020031 |0016/0.024 | 11524 | 16471 | 184/125 12.763/10.329
6 |0.026/008L | 0020062 |109/86 | 162/133 | 208/319 14.448/28.798
7 10.095/0.098 | 0.074/0.079 | 128/117 | 149/129 | 362/359 33.2/135.726
8 013700221 | 0.104/0.17 | 114/146 | 126/144 | 365/433 40.535/76.041
9 |0.039/0.077 | 0.031/0.061 | 75/68 1241117 | 2211308 15.948/24.922
10 | 0.118/0.232 | 0.093/0.181 | 107/139 | 116/137 | 355/425 35.764/74.697

s 4-26 smnsrimesiidnnaanndieBF
vosorenasinsmeauidermainsndgenuid (MIWI)

, BF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.013/0.023 | 0.02/0.019 | 1/37 12/98 13/137 5.501/10.617
2| 0.01/0.026 |0.008/0.021 | 0/33 3/109 3/153 4.347/11.814
3 10.013/0.044 | 0.02/0.034 | 0/73 10120 | 101232 5.226/15.889
4 10039/0.138 | 0.03/0.104 | 11/158 | 33/163 | 95/400 9.178/51.111
5 10.074/0.111 | 0.058/0.084 | 25/128 | 68/127 | 226/360 16.299/39.487
6 | 0.015/0.045 | 0.012/0.035 | 9/86 40143 | 50/248 1.549/19.127
7 10.026/0.032 | 0.02/0.025 | 17/65 10129 | 112206 10.169/13.927
8 10.024/0.043 | 0.018/0.033 | 7/79 371141 | 71245 1.669/18.031
9 |0.051/0.04 |0.04/0.03L | 24/49 D1/109 | 147/204 12.305/15.196
10 | 0.11/0.066 |0.078/0.051 | 88/101 | 130/138 | 329/311 35.923/23.913
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VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 ]0.033/0.032 | 0.025/0.025 | 22/38 18/125 | 148/193 11.418/14.12
201740133 | 0.131/0.104 | 168/202 | 173/228 | 428/428 68.653/69.371
3 10.015/0.109 | 0.012/0.087 | 21200 11/228 | 18/414 0.604/58.122
4 10032/0.074 | 0.025/0.053 | 16/144 | 93/167 | 148/309 11.798/33.573
5 |0.018/0.124 | 0.013/0.088 | 15173 | 54/194 | 69/405 1.891/52.515
6 |0.097/0.113 | 0.073/0.089 | 92/161 | 128/194 | 337/403 32.261/52.514
71 0.032/0.023 | 0.025/0.018 | 9/4 84/40 147163 11.163/7.526
8 10.024/0.014 | 0.019/0.011 | 15/3 66/18 9221 9.041/5.624
9 10.044/0.074 | 0.034/0.056 | 36/171 | 104/215 | 214/371 15.719/37.394
10 10.102/0.038 | 0.066/0.028 | 70/45 83/119 | 249205 27.759/15.786

31971 v-28 ﬁwwwiwﬁma{ﬁﬁmammﬂﬂéjmgﬁyaQF
vosorenasinsmeauilormaiasndeanudild (MI0/W10)

