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Market Basket Analysis

Which items are frequently
purchased together by my customers?

Shopping Baskets
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Association Rule Mining

* Apriori Algorithm

Raw Transaction Data One-item Itemsets Two-item ltemsets Three-item ltemsets
Transaction SKUs —'\ ltemset Support —'\ ltemset Support —'\ ltemset Support
No (Item No) —‘/ (SKUs) —‘/ (SKUs) —‘/ (SKUs)
1 1,2,3,4 1 3 1,2 3 1,2,4 3
1 2,3,4 2 6 1,3 2 2,3,4 3
1 2,3 3 4 1,4 3
1 1,2,4 4 5 2,3 4
1 1,2,3,4 2,4 5
1 2,4 3,4 3




Basic Concepts: Frequent Patterns and
Association Rules

10 A B D
20 A G D
30 A D E
40 B,EF
50 B, C, D, EI F
Customer Customer
s bot uys diaper
Customer
buys beer

ltemset X = {Xy, ..., X}

Find all the rules X =2 Y with minimum
support and confidence
— support, s, probability that a
transaction contains X U Y

— confidence, ¢, conditional
probability that a transaction
having X also contains Y

Let sup,,, = 50%, conf_, = 50%
Freq. Pat.: {A:3, B:3, D:4, E:3, AD:3}
Association rules:

A-> D (60%, 100%)

D> A (60%, 75%)

A > D (support = 3/5=60%, confidence = 3/3 =100%)
D > A (support = 3/5 =60%, confidence = 3/4 =75%)



Market basket analysis

* Example

— Which groups or sets of items are customers likely
to purchase on a given trip to the store?

e Association Rule

— Computer =2 antivirus_software
[support = 2%, confidence = 60%]

* A support of 2% means that 2% of all the transactions
under analysis show that computer and antivirus
software are purchased together.

* A confidence of 60% means that 60% of the customers
who purchased a computer also bought the software.



Association rules

e Association rules are considered interesting if
they satisfy both

— a minimum support threshold and

— a minimum confidence threshold.



Frequent Itemsets,
Closed Itemsets, and
Association Rules

Let I ={I,I,..., I} beasetofitems. Let D, the task-relevant data, be a set of database
transactions where each transaction 7 is a set of items such that 7 C /. Each transaction
is associated with an identifier, called TID. Let A be a set of items. A transaction 7 is
said to contain A if and only if A € T'. An association rule is an implication of the form
A= B,whereAC I,BC I,andANB = . The rule A = B holds in the transaction set D
with support s, where s is the percentage of transactions in D that contain A U B (i.e., the
union of sets A and B, or say, both A and B). This is taken to be the probability, P(A UB).!
The rule A = B has confidence ¢ in the transaction set D, where ¢ is the percentage of

transactions in D containing A that also contain B. This is taken to be the conditional
probability, P(B|A ). That is,

Support (A=>B) =P(AU B)
Confidence (A2 B) = P(B|A)
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Support (A-> B) = P(A U B)
Confidence (A-> B) = P(B|A)

 The notation P(A U B) indicates the probability
that a transaction contains the union of set A
and set B

— (i.e., it contains every item in A and in B).
* This should not be confused with P(A or B),

which indicates the probability that a
transaction contains either A or B.



* itemset
— A set of items is referred to as an itemset.

e K-itemset
— An itemset that contains k items is a k-itemset.

 Example:

— The set {computer, antivirus software} is a 2-itemset.



* |f the relative support of an itemset I satisfies
a prespecified minimum support threshold,
then | is a frequent itemset.

—i.e., the absolute support of | satisfies the
corresponding minimum support count threshold

* The set of frequent k-itemsets is commonly
denoted by L,



) | | ~ support(AUB) support_count(AJB)
confidence(A=B) = P(B|A) = pport , - = il — '
support(A) support_count(A)

* the confidence of rule A= B can be easily derived
from the support counts of Aand A U B.

e once the support counts of A, B, and A U B are
found, it is straightforward to derive the
corresponding association rules A->B and B—2A and
check whether they are strong.

* Thus the problem of mining association rules can be
reduced to that of mining frequent itemsets.



Transactional data for an
AllElectronics branch

TID List of item_IDs
T100 [1, 12, I5

T200 12, 14

T300 2,13

T400 1,12, 14

T500 [1, 13

T600 12,13

T700 [1, 13

T800 [1, 12,13, 15
T900 1,12, 13



Example: Apriori

* Let’s look at a concrete example, based on the
AllElectronics transaction database, D.

