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Design of E-commerce community Q&A service platform based on
smart contract

LI Ganglong, LIN Peiguang* , LI Jinyu, WANG Qian
(School of Computer Science and Technology, Shandong University of Finance and Economics, Jinan 250014, Shandong, China)

Abstract . In the traditional community-based Q&A platform, its Q&A data was not only low in transparency, but also vulnerable to
tampering by internal employees or external attackers, resulting in customers not being able to trust the authenticity of information
such as the identity of the respondent who had purchased and the ranking of the answers, while at the same time, the lack of
incentive mechanism also made customers not motivated to answer other consumers’ questions. In order to improve the current
situation, a community-based Q&A service platform was proposed, which introducedthe mechanism of random invitation, point
incentive and reputation incentive. The platform was consisted of six smart contracts working together to complete user registration,
product shelving, and functions such as trading, authorization, questioning, answering and scoring, while the text similarity
detection scheme based on Minhash and Jaccard algorithm was used under the chain to improve the diversity of user answers. The
smart contract was tested for functionality and performance analysis in an Ethereum private chain environment, and the experimental
results proved the correctness of the code and the effectiveness of the scheme.
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Fig.1 Platform framework
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User 521+ 1) createltem () T RERT A1 2 | £ 5¢ L AiE
&P 3T FH B AR G {F B R RE, R A e % P
[R]85 () R PE 43 AR B R0, & P e A 2
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User 5219 i createQuestion ( ) FfERT 25 Item
GAEH. FFE bR R 4% DU RE AR i) G 2
Question ([A)/) & 2T T AEAE KR A T2 7 1y [B1 22 A
W E R,

H & 2 7] Z1, MainSystem & 295 User & 2.
User 5215 Item 5% Item 5295 Question 5212
[BIER & — X 2 1) 2k R, Credit (F15r) & 294 H
ERC20 bp #f B &, 5 Item & 24— — X hj, &4
Question £ 2 75 A A RS AR A5 i A1 2 27 1 2 1) [
ERCH B B 4, RS b & e [l & R E g
AssertPointer FF£7fi# Fll i 5% 9% 7= Mo bt 1) 5 29, H:
H1, MainSystem 5 2 A & WM P User
Gl , User & 29 HHAFAE C 120 7= 5 sk iRk 55
Item & 2tk Ttem & 29 L AE i & 7 42 3 B4 [n) A
Question 5 2 Mok FTE WS4 P bk,

T A T 4 T Y PF 43 ML, FunctionRegistry
(VFArDIRe ML) & 20 SHAIE R I 43 R A
2y, 3 HALBE i F- 55 9] HH . RatingFunction ( 14311
) B2 Rl & —A compute () TIRE, MR HI P A
[FIERRZEK R A A hOR R B HE R

APPSR T SR A FNACT- 38 2 At
Femg A ARG HR

L
A—;;Si, (3)
isi * H,
W= (4)
2 H,

XA iR HG S, B SEE R ]
BUATI B EG H, AT 08 B P 5 B A A S
B UCHFT 43 Br AT 103% 7 5 53Uk 55 19 AR o £
C, B, Tk H, 5kl €, BGRB8,
AT DAPSRR I B AR 1 FH P BT BT A R, 15
PR BRI P A Sk
32 BRETR

TR BE A AIRE SR AR DL 2.5
() SCERER A h Semly, BETH I R 5

(1) TB 2—"MHTFRS 6, A B AT
FRTHRIZESE- 58 A CF- 6 W2 7 S 4R 5C il
%, PR TE DX HeBE ) 2% B 28 T MainSystem 4 24,
FunctionRegistry 52kt H shld, IR FGE T
W AE R B4 FUMACK )43 2 Fh 0% 1) RatingFunction
G A GRS R B TR

(2) DJ & TB Hy— > 32 Jr, i i & 35
MainSystem & 2 H1 (1 createUser( ) DI HE A A 13 1 FH

