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Abstract: With the continuous deepening of research on the security and privacy of deep learning models, researchers find that model
stealing attacks pose a tremendous threat to neural networks. A typical data-dependent model stealing attack can use a certain percentage
of real data to query the target model and train an alternative model locally to steal the target model. Since 2020, a novel data-free model
stealing attack method has been proposed, which can steal and attack deep neural networks simply by using fake query examples generated
by generative models. Since it does not rely on real data, the data-free model stealing attack can cause more serious damage. However, the
diversity and effectiveness of the query examples constructed by the current data-free model stealing attack methods are insufficient, and
there are problems of a large number of queries and a relatively low success rate of the attack during the model stealing process.
Therefore, this study proposes a vision feature decoupling-based model stealing attack (VFDA), which decouples and generates the visual
features of the query examples generated during the data-free model stealing process by using a multi-decoder structure, thus improving
the diversity of query examples and the effectiveness of model stealing. Specifically, VFDA uses three decoders to respectively generate
the texture information, region encoding, and smoothing information of query examples to complete the decoupling of visual features of
query examples. Secondly, to make the generated query examples more consistent with the visual features of real examples, the sparsity of
the texture information is limited and the generated smoothing information is filtered. VFDA exploits the property that the representational
tendency of neural networks depends on the image texture features, and can generate query examples with inter-class diversity, thus
effectively improving the similarity of model stealing and the success rate of the attack. In addition, VFDA adds intra-class diversity loss
to the smoothed information of query samples generated through decoupling to make the query samples more consistent with real sample
distribution. By comparing with multiple model stealing attack methods, the VFDA method proposed in this study has better performance
in the similarity of model stealing and the success rate of the attack. In particular, on the GTSRB and Tiny-ImageNet datasets with high
resolution, the attack success rate is respectively improved by 3.86% and 4.15% on average compared with the currently better EBFA
method.

Key words: model stealing; adversarial examples; transfer attack; generative model; model privacy
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p GEL, BV A S R RN e AN HUREA B RIS 2 A R
K, 2T EIRPAN B, F,() AT RARATE S0 975 580 () 2R, BATEE Ko F, () KRR SiReA, 28
J& R X S IR AR 0 AT IE AL MR BRI B (AR R R, ARBEEY F () 5 BAREEEL F() BRARL, BIAERY 57 L
(O PR =, S TR A I R A Tt A o, S M I Rl T et e
22 MEFHEFRBRNEIARE AL L
BT, BT ERATTAE AR A I RE A A AR Y (I SR AR 4R, AN A SRR, Xy MOZEA
5 R AR L 2 R 22 R, [ B S EL AR I 2 B U AR M 2R ) AR . D6 TaX — s, VFDA 1 2 ffi H — 14
TB2% Enc(-), LAy B A VR N N T4 5 R A e S A S R miS i V. 285, VFDA K mis mE 2 Jil i 3
AMERG AT B A A R A 2 B 5 B TS BSOS B BE R, XA TR E 2 (5 1 30 7w,
F T 0 D 28 4 28 (1 280 R SR AR T R SRS IS, ATV F RS 28 Decieure () T Decpag () AL B IR
AEIRE R Xexure- T2, Xexure Bl DeCioyure () ZEEIISELHEFE Mieyure = DeCroxtue(V)s LA Dec g (1) AR SIS
SFTHE X IR B Mg VAL SORERD A RS Mo 1 1H 7 200N
1, ifnin My >0.5
{ 0, ifnin Mpy <05 ©)
H, n N Dec (V) S AEREH — AN JC R MIME. VEDA J7 AR A WA I SCES BRI FE N
Xiexture = Mioxure X Mimi®, st || M| < 6 0]

o, x ONHEFE B IR ISAN, || ||, FRAEFER 0 JEEL, 6 At hl SRR S EL

Rk, 75 VFDA J7 ¥ iR B TR AR (1 SCHAE 2350 43 2 B S0 I DA R SO FERD 0 M 3 Decmoon () ALK, 4L
B R 1 5T A SCERE B IR A R R/, SRR AT V B 67 37 AR ECEAS BRI FTTEAL &, I %5 58 7 03ifE
RSB — e L.

