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Algorithm of Association Rules Optimization Based on the Subjective Interestingness
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Abstract: In order to resolve the improper calculation method, an improvement on calculating interestingness was proposed by consider-

ing classified situations. Multiple templates were induced, which support multi-dimension analysis and enrich user’ s implications. With

two groups of contrast experiments, the new algorithm produced more reasonable sorting result of interestingness, and supplied users

with more valuable rules.
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R SR P AR R 2 A BRI I AT oA, Sk
KT NARMALTE weight , 88 2 F N 224> B AR 4 A
PGEREE R B B OGHR R, DT S B 22 AR Y e 48 %
R EHERY o

DTG B A, X L BB AR A AH
weight = 1/n,n R U BMRERL B X, Y, 735008 R, o
WIPE R RS G, 5 RPC, TP 5 P R PG R 9
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SIHE,TY, N Y, BIAGE B3 HETX, TY, # W F A
AR

TX, = TX, + 1/n x X, (1)
TY, = TY, + 1/n x Y, (2)

MRS X, Y, BT, 70 GL AR AR 55 RPC A 2 i
o

1) GUBIHZIE B B TN, O G e s a5
A = PRARICHITTRATE) XM, YM, 5350 R, v
BIPE JRPES GL R TR AR RSN, T O G
B8 R, PO TILEC Y CR BB (A = I ERC
RIILE AT o

# TN, =0,0W TM,/TN, =1,
min(XM,;/XN;,TM,/TN;) ,

if XM,/XN, > YM,/YN,; (3)
XM;/XN;, else XM,/XN, < YM,/YN,
YM;/YN,, if XM,/XN, > YM;/YN,;
Y, = {min(YMU/YN,,TMU/TNj), (4)

else XM,/XN, < YM,;/YN,

2)RPC BEBEHEB T « ¥ TXN, .TYN, 5181 RPC,
HHTPE RPN S CR BBCE A + Y RARCHIIT
EATE) XM, YM 53500 R, TR S S RPC
R 5 R B TR AR DL A B, TXM, (TYM
G390 RPC; i fF e EBE R, FRRTCE S PR IL
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¥ TYN, = 0,0 TYM,/TYN, = 1,
X; = min(XM;/XN,,TXM;/TXN;) (5)
Y, = min(YM,/YN,, TYM,/TYN,)  (6)

AL I, weight 5] ABATHLER G T 2 AR Y
RS AFREIEAT T — LR G BETTHA
3.2 MBEMITE

R A DA R R D) A R AR 1Y) B, AU T S
e R FH P S B SR, TR AR
AN T AR E —A> L BRSO T X —3E conf,
o2 ab #, I — & 4t conf; | unexp, |
unexpX, 5 unexp, B,

MR E AR GRS (et ¢ = 1) 315
conf, BAFANT

0, 7TXx, =0,TY, =0;
TY,, TX, =0,TY, #0;
conf, = (7)
TX,, TX, #0,TY, = 0;
TX, x TY,, others
BRI Z A1, conf, AL FHIAITHE
conf, = TX, x TY, (8)
TAVAFRH THE unexpY, | unexpX, | unexp, ;
TX, - TY,, TX, - TY, > 0;
unexpY, = { ' l ' ' (9)
0,7TX,-TY, <0
TY. - TX,, TY, - TX, > 0;
unexpX; = { I ' ' l (10)
0,7V, -TX, =0
unexp;, = 1 — max(conf, ,unexpY;, unexpX;) ,

A WLXT conf, BYTHEEST T 2 R HLRIT IR,
TRERIRAC GRS A I (8) 5, & &7
B conf, MHILT-4 M AT I 2 AR
3.3 fhegsidk

B AN [F) 28 28 48R B 1% KL 00 4 5053 0 R e
Ry R Rongo 5560 LT 2 A4 03 55
A LUT Dt A ( 2k 3 A -

Algorithm Improved Subjective Interestingness
iR, ,U,weight
i 13 R ’Runepr R
//Q T U RS U X Ry AT 114K
forj =1,---,ndo