F A L hE ) User & 295261

(3) DI H & User &2 1Y createltem ()
DIRE LEE T4 1 AR b SP, 784 A N Ttem A 2452
B TE I B ST T AR5 1 ERC20 529,
T B B, AR 3 1 e R R Sy = T ot (A% -
17, BRI 7 J0 AR I AR 73 5 I SKE T 3, [
it , DY ¥ Ttem 45 249 H 7] 8 (14 FR 53 T Tl Ao B00RN P 25
JE B (B3 )58y 41 RO,

(4) TW 25 WM P 78 00 %6 R B
AT SPIF M R WISCT SP Y IR]E B % Ak i
Alwr B & TREMMBAC Use & 249 H
createQuestion ( ) J e A WA I 1 Question A £ 5K
9] Tt A ) 1 G2 il B 4R T A X A ) et
G A R BELE S B A 1 R

Bk 1 BEHLEIE

A BIEECE M EEERE Y

i o WO I A LR G Z

it M>BEIESEE S EEL N then

Z= g K% b

else

fori=1; isM; i+ do
A = ( blockhash ( now-i ) +address ( this) ) %
N; //BENLFP
J=0;
while User[ A].repution <Y | User[A] &
248 do

Jt;
A=(A+1)%N;
if j==N then
Y==;
J=0;
end if
end while
Z[i] =User[ A].address;
end for
end if,

(5)HD &V NEMH P I HE 2 3L it
SP, Ml B 4L XA FAF PR, 23 T TW 2 i
A Ia] AT [ O AT 1Y T 28 W A, T R MR AR T 42
5 AR 7%, W SORTR gt T e
A TGI8 A I IS AR A T A 44 I 5 R
| User 529+ 1) addAnswer ( ) TJHE, it A% 4 50
PR G At AH ¢ 2 0 (© $E 0 0128 S0 B &
IPFS J- 3R A5 40 B 14 N 2545 IR AT CID) 5 User & 24 H
25 F N Y Question & 24938 H. I 1& FH H A 1Y R 44 T
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Mo % M) 554 4

fig, D) AL M fS  HD 3743 10 BU4r R, 25
BRPTEMHRAFERIA MR RS WE 3
2N

User

Yk )
MainSystem O

Item
FunctionReg-
S AssertPointer

. Credit
™ Assertpointer I (ERC20)

REF () )
)

Pl

©)

User User

e
OL
@I

Question

™ HD

3 A A
Fig.3 User-owned smart contracts

(6) TW U] HD AR B &S E T H O
WKk, TP H B C User &2 1Y payltem ()
YIRe AT X I S AR Ttem G 24938 B F- 0 FH L
HH ) successfulPayment () TIRERHAT T FIE 43545 % 3|
DJ Mkl 485 2 Fis, BT TW 2%, v LIk
HIXF)E W R4y, A8 W) S B TE v 5 52 0 e I 2
W SE W D1 J5 A 2 B 88 - grantPermission () DI RE#Z
T TW 4R .

B2 WSERSAY

A :Ttem 45 2 itk

il A o AR

amount = msg. value;//msg. value & fii A €
Ik &

require (amount >0) ; //Pf1E o %A Ad FH AL
SEALS) .

M Item B ZFEIA T4 B AL totalTokenAm-
ount;

M Ttem & 293K A5 52 bRV 32 4+ 4 %1 actualPay -
ment ;

if actualPayment ! = 0 && amount =
actualPayment then
item. tokenContract ( ). approve ( address
(item) , totalTokenAmount) ; // 25143,
item. successfulPayment { value; actual-
Payment ! ( actualPayment,
totalTokenAmount) ; // 32,
else if actualPayment==0 then
totalTokenAmount = item. value ( ) -

amount ;

item.tokenContract( ) .approve ( address(item) ,
totalTokenAmount) 5 // 32 F143

item. successfulPayment { value; amount |
(amount, totalTokenAmount) ; // 32T,
end if,

