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» Wine quality prediction dataset

P. Cortez, A. Cerdeira, F. Almeida, T. Matos and J. Reis. Modeling wine preferences by data mining from
physicochemical properties. In Decision Support Systems, Elsevier, 47(4):547-553, 2009.

o YNBLERFHENS D> DE (1 0 ZFH ([O)F)
o ERHAZZEX
e 0 - red or white

1 - fixed acidity

2 - volatile acidity

3 - citric acid

4 - residual sugar

5 - chlorides

6 - free sulfur dioxide

7 - total sulfur dioxide

8 - density

9 -pH

10 - sulphates

11 - alcohol

. BN
e 12 - quality (score between 0 and 10)
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Score Board (on validation set)

BRAHESER (800> TJ)L)

Score Board

Rank | Name Mean ABS Error
1 Tomovya_Tsuda 0.355
2 KentaroNishi 0.37
3 Shimakaze 0.375
4 tkurokawa 0.38
4 Deeplearner 0.38
4 KenMiura 0.38
7 TakumaHatano 0.39
7 ngo 0.39
9 MutsukiKojima 0.395
9 6217_ 0.395
9 nakachanOK 0.395
12 KeisukeMaeda 04
12 parameter_tuner 04
14 | chika 0.405
14 |flareon 0.405
14 MasayukiHirota 0.405
14 16217 0.405

Rank | Name Mean ABS Error
1 KentaroNishi 0.50125
2 6217 0.50375
3 ngo 0.50625
4 parameter_tuner 0.50875
5 Shimakaze 051125
6 MutsukiKojima 0.5125
6 MasayukiHirota 05125
8 6217_ 0.51375
9 Hiroki_Kojima 0.515
10 |chika 0.51625
" TakumaHatano 0.51875
12 Tomoya_Tsuda 0.52

13 | tkurokawa 0.52125
14 | KenMiura 0.53125
15 Deeplearner 0.5325
16 shagai 0.53375
17 KeisukeMaeda 0.54
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» Lasso (L11EBI{E)
 Elastic Net (L11ERI{E+L21EBRI4E)
o D1 —/)\—Hl (RREZ(IYNIESDIFEN(CLEH)

Support vector machine (SVM)
Support vector regression (SVR)
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» Spike and slab model

» Deep Learning




S FBT—YZRSUTHD
(sample.py)

import numpy as np
import pandas as pd
import regression as reg

nsample = 30 #FZBY>T)LE%30

train_data = pd.read_csv("train.csv")
test_data = pd.read_csv("test.csv")

(HhEg)
w = reg.ridgeRegres(XTrain,yTrain,0.0) # U w =[0])z

(:2))

nsample = 300(F 274 /LK)

Training error
0.464144810379
Validation error
0.596275489056

U

nsample = 30
Training error
0.41561151019
Validation error
1.41699841724
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Uw 2EEDINS A —SFNDEE
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Training error 0.41561151019
Validation error 1.41699841724

e A=10
Training error 0.508888215592
Validation error 0.739827092093

« A=50
Training error 0.544388436019
Validation error 0.555972813195

e A=100
Training error 0.561393039126
Validation error 0.647175026268
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X} = v} peEERveorasiy

e.g., {3, 3} = R
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(antecedent) (antecedent)
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~¥FE (support)

c RRNSIH IS VBT D, ZEEBLT
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e M:ERSHOT 3>

N(X)
M

sup(X ) = &= pr(X)
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W{EE (confidence)
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o 1. 5AH/\5Y—>2 it

sup(X ) > minsup (R/hiEE)
Zm/lCIECDTV AT LY MXZEHHT D, COEEZEFET D,

« 2. BOMOTEESFOHRNS,
sup(X UY)
sup(X )
Zmlc 2 CDOHEEIL—IL X = Y ZHiE T D,

conf(X,Y )= > minconf (B/\EEE)

R.Agrawal and R.Srikant, “Fast Algorithms for Mining Association Rules”,
In Proc. VLDB, 1994.
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def loadDataSet(): #I=—F—4
return [[1I 3/ 4]/ [21 3[ 5][ [1I 2/ 3/ 5]’ [2’ 5]]

def createCl(dataSet): #k=1DHZFEDIEHES (J/NDBEET AT Lo—D—D) ZHERK
Cl =[]

for transaction in dataSet:
for item in transaction:

if not [item] in C1: #FXCADTRWIAFTLAL%ZCLITEN
Cl.append([item])

