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Xiyao Xu
Student ID: x18107834

1 Software Requirement

Data extraction:

The data is extract by data extraction software: bazhuayu. https://www.bazhuayu.com/
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Register for the software. Then click on the following icon.
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Weibo
collection
template

Taobao
collection
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* BIDUREL: Q}es needed to be used

B22(1~10000):
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2 Data pre-processing
I used python to do pre-processing. Software used: Pycharm

Python download: https://www.python.org/downloads/release/python-2716/
Pycharm download: https://www.jetbrains.com/pycharm/

Codes for sentiment analysis pre-processing
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# -*- coding: utf-8 -*-

__author__ = 'Bai Chenjia’

import ...

print "user dictionary loading..."
import sys

reload(sys)
sys.setdefaultencoding("utf-8")

jieba.load_userdict('F://paper/word_dictionary/pos_dic.txt")
jieba.load_userdict('F://paper/word_dictionary/neg_dic.txt"')

# segmentation, return Llist
def segmentation(sentence):
seg_list = jieba.cut(sentence)
seg_result = []
for w in seg list:
seg_result.append(w)

seg result[:]

return seg_result

def postagger(sentence):
pos_data = pseg.cut(sentence)
pos_list = []
for w in pos_data:
pos_list.append((w.word, w.flag))
#print pos Llist[:]

return pos_list

# sentence segment
def cut_sentence(words):

words = words.decode('utf8")

start = ©

i=20

token = "meaningless’
sents = []

punt_list = ",.12;~, o ! 7 ; ~. '.decode('utf8')
#prant "punc List", punt list
for word in words:

"

#print "word", word

if word not in punt_list: # 1f 1t is not Apostrophe

segmentation() * for winseg_ list



a4l #prant “"word”, word

42 if word not in punt_list: # 1f 1t 1is not Apostrophe
43 #print "wordl", word

44 i+=1

45 token = list(words[start:i+2]).pop()

46 #print "token:", token

47 elif word in punt_list and token in punt_list: # process Ellipsis
43 #print "word2", word

49 i+=1

50 token = list(words[start:i+2]).pop()

51 #print "token:", token

52 else:

53 #print "word3", word

54 sents.append(words[start:i+1]) # stop the sentence
55 start = 1 + 1

56 i+=1

57 if start < len(words):

58 sents.append(words[start:])

59 return sents

608

61 def read lines(filename):

62 fp = open(filename, 'r')

63 lines = []

64 for line in fp.readlines():

65 line = line.strip()

66 line = line.decode("utf-8")

67 lines.append(line)

68 fp.close()

69 return lines

70

71 # remove stop words

72 def del stopwords(seg_sent):

73 stopwords = read_lines("F://paper/stop_words.txt") # read stop word L
74 new_sent = [] # stop removed sentence

Package pip, jieba, numpy are needed.
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print

>

if _ name__ ==
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if word in stopwords:
continue

else:
new_sent.append(word)

return new_sent

# get the value of 6 lists, return the list according to the requirement

def read_value(request):

degree_dict = []

if request == "one

degree_dict read lines("C://Users/dell/Desktop/Sentiment_dict/Sentiment_dict/:

elif request == "two":

degree_dict = read_lines("C://Users/dell/Desktop/Sentiment_dict/Sentiment_dict/«
elif request == "three":

degree_dict = read_lines("C://Users/dell/Desktop/Sentiment_dict/Sentiment_dict/«
elif request == "four":

degree _dict = read lines("C://Users/dell/Desktop/Sentiment_dict/Sentiment_dict/:
elif request == "five":

degree dict = read lines("C://Users/dell/Desktop/Sentiment_dict/Sentiment_dict/:
elif request == "six":

degree_dict = read_lines("C://Users/dell/Desktop/Sentiment_dict/Sentiment_dict/«
else:

pass

return degree_dict

v '

test_sentenc; = "Eﬁﬂﬂkd\éﬁ"
"ERFNANEE, BEHETU, REA. REEFEAD. . . BZ, BE+R
"RENEEEYF, BEREBRG. PIRBRARKET ! REGHRAF. ¢

L}

test_sentence2

test sentence3

seg_result = segmentation(test_sentence3) # word segmentation, sentence input, lis

for w in seg_result:

3 Data analysis

3.1 Sentiment analysis

Sentiment analysis used python and pycharm, which the same with section2.
Code:
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# -*- coding: utf-8 -*-

"

