
࣯࣍ᮒկንڦᶱፓಸޞ   

Ӟ̵चᏐܻቘ   

๠ᔰᨬݨේՕᕨ   

ᬯེᶱፓ౯ժԆᥝฎचԭ naive bayes ොဩᬰᤈړᔄਫ᪢̶ඳضՕᕨ๠ᔰᨬݨේොဩጱܻቘٌ҅Ԇ

ᥝचԭᨬݨේلୗ̶

౯ժమᥝڣෙӞӻ෈໩ંԭ຤ӻᔄ҅Ӟӻ๠ᔰጱమဩฎᦇᓒᬯӻ෈໩ંԭྯӻᔄጱ༷ሲ҅ᆐݸਖ਼༷ሲ
๋य़ጱᔄڣਧԅᬯӻ෈໩ಅંጱᔄ̶ڦᘒᦇᓒӞӻ෈໩ d Ӿڊሿ຤ӻ class ጱ༷ሲݢ᭗ᬦᨬݨේل

ୗ݊ضḵ༷ሲғ᭗ᬦᕳਧጱ໏๜҅౯ժݢզᦇᓒڊ ޾ሿ຤ӻclassጱ༷ሲڊܨ ҅ ૪Ꭳܨ ,
ᧆ෈໩ંԭ຤ӻclass҅ਙંԭ຤ӻ෈໩dጱ༷ሲ̶

ᘒࣁ੒෈໩dᬰᤈړڦڣᔄጱ෸҅ײ౯ժݢզᛣ୒ധ੒P(d)ጱ࿢ᥴ҅ࢩԅӧᓕᧆ෈໩ંԭ࣯࣍ᮒկᬮฎ
ྋଉᮒկ҅P(d)ଚӧද̶ݒ

 

̶ݳ᦯ጱᵞܔ಩Ӟᓤᮒկ፡֢ฎᦜग़ӻܨӥ٭ᧆఘࣁ҅ݳզ಩෈໩dᥤԅᇙ஄ᵞݢ෸౯ժݶ

ԅᓌ۸ᧆཛྷࣳ҅౯ժݢզۗ׵ᇿᒈ௔؃ᦡ҅ࣁܨ૪Ꭳᧆᮒկಅંᔄڦԏڊ҅ݸሿ຤ӻܔ᦯ ጱ༷ሲ޾
ሿڊ ጱ༷ሲፘ԰ᇿᒈ̶

ԅԧ᭿عၶᅩහጱფ҅ڊ౯ժݢզ᭗ᬦݐlogᬩᓒ஑کզӤୗৼ̶

ᘒ᭗ᬦᬯӻୗৼ҅౯ժݢզ಩๠ᔰᨬݨේᓒဩೆړ౮ӣӻ᮱ړғ

1. ᦇᓒSpamᮒկහፓ NumberOfSpam ҅Hamᮒկහፓ NumberOfHam

2. ᦇᓒSpamᮒկӾڊሿጱܔ᦯ ҅զ݊ྯӻܔ᦯ ሿེහ̶ڊ
3. ᦇᓒ ޾ , ਖ਼ᕮຎݐlogፘ҅ے࿢༷ڊሲ๋य़ጱᔄ̶ڦ

ᶱፓय़ᛘ௏᪠   



๜ࣈ੒ train  ෈կ४ᬰᤈහഝႴ။҅փفԯᒒ҅map reduce ᬰᤈཛྷࣳᦒᕞ
๜ےࣈ᫹ᦒᕞݸጱཛྷࣳ҅᧛ݐၥᦶᵞ҅හഝႴ။҅಑ܦᶼၥᕮຎ

ԫ̵හഝႴ။   

च๜௏᪠ғ๜ེᶱፓහഝᵞᨶᰁᜉঅ҅Ⴔ။ྍṈ᫾ԅᓌܔ

݄ᴻྯᓤᮒկ१ጱ Subject:
ݩᴻ෈կӾಅํᒧ݄ڞአྋڥ
᦯ړᬰᤈڞአྋڥ
݄ᴻᳩଶੜԭ3ጱܔ᦯ҁᥤԅ࢑्҂
ᤒ݄҅ᴻᮒկӾጱ؊አ᦯ڜአ᦯؊ݐአ python nltk ۱឴ڥ
ཛྷࣳํݶአ python nltk, ᬰᤈ᦯௔ᬮܻҁlemmatize҂౲᦯໑ᬮܻҁstem҂҅ᬯӷᐿӧڥ
ӧݶᤒሿ҅౯ժਖ਼ࣁᕮຎړຉӾᴏᬿ

