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- WEEZ% - iR %

- BEINigBEZ=REI151EY LG — FedAvg. Krum. Multi-Krum. RFA\
— NRAMEHWE, KASRIGGEmMIERIRIGE FoolsGold. Weak-DP. FLPruning-
— Model Replacement: @i NXINGHHESIREFERE Flame
- DBA: BMERRAGHSTEESPHMELE . LISt
— PGD: iBENSRILIRESEEE — MA(Main Accuracy)
— Edge-case PGD: FAKEFRSIREAIRIE EIEHT — BA(Backdoor Accuracy)
- FERISE MA HIFIBIREE BA
Backdoor type Semantic trigger Artificial trigger
D dataset CIFARID | CINICID | EMNIST ] Fashion-MNIST Sentiment 140 CIFARIO = EMNIST [ Fashion-MNIST | LOAN
D4 backdoor data Southwest Airlines Ardis Greek Director -
#clients 200 200 300 100
#iclients selected in each round 10
#attackers in each round 1 4
#attackers local iteration 2 | 5 6 10 | 5
- #benign local iteration 2 1
T #global iteration 1500 | 500 300 | 70
- batch size 32 20 64
- attack interval 10 1
o non-I1D parameter 0.5 1 0.5 0.9
n benign learning rate 0.02 0.05 0.1 0.001
nA attackers leamning rate 0.02 0.05 o.0005 | 22




G ER

22 1INBD fEDIE BE

Dataset Defense Model Replacement DBA PGD Edge-case PGD Rank Score
MA 1 BA | MA T BA | MA 1 BA | MA T BA |

FedAvg 86.95 64.80 79.23 90.44 87.04 14.44 87.14 55.10 +0.00

RFA 80, S50(-U. K A 090, 3 0T S5Z.50(F2.04)  S0.47/-0.01)  09.31(T0.19) -1.86

= Foolsgold 85.71(-0. Ol) 6.67(-0.90) 77.56(-0.02) 3.43(-0.96) 84.92(-0.02) 14.44(+0.00)  84.76(-0.03) 51.53(-0.06) +1.84

= Krum 82.17(-0.05) 6.11(-0.91) 78.18(-0.01) 6.01(-0.93) 82.32(-0.05) 66.67(+3.62)  81.23(-0.07)  59.18(+0.07) -2.04

E Multi-Krum  86.55(+0.00) 1.67(-0.97) 79.33(+0.00)  91.39(+0.01)  86.52(-0.01) 17.78(+0.23)y  8§7.4(+0.00) 60.20(+0.09) +0.63

o Weak-DP 74.41(-0.14) 46.11(-0.29) N/A N/A 74.43(-0.14)  22.22(+0.54)  73.84(-0.15) 53.06(-0.04) -0.66

FLpruning 85.72(-0.01) 6.67(-0.90) 78.23(-0.01) 8.57(-0.91) 85.77(-0.01) 9.44(-0.35) 85.74(-0.02)  48.47(-0.12) +2.23

Flame 80.58(-0.07) 0.56(-0.99) 76.78(-0.03) 37.24(-0.59) 81.24(-0.07) 0.56(-0.96) 81.41(-0.07) 5.12(-0.91) +3.21

FedID 86.66(+0.00) 0.56(-0.99) 79.46(+0.00) 7.24(-0.92) 86.47(-0.01) 0.56(-0.96) 86.58(-0.01) 2.04(-0.96) +3.82

FedAvg 99.54 96.00 97.68 94.13 99.55 10.00 99.37 96.00 +0.00

RFA 99.57(+0.00) 6.00(-0.94) 97.87(+0.00) 1.39(-0.99) 99.32(+0.00) 4.00(-0.60) 99.29(+0.00)  97.00(+0.01) +2.51

. Foolsgold 96.42(-0.03)  98.00(+0.02)  97.24(+0.00) 0.64(-0.99) 99.07(+0.00)  94.00(+8.40) 99.13(+0.00)  98.00(+0.02) -7.49

v Krum 99.22(+0.00) 0.00(-1.00) 97.7(+0.00) 0.56(-0.99) 99.12(+0.00) 1.00(-0.90) 99.14(+0.00)  12.00(-0.88) +3.76