__author__ = *Bai Chenjia

import text process as tp

import numpy as np

print "Begin"
posdict = tp.read_lines("C://Users/dell/Desktop/Sentiment_dict/Sentiment_dict/emotion_di
negdict = tp.read_lines("C://Users/dell/Desktop/Sentiment_dict/Sentiment_dict/emotion_di

most_degree = tp.read_lines('C://Users/dell/Desktop/Sentiment_dict/Sentiment_dict/degree,
very degree = tp.read lines('C://Users/dell/Desktop/Sentiment_dict/Sentiment_dict/degree,

more_degree = tp.read_lines('C://Users/dell/Desktop/Sentiment_dict/Sentiment_dict/degree,

ish_degree = tp.read lines('C://Users/dell/Desktop/Sentiment_dict/Sentiment_dict/degree_
insufficient_degree = tp.read_lines('C://Users/dell/Desktop/Sentiment_dict/Sentiment_dic
inverse_degree = tp.read_lines('C://Users/dell/Desktop/Sentiment_dict/Sentiment_dict/deg

print "The degree files are loaded"

emotion_levell = "sad"
emotion_level2 = "angry”
emotion_level3 = “"ecalm"
emotion_leveld = "peaceful"

emotion_level5 = "happy"

emotion_level6 = "Emotion fluctuation is small”

emotion level7 = "Emotion fluctuation is big"

# 2.Adverb of degree processing, according to the type of degree adverb, multiplied by d
def match(word, sentiment_score):
if word in most_degree:

sentiment_score *= 2.0



' text_process.py

 dict_main.py

elif word in very_degree:

sentiment_

score *¥= 1.75

elif word in more_degree:

sentiment_

score *= 1.5

elif word in ish_degree:

sentiment_

score ¥= 1.2

elif word in insufficient_degree:

sentiment_

score ¥= @.5

elif word in inverse_degree:

#print "inversedict", word

sentiment_

score ¥= -1

return sentiment_score

# Example: [5, -2] » [7, @]; [-4, 8] = [e@, 12]

def change_to_positive_number(positive_count, negative_count):

pos_count = ©

neg_count = @

if positive_count < @ and negative_count <= @:

neg_count

pos_count

elif negative_

pos_count

neg_count

+= negative_count - positive_count
= 9

count < @ and positive_count < @:

= positive_count - negative_count

=0

elif positive count < @ and negative_count >= 0:

neg_count

pos_count
else:

pos_count

neg_count

= -positive_count

= -negative_ count

= positive count

= negative_ count

return (pos_count, neg_count)

# Find the total sentiment score of a single Weibo sentence

def single_sentence_sentiment_score(weibo_sent):

=1 ‘: [] Matc
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def single_sentence_sentiment_score(weibo_sent):

single review senti score = []

cuted_review = tp.cut_sentence(weibo_sent) #Sentence segmentation, analyzing each s

for sent in cuted_review:
seg sent = tp.segmentation(sent) # segmentation
seg_sent = tp.del stopwords(seg_sent)[:]
#for w in seg sent:
#  print w,
i=0 # Record the position of the scanned word

s =8 # Record the position of the sentiment word

poscount = @ # Record the positive emotion score in the segmented sentence
negcount = @ # Record the negative emotion score in the segmented sentence
for word in seg_sent: # analysis sentence by sentence

#print word
if word in posdict:
#print "posword:", word
poscount += 1
for w in seg sent[s:i]:
poscount = match(w, poscount)
#print "poscount:", poscount

s =1+ 1

elif word in negdict:
#print "negword:", word
negcount += 1
for w in seg sent[s:i]:
negcount = match(w, negcount)
#print "negcount:", negcount

s =1+ -1

elif word == "! ".decode("utf-8") or word == "!".decode('utf-8'):
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for w2 in seg_sent[::-1]:
if w2 in posdict:
poscount += 2
break
elif w2 in negdict:
negcount += 2
break

i+=1

single review senti_score.append(change to positive number(poscount, negcount))
pos_result, neg_result = 8, @ # Record the positive sentiment score and negative s
for resl, res2 in single review senti_score:

pos_result += resl

neg_result += res2
#print pos result, neg _result
result = pos_result - neg _result # final score of the sentence
result = round(result, 1)
return result

# WK
weibo_sent = "EXFVMEmENF, BifebbEiE. FTORBENRRET ! &5, -
score = single_review_sentiment_score(weibo_sent)

print score

def run_score():
fp_test = open('F://paper/code/test_data.txt', 'r')
contents = []
for content in fp_test.readlines():
content = content.strip()
content = content.decode("utf-8")

contents.append(content)



= text process.py = dict_main.py

Q- =T Y, OMatcr
136 fp_test.close()

137 results = []

138 for content in contents:

139 score = single_sentence_sentiment_score(content)
140 results.append((score, content))

141 return results

142

143

144 def write results(results):

145 fp_result = open('test_result.txt', 'w')