R

unexpX 2~ tunexp

fort =1,--,m do
/7 N R, e i ST
count XN, ,YN,;
/7 KRG IS OASEASON KLU -4k
if U; e GI then
/7 GRS KSR

count TN, XM, ,YM;,TM;
/7 IR XY E, 2R TN, = 0, A
T™,/TN, = 1

if XM;/XN; > YM;/YN, then do

X; = min(XMU/XNL,TMU/TNj);
Y, = YM,/YN;;

else
Y, = min(YM,j/YNi,TM,j/TNj);
X; = XM;/XN,;

if U; € RPC then
//RPC Bt e i S H0 4
count TXN,,TYN; , XM ,YM; ,TXM;,TYM ;
// G TXN, = 0,045 TXM,/TXN, = 1
X; = min(XM,/XN,,TXM;/TXN,) ;
// QR TYN, = 0,0 TYM,/TYN, = 1
Y, = min(YM;/YN,, TYM;/TYN,) ;
//Q N TX,, TY, TS 25 24 8L i) T3
TX, = 0;TY, = 0; // WHMH
fori =1,---,m do
forj =1,---,ndo
// T TX,  BRABE weight 7 1/n
TX, = TX, + 1/n x X;;
7/ R TY,  BRINUE weight 3 1/n
TY, = TY; + 1/n x Y5
conf, = TX, x TY,; // 1155 conf,
if |U]=1andU, e GIdo
if TX, = 0 and TY, = 0 do nothing;
else if TX, = 0 do conf, = TY,;
else if TY, = 0 do conf, = TX,;
// T unexpY, , 45 TX, — TY, < 0,0 unexpY, =0
unexpY, = TX, - TY,;
// T unexpX, , 25 TY, = TX, < 0, 0] unexpX, =0
unexpX;, = TY, - TX,;
// FHE unexp,
unexp, = 1 — max(conf, ,unexpY;, unexpX,) ;
/(3 X AN TR R GER BE i ML HE

SOrt( R(‘unf) 5 Sort( Runepr> 5 Sort( Rune.th ) 5 SOrt( Rzmexp ) 5

return Rumf ’ Runepr ’ Runepr ’ Ruuexp 5
] ZA 21 bRk A O JEAR X R SR AT S

AR, 03T — RO 8 5 1 acd A o, AR AR
X AHEAT 2 07 T GE Tt £ MU B 4% SE
(B, R H— 2% R RS R BRI R A Rl 0
JE AN AT BURIRE s B I, RN 36 JHL rp — ol 2
AERE P HES , IR 14528
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PR 1 2 S et BURA ST L H AR AN R <3l A
S R 5 R S 8 UL A R A 3
JE AR, AR gt J5 i R E LA 2 S T It
ISk 1) MR E — 4 G BRI, —BUE Y EA
S th B A A M AT Jo R SCHEP G O, 3o TR
PR RNE;2) AT AR & 2 4580, 37 R0 P 19 43
B3 Bl 3 T 14 5 73 B e
4.1 HRFRIFESAIE

SR FBCHE A Mushroom Database' ™' %
BAREEN S 8 124 ZRidsk, Rk —3h 23 4>, A
DAL G T B PP 2 MR R | 2 R R T 5 W 01 25
S5k 23 F

I it 0% SC R FL N 42 4 T HL Ry Weka 3.6,
JFHE 1Y) Mushroom Database {3 7F Fi 40 FH il csv #&%
R 25, 9T AT Weka 3.6 [ Explorer JJREHE
Perh 4T Apriori SCHERMLINAZ 88 . 4288 19 BAK S5
WEILEL,

F1 Weka3.6 XBEMNIZIESHIEE

Tab.1 Preferences of mining association rules
JR A Ja

Associator Apriori
car false
classIndex -1
delta 0.05
lowerBoundMinSupport 0.1
metricType Confidence
minMetric 0.9
numRule 10 000
outPutltemSets false
removeAllMissingCols false
significanceLevel -1.0
upperBoundMinSupport 1.0
verbose false

AL 3208 AR I TETUAR A, =t R0 2
TCICARI

25 WG, N Weka3. 6 il T % & {7 i
( Confidence ) fEFF B 10 000 £HLI, XFix 10 000 3
177 TR SR B, B R BR T JE BRI R B
X 10 000 Z5HLI . T T A% S 56 AR 2L TaX 10 000
SRR, BB AT ISR 2 (FF 3 2555 3 45 .