< Multi-Krum ~ 99.58(+0.00) 0.00(-1.00) 97.85(+0.00)  47.43(-0.50)  99.54(+0.00) 0.00(-1.00) 99.57(+0.00)  84.00(-0.13) +2.63

E Weak-DP 99.37(+0.00)  86.00(-0.10) N/A N/A 99.41(+0.00)  14.00(+0.40)  99.39(+0.00)  89.00(-0.07) -0.23

FLpruning 99.41(+0.000  24.00(-0.75)  97.24(+0.00) 4.79(-0.95) 99.48(+0.00)  14.00(+0.40)  99.46(+0.00)  92.00(-0.04) +2.14

Flame 99.39(+0.00) 0.00(-1.00) 97.12(-0.01) 17.38(-0.82)  99.39(+0.00) 0.00(-1.00) 99.44(+0.00)  13.00(-0.86) +3.67

FedID 99.49(+0.00) 0.00(-1.00) 97.22(+0.00) 3.76(-0.96) 99.57(+0.00) 0.00(-1.00) 99.46(+0.00) 0.00(-1.00) +3.96

FedAvg 91.50 99.00 87.59 99.69 91.60 99.00 91.95 99.00 +0.00

- RFA 89.76(-0.02)  99.00(+0.00) 87.41(-0.06)  44.21(-0.56)  91.20(+0.00)  99.00(+0.00)  91.04(-0.01)  99.00(+0.00) +0.52

a Foolsgold 87.62(-0.04) 98.00(-0.01) 82.58(-0.05)  92.78(-0.07) 87.11¢-0.05) 35.000-0.65)  90.74(-0.01) 99.00(-1.00) +0.56

E Krum 87.21(-0.05) 0.00(-1.00) 82.87(-0.05) 8.57(-0.91) 86.27(-0.06) 0.00(-1.00) 85.05(-0.08) 0.00(-1.00) +3.68

o Multi-Krum ~ 90.92(-0.01) 0.00(-1.00) 87.19(+0.00) 3.08(-0.97) 90.98(-0.01) 1.00(-0.99) 90.08(-0.02) 97.00(-0.02) +2.94

,E Weak-DP 90.51(-0.01) 0.00(-1.00) 87.11(-0.01)  99.81(+0.00)  89.92(-0.02) 17.00(-0.83) 89.34(-0.03)  99.00(+0.00) +1.89

E FLpruning N/A N/A 85.63(-0.03) 9.81(-0.90) 88.38(-0.04) 15.00(-0.85) 88.68(-0.04) 87.00(-0.12) +1.66

= Flame 89.12(-0.03) 0.00(-1.00) 86.26(-0.02) 3.26(-0.97) 88.24(-0.04) 0.00(-1.00) 87.16(-0.05) 0.00(-1.00) +3.84

FedID 90.32(-0.01) 0.00(-1.00) 86.33(-0.01) 2.81(-0.97) 90.52(-0.01) 0.00(-1.00) 89.80(-0.02) 4.00(-0.96) +3.87
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(53R BiBNIXTINENTEE

— RIS =EXREN, RIZRINEEEE 77
Fed IDBATEINL I
136 =3 G RS RS 1 E iy = - SR S
Linoder = BLcrass + (1 — B)Lano
Lano = Lyan + Lew + Lcos
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= Qurs MA «  OursBA —+~— FedAvg MA - FedAvg BA
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(b) EMNIST
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Adaptive Attack Parameter

