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Abstract

Association rule analysis is one of the most active research methods in data mining. In the process
of finding association relationships, interest measures are the theoretical basis and can measure
the significance of rules, where Lift and Conviction are widely used in data analyses to find associ-
ation rules. This paper studies these two measures. First, it is proven that when the Consequent is
fixed, the value of Conviction increases monotonically with the value of Lift, and Conviction is a
convex function of Lift. Second, when Confidence is fixed, the value of Conviction increases mono-
tonically with the value of Lift, and Conviction is a concave function of Lift. Then, integrating the
above two aspects, we obtain an important conclusion: when the Consequent remains fixed or
when the Confidence value is fixed, the rules selected by Conviction are the same as those selected
by Lift. Finally, the theorems and the corresponding conclusion are verified by using the achieve-
ment data of three grades of mathematics major in a university.
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1. 518

SRIHL A2 48 [1] 2 BARAZ 48 U ) — AN EZW T 10, e 2 H TR RS R SR AL )
BH, BT EESHI[2]. 29858 (5 -DNA 455 7 FIBR[3]. 2E A4 S 5 4] . $EBRn]41
IR ELES] ShERA[6]55E . N T AT M 2R BB I, Ot TF 2 Mg R,
it Support [1], Confidence [1] [7], Lift[8], Conviction [2], LAK 422 HiAth A 8 &9 [10].

I I #2908 32 Z24E Support-Confidence HEZE N iEAT o SR, M8 F SRR BE AN B A B iEA T 42908
W TCE R RN AT R Ft, ERPONZR I FEp, S5 i RIS . il 4%
MR, B AR I DGR B R BRI . (EE, LT AT B R S TR
BISCHREPE  JE AR B SCREFE « R AN S A S I S350 B DL RO S S (R SR BE SR SR [11] o B X R 5T
FIFFEE K, MR R SRt R ERE . Rk, X SR [R] ) MR B 2 B A AE AR S 1 L R e 15
VB GENT AN 2 )G TR B DT T . MR R IR N B A A PR NIE TR R B R AR X
TEAR 25 P g 5 38 1) — A RAZ IR SRR IR SRR I 9] [11]

T b, WMRREIRRAFEDGIRE EZ FICR, FEARIERE KM T —F R E i LA —H
FEREUR, KX 5T N ALE SR M2 408 st 205 200 s AR, 85 B AT T80 42 48 SG EC R U o 75 22
FREROGEIAE R, NP 7HERE . Btt, ABFFR H R IREDGBEEZ MK R, NRBHINZHE
SIS R AL — PP SETE I AT AT TV, R RN RAEAR 2 MR B Pk R R S IE M R, IR AR S
B BRI T2 72 B T AN [R) AU R 3 5

TEVFZ 20 P, SCRR[12]-[L7TAASCREE . BAG . ST FORA A 5 A2 R I DI R 5t 5 FH ) %
R, A TR, [, X PGS N R 1B S A Python HCHE K SO 4 b A8
BEEHE AT IR (RS — S S HUS A . SCHR[12] [1814 H T AnvBEAL I Lift, & Ref% LA AN [H) (1) 35 45 S () 4%
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I I P G 1) B GRAR FE o B 1 R I 1) — BRORIBE 2 A, S+ FE AN B A A T 25040 432K [9] [19]
[20]. Azevedo Fl Jorge [9]7E UCI 17 HHfa 4L 73 Sid i N 1 20 Tl B2 SRk e AR 2 R, FF%0 73
REEFAAT T 0. Wei Song 58 N[2118R 1T 17 3CHFRE . BAE MBS R EIL, JEhe T —Fl 5 5
— PPN RS BE DG R EAIL6TUERA 1 RIS ) —PhOGER B [RS8 M Fuguang Bao %5
N[LTIXR SRR AF O $RFHFUE ST T — S BLR W7, 184 T XU SCRR(Bi-Support) . MUl # 7+ (Bi-Lift)
FNXL ) B 5 & (Bi-Confidence) .

WIETT, BATRIAE— KA N, ST EEAE FEAE SO 2 48 o] DU . EZE TR
1) fEEGHESE TR BT, KT HEEMRAEZ MmN R R, —MEMRE, 55—
ANRMEE, I HAEX P RECD, BE B ERBE ST B BN N, IS A5 FEREDE BAS RS Tk
IS, 8 I A 7 32 PR DG IR ) 5 368 o B2 T 7 12 P DG B T A ] ) o 2) 3 2808 58 A i
HH R SRR U] 73 BT PR SR IR T RS FE RIS T (0 R BOC R A A L £ 8

2. HXRENX KB

SRIFII 3 b7 HL 28 PR SRV Aprior 50925, A FH — Se R IA2 90 i L S e A R R A R AR, B
AR X MRAERTRS SR A3 Y M RE, XEE X YFT(Antecedent). Y Y j5 44
(Consequent). 7E 43 BT I A JG A4 0% R I FE b, SCIORL I P M 80 R 1 FH 1487 B — 2% 2 15 v ff b 2o
THEIEEP S, Hd, SZREEE (Support). B (Confidence) . $27FE (Lift) F1Af {5 FE (Conviction)
& H LR BT 3 [16].