W, AT EREINEG RN LRI, VEDA I8 75 F F RIS 28 Decanon () R4 BB WA T 5 2
Xamooth - Xemoomn [FIFEAL B P18 55 B Mmoo, F1-F- 1B HERG Mmoot | S35 5 2 B AR IS 28 Decomoon () TN T 1) B AE %
N, FAEBRE R REAR NI B Mnoon, 25, BAT 15 BEREAT XOAE S, LU bR AL 5 IS B Momoon
[FFE 5 AL E GRS, FATXS Decpg () RS2 AL BN SRS BAL B it Mo JEATHUR, 19 3T 15 B K AL E g

Mot BT ppsmoots = ppexwre VEDA JTEAE B AR AT AR B Xonoon FILLFE:
XsmooLh — G(Msmoolh) X Msmoolh, where Msmoolh — Mlexlure (8)

Horh, FFS~FORAL L IUSIRAE, G() WL IER R 2L
I 3 MRS A8 A G R SCEEE B Xeexure TIPSR 2 Xmoon J, HITSCEAE SN 15 2 (047 B 4 B 1L
b, BRI BATTR L EEAIE RS B BAT B A X ey . R

Xquery = Xlexlure + Xsmoolh (9)

Mlexlure _

mask
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Ik, 23 BL AP BR, JATME T T A R A A B 28 20 A A AR AR A O SCEAE 2 A B AN T 5 2, I8
A R WA AL GERF AL A A,
23 BEEANAEITEREGMAELE

£ VFDA 4 BB HIREARZ A, (E T LAE B FEAR X uery, 200 E B8 B GRS 40 HH ORI A b ) A A
M F (), SR T, dnE 2 B 2 By B, AT, JATPE RS TR B HOGR AR B PR L BRBRAE (soft
label) 37 R AMMEFRAE (hard label) 3755, EPARZE S, JAVE I EWFEA X ey, B H AR R SR IF 3015 2R G

T L K02 A ) B, T ERE ARSI 57 v, JRATT IR BE SRS A G Bt RO AR 2. 7E3X —xd F2 b, VEDA 1 H A5
. D (‘Ff (Xquery) s ]:I (Xquery)) B soft label 10
0| —10g(F§ (Xquery) * L7, (0 -srgmax 7, (xpue)>  Drd label (10)

o, 1 TR 7m R A, 24 BB SR HE O AR 28 5 AR B A I ot (R AR 28 1, R 2 A 0.
SERIR I G B, 8B B BUSE R w5 LA 20 SR PP R 53 B A e, ZEA S, FATVEE T 3 il
Yk (FGSM™ . BIMPY FI PGD™) 7E A 53 B BT B B s i Th 2.
24 BFrEH
AAKG AR IR VDA J7 vk AT A 8 57 BT 55 7P 1 ik B AR, ZE B AR A e, %8s Enc(-) fil 3 4
fEIL 28 Decioxue() s DeCmasc(+) T DeCamoon () HIFR K BBV 5 0] 2 FEMEIR R Lonerdiverse ~ TSP BAEMEIRR Linvadiverse
RSCRRSBRAR Lo 9 T AR FEREREA, BTG ST BRI 54 R T 28 RSS2 AL,
VFDA BEHL 1 E — itk H AR Yirger T G ARG DL X, ory TEHIAN I B 2 5] (10055, 28R40 2K iR 2500:
Laneaene ==Y Vuagedog [ F: (Xer)] (1)
o, B RREUOK/IN. 800 2 30 2R R U B AR Y KA RFE AR XS B AR A2 TR0 45 S 068, AT 36 A A 284 g )|
2 2 SR BB PTE R IT AR
HWR, N TAEBRANTE W R B BT RN 2 REE, BIEJE T — AN 28500 B REAS 2 1) [F) 4 5 1% B A A ) A
SERAE, BATT A AP B IS AT T 28N 2R MR LR, RN ZAEEIRR Lovedvese TR ERECN:
Lo =l0g Zfol[# L0t [ FL(Xey)] - Logit [ F(Xiye)| Where Fy(Xie) = Fi(Xiyer) (12)