(2) CIFAR10

D LITTLE IS ENOUGH RLBackdoor Adaptive
atasets Defenses

MA 1t BA | MAT BAJ]| MAT BA |
FedAvg 86.91 59.18 85.04 9890 | 86.89 43.37
RFA 86.85 33.67 8498 99.10 | 86.78 51.02
= Foolsgold 85.09 75.51 84.02 4.50 85.06 26.02
ﬁ Krum 81.53 4.08 83.37 5.60 81.96 56.12
= Multi-Krum  86.75 7.14 84.64 5.50 86.53  43.37
o Weak-DP 72.58 47.96 7464 9850 | 73.64 44.39
Flame 83.04 7.14 79.29 8.50 8141 51.53
FedID 86.16 2.55 84.78 3.70 86.40 9.69
FedAvg 99.54 80.00 9538 97.75 | 99.51 92.00
RFA 99.50 72.00 95.31 97.45 99.54 95.00
5 Foolsgold 99 .44 91.00 94.43 1.90 99.53 67.00
= Krum 98.64 11.00 94,23 1.80 99.11 12.00
= Multi-Krum ~ 99.53 4.00 95.26 1.50 99.57  45.00
= Weak-DP 97.56 68.00 92.20 95.65 99.00 89.00
Flame 99,42 42.00 93.47 1.45 99.43  30.00
FedID 99.45 4.00 95.06 1.10 99,57 6.00
FedAvg 90.83 99.00 85.28 99.20 92.11 99.00
e RFA 90.24 99.00 84.81 98.80 | 91.80 97.00
Z Foolsgold 90.32 99.00 83.87 0.00 91.34  48.00
E. Krum 87.08 0.00 82.38 0.00 87.13 0.00
5 Multi-Krum ~ 90.75 0.00 85.11 0.00 90.20  98.00
= Weak-DP 88.77 98.00 81.40 9770 | 90.32 99.00
= Flame 89.13 0.00 83.09 0.00 89.83  95.00
FedID 89.88 0.00 84.95 0.00 89.49 8.00

— YBi8i70.30%, FedAvgBIBARRIER EF; FedlDIAfRIFBAKE]
— [=0.50FFedID AitRIFIREMEIR, IRIAEANKRE—IT Rz

110, EMNISTEBHHE
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= U
- ZIERASINTFR—IEIR, FRIEEEIRMNEGEEHENSAMNE Bray-Curis Distance
— % ﬂﬁ iﬁﬁ EE% E ﬁﬂﬂ :.F Bﬁ ﬁﬂ] Bu:.\ ' 'I'EEESE gi Hq PG D5 Edge-case PGD rediva — E%E;?Eﬁﬂ,ﬁa
- BB R EIT— BB FIRAINo- 11D R B K =
Model Replacement PGD Edge-case PGD
w':lghuﬂg Mﬁ T EA 'L MAT Eﬁ "L Mﬁ ‘T BA ¢ FedID Framework
Max Norm  83.86 0.56 83.74 2556 84.08  62.24 e oce conberra Distance
Whitening 86.34 0.56 86.66 0.56 86.58 2.04 “e""“‘j’ Istance
gsﬂ BN Manhattan Model PGD Edge-case \ | v 2y
ﬂ:;_‘lﬂ BN Euclidean Defense Replacement PGD 1'|'E—H:fﬁ
o P Cosine
:_'30 MA/BA MA/BA MA/BA _ EHiPFed I DIEZE &
€ 20 Man 83.86/0.56  83.74/25.56  85.3/64.80 -
£ Eul 86.24/0.56  85.52/17.78  87.12/54.08 - 0
£10 Cos 8422/222  83.84/30.00  85.38/66.84 BT EARET0.11%
a8 o Man+Eul 84.00/1.11  84.17/28.63  84.3/67.35
Man+Cosine 85.74/1.67 85.16/23.68 85.86/6.63
o8 Cosine+Eul 86.31/0.56 85.44/16.11  85.14/63.78
W Man+Cosine+Eul  86.66/0.56 | 86.47/0.56  86.58/2.04
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PROTEINS DD AIDS

SR S Datasets NCI1

- B EESEESR #Graphs 4,110

T ETSEIBEE Avg. #Nodes  29.87

: Avg. #Edges  32.3
SRS #Classes 2
— RAETIRE: BERMAMES #Target label 1

1,113 LL178 2,000
39.06 284.32  15.69
715.66 72.82 32.3
2 2 2
| 0 1

(Graph Isomorphism Network, GIN)
}Eﬂﬁjﬁﬁﬂﬁ’__ﬂ GCN\ GAT\ GraphSAGE Datasets CiteSeer Pubmed Coauthor-CS Amazon-Photo