 

 

ӣ̵model training   

ྋইܻቘՕᕨಅ᥺҅ཛྷࣳᦒᕞᓒဩԆᥝኧ3ӻ job ਫሿ̶

አ GenericOptionsParserڥහ̶౯ժڍ๶፡Ӟӥmainض  ਖ਼᧛޸ݐեᤈ݇හ҅ᦡᗝྯӞӻJobጱᬌ
᪠ஆ̶ڊᬌف

from nltk.stem import WordNetLemmatizer

from nltk.stem import PorterStemmer

from nltk.corpus import stopwords

## ؊አ᦯ڜᤒ

en_stopwords = stopwords.words("english")

## ᦯௔ᬮܻ

lemmatizer = WordNetLemmatizer()

## ᦯໑ᬮܻ

stemmer = PorterStemmer()

## አԭ݄ᴻᒧݩጱྋڞᤒᬡୗ

pattern = re.compile(

    r"[\s+\.\!\/_,$%^*(+\"\')]+|[+——()?̓̈́“”Ѻ̶҅Ҙ̵~@#ӝ%……&*ҁ҂]+")

## ݄ᴻsubjectݶ෸݄ᴻಅํຽᅩᒧݩ

file = re.sub(pattern, " ", file[8:].lower())

words_list = re.split(r"\s", file)

clean_list = [lemmatizer.lemmatize(word) for word in words_list if not 

is_noise(word)]

clean_file = " ".join(clean_list)

ጱ໒ୗݑ෈կ҅໒ୗԅ map reduce ളࢧٟ ##

with open(out_path, "a") as outfile:

    outfile.write(tag + " " + clean_file + "\n")



 

ׁེᬩᤈ job ጱڍහ҅༄ၥฎވᬩᤈ౮҅ۑଚݻአಁಸ̶ޞ

 

Job1ᦇᓒᮒկᵞጱܔ᦯හ   

job1ጱ map ᴤྦྷғ

 

Ԇᥝڥአ value.toString().split(" ")  ᬯӻڍහਖ਼փفጱ෈๜ᥴຉ౮ܔӻጱܔ᦯҅ᬌڊᧆ෈๜
ಅํጱܔ᦯හፓ̶

໐ஞդᎱғ

String[] otherArgs = (new GenericOptionsParser(conf, 

args)).getRemainingArgs();

String inPath = otherArgs[0];

String job1OutPath = otherArgs[1];

String job2OutPath = otherArgs[2];

String countjobOutPath = otherArgs[3];

String job3OutPath = otherArgs[4];

if (Job1(inPath, job1OutPath) && Job2(inPath, job2OutPath) && 

CountJob(job2OutPath, countjobOutPath)

    && Job3(job1OutPath, job2OutPath, countjobOutPath, job3OutPath)) {

    System.out.println("## All jobs has finished!");

    System.exit(0);

} else {

    System.out.println("## Failed!");

    System.exit(1);

}

ᬌفvalueғᔄڦ + զᑮ໒ړ୏ጱܔ᦯

ᐏֺғ h good great ...

ፓጱғ᭗ᬦᑮ໒ਖ਼෈໩Ӿጱܔ᦯ړ୏҅ᦇහෆӻ෈໩ጱܔ᦯හᰁ

ᬌڊkeyғܔ᦯ጱᔄڦ h or s

ᬌڊvalueғܔ᦯හፓ



 

job1 ጱ reduce ᴤྦྷғ

 

Ԇᥝڥአ for (IntWritable num : values)  for ஗ሾ๶ᦇහݶӞӻ key  ጱྯӻܔ᦯හ޾ᮒկහ
ፓ̶

໐ஞդᎱғ

 

job2: ᦇᓒྯӻܔ᦯ڊሿጱᮒկහፓ   

public void map(Object key, Text value, Context context) throws 

IOException, InterruptedException {

    String[] fields = value.toString().split(" ");

    String Class = fields[0];

    int num_words = 0;

    num_words = fields.length - 1;

    

    // example:

    // key: h 

    // value: 127

    context.write(new Text(Class), new IntWritable(num_words));