(7)—Beif )5, TW W2 1 SP ik, Jf H.
SEBRACR S HD BRI —2, TR A S User &
2y h iy addRate () DIAEZA T 1% 10155 10 70 (W35
il 0~ 10) W4, iX if 5 AHML Question & 2452 H.Jf- 4
FHICH Y [R] 24 D RE , 12 0] 25 0l 152 O« mI A [l 2%
TW 315 1 B2 555, HD $As Br+17 e
B+ TTERAR R, andR 3 B,

Bk 3 WA

A MERTS E

i . 22 oy 4 R

if JMI# = =42 # then

answers | index ]. answerer. updateReputation
() 3/ BRRIAIH HE L I 0 5 BB B OAGE
fith % F51F AnswerConfirmed () ;

end if

answers| index ] .scoreArray.push ( score) ;

answers| index ] . raterArray. push (user) ;//it. 5%
WarE R,

item. tokenContract ( ). transfer ( address ( user ) ,
1) 3/ /%o 1 B,

if score <3 then

require (FEE W HE LIRG IR Ee &gl 7
3d);
if [1]%4 % repution = =0 then
[IZE 1 debt += 1;
else
[n] 23 repution —= 1;
end if
answers | index |.lowLog += 1; //iC¢i%
1% E JAF R I U

if answers| index ].lowLog == 10 then
delete answers[ index | ; //MBER1Z R & 7E
HATRIE R,
end if
end if

if score>7 then

item.tokenContract ( ) . transfer ( address ( answers
[index ].answerer) , 1); //#459 54, X il M & &
oy,

end if,

PR HAT IR AR QP 4 77, 24 Question 5 243
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Fig.4 Implementation process of incentive mechanism
bk FRRAE (5 AR AT S
o, i R4ty 2 (TW A HD) B H 52
S GE—F A User G 29%E 4 HAR 6 FH 2 A 7]

AN,

A,

BRSO, & P AT AR 3E g At YR 18 ) K
A IR 55, T X 2 22 5 AE ) 2 B IR Be G 4
A IE 5%, Wk JC Ik AT I A RIPE A AR . A
TR e I A AR B VT A B ARSI
SE O PRALER S AL AR, IR B P A 1 12T
B35 5 A REARAF A AL IR . 7E A 1 171 25 11 5%
FAT SRR LA, % P i] LR [ O 0 SR g 7 220
RatingFunction &2, AR5 ] 1 338 5K 15 73 Fm
ORI (BUE R VE I3 E 2B ) 2 Fh SRS (193 53
HRAA Y, NS P 8 21 5 I IE A 53
HHEAZ) B ARES AR 7 2 A R
GER NG O K A, TR RIS R AL B FR AN 6
Ji7R

User | |

(] [
T

Item |

| Question | | Item-Credit

| (ms,ipfs)

1.createQuestipn(item, ipfs) ! , !
Q b ( p l' 2.createQuestion !

T
|
I
I
T
I
6.ellln it QuestionC}eated(questi n
=== -
I I
I |
I |
I |
I |
I I

~ 7.addAnswer
(qustion,ipfs,minhash signature)

(MS, item, ipfs)

T
|
|
|
I
|

3.constructor |

|

4.issueToken
(question,41)

S.addAnswer(MS, ipfs, minhash sig}lature)
T

getActualPay()

9.checkPermission
(HD)

| 1lemit

1 AnsertAdded

| _ (answer) |

€=—=—==- T

I I

. . N

12.payltem(1terln){value.x wei}) 13.allToken= :

| getTokenOwned() |

I

I

: 14.payment=

I

T
I

I

I

I

I

I

|

I

I

|

. I

. . ! !
5.question.insert ! !
(question) : :
I I

I

|

I

I

I

I

|

10.transfer(HD, 10

—

y

if payment !=0 &&
value =payment

16a.
successfulPaymer
(value, allToken)

it

(item, alltoken)

