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11.2 =R M3

o UHRI2 X=YZ HAoIC}, O F S04, To XIF 22| 42t+%{0] {onion, potato} =

{meat}0|™, {onion, potato}= FOHSIHMeat FO(SH=E FAICZ S|4 & &4~ QICt,
e o[0| = AptFAIo| MEHZ I8 Ct22| ZIt FESHH AFEEICE
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® X|X|E(support)=P(XUY)

P(XVUY) _ support
P(X)  P(X)
P(Y|X) B P(XUY) _ confidence
P(Y) PX)P(Y)  P(Y)

22| (confidence) = P(Y|X) =

SFALE (lift) =
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O] 1

Titanic Xt=0f| CHsH o4t

Y, ME olRE T,

O OL—

> # Titanic AR (H|O|S
> data(Titanic)

=
L

2H
41

M A
1=

HE =

SHSt

ot

M
=

C}. O] Xf2= 224 22071 H0j| Cf

g X222 H

> titan.df <- as.data.frame(Titanic)

> head(titan.df)

O b WNBR

Class Sex
1st Male
2nd Male
3rd Male

Crew Male
1st Female
2nd Female

Age Survived Freq

Child
Child
Child
Child
Child
Child

No
No
No
No
No
No

%)
%)
35

o000

3}

—

re) Al
ot 244
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11.3 Q2 Al Ldne|S

> summary(titanic)
Class Sex Age Survived

1st :325 Female: 470  Adult:2092 No :1490

2nd :285 Male :1731 Child: 109 Yes: 711

3rd :706

Crew:885

> titanic <- NULL

> for(i in 1:4) { titanic <- cbind(titanic,

rep(as.character(titan.df[,i]), titan.df$Freq)) }

> titanic <- as.data.frame(titanic)

> names(titanic) <- names(titanic.df)[1:4]
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11.3 I 2AT2|Z

> titanic
Class Sex  Age Survived
1 3rd Male Child No
2 3rd Male Child No
3 3rd Male Child No
2200 Crew Female Adult Yes
2201 Crew Female Adult Yes
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> ## QEA E4: apriori EiE|ECE AL A

Jas
N

> # apriori{arules} &% 0|8

A4

library(arules)
> # BE % MY
> rules.all <- apriori(titanic)

Apriori

Parameter specification:
confidence minval smax arem aval originalSupport

0.8 0.1 1 none FALSE TRUE
maxtime support minlen maxlen target  ext
5 0.1 1 10 rules FALSE
(A=)
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> options(digits=3)

> inspect(rules.all)

lhs
[1] {} =>
[2] {Class=2nd} =>
[3] {Class=1st} =>
[4] {Sex=Female} =>
[5] {Class=3rd} =>
[6] {Survived=Yes} =>
[7] {Class=Crew} =>
[8] {Class=Crew} =>
[9] {Survived=No} =>
[10] {Survived=No} =>

[26] {Class=Crew,Sex=Male,Survived=No} =>
[27] {Class=Crew,Age=Adult,Survived=No} =>

rhs
{Age=Adult}
{Age=Adult}
{Age=Adult}
{Age=Adult}
{Age=Adult}
{Age=Adult}
{Sex=Male}
{Age=Adult}
{Sex=Male}
{Age=Adult}

{Age=Adult}
{Sex=Male}

support confidence lift

0.950
0.119
0.145
0.193
Q.
%)
%)
%)
%)
%)

285

.297
.392
.402
.620
.653

.304
.304

Q.
.916
.982
.904
. 888
.920
.974
. 000
.915
.965

O O0OPFRPROOOOO®

o

950

.000
.996

1

PR R RRPROOORO®

R

.000
.964
.033
.951
.934
.968
.238
.052
.164
.015

.052
.266

17



> # A9 R (rhs)?t YE R (Survived)2t 2 E A
A XABEEXBIAD|=2, X|AX[X|E=0.005, X[AAZ|E=0.8
> rules <- apriori(titanic, control = list(verbose=F),
parameter = list(minlen=2, supp=0.005, conf=0.8),
appearance = list(rhs=c("Survived=No", "Survived=Yes"),
default="1hs"))
> # SMNE(lift) 7|02 HEH

