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Abstract

This article aims to study the value domains problem of several interest metrics in association
rule mining. Firstly, a detailed introduction was given to the definitions of five interest measures
involved in the process of association rule mining, including support, confidence, conviction, lift,
and Laplace measures. These measures were explained and illustrated through specific examples.
Then, the value domains of these five interest measures were explored in depth, and their value
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situations were given in two scenarios: limited database size and near infinite database size. In
addition, this article also provides a detailed discussion on the values at the interval endpoints of
these interest measures, pointing out the differences and reasons from other research results, and
providing a more comprehensive and accurate measurement tool for association rule mining
through rigorous mathematical proof and comparative analysis.
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1. 51§

PR B RO AZ I AR P AT D IRy, AR RAERMEE T LR EM RN BE R, &
SRS S IR DU 0 5 280 FH AR 42 e R b B T HE T I SRR D =, e A T R T AR SR U
SR SR ) SR R AE T R B [L] [2] - X S8 040 8 (3 HONRHIF N R 1238 B CUBS) 5%
S UL (1 S

FENZDLIBE R, SR, BASRE. I_RTFE. SR, Laplace Il B 52 A A 32 30 50 5 BERE U
R P PR M e, X S Nl R A e P B TN S AT P A e A 1) [3]-[8] 0 SRR TR
BINESIT S LD, ¥R E R RG AR, JRRA BATHRBIIEA[9]-[11]. thabx s
25 IR B R E AN K — 8. O 7 TS 28I SR BB A, AR SO AIE B T SCREE . BAE
MalSEE . $2THE . Laplace 20 & & BUE YL .

2. XA BEEREX

AATRASEH LB SGEATBUEA TR, 5 (8RB 24 3% DL S AS ST 8 P 72 BEAIE 9 vh A
e W R 13N, A DU, HERME F5 . MEUE E R R DUFh Rl 4% 17 € 3 Pt
SRR . TR E R R I SECA LA RN RYE — MO R B B 4R D kAT 241
THEM A BRI E S, RscEdEgE D 45 6 IR S8, BMAZ YA — Moo riERoR, &
RGN B NERN: “5H 1: {a, b, d, e}; 5 2: {b, c, e}; X5 3: {a, b, d, e}; 5 b: {a, b,
c.e}; X% 5: {ab,cde}; 56: {bcd}” [12].

SES L (BER) [12147 T = (X, Xy, X | A—NES, Bl —HRIEBIR TR, MES X <
NIEE .

WRAE iR gy 4R, WA MILE 5 MZHYM, 2hlE: “a b, c d e’ . BAKE
7 ={a,b,c,d e}, ERFERE—ATHEHE W AR —DIE, i {b} &—A—5idk, {a,b} &— Wik,
{a,b,c} & — =Tk,

FEX 2 (BEPRRRER) [12]47 T ={t,t,, -, t, } N DRI AR S, WEST < T -8 —
MG RRTEE.

PR S — RIS SR IRFT R, DEdESE D ], — 355 IR AT Lo — N is
BT B R ARG E R — RIAELEF 5. 4, FHERRFERE — MG RN g 528 2 A
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REEN —RIAELFF S HES . RECHIEYE %S E SRS D B rsSmineg, g
t=1t,=21t,=31t=6, WHFERNFFET ={1,23456}.
FEX 3 (HH) [12] M (6 X ) TR 26, Bl e T 22— iR, X Rtk
DIHRPE D A, B GIANRE—%$%, HI(L{abde}). (2{bce}). (3{abd.e}),
(4{ab,ce}). (5{abcd.e}), (6{bcd}), X6%K5, HIk6 Hs%,
SE 4 (BIEEERR) [12] > e B D FoR T RS IRFEAIBUE 2 A — e R R, I D Tx T
A RE SC 1~3 194 Tl R A LUK — Bt SR AT Bdie o o . R 4R D b7 3 55 e e o i i
R, WURREE X3 e T AT 4RI R, Wk 1 PR,

Table 1. Transaction database representation of dataset D

F 1 BIEE DMESZBIEERT

HEAR IR A2 5
1 {a,b,d,e}
2 {b,c.e}
3 {a,b,d,e}
4 {a,b,c,e}
5 {a,b,c,d,e}
6 {b,c,d}

SEX 5 (URBH) [12]— M FR ISR BB B i:27 - 27 . & LT
i(T)={xeZ|vteT, t IR M MBUELE X}.