: QF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.069/0.107 | 0.054/0.084 | 62/131 | 101/131 | 270/370 20.037/39.801
2| 0.049/0.064 | 0.039/0.051 | 25/112 | 47132 | 145/322 11.679/25.243
3 | 01150.11 |0.089/0.086 | 96/130 | 111/147 | 3571373 33.377/41.651
4 0.055/0.033 | 0.038/0.027 | 108/105 | 107/134 | 204/212 13.902/14.518
5 100260018 | 0.019/0.014 | 78/112 | 120/159 | 161/167 11.863/12.046
6 10019/0.088 | 0.015/0.069 | 12/137 | 68/155 | 87/361 8.853/32.792
7| 0.043/0.111 | 0.034/0.087 | 57/119 | 128/158 | 239/387 17.905/42.54
8 10.183/0.09 | 0.138/0.074 | 66/122 | 88/137 | 344/354 41.109/34.077
9 |0.082/0.076 | 0.064/0.059 | 17/87 61/113 | 179/298 14.532/22.373
10 | 0.078/0.118 | 0.059/0.094 | 54/133 | 121/146 | 289/389 22.847/43.92
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BF
VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.009/0.04 |0.007/0.031 | 0/93 11147 11254 5.046/17.826
2| 0.008/0.023 | 0.007/0.018 | 0/51 1/80 1/124 3.707/10.436
3| 0.012/0.037 | 0.009/0.029 | 3/80 18/139 | 201234 5.531/16.731
4 10028/0.052 | 0.02/0.042 | 6/44 31/44 53/155 1.449/12.019
5 1 0.06/0.066 |0.048/0.051 | 33/47 84/70 202/202 14.831/14.861
6 | 0.034/0.034 | 0.026/0.027 | 41/74 115135 | 1821201 14.028/14.7
7| 0.019/0.043 | 0.015/0.033 | 21/76 62/135 | 86/241 8.593/17.068
8 10.019/0.035 | 0.013/0.027 | 2/56 34/91 43182 6.756/13.208
9 100370035 | 0.03/0.028 | 0/62 19/86 51/155 1.076/11.564
10 | 0.112/0.106 | 0.086/0.081 | 130/119 | 147/134 | 370/357 41.44/35.553
e 4-30 smnsiimesiidnnauanndiieGM
vosorenasinsmeauilflormaiasndeanudild (M10/W10)

, GM

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
110020024 | 0.015/0.018 | 2/3 35/41 B3/76 1.241/7.863
2 01/0.087 00780007 |107/132 | 133/174 | 326/373 35.446/39.489
3 10.015/0.013 | 0.012/0.011 | 211 2319 21111 6.174/5.425
4 10,043/0.02 |0.025/0.016 | 14/5 40123 84/37 10.337/6.62
5 1 0.064/0.069 | 0.051/0.051 | 99/95 146/155 | 329/320 26.313/28.753
6 | 0.113/0.085 | 0.089/0.066 | 118/127 | 132/167 | 377/363 30.948/36.239
710030019 |0.024/0.015 | 4/0 75130 124/43 10.461/6.819
8 | 0.039/0.011 | 0.029/0.009 | 15/0 87/13 173/14 13.294/5.545
9 10.052/0.034 | 0.041/0.027 | 54120 133194 | 264/171 19.097/12.51
10 | 0.114/0.019 | 0.086/0.016 | 142/9 15273 | 378/93 39.923/8.745
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: QF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 100750112 | 0.056/0.087 | 54/156 | 93/150 | 258/409 18.447/43 567
2| 0.046/0.047 | 0.037/0.037 | 16/109 | 56/143 | 141275 11.219/19.525
3 10.164/0.135 | 0.129/0.109 | 94/153 | 91/150 | 383/405 42.418/51.32
41 0.064/0.053 | 0.05/0.043 | 76/97 65/138 | 208/258 15.601/19.278
5 10.026/0.016 | 0.02/0.013 |110/107 | 129/155 | 182/157 12.259/11.421
6 10020014 |0.016/0.011 | 8/15 56/55 81/62 8.299/7.786
7| 0.036/0.09% | 0.028/0.078 | 19/136 | 84/154 | 160/388 12.537/38.499
8 10.212/0.087 | 0.164/0.065 | 64/98 78/153 | 366/330 46.457/30.457
9 | 0.038/0.068 | 0.028/0.053 | 8/64 46/114 | 109274 10.022/22.76
10 | 0.076/0.116 | 0.059/0.093 | 79/126 | 135/132 | 317/377 26.362/39.54

s 4-32 smnsrinesiidnnaanndieBF
vosorenasinsmeauil Uovmaiasndeaudill (M1LW11)