C1.sort()
return map(frozenset, C1)#use frozen set so we can use it as a key in a dict
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\\

def scanD(D, Ck, minSupport):
ssCnt = {}
for tid in D:
for can in Ck: #&{EICDWTC., J\RXT v MROBIRZBZEZ LT
if can.issubset(tid):

if not ssCnt.has_key(can): ssCnt[can]=1
else: ssCnt[can] +=1

numItems = float(len(D))

retList = []

supportData = {}

for key in ssCnt:
support = ssCnt[key]/numltems #&ZZHICDODWTEZHEZSTE

if support >= minSupport: #5&/I\XFEUETHNITFERICNZD
retList.insert(0,key)
supportDatal[key] = support
return retList, supportData
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def aprioriGen(LKk, k): #creates Ck

retList = []

lenLk = len(Lk)

for i in range(lenLk):

for j in range(i+1, lenLk):
L1 = list(Lk[i])[:k-2]; L2 = list(Lk[j])[:k-2]
L1.sort(); L2.sort()
if L1==L2: #if first k-2 elements are equal
retList.append(Lk[i] | Lk[j]) #set union
return retList

def apriori(dataSet, minSupport = 0.5): #&/NZIFEDT JA)L MEZ0.5

C1 = createCl(dataSet) #k=1DHFEDIRMH

D = map(set, dataSet)

L1, supportData = scanD(D, C1, minSupport) #&/NZIFEULDOT71FT A

L = [L1]

k=2

while (len(L[k-2]) > 0): #&/N\ZHFEZBZ D717 LY MR DODNSRLIEDEBHET
Ck = aprioriGen(L[k-2], k)
Lk, supK = scanD(D, Ck, minSupport)#scan DB to get Lk
supportData.update(supK)
L.append(Lk)
k+=1

return L, supportData o5
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>>> import apriori

>>> dataSet=apriori.loadDataSet()

>>> |, suppData=apriori.apriori(dataSet)

>>> L #®BDh o e/ (F—-2>

[[frozenset([1]), frozenset([3]), frozenset([2]), frozenset([5])], [frozenset([1, 3]),
frozenset([2, 5]), frozenset([2, 3]), frozenset([3, 5])], [frozenset([2, 3, 5])]1, [1]

>>> |[0] #k=1D#EH/)F—>

[frozenset([1]), frozenset([3]), frozenset([2]), frozenset([5])]

>>> | [1] #k=20D4%EH/) 55—

[frozenset([1, 3]), frozenset([2, 5]), frozenset([2, 3]), frozenset([3, 5])]
>>> L[2]

[frozenset([2, 3, 5])]

>>> L[3]

[]

>>> L, suppData=apriori.apriori(dataSet,minSupport=0.7)
>>> L
[[frozenset([3]), frozenset([2]), frozenset([5])], [frozenset([2, 5])]1, [1]
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/1 " CRDOM O IZHHE/I\Y -2 DESFOF NS, A

sup(X UY)
sup(X )
\ Zm/CIECOEBEIL-IL X= Y ZHHET D, /
o NUwD
XUY =X'UY" D X o> X' THBD3=ZD0DEEIL—IL
X =Y, X'=Y' OWEEOERE

conf(X,Y )= conf(X'Y’)

conf(X,Y )= > minconf

DFD. BU7ATFLLY MSIEDIL—ILDIHE. RIIREINS
fasmaplc 71 T L7 U CHEHEREN LMD &FE0
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sup(X UY)
sup(X )

_sup(X'UY’)

conf(X,Y )= conf(X'Y')= Sup(X )

XUY=X'UY" > sup(XUY)=sup(X'UY’)
X o X' > sup(X ) < sup(X’)

-.conf(X,Y )>conf(X'Y’)
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def generateRules(L, supportData, minConf=0.7): #X- >, $8H/\5—hHDOERZEZ1TD
bigRuleList = []
foriin range(1, len(L)): #7747 A—@DHDI\F—2([ERIELTIL—T
for freqSet in L[i]:
H1 = [frozenset([item]) for item in freqSet]
if (i > 1):
rulesFromConseq(freqSet, H1, supportData, bigRuleList, minConf) #{&fZ/EDIRN SIREE
else:
calcConf(freqSet, H1, supportData, bigRuleList, minConf) #7741 > AZDDES(FTDEEHEE ZIRE
return bigRuleList

def calcConf(fregSet, H, supportData, brl, minConf=0.7):
prunedH = [] #create new list to return
for conseq in H:
conf = supportData[freqSet]/supportData[freqSet-conseq] #calc confidence
if conf >= minConf:
print freqSet-conseq,'-->',conseq,'conf:',conf
brl.append((freqSet-conseq, conseq, conf))
prunedH.append(conseq)
return prunedH

def rulesFromConseq(freqSet, H, supportData, brl, minConf=0.7):
m = len(H[0])
if (len(freqSet) > (m + 1)): #try further merging
Hmp1l = aprioriGen(H, m+1)#create Hm+1 new candidates
Hmp1l = calcConf(freqSet, Hmp1, supportData, brl, minConf)
if (len(Hmp1l) > 1): #need at least two sets to merge

rulesFromConseq(freqSet, Hmp1, supportData, brl, minConf) a1



;LU CTHD

>>> import apriori

>>> dataSet=apriori.loadDataSet()

