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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 example; transfer attack; generative model; model privacy
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N T TE AL G JE ) Moy, S OB G UY B, B2 R ORJR Bl B AR B I By, VEDA JiA
ZARME 5 HAREA 7, () LA R 7, ), BRI N SRy BRI SO AR 0 R P kAT ety 7 Moy
BB, AR TACE AL () SRAE B TUREAR X, , FF 2L BRI R U AR RE 85 foe R FRE M 7)o i 2y F A
BEAY Bk B H b
maxF; (Xaa) # Yiewer St || Xaaw = Xorill, < € )]
Forb, Xo AXSPUREASIS RLI IR REAR, Ve IR AERE AT R (K LSRR, || ||, A TH A BURE A 5 IR RE AR 22 53 1Y
p TR, IR ARSI R L3R € St HoRE A e R Pzl B () PR .
Rk, 35 BRI B, Fo() A BLE AR 177 s F () )5, BATE I Moty F () R A FOREAR, 28
JE X e R AR (K P R R il D Bk (B ARV RN 2, R 7, () 5 H AR () BRARALL, BIASEHY 55 L
(I A A v, 0 BURE AR (18 PO v, % TSk F) P 2 2t h ok .
2.2 MEFHERRBRNEIOEARE R
a0 PR, TR AL R R AR AR B AR I R R, T AN R A S EUR, X e NZEA
5 LB AR AR S 0] 2 A, (RN SHe B4R my B A 67 U M S8 A 2 REME. K T73X — #1, VFDA 5B —
R8s Enc(-), VA A 45 Jodi A JFdi S 2 e A 4 AR S5 O B a1 B V. SRS, VEDA K 4 [ 523 S N 3
AMERD I A A RE A SRS B TS BRSO B A B S B, XA R 2 (058 1 55 iR
T 222 X 8¢ 3 % 14 2 ) SRR MR I BUHAE 2, FRAT S AR 25 DeCiexure (1) T DeCimag () KAE AT HIFE
AR B BEAE B Xiwuure - T2, Xiogture FH DeCroniune () ARSI FE Mcyire = DeCogiure (V)5 A Deg () A LI SLHA
STHE DRI HE R Moo VAR, SCHARTDHERE Mo (¥ 507 20
vz ={ s 203 ©
Hor, 1N Decpa (V) HiHHHRE R — AN JCR M. VDA J7 ik i R AR 1 se A 2 s F
Xeexture = Miexure X Mg, st ||Mg|| < 6 (7

Furhr, < R IV R FDRL, |1l ASRAEERS O T8, & A SRR B RS 5L

R, 7E VEDA J7 e 250 BE A (I S0ER (5 108 50 A ph B e B S SOB RO A 35 Decmoon () [FALARI, 42
B 91 7 AR (3 SRR 2 L1 /S, SOEHETTAS V) W 3¢ SO (5 B P E 60 B, OF RN % 18 T 50
SRR — 5 BT,

FOR, N T R EA 9 2 REMERIREAR, VEDA 3875 FIF RS 3 Decymoon() AL RIEHIREA BT (5 18
Koot Xenaot [FVREAL 2 TR My 0T HEHE S pgsmoom | SPGB AEEE 2 MRS58 Docmons () BEUKCER B 60 B 1 Hotn
O, FEAE PR HORE A B T I RE Momonins 2S5, FRAT IR VR REHEAT UG DL, DA 3 6L 2 B SCER A L. Mo
[FRE TR BERL FLARE, FOIR Decnn () ARES A O SCHL A3 LB T RES Ao 7T, 4530 T HH 13 JEL 0 o L 45

Mmoo RJT ppsmooth = ppexwre VEDA JEAR B AR AT B Xomoon L FEA:
XsmooLh — G(Msmoolh) X Msmoolh, where Msmoolh — Mlexlure (8)

Horp, RS~ AL AL IURIRAE, G() R IER R 2L
I 3 MRS a4 G B SCEEE B Xiexure TIPSR 2 Xomoon J, H1TSCELAE ST 15 2 (047 B 4 B 1L
b, BRI ERATTR L EEARIE RS B BRATH B MR X ey - R