 There are nine transactions in this database,
thatis, [D]| = 9.

e Apriori algorithm for finding frequent itemsets

i n D TID List of item_IDs

T100 1,12, 15

T200 12,14

T300 12,13

T400 1,12, 14

T500 [1,13

T600 12,13

T700 1,13

T800 [1,12,13,15

T900 I1,12,13




Example: Apriori Algorithm

Generation of candidate itemsets and frequent itemsets,

TID List of item_IDs
o where the minimum support count is 2.
o g C, L
o e Scan D for Itemset [ Sup. count | Compare candidate | Itemset [ Sup. count
- oo count of each {11) 6 support count with (I} 6
800 113,15 candidate {12} 7 minimum support ‘:12} 7
= Sl — 5 | {13) 6 count (13} 6
{14} 2 > {14} 2
{15} 2 (I5} 2
C; C; L,
Generate C, Itemset | Scan D for |Itemset| Sup. count | Compare candidate | Itemset | Sup. count
candidates from L, [{IL, 12} | count of each [{I1, 12} - support count with [ {I1, 12} 4
» [{I1,13} | candidate [{I], 13} 4 minimum support | {11, I3} 4
(L4 5 |{11,14) 1 count {11, 15} 2
{IL. I5} {I1, I5) 2 _ 5 |{12,13} 4
{12, 13} {12, 13} 4 (12,14} 2
{12, 14} {12, 14) 2 {I2, 15} 2
{12, 15} {I2, 15} 2
{13,14) {13, 14) 0
(I3, 15} {13, 15) 1
{I4, 15} {I4, 15} 0
Cs G Compare candidate o
Generate C, Itemset Scan D for | Itemset |Sup. count | sypport count with Itemset  |Sup. count
candidates from [{I1, I2, I3} | count of each [{I1, 12, I3} 2 minimum support |11, 12,13} 2
L, candidate count
» (11,12, 15} | ———— |11, 12,15y 2 »|{11,12, 15} 2
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Example: Apriori Algorithm

TID List of item_IDs
T100 1,12, 15
T200 12, 14
T300 12,13
T400 1,12, 14
T500 I1,13
T600 12,13
T700 I1,13
T800 1,12, 13,15
T900 11,12, 13
¢
Scan D for Itemset | Sup. count
count of cach {11) 6
candidate {12} 7
» {13) 6
{14) 2
{1I5) 2

Compare candidate

support count with

minumum support
count

>

L

[temset

Sup. count

(I1}
(12}
(I3}
(14}
(IS}

B o SN ) DN




TID List of item_IDs Scan D for  |Itemset [ Sup. count | Compare candidate [ Itemset | Sup. count
count of each {11} 6 support count with {11} 6
T100 1,12, 15 candidate {12} 7 minimum support (12} 7
{I5) 6 count (I3} 6
T200 12,14 - | 2 > | (14} 2
T300 12,13 {15) 2 (15} 2
T400 1,12, 14
T500 1,13
T600 12,13 . . .
700 - Example: Apriori Algorithm
T800 112,13, 15 C2 > L,
T900 I1,12,13
C; C; L,
Generate C, Itemset | Scan D for |Itemset| Sup. count | Compare candidate | Itemset | Sup. count
candidates from L, |{Il, 12} | count of each |{I1, I2) - support count with | {I1, 12} 1
» [{I1,13) | candidate |{I1, 13} 4 minimum support | {11, I3} 4
(L14)  5 ({11, 14) 1 count (11,15} 2
{IL. 15} {I1,15) 2 » |{12.13} 4
(12, 13} (12, 13) 4 (12, 14} 2
{12, 14} (12, 14) 2 (12, 15) 2
{12, 15} {12, 15} 2
{13, 14) (13, 14) 0
{13, 15) (13, 15) 1
{14, 15} {14, 15) 0
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c, L