Lo, SF—AMEE X, 22N XIREE: TcT, Hi(T) REFSIRFFE T hiTa F 50 AL 5

op =

TR (T) RFSSIRIFTE T PN HEAR R BEAITNES . Fll: i(1)={ab.d.e},
i(2,3)={be}, i(456)={b,c}, i(1,236)={b} . XEMEHALERZARHEGIHEABE LERN
TREHELL SR LM, ShRpiZ R i({1)), i({2.3}), i({45.6}), i({1,2,3,6}) - FIits
TRTER BRI 5 5 R A X A o

SE I 6 (FRRAFERER) [12] R IUEEBT SR IRAT R RN t: 27 - 27 o LR

t(X)={t|te T, t FrurRAmIEEE X} .

PRRFFEERR Bt (X ) R tH— RIIF SRR T B B 6, XSS bR IR 5 B AL AR 2%, BRI
KL TR AL S T4 X T I Bl t(a)=1{1,3,4,5}, t(a,b)={13,4,5}, t(ab,c)={4,5}

SEX T (GCRBE) [12]— AN THEE X HISCHRFREN:

Support(X) = ‘{t|<t,i(t)> €|E|/\ X i(t)}‘ _ |t|([>)<|)| _p(x), M

Support(X —»Y)=
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Fort, |D|#e% D H % E
SANE SCR SR T X 5 SUEEH, Support (X ) 15 P(X ) il X B8 —METUE S — R BEHLH

Ph. W P(X) i X X' 2o, W45 SUSZARIE AT 7 AT 1 5
[BBEHLS I X 2 “TUE X BTG C R IR B , #4 Support(X)=P(X"). ATETH

5 X' 5 X EHBEN X,
2% X ={a,b,c} , A4 Support(X)=P(X)=P(ath®, bHI, c HI), 2 X PR R A X

R T IR S B P (abe) o A 1 P RERSIRA 5 (115K i P (abc) =1/3, U Support(X)=1/3 .
EX 8 (BERE) [12] X KAEMATIRT, Y RKAEMBFRINEEEL:
P(XY) Support(X —Y)

P(X)  Support(X) @)

Confidence(X - Y)=P(Y|X)=

SEX 9 (RAFE) [7] X HILMIRTHE T Y 19 IR RER 540 P2 b Y IR i LU AR, 380X R0 Y L[]
IR X AY 350 H 3 R 28 e AR 1) LUAE PR e T
Support(X —Y)  Confidence(X —»Y)  P(XY)

Support (X ) Support(Y) B Support(Y) B P(X)P(Y) ®)

Lift(X —Y)=

5B 10 (HafE ) [13]8URE AErh Y AR5 X HILIRTHE T Y A IR I LU A RO (5 2 -
1-support(Y) ~ P(Y)  1-P(Y)

Conviction( X —>Y):1_Confidence(X -Y) P(YIX) = 1_M- (4)
P(X)
RS 1L (R R BE) [L0140 ¥ H W EE e — A28 08 T SCHFIE I BLAS R A, 5 U
Laplace(X —Y )= [t(XY)|+1 _ Support(X —>Y)+UN _P(XY)+1N )

t(X)[+2 ~ Support(X)+2/N  P(X)+2/N’

BASEE. TETE BAE FE DR iy ) B A A SRR A b, U RTT. SR, RIS ik
UL AT SE AR I SRR R ATV R

PAOGEERIIN {a,b} — {c,e} ABITHE LIRPUA DG &, H T EI I (a b}, {ce} FIOCHRN
{a,b} > {c.e} MISCHFE, 2115 Support ({a,b}) =2/3 , Support({c,e})=1/3, Support({a,b} - {c,e})=1/3.
HET X DA N, MRAE A X (2)~A (G) i H S 2

Confidence({a,b} — {c,e}) = SUPDSOUZE)E)?:();;}{; el % :% :
Lift(X > V)= Conﬁd:S:;Si? ( {bc} :}){C’e}) = % = g
R
) e h e
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3. XA BEENESE
AATHGEE H FOPP SR B AR I, [FIEIE B ) H A TR SCFE s H B AE 2R 1 AR AT X EE A #T
SR 1 (GRREE MEIR) WHUE R I R/ D) %5 T N, J4R X FESUE E D b LR Ny, T
B XY FEEHE PE D LTI Nyy o IBASCREEERIE I Support(X ) €[0,1]
Support(X —»Y)e[0,1]-
EBA
3N, <[0N]. FLLSE SRS 27k Xy Support(X) = 2 € [0]
Support(X —Y)e[0,1] [FIF.
SEH 2 (BB B IOEIR) vHE 22 (KK | D) %1 No B4 EAS BEHIME 18 : Confidence(X —Y)e[0,1]

HEHA:
NXY
2 PR 2z ) H _P(XY)_ N _NXY S N
Hi B {5 /% 5€ 3 (2) 7T %1 Confidence(X —Y) = = = o MIANO<N, <N, , Frbh
P(X) Nix Nx
N