>>> |, suppData=apriori.apriori(dataSet,minSupport=0.5) #zZ 9584/ 5—>ZIET
>>> rules=apriori.generateRules(L,suppData,minConf=0.7) ##HE5)L— )Lt
frozenset([1]) --> frozenset([3]) conf: 1.0

frozenset([5]) --> frozenset([2]) conf: 1.0

frozenset([2]) --> frozenset([5]) conf: 1.0

>>> rules

[(frozenset([1]), frozenset([3]), 1.0), (frozenset([5]), frozenset([2]), 1.0),
(frozenset([2]), frozenset([5]), 1.0)]

#{1}={3}. {5}={2}. {2}={5} O=DD)L—)LHiHEnr

>>> rules=apriori.generateRules(L,suppData,minConf=0.5)

(&)
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o UCI mushrooms dataset

http://archive.ics.uci.edu/ml/datasets/Mushroom
o BRA TR O D23EDFF = B BB T 5C %
(CCTIEEMMBEICERUTHD)

7

|

3913232534 363840525459 6367 768586909398 107 113
3914232634 363940525559 6367 768586909399 108 114
49152327343639415255596367 768586909399 108 115
31015232534 3638415254596367 768586909398 107 113
3916242834 373940535459 6367 7685869094 99 109 114
31014 232634 3639415255596367 7685869093 98 108 114
49152326 34363942 5255596367 768586909398 108 115

L NDNDNDNE NN
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http://archive.ics.uci.edu/ml/datasets/Mushroom
http://archive.ics.uci.edu/ml/datasets/Mushroom
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>>> import apriori
>>> mushDataSet = [line.split() for line in open('mushroom.dat’).readlines()]
>>> L, suppData=apriori.apriori(mushDataSet,minSupport=0.3)

>>> for itemin L[1]:
if item.intersection('2'): print item

frozenset(['2', '59'])
frozenset(['39', '2'])
frozenset(['2', '67'])
frozenset(['2', '34'])

>>> for item in L[3]:
if item.intersection('2'): print item

frozenset(['63', '59', '2', '93'])
frozenset(['39', '2', '53', '34'])
frozenset(['2', '59', '23', '85'])
frozenset(['2', '59', '90', '85'])

34



FP-growth
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« R[E] BEFEINDOTIZS

J.Han, J.Pei, and Y.Yin, “Mining Frequent Patterns without Candidate Generation”,
In Proc. SIGMOD, 2000.

35



=ali'h

o VT —2 320
AT AT LAES T —AIR-APCHHEE(CFET D

717 N

.

o HHEE)L—)

(SNl ES
X MEETBEEICIEY BESETOI0)N

o AR\ AZ2D

o Apriori

- ERNTEENSBICN., ROIMEEZZ < ERHRT D,
» FP-growth
ROTMEFEDOEZNH, BEApriorik DIERWLWI AT ZEFES,

36



	データサイエンス�第9回��~アソシエーション分析~
	本日の内容
	第一回レポート課題（回帰）
	結果
	講評
	その他、工夫してくれた例
	参考：学習データを減らしてみる
	参考：学習データを減らしてみる
	次回の課題（予定）
	アソシエーション分析
	象徴的な伝説
	応用例
	相関ルール
	相関ルール
	相関ルールの評価・抽出
	相関ルールの評価指標(1) 
	相関ルールの評価指標(2) 
	相関ルール抽出の難しさ
	アプリオリアルゴリズム
	１．頻出パターンの抽出
	１．頻出パターンの抽出
	頻出パターンの抽出アルゴリズム
	頻出パターン抽出：コード(1/3)
	頻出パターン抽出：コード(2/3)
	頻出パターン抽出：コード(3/3)
	試してみる
	２．相関ルールの抽出
	証明
	２．相関ルールの抽出
	相関ルールの抽出アルゴリズム
	スライド番号 31
	試してみる
	例）毒キノコの共通特徴
	例）毒キノコの共通特徴
	FP-growth
	まとめ