}

ᦇහݶӞӻᔄڦጱ෈໩හፓܔ޾᦯௛හ

ᬌڊkeyғᔄڦh or s 

valueғᧆᔄڦጱᮒկහፓ + ܔ᦯හ ইғ20 2000

public void reduce(Text key, Iterable<IntWritable> values, Context context)

    throws IOException, InterruptedException {

    int class_num_words = 0;

    int class_num_emails = 0;

    for (IntWritable num : values) {

        class_num_words += num.get();

        class_num_emails++;

    }

    String result = Integer.toString(class_num_words) + " " +                   

Integer.toString(class_num_emails);

    // example:

    // key: h 

    // value: 1324 34505

    context.write(key, new Text(result));

}



job2 ጱ map ᴤྦྷғ

 

Ԇᥝڥአ value.toString().split(" ") ᦯හᕟ҅ᦇහྯӞӻ෈๜ጱܔጱ෈๜ᥴຉ౮ڊහਖ਼ᬌڍ

h_count s_count ҅ᬌྯڊӻܔ᦯݊੒ଫጱ h_count ޾ s_count .

໐ஞդᎱғ

 

job2ጱreduceᴤྦྷғ

 

໐ஞդᎱғ

 

ᬌفvalueғ෈໩ҁᔄڦ + զᑮ໒ړ୏ጱܔ᦯҂

୏ړ܄ham෈կ޾ᮒկጱᔄࣳ҅ਖ਼spamفෙᬌڣ

ᬌڊkeyғྯӞӻܔ᦯

ᬌڊvalueғಅં෈կᔄࣳ҅ᒫӞӻහਁԅ1ᤒกંԭྋଉᮒկ҅ᒫԫӻහਁԅ1ᤒกંԭ࣯࣍ᮒկ

ᐏֺғ0 1 ᤒกᧆᮒկԅ࣯࣍ᮒկ

public void map(Object key, Text value, Context context) throws 

IOException, InterruptedException {

    String[] fields = value.toString().split(" ");

    int h_count = 0;

    int s_count = 0;

    if (fields[0].equals("h"))

        h_count++;

    else

        s_count++;

    // ՗ᒫӞᶱ୏ত

    for (int i = 1; i < fields.length; i++) {

        String output_value = Integer.toString(h_count) + " " + 

Integer.toString(s_count);

        context.write(new Text(fields[i]), new Text(output_value));

    }

}

ਖ਼mapᬌڊጱਁᒧԀ“0 1”ᥴຉ҅੒ଫහਁፘݢܨے஑کᧆܔ᦯੒ଫڊሿࣁham޾spamӷӻᔄӾጱහፓ

ᬌڊkeyғܔ᦯

ᬌڊvalueғ੒ଫڊሿጱhamᮒկහፓ + spamᮒկහፓ

public void reduce(Text key, Iterable<Text> values, Context context) throws 

IOException, InterruptedException {

    int ham_count = 0;

    int spam_count = 0;

    for (Text value : values) {



CountJob   

countjobਫᨶฎJob2ጱᴫં҅ളතJob2ጱᬌ҅ڊԆᥝአ๶ᦕ୯ෆӻ෈կ४ӾӧӞ໏ጱܔ᦯௛හ̶

 

job3ᦇᓒ༷ሲ   

Job3 ጱmapperํӞӻ setup  ḵ༷ሲ  Өضහ҅Ԇᥝአ๶ᦇᓒᮒկጱڍ 

 

job3ጱ map ᴤྦྷғ

Ԇᥝ᭗ᬦڹᶎᕹᦇጱᕮຎᦇᓒ੒ྯӻܔ᦯ ๶᧔ጱ  ޾ 

 

        String line = value.toString();

        String[] count_in_class = line.split(" ");

        ham_count += Integer.parseInt(count_in_class[0]);

        spam_count += Integer.parseInt(count_in_class[1]);

    }

    String output_value = Integer.toString(ham_count) + " " + 

Integer.toString(spam_count);

    context.write(key, new Text(output_value));

}

int numberOfUniqueWords = 0;

    for (IntWritable value : values) {

        numberOfUniqueWords++;

}

Integer totalMails = numberOfHams + numberOfSpams;

Double logHamPrior = Math.log((double) (numberOfHams) / (double) 

(totalMails));