TID List of item_IDs Scan D for  |Itemset [ Sup. count | Compare candidate [ Itemset | Sup. count
count of each {11} 6 support count with (I} 6
T100 1,12, 15 candidate {12} 7 minimum support (12} 7
5 5 SE——— I § £} 6 count (I3} 6
T200 12, 14 (14} 2 > (14} 2
T300 12,13 {15} 2 (IS} 2
T400 1,12, 14
(o C, L,
T500 I1,13 Generate C, Itemset | Scan D for |Itemset| Sup. count | Compare candidate | Itemset | Sup. count
candidates from L, [{IL, 12} | count of each [{I1, 12} 4 support count with | {I1, 12} 4
T600 12,13 — > |{1.13}| candidate [{11,13) 4 minimum support | (11, I3} 4
()| o [, 14) 1 count sy 2
T700 I1, 13 {IL.15) {IL15)| 2 5 |2By 4
{12, 13} (2,13 4 2.4} 2
2 {12, 14} {12, 14) 2 2,153 2
T800 1,12, 13,15 {12, 15} {12, 15:)» 2
{13,14) 1,143 o
T900 I1,12,13 B 15} {3 1) X
{14,15} (14,15} 0
Example: Apriori Algorithm
C3 > L3
C C . L
. . ) J Compare candidate )
Generate C, Itemset Scan Dfor | TItemset |Sup. count | sypport count with Itemset  [Sup. count
CandidﬂtCQ frﬂn] (Il 12. I‘;} count Of CﬂCh {Il. 12 13} 2 minimmum Suppnn {Il. 12. 13} 2
» | (11,12, 15} | ——— |{11, 12,15} 2 » ({11, 12, IS5} 2
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The Apriori algorithm for discovering frequent itemsets for
mining Boolean association rules.

Algorithm: Apriori. Find frequent itemsets using an iterative level-wise approach based on candidate
generation.

Input:

D, a database of transactions;

min_sup, the minimum support count threshold.
Output: L, frequent itemsets in D.
Method:

(1) Ly = find_frequent_1-itemsets(D);

(2) for (k =204 1 # dtk++) {

(3) Cy = apriori_gen(Lg_1);

(4) for each transaction t € D { // scan D for counts

(5) C, = subset(Cg, 1); // get the subsets of ¢ that are candidates
(6) for each candidate ¢ € C,

(7) c.count+-+3

(8) }

(9) Lg = {c € C¢|c.count = min_sup}

(10) '}

(11)  returnL — Uglg:

procedure apriori_gen(L;_ q:frequent (k — 1)-itemsets)
(1) for each itemset [y € Ly

(2) for each itemset /r € I

(3) if ([N =h[IDA LRI =062 Ak =2]=kLk-2])A(l1[k—1] < L[k —1]) then {
(4) ¢ = [y % Ip; // join step: generate candidates

(5) if has_infrequent_subset(c, I5 1) then

(6) delete ¢; // prune step: remove unfruitful candidate

(7) else add ¢ to Gy:

(8) }

(9) return Cg;

procedure has_infrequent_subset(c: candidate k-itemset;
Lg_y: frequent (k — 1)-itemsets); // use prior knowledge
for each (k — 1)-subset 5 of ¢
if s B Lg 1 then
return TRUE;

)
)
)
) return FALSE;

(1
(2
(3
(4



Generating Association Rules from
Frequent ltemsets

support_count(AUB)

confidence(A = B) = P(B/A) = -
| | support_count(A)

For each frequent itemset /, generate all nonempty subsets of /.

R ) o «. . A» ¢ Support_count(l) -
For every nonempty subset s of /, output the rule “s = (I —s)” if Support _count|s) —

min_conf, where min_conf is the minimum confidence threshold.

22



Generating association rules

Example:

* frequentitemset/={l11, 12, I5}

INAI2 =15,
IHAIS =12,
2n15=11,
Il = 12115,
12= 11 AI5,
IS=T1N12,

confidence = 2 /4 = 50%
confidence = 2/2 = 100%
confidence = 2/2 = 100%
confidence = 2/6 = 33%
confidence = 2/7 = 29%
confidence = 2/2 = 100%

TID List of item_IDs
T100 1,12, 15

T200 12,14

T300 12,13

T400 1,12, 14

T500 1,13

T600 12,13

T700 I1,13

T800 I1,12,13,15
T900 I1,12,13

If the minimum confidence threshold is, say, 70%, then only

the second, third, and last rules above are output, because
these are the only ones generated that are strong.

23
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Support & Confidence

[ 558 0 7 B B B AR R B

Confidence

Support

Rule

2/3
2/4
2/3
1/3

2/5
2/5
2/5
1/5

A=D

C=A

A= C
B&C=D
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Support & Confidence & &9 if 5 23 R
H— A HRA Y

Saving
Account

Yes

Checking Account
No Yes
500 3500
1000 5000

Support(SVG = CK) = 50%=5,000/10,000

Confidence(SVG = CK) = 83%=5,000/6,000

4,000

6,000

10,000

Expected Confidence(SVG = CK) = 85%=8,500/10,000
Lift (SVG - CK) = Confidence/Expected Confidence = 0.83/0.85 < 1

