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Abstract: Privacy negotiation performs a pre-protective role against privacy disclosure as it can assist social network users to build a
consensus on privacy protection before information sharing. Accountability is an attribute that a subject is responsible for an action or
consequence, and it is an important aspect of transparent and explainable artificial intelligence applications. Accountability in the privacy
negotiation process in social networks is of great significance for improving the transparency and explainability of application platforms or
systems. Although Kekulluoglu et al. proposed an agent-based reciprocal privacy negotiation system, the accountability for the behaviors of
agents was not discussed. For this reason, a novel system for agent behavior accountability during privacy negotiation in social networks is
designed and implemented, and qualitative and quantitative accountability methods are developed. Moreover, requirements and behavior
indicators are also proposed to achieve accountability. Specifically, the qualitative accountability method can accurately determine whether
a privacy negotiation agent has misbehavior and pinpoint the specific location of the misbehavior. The quantitative accountability methods
include simple quantification, weighted Mahalanobis distance, and improved Minhash and can quantify the severity of the agent’s
misbehavior. The experimental data demonstrate the validity and rationality of the proposed system and methods.
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Hilt#2 (https://www.bankinfosecurity.com/267-million-facebook-user-records-for-sale-on-dark-net-a-14158); 2020 4
3, 538 ACAMAE FL 7 Bl AR W 45, Jorp 172 G B Th L R 44 I A T R Ry 22 K
o PR A7 25 B (https:/securityboulevard.com/2020/03/stolen-data-of-538-million-weibo-users-for-sale-on-the-dark-
market/). LRSI A R2 B T B AAORYP R T SN, A9 AL AT M 25 T RS AA BRI BORBF LR B T2 R
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R R B AR TR AFAEAN AT A IFAEAFAEAS 2047 A I RS HER e He AR B A B, A SEERUE ) T s 1B 5 7 WA
Bebk. 3) T SR AT R RS B03 Minhash 3t 3 BloE BB UV, GEUE SRS RAE REAR I TR
B, AR AN 24T A ™ R B AT S Ak SESRIE B B Ak 45 RAER . T 5, WE Sl 517 ik A 3.
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A5 2 T 7 o B e e B RA it . b TR B B A N R AR 2, %07 IR S DR AT BRI 3R T 5 ).
Pensa 25 A T B 1 SR EIEAT B AL GRE, B2 T — A Bk AR A W4 B AL (R 1 F BT A HESE, Ak H
F B A SR KUK« 6 R A P B A ME e AT 1 % LU R P I S B B B A R S ZHE SR Re 4 i, HoAT € 1Y
S N AL, (IS B R SRS 1) 162 TR B R, 1 TG 4N AL 9. Hasan %5 A VNIRRT PO IK A BE, 42 18 7 AR
B AR K SE M (W, JoREg ) BB BA IR, LSO 55 W5 BEFA I H 0. SR M E TR 11
JT NN BB 2 SR, l 1O B T sl o B BERA, (HJETE R SOA . 3 A5 JLA SR R s v (o B
Fh. Yang 25 N PVEFS I o (00 RERACRA, 1 S B T O R AE ] T BT L R (R ST AR AT AE R
bt e DRSS, K T TV M R e 1 S R B A d 3 (7 B R RA DR T .
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.

o initQR() B FF%, H T HBOE BT 45 R,

o initList() GIEFI 513K, H TAE oS B s

o calculateThreshold() T1&L3¥ [r] B {H.

o calculateThresholdFin() 15 45 J& — R AZ FL IS [ B

o distinguish() SEI SR P 75 204 5 %5 B A) (R o6] BE, 45 H s s pe 45 .
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=573 WY 4 B ER g AT

%1 \: Pro, Privacy disclosure related information;

i : Or, Qualitative conclusion.