146 for result in results:

147 fp_result.write(str{result[8]))

148 fp_result.write(® )

149 fp_result.write(result[1])

150 fp_result.write('\n')

151 fp_result.close()

152

153

154 def handel result(results):

155

156 pos_number, neg_number, mid_number, number_ratio = 08, @, ©, @
157

158 pos_mean, neg_mean, mean_ratio = @, 8, @

159

160 pos_variance, neg variance, var_ratio =8, @, @

161 pos_list, neg_list, middle_list, total_list = [], [], [1, []
162 for result in results:

163 total_list.append(result[@])

164 if result[@] > @:

165 pos_list.append(result[@])

166 elif result[8] < @:

167 neg_list.append(result[@])

163 else:

169 middle_list.append(result[@])

10
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pos_number = len(pos_list)

neg_number = len(neg_list)

mid_number = len(middle_list)

total_number = pos_number + neg_number + mid_number

number_ratio = pos_number/neg_number

pos_number_ratio
neg_number_ratio

mid_number_ratio

text_pos_number

text_neg_number

text_mid number

round(float(pos_number)/float(total_number), 2)
round(float(neg number)/float(total number), 2)
round(float(mid_number)/float(total_number), 2)

=T 1: [] Matcl

“HRBTEEEA * + str(pos_number) + " %, HEEHEEEHE % + str(
"HERHEEEA " + str(neg_number) + " %, HEHHBRHAR % + str(
R RAIEEEN  + str(mid_number) + " %, HS2BHEBHEAN % +

pos_array = np.array(pos_list)

neg_array

np.array(neg_list)

total array = np.array(total list)

pos_mean = pos_array.mean()

neg_mean = neg_array.mean()

total_mean = total_array.mean()

mean_ratio = pos_mean/neg_mean

if pos_mean <= 6:
text_pos_mean
else:

text_pos_mean

if neg_mean >= -6:

text _neg _mean
else:

text_neg_mean

emotion_leveld

emotion_levelS

emotion_level2

emotion_levell

if total _mean <= 6 and total_mean >= -6:

text_total mean
elif total _mean > 6:

text_total mean

else:

text_total_mean

= emotion_level3

= emotion_level4d

= emotion_level2

11
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if _ _name__ ==

Text_total_mean = emotion_levelZ

pos_variance = pos_array.var(axis=0)
neg_variance = neg_array.var(axis=0)
total variance = total array.var(axis=0)

var_ratio = pos_variance/neg_variance

#print "pos variance:", pos variance, "neg variance:", neg variance,

if total_variance > 10:

text_total var = emotion_level7
else:

text total var = emotion_level6
B R
result dict = {}
result_dict['pos_number'] = pos_number
result_dict['neg_number'] = neg_number
result_dict[ 'mid_number'] = mid_number
result dict['number_ratio'] = round(number_ratio, 1)
result_dict['pos_mean'] = round(pos_mean, 1)
result _dict['neg_mean'] = round(neg _mean, 1)

result_dict['total_mean'] = round(total_mean, 1)

result_dict['mean_ratio'] = abs(round(mean_ratio, 1))

result_dict['pos_variance'] = round(pos_variance, 1)

result _dict['neg_variance'] = round(neg_variance, 1)

result_dict['total_variance'] = round(total_variance, 1)

result dict['var_ratio'] = round(var_ratio, 1)

result_dict['text_pos_number'] = text_pos_number
result_dict['text_neg_number'] = text_neg number
result_dict['text_mid_number'] = text_mid_number
result _dict['text_pos_mean'] = text_pos_mean
result_dict['text_neg_mean'] = text_neg_mean
result_dict['text_total_mean'] = text_total mean
result_dict['text_total_var'] = text_total_var

- T

results = run_score()
write_results(results)
result_dict = handel_result(results)

12
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3.2 TF-IDF

It is processed on the google colab:
https://colab.research.google.com/notebooks/welcome.ipynb

o #server connection
!lapt—get install -y -qq software—properties—common python—-software—properties modul
!add—apt-repository -y ppa:alessandro—strada/ppa 20&1 > /dev/null
lapt—get update —qq 2)&1 > /dev/null
lapt-get -v install -qq google—drive—ocamlfuse fuse
from google.colab import auth
auth. authenticate user()
from oauthZ2eclient.client import GoogleCredentials
creds = GoogleCredentials. get application default()
import getpass
lgoogle—drive—ocamlfuse -headless -id={creds.client_id} -secret={creds.client_secret}

vcode = getpass. getpass()

lecho {vcode} | google-drive-ocamlfuse -headless -id={creds.client_id} -secret={cre
fidirection