Double logSpamPrior = Math.log((double) (numberOfSpams) / (double) 

(totalMails));

public void map(Object key, Text value, Context context) throws 

IOException, InterruptedException {

    StringTokenizer valueTokenizer = new StringTokenizer(value.toString());

    // The while loop is supposed to loop exactly 3 times

    // The first time to parse the count in ham, the second to parse the 

count in

    int countInHam = 0, countInSpam = 0;

    int iterationCounter = 0;

    String[] splittedStrings = value.toString().split("\\s+");

    if (splittedStrings.length != 3) {



job3 ጱ reduce ᴤྦྷፗളളݑ map ጱ key, value ଚᬌ๋҅ڊᕣᬌڊ෈կܨԅᦒᕞঅጱ model̶

ཛྷࣳ໒ୗ   

᭗ᬦԏڹጱᦒᕞ҅౯ժ஑کԧࣁྌᮒկහഝᵞӤጱ Naive Bayes ཛྷࣳ҅౯ժֵአইӥጱ໒ୗᬰᤈᬌ
ғڊ

ᒫӞᤈํԲӻහਁ҅ڦړฎ  ޾ ҅ UniqueCount (ڊሿጱ԰୑ጱ
ܔSpamᮒկ᯾ಅํࣁሿڊ᦯௛හ҂ ̵s_countҁܔHamᮒկ᯾ጱಅํࣁሿڊ᦯௛හ) 、h_countҁܔ
᦯ጱ௛හ҂̶

՗ᒫԫᤈ୏তڦړฎܔ᦯҅੒ଫጱ  ޾ 

 

ཛྷࣳս۸̵ࢥ   

ीय़subject๦᯿   

चᏐ௏᪠ғࣁᕳਧහഝᵞӾ҅ྯӞ੗ᮒկ᮷ํᛔ૩ጱԆ᷌҅Ԇ᷌᦯Ԟᦜๅᚆ֛ሿӞᓤᮒկጱᇙ
௔҅ԭฎ౯ժਖ਼Ԇ᷌᦯֢ԅ๦᯿ๅय़ጱ feature, ᕳԨᬯԶ᦯࿤ๅय़ጱ๦᯿҅ᥡ੊ᚆࣁވ test ᵞ
Ӥ឴஑ๅঅጱපຎ
ਫሿ௏᪠ғࣁႴ။හഝᵞᬦᑕӾ҅ᦏ subject Ӿጱܔ᦯᯿॔ڊሿ k ེ҅ᥡ੊ӧݶk੒ᕮຎጱ୽ߥ
ᕮຎғᶋଉ᭳౛҅ࣁ k = [2, 20] ጱ܄ᳵٖ҅ဌํӞӻk꧊ݢզᦏᕮຎݒঅ̶ 

        throw new IOException("There should be two numbers in value field, 

but more are provided.");

    }

    // parse some parameters

    String word = splittedStrings[0];

    countInHam = Integer.valueOf(splittedStrings[1]);

    countInSpam = Integer.valueOf(splittedStrings[2]);

    Integer totalItems = numberOfUniqueWords;

    Double logHamProbability = Math.log((double) (countInHam + 1) / 

(double) (numberOfWordsInHam + totalItems));

    Double logSpamProbability = Math

        .log((double) (countInSpam + 1) / (double) (numberOfWordsInSpam + 

totalItems));

    Text text = new Text(String.valueOf(logHamProbability) + " " + 

String.valueOf(logSpamProbability));

    context.write(new Text(word), text);

}



stemming / lemmatizing   

ᬰᤈහഝႴ။ጱᬦᑕӾ҅౯ժ੤ᦶԧӷᐿ݄᦯໑ጱොဩ҅Ӟฎ lemmatizeࣁ  (᦯௔ᬮܻ) ҅ stem

(᦯໑ᬮܻ)

stem

stem ྲ᫾ᓌܔᔋู҅ࣁ౯ժአ nltk, ᬰᤈ stemming ԏݎ҅ݸሿஉग़᦯ᤩᓌܔᔋูࣈᬮܻԅӞ
ӻ᦯໑ֺ҅ৼইӥ

 

lemmatize

lemmatize ጱᕮຎๅݳےቘ҅ݝᬰᤈच๜ጱ᦯௔ᬮܻ

 

᭗ᬦ nltk.pos_tag() Ꮯጱᕮຎٵےๅکզᬡݢ 

 