SESL 1 (TERRRE) [22] MK AR IR FFSE WL B TRAE MM i 27 — 27 o LR

i(T)={xeZ|vteT t FIxfMIMTELS x|
Hr, WP —AMEAE X, 2XFRXWEE: TcT, Hi(T)RFHIIRFE T hErE F 5102 LI

S
5E X 2 (FRRFFERRER) [22] MR IR BIARIRAT AR RIMUT t: 27 — 27 o & LR

t(X)={t|te T, t FIRsRifmsEEE X},
e X 3 GCHRE) [22]—MIUE X HISCHFEN:
‘{t|<t,i(t)>e DAX c I(t)}‘ |t()()|

Support(X )= = =P(X),
D) D)

[t(XY)|
D|

Support(X —>Y )= =P(XY),
Hrr, |D| R D EE A4

RANE R IIRAE T X 52 U, Support(X) 5 P(X) i X Hs— AN R I 5 — A BN
o AR P(X) oI X X" 2R, B4 08 LRIz I LR J7 R T 155

RBRENL I X Fom “TEE X PRIFTA TR ILFEEIL” . A4 Support(X)=P(X') . A TETH
¥ X5 X AHABE A X.

% X ={a,b,c} , 4 Support(X)=P(X)=P(athi, b, c ), i X IR RS X
Hh R AN T AR ER S 1BE 5 P (abe)

SEX 4 (BARE) 22 X RAEMBIRRT, YRR EE
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P(XY) Support(X —Y)
P(X)  Support(X)

SEX 5 (RFHEE) [16] X HILMATHE T Y RIS S8R E b Y IS I EE, BX Y 3t
7] L2 X AY 230t B PRI 2 e AR ) LU A PR O i T
) _ Support(X —»Y)  Confidence(X -Y)  P(XY)
Lift(X > )= Support (X ) Support(Y) B Support(Y) B P(X)P(Y) @)
SEX 6 (BB E) (215 Y AR BUIMER S5 X IR RTHE T Y At UL 1) LU AR AR A 15 2 -
Conviction(X —»Y) = 1—§upport(Y) = P_(Y) _ - P(Y) : (3)
1-Confidence(X —Y) P(V|X) , P(XY)
P(X)
PR 1. Lift £ — PR SRR, RZ2 0BT & SCAAL g L (G) e, S6br b, & n] LS s
TRXFIE A

Confidence(X > Y)=P(Y | X)= (1)

P(XY)

=uMw»m,ﬁ%=quHYFE&F$SO

. P(XY
Lift (X —>Y)==ER3§YE%?5

KRR NREFEAMERET X Y, BRETY > X, & XAY Z[EX K R EH .

Hf# 2. X HLAY Conviction A A “HEEAR” B3 “HHRZE” [23] [24], TATVCHAAEE, FNX
ANFRPR TR, AN NER G (RS R I B S (DB NER ), JSTHI AT LA B, 3X AN Conviction (X —
Y) I HUE FI TG 2 (0, 00), AS—iE &bk /INERGF . 7ESCHER[2] 5L, 4 Conviction #H HiSR KN, /EEE X —
B N E s, BRI T LEUE S RO AN R AR AR, g 23,712 BN Conviction BUE 2K
T 1.25 (1, I H LA 6732 2K Conviction HUH oo, 17 HABATTA 45 B, AT 4B A0 43 i
Conviction BUEE[1.01, SR e BB 1Y, BRI

BfE 3. Lift Sibr b, Wi E X B Y RAEMMER, DB R Y RAEMBEER, Lift 52w n)
ke,

P(XY)  P(XY)/P(X)
P(X)P(Y) P(Y)

SRR T ML, iR AT 1, B0 X IR 0T T Y IR SR e
N RTRERAL, B0 X RSB Y R, SR RTFHTE T SUBRRME T Y 0% TR
PSR, W) X (200 Y (2 RS 07 RSt AT RS, SOI[251,
?&?%&—&%é,ﬁﬁ%iﬁ%%%x%ﬁ%ﬁv%ﬁ%&ﬂ?%»o

JEAR 4. Conviction TH{EFEE “T{S” MIAE. HUEANE). 4T LPY)IER Y ALE TR A
H, B 1-PXY)PX)ERR Y AE X BURAEIBER, R ATE MR KT 5 e, B Y Rk R
REAMBR ST Y1 X BARAMSL, 25T X BT, T T Y (0 AT
TG, L0 Y R BB R IR T ¥ 2 X B RN, MAT X 5 B T
YHRIEL, BRI “HEET T Y AL

3. RAESWHEREMER KR
AT T ¢ 5 0 D e BT P % B A7 DB — 1 BT TR AR

Lift(X —Y)=
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e 7E [ % J5 ORI B 58 B B BRI RIS SE bR ol T, 5 T R THRTHE R EE LR
EH 1 BJ5Ti(Consequent) N3, RIP(Y)=c, c &%, MIFAME RS T F R4S 0, H Conviction
(Lift) & — MM R AL
{ERA «
. 1-P(Y
¥ Conviction( X —>Y):1_(—)((\)()

- 5T AR P(X ) 15
P(X)

Conviction(X —»Y) =

(4)
e Lift 1952 X AXQ)EEATRTE, TS

P(XY)=Lift(X > Y)P(X)P(Y). )
SR JE R A RERA A (4) B R 4521
POX)[1-P(Y)]

Conviction(X —Y) = (XI[-Lit(X >Y)P(Y)] . (6)
M P(X) =0, Fmr LR A (@)L fRiFR -
Conviction(X —Y)= L-P(Y) )