#Nodes 3,327

ISZEEEQE #Edges 4,732
v o \ #Feature 3,703

— Rand-GDBA: KEHLEME &G 1E fChsses 6

Motif-GDBA: ETFEMIEMMEIGIIE Slueibd |

19,717 18,333 7,650
44,338 81,894 119,081
500 6.805 745
3 15 8
1 1 0

Opt-GDBA: fiftidaZESHSFEANE
NI-GDBA: FRARBIBIING, FHEEURIEESE
PR EFESZIMINSIAGTA-GDBA, UGBA-GDBA
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- Phifl B4
— FoolsGold. Flame. RLR: i#HEFBZEIPAEID L
— GNNCert, FedTGE: BHEZ=EZHBRERIE
— PEHEESDP, GNNCertRBEBBRKRMNMAZS S
+ GBHINDERBZ#{
- mewEEEsEEN: 2, =1
— BI—BUELSIR: 2, =1
- FHIER¥ER: a; =009
— MoV MEF: y =10
— BOARITS0%BI B Ly, » SRAFS0%INMNEIEITH S
« FE{SIEPR
— ACC (X EHiEEHRE) : BIE2BRERETETFFHER LRSI EEE
— ASR (BGEINZE ) : BirIFEERHRS E A BIRREZ R EEH)
- ERIESACCHIBITF{EASR
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SKIGLSER BEIMBO1EINEBE

| No-Defense | FoolsGold |  Flame | RLR . GNNCert | FedTGE | GBHINDER
| ACC  ASR | ACC ASR | ACC ASR | ACC ASR | ACC ASR | ACC ASR | ACC | ASR

Rand-GDBA | 75.72 28.66 | 78.39 1237 | 77.26 13.13 | 78.17 954 | 70.58 2.03 | 7597 3958 | 80.56 | 6.73

NCII Motif-GDBA | 77.36  54.65 | 78.33 53.81 | 7898 4499 | 79.06 50.63 | 71.61 2274 | 76.32 _37.13 | 79.35 | 5.26
(ACC=80.42) NI-GDBA 80.42 8694 | 76.66 88.53 | 76.66 8543 | 77.12 8427 | 6992 5792 | 75.09] 80.94| 80.09 | 8.64
Opt-GDBA | 76.66 87.11 | 72.84 86.68 | 69.08 58.15 | 71.61 50.74 | 68.00 7399 | 7597 3523 | 79.88 | 6.51

Rand-GDBA | 66.47 29.89 | 6541 2654 | 67.11 24.09 | 70.32 3378 | 61.75 595 | 7328 3026 | 76.53 | 7.54

PROTEINS Motf-GDBA | 67.30 63.78 | 69.76 2202 | 63.39 5748 | 67.58 5748 | 59.77 27.60 | 7227 _42.07 | 74.01 | 6.72
(ACC=75.95) NI-GDBA 7595 88.11 | 71.09 7871 | 74.68 7T1.61 | 72.76 80.02 | 66.95 61.49 | 73.66 | 7291 | 7516 | 9.75
Opt-GDBA | 72.49 9283 | 70.74 47.10 | 69.29 95.25 | 68.77 90.61 | 6246 3547 | 7252 347 | 73.13 | §.12

Rand-GDBA | 68.82 30.19 | 69.49 30.68 | 70.09 2835 | 67.86 40.63 | 62.49 847 | 6734 1031 [7UT3 [ >.24
DD Mouf-GDBA | 69.86 40.63 | 68.67 4792 | 68.87 4024 | 65.87 40.24 | 62.25 2908 | 6426 21.7 | 69.72 | 6.31
(ACC=T71.46) NI-GDBA 7146 84.86 | 68.52 7843 | 68.52 7T7.84 | 70.67 80.32 | 53.03 73.86 | 64.96 | 8§1.22 1| 70.95 | 8.39
Opt-GDBA | 71.34 7853 | 70.64 75.63 | 70.81 77.64 | 62.25 29.08 | 6043 61.98 | 65.53 70.17 | 4.32

Rand-GDBA | 99.56 2456 99.76 11.56 | 99.76 4.16 | 97.12 1845 | 9524 14.05 | 91.96 1198 | 99.72 | 8.34