17a.grantPermission(TW)

T
|
|
|
|
|
|
|
|

15a.approve :

|
|

I
I
I
! {value: x wei}
L

if payment=0 J

-1

! 16b.

successfulPayment

I
I
: (value,price-value)

! {vafue:x wei}

I
I
T
I
(item, price-value) :
I
I

:I 17b.grantPermission(TW)
1

15b.approve

~ 18.emit ItemPaid
(item, value, allToken)
< ______ | _______ T
19.rateAnswer
(question, answerlndex,10

e 1

: 20.rateAnswer(M S,answerlndex, 1 O):

éS.emit Answeerated(rating)

| <
u?l .checkPermission
(TW)

22.transfer(TW,1)
23.transfer(HD, 1)

A

K5 EE5 AR

24.updateRepuItation()
T

N X N P S I

Fig.5 Main transactions flowchart
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Fig.6 Q&A data processing process chart

4 i 5 oA

4.1 ITheeilik
ATl Solidity 15 F 5 MR RE B LB TE
Ganache-cli 274 LA ds Y ﬂ\%%ﬁ* I R
W5 st A7 T se i, 3056 b A 20 09
TN X HREEPRR G E A0SR 2 R
F2 XHEERIER

Table 2 Account addresses and blockchain configuration

TS ZHUE R
TFRHER Truffle MiiAS M 5.2.2
BHeS Yk Solc JliAH 0.8.6
1)) i(%%i)i'lﬁﬁ Ganache-cli JliA< H 6.12.2
Default Gas Price 0
BlockGas Limit 80 000 000
Call Gas Limit 50 000 000

I PR ST A 5 20 44 BRI AR TN 3
IR
£3 WEEEGEA LI

Table 3 Smart contract address after deployment

AR Ho g1k
TB 0xc9a5EA40c936BDdd7f5B83Ab0B7f6321b70A%aE1
User-DI  0x31A4f743d7b5fdAA7D40F00e75f7130970£d3013
User-TW  0x3F218D24dc2F06Ca36750F791f0C77bacec9f738
User-HD  0x86385838E41358Bd3225d67F1549¢47C30CbE90S
Item 0x90c271963b599853a1e1b765A012B012644254fe
Credit 0x2700700e82e730F0b3a8E1A17fb8b2082DD775Fe
0xE3D134f49Cb7b8cdf82cBf9536B402e81793D88c

B3 5 it

Question

TW [ createQuestion () T HE

fil % QuestionCreated ( ) 214,

Question |

address: ‘0x3F218D24dc2F06Ca36750F791f0-
C77bacec9f738" ,

blockHash : ‘ 0x08f4c9b937a0c0643637fced3c29-
facec53ddca443a7809bfaba8f12d29dc735’ ,

blockNumber; 10,

logIndex .1,

removed ; false,

transactionHash ; ¢ 0xf42d541df6e090cb04ca81c-
070b6fce17119eba09969d75a049e86¢°692¢ala’ ,

transactionIndex .0,

id: ‘log c004ab93” ,

event;

args: Result { ‘0’ ‘8XE3DI134f49Cb7b8cdf-
82c¢Bf9536B402e8173Dc”’
‘0xE3D134f49Cb7b8cdf82-

‘ Newauestion’ ,

length:1, question:
cBf9536B402¢D88”’ |

HD 18 H addAnswer ( ) DI RE B 1932 55 ic %, filt

& AnswerAdded ( ) F14,
Answer |
address: ‘0x86385838E41358Bd3225d67F1549-

c47C30CbE905”’ ,
blockHash: ‘0x41d27280da20a2d6ebadlf76aad-
4cbfcb7d4180544534a5789a75¢91afddc5367
blockNumber; 11,
logIndex 1,
removed ; false,

transactionHash: ‘0x596e14511343c50c6e31ea-
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950a296d549aaa3f33b4{e855231ab76578fcb4b45’ |

transactionIndex 0,

id: “ ‘log_01c28f66° ,

event: ‘NewAnswer’ ,

args: Result { ‘0’ ; ‘0XE3D134f49Cb7b8cdf82-
cBf9536B402e81793Dc¢”’