՗ᕮຎ๶፡҅lemmatize ොဩᥝྲ stemming ṛӞᅩᅩ๋҅ᕣ౯ժᬮฎᭌݐԧᬰᤈ lemmatize
ጱཛྷࣳ

AdaBoost   

Adaptive Boost ฎӞᐿ᫾ԅଉአጱ๢࢏਍ԟොဩ҅ਙᚆड़੒ᦒᕞහഝᵞᬰᤈᛔᭇଫٍ֛҅๶᧔҅
Adaptive Boost ᚆड़ਖ਼ԏڹጱړᔄ࢏Კ᧏ړᔄጱ໏๜አ๶ᦒᕞӥӞӻړᔄ҅࢏ᕪḵᤒก҅Adaptive
Boost ොဩӧտॡ਻ฃڊሿᬦ೙ݳጱఘ҅٭ଚӬٌᴫےጱړᔄ׎ܨ࢏පຎଚӧด៪҅Ԟᚆड़᩸ک൉ṛ
ཛྷࣳᤒሿጱපຎ̶ىࣁԭ Adaptive Boost ጱ੤ᦶӾ҅౯ժ݇ᘍԧ Qing Liu ጱᥴ٬ොໜ҅ଚᰒ੒ྌᶱ
ፓጱᕡᜓᬰᤈԧӞԶս۸̶ᡱᆐ౯ժࣁ Adaptive Boost Ӥጱ੤ᦶଚဌํᚆԅ౯ժଃ๶ๅṛጱᦩٵڦᏟ
ሲ҅֕౯ժׁᆐᦊԅྌེ੤ᦶฎ꧊஑ᦕ୯ጱ̶

produces produc

produced produc

productive product

producing produc

productivity product

produces produce

produced produced

productive productive

producing producing

productivity productivity

produces produce

produced produce

productive productive

producing produce

productivity productivity

https://github.com/SunnyMarkLiu/Naive_Bayes_Meet_Adaboost


՗ٍ֛ᳯ᷌๶᧔҅Adaptive Boost ᭗ᬦইӥਫᴬ఺Ԏӥጱොဩ๶ᥴ٬࣯࣍ᮒկړᔄጱᳯ᷌ғ᭗ᬦ
Naive Bayes ොဩ឴஑ጱፘݸىḵ༷ሲՐՐ୵਻ԧፘଫጱ᦯࿤ٌࣁಅંᔄڦӾڊሿጱහᰁ҅֕ࣁᶼၥ
ᬦᑕӾྯӻܔ᦯᮷೜ํፘݶጱ๦᯿҅ՐՐ᭗ᬦٌڊሿེහᬰᤈፘଫጱᶼၥҔᘒ Adaptive Boost ᭗ᬦ਍
ԟܻতཛྷࣳࣁᦒᕞහഝᵞӤᶼၥᲙ᧏ጱᮒկ҅ᩙԨ᮱ܔړ᦯ӧݶጱ๦᯿҅զྌ੒ᮒկᬰᤈๅႮӞྍጱ
ӻྍṈғپԅԧਫሿ Adaptive Boost҅౯ժᵱᥝਫሿզӥ̶ړ܄

ୌᒈӞӻᳩଶᒵԭ Naive Bayes ཛྷࣳᤈහጱڜᤒଚڡত۸ԅ1 ق ֢ԅ๦᯿ݻᰁ 
ḵ༷ሲԏݸӾጱڦӷӻᔄࣁզ݊Კ᧏෸໏๜ݩᶼၥᲙ᧏ጱ෈կଧݐᦒᕞහഝᵞӤᬩᤈཛྷࣳ҅឴ࣁ
૧ 
੒  ᬰᤈ᧣ෆғ੒ԭᶼၥᲙ᧏ጱ෈կӾጱྯӻܔ᦯ׁ҅ഝᲙ᧏ጱᐿᔄ  ҁspam ᧏୮౮ ham / 
ham ᧏୮౮ spam҂᧣ෆ  Ӿጱፘଫᶱ ҅  ֢ԅአԭ᭑ྍ᧣ෆ๦᯿ጱڍහ
ํஇๅᬰӞྍᦎᦞ
᦯ጱ๦᯿ܔෙᵱᥝԙզፘଫڣᶼၥᬦᑕӾ҅੒ԭ spam ጱࣁ
᯿॔ԏྍڹṈᕳਧེහ҅౲ᘏፗکᲙ᧏ሲჿ᪃ᥝ࿢