AIDS Motif-GDBA | 99.88 38.45 | 98.07 9.05 | 99.76 7.84 | 98.45 35.84 | 9226 890 | 9397 5.79 | 99.17 | 6.05
(ACC=99.74) NI-GDBA 99.74 87.33 | 9747 8881 | 97.50 87.59 | 98.07 84.05 | 94.62 8493 | 9341 | 86.63 | 99.71 | 8.78
Opt-GDBA | 99.11 84.62 | 98.05 50.34 | 98.21 4324 | 9226 86.90  95.06 37.20 | 9185 1/.03 ] 99.52 | 235

— WFESETS, NEIRE TGEHINDERIGEIFASRIBEZE10%ILT, BIFACC
HGIR EIG R EESERE, 552040
— Fed TGETERRERIRBRINI-GDBAIGE TIATE U, fEAIDS_EASREIXH#E87% 40

Datasets |
(ACC w/o attack) |

Attack




InfTER &

B INBOfEDNE BE

Datasets No-Defense FoolsGold Flame RLR FedTGE GBHINDER
(ACC w/o attack) Aftack

ACC ASR | ACC ASR | ACC ASR | ACC ASR | ACC ASR | ACC ASR

CiteSeer Rand-GDBA 7436 9412 | 73.54 9526 | 72.25 3346 | 72.17 46.54 | 73.97 8.58 75.08 7.53
(ACC=76.05) GTA-GDBA 71.79 96.51 | 70.32 78.62 | 69.76 85.51 | 69.06 61.63 | 72.32 13.13 | 72.18 11.58
o UGBA-GDBA 7526 86.71 | 6798 6.78 | 73.76 26.86 | 74.12 8427 | 74.09 18.14 | 74.86 5.67
Pubmed Rand-GDBA | 84.87 7487 | 83.23 63.71 | 84.35 4148 | 80.59 80.76 | 85.75 2226 | 86.53 13.74
(ACC=88.89) GTA-GDBA 83.58 90208 | 82.85 70.01 | 8545 5949 | 81.58 8248 | 87.34 12.07 | 87.19 8.92
B UGBA-GDBA | 8558 87.51 | 79.32 857 | 84.05 187 | 82.76 80.02 ||83.66 3291 | 86.76 951
Coauthor-CS Rand-GDBA | 86.89 9395 | 85.72 8941 | 86.01 3291 | 84.07 R84.58 | 85.63 2795 | 88.52 | 15.24
(ACC=91.25) GTA-GDBA 01.39 71.29 | 89.59 5256 | 88.92 2150 | 91.35 24.54 | 90.53 12.18 | 91.13 10.54
o UGBA-GDBA | 90.16 83.56 | 87.95 2657 | 89.76 R85.51 | 81.67 3932 | 8896 R.22 90.7 6.32
Amazon-Photo Rand-GDBA | 8425 9533 | 8482 9498 | 81.08 31.08 | 7826 9244 | 80.81 2.08 | 83.18 7.24
(ACC=84.08) GTA-GDBA 81.84 7293 | 77.18 57.73 | 78.68 882 | 76.87 4824 | 8026 3.17 | 82.05 2.11
e UGBA-GDBA | 83.54 9543 | 72.80 542 | 75.01 19.72 | 80.57 80.32 | 8296 1523 | 83.92 8.39

- WF TS, GEHINDERTESHIGEHIRR FHIASRESNII15.24%

— T’PubMed+UGBA GDBAIAERT, FedTGEBIASRJ32.91%, GBHINDERPEZE
9.51%, HACCMS83.66%12FH%86.76% ., iRBHGEHINDERBX IFHI{ESSZ L ITEE
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SKIGLSER MplBXIBIRE NPISHIT

Datasets Setting No-Defense GBHINDER o
ACC ASR ACC ASR

0.5 68.32 72.56 | 73.21 (14.89) 9.13 (]63.43)
1 75.26  79.63 | 7856 (13.30) 7.32(]72.31)
NCI1 5 76.05 84.17 | 79.33 (13.28) 6.98 ([77.19)
10 77.12  87.21 | 80.12 (13.00) 6.01 ([81.20)
1000 | 76.71 87.52 | 79.96 (13.25) 6.44 (/81.08)
0.5 62.86 85.74 | 64.12 (71.26) | 7.93 (|77.81)
1 7093 90.17 | 72.05(11.12) 8.06 (]82.11)
PROTEINS 5 71.01 9172 | 7341 (12.40) 7.79 (] 83.93)
10 71.98| 93.56 | [714.92 (12.94) 7.71 ([85.85)