2 Weka3.6 S BN =G
Tab.2 Examples of association rules exported

e TR FUIFif [IREEEEHIE T 5 1 JRfFscRitf BRI

1 veil — color = white4 7 924 veil — type = partial 7 924 1

2 gill — attachment = free 7914 veil — type = partial 7914 1
gill — attachment = free

3 7 906 veil — type = partial 7 906 1
veil — color = white4
gill — attachment = free
gill — spacing = close

9998 gill - size = broad 2 680 stalk — surface — above — ring = smoothl 2 608 0.97

stalk — surface — below — ring = smooth2

veil — color = white4

gill — spacing = close
gill — size = broad
9999 2 680

stalk — surface — below — ring = smooth2

veil — color = white4

gill — attachment = free
gill — spacing = close
o000 &P 2 680

gill - size = broad

stalk — surface — below — ring = smooth2

gill — attachment = free
2 608 0.97

stalk — surface — above — ring = smoothl

stalk — surface — above — ring = smoothl
2 608 0.97

veil — color = white4
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7 2 TS ULRH MU G o by 4 A B AR AT HE
Fery e, AR B B SE R [0, 1] 5 /i 5 14 34
OO ENIINETC el P E % B €'
TEAR U SEIG Th AT B S, R R 200 5 =7 iR )
PE, iR R A
4.2 R S5RE)

SR AR A% 2 E 2l 3 T d 1)
“gi/GI” 8 “rpe/ RPC” HRIRAT : Fl TAR AR AR 26 1Y ;2 )
s  L]7 NFRF hde E B AR B 4k
IVERBBBRAFF @7 “#” %7 47 == > 7
CSUHIREE ST A @ AR IR EAE R B
{8, “#7 b e R BB IR, « " hR AR EE A
PO YRal 1, + " hpafeEff BB 1 ka2
W, = >ThRERE SRR bR, T T R
BATEETL, 17K 2 A B LA b 38 E A A R
o 25 2 AR B S B bR T SRR =X

ZNZRE

gi[ veil — color = white@ ,ring — number#, bruises# + ,
{ring —number = one@ ,veil —type =partial@ | * |

YL 6 E i B, SR AL AL 45 1 TNy
veil — color H HAH 7 white,1 ~If4 ring — number, 1
A8k LT K bruises, 0 a1 AN ZH AN ring -
number = one H. veil — type = partial ,

a2

RPC [ veil — color# == > veil — type#]

YL 45 7€ rpe BUH, FSR ML i A0 55 < jip R 1

ANIH veil — color, J5 4 —ANT01 K veil - type,,
4.3 SRWER

PEAT T 2 S 5 1 A B G AR A X be 5
5,55 2 20 R 2RO LK

55 1 2H SRR E L G AREAR R JRUAE S el itk e
S GRS L, LR IEA IR & — 2% GL #%
MR, ekt e A B —BUE conf, MEAZ B AN
FMHAT IO R SCHEF AL . % R FH Y I A6 5 vk
B (8) T conf; BUME, TIAFHE (7)) 53

552 D, MUk R SRR E A AT
S T JRURD R A S SR AR AT LI E e X X 2
i 5 Y A SR LA, R S0 AE At I ) B 12 it
578 2B AT LA P P 2k B0 R B S, BRI
HESRIITRE ST SETHER A R

1) SE5 1, FRERR 1 .