Confidence(X —Y)e[0,1] -
SEEL 3 (s BE MBI B HUR P K/ [D| %5 N, LP(X)#0, P(X)=1, P(Y)=0, P(Y)=#1,
4T BB : - Conviction( X —)Y)e{%,ooj » 24 N — oo Bif Conviction(X —Y)e(0,) .
EHEA
NTREHEW, TNHEP(X)=a, P(Y)=8, P(XY)=y, Hha, BNEH, yhEE.
K P(XY) IR X 5 Y BIBCE A, B LARTEARE v R IUE TG A -
OS}/Smin{a,ﬁ}. (6)

ST 5 R () T AT B2
ol @)

Conviction(X —»Y)="—=—.
1-7
o
SNJE i E Conviction(X — Y ) [FZEZEE 5 B .
1) BEL:M:
Conviction(X — Y ) fEFE— MW A y = o b

2) M
T e B, 4 Conviction(X — Y ) sR—F 544

iConviction(x —>Y)=
dy (a-7)

HAN0<a<l, 0<p<1, ﬁﬁU\EIXI‘EﬂOS;/SaﬂIaS7smin{a,ﬂ}idiCmviction(X —-Y)>0,
e

[l 1t Conviction (X — Y ) 7E 8] W7 s P 5353152 G T 7 1) R A 326 14 R 2
W5 A (6) T AFIIE 0 < y <min{a, B} <a , &E A (7), 4 Conviction(X — Y ) BYHUETE F #L A2 -
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1-8 - 1-
1- 8= <C t X Y)s————. 8
B 1_9< onviction(X — )<l_min{a,ﬁ} 8
a a
3) #E1-p Him/ME
K1y max /3 = NN‘lmw%J:
min{l—ﬁ}:%. 9)
1-4 .
(24
N3 : 1-p _1-B
O Ha<pi, ) min{a,ﬂ}_l_g_
a [04
w 1-p 1-8 S OV .
@ Ma>pHt, ' = o ARM o b pAEF LN BT
1 min{a, B} 17
- .
(Rl e o] DA
1-p w
a

K AKXO), A0)RANEAX(8)H P LAFFE] Conviction(X —Y) FEIR:
Conviction(X —»Y)e {%ooj )

ERB KA RIARE): 2 P(X) =02 P(X) =10, FEAGERIEEE AT X XY HI52m. 2 P(Y)=0
BP(Y) =1, R FEBREEP(X)=0, P(X)#1, P(Y)#0, P(Y)=1HMRik.

SEEL 4 (RTHBERIMEIR) BHIR PEI KN D] %5 N, AL P(X)#0, P(X)=1, P(Y)%0, P(Y)=1,
P(X), MAIRFEERIMEIS: Lift(X >Y)e[0O,N], HN oo, Lift(X >Y)e[0,x).

UERA -

NT REHEW, RHEP(X)=a, P(Y)=8, P(XY)=y, Hda,p Ak y HEE. FIHP(XY)
AT X 5 Y FBA AR, BrUAn] AsE y i BUEE DY

0<y<min{a,B}. (11)

ARAE SR THEER E LR Rt 5508
_PXY) v
P(X)P(Y) o

Lift(X =Y ) BIRFERT y BELL R R 2. W 24 (L) A2 30 (12) mT k0 Lift (X — Y ) fHUE
VL3 PR A -

Lift(X —Y)= (12)

0= <Lift(x aY)Smin{a'ﬂ}:min{l,i}. (13)
aff ap
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?\jminazﬁ, minﬂzﬁ, Fr LA

mm{éyé}zN. (1)
$ae 2 RN 2 30(A3) P A RIS THEE B 0N -
Lift(X —Y)e[0,N].
SEEL 5 (Laplace I B AOMEIR) B 2 (K K/ D 25 F N, HLP(X) =0, P(X) =1, P(Y)#0, P(Y) =L,

1 N
2, Laplace M FEEIK . Laplace(X =Y :
A4 Laplace il FE f{E 35 R place(X — )E{N+l N1

}, N >, Laplace(X —>Y)e(0,1).
UERH :
AT REHEW, RHEP(X)=a, P(Y)=8, P(XY)=y, K a,pAwEy HEE. FIHP(XY)
FETUE X 5 Y RIBCE A, B LAy DA E y R IBUETE A -
0<y<min{a, B}. (15)

M4 Laplace(X —Y) 7€ L (5) P 1500

P(XY)+i 7+i

Laplace(X —Y)= é\l = N2 . (16)
P(X)+— a+—
N N

Laplace(X —Y) SBARE KT y (IEZELE S 1 ok 8. AR A (15) LA A K (16),  FIAN
Laplace(X —Y') HHUIE i R f 2 -