25



3R 3% 20~ 4T B9 MR R St AR —
Lift3¥% 3518
f2 8 KA R B B A R AFEIFA?
" 4o & Saving account A Checking account |

S AEIRA 6 5 A A R

tb B 4% 31 B Checking account &9 25 4 #% & R K o

3¢ 35 18 (Lift) -

— A& B AL TR &5 R BFAELL
EAE A e S ) o
Lift (SVG > CK)

= Confidence/Expected Confidence
=0.83/0.85<1
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Support (A—=>B)
Confidence (A—>B)
Expected Confidence (A—> B)
Lift (A—>B)



Support (A-> B) = P(A U B)
ASEB HEI R A KB ) 405 B KK

Count(A&B)/Count(Total)
Confidence (A= B) = P(B|A)

Conf (A - B) = Supp (A U B)/ Supp (A)
ABB B H B KRB /AL KB
Count(A&B)/Count(A)

Expected Confidence (A->B) = Support(B)

Count(B)
Li ft ( A 9 B ) = Confidence (A-2>B) / Expected Confidence (A—>B)

Lift (A = B) = Supp (AU B) / (Supp (A) x Supp (B))
Lift (Correlation)

Lift (A->B) = Confidence (A-=>B) / Support(B)



Lift (A B)

 Lift (A—>B)
= Confidence (A—=>B) / Expected Confidence (A—=>B)
= Confidence (A—>B) / Support(B)

= (Supp (A&B) / Supp (A)) / Supp(B)
= Supp (A&B) / Supp (A) x Supp (B)

o Lift ¥ %14 (%‘%Wﬁ)
Lift (A>B) =
%~ A©B uﬁ’*%ﬁﬁléﬁiﬂﬂ SE A 20
K&k Ao fe B AGIATAR T X B Bay#% R >
LEE B BB AU RIRA (8 E)T 245 -
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A8 &5 # BE A= (SAS EM B 547) °
Case Study 2 (Association Analysis using SAS EM)
Web Site Usage Associations

A D

/A TARGET

A D

/A TARGET

1 0000001 ARCHIVE 2234529 | 1586098 PODCAST
2 0000001 EXTREF 2234530 | 1586099 PODCAST
3 0000002 MUSICSTREAM 2234531 | 1586100 MUSICSTREAM
4 0000002 WEBSITE 2234532 | 1586101 PODCAST
5 0000003 WEBSITE 2234533 | 1586102 PODCAST
6 0000004 SIMULCAST 2234534 | 1586103 PODCAST
7 0000005 ARCHIVE 2234535 | 1586104 PODCAST
8 0000005 WEBSITE 2234536 | 1586105 WEBSITE
9 0000006 WEBSITE 2234537 | 1586106 PODCAST

0000007

PODCAST

2234538

1586107

PODCAST

—
— O

0000008

NEWS

2234539

1586108

PODCAST

—
[\

0000008

PODCAST

2234540

1586109

PODCAST

—
w

0000008

WEBSITE

2234541

1586110

PODCAST

1l

G - 6% B REE: CaseStudy =
P SREE) 1BRV) REW)
@ sl &
[EETET =@
Relatio | Expect | Confid | Suppo | Lift Transa | Rule FREEE Rule |Rule |Rule |Rule |Rul #8 8
ns ed ence( | rt(%) ction ltem1 |item?2 |tem3 | fem |e | 8] | &
Confid | %) Count 4 ttem | 22 | 22
ence( 5 (3|5
%)
.32 883 134 5744 W] ! ==> ARCHI Wi !
171 2302 1342 26744ARCHIVE ==> WEBSITE & EXTREF ARCHIVE o
732 9807 13.38  30419EXTREF ==> ARCHIVE EXTREF
196 2619 13.38  30418ARCHIVE ==> EXTREF ARCHIVE
186 2380 12.22  26744WEBSITE & ARCHIVE ==> EXTREF WEBSITE & ARCHI... EXTREF
705 8622 12.22 26744EXTREF ==> WEBSITE & ARCHIVE
178 1603 903 10424WEBSITE & SIMULCAST ==> PODCAST & M... WEBSITE & SIMUL... -
410 3887 9.03  10424PODCAST & MUSICSTREAM ==> WEBSITE ... PODCAST & MUSI... WEBSITE &.