1-Lift(X > Y)P(Y)’
2 A(T)RHE EERMIETT I R B 50 B BB P(Y ) =, JFERE B S EEAR TR T HeA 4

54: Conviction(X —»Y)=g(t), Lift(X >Y)=t, FUAXT)TUBREN: g(t)= 11 ;

! 1}L1ﬂﬁﬁﬁmﬁﬁ:

R ¢ AR, AR EE S B T 0 < £ < min{ ——,—
P(X) P(Y)

1 1 1
t=— L BTt R 0Sts—t <t WHO<t<—.
P( )’ P(X) P(Y) P(Y)
FE, EIHE A s S 5 ) RO 5 L% W 2 D X
SRR SRET g (t) 9B S EOR I S, KT B 5

o (t) W FECA:

XA X 1) B AR AL T [ W 1

g'(t)=(1—c>[—ﬁ}(—c)-

L <0, Bitg(t)>0, BIg(t) At mHAMEmAL.

Ky0<c<l, pril(l-c)>0, -

(1-ct)
g(t) K=k FHON:
I il el N B i )
(1-ct) [l_P(XY)J3 (1—Confidence(X —Y))*
P(X)

K hc<1, JfH Confidence(X —Y)<1, Frbhg"(t)>0, Blg(t) 2t AR,
L EFTIR, MG TR, S B2 SE T FE I B 3 iR 4, I Bk %L Conviction (Lift) 2 — MM 4.
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JE FRIE B 58 5
SEH 2 WHEERZAEN, B Confidence(X »>Y)=c, c A, NHHEREREIEIA LRGN, H
Conviction (Lift)f&—4M" & k.
HERA:
e Lift 1952 XL AKX (Q)HEAT AT :
P(XY)

( ):Lift(x SY)P(X) ®
SR G A @R BIHA(E B 2 L) H, 153:
B P(X,Y)
o P(X)Lift(X —>Y)
Conviction(X —»Y)= 9)
L P(X.Y)
P(X)
BB B e L) RN BN A (9) ] 4l
~ Confidence(X —Y)
Conviction(X —Y) = Lift(X ~Y) (10)

1-Confidence(X —>Y) '’

B\ S (10) 15 BB A P AR T B2 1) pR 0k R 2K
Conviction(X —Y)

3 1 __Confidence(X —Y) 1 (11)
" 1-Confidence(X —Y) 1-Confidence(X —Y) Lift(X —Y)

w1 7€ B % Confidence(X —Y) =c, F HR#i{E AR TT MK T 8022455

Conviction(X —>Y)=h(t), Lift(X >Y)=t . FEILARQ)TUHIERHN: h(t)=%—%-%o
h(t) BB SH A W () =—— 1 h(t)=——2 . i F0<c<1, t>0, FILN(t)>0.

1-ct? 1-ct®
h"(t)<0, RPh(t) Ayt it H2 MR

gEERTR, MBEEERREAZE, BEERIRTHE B kgL, H K%L Conviction (Lift)/&—
MpR . & FEIER 5E EE.

B EEEE 1 AEHE 2, B3%8: 2 Consequent AEEERE Confidence AZ8RY, F Lift Bi¥
Conviction FMEHEFF ik H Sk 0 2AH B 1)

B3] B, BN HYERE E R Consequent Bi# Confidence, —IL/AFIRZ &N, AR5
FUMAR SRR Lift (89 AN BICHEFPAS 20T 1, ARIERUARHE X582 Conviction M/ EIKHEF 2 KIRY 2,
XM, RBUBF 1 AR 2 X6 RN e 4 — 8. B4 4R T BT 54 Lift B ECH SR
gk 2 4 R R Conviction KT B85S T 53 AR SEAME B SRR, FrLAsE Xt i, sibs b, FA
Conviction #2 Lift fJRR#, A4 Y Lift BRUEEAMER, RIERECOCR, HEETHEH Conviction [)—/ME, X
PRANEL N I 38 /] — 2% R0

4. BRI TIE
AR — A SRR I DSOS R, B 1 RE R 2. SIS
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PR B F SRBAN T SEE AT BT R HUE, SR 5 22 ) M B 8 1] AR 3 2 B B MEAH 5C 78 L

SR rR BT (AL A Rl R K% 2016~2018 A RARHAEIREE NS, 18 )5 22 S R rhARfE“
BEAE” o ZBRIEIC T R 2016~2018 =AMEHECA ISR Mg MO fE B ST E RS
Pk IE 233 BB S B8R R AT R A E R TR — A A E S, &
o 25, WA, Sl PR, BIREER . BERAAR. RS T . IREEAAR. SRS IR SRS
BRGRE S RARPER . REE IR L IR A Z20r JFORAL. B uliEm . b2y, 3k 19 T,
AP EEM RS IREEAIR. BSL 20IXI8, EafdEink 1R,

Table 1. Education data display before preprocessing

F* 1 FALERTH B BIER R

o WA R o
Loperen0 K HE() 0 °
122%%5507 15 % Jeifi (o 20) 83 :
122%4x%07 WA (E) o4 °
129wwx07 (EE 0 °
122%%%%07 SR () 8 :
1225507 ok 80 3
127407 A 5 IR 41 3
L2pwsxx07 B 1) 74 ’
122255507 PR A 60 3
12255407 SAb (4 ) 88 ’

BRI BAR AR FRAME BRI . Beli i AN ILRS . [F— TR 2 B (R« 22 A Bl
AR 2B Tk A — TR 2 ARSI IRSEE O, 7 ZEX BT ARG BN AL T AE 2 5 Bodfa ity
RIS 2 AR AR .