, BF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 ]0.02/0.032 |0.008/0.025 | 0/68 11124 71200 4.754/14.384
2| 0.009/0.022 | 0.007/0.018 | 0/60 1/98 1/125 3.97/10.352
3 10.018/0.041 | 0.014/0.033 | 3/101 371145 | 471262 1.105/18.443
4 10,022/0.029 | 0.017/0.022 | 3/59 16/71 24122 6.227/10.561
5 ] 0.038/0.032 | 0.03/0.025 | 11/33 29/68 85/138 8.569/11.053
6 |0.028/0.036 | 0.022/0.029 | 50/85 131127 | 180/208 13.22/14.911
7 10.022/0.031 | 0.017/0.025 | 16/43 Bo/121 | 93/182 8.97/13.403
8 10.017/0.032 | 0.013/0.025 | 3/94 31/163 | 38/228 6.794/15.545
9 |0.034/0.039 | 0.026/0.031 | 0/26 10/65 29/128 6.085/10.286
10 | 0.072/0.096 | 0.055/0.076 | 96/114 | 141/124 | 315/345 25.698/31.868
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, GM

VW) T MAVY) [SSCeE) | ZChE) | WAMPRE) [ wL(V)
1 10022/0.025 | 0.016/0.02 |52 4748 79/83 8.501/8.89
2| 0.081/0.069 | 0.064/0.054 | 142/126 | 172/189 | 368/351 35.284/32.006
3 10.024/0.013 | 0.019/0.01 |95 49132 85/38 8.844/6.569
4 1003/0.016 |0.023/0.013 | 4/1 29130 45/35 1.118/6.638
5 10.07/0.048 | 0.056/0.036 | 118/66 | 157/141 | 351/261 29.912/19.803
6 |0.108/0.065 | 0.081/0.051 | 122/102 | 151/168 | 364/332 41.168/28.282
7 10.026/0.026 | 0.021/0.02 | 15/4 14150 118/94 10.168/8.546
8 100350024 | 0.027/0.018 | 8/19 14172 149/111 11.868/10.053
9 10.049/0.021 | 0.038/0.016 | 52/1 120136 | 238/63 18.129/7.53
10 | 0.069/0.017 | 0.053/0.014 | 71/7 109/61 | 289/68 22.32217.986

13197 v-34 ﬁwwwiwﬁma{ﬁﬁmammﬂﬂéjmgﬁyaQF
vosorenasinsmeauildemaiasndeaudil2 (M12IW12)

: QF

"L | MAVY) [ SSCinks) | ZCnks) | WAMP@E) | WLV)
1 1007/0.086 |0056/0.067 | 58/148 | 83/165 | 250/363 18.445/35.937
2| 0.031/0.047 | 0.026/0.037 | 15/80 49/136 | 92/249 9.372/18.363
31010500133 | 0.079/0.105 | 75/147 | 113/137 | 318/403 28.203/46.83
4 10.078/0.042 | 0.065/0.033 | 107/118 | 67/133 | 257/253 18.618/17.638
5 10020015 |0015/0.012 | 118/66 | 154/108 | 182/115 12.01/9.877
6 |0.021/0.025 | 0.016/0.019 | 13/55 50/123 | 84/153 8.661/11.78
7100270209 | 0.021/0.087 | 25/126 | 88/154 | 142/381 11.426/40.555
8 101830109 | 0.149/0.083 | 76/104 | 87/139 | 387/349 43.444/36.632
9 1 0.075/0.066 | 0.058/0.051 | 22/85 66/120 | 198/284 15.826/21.803
10 | 0.08/0.122 | 0.064/0.096 | 83115 | 133/144 | 322/382 28.588/44.427
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BF
VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.008/0.033 | 0.006/0.026 | 0/79 1/139 11218 4.311/15.134
2| 0.009/0.018 | 0.007/0.015 | 0/54 5192 5/104 4.167/9.651
3 10.014/0.037 | 0.011/0.029 | 4/103 201148 | 33247 6.692/17.4
4 0.029/0.025 | 0.023/0.02 | 8/68 30/85 66/137 1.899/10.932
5 10.04/0.043 |0.031/0.034 | 6/26 40/66 96/151 9.251/11.932
6 |0.028/0.037 | 0.021/0.029 | 39/51 93/115 | 154/188 12.056/13.856
7| 0.019/0.037 | 0.015/0.03 | 17/61 62/126 | 86/214 8.728/15.726
8 10.021/0.043 | 0.014/0.034 | 1/41 30/74 45/167 1.425/12.963
9 0030033 |0.024/0.026 | 40/54 b4/79 99/145 9.242/10.926
10 | 0.0550.11 | 0.04/0.084 | 421117 | 95/123 | 231/349 17.41/33.75
e 4-36 smnsrinesiidnnunndiieGM
vosorenasinsmeauilemaiasndeaudil? (M12IW12)