ԅԧਖ਼Კ᧏ᐿᔄ  ᬰᤈහ꧊ᤒᐏ҅౯ժ୚فᐏ௔ڍහ  ғ

Ӥ̶౯ժ੤ᦶԧӞԶ؉ဩ҅֕᮷ဌݐզ݊ᬽդེහጱᭌݐ੒ԭ  ጱᭌࣁྌཛྷࣳӤ҅౯ժጱ᧣ෆԆᥝࣁ
ᚆݐ஑ྲᕍᔙጱ Naive Bayes ොဩๅṛጱٵᏟሲ҅զӥ౯ժಅᬰᤈጱӞԶ੤ᦶғ

೰හ๦᯿᧣ෆ   

౯ժጱḒེ੤ᦶ᭽஗ԧ౯ժጱ݇ᘍٖ਻ֵ҅አইӥጱොୗ๶੒๦᯿ᬰᤈ᧣ෆғ

ᆐᘒ҅᭗ᬦᥡ੊Კ᧏໏๜ࣁӷӻᔄڦӾጱݸḵ༷ሲԏ૧  ҅౯ժݎሿ  ጱݐ꧊ጱᕷ੒꧊ݢզṛᬡӣӻ
හᰁᕆ҅ᬯӻහᰁᕆጱහਁڊሿࣁ೰හ֖Ӥ᭗ଉտ᭜౮ᅒᵙ҅ᘒਫḵᕮຎԞḵᦤԧᬯӞᅩғࣁᦇᓒ 
෸ڊሿԧ overflow҅ፘىጱٵᏟሲ᪏کԧ 70% զӥ҅ࢩྌ౯ժဌํࣁྌොဩӤᬰᤈๅग़ጱၥᦶ̶

ଉᰁ๦᯿᧣ෆ   

஺ኼധ  ጱ؉ဩғᭌਧᬽդེහ iteration҅ܔӾ҅౯ժ੤ᦶӞᐿຄԅᓌړྌ᮱ࣁ  ଚᕳਧྍᳩ
step  ҅ਖ਼  ᦡᗝԅইӥ୵ୗғ

ෆӻᬽդᬦᑕӾ҅౯ժֵአ Python ጱ minࣁ max ޾   ොဩ๶ྯࣁ᫪ᬽդጱ๛ੲดᐏᬽդӾ๦᯿ጱ
๋य़꧊๋޾ੜ꧊̶౯ժၥᦶԧ iteration  ԅ 3̵5̵10 ጱఘݱ҅٭ᐿఘ٭ӥጱ F ꧊࣐85 ࣁ% ૢ
Ꮯଶ̶ٵฎኼஙጱ൉ṛፘଫጱݝ҅ݒӬๅग़ጱᬽդེහଚӧտଃ๶ด៪ጱද҅ݦ

Sigmoid ๦᯿᧣ෆ   

ኧԭࣁԏڹጱ੤ᦶӾ᮷ݎሿԧ๋ᕣጱ๦᯿ݻᰁӾڊሿຄᒒ꧊ҁݢᚆտṛᬡԲӻහᰁᕆ҂ጱఘ҅٭౯ժ
૶๕ֵአ sigmoid ڍහ੒๦᯿ᬰᤈݳቘጱړᯈ҅ᦏٌ៧ࣁӞӻݳቘጱ܄ᳵӤ҅ݶ෸҅౯ժԞ૶๕୚ف 