1 in < Pro.owner; ng < Pro.negotiaer;

2 N « GetNegotiationProcess(in, ng); Nt «— GetTrustedNegotiationProcess(in, ng);
3 iterlist < N.iterList; itertrustedlist < Nt.itertrustedList,

4 Or« initQR();

5 subQr « initList();

6 if iterList.size() = 0 then

7 QOr.agent «—in; Qr.reason «<—No negotiation;

8 for i=1 to iterlist.size() do

9 ifi =1 then

10 in.i.threshold <—calculateThreshold(audience, point, recode);

11 ng.i.threshold «—calculateThreshold(violators, weight, recode);

12 else if i = iterlist.size() then

13 in.i.threshold «calculateThresholdFin(audience, point, utility, recode);

14 ng.i.threshold «—calculateThresholdFin(violators, weight, utility, point, recode);
15 else

16 in.i.threshold <—calculateThreshold(audience, point, utility, recode);

17 ng.i.threshold «—calculateThreshold(violators, weight, utility, point, recode);
18 end for

19 for i=1 to iterlist.size() do

20 subQr.i.in «—distinguish (iterlist.get(i), itertrustedlist.get(i), in.i.threshold);
21 subQr.i.ng «distinguish (iterlist.get(i), itertrustedlist.get(i), ng.i.threshold);
22 QOr.i < subQr.i.in U subQr.i.ng;

23 end for

24 return Qr;

1 N REARAT b E MEIE T EE, JLR N R AT R AR OCAE B, F O B B TS . HIRTT AR, RIS
SRRV R BEAE (1T 1), SREUCE BRI SERR VI i L 72« LR REAA S8 A w S v R 15 00 T I gk 72 (A7
2), BRI B 1 B i L R B 2 A4 B dterlist R itertrustedlist "B (AT 3). Wi BRI 52 15, FIWT iterlist J& 45
s, B oA, SR PR AR, HEOHE R E B R AT R, IR R AT R = T E R
(AT 6+ 7); TN, TS 1 A H A MAT e bR B (1T 9-11) )5 — IR B A MAT hIebsBE (1T 12-14). H
RASH AT AFEFR A (1T 15-17), B 3L bt ik FR A 54T M e PR BE AT X L (7 19-21), 3154052 &5 ALt
KA 2] Or (17 22).

4 EEEHR

858 T TR R P I\ T AT, o5 S AT 45 b on T B R M 55 8 1 T R e, HCEUAR e ph O A7 W A i
FofsE, DL H SE R 45 SR, A A S AT 4 2 o B R MRS R ).
4.1 FREBNLSE

RS S T R AL v, AT Lot 5 A B 45 AT 0, I i LA v R e R B AR R 24 AT S ok
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A7 ] Rk,

T8 R A VAR 2 R S B B R ok R B0 AN B AT b T s B A D TR B, T REAARTE P i R A 2447 9 AR G
F AR DR8], I AN [RIAT b e br e A IR A

(BT e AR ) S B Uy e S R B D D, ey > A FRBRBE N Ty » 8 B S LA 7 200 R RE AR AT S
BITHARXWT:

W, D —TtunpEx)
UNDEX| | |INDEX| | 12)

Oen =
|INDEX]| ( w Deonfine

N (12) 1, Qe FARA B REAA AT NI BEAK HAL, INDEX=INDEX;, U INDEX;, U INDEX;, U INDEX,,,
Winpex 278 B INDEX| MT N FEAR B, W 3R B REAAT AU Z AN, Degnpine AAS AT H AR EE AR AL X [1)
UFHZ 7.
42 MWSRIER

L [ 2 (Mahalanobis distance)(https://en.wikipedia.org/wiki/Mahalanobis_distance) H Mahalanobis $2 i, T
BTN B P IT 22 R, 2 AR R TSP R AR ASEARULRE (R T i 5 PR B v T R o v %A
JUBEAN—SUE BA AL R . ph A S e bl R o R s A 4 82 1] R 2 SR RO 28, PRI, A P 5 PR
THEEEGEE 2 AR ARABURE H AT B A BT, T LA 3 B CHE R ) B AL A 2R AL SR B IR R 7R R

dg = \/(X; -t)"C1 (x;—t) (13)

TSN R B A T A AL S i A R A AL A (] BRS04 2 AT FR bR ik B AN R IAGE A B T IX

S F P S AN AT M FEAR IS EFEE, AT i 18 T7 58 HLA P, A SOHE 40 5 R 2 3T T ek, 3 T A
e, LA AT

X = diag (W (Xynvpex| — tunpex)) (14)
do’ = VXTCX (15)