4.1. WIRETALIE

JRGTACBRAF IRAE I 1 B, 36008 8 BBk, T 7 NP IR R =R G Bt 4% A [F i
PEOT TFREAT 4, 58 8 NP IRIG T &R AL PR ) = ANME R RS T & I

FHL: I EE R

BH2: IHERSESBEH KL KST.

BH2-1: I RGBGE.

HR AN AR AESE— TR P 1 SO S R R 0 - RIS AR N o =1-n(ny -1),
Ho o R4 TAEIREE | OBUE: n RIETISHG ny R4 T KRR | (50K EXRCES,
TS MBVEBE N 0.03. FINENMERRMAENSA R, DUREEMERAERRTE LA 25,
FrL, i, j BUEVEE RN ER PR AR, BRI 2 fos.

RHE, R AN, a2 xE WA 60 7, BT, KDy, fERRET,
I T IR A 60 2R I 2 B A 60 ) (A AR X AT IR R (I SRR S T v, N
T XX PRI T 22 A RR I FEARFE L, KRN 60 20T 4T FEARE) 60 73BT . fE I IR
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AR RS i
i AR |
fmmmmmemmmeeeeg PEE2] HF2-2
| otem | S ; K ) 0 D] 2oted s | |
| Cragae || 27| TREWE ’ BEFHERA | | swemmma | |
: o \jjl Lo ; 257 #55
| oo || L | o || R BRI
=t e I 3 | RIS b | TARUEREHEE | JA—{e BBt FREEHE
| L S — L |
Dl ooisgsepes | 1 N b | otsgee |
T EmmeE | | e | PR IEN L | Bmm |
RS P S S— R :
| s | HIREEREN i
i S S !
§ PHS| GRS !
Figure 1. Educational data preprocessing flowchart
E 1. HERIEMAIERIZEE
Table 2. The value range of parameters i, j
2. ¥, j ESEE
4 2016 2% 2017 2% 2018 %
i 1,23, ..,9% 1,23, ..,77 1,23, ..,62
j 1,23, ...,191 1,23, ..,197 1,23, ...,168

Fi, AR BUL TR AAE 40~95 Jr 2 6], H2, HERAAELE ZRANE G, AT AR 5
BEREEASE T ike, FroAAE 00 N IR A g, 7 50~95 i &id. N T ikFEAE R
TISH, 53 B0T LAE 50~95 2 (8] 434, AT % E n =0.02 . 0.03. 0.04 47 T 5256, K, X7 =0.03
LT 1 088 43 A 7E 50~95, & IEETI 24y =0.03 .

HEE2-2: BEZ XL

H TR AN G E: © RS INEE TR A0S IRl ) A A M R S R 2445 704 60
gy @ WER—ZAESIN T ANE, HARBIEE X TTRIEAE R, AR X TR L R & RGN 22 A %
TERZ RGP KA. sAh, WA 2 AEAER T TR T BB IR B0y 0, JATA NI ik
Bz, EKRRER 0.

AR A _E RN RS 2 A B WK GREAT I &, RYE 224 1 AERAE | 05 WS scores, » HE AR
RS DataOld, & E— N2 E AR A:
scores;, Hid K H =1
0, Hilik% =0
60, Hik K > 19 Hilid %t ’
max {scores; |, % BVCH > 1{H BB %3

DataOld;; =

Hebri, jRBUETERINE 2 .
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BH3: MBS

R B AE [ 5 G R R0 N (7 B AT SRR IZ 5, 3 BUINBURSHE R Data.

A BFERES I LA HIETTRIE.

H i S s 6 o RS B RN L MY SR AT SCIBRIIN 234 L1 75 20 S0l v o R R AR AT i i

RRIEIX RS 2017 e R “ M geito2” M “E RS THEREE” LR, BLES:
FRU RNl b B IR AR BRI VIE BRI K, #E 1 /& Zd T o iilies, Wk 3 por.

Table 3. Selected courses classification

3. FmikiRIES K

b EER NILBER Fb kiR
(RS L)) (AR (Hrrsiie )
CRSEARE(T)) (CREEALEEREBE D (i8%5)
2 (B AT LAY CREFFEER(—)) CHlrEE R 2D
CE2 o3 (1)) CREFFER(T))D CIEl = 2347)
CH2 o Hr () CREFFEE(=)) (C/ESc3 V)
CErezarFr () CR2FEE(Y)) (Gik2T7ik RS T
CEB TTRE) (EHHIR) (B2 BEHLIL R )
(R CEYID
CEAE T CRHRRFIERL I Z5)
(FERIE & Wit CRNP A JE R )
(QCRPSSEEiEaT APl CREARBUR P IR A 2 S
(AR RHOL) UEECED
(W8 (€= @)
(CHE g (EEE)
CHEPLEAD CREEYH( L))
CREFEL(R)D
CREAAEOVAR T