Hoeft, B RAIRKN, Logit AR 20 Softmax AR B HY . 8™ RS AU SR — KRB AR FIREA 2 ] (9 Logit
T B PO B 5, A6 A3 KR — SR BURE AR 2 1A Logit [ 510 2 5, AT 42 i A MO RE AR RISE A B HEME. 4R — KA 2
0] B 2 2 BRI, BEAR 2 ) Logit [l 122 578 k. R EA KWL REMERS, BEAR 2 ] Logit [l 22 78/, 2%
P 2 REVEAR 2 R B B AR A KB T [Fl— AN 5 B A O RE AR 2 1] f1) KL 0%, ATt — B4 B AR (1) 22 R
SR T R A T A B SREAR LR A, FRAT IO AR 58 Decpan () 2 BT RE AR 1 ST X 4505 7 2k 447
T LS, A RE A () SRR SR TR X s b T — /4 B0 R i B S0 7 440 R P 2 R BN
Lo = |llclip (Deciagc WD) ly =9 (13)
oo, || A RMEL, clip R Decm (V) I BT HUE, S0 0 3. 1 IAERE, |- 1l, s 0 1
¥, & AP SRR B FEASCH, ST Hx Wx C KAMUER, BATEE o 1A (H x W)/ 10.
BRI, 2 BRI R B AR K B BN
Lg = a X Lineriverse + B X Linaudiverse ¥ X Lparse (14)
Hor, @, B y o O T (IR S 4
W 3 ARG R BT B WREASS, F— M BOR S e TR BB 7,¢) FH AR 7, FEE AT
itk 22 /. BB BT BRI R R BT £, A

ﬁkd = Z d(]:s (Xquery ) > ]:r (Xquery )) (15)
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oA BB MR B d () TEREAR S/ L A2 X (CrossEntropy) $ 2k, TE AR AF L NI 7R Z #7128 (mean square

error) H k.
3 KGR

3.1 SR

7E VFDA (R 57 B Mo SE 36 rp, A SCPPAS 7 VEDAL 38T B0 SR (0B 5 B b o AR 0 35005 4 g 24 55
HR o B R0 At B 2 28 R A SIS T #E CIFAR-1077, CIFAR-10029 . GTSRBP” # Tiny-ImageNet™*
PRAEEE A T R B 57 URN BL AR
3.2 1N IEIR R KR ETS

FAVRIH 3 R g {0 J7 7R V- A5 VEDA FIXE L 7 vk R 70 3 U R, L 4% FGsM™ . BIMPY 1
PGD S = At R A 72 FT A St 4 b, ATRE AN ST € = 8/255, %1 T BIM Al PGD Jriks, AR E A K
@ =2/255. ERIRECH 10 Wk, 75T L 26 VA It AR e, FRA TR FH B8 0% A o 0 A bR 2 Fr) b R A 25 VR A
TER G X s . Bl )% (attack success rate, ASR) HITHE 712::

1 ) )
ASR =5 " [F.(X8) # Y)] where F, (X:*) # ¥, and F, (X") = F, (X7") = ¥, (16)

Hodt, N VPSS FRRE A S, TEAR SO, WA AR SR A BEHLPRIET 1000 5K E R, HIGE ST REBES 10 Kk
B IPME, X NXPUREAR, Xt N RIRFEAR, Y, N JRIAFREARN B I AR S, F, N B, F, AR
B FEARSCH, B Bk RN Z S0 45 B LLE 4 L (%) TE R

1E VFDA FET % LG 77 B2 1 DR 1) b, T A7 — AN B 4 FATR 1) 20 75 /3K BT ), HEIROK/N N
256. {ESH L, R T EHIEATR 2 MEE R — 3, ATEE o« 8 1, 879 0.0001, y 4 0.5. %F T 2E B A,
AL Adam HRALEE, Z TN 0.001, BIRIEWE N [0.5, 0.999]. KT AR, FAEH SGD k88, 2=
79 0.01, ZhEEERZEHN 0.9.