Serb, xynpex A 1 BB AR (58 B D R I RE O, tunpex) A ) BT SRR AT A FE bR BUE, W=(W 4 Wi Wi
Wers Wing Wi Wonng Wng Wep) 2355 2.2 15 PEAT A FRbRIOALE ) i, €1 by ZE B

BT AL [CRE B AT & BB BT 1P R R

1) T8 3 7 PR DX TH) (5 15 B A vk AN AT D A DB I AR A X TR AH R P BEHILASEA0L B e AR AT 4, AR e
TINGRW 7 2B 254, 38— 3RAG Py 2B €

2) fEW T A (15), SKRAF AL FGRE 25 H dy’ .

3) WA SE B KB E X (R 2 A A AR IR RS d) s d.

4 EIT A (16), K1FTHTEEAAE (quantified values of responsibility, QVR) O,,..
dy

Qm - d1+d2

16)

4.3 P4i# Minhash 753%

Minhash & Broder & 1 1) 55z /N 37 4§t (min-wise independent permutation) A ¥ 5230 B4, 45 538 FI 4k U Je
HF4E SCU, B%HE DA hash BB, £R-N (h)h,, Ho, by U—U, S 1] Minhash $E4 (1FR A 24 500 23548
A hash B8 30H G A B/ N K G B ALK EE A, 2718 {argmin (7 (S)) o, -

F4 Minhash R E, 4 SC U. TC U A [A Minhash {8 FIMEZR 2513 Jaccard A% :

Pr(min (hy(S)) = min (hy(T))) = Jaccard(S,T) = i%; a7

el St ) 6 RN SCAS I 23, A 4% 48 Minhash 7775 (https://okomestudio.net/biboroku/2014/04/near-
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duplicate-detection-using-minhash-background/) T35 £ 4 (6] (R AHALEE IF, 5 AN E5cat b AT R 43, - BO0H S i
72, A H Shingling J7vEXTBEE AT R 43, B BB A SCASTRAT R 53, 8 8 8501 20 500 ) AU 8 3L () Inf
Minhash J5VEPAEE SR L EING CFF 2 A R 3724 BB BEAT AR B, 4 BEAR TS AL L. Ol SR Mtk 2 i)
L, AR SCHE T U Minhash J7vE: B, 0SB EEAT 40 28, DUER X AN R SR ALK B0 43 0 AT hash FEE, JER A
Shingling J5V2:5%6F SCA TS HH BT R 43 Hak, 5INBCE MRS, DX 70 A [ Hcis 1 B AR B 58 =, Dk fo ¥ 5 o
(RR A, 0 R R AT T A b .
it Minhash 7775 SESUE R A B 3 Bos. 55 1 20, K 50 3 o SCAS R EC AU A8, 9F R A Shingling

T3 VRN SR BYEHR R o3 oh 2 AN R SCAR . 55 2 28, 643 25/R1 53 Ja BB R 7 B, JF AR AR AT 2 1 R
PR AR FR. P — A A 3 ) e A SEAR R TR ORAE R PTAT AN 5 S 45 R RT e T, 12 R S H s T Y
HHE, AN (B I M IR R AR T B, WIARHHE 0 {105 15}, AUEBRCE A (35 2}, MIABUE R b AT JR &
AR AL PSR A {10, 15, 205 15, 20} 0 T SCAR BUECHR, T8I R D0 Rl AR e A SRt (0 80808, i John (AL
T 3, FETACEIATEAE Y 728 K R — BG4 R0 John, John', John"". 55 3 30, X INABE J& I 8ds 347 4
Jey L — Al A R A AR R B ) S e — AL AR B s H5 {10, 15, 20; 15, 20} HEAT 4 e B —fb Ab B S B 45 RN
{10, 15, 20; 16, 21}, 5283 R, 72 VR HEHS (B N 22 [R) 20 2% R A B AR v AR [ 67 L, BRIV SRS A7 8 i A
[, A8 o8 5 S AH [ 2 SRAS ), A 5 MR AN 28 4 28, 64T Hedhs 18] AR AHABLUE o 5.