‘17 : *QmaR3PW3MEP95xj3iFQ8w48Hsiie4k-
VFdaMBSSK2XMQ7Ce’ ,

‘2’ . 0x1BBA2766dA503908cEO00D1FbcAa-
2226BcldddF4b’ |

length: 1, question: ‘0xE3D134f49Cb7b8cd-
£82cBf9536B402¢81793D88¢’

‘37 . ‘0x701e465f411c71e0ba51d8e2ee771d-
de27doe042fb85ad042fb85ad01e465f4” |

question: ‘xE3D134f49Cb7b8cdf82c¢Bf9536B4-
02D88c¢”’ ,

ipfs: ‘ QmaR3PW3MEP95xj3iFQ8w48Hsiie-
4kVFdaMBSSK2XMQ7Ce’ ,

answer: ‘0x1BBA2766dA503908CEO0D1FbcA-
a2226Bc1dddF4b’

minhash: ‘0x701e465f411c71eoba51d8e2ee771-
dde27doe042fb85ad042fb85ad01e465f41°

TW ] payltem ( ) ZIRERS 1952 7 il WKl 7
Fi7s, fi & TtemPaid () $514,

Buy Item {
address:
blockHash:
blockNumber :
logIndex: 1,
removed:
transactionHash:
transactionIndex: 0,
id:
event:
args: Result {

: BN { negative: 0, words: , length: 1, red: null },
: BN { negative: 0, words: , length: 1, red: null },
__length__: 4,
_user:
“item:
_amount: BN { negative: 0, words: , length: 1, red: null },
_totalTokenUsed: BN { negative: ©, words: , length: 1, red: null }

}

}

K7 IR 7 i a2 15 B

Fig.7 "Buy" product transaction information
TW 1] rateAnswer () TIHERT 1Y 2E S ic % a0 &
8 FIT/, fi % AnswerRated ( ) A7},

blockHash:
blockNumber :
logIndex: 3,
removed: 5
transactionHash:
transactionIndex: 0,
id:
event:
args: Result {
: BN { negative: 0, words: , length: 1, red: null },
, red: null },

: BN { negative: 6, words: , length

__length__: 3,
answer_index: BN { negative: 0, words: , length:
_score: BN { negative: 6, words: , length:
_rater:

}

, red: null },
, red: null },

}

M8 R

Fig.8 "Rate" answer transaction information

4.2 A

TELLRYT Mg i Z B R a4 T8 s 5
Bhe G A58 HARTT ZIHFE— 2 W Gas, 28 H (LT} 2
TREAZ T M FER) Gas &, ATAE TR 2T EVM 4
A2 AR Gas 2, i 202045 1 H 6 H
ALK ether(1 ETH = 135.5 USD) FI°F- % & Gas
#MH% (1 Gas =9 Gwei, 1 ETH =10°Gwei) , 3¢ 5 %
4T Gas HFERIF Gas HLfr,

IR P A2 B T AE ) B Gas 1T 1Y 55 0
AN 4 s, Br TR B EE S 2R R
I Z M AN, 3205 FE 25 W DI RE ) 58 &
NI 9 € O e - T I B e S V| ¥ s
createUser () Bl Ry ¥ S 21| 61 22 3 & 20 1 HoAH & )
RE T ERAE T User 52, BT LATHAER) Gas B
NN DO = ED O R N (TR N
FH—W, AR T BUAH 2Z 5 1 8 R 454 AR 15
TR A