CEAIEE B IR SIEHIER)
Crh A 2 44 2E)
(CURSESE ¥ NS

(B AR BB T R ot 2 2 SO R R R

R 3HILD A T A3 TTIREE, W T NS M B RS THER T AT KA A 7
FEE M BR S TR IBIR . FIRARYE R 3 TCURE IR “ mss Q87 XTTIRRE SN 2 At AT
8L, “HEEa T 08 3 AT, CREEIGET 7008 4 D HUT AR OL R A . KR T
SR E — T TIRFE AT BAE 2 NS A 2 th T B LRIE SR ROR , IF BAE 2 A 223 b SRAS AR R 7 $L
BTl EAFRZES A, NS FREREE, A= A2 IR 8. I, 75 B AE JL A 73]
TSR TTRAE & I8 — TR, A SCRI 1R Rl — 22 AR AR S 2 A 22 T i A PR AN 7 Bk AT
FEEZIRRE NI B X BB AT SR IRAE A AR LA K B IR SR REREE A4 IR D 4 P
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Table 4. Details of the merged courses

® 4. BFHREFR

RSP R
HERA(L), FHRB(T) e
L TONE 'S 2 I\ CZ (D) g
Wi, HERgil W0 5% S it
REAEL(E), KEFPH(T) S 2z
REFHAE(—), KEWIE(D), R¥HE(S), KEEIEQY) T

Sl iX — P ERINORRE e 1 i “ S S ARB () — @ A (R) 7 SX R TUAR BRI B, TR T8
HARMBR, PR 723 RN R A7 B S SR R, JRARIE PR 43 TR N 35 17,
FF Ja S RO 240

FBEES: BRI

I RS A AL BN T O HRFE N BUN T 50 A, WZAE RN N fe7E B b AT AR 22 0, R At i)
BTG B e B o

X EL, AU BT O MRS T 50 A, A R 22 A g IR R R a0 R “ N Seil22”
TR0 146, WRRFRI Y2255 N 3, T 146/3 = 48.66, XEIRERA AN ] 49 14
i (H2, BEIGERIRRERSS2 1, DERRENE08 5 50 4, MH20N 1 FRFES08 4 505
iR L, TR E S n, Rkt 50 T2 A&, EiXE, RAITCLHRE 2016 K HHE
BAIE T X AL, Hod AT 7 2 A IR BN ST 0 IR AN EUD T 50 A, 9F X 7 4B H s 1.

TERIBR—2e2 4 5, BT FE M 80E TR T 219 #2448, o 2016 2% 87 4>, 2017 4% 72 />, 2018
2% 60 1.

HHE6: AWHEERAE .

A S A T REBA R B — TR R SR, UK T TERAR 9 73 B FH 3L %l MBI AT A JE MBI
B R IR 7

ABEET: 1 HE— R RS

N T TEBRAN RIS T2 43 DX B A [6] (R 520, 0 AN 1 R G 4 By — A Bl i A7 e K e /N A —
o PEAITHER N
Data, ; - min{Data,; |

bata,; = max {Data,; | - min{Data,;}

H, Data, | 2IBURSIEE j 5, j=1,2,3,--,35.

HEES: S =MELIIRS

B =AMEL A — A BEE DURFE N R B 3T & 9. BRI =AMEH 219 42424 35 [ TIRFE M B & 5
4t SCORES, #i4r#dfi 4 5 Fom o

% 5 MR AT NE— NSRS DA ER R RS, H RSy 20 i K/ NA—1k
B, MAREG N E . BAREHR IR EE D IR 7 T T R .

4.2. BEFS&ERBRS SCORES HIE MM miL
1T PR SRS 0 B0, 2 1% B R TRUE-FALSE HilE, EIAMBARIEH, 30 o
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Table 5. The final scores recorded in variable SCORES
52 5. REEEINALS SCORES

T xR EHEg  weRF MESt . BeE@iR S Enk AN MAREYLERE

160***223 0.65 0.71 0.62 0.71 0.63 0.90
160***123 0.24 0.49 0.26 0.74 0.55 0.25
160***328 0.41 0.29 0.74 0.81 0.63 0.55
160***106 0.05 0.53 0.25 0.05 0.04 0.05
18*****129 0.88 0.33 1.00 0.87 1.00 0.92
18*****221 0.56 0.22 0.41 0.29 0.65 0.65

BOEHAREAT B UL . ACBIE SCORES 4 T 4 244 % A FF DataOH =(d; ), i=12,--,219;

j=12,--,35, R IERYAE, JACGRRIE. Mk DataOH F AR IoE d; UIEE A (12) & o
1, Xj 2 1 +0,

{0, others '

U_ (12
Sk, xRS AR | IFRMAAAE, o, (P E R | £ MRS, o, AT
PR | RS2

fER ST, 5 RO WORRAEE OSBRI T P + AR R, RS AL
BN A, TARET “FHIM + bR M2 KRR 44 00 1590015

4.3. BETHERERSLIRLEIE

AP FE T o A B L 1 2 K e BRATTHI T4 H R ) 58 BEAIAR S G5 R HEAT SEIR IS E . [R]I, I
A RATRI I RE, T ik H AR N S St 1 A P BT Bt £

4.31. BETHERRE XK NHZHE

WRIEHIE TAL B 45 DataOH, 1P AT RIBNIIZHE . o, RATESZH AR “R— K
SEPRRE S ST IRGUF IR OL T, K=K 0 b SR AR 22 ST STt i XA . & 5B Apriori 5%k
PRSI ON 0.06, 2T, RE, BUER/DNEMGEN 0.5 FEATRBOWNTZNE. HZ, XEi
BRI, BT AT IR RE R A K =P EIER, SR BB AT RE AL E N KT R, AR A 2
PAVRE, PFOVEATT &% X TIRIE R BB o PRI 5 ZO0 2 48 R S BRRU AT 0k, MR Lk
PR e a ROREE 1 1067 25 RBRAUN, 3X 1067 2K FUNDCKRE T )5 83 T # g Bdla i e B IE .
Hri 5 2 ANE 5 2N 6 Frm .