ffx (x| x2] 3] xa[x5]x6] ]

Mty [y 23] pa]as5]ye] ]

W~ AT

x.numl x1 | x3 | x4 | | | X2 | x5 | x6 | |x.text
y.num | yl | x3 y4| | | y2 | x5 | 6 | |y.text
Wnuml w1 | W2| W3| | | Wl’l W2’| W3’| |Wtext

YN ES JIAAL
JR B — L Ab EE Je TR B Ab

w1A w2 A w3 AV A\ AT w2 A w3 A
x| 30 [ 3 [ Jan [ [ ] ] [ s [ e [ [ [ | text
v [ [ [t 3 [ [ [y [ Jom[ | [0z [ [ s [ [ [ 06 [ o [ ] o onte

éﬁ$*ﬂc&i‘ﬁl 4 JR B — AL 3
xoum| x| a3 e [ x4 | Jar ]| - 2| ] X2 x5 V xt' [ x6 | o x| o | xtext
youm | yU ] v 3 [ [ [ pa [ ] w2y xs] - [xe[ye ] [yer] - |yext

HIf 3t
R x| [ |3 [ ]| | 2] [ as] o] e 6] [ [ ]
L N 0 7 7 I I T S T
THEL Hash | fE3RHURE 4% 56 R
4

4 x| hl (v) | h2 (v) | h3 (v) | hd () | hS () | h6 ()
[y [h1 (») | h2 () | h3 () | b4 (») [ hS () | h6 ()

v

RS E R E

B3 ik Minhash J7 4 SEHL I FE
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MR X, Wiy 4 x TS Xyvppx IOBCE, APACE K hash THEL AU
ha(x) = argmin hy (Wynpex), Xinpex) (18)
A3 (18) 11, 1<d<D, D Jj hash B#UE i, D A~ hash 5851 5 /ME R B ) i x (224 HE B {ha ()2, . )
b, Bl Ry R (I,
BE—0 T x 5y IAABLEE. A SO R T P RARALEE 5 50, 20 an A=K (19) A (20) s,

D
DI () = ha()}
d=1

SimMinhaSh = D (19)

Forp, 2 hy(x) = ha(y) JSZIN, TF {ha(x) = ha()}=1, 75 W, TF {hy(x) = ha(y)}=0.
I, THE (g GOV, {ha(D Yo, BIAS BRI 4., IR A AR AT 5 Jaccard AR :
{ha(Y-) N {ha (Y2

e = GON U eI, 0

a AR 21) Mazk (22) il H i v T Ei .
OMinhash = 1 — SiMatinhash 21
Oaccard = 1 = SiMyaccard (22)

5 SKWEERS O

ACSCHE T SCHR [9] 4447 R 04 R R 5, L 90007 4036 S ASEH, 5k T W R D B4 17
SRS BT, JFE T Intellid IDEA TR A SEH T FRYEITL. A THE TSR [9] M) 0 CSIH A1 2 S,
REA SO 52 /5 RO BT A TAERERT S Y R BT,
5.1 FHTHRNERE

(1) 47 IR

HRAEASCHFH TR R e, SRR T €05 3 YA EL 0D R A R, D BOHL B T % A0 stk SR
0, i 2.

#2 AT HRENRE

EEREGS L AT htaks SE A R {1 1%
. MARF N Fe it 44 HIN3AN 7 {userd0, userdl, userd2}; FEHER I P
WA H.
LR WARF KA 41 38
FE2RALH. MARF RS = 41 38
> R A
FALH e WA F R 4 4N3A /- {userd0, userdl, userd2)}; TR R
IR H MARF KB 41 38
S 0.7 0.9
FIRAE B U P SR P AR B €|
H2RALH. O 0.85665 0.68718
P R RE A
: PN UK BRI 53R PR €)
HIRAH. N
S 160 122
Q) MERHE