Xquery = Xlexlure + Xsmoolh (9)
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(Kt 205 LA B AP RR, AT T A R A AR AL 25 20 70 A R AT AR A I SORAE B A B RS AP (E R, B3I
A R WA AL GERF AL A A,
23 BEEANAHITEREGRRELE
TE VFDA B HREAR S5, 5 0] DUE W REA X,y 2000 H A5 2R G AT I AR AR 0t SR 25 Hb 1y A AL
B F (), SRR, AP 2 B 2 oy . AEA S, FATPE R TR G G AR A PR 0L BRBRAE (soft
label) 3 St ANAEFRAE (hard label) 37 5. fE8ARSE 375 oy, RATE A REAS Xy 7290 H bR R G IR A5 TR 0L
Tt 4 2 A e e, T AE ARSI S, FRATT BE AR A R G A A RE AR 2. /X —id FE b, VFDA i H AR
. { D(F ! (Xquery) s Fi Xquery)) » soft label
n

10
—108(F§ (Xquery) X 17, (xypy -argmax 7, (Xppe)» DT label (10)

ook, 1 R, 24 Rt ORI 2 T 5 B ORI 1, 24 0.
S BTIUR, 2B B PR LR T SR P A U 6 B 47 A, 7 A0, JRATIRA T 3 st
Tl Bk (FGSMP, BIMPYA PGDEY) 2T 5705 3L A5 B0l AR .
2.4 BEIREHE
RV /A AR VEDA J7 T B BT BT 5P 1 Lk LR 6 85 HOREAHO 25 e, ST 2% En() F1 3 A~
HEF2 D ()~ Decous(-) Fl DeCumpon(-) HIHR 5 B B B 2410 2 BEHERAK Lonaane s K EREFESR Loneraiene
RUBER R L. 9 T BRI S REVEREAS, TR 2SI SRS 52 R A4 2 AR 25, 40 A2,
VEDA BHLIE B it F AR v S F5 OB B X, TR A I H 0 H 2 1) 0, 2058 o KO-
Loctvene ==Y . ViareloZ [ F: (Xper)] an
S, B AU/ 50 2 R e M 93 A R AR AR T £ L0, WA T 2 a2 1|
i 52 5 % B R R L M L.
U, T AR 7 R A ELAT S 2K 2 R b, R A K0 M R A 2 1 D RE o % L R L
SERHAE, BT BT S0 MBI BSHEAT T 2509 2 REPE SR HIZI3K. 2P0 2 REPEIR R Lo avere HOTR RO
Leinne =108 3 0 111 L0git [ F,(Xiy)| Logit[F,(Xr)]| Where F(Xfy) = F (X (12)

o, B EHIK/N, Logit 928t Softmax fF 5 BV . 38 37 K SRR — MR R REA Z A9 Logit
I BRI BE B, B A KR — K BUREA 2 ] Logit I FRI2 5, AT 32 i 25 T RE A RO 9 2 Bk, 240 — 28 IRE A 2
] FL A5 25 9 2 REPEI, BEAS 2 18] Logit (125 S k. A 2N £ REVERT, BEAS 2 7] Logit [ 5122 5 5 /1. 2
N REPEIR R B B FLAR 9 KB T — A28 BRI ZE R AR 2 6] ) KL BURE, T HE— 53R REAR 11 2 REAE.
ST AR R A S A B STREAR PRI SEARAE,, BT T0H AT B8 Doy, () A2 B AT ) RE AR PRS0 X 358 it 2k 47
T TR, A5 A DR AR RS0 DX AR T XA T — A B Y05 B SO P 2 SR 5 R R BN
Lpuse = [lclip (DeCumagc V)l = 0] (13)
oo, || TSR, clip TR A Decyy (V) HIH HHEAT IR, AU S 0 3 1 BIAERE, ||-1l, Fom AR 0 38
B, & | SRR S EASCH, ST Hx Wx C K/MUER, BATEE 6 184 (H x W)/ 10.
JA IR, A BRI ) B 45 2 bR BOA:
Lg = a X Lineriverse + B X Linga-dgiverse ¥ X Lparse (14)
o, o, By Jo 5 T (AR S5
I 3 AMERL B R B W REASS, F BRSO BA 7, B AREAL 7, S AT
i 22 (BN R B O R R L