, GM

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 ]0.018/0.023 | 0.015/0.018 | 27/5 76/45 9/74 9.294/8.231
2100850077 | 0.065/0.06 | 138/139 | 169/172 | 358/367 34.903/35.166
3 10.019/0.014 | 0.015/0.011 | 213 41137 b3/43 1.251/6.923
4 10.02/0.012 |0.016/0.009 | 3/0 38/15 50/15 1.212/5.199
5 10.062/0.086 | 0.048/0.061 | 90/116 | 162/172 | 300/344 25.536/34.583
6 | 011/0.057 |0.086/0.046 | 133/110 | 159/176 | 383/325 44.114125.957
7 10.028/0.017 | 0.022/0.013 | 4/0 68/14 108/22 9.168/5.948
8 00370038 | 0.028/0.03 | 14/47 87/134 | 171/233 12.726/15.641
9 0050027 |0.037/0.021 | 5219 108/76 | 231/116 17.457/10.063
10 | 0.0450.022 | 0.034/0.017 | 48/11 11210 | 223/98 17.289/9.239
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: QF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 [ 0.1150.056 | 0.087/0.044 | 115/48 | 105/123 | 358/245 36.002/19.187
2| 0.058/0.09 | 0.046/0.074 | 72/80 112/118 | 270/328 19.486/29.968
3 10201/0.136 | 0.156/0.108 | 135/97 | 130/119 | 420/383 65.375/41.385
41 0.075/0.051 | 0.059/0.041 | 26/68 84/86 249/19% 18.577/14.594
5 1 0.036/0.025 | 0.027/0.02 | 4/55 28/104 | 68/151 1.89/11.338
6 100830027 | 0.063/0.021 | 111/81 | 141/138 | 344/192 29.937/13.051
7 10.126/0.064 | 0.096/0.05 |145/72 | 161/125 | 4021278 47.47122.289
8 101580125 | 0.117/0.095 | 112/110 | 111/124 | 399/374 44.619/40.404
9 10.114/0.062 | 0.089/0.049 | 61/70 1009 | 3211223 30.05/15.791
10 10.076/0.074 | 0.057/0.058 | 91/97 142125 | 3201330 26.382/26.508

s 4-38 smnsiimesiidnnaunndieBF
vosorenasinsmeauildormaiasndeaudild (M13W13)

, BF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.026/0.015 | 0.021/0.012 | 16/2 76/33 123/39 10.162/6.57
2100120019 | 0.02/0.015 | 2117 2191 21/105 0.776/9.647
3 10.037/0.025 | 0.029/0.02 | 49/19 12075 | 211120 15.7/10.352
4 0.019/0.015 | 0.015/0.012 | 6/0 26/4 a7 6.931/4.747
5 10.058/0.127 | 0.045/0.106 | 26/44 83/74 202/302 14.932/24.709
6 |0.041/0.01 | 0.032/0.008 | 64/1 136/6 21T 17.231/4.943
7| 0.034/0.016 | 0.027/0.013 | 55/0 13539 | 219/50 14.817/7.025
8 1 0.027/0.036 | 0.022/0.023 | 31/32 99/49 151/102 11.588/11.409
9 10.025/0.016 | 0.021/0.013 | 7/0 37/6 67/9 8.243/5.328
10 | 0.13/0.093 |0.102/0.074 | 140/70 | 170/108 | 397/293 51.342/24.916
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, GM