 ֢ԅӞӻ݇ᆙ҅ࢩྌ҅౯ժֵአইӥጱොୗᬰᤈ๦᯿ๅෛғ



 ጱܻত༷ሲԙզڊḵ༷ሲᬦᑕӾ҅౯ժਖ਼ᦇᓒݸӤጱڦᮒկᔄ࣯࣍ࣁኞ౮Ӟ੗ᮒկࣁ෸҅ݶ
ጱ sigmoid ڍහ꧊҅ᘒӧฎԙզ  ๜᫝҅ܨғ

ٌӾጱ  አԭᤒᐏಅฉ੘ጱ  ጱ܄ᳵ᝜ࣁ҅ࢱਫḵӾ౯ժ໑ഝᕮຎ੒  ᬰᤈᭇଫ௔ጱ᧣ෆ҅ᭌ
Ꮯሲ૪ᕪളᬪٵጱӷᐿොဩ҅ڹ꧊۱ೡ 10̵40̵50̵80̶ֵአྌොဩ឴஑ጱᕮຎกดঅԭԏݐጱݐ
ֵአܔᕍጱ Naive Bayes ොဩ឴஑ጱᕮຎ҅ኜᛗࣁ Spam Precision Ӥํಅ᩻᩼҅ᬡکԧ 99.25%҅֕
ฎ҅ྌොဩֵ Ham Precision ᫾֗ ҁय़ᕅ 96%҂҅ଚӬᵋ፳ᬽդེහጱी҅ےӷӻ꧊ํളᬪጱ᩽
۠҅௛֛๶᧔҅ྌොဩ૪ᆐӧই Naive Bayes ොဩ̶

௛ጱ๶᧔҅౯ժࣁ Adaptive Boost Ӥጱ੤ᦶࣁ๜ེᦶḵӾଚဌํեཛྷࣳݐ஑٬ਧ௔ጱ൉֕҅܋ኧԭ౯
ժ੤ᦶොဩጱํᴴ҅౯ժׁᆐӧഭᴻ Adaptive Boost ᚆड़֢ԅ Naive Bayes ཛྷࣳጱӞӻ᯿ᥝս۸ො
ᚆ̶ݢጱݻ

Feature Selection   

ጱ Feature Selection ොဩ҅ᕪᬦӞڊӾ҅౯ժ੤ᦶԧӞᐿ໑ഝ Adaptive Boost ጱ௏మᤉኞړ๜᮱ࣁ
ਧጱ᧣ෆ҅ݐ஑ԧࣁၥᦶහഝᵞӤ 20% ጱᲙ᧏ሲӥᴳ̶౯ժጱ Feature Selection ݶ໏ฎ᭗ᬦࢧᶶཛྷ
զӥӷӻ؃ᦡӤғࣁኞጱᲙ᧏ᘒ᧣ෆ݇හ҅ଚୌᒈݎᦒᕞහഝᵞӤࣁࣳ

ෆӻහഝᵞႴ။ᬦݸጱܔ᦯۱ތӣᔄғَࣳጱᶋ࣯࣍ᮒկ᦯࿤ҁֺই seminar҂̵َࣳጱ࣯࣍ᮒ
կ᦯࿤ҁֺই credit҂զ݊Ӿ௔᦯࿤ҁֺই christmas҂
੒ԭ຤ԶӾ௔᦯࿤҅ݢᚆտԾኞٌܔ᦯හᰁࣁӷӻᔄڦӤጱ؇ෑֺ҅ই christmas ࣯࣍ࣁᮒկӾ
ڦሿ᫾ग़҅֕ᬯᐿ؇ෑଚӧᚆ᧔กፘଫᮒկಅંጱᔄڊ

ᶼၥᲙ᧏ጱᮒկӾय़ᰁڹԧᴳ֗ᶼၥᲙ᧏ሲጱ௏᪠ғ੒ԭԏڊ౯ժᕳ҅ݸᏟਧԧզӤጱӷӻ؃ᦡԏࣁ
᫨ᘒֵአ Laplace Smooth ๊դ̶҅ࣁᶼၥӾ஺ኼᬯԶ᦯࿤ጱਂࣁܨሿጱӾ௔᦯࿤Ԩզ݄ᴻ҅ڊ

ׁഝ౯ժࣁᦒᕞᵞӤᬩᤈၥᦶጱᕮຎ҅ଚ੒ᕮຎᬰᤈ᦯࿤ᰁᕹᦇ҅౯ժᕳڊԧࣁᶼၥᲙ᧏ጱᮒկӾڊ
ሿጱܔ᦯҅ଚೲᆙٌڊሿེහᬰᤈᴳଧഭ҅ݷզӥฎ᮱ړᕮຎғ

 