1s

!mkdir -p drive
!google—drive—ocamlfuse drive
1s

# go the the working directory
import os

os. chdir ("drive/paper”)
'1s

fkeyword extraction
import Jjieba

import math
import jieba.analvse

Code:

13
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import math
import jieba.analyse

class TF_IDF:

def _ init_ (self, file, stop_file):
self.file = file

self. stop_file = stop_file

self. stop_words = self.getStopWords()

def getStopWords(self):
swlist=list()
for line in open(self.stop_file, “r”, encoding="utf-8").readlines():
swlist. append(line. strip())
print ("stop words loaded...”)
return swlist

def loadData(self):

dMap = dict()
for line in open(self.file, "r”, encoding="utf-8").readlines():

id, title = line.strip().split("\t”)

dMap. setdefault (id, [1)

for word in list(jieba.cut(str(title).replace(” ”,”"), cut_all=l

if word not in self.stop_words:
dMap[id]. append (word)

print ("load products and its title, using jieba to segment and del:
return dMap

def getFreqWord(self, words) :
fregWord = dict()
for word in words:
freqWord. setdefault (word, 0)
freqWord[word] += 1
return freqWord

3.3 Outlier process:

14
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° for key in dMap.keys():
if word in dMaplkey]:
count += 1
return count

def getTFIDF (self, words, dMap) :
outDic = dict()
freqgWord = self. getFregWord (words)
for word in words:

tf = freqWord[wordl*1.0 / len(words)

idf = math. log(len(dMap)/ (self. getCountWordInFile (word, dMap) +1

tfidf = tf * idf
outDic[word] = tfidf

orderDic = sorted(outDic.items(), key=lambda =x:x[1], reverse=True)

return orderDic

def getTag(self, words):

print (jieba. analyse. extract_tags (words, topK=200, withWeight=True))

if _name_ == “_main_":
file = 7. /taobao_tfidf. txt”
stop_ file = 7. /stop_words. txt”

tfidf=TF_IDF (file, stop_file)
tfidf. getTag(open(”. /taobao_tfidf. txt”, "r”, encoding="utf-8").read(),)

Using R and R studio: link: https://cran.r-project.org/bin/windows/base/,
https://rstudio.com/products/rstudio/download/

Code:
Winsorizing:

15
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1 data <- c(756153,534383,458519,24456,31138,2617734,75549,2905154,26520,3
2 ,374737,337104,1164074,261359,1898800,137491,486411,2178952,85561,56796,
3 ,1480950,388998,226727,1529637,48183,1510995,144798,115717,302831,442244
4 ,223083,509471,69630,64380,167594,301439,156588,766846,1258,213744,38219
5 ,450207,209583,84926,861646,888573,1805145,62196,231195,220568,929129,66
6

7 data

8

9 Tlength(data)

10 summary(data)
11 benth <-783632 + 1.5*IQR(data)
12 benth

14 data[data > benth]

15 dataldata > benth] <-benth
16 data

17 summary(data)

18 boxplot(data)

Robust regression:

1 dnstall.packages(“car")
install. packages(“foreign")

3 install.packages("™MASS")

4 Tlibrary(foreign)

5 Tibrary(MAss)

6 require(MAsSS)

7 require(foreign)

8 Tlibrary(car)

9

library(carpata)
10
11 mydata<-read.csv("robost_regression.csv”,header = T)
12 str(mydata)
13 attach(mydata)
14 summary(mydata)
15
16 plot(cooks.distance(Im(sales ~ pPopularity, data = mydata)))
17 qgnorm(sales);qqline(sales)
18
19 summary(ols <- Im(Sales ~ Popularity, data = mydata))
20
21 dist <- cooks.distance(ols)
22 dist<-data.frame(dist)
23 s <- stdres(ols)
24 a <- cbind(mydata, dist, s)
25
26 sabs <- abs(s)
27 a <- cbind(mydata, dist, s, sabs)
28 asorted <- alorder(-sabs), ]
29 asorted[1:10, ]
30
31 summary(rr.huber <- rim(sales ~ Popularity, data = mydata))
32

33 huber <- data.frame(usage = mydata$sales, risid = rr.hubersresid, weight = rr.hubersiw)
34 huber2 <- huber[order(rr.hubersw), ]
35 huber2[1:10, ]

38 rr.bisquare =- rim(sales ~ Popularity, data = mydata, psi = psi.bisquare)
39 summary(rr.bisquare)

40 bisgr <- data.frame(sales = mydata$sales,resid = rr.bisquareiresid, weight = rr.bisquaresw)

41 bisqr2 <- bisqrlorder(rr.bisquare$w), ]
42 bisqr2[1:10, ]

References:
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