7.80 10424WEBSITE & MUSICSTREAM ==> SIMULCAST... WEBSITE & MUSIC... SIMULCAST. BS... MUSI.
7.80 10424SIMULCAST & PODCAST ==> WEBSITE &M... SIMULCAST & POD... WEBSITE &... S
6.81 14275NEWS & MUSICSTREAM ==> SIMULCAST NEWS & MUSICST... SIMULCAST
543  10944WEBSITE & NEWS ==> SIMULCAST WEBSITE & NEWS  SIMULCAST
474  10424WEBSITE & PODCAST & MUSICSTREAM ==... WEBSITE & PODC... SIMULCAST
456 14275SIMULCAST & MUSICSTREAM ==> NEWS SIMULCAST & MUSI... NEWS
14275NEWS ==> SIMULCAST & MUSICSTREAM NEWS SIMULCAST.
439 11714PODCAST & MUSICSTREAM ==> SIMULCAST PODCAST & MUSI... SIMULCAST
10424 WEBSITE & SIMULCAST & PODCAST ==> M... WEBSITE & SIMUL... MUSICSTR...
96 11714SIMULCAST & PODCAST ==> MUSICSTREAM SIMULCAST & POD... MUSICSTR...
9506 0WEBSITE & NEWS ==> MUSICSTREAM WEBSITE & NEWS MUSICSTR... WEBS... NEWS
14275 SIMULCAST & NEWS ==> MUSICSTREAM SIMULCAST & NEWS MUSICSTR...
24794 WEBSITE & SIMULCAST ==> MUSICSTREAM WEBSITE & SIMUL... MUSICSTR.. BS..
24794MUSICSTREAM ==> WEBSITE & SIMULCAST MUSICSTREAM WEBSITE &... MUSIC.
32444 SIMULCAST ==> NEWS SIMULCAST NEWS

35

B

7

72

23

23

11

11 32444NEWS ==> SIMULCAST NEWS S

09  24784WEBSITE & MUSICSTREAM ==> SIMULCAST WEBSITE & MUSIC... SIMULCAST WEBS..
09 24784SIMULCAST ==> WEBSITE & MUSICSTREAM SIMULCAST WEBSITE &... SIMUL...
54 45051SIMULCAST ==> MUSICSTREAM SIMULCAST MUSICSTR... SIMUL..
54 45051MUSICSTREAM ==> SIMULCAST MUSICSTREAM 3
50 11830WEBSITE & SIMULCAST ==> ARCHIVE WEBSITE & SIMUL...
50
39
39
74

==> WEBSITE & SIMULCAST

19100160 6 €160 1 N9 63 60 NN 00 60 € 03 60 5 €0 00 60 5 €2 60 5 B B B 03 3 ra M
@
&
= |
=
£

14 0000009 ARCHIVE 2234542 | 1586111 PODCAST i e ow rn MmO NG aelteaw ERTC W

15 0000009 LIVESTREAM 2234543 | 1536112 MUSICSTREAM == USIRCHIE - WESSTE R WSCSTRM ARO[ WESSTE s arc . (gg W I
16 0000009 PODCAST 2234544 | 1586113 PODCAST & &% - 808 B RE: CaseStudy [E=3 Eon ==
17 0000006 SIMULCAST 2234545 | 1586114 PODCAST ST A—