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

error) k.
3 EWaHh

3.1 KRR

£ VEDA [fR 80 53 B 3 o S vy, A SCPPAS 17 VEDAL 3 B0 SRR (104 7 55 B e o AR 0 $005 4 e 24 53
BB A RCR. xS 20 SR, ASCRIET T #F CIFAR-102%, CIFAR-100%, GTSRBY¥'HI Tiny-ImageNet™ Fr
R 4 b A28 57 HORN B0 20R.
3.2 TFNIEFR R SEU 4TS

AR 3 A S 20k 75 2R PRl VEDA R EE 7 72 FORE A 57 BOSCR, Horb 3% FGsM™ . BIMPYAI
PGD R AE R HUREA. 16T BR L b, AT E B T e = 8/255, % T BIM Al PGD J5#:, TR E LK o =
2/255. SEARRECH 10 K. TEBGE N AVEAl R b, BATTOUR FH BRI Bt A i ASE 2 (5 HURE AR 230 il 76 22
SR b s Il #. B IR (attack success rate, ASR) IS T EEN:

ASR = %ZNI [F, (X2%) # Y,] where F,(X*) # ¥, and F, (X)) = F,(X*) = ¥, (16)

Fodh, N VPSS R A SR, TEAR S, WA ARECE A BEHLPRIET 1000 5K E R, HIGE ST EREES 10 Kk
IO HPIME, X KPR, X0t N RIRFEAR, ¥, R JRARREAN B I AR S, F, NG F, AR AR B 5
B YEAR SO, BT Yo iR 2 s i 45 F LA L (%) TR 2.

TE VFDA FIFTA % b 77 v (R 2 w0 R B R 1) b, %o FAE ] — R A R ATBR I 20 J5 Uk / T D, HERR/N A
256. {ESH L, R TR TR 2 B E R — 3, ATEE o« 8 1, 879 0.0001, y 4 0.5. %F T 2E B8,
BAME I Adam RALEE, ZTFN 0.001, BIRIEWE N [0.5, 0.999]. KT ARBHM, FAEH SGD b 8s, 2=
790.01, ZhEHEREZEHN 0.9.

FER BB )R L, VEDA 514 4 b7 VA 3543 FH ResNet18P ME MR B A, HAx B &AL
ResNet50%”),

3.3 IRBGEBESLRER
3.3.1  IEB G R R VA

9T PPl VEDA BB BT BT R g, BAT B SR E LR A SRR I SR 4E CIFAR-10 1 CIFAR-100 5
MAZE™, Fe-DaST®?. Del®™ Al EBFAP 513t 47 % EL S8 Soft label S2& 48 H Ak AL [1] 45 5 TR 2 [7) & )
THEOUT, YT REBRINGA M. Hard label A48 H AR 2L IR [0 25 FONREARZE 15 00 T, 43 28 Uik
WA AR oA TR -G T4 FGSM. BIM. PGD iX 3 Fh Wi B0t )5 925k 0047 Moo BTl 2 R P4 S5
25BN JE R 1 Fios. FTRLE Y, 78 CIFAR-10 A CIFAR-100 #4fi4E I, VFDA 752 8% i TS 1 & s B 2t %
IhEg, Je R A R A W RE AR S5 00 T, VEDA 5 iRAE X sl 2 Lo AR 3.

NSV VEDA IR R G7 IS U, FRAT7E 2 9 R 5 K B4R 45 GTSRB M Tiny-ImageNet F P4
T VFDA 53 b7 MY 7 BB s i) 3, 45 A0 J5 5038 2 Bz, W BUE H, TERCR 7 MR I B0E 48 |, FRATT4R
H ¥ VEDA J5vEH A SR R B ik S B R . A SEE6 45 k&, VFDA FIFl FGSM. PGD. BIM Huiti /524
BRI PUREA [ BU: ) R ITE 80% LA L.