1 6 AL EAE FER P28 21 B OB BEAT P P HE P IR AR B0 . 35— 2R SR ik 5 s
ik, MR HHHGT. ERRBILSEF N . REME IR AR “EE SR . MR
WHHHG M E R REIS” X =T TIRIE RN 22 B LU (18, ARG “Heeseis” X TIRIE
AIRKIFTBEA LS, AN AT A AT I 0 T LT TERAE A AT AR . (R A7 — L2 4l 2 ) Sk
U5 AT 2B RR AR  A —FE 0, HERAAAE - E. XERMTALRSHNET,
T AP RORAIE S = S TR AR B, ARSI A AR - S S HOR B A U, UMERREE
ZRISRBRAN, X5 LAAS 2 A RN 5t B 9 Ao i A2 HR I — 283 O (B A SRIBREN (X AN 2
Jr R E BRI -
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Table 6. Association rules based on educational data mining

6. BT HEHIEIZIEA X EAA N

HIT 251 JE 35 RIS BRI RIHE BIfEE Laplace
FILEHARGH, B 5 E L, 0
T Mo st 00731 09412 50273 13.8174 0.8947
PR S HAe G, R AR R €
Ao U [ V=153 47 0.0685 0.9375 5.1328 13.0776 0.8889

SRR, RIS R ST,

. B2k g 0.0685 0.9375 5.0076 13.0046 0.8889
S, SR LS
23 [a) i J L] Bt 0.1096 0.5000 2.6707 1.6256 0.5000
Ry B S s 0.1187 0.5000 2.6707 1.6256 0.5000
RFEHES Gt oOnEL RN 0.1142 05000 2.6707 1.6256  0.5000
BUESHT, W TR B SR 0.0776 0.5000 2.6707 1.6256 0.5000

4.32. HEBEEIELREELIE
SER 1 AUER 2 fath TG A BRI OC R, X — 0K L E BEIE s B, AR
) B R B, 2l BB AR AN R B B SR, Zeihle B 1 ME B 2 o s 1 AS [ 0 R ) 1Y) By
HEMR, oA B R 50 5 28 LASGAIE BRA T i $/8 28 PR A EmfR 18
FIRER 1 BBCE AT, s =M ST, BN A i = A P(Y) L. ARSI P B =4
JETA RS CHE SRR RN HBENLERE” o AFE 6 HI 2 X =P S TR G IBCRI U 43 ) i
ok, Wik 79 s,
Table 7. Association rules based on educational data with “Regression Analysis” as the consequents
7. BETHERERUA “EEASR” BXEAN
R JEU ORI BRI 1RTHE WS/ Laplace
FESEREE N, BEEAR SRR [E R oAt 2 3 SR R B304 0.0685 0.9375 5.1328 13.0776 0.8889
MRS SHE G, Wi, BRI
Rtk 2 SRR RS
MU, BRI 5HORST, BEAEAN
Rtk 2 SRR RS

[A]J443#7 0.0685 0.9375 5.1328 13.0776 0.8889

[8]J943#71 0.0639 0.9333 5.1100 12.2603 0.8824

S REL [ J943#7 0.0959 0.5122 2.8043 1.6756 0.5116
B [8lJ943 47 0.1050 0.5000 2.7375 1.6347 0.5000
Lo B AR R B [ )443 47 0.0685 0.5000 2.7375 1.6347 0.5000

Table 8. Association rules based on educational data with “Mathematical Experiment” as the consequents

F 8. ETHERIERIA “HFESLE” AKBEHRN
I JEOU XFRE OBERE O RIE MEE Laplace
B SEESEN, MR RS, SRR s 0.0731 09412 5.0273  13.8174  0.8947

FIESHARE Y, WO TR, 2R mENE,
#xie 5 g

BEsns 0.0685 0.9375 5.0076 13.0046 0.8889
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25 [a) i J L e] e 0.1096 0.5000 2.6707 1.6256 0.5000
R Bt 0.1187 0.5000 2.6707 1.6256 0.5000
BUE W, WO iR By 0.0776 0.5000 2.6707 1.6256 0.5000

Table 9. Association rules based on educational data with “Applying Random Processes” as the consequents
F o ETHEHERIA “MAKHIEIE" B9XERAN

i 23 J& YRE BEE IRIHE HEE Laplace

HUE 3T, Bedot, Sk SEERE Y SIHBEFLEFE 0.0731 0.8421 5.1228 5.2922 0.8095

SE SRS, WU, BeEa . Bdaadr NHRENLERE 00731 0.8421 51228 5.2922 0.8095
HUE I, W TIRE, EE, B N FBEFLEE S 0.0685 0.8333 5.0694 5.0137 0.8000
W ITHE, HARRHIR MFHBENLE R 0.0731 05161 3.1398 1.7269 0.5152

WM IR N FHBEYLEFE 0.1142 05000 3.0417 1.6712 0.5000

MR 5H ST NFHBENLE R 0.0913 0.5000 3.0417 1.6712 0.5000

e R 2 BBGE S, ik =M EAE L, B2 5 [ € = Confidence (X — Y ) N, 7ESL5
HRRTIE BRI = AN B S E N 0.5, 0.5357, 0.6087. M7 6 U 21X =i B A T 1 S T A D) 43 1) 7 32 1 ke
% 10~12 FizR.