18 0000000 WEBSITE 2234546 | 156115 MUSICSTREAM S TR
19 0000010 MUSICSTREAM | | 2234547 | 1586116 NEWS

20 0000010 NEWS 2234548 | 1586117 PCDCAST | || erere

21 0000010 PODCAST 2234549 | 1586113 MUSICSTREAM

22 0000010 SIMULCAST 2234550 | 1586119 WEBSITE

23 0000010 WEBSITE 2234551 | 1586120 LiVESTREAM | | =

24 0000011 MUSICSTREAM | | 2234552 | 1586120 WEBSITE

25 0000011 PODCAST 2234553 | 1586121 WEBSITE

2% 0000011 SIMULCAST 2234554 | 1586122 MUSICSTREAM e O

27 0000012 MUSICSTREAM | | 2234555 | 1586122 SIMULCAST

28 0000012 NEWS 2234556 | 1586123 ARCHIVE

29 0000012 WEBSITE 2234557 | 1586123 WEBSITE

30 0000013 PODCAST 2234558 | 1536124 PODCAST

32
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F AR AL 3 PR

« BHE LM - webstation.sas7bdat

Case Study Data %
A ID /A TARGET
1 0000001 ARCHIVE
Model Role Measurement Level Deseription 2 5000001 EXTREF
] ; 3 0000002 MUSICSTREAM
ID ID Nominal URL (with anonymous ID numbers) 4 0000002 WEBSITE
5 0000003 WEBSITE
TARGET Target Nominal Web service selected 6 0000004 SIMULCAST
7 0000005 ARCHIVE
8 0000005 WEBSITE
9 0000006 WEBSITE
3 rax
ARCHIVE [E1%& &0 H Ol EE 10 0000007 PODCAST
11 0000008 NEWS
N \ 12 0000008 PODCAST
EXTREF gFubARE 13 0000008 WEBSITE
14 0000009 ARCHIVE
LIVESTREAM Z=h 1 [ 15 0000009 LIVESTREAM
RAPIED B AR 16 0000009 PODCAST
17 0000009 SIMULCAST
~ /— \“
MUSICSTREAM MITE %[5 18 0000006 WEBSITE
19 0000010 MUSICSTREAM
= e al gy 20 0000010 NEWS
NEWS BRHTH S 21 0000010 PODCAST
22 0000010 SIMULCAST
PODCAST = N3 23 0000010 WEBSITE
ZEN 0000011 MUSICSTREAM
25 0000011 PODCAST
SIMULCAST [B) & g BE 26 0000011 SIMULCAST
27 0000012 MUSICSTREAM
N 28 0000012 NEWS
WEBSITE BHE 29 0000012 WEBSITE
30 0000013 PODCAST

o

wn
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SAS Enterprise Miner (SAS EM)
Case Study
* SAS EM E K [E A4 BR
— Step 1. #73% & £ (New Project)
— Step 2. ¥73¢ E k£ (New / Library)
— Step 3. & 3 Bk} 2R IR (Create Data Source)
— Step 4. Z /42 & (Create Diagram)
* SAS EM SEMMA AR 42
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Download EM_Data.zip (SAS EM Datasets)
http://mail.tku.edu.tw/myday/teaching/1022/DM/Data/EM Data.zip

yowam N ——— . L_E_
C' [ mail.tku.edu.tw/myday/teaching/1022/DM/Data/EM_Data.zip w =

BEENEEEES L ANOHRFATESEREE - ZEASE..

FFA TChrome
EER T THSH- TN

http://mail.tku.edu.tw/myday/teaching.htm

I( PPRLEE) (Data Mining) (Spring 2014)
(MI4) (2 Credits, Elective) (M0947)

1

|

(1022) (FFEPU MI4) GRAE25443) (2014.02-2014.06) |
(¥ = Wed, 6,7, 13:10-15:00) (B216) |
o ¥ (Week) H (Date) A% (Subject/Topics) |

1 103/02/19 ¥Fkl¥EENSH (Introduction to Data Mining) [ppt] [pdf] |
103/02/26 #3487 (Association Analysis) [ppt] [pdf] :
|

|

|

J

2

3 103/03/05 Ar¥iBETMI (Classification and Prediction) [ppt] [pdf]

4 103/03/12 4A#EE4HT (Cluster Analysis) [ppt] [pdf]

5 103/03/19 {HEHTHETE— (SAS EM 4#£4947) : Case Study 1 (Cluster Analysis — K-Means using SAS EM) [ppt] [pdf] [EM Data]
6 103/0326 {HE4HTHTIE " (SAS EM [#3i4H4) : Case Study 2 (Association Analysis using SAS EM) [ppt] [Ldf]llEM Data]

@ chrome

— BURENAE v | SLEREXEE o

)
3
foke
4

B EM_Datazip ¥ 3 BELFAATE. x
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Upzip EM_Data.zip to C:\DATA\EM_Data
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/361 KB

{2 B 2013/5/29 T4 01:20
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/539 MB

gt HAA: 2006/9/25 £ 01:45
/495 MB




Upzip EM_Data.zip to C:\DATA\EM_Data

@Qv“ » i » System (C) » DATA » EM_Data
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VMware Horizon View Client
softcloud.tku.edu.tw
SAS Enterprise Miner

TKU Software Cloud -
Windows 7

PColP »
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SAS Enterprise Guide (SAS EG)
AN-Y
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Microsoft SQL Server 2008 \ _ kR - HERAEREA TEEE -
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SAS EG New Project
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SAS EG Open Data
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SAS EG Open webstation.sas7bdat
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webstation.sas7bdat

