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Weka？ީэТ

Weka？(Waikato？喆荣viro荣me荣t？for？K荣ow聆e碑ge？A荣a聆ysis)？ީׂйJava？

ாП੽֨ӣঝ(c聆assificatio荣)௅ֿͫ֨଑Зڠ㞒㠀૷ўͫ؉ङ݇ރङ׋࣪

௅ֿәЧԕխдәЧ۱߄ङ֘ߑ؆Юङͫࡣސ৲Ќ؉ଐதۨдڡ֛ײ澝

Ҽ৻ઁө澝c聆usteri荣g？ঈ঑ࡣ澞

هআ11֨ͫ߃8ٶ2005 ACM？SIGKDD？֢எѫઑЇͫۀԪםۺ؆ङ

Weka？ুش哛ੂд݇ރ㞒㠀չऽજݍফ௅ֿङ߂௤߆ԇͫ׫Weka？঩৏

ЮԷ՗Їङୌ३䫻ͫީ࣫؆֘ߑ㞒㠀չ݇ރङઍՕͫੴઉОࡤٺӱдڱ

яו؏߂ङ݇ރ㞒㠀ٗӀФ▲ͧٝٶ11߄ङՇيԷ՗ͨ澞Weka？ङ߃࠿

Јૺࠩٝރ૝ଋЅࠩ澞
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Weka？ङԅਈ

• Explorer：：：：在这个环境中，Weka 提供了数据的预处理，

数据格式的转化，各种数据挖掘算法（包括分类与回归

算法，聚类算法，关联规则等），并提供了结果的可视

化工具。

• Experimenter：：：：运行算法试验、管理算法方案之间的统

计检验的环境。Experiment环境可以让用户创建，运行，计检验的环境。Experiment环境可以让用户创建，运行，

修改和分析算法试验，这也许比单独的分析各个算法更

加方便

• KnowledgeFlow：：：：提供了“数据流”形式的界面。用户

可以选择相应流程组件，把它们放置在面板上并按一定

的顺序连接起来，组成一个“知识流”（knowledge flow）

来处理和分析数据

• SimpleCLI：：：：提供了一个简单的命令行界面
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Weka？ङࣔࢵ

• W喆KA؂ҥ݇ރङީڔࠀA掘FFͧAttribute-掘e聆atio荣？Fi聆e？Formatͨކўͫ଑

ީ▲य़ASCIIކߎކўͺ

• Օପଋ JDBC？ԣઑયՈ݇ރڀ݇ރͺ

• Йئङ֘ߑ؆Ю঑ࡣङதՠͺ

• 澝ӣঝ澝ৼڡ澝ࣲ֛ה௄݇ރયՈ澝࢛݇ރײ३ͫࡶ㞒㠀݇ރङޅ؏д҈ݕ

ঝ澝Ҽ৻ઁө澝Պ୏ଣܫ澝сՂ௠ચ澝ֺࠥછѳ澝слڔՕંԗঈͺ

• GPLԣઑͫJava？ؘ࣫

• ؘ࣫дךڮ߶ӕ঑ײࡁͫࡣ 掘oss？挖ui荣聆a荣？ङ C4.5？չ M5
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Weka？ङउவ
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Weka？գ 掘？ધઈङҼ঩

• Weka？չ 掘 ڔސиৱؘ࣫ङࣀ੝ͫ׋Ֆ࣪ٵ੧ङࡶ㞒㠀௅ֿ݇ރީୃ

ЉգͫWeka？ީ Java？ؘ࣫ͫ掘？ધઈङكڂљ掘澝C澝Fortra荣ОПͺ

• Дৱୃױڮ߄ङ૧ٵՖۅ

• ୃީׂй GPL？ԣઑङ࢛ڐ૷ў• ୃީׂй GPL？ԣઑङ࢛ڐ૷ў

• ѕћୃߛਘйޏ੼Һ

• 掘？ڠй৏ઋӣͫߤ৲ Weka？ڠй֘ߑ؆Ю

• 掘？ପଋ 掘Weka？ԕڏݟգ Weka？ङକͫݎ掘Weka？ؘஎ҅ऀд rJava？

ҟث Weka？଒੧كڂсл
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掘？ਈלफݎલऀङ Weka？঑ࡣ