> rules.sorted <- sort(rules, by="1lift")
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> inspect(rules.sorted)

lhs
[1] {Class=2nd,Age=Child} =>
[2] {Class=2nd,Sex=Female,Age=Child} =>
[3] {Class=1st,Sex=Female} =>
[4] {Class=1st,Sex=Female,Age=Adult} =>
[5] {Class=2nd,Sex=Female} =>
[6] {Class=Crew,Sex=Female} =>

[7] {Class=Crew,Sex=Female,Age=Adult} =>
[8] {Class=2nd,Sex=Female,Age=Adult} =>

[9] {Class=2nd,Sex=Male,Age=Adult} =>
[10] {Class=2nd,Sex=Male} =>
[11] {Class=3rd,Sex=Male,Age=Adult} =>
[12] {Class=3rd,Sex=Male} =>

rhs
{Survived=Yes}
{Survived=Yes}
{Survived=Yes}
{Survived=Yes}
{Survived=Yes}
{Survived=Yes}
{Survived=Yes}
{Survived=Yes}
{Survived=No}
{Survived=No}
{Survived=No}
{Survived=No}

support

O OO OO OOOO

.01090
.00591
. 06406
.06361
.04225
.00909
.00909
.03635
.06997
.06997
.17583
.19173

confidence 1lift

. 000
. 000
.972
.972
.877
.870
.870
. 860
.917
.860
.838
.827

OO OO O0OO0OOOOOO P

3.
.10
.01
.01
.72
.69
.69
.66
.35
.27
.24
.22

P RPFRPRPRPNMNMNMNDNDWWW
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> subset.matrix <- is.subset(rules.sorted, rules.sorted)
> subset.matrix[lower.tri(subset.matrix, diag=T)] <- NA
> redundant <- colSums(subset.matrix, na.rm = T) >= 1

> which(redundant)
{Class=2nd,Sex=Female,Age=Child, Survived=Yes}

2
{Class=1st,Sex=Female,Age=Adult,Survived=Yes}
4
{Class=Crew,Sex=Female,Age=Adult,Survived=Yes}
7

{Class=2nd,Sex=Female,Age=Adult,Survived=Yes}
8
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> rules.pruned <- rules.sorted[!redundant]

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]

lhs

{Class=2nd,Age=Child} =
{Class=1st,Sex=Female} =
{Class=2nd,Sex=Female} =
{Class=Crew,Sex=Female} =

{Class=2nd,Sex=Male,Age=Adult} =>

{Class=2nd,Sex=Male} =

{Class=3rd,Sex=Male,Age=Adult} =>

{Class=3rd,Sex=Male} =

rhs
{Survived=Yes}
{Survived=Yes}
{Survived=Yes}
{Survived=Yes}
{Survived=No}
{Survived=No}
{Survived=No}
{Survived=No}

support
.01090
.06406
.04225
.00909
.06997
.06997
.17583
.19173

OO OO0

confidence 1lift
1.000 3.10
0.972 3.01
0.877 2.72
0.870 2.69
0.917 1.35
0.860 1.27
0.838 1.24
0.827 1.22
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> library(arulesViz)
> plot(rules.all) # C|ZE 3M: measure=c("support",
"confidence"), shading="1lift"

> plot(rules.all, shading="order") # RSO M2 SYEG
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> plot(rules.all, method="grouped")

RSOl A Hm 2o Chet siA2 ChE 2k 2Tt {Class=Crew, +2 items}-1 rules 2 ¢
BFAEIQ| ZHH(LHS)O| “{Class=Crew, +2 items}: {2 A+ 27| ZZ0| FIt}"'e=2 Lt
II'II,%US!QI ._"(R S)2 {Sex=Male}Q S 2|0|5}H, O] 2HZ THESH= A2 E0] 17H(1