SAS Enterprise Guide @]@"ﬂl
BEE HREE =R IEK BRAE IED HBEH (8- @8 B X |5 o[ by EEBHR -
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1 LLELLY! SRCEINE 2234529 | 1586008 PODCAST E
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3 0000002 MHSICS IRE A 2234531 | 1566100 MUSICSTREAM
4 0000002 WEBSITE 2234532 | 156101 PODCAST
5 0000003 WEBSITE 2234533 | 1586102 PODCAST
6 0000004 SIMULCAST 2234534 | 1586103 PODCAST
7 0000005 ARCHIVE 2234535 | 1586104 PODCAST
8 0000005 WEBSITE 2234536 | 1586105 WEBSITE
9 0000006 WEBSITE 2234537 | 1536106 PODCAST
10 0000007 PODCAST 2234538 | 1586107 PODCAST
11 0000008 NEWS 2234539 | 1586108 PODCAST
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25 0000011 PODCAST 2234553 | 1586121 WEBSITE
0000011 SIMULCAST 2234554 | 1586122 MUSICSTREAM
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28 0000012 NEWS 2234556 | 1536123 ARCHIVE
29 0000012 WEBSITE 2234557 | 1536123 WEBSITE
30 0000013 PODCAST 2234558 | 1536124 PODCAST ]
21 NNNNN14 WERSITE
shok % REEE T |
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Ste
Ste
Ste
Ste

SAS EM

F K EE AL BR

0 1. #73% B £ (New Project)

0 2. BT F A

-#E (New / Library)

3. E I FE

- 2R JR (Create Data Source)

0 4. 3 3 /A2 B (Create Diagram)



Step 1. #73% & % (New Project)

o Enterprise Miner =0 ol X
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Step 1. #73% & % (New Project)
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Step 1. #73% & % (New Project)
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SAS Enterprise Miner (EM_Project2)

% Enterprise Miner - EM_Project2
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Step 2. ¥73% B AHEE (New / Library)
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Step 2. ¥73% B AHEE (New / Library)
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Step 2. ¥73% B AHEE (New / Library)
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Step 2. ¥73% B AHEE (New / Library)
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StEP 3 %J‘L ’F’" Ji /}? (Create Data Source)
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StEP 3 %J‘L ’F’" Ji /}? (Create Data Source)
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StEP 3. %J‘L :é\( %F’" ﬂi 77;?\ (Create Data Sour
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StEP 3 %J‘I— ’F’" 77;?\ (Create Data Source)
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StEP 3. %J‘I— :é‘( }F’" ﬂa 77;?\ (Create Data Source)
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StEP 3. %J‘L :é‘( %F’" ﬂi 77;?\ (Create Data Sour
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StEP 3 %J‘L ’F’" Ji /}? (Create Data Source)
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StEP 3 %J‘L ’F’" Ji /}? (Create Data Source)
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StEP 3 %J‘L ’F’" Ji /}? (Create Data Source)
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StEP 3 %J‘L ’F’" Ji /}? (Create Data Source)

o Enterprise Miner - EM_Project2 :| P
HEE(F) SREEE) WO BER) BIBO) R|WEW) FEAH)
#hBXfixsHEan+ s AOFRAQ

S aia FEAYEHHY |
- IR = s |2 [FEEL| F A i | T T || B 5|
e gigftfz 54 [0S | E [ [P [ s e Ftza: | b |
—
o BREREE - £5/10 5 MPEEH X
6® v % = v -] B
o - e [ WY WE-=T0 V] k(D) |
! i A [EER = [CIES futlizs TR a3
D 1D =H & B :
TARGET |HIZ &H & &
< | I} | »
| BAERBG | 85E | EEHEREQ) [<t—2® [ T—2w- || [#Ec

=



StEP 3. %J‘L :é‘( %F’" ﬂi 77;?\ (Create Data Sour

ce)
o Enterprise Miner - EM_Project2 o || @] &8

HWEP) SRIEE) #RO) BEW BBO) REW) HAH)

#hBXfixsHEan+ s AOFRAQ

B bl EEnYEHHK |
% *’;ﬁf . 154 [ |10 o e | Ptz | e Farz s | Ferei s |
[} -}

o EROREE - 6/10 5 ARRE
85 R
-1 & ETERE R ER B
AIEE TR, CALGASETEARASATAE - EEERS AR S
Hl - IS RIEILETH A BRI -
0F©O  OEW
[<t—#® [ T2,

= /



StEP 3. %J‘L :é\( %F’" ﬂi 77;?\ (Create Data Sour

ce)
o Enterprise Miner - EM_Project2 o || @] &8

HWEP) SRIEE) #RO) BEW BBO) REW) HAH)

#hBXfixsHEan+ s AOFRAQ

BT EERAYEHHY |

@! __________
vaEg w+ R R e

o} ERHRIEE - 87 /9% BugK

NS

EEEBURATHE?
@&/ ORW

»
q

. Bt !