FES BRI I e, PR AL R 1 753K 46 A ), PR B B T PR 4, LA T A
SO R R I B BT, 3 Sk SCR 0 BT B A L.
52 EfHEERBIE

SIS 05120 4 T ) 4 7R, SEEAE P SO AU B RS ARAE A T (num Ly num2. num3 4R BARZER 1, 2,
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3 RALH) FORAEAAAEA AT A ITHIE G5 IR, EEME N SCA N ER 5 E S5 R S 4 R W, Bkt & B e AP i
BRBEMIIAAAEA AT, H53R 2 AR%F, BEHTE YRR DU VR R HER A 20T,
®3 OPEBENE
JORE B RER T R E A

B4 &

Au Pin Uin Cr Vng /4 Ung Png Cr
Com_1 3 2 4 1 4 3 5 2 1
Com_2 4 2 3 1 3 4 5 2 1
Com_3 3 4 2 1 5 2 4 3 1
Com_4 4 1 3 2 5 3 4 1 2
Com_5 2 1 4 3 2 5 4 1 3
Com_6 2 4 3 1 1 5 3 4 2
Com_7 1 3 2 4 2 1 3 4 5
Com_8 1 3 4 2 2 5 3 4 1

HE— 2 A I T] B A 5 VR0 58 PEAB ST A AT I E, SEIG SR 5. 18] 6 B, B 5 Geit T RIEHE B ek
AP & R RE AL REA V) i LR AT N FEAR N R A SUER AL, B 6 2B PRM Gt T & U AT A bR 1)
TUERALAE. AP 5 Ze T BUR H, R REARAE ARSI i A 5 T ) STAE AR (B 0.2, ZE R AR U5 IR
FERARAE A 0.4, TRV RBRFN B B 245 R45 b5 77 1 A ST AR A 0, Ye W A0k 2 8 BE AR AE AR B R bR A7 1
ANEAT s VB, P 5 A PR TP 1 2 R e A AERUBOUL AR P 3 S SRR L 28BS 3 MR AR5 AT AEAS AT 4.

ME 6 Ze BT LA Y, RO B REARAESR 1 2 ST A ARSI SR b S 265 3 IS IR AR B A b Al
ROEFEAR T T AFAEAN AT . B 6 47 R U H, P 2 B REARAE SR 1 DS L IR U AR B b« 46 2
ST AP IR B AR AN 2 3 A LA (M RBUROU AR S AR b S R B3 5 THIAFAEAS 24T

Sy ., a7 A AT 0 DA B AR 5 SR AT AN 24T BB SO VEIG DT AR RATRT, RN i 1 e PEIE BT
T3k R T AT A A

F:\IDE\Java\jdk1.8.6_181\bin\java.exe ... F:\IDE\Java\jdk1.8.0_181\bin\java.exe ...
ji Begosiations I Lomplete. [nun1_The violators List number Is Different!
# |numl The Audience List Is Different! S numl There is no problem for the negotiator agent to calculate the violator weight!
= | pifferent audience: [user42, user4l, useram].‘ # numl Utility No Error.
# nhuml Point No Error. % numl Point No Error.
¥ nhuml Utility No Error. ¥ numl Response Code No Error.
numl Behavior in line with response. nun2 The violators List Same.
num2 The Audience list number Is Different! nun2 There is no problem for the negotiator agent to calculate the violator weight!

[num2_The negotiator made an error calculating the utility based on the point!
nun2  Point No Error.

num2 Point No Error.

num2 Utility No Error.

num2 Behave in line with response.

num3 The Audience List Is Different!
Different audience: [user42, user4l, useram].|

nun2 Response Code No Error.

nun3  The violators List number Is Different!
Different audience: [user1222,user1333].

nun3_There is no problem for the negotiator agent to calculate the violator weight!
[num3 calculation error for total user weight utility of negotiator!

num3 Point No Error.