FERBBA R %R B, VEDA 55T A X 575358 FH ResNet18P fE R B B4, H x B & BLALA
ResNet507"
3.3 IRBGEKEXWER
3.3.1  FEA G R R

97 VAl VEDA BER 57 BUBcs (1 Bk B8 77, FRATTE SeAE AR/ 22 (M 445 5 CIFAR-10 1 CIFAR-100 15
MAZE®'"" .| Fe-DaST™ . Del® #l EBFA™ J7 ikt 47 % L5256, Soft label /215 H bR 7 55 1] 25 5 g Tl Ak 2 17 &
BT, Al 7 3 25 30 25 I 2 A B8 Hard label S48 B AR 23R 8] 45 FONTEARZS RIS 00T, {8 F 28 SO
PN GRAHRE R AT [FI I $-A4 748 FGSM. BIM. PGD iX 3 #8957 05 5k AT Mool i oh 28 B w4 =2
B6 45 AN S 1 s, W LAE Y, £E CIFAR-10 F1 CIFAR-100 $i#E 4 |, VFDA 7E £ 3 RIS T S iy
RN, SRR AN e B WA bR A5 LN, VEDA JiiiAE Bah il th 2% B ALk 34,

N T 3PV VEDA FIAR R B BB R, BATTTE 7 PR T8 K44 4 GTSRB A Tiny-ImageNet F A4l
T VFDA 5% b7 AR AL 57 BB O 28, 45 A0 5 30K 2 B, AT LA Y, TEBCR o FR e B4 I, FRAT 148
H ) VEDA 753 B i 5 i B i Th R R . A SRas & kG, VEDA I FGSM. PGD. BIM B /74
B FUREA Y Bt D) FR7E 80% LA L.
3.3.2  BEAIGIEUE RS B AL

b4, FATHE Microsoft Azure b AT T B TERAAL ARG, 7EA FITE ALY N 3R S HOM 5 15 5L R, S8
50 B RE AR 2ok 57 B bR, SEBR 4 B ANEE 3 FoR. Hoh, Valina 2 YE A HTELERAY 100 4~ Epoch I AL
T BB &5 . Transfer %5 FE T 56 INSE PR B AL, 2 F517E A3 T Fashion FHE 48 10 701 67 HURBL Y K2 AE RROFE AR,
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XFAELAE YT (1~10) 4> Epoch B #) T E3 MUK AR, PNl )8 T AN [RS8 H B S 2 1) JE 58 . T (%t 9t
FEAA 74— 8 BIM. ACC 7245 B3 R A AR R (IR A HETF ¢, ASR A2 4R TGl B3, W LA Y, AR
BOE R X s, A 6 1 Epoch FIZE I VEDA £ R HERA R M I il D A LY B A W18 RO 85 n sk

B R 55 E LRSS 4730 RS 57 HUI% S R, VEDA BLAT B i 0.

# 1 CIFAR-10 Ml CIFAR-100 $(4E4 BRGNS i Th % (%)
Soft label Hard label
Datasets Methods
FGSM BIM PGD FGSM BIM PGD
Del 26.38 31.53 31.47 25.33 3045 30.34
MAZE 53.26 59.11 52.48 — - -
CIFAR-10 Fe-DaST 63.99 64.16 64.36 65.98 63.76 68.25
EBFA 83.89 87.68 89.11 86.13 87.02 84.32
VFDA 85.34 93.19 85.41 83.66 90.06 86.73
Del 31.64 36.63 37.44 30.8 35.63 36.15
CIFAR-100 MAZE 47.37 50.27 46.36 — - -
Fe-DaST 65.81 65.77 67.74 66.33 6591 67.94
EBFA 83.69 94.53 94.14 78.61 85.31 81.21
VFDA 84.58 92.64 90.19 81.43 90.51 86.61
% 2 GTSRB Al Tiny-ImageNet 3 4 58 57 B B 5 R Ih & (%)
Soft label Hard label
Datasets Methods
FGSM BIM PGD FGSM BIM PGD
Del 3143 36.26 33.87 30.8 34.14 3245
MAZE 46.58 54.75 46.84 - - -
GTSRB Fe-DaST 67.55 74.3 72.95 67.7 70.86 68.87
EBFA 75.19 79.94 80.16 78.61 80.93 89.3
VFDA 84.22 87.39 85.98 82.04 85.73 81.93
Del 34.28 38.49 36.72 28.31 32.54 29.73
. MAZE - - - - - -
Tiny
Fe-DaST 72.83 76.5 75.45 70.82 73.16 72.83
ImageNet
EBFA 80.26 85.32 78.29 78.29 81.12 78.23
VFDA 85.02 85.66 80.62 83.73 89.21 83.14
#* 3 Microsoft Azure TEZRA Y 7 I i SO &5 S (%)
. . Transfer
Method Metrics Valina
1 2 3 4 5 6 7 8 9 10
EBFA ACC 90.62 9.96 16.31 24.61 3242 39.75 56.54 64.84 75.59 81.64 87.11
ASR 97.34 0.89 1.38 5.13 12.18 26.57 51.18 75.39 85.4 91.74 96.06
VEDA ACC 91.99 9.96 22.46 33.69 45.51 59.28 67.58 65.14 79.69 83.59 86.04
ASR 97.46 0.59 9.72 16.99 28.8 44.38 62.44 74.83 88.67 93.79 96.55