Table 10. Association rules based on educational data with the confidence level of 0.5

10, ETHERIEEEER 0.5 BB

A J& i TR BEE BIHE S Laplace
BUEHT, BT, B WRERE, NMARENLEFE  0.0639 0.5000 6.4412 1.8447 0.5000
KEVH, BT, BT EUE5 4T, SFBENLEFE  0.0639 0.5000 5.4750 1.8174 0.5000
BUEHT, W, KR¥yE B4 4T, NFRENLEFE  0.0639 0.5000 5.4750 1.8174 0.5000
R EIHES it KN 0.1142 0.5000 2.6707 1.6256 0.5000
BUE ST, W T e asu; 0.0776 0.5000 2.6707 1.6256 0.5000
BAE T, W TR Giit 7V KN 0.0776 0.5000 2.6707 1.6256 0.5000

Table 11. Association rules based on educational data with the confidence level of 0.5357

=11 ETHEHIREFEE R 0.5357 FIKLBEEHN

i1 S5 I YHEE OBEE RAE WEE Laplace
MR SEF G, B BE4 4T, MR 0.0685 0.5357 5.8661 1.9571 0.5333
BT, MRS5S 447, NFRENLEFE  0.0685 0.5357 5.8661 1.9571 0.5333
BUEHT, W TR, BT EUE45 4T, RFHBENLEFE  0.0685 0.5357 5.8661 1.9571 0.5333
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AT, MELEHEA Gt 2E 1 S N 0.0685 0.5357 2.8615 1.7506 0.5333
BUEHT, W T, KR¥YE BE S 0.0685 0.5357 2.8615 1.7506 0.5333
KV, Wik, BUE S Gt AN 0.0685 05357 2.8615 1.7506 0.5333

Table 12. Association rules based on educational data with the confidence level of 0.6087

=12 ETHERIEEREE N 0.6087 BYXELHN

i JEi i
BAE AT, W TRE, KEMH, T
MR SEF S, mE 3 B, 2%
AR, =R s, 2%
KR, THENEAR B sLs
KEYIE, 2SN LA, H R 7 i e
HAE AT, WS TRE, KM, e
Wit SHER LT T

SRR
0.0639

0.0639
0.0639

0.0639
0.0639

0.0639

BIGE #IHE

0.6087

0.6087
0.6087

0.6087
0.6087

0.6087

6.6652

6.3478
6.3478

3.2513
3.2513

3.2513

Wi{= % Laplace
2.3222 0.6000

2.3105 0.6000
2.3105 0.6000

2.0771 0.6000
2.0771 0.6000

2.0771 0.6000

MRS LR RRREUS R 7~12 3K 6 DMRISAZIE =N — 5 CHEAT 70 4L, LA [F) X8R P & TR ) 4
2. Hoe, USRI b, DA A, 0K 79 R 3 AR T AR AL, i
2 Pose SRJG, CARTHEAE i, LABREREVE RN, #k 10~12 i) 3 HBUE 2 H £, i

3 it
MY - mas
Teed
. N FH B LI
10 H
=
S 8-
k=
>
g 6 -
@)
4
e
0 .
3

Figure 2. Lines chart of conviction and lift under different posterior terms
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Figure 3. Lines chart of conviction and lift under different posterior terms

El 3. TEEM T HEESRAEINEE

M 2 R 3 X P I R AT UL, P ey S UL SRS RE fa sy, fraes 1 AE R 2
KT WG BRI L A SRR A . P 2 rR (s EEAN SR TR (0 e B PR R B R B R R, R ET
A ERE 1 ih e I SS R IR . 14 3 A {5 FEANSRTHEE ) ol B R S B L U1 pR B0 A, PRI W] RAOA
DB 2 R M SE R IERG . J0AIE 1 P E B IR A 15 1 S AR T PR B TR 1 G AR

5. Z5ieRYSEIN IR E
M 6 BT, ER— Consequent, BLAbIESF “[BIHHHr. NABENLEFE” 5212 4040
% 13 Fiomo

Table 13. Association rules based on educational data with “Regression Analysis, Applying Random Processes” as the post-
erior term

%213 ETHEHREF/TA “BYVASH. NAMHLITIE” A<BEEN
g J& I TR BEE RAE #EE Laplace
WA IR BEEA T BUE ST
MRB S KEH
BAE T W TR BT,
MRt 5HFST
BAEHT MR IR S H B ST
K. BeEOr

B4 4. N FBENLEFE  0.0639 0.6667 7.3000 2.7260 0.6522
B4 4. N FBENLEFE  0.0639 0.6364 6.9682 2.4989 0.6250
B4 4. N FBENLEFE  0.0639 0.6364 6.9682 2.4989 0.6250
REE, Bt B4 47 NFRENLEFE  0.0731 05161 5.6516 1.8779 0.5152

KEYE, B TR B B4 47 NFEENLEFE  0.0639 05000 5.4750 1.8174 0.5000
BUAHT W HiE. KR B4 H7T. RABENE R 0.0639 0.5000 5.4750 1.8174 0.5000
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W4 1B L MIRTIE . AUDUERFE RS, IBIAT TR A R e 14 PR . 3% 13 MG A
R PRSI, AT T2 45 R an <k 15 PR

MF 6 BEATHRIL, BEALILE R —> Confidence, BbAbi%$ Confidence = 0.875 £33 Z &M+ 16
Fs o
Table 14. Arrange the top 5 association rules of Table 13 in descending order of lift and antecedents
14 Bk BRBREAE. SIEREFHTIAET 5 XA