‘num} The initiator agent calculated the utility based on the point error! ‘ num3 _Point No Error.
num3 Behavior in line with response. num3 Response Code No Error.
{ Initiator agent has misbehavior! ! iThe negotiator agent has misbehavior! |

K4 e rhiB Trsc g AR

0.5 0.14

04l 0.12
Fo | 0.10
ﬁ 03} ﬁ 0.08 |
1
o2t = 0.06
R #0.04 L

01y 0 0 0.02F |

0 L ! L 0 L L MRS "
Pin Cr Ung Png Cr
17 Atahn 17 Hufbr

(a) AR B HE IR (b) Vi B RE A
K5 TR R TERAT A TR S E TUE RALE
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0.7 — 0.30 =

0.6 B 025}
i 0 = =020
A\Tai 04 | mlaﬂ 0.15
il H -
w03 =l
02 — = H‘ 0.10F

0.1} = = 0.05 F

0 = =l 0 , , . ,
Au Pin Uin Cr Vng w Ung Png Cr
(WAL CWSELa
O 1R BE2R oELIR BH2R
(a) KL Rethk (O ERES

Kl 6 FEFi s AR S AL B AT A AR ST R AE
53 EEEBRESH

EF XA SCHTHE B B ] A v A FGFE . el Minhash 735, B 7 F1IE 8 40l JEoR T AR
R AL REARFI B R R RN AT A 0 ST RAE. TSt Minhash J7Vk, SRR T AR 21) FA
3 (22) WA TS ARLRE, K1 7 R T 4 Tl Scge 5 SRR R oef bl S5 BTS2, ek Minhash 77 (1) 5
560 48 TS B AN BRI hash R B0M) A28 2 0 5, HE— 2030 i AEBLRE VBRI ST AT AL (E, JRR P IR A s

g WIAT R,
0.50
0.45 1
0.40 - ]

035 | K - »
N N N
\—030- 7 7 y
-
uﬂmﬂ 025t N -
H\Eozo- _
0.15|
0.10
0.05 | K E
0 L L L L L ]
Com_1 Com_3 6 8

b

XX
XXX
XXX

No W om_ Com_2 om_. Com_4 Com_5 Com_7 Com_!
XL
B fHEE OB IR B S0k Minhash Qi) B B0 Minhash (00
K7 REERREEA AT WS ER A E
0.6
0.5 N N N
N = N
0.4
; N
g 0.3 r P — [ '
| 1 N ZERNZIN 7
nan N
0 No W Com 1 Com 2 Com_3 Com 4 Com 5 Com 6 Com 7 Com 8

oS KEEE o :ﬁu& Minhash (Qyie)
B8 Wi E R B AT N M ST A
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HR SI T A AN AT A B, RO B RE TR W AR B R FI R HEFR b5 07 AR A 2447 0, P & R R AR 7 i
WA B LB . OB FRBR 7 TAEAEA 247 0 AR A T W, KR REMAEAEA 4T I IR A% (Aus Uin)
7f Com_1. Com_2. Com_4 Fll Com_5 %R H & & 1 &y bR, Fr A 7 o7 BUR I, AE &4 Com_1.
Com_2. Com_4 Fl Com_5 W 3T ALE A B K FRE % E A Com_3. Com_6. Com_7. Com_8 K ¥ T3 (T
o OUH 03 Minhash 777573 A R BA 9 H), HAKT No W (ERUE) HITHT R, X —SLIR 45 R
W, AN SCES AT JEAT B RA U 7 A BEARAT S 5 R 1B DT IR TR A 2, AT A Fa s b B AN [F] AR A Bh T X 4 H
JURANFIAT A FR BRI T R, S AT A5 5 e D7 S LA R

7 2 W A7 S A A HH R T AR B A AEATRT DS, 4l S 5 20 A I = el T A S rh B AR P 4
P Gk, BAUE R R R B 5 T Z2 PERCK, SBOT S5 /N, DR e AR 5206 v ] e s 44 7 ¥2: 32 B I SR BIE
SETEIE T4 . BuidE Minhash 5EH Ojaecara 7715 THT AT KT Optinhashs - 20 58 PR B0 4R A7 78 B0(E 1 4K
Wii; 22 MR, Omtinnasn /7125 1) 52 Ak 45 S0 A0 1 BOE 2 2500 I B0d SR v E S 5 T vt AP ThmT DL, B
Com_2 Fl Com_4 B EA, HAMAEE 1 Ominhash /715 FHERAE LU IIAL S FREEES /)N, 2252 i T R & R e R 1 iy
T Al BB R O Ay, HOCA B AR R 2 A R 245 (4564 2 AT LU H, B2 A 91T ARt
EHUEREAR); T Com_2 Fl Com_4 1 Au Fabs ML EEAE IR K, B Au Fo45 A& SCAR TS, I Oyginnash /7725 5%
R AL E K.