3.3.3 B GT T RRVEA

N T AEIERATATHR ) VEDA J5 iR 3 AN A0S 35 A2 R 1 25 1 B AR 70 45780 B3 B B b (V0 2k, IR IE BA
VFDA Jii s, AT T VFDA 755 H Al e ok it Jo B0 p A 2L 51 B Bl 7772 EBFA TERZY G B 72
AR R BIHER 2 (ACC) ALl i Eh & (ASR), W11 3 7w, Herfr, 200 R AT J7 ik AR AR 70 B3 B v (13 28
P, 85 62 EBFA J5 i /e ) 57 U 72 r (147 2 P A b A B3 BB TR (90 IR 38, A IR 78 — 1 BatehSize £ ).
P 3(a) FonEBLAL 7 G AR A, 8 F B S0 4 A0 R AR XA S 3 A T IR A3 B A IR B HERA 2, XRORBIRE
BRI GTE H b S G AT AR . 1 3(b) RAEAEBL BTN BE VFDA F1 EBFA [3h sIh X b, vl LLE
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H, 225 T VFDA [ 3 AR5 2% 45 44, RIS AR A 25 10 R USSR, e SO R AT P15 BAEAS [ XA B 155
R E A, £ AT R0 KORTR M B WREAS (A 2. [RII, S22t T 2 AR A Rk s R AR B R R
HET R B i, VEDA Xk il o R A8 24 1 th RE s DUk 52 7

35 35

| — VDFA | — VDFA
— EBFA — EBFA
30 30 f
25t
L 25 %
B R
= & 20 ¢
el #H
= 20
7‘—>\< 15 L
15 10
10 . . . . . > L . . . . .
0 20 40 60 80 100 0 20 40 60 80 100
#11f) Epoch 1) Epoch
(a) (b)

3 fE CIFAR-10 {4 £ L AR B HiGe 7o v A RSO SI0ak FEE 3f b

3.3.4  FEAAE RN GRES R P4 VAL

ARSCHEH ) VEDA T3k B e A A Ot R 1 1 AN 28 A0 3 ARG 28 10 45 4, AR T3 28 05 b ik
BRI 2 . B AL S BB T 2. i VEDA J7 75104 SO BN R 28 05 R 2 Al (0 2 5, A SCFE
CIFAR10 #{4 £ thont b AN [R] 75 ik 2 8] R 28026 AR50 F F VFDA J77:#1 EBFA J5 % 4E 1 100 /> batch (IR AR,
batch K/NA 256, SLIGIAE A TeslaA100x2. 1 BB A4 A B A8 A2 BUBEAS BT AT AL 48 /R SR H SRR, R
)AL AR FE AN S B R (O B B 914 R, S236 45 RANSE 4 i, ATCAE Y, (6 3 MRS 28 45 H i) VEDA 5348
A AR (0 I 5o R R SR A PR R U, (Lt AT RS2 T R P, A L T AN B G R R R, AN T b
FRIEBAI I T 4.