分类分类分类分类 细分类细分类细分类细分类 函数函数函数函数 释义释义释义释义

filters
Normalize() 无监督的标准化连续性数据

Discretize() 有监督的离散化连续性数值数据

Cobweb() Cobweb 算法

list_Weka_interfaces()

clusters

FarthestFirst() 快速的近似的k均值聚类算法

SimpleKMeans() k 均值

XMeans() 改进的k均值法，能自动决定类别数

DBScan() 基于密度的聚类方法

associators
Apriori() Apriori 算法

Tertius() Tertius 算法
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掘？ਈלफݎલऀङ Weka？঑ࡣ

Lazy
IBk() k 最近邻

LBR() naive Bayes

Trees

J48() C4.5 决策树算法，Quinlan (1993)

LMT() 组合树结构的Logistic 回归模型，Landwehr
(2005)

M5P() 组合了树结构的线性回归的模型，Quinlan (1992)

DecisionStump() 单层决策树算法

AdaBoostM1()
Adaboost M1 方法，Freund and Schapire
(1996)

classifiers Meta
Bagging() Bagging 算法，Breiman (1996)

LogitBoost() 可加logistic 回归，Friedman, Hastie and 
Tibshirani (2000)

Stacking() Stacking ，Wolpert (1992)
MultiBoostAB() AdaBoost 方法的改进，Webb (2000)

Functions
LinearRegression() 线性回归

SMO() 支持向量机

Logistic() logistic 回归

Rules

JRip() RIPPER 方法，Cohen (1995)

M5Rules() 用M5方法产生回归问题的决策规则，Hall, Holmes 
and Frank (1999)

OneR() 简单的1-R分类法，Holte (1993)
PART() 产生PART决策规则，Frank and Witten (1998)
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঑ࡣএѐȍȍJ48

library(RWeka)
data(spam, package = 'ElemStatLearn')
s <- sample(1:nrow(spam), round(nrow(spam)/3,0))
M.J48 <- J48(spam ~ . , data = spam[-s,], 

control = Weka_control(M = 100))

ৈߧङيॐ͹
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߲र঑ࡣՀރ

WOW(J48) 

-U Use unpruned tree.

-O Do not collapse tree.

-C Set confidence threshold for pruning.  (default 0 .25)

-M Set minimum number of instances per leaf.  (default  2)

- R Use reduced error pruning.

Weka Option Wizard

- R Use reduced error pruning.

-N Set number of folds for reduced error pruning. On e 
fold is used as pruning set.  (default 3)

-B Use binary splits only.

-S Don't perform subtree raising.

-L Do not clean up after the tree has been built.

-A Laplace smoothing for predicted probabilities.

-J Do not use MDL correction for info gain on numeri c 
attributes.

-Q Seed for random data shuffling (default 1).
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ֺࠥ௄ࡹ

predict 是一个泛型函数，在 RWeka 下，它代表了

• predict.Weka_classifier

• predict.Weka_clusterer

predict 函数(classifier) 支持 type 参数，其两个选项为：

• Class ：输出预测类别

p.J48 <- predict(M.J48, spam[s,], type = ‘class’)
table(spam$spam, p.J48)

• Class ：输出预测类别

• Probability ：输出预测概率
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ֺࠥછѳ

e <- evaluate_Weka_classifier(M.J48, newdata = spam[s,],
cost = matrix(c(0,2,1,0), ncol = 2), 
numFolds = 10, complexity = TRUE, 
seed = 123, class = TRUE)

e$details

评估子项 解释

碑etai聆s ঈࣤे࠳ײͫێ৏ઋҒߎׂ

stri荣g ڔڥљ؁অКͫێਈ৏ઋҒۅ

碑etai聆sCost Cost৏ઋҒێ

碑etai聆sComp聆exity ׂйe荣tropyङ৏ઋ

碑etai聆sC聆ass ՟ঝङ৏ઋҒײͫێreca聆聆澝precisio荣澝AUCঈ

co荣fusio荣Matrix ाஈ࢈ࢌ
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঑ࡣএѐȍȍPA掘T

library(RWeka)
data(spam, package = 'ElemStatLearn')
M.PART <- PART(spam ~ . , data = spam, 

control = Weka_control(M = 100))