3.3.2 HEEGHUT R R AL

AR, FRATTTE Microsoft Azure EiFAT T BUi TR AR AL 1) S 88, 7E A ANTE R ZY P 38 S BUR 25 /I 1B DL T, Ad it
TR 50 P BB AR 8ok 7 X bR SR 4 AR 3 PR, Hoh, Valina 2 7E A EZEREAY 100 4 Epoch [ # AL
BT I 45 3. Transfer 518 1 B ANSLBRAUE L, 2T EAHLEE T Fashion ZHE 4 (19 1057 HUE Y J% 26 ROFE AR,
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XFFELAE Y FEAT (1-10) A Epoch i) T B3 HUAO S5 R, P9 Hdi £ T A R 7 H B 56 2 (8] e 52 . T (x4t
FEAA T4 — 8 BIM. ACC 7245 B U A AR B (IR A HETF %, ASR A2 4R TGl B3, W LA Y, AR
WOT R M i s, BT 6 A Epoch (AL H VFDA 7E R e A T oy il D %6 B35 B W S iR £ 3% 76 58 i s

BRI X AE A R BEAT 1272 G U7 b, VFDA BA S i RO

# 1 CIFAR-10 Al CIFAR-100 #ffi4E FRIR ST o Ih =R (%)

Soft label Hard label
Datasets Methods
FGSM BIM PGD FGSM BIM PGD
Del 26.38 31.53 31.47 25.33 30.45 30.34
MAZE 53.26 59.11 52.48 v - -
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 65.91 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 # Tiny-ImageNet %45 4 FAS A 57 U BLt: 2% (%)
Soft label Hard label
Datasets Methods
FGSM BIM PGD FGSM BIM PGD
Del 31.43 36.26 33.87 30.8 34.14 32.45
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 - - - - 3 =
Tiny-ImageNet Fe-DaST 72.83 76.5 75.45 70.82 73.16 72.83
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 7F 455 A1 57 BBt SR 45 3R (%)
. . Transfer
Method Metrics Valina
1 2 3 4 S 6 7 8 9 10
EBFA ACC 90.62 9.96 16.31 24.61 32.42 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  HEB G I B VAL

N TAEHIRATHTIE A VEDA J5 R 3 A0 25 25 1 ) 25 1 R A 70 B 20 o5 BB B O 2t 93
VFDA J5i& @ sk, FAIX L T VEDA J7iE55 B i 56 ok (1 Jo 2080 (AR 7 7 B M s 75 7% EBFA TERERY G B 72
R R R B HE R R (ACC) ML Th & (ASR), WA 3 s, Horb, 202 AT 7 B E R R 57 BU AR P i 4%
[, €2 EBFA J7iETERLEY GF B F2 H 1 4m 26 1. AL b o 57 B i) 1) IR 8K, k3K 7R — A BatchSize FIET .
3(a) TR EAT B BT FE AR, i Y B0 S8 42 1 MR AR S AR B AR A 3R A T IR A5 B IR BV 3R, X RN BB
RO BT H b 28 AR AT AR Rk, B 3(b) RERSY G B: VFDA 1 EBFA (W30t BBh = %] L. v LR
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H, 225 T VFDA [ 3 ARG 2% 45 44, RIS AR A 25 14 R USRS, i SRS R AT P15 BAE A [ X380 Ar B 155
PR EREA, £ AT AR 0 KORTR M B W REAS (A k. [, S22t T 2 A A 2k s R AR B R
HET R I3 1, VEDA Xt i 2 R AE 240 ) th RE s DUk 52 7

3 VoA 3 F__VpFa
— EBFA — EBFA
30 | 30
_ S 25
e &
5 R 20 ¢
=
£ 20} B
S 15
15 + 10 f
10 L . . . . . o . . . .
0 20 40 60 80 100 0 20 40 60 80 100
451 Epoch 251 Epoch
(a) ERA (b) Yok iy %

3 £ CIFAR-10 ffi£E L At Y 5 Bt e Hh A R OS2 of L

3.3.4  BEARAE N ZRE A4 PEAL

ASCHRE ) VEDA J7 R B AR A AR B FEAE ] T 1 AN A 3 AN 2% ) 5 46, AR T IR O A
BRI G . LI SR T 2. NiEAS VEDA 75 15 i A s R R0 38 28 77 9 AR 2 1Al i 225 57, AR S0 A
CIFAR-10 45 5 H 6} LU AN R 79 2 1R 3 3R AR TS 36 FIF VEDA 7751 EBFA J7¥A4E IR 100 4 batch IIFEZR,
batch K/NA 256, SEIGIAEE A Tesla A100x2. V150 (6055 A2 B g A AR AR IO AT B T A2 . RITHERE . X
P A 3 ek R R 2 B A S RE2 I 1D . Sl Ak 4 Fow. AT UE L, A 3 AL 245 # 1) VEDA J7 ik 7E
A AR AL I ot A R S K () (BB P T2 S2 P9 B 2 P, A L T A R G R ), A T >
(RIATUA B ) 4.