1000 | 72.49 =983 75.05 (12.56) 7.68 (/85.15) o
0.5 57.03 77.63 | 62.52 (15.49) 6.26 (|71.37)
1 67.78 76.73 | 69.71 (11.93) 5.98 (/70.75)
DD 5 68.46 80.12 | 70.04 (71.58) 6.01 ([74.11)
10 68.82 80.64 O~ 5.16 (175.48)
1000 | 71.02 78.53 5.29 (173.24)

0.5 0222 8042 | 93.78 (11.56) 11.15(169.27)

1 96.12 82.77 | 98.05(11.93) 9.78 ([72.99)
AIDS 5 09.27 84.56 | 99.61 (10.34) 9.65(]74.91)
10 98.58 86.39 | 99.45 (10.87) 7.98 (]78.41)
1000 | 99.11 84.62 | 99.58 (10.47) 8.16 (] 76.46)

SR

— No-Defense: fEARaizE TFASRIS
2R S, ENCI1EREIX87.52%,
PROTEINSH:593.56%

— GBHINDER: fxiENon-1IDIa=T

REEREMEMMASR, PROTEINSLE

a=0.50FASREI85.74% P FE 7.93%

ot

~ [R5 inh il &5 RS Pimnie]
RFiFERIEZHNRE

— GBHINDERALLERARIZ P imEE#,
meETFEPinB B olEhHEiiR
FEEERE, BIkiESE
PBIRTE
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SRIGESER iHRlakin
Lee  Lalign  Liopo ACC ASR . IREEAEGHRY
v X X 1 76.66([3.21) | 87.11 (780.60) — N{EHL.., REFREERAEGET], BASREIX
X v X | 68.42([11.45) | 35.74 (129.23) .
X X /| 6539 (114.48) | 4875 (142.24) 87.11%
X v v 62.52 ([17.35) | 11.73 (15.22) _ EB'%Laligan—’ ASRFZE40.53%; Elﬁﬁwpolﬁ,
v/ X /| 75.94 (13.93) | 40.53 (134.02)
/v X |7753(234) | 2879 (122.28) ASRFHZE28.79%
v v v 79.87 6.51 - =EP1FEE, ACCHIX79.87%, ASRIEZE6.51%
. | w/o Both \ w/o HCAR \ w/o AMIU | GBHINDER
Setting
ACC ASR ACC ASR ACC ASR I| ACC ASR
oa=20.5 68.32 (14.89) 72.56 (163.43) | 68.79 (14.42) | 51.37 (142.24) |62.50 (L10.71)  41.72 (132.59) | 7321 9.13
o=1 75.26 (13.30) 79.63 (172.31) | 72.57 (15.99) 46.71 (139.39) | 69.75 (]8.81) 2571 (T18.39) | 78.56  7.32
oa=>5 76.05 (13.28) 84.17 (177.19) | 75.86 (13.47) 42.24 (135.26) | 74.61 (14.72) 30.27 (123.29) | 79.33  6.98
o=10 77.12 (13.00) 87.21 (181.20) | 78.28 ([1.84) 2993 (123.92) | 77.76 (12.36) 14.06 (18.05) 80.12 6.01
= 1000 | 76.71 (/3.25) 87.52 (181.08) | 81.09 (11.13) 33.19 (126.75) | 78.15(/1.81) 12.72 (16.28) 7996 6.44

. IZIIL\EH&%EE
— ZBRHCARJG, a=0.5BTASRHAZE51.73%, iRBAH L iEETE)1EN2ET1E YN
— £B¢AM|UJ=, a=0.5BFACCPEZE62.50%. ASRFAZE41.72%, iRBAIENon-1IDTFEE57E
BRI ERESH (IS 2 EENBIE 4