ܔදғ੒ԭྯ੗ၥᦶᮒկӾጱץጱཛྷࣳᬰᤈݸ᦯҅ଚ੒ԏ 100 ڹᤒጱڜԧྌݐḒེၥᦶӾ҅౯ժᭌࣁ
᦯҅ইຎٌંԭ౯ժᕳڊጱ᦯࿤ڜᤒ҅ڞਖ਼ٌڼᴻᘒֵአ Laplace Smooth ᬰᤈ๊դ̶ᬯᐿොဩֵཛྷ
ࣳጱٵᏟሲํԧݢᥠጱ൉̶܋ԏݸጱਫḵӾ҅౯ժԆᥝᰒ੒ᭌݐጱڼᴻ᦯ጱහᰁᬰᤈ᧣ෆ҅զ݊੤ᦶ
՗ӤොڊڜጱڜᤒӾ݄ᴻ೜ํกดጱᶋӾ௔ᇙ஄ጱ᦯࿤ҁֺই seminar ౲ credit҂๋҅ᕣ҅౯ժࣁᭌ
̶% Ꮯሲғ99ٵၥᦶහഝᵞӤ๋ṛጱࣁڹ᦯҅ଚᬰᤈᶋӾ௔᦯࿤݄ᴻጱ๵կӥ឴஑ԧፓ 75 ݐ

com 346

please 171

http 130

service 114

www 112

free 109
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get 109

time 101

register 99



य़හഝᰁے   

ཛྷࣳٚঅᘔӧ֘හഝग़҅ࣁᬯӻཛྷࣳӾ౯ժفےԧڹӣེ֢ӱڥአጱᮒկහഝᵞ҅ᓌܔᔋูےࣈय़ԧ
හഝᰁ҅ᬯӻཛྷࣳᡱᆐࣁ test  ᵞӤᤒሿӧঅ҅֕ฎ๋ࣁᕣၥᦶᵞӤํᏹܴᕆጱᤒሿ̶

 

Բ̵౮ຎ઀ᐏ   

Ոժஃஃ෫ဩ਻தྋଉᮒկᤩᦊਧԅ࣯࣍ᮒկ҅֕੒੝ᰁ࣯࣍ᮒկ౮҅ײᔄጱ෸ړ੒࣯࣍ᮒկᬰᤈࣁ
ԅᄋᗑԏṺݢܩզத̶ݑಅզஃஃՈժๅ፡᯿ᬯپӻ೰ຽ҅ӞӻฎٵᏟሲҁprecision҂҅Ӟӻฎࢧݟ
ሲҁrecall҂҅֕౯ժݢզ፡کᬯӷӻ೰ຽଚӧᚆݶ෸ᬡ๋کս҅ಅզᬮํӞӻf1೰ຽ҅ᖓݳԧٵᏟሲ
ଘ̶࣐޾᧣ሲ҅ฎԫᘏጱࢧݟ޾

Ꮯሲٵ   

ᔄᳯ᷌ړᮒկ࣯࣍ࣁ̶ֺྲܛᤩᶼၥԅྋጱ໏๜Ӿ҅ਫᴬԅྋ໏๜ಅࣁᔄᳯ᷌Ӿ೰ጱฎړࣁᏟሲٵ
Ӿ҅ݢզᦊԅฎᶼၥԅ࣯࣍ᮒկጱ໏๜Ӿ҅ਫᴬԅ࣯࣍ᮒկጱྲ̶ֺ᫾ṛጱٵᏟሲ఺ޱ፳੒࣯࣍ᮒկ
ጱ᧏ಸ᫾੝̶

垃圾邮件数目

被预测为垃圾邮件的数目

ሲࢧݟ   

recallړࣁᔄᳯ᷌Ӿ೰ጱฎࣁಅํጱྋ໏๜᯾҅ᶼၥԅྋጱ໏๜හಅ࣯࣍ࣁ̶ֺྲܛᮒկړᔄᳯ᷌Ӿ҅
౯ժݢզᦊԅฎ࣯࣍ᮒկӾᶼၥྋᏟጱྲ̶ֺ᫾ṛጱࢧݟሲ᧔ก࣯࣍ᮒկڊሿࣁྋଉᮒկӾጱఘ٭᫾
੝̶

预测为垃圾邮件的数目

垃圾邮件的总数目

F1೰ຽ   

ӧঘݐ  ڞ 

 

Model 1

train Ӥ lemmatize ԏݸᦒᕞጱཛྷࣳ



Model 2

train Ӥ lemmatize ଚᬰᤈ feature selection

Model 3

य़හഝᰁጱཛྷࣳے

Model 4

train Ӥᬰᤈ stemming
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