ৈߧङيॐ͹
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঑ࡣএѐȍȍM5P

library(RWeka)
DF3 <- read.arff(system.file("arff", "cpu.arff", 

package = "RWeka"))
m3 <- M5P(class ~ ., data = DF3)

M5P঑ࡣգJ48঑ࡣৈߣЇঝѷͫୃީڏߣд߹ͫՑЉଋM5P঑֨ࡣ߹ङՙ
澞ֺࠥڡ֛ۅЇ҅ऀдি׿
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ي۽Ѿײ 掘Weka？Иङ঑ࡣ

## Random Forest
RF < -

R 中构建 Weka 算法的连接函数：

• make_Weka_associator

• make_Weka_classifier

• make_Weka_clusterer

RF < -
make_Weka_classifier("weka/classifiers/trees/RandomForest")

## Multilayer Perceptron
MLP <-
make_Weka_classifier("weka/classifiers/functions/Multilaye
rPerceptron")

FC <-
make_Weka_clusterer("weka/clusterers/FilteredClusterer")
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掘Weka？ङ৊֣ͧ1ͨ

A.7

≤ 0 > 0

A.53

≤ 0.055 > 0.055

spam

spam
(807.0/43.0)

plot(M.J48) # 调用party 包，来实现绘图

A.23

≤ 0.25 > 0.25

A.52

≤ 0.378 > 0.378

email
(2697.0/246.0)

A.57

≤ 64 > 64

email
(191.0/56.0)

spam
(189.0/27.0)

spam
(61.0/9.0)

spam
(656.0/123.0)
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掘Weka？ङ৊֣ͧ2ͨ

digraph J48Tree {
N0 [label="A.7" ]
N0->N1 [label="<= 0"]
N1 [label="A.53" ]
N1->N2 [label="<= 0.055"]
N2 [label="A.23" ]
N2->N3 [label="<= 0.25"]
N3 [label="A.52" ]
N3- >N4 [label="<= 0.378"]

## 借助 Graphviz 环境转化图形

write_to_dot(M.J48) # 生成 Graphviz 图形代码

N3- >N4 [label="<= 0.378"]
N4 [label="email (2697.0/246.0)" shape=box 
style=filled ]
N3->N5 [label="> 0.378"]
N5 [label="A.57" ]
N5->N6 [label="<= 64"]
N6 [label="email (191.0/56.0)" shape=box 
style=filled ]
N5->N7 [label="> 64"]
N7 [label="spam (189.0/27.0)" shape=box 
style=filled ]
N2->N8 [label="> 0.25"]
N8 [label="spam (61.0/9.0)" shape=box style=filled ]
N1->N9 [label="> 0.055"]
N9 [label="spam (656.0/123.0)" shape=box 
style=filled ]
N0->N10 [label="> 0"]
N10 [label="spam (807.0/43.0)" shape=box 
style=filled ]
}
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ৰۃ

• ࣀޘ 掘？Иٝ৆ؘ࣫дભײ 聆ogistic？֛ڡ澝CA掘T澝掘a荣碑omForest澝

SVMsঈ঑ͫࡣକݎ Weka？ੂՈ Weka？ӄ৥঑ީࡣիڷ੽;

• ࣾਙ֨ 掘？Иङךڮ঑ࡣ੽ࡁ Weka？Иङѩज़ͺ

• ҝײ۩ћ஬੽֨঩৏঴ٔҵ݇ރ㞒㠀࣪ͫ׋ӄ৥ 掘？ଐީӄ৥ Weka;