R 1

gi[ stalk — color — above — ring = white2 @ , veil -
type = partial@ ] ,

B SCULBH AN A SR AU ot 0T stalk —
color — above — ring = white2 F13 veil — type = partial ,
RIBFFE R ER LA B R AREI (O 0 TR AR BN R i
X 2 MBI Z B R

H T R REE — B conf, HEF BUSS R, ¥ 0
FEH A 3 FOGEREE AR . N E T HLER, AR
I T RUR TR S O e 5 S A &
CH TR S 2, B T A4 A 3 AR .

x3 WHBREERHE conf, HIFER

Tab.3 Ranking of association rules by conf; from improved algorithm

conf, {4 G5 FU R FU 5 1 conf,
stalk — surface — above — ring = smoothl ,
1 39 veil — type = partial 0.50
veil — color = white4
stalk — surface — above — ring = smoothl ,
2 41 veil — type = partial 0.50
veil — color = white4 , gill — attachment = free
stalk — surface — above — ring = smoothl , veil — type = partial ,
3 43 0.50
veil — color = white4 gill — attachment = free
x4 REEFR—HE conf, HFER
Tab.4 Ranking of association rules by conf; from original algorithm
conf; Hi# i FLI R FU 5 1 conf;
stalk — color — below — ring = white3,
1 181 veil — color = white4 0
veil — type = partial , gill — attachment = free
stalk — color — below — ring = white3, veil — type = partial ,
2 182 0
veil — color = white4 gill — attachment = free
stalk — color — below — ring = white3, veil — color = white4 ,
3 183 0

veil — type = partial

gill — attachment = free
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ZERIIHT NGR 4 TPARE S E I, A R ) —
BN 0, X BIRE BT A ML S5 1 48 /Y
WANDTEL . SR, AR 181 Ay a4 HLI) 182 ) )5
8 K 183 ARTAFARH I T veil - type = partial 33,
R 3 M S A6EA 1 JFAESE 4 AR, BT ELJs
AN —BUEEHE Y 5 PR A E, R A B L
MIHERF . FEE R 3, K BUET 3 2L A —BUZ 1
0.50, #3941 .43 BTG 4A IS8R 1
DLRC, 2 EAf A 5 SRR .

2) SEHG 2, FRERNR 2 AN, Tk
JE R T

it 2

rpc| classes# == > veil —type# ] ,

rpc[ classes# == > veil — color#] ,
B UL BRFN AT BRI classes, T AL J5 1
HFRIG veil — type BX veil — color, RpfF 2 vl & A ui &
B O 1 TE AU, TR A SRR

o HBEFEE 1AM, WIXELAR S Bk L
HURE AR rpel classes# == > veil — type#, veil —
color#] , B rpc[ classes# == > veil — type# = , veil —
color# =+ ], R F3X 2 A 514 2 RAAML,
BB Z B A A 22500 . 3 B G IF 24
TR B, & IR A SRR T R Ak 1Y &
XA,

FRERR 3 S 1 4> RPC A, F T 5580 A 5
Byo AWIREHC IR 2 SRR 1A

it 3

rpc| classes# == > veil - type#, veil — color#] ,

AE T HO AL, AR IR 2 56 530 s 5 ekt
JE SR SR (il TR S 2 U T HE4
HI 3 B HT 4 BRI, H BT RCR BE Y conf, 5
unexp; HEF LAE TRE# S ) o 82 X6) LG T A9 52
A5 BRI A B A 2GR T T IR A
S HIHGE AL T A6 502 AR 5 i 4 2R

RS BHBRHEEE—BUE conf, HIFER

Tab.5 Ranking of association rules by conf; from improved algorithm

conf; H# %% MW RG1F W 1F conf;
classes = poisonous, gill — spacing = close, veil — color = white4 ,
1 352 P B e 0.17
gill — attachment = free veil — type = partial
ring — number = one, classes = poisonous, veil — color = white4 ,
2 485 0.13
veil — type = partial, gill - spacing = close gill — attachment = free
ring — number = one, classes = poisonous, veil — color = white4 ,
3 486 0.13
gill — spacing = close, gill — attachment = free veil — type = partial
4 1258  habitat = woods, veil — type = partial veil — color = white4 0
®6 FREXE—BE conf, HFHER
Tab.6 Ranking of association rules by conf, from original algorithm
conf; H# G5 MR M 1 conf;

classes = poisonous, veil — color = white4 ,

veil — type = partial 0.17

veil — type = partial 0.17

veil — type = partial 0.17

1 320

gill - attachment = free

ring — number = one, classes = poisonous,
2 335

gill — attachment = free

classes = poisonous, veil — color = white4 ,
3 339 )

gill — spacing = close

classes = poisonous, veil — type = partial ,
4 340 P wpe=p

gill — spacing = close

veil — color = white4 0.17

5RO 5.6 PRI FT & A classes
JEPET, 26 RIS, veil — type B veil — col-
or JRPETAA B AH A 1 T Wi S AR S 14
o SRR B 2, BEAT veil — type B} veil -
color HAY—HI B, XA 2 HAH & B, Frld,