F 4 VFDA J7riEE B GRFERT XT LE (s)

A R 25 A batchFERT 100/ batch

Methods A T X VIR FE
EBFA 0.0753 0.0917 0.1440 1181.5027
VFDA 0.214 0.3129 0.4536 1250.0196

3.4 IRBGFEEIAREATTIEL iR

LHTSCTIR, FEAR L3 B 55 v, 2 R AN 1R A 1o 2 s M AR 7 BB R RN s i D 3R B R E N M 3R
b, BATKT LG T S HE . EBFA J7 ik 5 RATEE 1 VFDA J7 VR4 s B W FE AR 2 5 3 553 43 BT (principal
component analysis, PCA) J5 & 1 f¥] T-SNE [, 41l 4 FraR. FRAS F AR 5] 0 w5 700 A0 FE AR R AR i ds i N, 3
AT 10 HEEWFEA, HEROK /N R 256, R B AR — AN 200, 7T DU H, VEDA AR B R A 5 a3
PEARAL, BA 2 2R FEPE. XFE EBFA #1 VFDA, AT LLE HH VFDA A2 s EHR E R E S [ Hp AR iz, 72
ZE 5 LI B 2, T EBFA AR B B 24 (8] 22 JE H 280D, AR FPERHE 25 8] (1 — 303, AR TR B BB R I Zk. VFDA
i AR TR AR B SCHEIR 0 [T, [R]— 28 3 e 8 23 A0 7E AN [F) P B8 3 R AT 5 i AR B 5 A A, R
R —A KRB WA, ARRREE LB RN 2R, X3 TR BB 5 ) H AR BRI s Fo2 A 1 B
1. IX G E— ISR T AR B A HRE ARER 73 A1 0 A R I R s T
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S = N Wk W00

N W A LY ® O

B ot
A

(a) FLIHRAE (b) EBFA (c) VFDA
Kl 4 {E CIFAR-10 #df4E |, RIA%EE . EBFA A I HAEA A VEDA A s B AL A K T-SNE &

S = N WAk WA X0

3.5 HEASIIE
3.5.0  AN[AIAE B SR A e R R G B R

it — DU UE = ARG AR 2 TE L DR AR RN U7 T B e 3%, BRATTAT EL T 7E CIFAR-10 044 b = R0 2 FH B A=
R A A A TR AR T M RE R, REAZ AT 100 ALK AR B AR I Zh b (58 O ARTIR Bl e 3R, 25 RN 5
iz, Forh, = fARD o AR LL R AR R B8 G A5 25350 4 56 A AR R, IR MRS 38350 20 LA AU B AMAAD 38 IE QT SC A K
(4) frid, TERAL ST IO FR v, AR AT WO REAR IR A s S AR B R (I SR R A A T — PR Bt 2. AR A 2L 1 H
P2 RUAT RE 3 ARG AR AL 5 H A B H 2 R) )58 SO, A B A2 (R I 45 B s R R /IN 228 M. ML S
A LA, FEASE Y 7 HOCWI I, = A 25 R A LA B R3S (1 A WO RE AR, AT B A0kt D AR A L 4 L )1 2580
Wi, EIRTE AR REAR 128 ORI ME b, = A 38 R0 B A s 76 J5 IR BB, B = AR i 28 2E A ALY 2 I A 35
FONRE.