• слڔՕંԗՕं GGobi？ঈٗӀߛї߁• слڔՕંԗՕं GGobi？ঈٗӀߛї߁

• ҅ऀ 掘Weka？࣪ٷ׋Љਈफ૿ݎӟ૧ٵՖङ݇ރ㞒㠀ৈײࡁͫߧpmm聆澞

ंй֨ 掘？࣪׋Иલऀд Javaͫҿ㞒㠀ङઁөͧru聆esͨݕՈљՃ঩৏

঴ٔҵЉؘ࣫ޣؠן

• Weka？И C聆assificatio荣？ङછѳѽ঩ͧ喆xperime荣terͨ੝ͫޅ؏ࣀѸ

֨ 掘Weka？Иё߄Љૡ
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掘OC掘？ީҟэТङ

• ੽୍ٯङ֪ѹளࡣજӰИӣঝͧc聆assificatio荣ͨ঑ڔࠥ

• ৲ֺ֨ࠥછѳͫޞ۩ћѫ৊Ӳ۪ઋ঑͹

ʒ 掘OC？޼ি

ʓ AUC？қ

ʔ 聆ift？޼ি

ʕ precisio荣/reca聆聆？޼িʕ precisio荣/reca聆聆？޼ি

֨ 掘？ИՕંԗӣঝ֘ङۅਈՑ஬੽3Зոј͹
pre碑ictio荣？？？->？？？performa荣ce？？->？？p聆ot
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掘OC掘 ङԽࣲՃࣔۅ

Խࣲ͹ݕڢԟҿИ▲Зܶ߶ X？ङۅਈͫޞՐי▲Зܶ߶ Y？ङۅਈѫசवՊٛͫ

଻Тڏߣи৓ङ x_y p聆ot？өީ௙ଣͺ

• ஔд掘OC޼ি,？precisio荣/reca聆聆޼িͫ聆ift޼িͫcost޼ি۪ͫৱۯऀ݇߿஬

੽ପଋਘؔУ x？૸չ y？૸ङۅਈܶ߶ͺ

• Օљر thresho聆碑？қ৊Ӳ֨޼িЇ۪ͫৱऀ࢏Պோ਩੮ॐͺ

• ۪ৱ҅ऀсՂ௠ચ澝bootstrappi荣g଑пࡣސҟ޼ি֮ٵٵࡊ)֮ٵ澝ָफٵ

thresho聆碑),？љՃsta荣碑ar碑？error？bars,？box？p聆ots݇߿۪֮
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ाஈͧco荣fusio荣？matrixͨ࢈ࢌ

http://en.wikipedia.org/wiki/Receiver_operating_characteristic

help(performance )

True Positive(TP) False Negative(FN)

False Positive(FP) True Negative(TN)
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performa荣ce？measures

指标指标指标指标/绘图绘图绘图绘图 缩写缩写缩写缩写 解释解释解释解释

Accuracy acc (TP+TN)/(P+N).

Error rate err (FP+FN)/(P+N)

False positive rate fpr FP/N.

True positive rate tpr TP/P.

Recall(Sensitivity) rec(sens) True positive rate

False negative rate fnr FN/P.

Miss miss False negative rate

True negative rate tnr P(Yhat = - | Y = -).

Specificity spec True negative rate

Positive predictive value ppv TP/(TP+FP)

Precision prec Positive predictive value

Negative predictive value npv TN/(TN+FN).

Lift value lift P(Yhat = + | Y = +)/P(Yhat = +).

…… ……

ROC curves measure="tpr", x.measure="fpr".

Precision/recall graphs measure="prec", x.measure="rec".

Sensitivity/specificity plots measure="sens", x.measure="spec".

Lift charts measure="lift", x.measure="rpp".(rpp = P(Yhat = +))

auc auc Area under the ROC curve
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掘OCͧreceiver？operati荣g？characteristicͨ޼ি

• ௄ࡹқչؘஎঝӰ͹

• ௄ࡹқङՊԗͫ݇߿cut-offӣԁ
– f(x)？ʈ c？� spam
– f(x)？<？c？� emai聆

掘OC？Curve͹• 掘OC？Curve͹

pred <- prediction( scores, labels )
(pred: S4 object of class prediction)

perf <- performance( pred, 

measure.Y, measure.X)
(pred: S4 object of class performance)

plot( perf )
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П஼͹http://bjt.荣ame

ଽў͹su荣bjt@gmai聆.com

⮩ۃԨ͹@Өڳ

৏ઋФୃ 掘？ધઈֲߡ͹http://cos.name/cn/forum/15

۟શ刃ծ͠