# 4 VFDA iR ZRFERS Xt L (s)

A A Y )1 25 A batch A I 100/ batch

Methods A TR N IRt
EBFA 0.0753 0.0917 0.1440 1181.5027
VFDA 0214 0.3129 0.4536 1250.0196

3.4 RBEGEUE AR AITEL 4

UHRTSOITIR, AR B U 35 v, AR AR A 25 B R S 2R 3 IR SR AN i e Jl T 6 58 Sk BB ALK
S, FATXT L T B . EBFA Jrik 53R A152H 1 VFDA J5iEA UM A MFEA S i E 5isr 73 (principal
component analysis, PCA) J5 I H! (1] T-SNE B, 411 4 ffrow. FAE A R R & 357 20 20 FEAAE 9 4 LA IS N, 35
AT 10 AR, SR/ 256. BIFEEREE AL — N0, 7T LA th, VEDA A2 s 2 A A 5 J S
PEARAL, B SE 2 2R 2 FEPE. XL EBFA Il VEDA, 7] LA H VFDA A2 st R FE AR AE 23 8] o 40 A )iz, 0 2K
Z 5 LRI AR, 1T EBFA A2 (0 A 88 () 22 0 LU A /DN, B P AR RRALE 22 18] (1 — 28 23, AT RO R I 5. VEDA
TiVE RS AE AR AR ORSF BRAEIR T RIS, 7] — S50 BE 8 70 A 7 A [ O REVE . IX SR JRAN T B0 T 22 E R A R A, RV
FE A — N RS, FARKIRORFRE 08 HOSR N 2 RN, SO0 AU B 2 5] H AR ISR f ok RIS 2 6 3 )
. Xt — 2B IOAIE 1A B 7 YA A EE A 0 A SR )1 g
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B ot
A

(a) ELIHARLE (b) EBFA (c) VFDA
Bl 4 1F CIFAR-10 $dli4E b, JRUA%EEE . EBFA A B & A AR VEDA A= s 2 A T-SNE B

S = N Wk W00
S = N WAk WA O

N W hAE LY X O

3.5 JHRRSKLE
3.5.1 N[V s SRR O AR B A S

Nk UG = RS A5 SR CERLSE R AR A RS 5 T (K 55, RATTXSEL T 4E CIFAR-10 $ifis B | = A b 2 Al s
Jls P2 A R W RE AN PR 1 RE R B, A5 2 T 100 AR AR BRI i 152 SORA U HE A <, 53R 0P 5
PR, Herf, =8 A L S 2R A g B 2 0 20 58 A A R, SUAE MRS 45 50 70 BAT AR IO P A . IR B S0 3K
(4) i, FERER B UL R T, 2R B AR A 2R R SARE AR (I I REA B T — PR BLIEZE. 2 B A H
PR L AT REHE A K 5 ) A 2 A 2 ] 1052 SO, AR 2R f) 1 0 e U S /N 1252 S M 5
FT LA, ARG Y], = AR oS e 05 26 O BAT SE RS SO I A AR A, T SEAT 20 A A AR SR I 25K
P EIRAE A R A S SO I L, = AR 85 A0 B2 A A AR BT, (EL = A A AR AU B SR ) R 3