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 10.024/0.024 | 0.019/0.019 | 92 57140 81/62 8.821/1.924
21 0.084/0.091 | 0.065/0.072 | 128/81 | 180/117 | 361/353 35.573/29.466
3 10.023/0.009 | 0.016/0.008 | 3/1 39/5 68/5 8.059/4.924
4 10.037/0.026 | 0.03/0.017 |59/0 155/8 231/12 17.395/5.285
5 10.028/0.027 | 0.022/0.021 | 36/18 110/65 | 155/106 12.614/9.912
6 | 0.091/0.136 | 0.072/0.108 | 117/79 | 156/95 | 364/371 34.619/34.423
710030019 |0.024/0.015 | 2/0 54126 95/36 9.591/7.049
8 |001/0.016 |0.008/0.011 | 0/12 4124 4133 4.626/7.096
9 00770012 | 0.06/0.009 | 1252 176/14 | 349/16 32.255/5.758
10 | 0.041/0.018 | 0.032/0.014 | 24/5 99/24 192/33 15.149/6.515

13197 v-40 ﬁwwwiwﬁma{ﬁﬁmammﬂﬂéjmgﬁyaQF
vosorenasinsmeauildlomaiasndeaudild (M14/IW14)

: QF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 ]0.079/0.068 | 0.063/0.053 | 94/78 128/108 | 335/306 21434123 405
2| 0.063/0.053 | 0.05/0.042 | 70/57 114112 | 285240 21 117/17 467
31021500126 | 0.171/0.1 | 126/108 | 114/130 | 419/393 63.817/40.268
4 10076/0.05 |0.062/0.04 | 34/51 75/66 2581201 19.217/14.3
5 10.026/0.02 |0.019/0.016 | 3/75 0121 | 52/150 1.262/11.289
6 | 0.113/0.019 | 0.092/0.015 | 131/135 | 155/197 | 398/203 44.318/12.908
701340051 | 0.105/0.04 | 129/66 | 142/142 | 4097270 47.435120.314
8 |0.137/0.09% | 0.108/0.075 | 103/89 | 113/124 | 396/350 41.919/32.182
9 1 0.115/0.049 | 0.092/0.04 | 67/61 113/80 | 350/210 31.756/14.48
10 | 0.067/0.081 | 0.052/0.063 | 86/95 154/133 | 319/334 26.45/28.34
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BF
VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
110020019 |0.015/0.015 | 23/17 12169 103/85 9.367/9.048
2 10.012/0.016 | 0.02/0.012 | 0/11 14/57 14165 5.499/7.785
3| 0.033/0.028 | 0.027/0.022 | 41/19 12191 | 198/134 13.883/10.907
4 10,021/0.016 | 0.017/0.013 | 4/41 36/88 57/98 1.258/9.468
5 10.045/0.104 | 0.037/0.084 | 26/23 69/50 173/257 12.606/19.318
6 | 0.056/0.007 | 0.044/0.006 | 89/0 166/1 306/1 24.136/4.022
7 10.034/0.016 | 0.027/0.013 | 35/1 128024 | 197/34 14.401/6.399
8 100230019 | 0.017/0.015 | 20/7 16/47 11172 9.914/7.809
9 10020018 |0.016/0.015 | 112 2911 42111 6.991/5.271
10 | 0.086/0.132 | 0.065/0.101 | 87/103 | 144/110 | 328/351 31.473/38.816
s v-42 smnsrimesiidnnauanndieGM
vosorenasinsmeauildlomainsndeanudild (M14/IW14)