A I B SR BE 4 Tt S AR AR 2 95 S, T 5 A
B 2 B SCRIARLRG B — Al 3 20 J0 ik 4= 5 R B
S(D

AL SERF AR BEY ORI S B 9 A
AL RIfiE
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545 %

xR WiHREERRBEHEA AT E unexpY, HiFF R

Tab.7 Ranking of association rules by unexpY, from improved algorithm

unexpY; Hi4% 45

w4

W ERES

unexpY;

classes = edible, veil — color = white4 ,

1 226 gill — attachment = free 0.33
veil — type = partial
classes = edible, veil — color = white4 ,

2 227 veil — type = partial 0.33
gill — attachment = free
classes = poisonous, veil — color = white4

3 320 veil — type = partial 0.33

gill — attachment = free

*R8 BEEZBERGEARAME unexpY, HIF &R

Tab.8 Ranking of association rules by unexpY; from original algorithm

unexpY; Hi44 4=

w4

A

unexpY;

ring — number = one, classes = poisonous,

gill — attachment = free 0.25

gill — attachment = free 0.25

1 344
veil — color = white4, veil — type = partial
classes = edible, gill - size = broad,
2 460
veil — color = white4, veil — type = partial
ring — number = one, classes = poisonous,
3 468

gill — attachment = free 0.25

veil — type = partial, gill - spacing = close

ZER MR T8 U FT {45 5 A classes
T, 228 1, MU PHARAS & AR 3 s 1R BT i
TERII, M T H LA 2 USRS AR 2
JEERT R E BT A EL e A, P O A B F
2R 7 AL, BS54 r i R A 3~ 20 A 0
AR RN 5 1175 A 4 R T 58 2 J0 S A LU (% 8
ORI ) R BRI AR . BT UL, SRR R A
B RE LA ol e S 22 BT S 4l iy MU, 38 56 1 0
TEREST
4.4 BTG

LR FE LA T B A
Ea OV NSV PSR S G R N O e s
KT T X sk, IR 455 EVON A T IO, B
Xt EIRSER O AR PPA -

1) 48 E — 4% GI BRI, Bl itk 5 /9 55 3 vh
conf, {EAZ: HBLA A Z M BEAT IR SCHE (915 B o

2) Sk e A AT LR E 22 2R, 3R TP 1Y
SIAT T R, A T A B AT BE T o

3) % E LR, F AR AR A9 45 2 B 1Y
RS, o e B BE S A5 RO A e % UL L
PRAUEZE XS IER o S H A, XM WA 7 i ,
S HE U — ST R P WL U 3 M8 B A T R e
Tt o

£ LT, Btk s A5 A OO T 3% conf, {H
L AR O, H 2 SR Y SR 7 BE Rk
FOAE s A S A RO R T AL R RE

5 & &

HT T SCIBCRIL 42 $i 5 ) A KLU A7 e 22 o
SEIRAE IR, X 8 28 S0 R0 kA7 A A A o
AT FE I S0 DGR EE AT 4R B A A 8k
MO PE— 2D 583 , N BSCHE X8R B TSR R AT R
SCRIKE M7 T4 i 1 SR LRE )y did sk
B S UE , PR I B SR B oy A S AR e
CEINEEpye: i

S I5 , ARSI 5T 5N 52 2% Y AR AR 93 B O vk LA
P RILAIHIE L, TEHG A W o8 2 2400 A R (4 7 %
it P B Zoeiiok e A, B 51 A KR H
b 5T ) K AT I 4 5 A A i B v B 3 o
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