({1258 J5 i XFE BEE RIHE HEE Laplace
WO TR BT BB T
MR SHEG . REYHE

BT BRI SHEH S
RV HF o

BUEA T HHATTRE. BT

B4 47 NMFHFENLEFE  0.0639 0.6667 7.3000 2.7260 0.6522

B4 47 N FRENLEFE  0.0639 0.6364 6.9682 2.4989 0.6250

B4 SRR 0.0639 0.6364 6.9682 2.4989 0.6250

BUEHT HH R REWH,
MR SISt

BAE AT MRS5S BeEadr BAS . NMAHBALERE  0.0639 0.5833 6.3875 2.1808 0.5769

B HT. NMABENLEFE  0.0639 0.6087 6.6652 2.3222 0.6000

Table 15. The top 5 association rules Arranged from Table 13 in descending order of conviction and antecedents
Fe 15. ¥ 13 RBBRAGE . RIBSEREFHETIRYAT 5 5B
AT J& i R BERE I MEAE Laplace
W IR BT BT
MR R SIS Ky

HAE M. MRiIR S S
PN /b N )

BAE T WM TTRE BFT

B4 47 N FHBENLEFE  0.0639 0.6667 7.3000 2.7260 0.6522

B4 47 S FRENLEFE  0.0639 0.6364 6.9682 2.4989 0.6250

B4 MBS RE  0.0639 0.6364 6.9682 2.4989 0.6250

MR SIS
HAE T o TR RE L g
Wi SIS B4 SRR 0.0639 0.6087 6.6652 2.3222 0.6000

BUEHT MRS SEFGG. BeEaodr BASH. RABENLELFE  0.0639 0.5833 6.3875 2.1808 0.5769

Table 16. Association rules based on educational data with the confidence level of 0.875

< 16. ETHEBIREEER 0.875 BB

I3 JRWL SCRREE EASRE $RTHEE 1SR Laplace
KEE RS =T LT HiREE# 0.0639 0.8750 6.1815 6.8676 0.8333
KEAmtlie 2. B HikEHE 0.0639 0.8750 6.1815 6.8676 0.8333
RS, SER% HBEIH A 0.0639 0.8750 6.1815 6.8676 0.8333

A SR SRR A A AT LT
Mg 5HH G KR
AR EEHTLAT At BdE b
ML 5HH G SRR
AL ERATILAT. BeE b, BRI S HE g
REEL. SAZ R

90 0.0639 0.8750 4.6738 6.5023 0.8333

905 0.0639 0.8750 4.6738 6.5023 0.8333

90 0.0639 0.8750 4.6738 6.5023 0.8333
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e e 16 4ZIRIRTHEE . RUTUARREF HES, S HURT TLAk 2N IR 17 s #4535 16 #ZIREAMERE. I
SRR, ST T2k N A2 18 P

Table 17. The top 5 association rules arranged from Table 16 in descending order of lift and antecedents
= 17. 13 16 BRIBIRAE . RITIEEREFHETIRYAT 5 BRI

Hij I3 JRI SCEEE EEE IRFHE HEE Laplace

REWE, RE¥EAmlis . B0 ke A 00639 0.8750 6.1815 6.8676  0.8333
REWE, KA R Fiorrfd. & sifE#&  0.0639 0.8750 6.1815 6.8676  0.8333
KEEptlie 2. Bt kLA 00639 0.8750 6.1815 6.8676  0.8333

KA TS AR LA kLA 00639 0.8750 6.1815 6.8676  0.8333
REAFIIES . SE5R% HFEHA 00639 08750 6.1815 6.8676  0.8333

Table 18. The top 5 association rules arranged from Table 16 in descending order of conviction and antecedents

= 18. B3k 16 IRBWMIEE . BIBURMEFHESIARE]T 5 FREAALN

I JEWL IREEE BEfERE O $RJHE WIS Laplace

KEDFL, KEFAN RS BUEST LA 0.0639 08750 6.1815 6.8676  0.8333
KV, RASNLIE S, WMo 7. oot dikeRA 00639 08750 6.1815 6.8676  0.8333
KL ie . BeE HikEH#  0.0639 0.8750 6.1815 6.8676  0.8333

KA T 2T LA ke 0.0639 0.8750 6.1815 6.8676  0.8333
KEAEFIIES . mEARE ke 0.0639 0.8750 6.1815 6.8676  0.8333

LREAE 14,32 15 MER 17,55 18 IX AL RAR AT ILEE, A B L A7 dk T 5 38 (R R U A D
DRl £ 1815 B EMIE - thgl R AR BB DL AT S 251 T, R A B {5 15 B3 B2 2 P e 81 Sy U A — 801

6. &it

AT IR 43 B o AN B R B Lift A1 Conviction #HAT THFZT, R3] T —# MRS
A ARG OS5 E 0 A B (R RO A2 i A b, S 2 B 0K 7 oE BN S5 1 ik
A7 VHIE, HSREGIIESS RS iR e B 5 Rk, wTRUAA A Lift (X — Y)E# Conviction (X — Y)
RN PO R — B —FER . Rk, FFRHX MM &, AR R FEH bz — T
AIRLT o BEAE, A BT 7T XA Y [ 0LH 5% & , 8 Conviction [11 , 7] LA M Conviction (X — Y)#1 Conviction
(Y > X)W s Fe, A Lift & —FEr.
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