®4 ZHWA

Table 4 Transaction costs

HEE Gas/ WA/
ETH ESIn

5586 533 6.8127
4 657 939 5.680 3
3640 148 4.439 1
1221302 1.4893

LA A et

TB(0x72..aA) TB(0x49..f0) deploy
TB(0x72..aA) TW(0x5b..05
User(0x3c..E5) DJ(0x11..aE
User(0xE4..ca) TW(0x5b..05
User(0xc3..92) HD(0x55..41

)

)

createUser ()
createltem( )

createQuestion ()

= — - =

(

( addAnswer( ) 269 622 0.328 8
User(0xE4..ca) TW(0x5b..05) payltem() 129535 0.1579
User(0xE4..ca) TW(0x5b..05) rateAnswer( ) 9 23420

4.3 THEEESTHR

X HE - B A h T BB 2 e A2 O T H SR 7 Bk
ZLWE ) [B]8, 205 5 DX B S 15 B PR RE AT AGE 2o $UA T
A SCik([ 32 ] $R T — il Al TAE
ST AR O X R RGO B R RE TR AR
TAERFRIR &% B 24 78 X k1 & 1938 & 15 K B
i, AFFT RN S AL AR & il SR X R
AEA 2 B BRAETAT 100 YR IRHTE] 328 170 A 5 A
VAL XA 5T 31T 0 IX ek R G R PERESE

£ VMware J& #4 ¥l ' 2 47 Ubuntu 20. 04
(64 bit) #:4E R G, 4+ BCH 4 GB A7, 2 4~ AMD
4800U 1.80 GHzAL B &% H A% 0 &k 2, i ] Truffle
FEZR AL A T BE | 7F Ganache-cli DA K 37 RAEE 24
B A A ST K R B 24 G (T
J* createUser (), W28 7= i createltem ( ) | 2 7]
createQuestion () F1[01%% addAnswer ( ) IRE) BT [A]
THAE, IR as A& 9 .10 11 s,
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Fig.9 Performance test of the createUser( ) function

150 r

—— createltem()
A createQuestion()
- = &~ - addAnswer()

100

THAERT[E]/ms

10 30 50 70 90
i O B
K10 HAhDhRENEREI L
Fig.10 Performance testing of the other functions

90 r —— addRate()
A computeAvgScore()
%) computeWAvgScore() A
£ 60 |
=y
=
o
'”{5_ 30 +
10 30 50 70 90
JE UKL
K11 PRSI REPEREN 1K
Fig.11 Rating related functions performance test

55 50 B T fie W A2 2% BE A RE R, 3 BE O P
createUser( ) THFEIY Gas = 2, T 7 B (Rl L f 1<
&L 9 AL $0UET 100 YT THFE 13,532 s, X2
ME—R BRI . Bl 10 ] %0, addAnswer ()
S e B RS B, P e st [R] T FE 2D, $RAT 100
W ¥ 94 A& 101, 114 ms, createltem ( ) 0
createQuesiton () AH 3T, P 4T 100 ¥R AT & F- 44 #&
121.119 ms, J5 & FH41HFE115.883 ms,

¥ H addRate () Al computeScore ( ) I fig Ay ¥
RETHFEQI & 11 Frows, P 100 UPE 41 1) fg B
PIIHAE 57.739 ms, B P4 BCE 10, 58 ok
B oy FUINAL R 34 2 FhoVF 23 31 550 5 w19 T FE L A
TEAWIEE N, 2 AL PR 100 £5 43 Bk, /& F 248
2% 67.713 ms, i T )5 H L B HALEE L, B
PITHFERE £ | F- 346 9% 83.396 ms, K4 I ig
PAT 100 YR -5 Jr s 22 0 B [B) 30 2 2 Rb 9, A Ik
TEF4EZ LB