SKIGLSER EEZ=N I

- BUSTRIBES

ACC ASR
No-Defense 76.66 87.11 - <LI+1> ®IRASRSSACCZIBIENTE &=
<l,1> 80.53 (13.87) | 17.39 (169.72) - <Ll+1> NARPREBIENTFFIZBISFIILSIR
<LI+1> | 79.88(13.22) | 6.51 (/80.60) ERERE + 1B, oLl TSI 1SS
<lL,I+2> 72.34 (14.32) 15.24 ([ 71.87) _ <1l >1ﬁ|ﬁ|¥ﬂiﬂ]ﬂ§IE; <ll+2> %E%Eﬂi; zs
<LI+3> | 57.56 (.19.10) | 47.71 (]39.40)

SEUIZGAREHREIKACC

Bl ARENRMAEEFEEIL, HEGNNHEHR

Vel L D \ — = Ll =R 1 oA = i == 4 824 815
1§ﬁﬂ*§£¢'ﬁ§ﬁﬂi, AT RBENRERE R ks —0— ACC (%) 4 5, O ACC(%) 40
. ~{— ASR (%) 30 0.0~ ASR (%)
n-71.5273.280kl/ 1 :1169.0570.91 [t =0 o 26.1217.5815.76 9.87 12.39 W gp! 9,56 80 ER
[ o o 0 o
N £X-Y178.0577.2178.2675.78 AW Il X2 ~-26.1513.6211.75 9.58 5.98 7.54 w = S =
078 75w Q79 204
S879.9777.5879.1579.8876.23ppX:1 76 ~Ep@Ll15.72 9.91 6.51 2.71 1.95 ” < << <
o~ o -
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2§80.0879.7178.8279.5777.76 L L EEE o FBPXEEGKEE] 3.76 5.88 4.98 3.71 76 78 10
- 20 2
g 72 S ZAWE121.78E0'5110.21 3.37 9.16 | | | i . | . 6'. ! . .
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3 g0 5 EEREELREEPLYI21.3511.7515.93 (a) Impact of ag (b) Impact of y
i 0.01 0.1 0.5 1 2 5
/\1 /\1
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DataSets Methods ASR (%) Client (s) Server (s)

Fedavg 92.67 0.5012 —

FedTGE 18.96 (L 73.71) | 2.0965 (11.5953) | +0.019

NCII CNNCert 13.75([78.92) | 1.7474 (11.2462) +0.521
GBHINDER (%5) | 21.80(.70.87) | 1.8686 (11.3674) -

GBHINDER (%25 17,57 (L 7510y [ 22751 (11,7739)

GBHINDER (%50] | 12.39 (180.28) ||| 3.8260 (13.3248) -
Fedavg 86.96 0.2067 -

FedTGE 12.97 ([73.99) | 1.1423 (10.9356) +0.021

AIDS CNNCert 31.47 (.55.49) | 0.8064 (10.5997) +0.298
GBHINDER (%5) | 18.13 (068.83) | 0.6932 (10.4865) |-
GBHINDER (9%25) | 11.59 (. 75.37) | 1.6507 (T1.4440) -
GBHINDER (9%50) | 6.96 ([80.00) | 2.0160 (T1.8093) —
Fedavg 90.62 0.1340 -

FedTGE 30.18 (L60.44) | 1.0432 (10.9092) +0.032

PROTEINS CNNCert 20.35(.70.27) | 0.4071 (10.2731) || +0.309

GBHINDER (%5) I18. 75 (L71.87) | 0.5146 (10.3806)

GBHINDER (9%25) | 931 (/81.31) | 1.1395 (71.0055) -
GBHINDER (9%50) | 11.39(.79.23) | 2.7264 (12.5924) -
Fedavg 79.97 0.1224 —

FedTGE 18.97 (L61.00) | 0.7638 (10.6434) | 40.026

DD CNNCert 35.47 (L44.50) | 006957 (T0.5733) +0.698
GBHINDER (%5) | 19.13 (L.60.84) | 0.4932 (10.3708) -
GBHINDER (9%25) | 972 ([70.25) | 0.9507 (T0.8283) -
GBHINDER (%50) | 4.66(/75.31) | 2.2160 (12.0936) -

SR
GBHINDERBITEIHEZRIFET L, BIEINEE
UEhpaL {1 IR SRR 1 ) =]

fENCI1 Lk, FedAvgEPimiEdd /3 0.5012s,
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