50 F 3 25
45 | 9
12
4.0 - M
; =
g 35 F 115 @
E 30 | =
) 02
K25 A =
0
20 F s o
i

15 b

0
0 20 40 60 80 100
He A TREAHE R

— SRR - R — PRI AR LR
Bl S AN[RIAE Pl SRR TEAR R B3 OIS A O A AR I 5 SRR 30 HEAf 56 1) B2 i

3.5.2 KA ZFEMEAR SN SRR S0 B REACS BT KL SRR 2047

N T 30 7 W 2R 18 2 R S R AN S A 2 R 08 2R 0 B AR SE SRS RS2, FRATTRS BL 7 R AT 218 2 R 43
RANTEKNA) 22 FEVESR R BITEOL T, AR BRI B, 4R W& 6 Pos. wl UE W, 751 NS0 Z AL
SRINF, AR5 B R A H R AR T S R A 20, AT AR B I SRR it TS A A B R
N T AR TCSCE AR 25 RT3 RS a0 T3 BRI, AT e 7R A OR B SRR 5% A 1 ) A A A AN X O B
ST R A R B B REAS K5 2008, v, SUREL AT A5 A O DR B T MR O SO Y JE O 45 2R, BB AR R
Ir XN 0 B ERSHTE, T R A R A OR B 1 TS 5 O 45 R, Wb i M s S X0 0 R R 5. W LLE
e, BIAEAL PR B D B GO X, ZHUEI0 N WA RA B R A S, AN, RAVE T 1A BN Z R
RABOUT, A E K 256 FREWREA, FES I A ERIKIEAR KL B IME, 45 R 7 Frs. 45 REW, KN
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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 R Z R ) P R L RSO b
175 + - TR 2R R L4 ¢ - EUGAL AR B 1 DX
150 | m 127§
= =
o 125 | é LO b
42 1.00 | m 08 /
‘ iz &y ¢
0.75 t° T06 A
0.50 | |7 LA M 04t
0 20 40 60 80 100 0 20 40 60 80 100
HE AT R REARAE IR A AR R AL TR

Bl6 IR 2 R I RIAN [ B 4 X6 A J2 008 RT3

PR
R ET

7l

N
~

KL HREAE R 2
o o
oW

=
i

(=]

@ AZ .S X o o - N
& T F ‘é°q0~¢o"°" S
SIS
LS
i S

7 KPEZRHEBURA SRR KL MR

4 RESRE

FEASC R, FATVE R 18 7 Jo B AR 2 o7 I 5 Tk R A R AL AR A A R RV AT A 75 7
DA Kl 1 77 3 QS BB R B ROl (BRI T SR N ZRAX B B0 ) B i R AR R AS LA 5 S di Af oL P S ) 2
PERIZE A Z AL, T EOBEY 7 B A R B, D9 17 A a2 i B, FRATTHE H i AL R A 88 % 1) T Bl A 7
IG5 (VEDA), R T 3 ANt R AL iR IR 2 FEME RIS Py 2 HEE I A AS. VEDA (X9 3 NS 3 4
K73 B AL BB AR A SR AE O SCAE 2 s T A5 B DL B R T AE XK, 58 R AR A O AL o 5 A A R 2R
J. AEAF R 3 ARG K S, BT H AT S Rl A BIBA TR A MBS, BLAh, JATx A i A g 1 i e
Hd T T Logit M1 & (28 A ZRFHESIR, TR VEDA J5 70348 B 2 1R AR SE INRF A BLSEREAR I 0 AT, HEAT
TORERISEE, 255, BATITHE K VDA J57 120 BT i Sl 1 ) T B MR 2 B B0 A IR A 28 i Tk 3
HIE B T S S I LT BRI AR AL, X SR S SR A HE 2 AT, BT HE A HAIE W] 1 0 296 ) R SR A
AR T HREA K SRS, AR A5 2. RN, tAIER] 1 VEDA 773278 T8 0 0OR o HOSr ot v iR A 2.

SRR T BRAS T A A B RE 0, AR S5 AL 22 SRR . B BB IO L, To B AR L B BRI R
AR, ARSRA A AT DL 51N B 8K 9 A2 AR R 3k — 2P PR AR UK T 2 SRR A o A 28 5 B et I i 95 42 8
A, BUAT RO B Bt 7 ik T A b T8 — R SR KT 7. SR, B N T BE RO (R A g, 2R
ABEIRY 1% R 2R )| A R 8 N F 03 (K0T . s 22 O LA A0 il B3 i ) 22 LS R 32 11, T X et
TR0 L S Bt R R AL B, R B A Sl AR AR 5 B 7 i AN U AT DUE B AR SBR[ R e, S ey
AT 3 PRty R PRS2 (1 £ SEL B R 7 vk S (e R A R 3 Ol 37 e 281 22 A AR AR A I 2 KA 2 1 A, Lk
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AN R ARl DR 1 2 BRI T 1A
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