AT 55 55 T it 04 B[] B 1 4% 6 97 R 9 1) 4%
GEIR T, R85 A ST, LUK 37 (1) 5 25 7 % it
AR 13~ 14 sl I & L 0L s gt
17 TAERE VAL, SE 1 & X L6 T B E AT — & TAE &=
FITAE 2R B B[R] AR 8 AIC, mT DAz, Xt uE B T A%
WFFE A0 2R G0 v] LALUME R 1 7 Rz 7,

4.4 FHIAESSH

MR X 2 7] 25 IR 45 1) Hh O AR I 4 °F- 15
AAT ) H R ()R 1 A s = 10) R DA
T (HER S —00) BIZAE N 27, 5 HAh B E # 17 1
BRI 7 DI A R a, B b, EUEANER
5 B, JIANKRE R P ol 4 294 967 311,

%5 a 1 b, SRR
Table 5 The value of a, and b,
a; b.

J J

1 432 518 515 919 446 848

3 617 697 886
3 148 201 956
3 008 659 646
1 694 972 510
2 172 439 383
2 149 673 042

1 167 230 696
1 059 205 949

897 178 059
4262 371 542
3 586 029 784
3028 144 581

B 18] 25 SRR 2.4 5P RS 2 AP BRAL
J& , 3RAS AN AY Minhash 25 A 56 H (-) , A T
B LA H ()R Gas 3%, 76 AL AT LLSEXT
HH T R4 038 WE 12 s B8 e R
16 FEH, IFAE 1% [ 2 W L bytes32 B 20 R 17
FIFREG AP, PN RERKE R 9, HHE 11
P B RO, T LR EE R 63,

s=[ 95 680 308- 3 340 635 045 ...507 928 385]

b 1 J

s’ =[005b3f734 Ic71e0bas ... 01e465f41]
AR \/ i 6

pref 169 g R

Exor0 P gsiono

5s=0x7005b3f7341c71e0ba5...01e465f41

v ;

VT B

12 H4i Minhash %44
Fig.12 Compressed Minhash signature

{7 408 O R 46 SR W 5, 98 add Answer ()
DIRe s A anER 6 s, Ho n S G A BRELAS
B, AR R4 B IS F P AR TR,
FERE T PTG A, AN 23 X6 LU BRI AL BE IR 1) 45 TR i
JREE I
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Table 6 Cost comparison

JE 45 M Gas TH#E/10° WA/ 0
JE%i (n=1) 269.622 0.328 800 00
JE45 (n=20) 282.870 0.344 959 97
ANHELE(n=T) 279.307 0.340 620 00
AL (n=20) 296.168 0.361 170 00

R A 1] 22 SC A A2 B 1) Minhash 28 44 %6 [ il
Jaccard FVEITHAEAS 2 A F- AR U Gn 3k 7 PR,
R B TE BRI 2 &t T T — 2 R Bt
U8 JIT LATE B[R] — 4> Ta) T i) [l 285 A 4B RS A Ak T
BARMIZKT- o ST 7 ASF0 20 A5 A sREC B4
- RIARRUEE A R 0.1, HAT R 7 A4~ 06 A pR R 77 A6
) Minhash 2 24 %5 B 5 /N BDF AR AR BEAIG, PR e AR
TR AR DL S (E 1 B 0.1,

RT OFIARUE

Table 7 Average similarity

— - B AR BB
n=7 n=20
HFH 0.173 33 0.094 4
B 0.078 80 0.138 8
F L 0.203 30 0.127 7
&L 0.031 10 0.055 5
FLUKAH 0.093 30 0.133 3
5 it
51 REMSH

(1) ANRTELE, AWFFE BB R 28 5 8 e
X B I, 78R POW T AERHIF WL A A 4
g rf A8 R X R R T B A R 42 M 519% RO
T 33X g JSAS W ey FLE DL SE R it s 7E 3K
i e o AR B S % AN A AT Bl 2 R A s R X
e, Ml 0L e, XA RRPERAIE T 3507 ok
RO 2 i i 51 5 B T 1) SR R

FERA
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