, GM

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 ]0.034/0.029 | 0.027/0.024 | 39/6 108/67 | 178/115 13.245/9.821
21 0.082/0.084 | 0.064/0.065 | 123/72 | 165/126 | 358/317 34.306/27.961
3 10.029/0.009 | 0.021/0.007 | 15/0 1207 1217 10.359/5.107
4 0.059/0.013 | 0.046/0.01 | 96/1 162/5 315/5 25.897/5.039
5 10034004 |0.026/0.03 | 19/28 101/84 | 166/158 12.964/13.214
6 |0.090.073 |0.071/0.053 | 99/52 148/112 | 3491275 33.177/20.753
7 10.041/0.018 | 0.033/0.014 | 6/3 14126 162/40 12.714/6.883
8 10012001 |0.009/0.008 | 0/2 12/15 13/15 5.355/5.755
9 |0.088/0.022 | 0.067/0.017 | 144/0 180113 | 371122 38.658/5.928
10 | 0.023/0.015 | 0.018/0.012 | 17/3 70/43 99/50 9.356/7.354
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VW) T MAVY) [SSCeE) | ZChE) | WAMPRE) [ wL(V)
1 10.157/0.076 | 0.122/0.061 | 135/78 | 144/124 | 407/322 54,549/25.587
2| 0.043/0.057 | 0.032/0.045 | 101/62 | 135/93 | 252/238 16.879/17.72
3 10.186/0.113 | 0.149/0.091 | 153/108 | 141/137 | 4421317 63.612/39.394
4 10.107/0.071 | 0.087/0.058 | 40/71 67/94 310/288 24.983/20.316
5 10.025/0.022 | 0.018/0.018 | 0/82 20/124 | 39/165 6.941/11.787
6 |0.115/0.028 | 0.092/0.022 | 138/116 | 148/164 | 384/220 42.945/15.663
7101280044 1 0.1/0.034 | 122/59 | 141/124 | 391/230 44,018/16.951
8 10.169/0.108 | 0.124/0.081 | 110/113 | 132/131 | 392/368 48.715/35.954
9 ]0.097/0.049 | 0.075/0.039 | 69/80 98/80 3261220 28.474/15.041
10 10.045/0.083 | 0.036/0.063 | 59/100 | 120/138 | 235/338 17.242/29.204

s v-44 smnsrimesiidnnaanndieBF
vosorenasinsmeauilblomaiasndeaudild (M15/W15)

, BF

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 ]0.035/0.019 | 0.028/0.015 | 40/15 12171 | 20490 15.048/8.905
200130013 | 0.02/001 | 513 23146 26/50 6.203/7.318
3 10.034/0.021 | 0.027/0.017 | 50/18 11876 | 201/102 14.957/9.409
4 0.015/0.009 | 0.013/0.007 | 8/0 2113 3213 6.66/4.236
5 10.034/0.108 | 0.027/0.089 | 11/54 61/83 114/314 10.316/24.746
6 |0.0530.013 | 0.041/0.01 | 9211 158/16 | 287/16 22.756/5.212
7 10.037/0.014 | 0.029/0.011 | 41/2 134114 | 219/18 15,085/5.749
8 |0.028/0.023 | 0.022/0.018 | 31/19 108/73 | 153/106 11.869/9.585
9 10.018/0.015 | 0.015/0.012 | 5/0 2914 3915 6.654/4.94
10 10.122/0.123 | 0.093/0.098 | 146/100 | 182/107 | 391/356 50.998/37.42
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| GM

VW) T MAVY) [SSCeE) | ZCnE) | WAMPRE) [ WL(V)
1 0050028 | 0020022 |28 78K | 123105 | 1070937
2 00860078 | 0.067/006 | 12870 | 15G/L13 | 3650300 | 35.095/24569
3 00180008 | 00140006 |21 |33 | 46l 6.83014.808
4 00570008 | 00450006 | 8622 | 15U6 | 31506 24,7734 955
5 | 00360033 | 0.027/0024 | 3013 | 10068 | 176/L15 | 13.782/10.604
6 | 0080066 | 0.060/005L | L1044 | 150/87 | 61252 | 34.066/18.971
7 00330025 | 00260009 | 105 | 7862 | 149702 | 11035/9.466
8 |00U0009 | 00080007 O |75 | 7B 4937562
9 [008L002 | 00640014 | 1261 | 1635 | 39020 | 33.498/6.216
10 | 00320016 | 0020012 |27/12  |59063 | 10371 | 11.386/7.695
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