Pl 8 ¢ BH T IR S [ 8 oF 550t 9 i 2 A AR AT Db BRAT B A (B 8 0 Minhash 7 ¥4k K, R
ST R R R 0 T AT S AL A I T A BOAT D AR ER A 2 A SOAR B HA, T R IR B AN fE Ak 2R
B B E s, Rk S ) ST B AR, O T 3200 He B B PR 2 U5 5 20 Minhash 52 7E FRURA
T R B ARAS AT D o BB BT 7 10 BRI, T R IAT A FE b b B SO B B, EAT T P SR, SR 4
R 9 Fron. AT LA Y, AR O 24T Fa bR AT E B8 ST AU, A S PG BE B U7 i 5 ok Minhash
J7 145 H R 45 SR A ARARL, 156 I S P M 7 92 7 5 B T U7 IR AT B IR — B, BE T4 7 S BB T N
AN,

No W Com_1 Com 2 Com_3 Com 4 Com_5
FCEfE
8 I REES @ Ml Minhash (Osinhash)

9 WrEE B REAA AT I SUE R A (BB 2 K

ST U e Minhash J7 V575 € 5B TE7 AL, 38 Ovinnash 7775 (A0 (21)) 54448 Minhash J7VEHEAT
TS, Srae gt BB 10 iR, 58k Minhash J7¥EAH L, 1458 Minhash 7775 (SE5645 19 B OR #14k) %
BT I I AL S5 T K (OR Pk B BRI P ARARENE), J5 BRI 2 (503F Minhash Jyid (BTS20 25 5 4 B
OR 14k 2 SN LA £5) A0 55 Fa A R AT H 202 . A0 AS [ 28 BB 0EA T AR /) ) hash 115 3308 ) Je3 0/
A Jr B AR AL PR AERA, A REARAT 4 B (R A R HEAT T 7800 X 4%, 38 T AHARLSE B B AH, TI3RAS T 8/ 3¢
FERARY. o5 2, ASCHTHE MG Minhash J7 325 (10 H 5045 SL 0 A e ff 4 2.
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033
0.28
0.23
50 60 70 8 90 100 200 300 400 500 600 700 800 900 1000
Hash R %(3=
—-e—- OR --------NoW —&—Com | ---- Com 2 —— Com 3
#— Com 4 Com 5 --4-- Com 6 -®-- Com 7 —e— Com 8

Bl 10 Bis & 8 BE A 247 0 ST EAAE (X Omtinhash /775)

6 B %

N HEATAE A W 2% (M AL DRI, 2T BEAR (K B AA P R 52 1) 1 DG, (B 1 e > 5 2 ARG KB Tew oL, B ET
AN AT PR BEAA P B B BEARREAT AT A B BT, AR SCHE T 30K [9] it AL AT W 4 BB RS AA D AR R, il
FEAAT A IB TR, Bevh SEEL T BAT E MEIE DUATE HIE DI BSAA P R BE AT B TUR S, JER AT TR
SRS, B A RN T RGO RIS B S AR

HT T 0 A A Il 26 m K R B R R REAA KB DT UL D, A SCIT ST BAT — 58 IR R B, (BRSO B 7 TH
WA R . o SEE TR BT LUR U5 T AR 1) 1 SR T, 32 1 SN2 M AR b e, R A i 38 5t
TP IOTERESE B 2) § e /e BB STEOR N 7 5t el 7 I B ss 2 REE5E, AR ATk L 1
SRIL S HME; 3) S SERERAA R BOR (e 2 5. 0 RAR) AT GRS U LA BGR A T
YURBE IR REAA, BT IB TTHLA, it w2 b mT EAT 72 (1 K AAME R 16 3T 1] 7.
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