%QIE |= XXI=S LIEILITH, 0] Td+E S0t S5 Q0T
23



> plot(rules.sorted) # 1274 &
> plot(rules.sorted, method="grouped")
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> plot(rules.sorted, method="graph", control=list(type="items"))
> # 107l item(10=4+2+2+2)

CHUHBBUK NATIDNAL UNIVERSITY



> plot(rules.sorted, method="paracoord", control=1list(reorder=TRUE))

> # 1270 &l 7& [1]~[8]2 Survived=Yes, [9]~[12]& Survived=No
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[
> ## CH2tAl (interactive) 1
> # MEHEl HAlS ZAf(inspect), &QI(SFO0FR), w2 EET(color keyOM ZEA =
2))
> plot(rules.sorted, measure=c("support", "lift"),
shading="confidence", interactive=TRUE) # S A2t K2

Interactive mode.

Select a region with two clicks!

Number of rules selected: 4

lhs rhs support confidence lift order
[1] {Class=1st,Sex=Female} => {Survived=Yes} 0.0641 ©0.972 3.01 3
[2] {Class=1st,Sex=Female,Age=Adult} => {Survived=Yes} 0.0636 ©0.972 3.01 4
[3] {Class=2nd,Sex=Female} => {Survived=Yes} 0.0423 0.877 2.72 3
[4] {Class=2nd,Sex=Female,Age=Adult} => {Survived=Yes} 0.0363 0.860 2.66 4
FE0AY 27
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O:|_T'_|-_EL7CI %I'__'Le-lé

> ## AZ 08 A2}
> plot(rules.sorted, method="matrix", measure="1ift")

Itemsets in Antecedent (LHS)
[1] "{Class=2nd,Age=Child}"
[2] "{Class=2nd,Sex=Female,Age=Child}"
[3] "{Class=1st,Sex=Female}"

[11] "{Class=3rd,Sex=Male,Age=Adult}"
[12] "{Class=3rd,Sex=Male}"

Itemsets in Consequent (RHS)
[1] "{Survived=Yes}" "{Survived=No}"
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> plot(rules.sorted, method="matrix", measure="1ift",

control=1list(reorder=TRUE))

Itemsets in Antecedent (LHS)
[1] "{Class=2nd,Age=Child}"
[2] "{Class=2nd,Sex=Female,Age=Child}"
[3] "{Class=1st,Sex=Female}"

[11] "{Class=2nd,Sex=Male}"

[12] "{Class=2nd,Sex=Male,Age=Adult}"”
Itemsets in Consequent (RHS)

[1] "{Survived=Yes}" "{Survived=No}"
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IRHTE| YIS

> plot(rules.sorted, method="matrix", measure=c("1lift",

"confidence"),

control=list(reorder=TRUE))

Itemsets in Antecedent (LHS)
[1] "{Class=2nd,Age=Child}"
[2] "{Class=2nd,Sex=Female,Age=Child}"
[3] "{Class=1st,Sex=Female}"

[11] "{Class=2nd,Sex=Male}"

[12] "{Class=2nd,Sex=Male,Age=Adult}"
Itemsets in Consequent (RHS)

[1] "{Survived=Yes}" "{Survived=No}"

31



2ol

40
AT,

3

IRHTE| YIS

> plot(rules.sorted, method="matrix3D", measure="1lift",

control=1list(reorder=TRUE))

Itemsets in Antecedent (LHS)
[1] "{Class=2nd,Age=Child}"
[2] "{Class=2nd,Sex=Female,Age=Child}"
[3] "{Class=1st,Sex=Female}"

[11] "{Class=2nd,Sex=Male}"

[12] "{Class=2nd,Sex=Male,Age=Adult}"”
Itemsets in Consequent (RHS)

[1] "{Survived=No}" "{Survived=Yes}"
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