1 . 1
N mm{oz,ﬁ}+N
> < Laplace(X —Y)< 5 (17)
a+— o+ —
N N
1
1) & —D i
a+—
N
H%mwa:%;,%uﬂuﬁﬁ:
1
. N 1
o 2 N+1’ (18)
oa+—
N
min{oc,/i’}Jri
2)%%————7J1%%kﬁ:
a+—
N
min{ae,ﬁ'}+l oc+l 1 min{oe,ﬂ}+l
© Ma<pH, =M1 N N EiR R, W o R
OH-N (Z+N o+ — a"rﬁ
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~ min{a, B} + N
g B maxa = N1 g N__ N |
N g+l N+1
N
min{a,ﬁ}+% ﬂ+% ﬂ+% a+% min{a,ﬂ}+% N
@%a>ﬂ5ﬂ‘, 2 = 2)y‘ja>ﬁyﬁﬁu 2< Z’Eﬂ 2 < o
N +1
a+— o+— a+— a+— oa+—
N N N N N
é/%%@) @Fﬁji’ EJ‘[J\/%I‘?IJ:
min{a, Sl +1
o M@ AL N (19)
a+2 N +1

K AN(18), (LYMAZIAKXAT)H A LIAFE] Laplace(X —Y) KIEIE -

Laplace(X —Y)e il :
N+1 N+1

e B 1~E B 5 i (KA [A) X MR L AR 15 S AP AE 2 RO SC 2 st BT 43 B o,
K2R,

Table 2. Comparison of interest measures’ value domain

=2 MBEEEEXER

A
N = P.J. Azevedo and P. Lenca,
PR AM.Jorge [9]  P. Meyer ££[10] N, N, B4 N, , N, 4
|D| > [0.1]
SRR
ID|=N [0,N, /N] [0.1]
D~ [04] [0.]
B
ID|=N [0.1] [0.1]
‘D‘ —>® {lﬁooj —- — (O,+oc)
Wit 2
ID|=N [Ny /N +o0) [Ny /N, +0) [YN ,+0)
B> [0.+0) [0,+0)
ST N N
ID|]=N [0.N/N, ] {o, max {H [0,N]
NX NV
|D| o0 [0,1) (0,1)
Laplace D|=N 1 N, +1 1 min{N,,N,}+1 1 N
B N, +2' N, +2 N, +2° N +2 {N+1'N+J

e RPN RO HAR LSS G N, FoREHEE D PRSI X S el AT X AR
PErb tHELECE, N, Fon8udiE D P i Y (M55 N4, Bk Y FE e e i B K NG R Ik ¥ 78
He e A LA RE, i el A S B 55 B 5 U Y R KR I R LA ORE BT NG =N =N o
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MFE 2 AT RUR I, A SCEE T B0 e DR /N2 5 B DA SR P ORIV T T8 55 IR 0L T DX s & 1)
TE 3. A SRS I 24 B ({385 P.J. Azevedo, A.M. Jorge [9](%C & F1 P. Lenca, P. Meyer %5 A\ [10]
{10 S B AFLE [RANR] 35 B2 P 7 T, 7E RS 3 A0 6 R 603 AR H o 20 6 73 2 5 P.J. Azevedo Rl AM.
Jorge [9]M S E ARSI N T EAFEZE S e AR SCUCHIAE B2 1 e /ME AT A/NT 0.5; Laplace 1 F FEANRE S
T 0.

W4y f5 P. Lenca, P. Meyer 25 A[10]7£ N, FI N, TS 0L, M B (1 E R B A7 257,
HH I e 72 S 1) B R, AR B TIEE X ZEHCHE e r R I S L TR Y R 2508 2 v e IR PR TR
Z, BN, >N, o BUONSEERIN X — Y FrRisfe X fEBahE Y B, R B % 1 0 b 2 AR
FE R, AE R AE SR 2 3 0 R8I35 i ax — B8, BT B R R U B - B HERR A& Ny > N
XFPE LRI AR SO IR b 1 aX — (BB gy Hh 1 € B 1~5E 3 5.

4, g5ig

ARSCIRIFAI R 25 Fp BRI BT, WEFC TN BRI EIR, 3G 2 T7IHH B I TSR
B H{EE. $RTHE S Laplace I BZIX T MR B R AE B0 B R/ T a0 55 PR O T B 35
PRI BEAE NSRS, IF HIE S 554 PIRS SCE s i (N S e b, JF HLRE 1 il
MEEE . g5 ERriR, ARSCEE M E R BCEEMZRE T, IRAIRN TSR B MER. 1R
THEE5 Laplace I EEAEAN [ B e /N6 1T BB, SRt 1 SE Dy A i AAE B (B SRR T, 9Rkh 1 LAAEF
TR R AL BEAh, BRI TSR AL 7 IS BE IR IR, th oy SIEBm BT Fh AR DA S A3
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&E 3k
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