83N
" 2
b4l 2234558

% v
g [Eak ~|
Bt 20 |

W |

= /



StEP 3 %J‘L ’F’" Ji /}? (Create Data Source)

o Enterprise Miner - EM_Project2 :| P
HEE(F) SREEE) WO BER) BIBO) R|WEW) FEAH)
ﬁ"hlx HisHEan*snAOFRAS

S B EEAYEHHK |
v ﬁ%ﬁfﬁfz 1574 [ VB [ [ L roreas | e roress [Ferale ol |
o} ERAIRER - $8/9 & ERARET
i EULSERRIAS  ETNAERTAER R ST SR TR - D a t a S ource Att ri b u te
Btk ! .
Role: Transaction

&HE! WEBSTATION

ser) 55 2]

e |

Hi3E(0):

[<t—#® | T-2w- || [ @850 |

- /



StEP 3 %J‘L ’F’" Ji /}? (Create Data Source)
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Step4 EJ‘L lLﬁ@ (Create Diagram)
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SAS Enterprise Miner (SAS EM)
Case Study
* SAS EM F K E A4 BE
— Step 1. #73% & £ (New Project)
— Step 2. #73 & 4448 (New / Library)
— Step 3. # 3 B #} R R (Create Data Source)
— Step 4. 2 L #2 B (Create Diagram)
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A D /A  TARGET
1 0000001 ARCHIVE
2 0000001 EXTREF
3 0000002 MUSICSTREAM
4 0000002 WEBSITE
S 0000003 WEBSITE
|_6 0000004 SIMULCAST
7 0000005 ARCHIVE
8 0000005 WEBSITE
9 0000006 WEBSITE
10 0000007 PODCAST
11 0000008 NEWS
12 0000008 PODCAST
13 0000008 WEBSITE T = YR .
EE | 0j0000° ARCAIVE 3 171 2302 169 1342 26744ARCHIVE ==> WEBSITE & EXTREF
B 0000009 LIVESTREAM 2 732 9807 192 1339 30419EXTREF ==> ARCHIVE
16 |0000009 PODCAST 2 196 2618 192 1339 30418ARCHIVE ==> EXTREF
17 |0000009 SIMULCAST 3 196 2390 169 1222 26744WEBSITE & ARCHIVE ==> EXTREF
18 {00009 WEBSITE 3 7065 8622 168 1222 26744EXTREF ==> WEBSITE & ARCHIVE
19 0000010 MUSICSTREAM
20 0000010 NEWS
21 0000010 PODCAST
22 0000010 SIMULCAST
23 0000010 WEBSITE
24 0000011 MUSICSTREAM
25 0000011 PODCAST
26 0000011 SIMULCAST
27 0000012 MUSICSTREAM
28 0000012 NEWS
29 0000012 WEBSITE
30 0000013 PODCAST
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HRAEHRENA (Sample)
Edit Variable - Explore ...

o Enterprise Miner - EM_Project2 ElENPA
BEP $REE) SR EEW BIBO) REW) HEAH)

HrhEX @sHEuNsnAOFAMAS

BEr
@ ulfwﬁBSTATION B4 | BE |15k R | ik | LRE | ERER | S|
it i
& JCaseStudy] —

o G BT iy EE@\
= & [ =mar - d [ 3em

i AR R = : EXS

i S = @) v [ s - [ =m | sxae |

AR LR ES {0 CIEARD ke

= 5 [E&R i IEF itz THE ERR
= =H : ;

| REY _XEE gﬁ E E
Bl
B @
1. . 9
1 - = =

AEE P (on)
[ElE
Bt SRR
5] $ ﬁ?ﬁ

FAE ®
ElE IR

R RR EBSTATION [

CERRERE (..
BT TR -
B ®
| EEERTESS 15_

. @' 4
_El um o
i WEBSTATION
T EM_LIB
IR
i TRANSACTION
R E 2234558 v

- 3l wEx. || #wro) |[ ®EC |
| [ATEE CaseStudy, CRAEY

83



HRAEHRENA (Sample)
Edit Variable - Explore ...
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B 3t % #7 (Association Analysis)
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B Bt % #7 (Association Analysis)
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B Bt -7 (Association Analysis)
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B Bt -7 (Association Analysis)
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B 3 % #7 (Association Analysis
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B 55 - 47 (Association Analysis)
AR/ R R/ FLR &4 (Rules Table)
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B 55 - 47 (Association Analysis)
Association Rules - #2,8] & # (Rules Table)
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