50 F 25
4.5 -
20 -
m 4.0 o E
§ 35 15 @
£ 30 =
> 10 &
o 25t =
#m
20 5 €
1.5
0
0 20 40 60 80 100
A AR AR IR

— SRTEAUR - PRI E R — SIS R AR
Bl s AN [ A Pl SRR LA TR G IR R P 0 A R I 2 SR AT TR 3 HE A = 1) 52

3.52  R[EZREIEBURANEN ZREESUR T EWREAME S50 KL #UZ R 73

N T 320 0 W 2R 1A A B R AN S A 22 R A 0 RS A AR A2 SO R M, FRATTRS BE T R AT 28] 22 A 45
SRANTEIE IR 2 BEVE B R IO I DU T, AN TR S0 B AR AR (045 B 5 R an1&] 6 iz, W LA H, 8 51 NS 1R 2 40
RINF, ANTRI 5] A R A0S H RS AR T R A 20, AT AR R I SRR AL TS A R BB R
N T AR TCSCER AR 25 RT3 AR5 a0 T3 R IR, AT e 1 2 A OR B SRR 5% A 1 ) 2 W A A AN X O B
ST R A R B B REAS (K5 2008, o, SURE AR AT A 0 O DR B T MR IO SO Y SR O 45 R, BB
7 XIRON 0 BREIRTE, TR R AR FRE R B 1 TR A A I A5 R, W B M SO XN 0 B HTe. W LUE
e, BUAE A OR B A B GUE X, 2 8OO0 T SR BAT R M5 S, BAh, IRATIE T T AT BN B R B
RABDUT, % FAE R 256 FRE WA, FEAJ N BRI KL BRI 2E, 45 R & 7 fos. 45 889, KA
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Z R BUR AT R SO B B R A BAT R ) KL B, ANTTBE o 1 AR AR I 2 e, D Ui TR 2
FEMEARRA B T A i B R AL I B REAS, A R 5 1 AQE AR 57 3] H B R vk S i

200 f AR i ~ PR OO
175 | - JCRI A R L4 ¢ i - EUGRAL LR B~ Xk
g O m 12
= 125 | é LO b
42 1.00 | m 08
, Fllns 2y nlyed
0.75 t° 06 - A
0.50 | f7 Y A M 04t
0 20 40 60 80 100 0 20 40 60 80 100
A AT RE AR Az AT REAHE R

Bl6 IR 2 RS I RIAS [ B o o AR J2 008 R 2

N
~

KL B REAE R 251
o o
oW

@ AD . B o o - N
o F S & 60% &@"o $ %&Q &
. & 8 > X
> &o
i Sl

7 RN ZREPESR SN A S A A KL HIUZ 52

4 REERE

FEA SO, FATE mi T 18 7 JoSoda ORI A o7 B S Tl A A W R A R A R B A Al RV BURT AR 5 951
P LA it 1) 75 2 SE B RL 3 BOSCt, AR TR ORI A R R R A A L AT 5 S SEHH A (B AR 288 ) 2
PERIZEA Z AL, T EOBEY 7 B A R B, D9 17 A a4 i B3, FRATTHE H i A0 SRR A 92 8% ) T B0 A 7
I S (VEDA), R T 3 AR R AL iR IR 2 FEME RIS Y 2 FEE I B I AEAS. VEDA (¥ 3 Mhs 34
RPN AR W FEAGERFE SR 2 TR 2 U EAR 2R DX, e e A AR (R SR kA R A
B AEAF R 3 MRS a8 RO S, FRATR AT A3 R S B BRA TR A R E AR A, BeAk, A0 A s R I Rt 78
Hf T HET Logit Ml (28 ZAFMEBIR, TR VFDA J570:4E B 2 1R AR SE INRF A BLSEREAR O 0 AT, HEAT
TORER S, 85 RRY], TATFTIR 1 VEDA J7 i3 Fo T f5 e 2t i) 0 500 A9 RS TR 41 B0 A0 A R A 2 10 TR 8
HIE B 1S S I ST BRI AR, AL, X S 45 SR A HE— 2 0T, BT HE— A HAIE B 1 0 296 ) R SR
AR T REA K SRS, AR IS 2. R, tRAER] T VEDA 77328 T8 B0 0OR 8 B HOAr et v pi A 2.

SRR TP BRAS Y A A B RE ), AR S5 A 22 R R . BB RO L, To B AR B R R R
B, ARSRA A AT DL 51N B 58K 9 A2 ARk — 3P R AR IR T 2 SRR A o A 8 3 B et B R i 95 42 b
G, BUAT RO B Bt 7 ik S A b T B — R SR KT 7. ORI, B N T BE RO (R A g, 2R
5 TR R 48 SRR TR TN e R S ik NI 038 (YO LR . dBORORE 22 PR AL AT Ak 38 1k e P 22 AR TR 32 1, T X A
TR0 LA S Bt R RN AL R, PR B Ay Sl PR AR 5 B 7 i AN U AT DUE B AR SBR[ R JE, S gy
AT 23 PRty A R FOBCH (1 £ SEL B R 79k S e R A R 3 Ol 3 e 281 22 A AR AR A TN 2 KA 2 1 A, Lk
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