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Word Cloud using Python

data visualization with word cloud



Word Cloud using Python

Case Description

Motivations:

• To measure a news objectively

• To obtain new information efficiently

Methodologies:

• Describe a news report by quantitative method

• Technical integration by computer science, statistics and 

journalism



Word Cloud using Python

Now, we have data, how to mining it?

Data
Word

Segmentation 

Word
Frequency 

Computation

Data
Visualization

Web Crawler

Word Segmentation by Space for English

Word Frequency Code

Word Cloud



Word Cloud using Python

EXAMPLE 1: 

Word Cloud for English News



Word Cloud using Python

Preparation: Take a news for an example.
https://edition.cnn.com/2018/12/22/politics/shutdown-mattis-whitaker-trump/index.html



Word Cloud using Python
• Step 1-1: Build a Web Crawler, and extract the text from this page.

import urllib.request
response = urllib.request.urlopen('https://edition.cnn.com/2018/12/22/politics/shutdown-mattis-whitaker-trump/index.html')
HTMLText = response.read()

print(HTMLText)



Word Cloud using Python
• Step 1-2: Build a Web Crawler, and extract the text from this page.

import urllib.request
from bs4 import BeautifulSoup

response = urllib.request.urlopen('https://edition.cnn.com/2018/12/22/politics/shutdown-mattis-whitaker-trump/index.html')
HTMLText = response.read()
BSobj = BeautifulSoup(HTMLText, "html.parser")
Content = BSobj.find("section", {"class": "zn zn-body-text zn-body zn--idx-0 zn--ordinary zn-has-multiple-containers zn-has-48-containers"})

print(Content.get_text())



Word Cloud using Python

with open('text_flu.txt', 'rU') as f:
s_array = str(f.read())

s_array = s_array.replace(',',' ')
s_array = s_array.replace('.',' ')
s_array = s_array.replace('\'',' ')
s_array = s_array.replace('\"',' ')
s_array = s_array.replace(':',' ')
s_array = s_array.replace(';',' ')
s_array = s_array.replace('?',' ')
s_array = s_array.replace('`',' ')
s_array = s_array.replace('~',' ')
s_array = s_array.replace('!',' ')
s_array = s_array.replace('@',' ')
s_array = s_array.replace('#',' ')
s_array = s_array.replace('%',' ')
s_array = s_array.replace('$',' ')
s_array = s_array.replace('^',' ')
s_array = s_array.replace('&',' ')
s_array = s_array.replace('*',' ')
s_array = s_array.replace('(',' ')
s_array = s_array.replace(')',' ')
s_array = s_array.replace('-',' ')
s_array = s_array.replace('+',' ')

s_array = s_array.replace('_',' ')
s_array = s_array.replace('=',' ')
s_array = s_array.replace('{',' ')
s_array = s_array.replace('}',' ')
s_array = s_array.replace('[',' ')
s_array = s_array.replace(']',' ')
s_array = s_array.replace('|',' ')
s_array = s_array.replace('\\',' ')
s_array = s_array.replace('<',' ')
s_array = s_array.replace('>',' ')
s_array = s_array.split()

word_dict = {}

for i in range(len(s_array)):
if s_array[i] not in word_dict:

word_dict[s_array[i]] = 1
else:

word_dict[s_array[i]] += 1

with open('result_flu_test.txt', 'w') as f:
for word, number in word_dict.items():

result = word + "\t" + str(number) + "\n"
f.write(result)

Step2: Do you remember the word frequency code in Lecture 3? Revise it to a function.

Make sure that you 
know what is input, 
and what is output.

INPUT

OUTPUT



Word Cloud using Python
• Revised function

def WordFrequency(InputText):
s_array = str(InputText)
s_array = s_array.replace(',', ' ')
s_array = s_array.replace('.', ' ')
s_array = s_array.replace('\'', ' ')
s_array = s_array.replace('\"', ' ')
s_array = s_array.replace(':', ' ')
s_array = s_array.replace(';', ' ')
s_array = s_array.replace('?', ' ')
s_array = s_array.replace('`', ' ')
s_array = s_array.replace('~', ' ')
s_array = s_array.replace('!', ' ')
s_array = s_array.replace('@', ' ')
s_array = s_array.replace('#', ' ')
s_array = s_array.replace('%', ' ')
s_array = s_array.replace('$', ' ')
s_array = s_array.replace('^', ' ')

s_array = s_array.replace('^', ' ')
s_array = s_array.replace('&', ' ')
s_array = s_array.replace('*', ' ')
s_array = s_array.replace('(', ' ')
s_array = s_array.replace(')', ' ')
s_array = s_array.replace('-', ' ')
s_array = s_array.replace('+', ' ')
s_array = s_array.replace('_', ' ')
s_array = s_array.replace('=', ' ')
s_array = s_array.replace('{', ' ')
s_array = s_array.replace('}', ' ')
s_array = s_array.replace('[', ' ')
s_array = s_array.replace(']', ' ')
s_array = s_array.replace('|', ' ')
s_array = s_array.replace('\\', ' ')
s_array = s_array.replace('<', ' ')
s_array = s_array.replace('>', ' ')
s_array = s_array.split()
word_dict = {}
for i in range(len(s_array)):

if s_array[i] not in word_dict:
word_dict[s_array[i]] = 1

else:
word_dict[s_array[i]] += 1

return word_dict

You still have to revise one place in your main code, 
but I do NOT want to tell you, 

could you try it by yourself? 



Word Cloud using Python

Results



Word Cloud using Python

Before the most important step:

1. Build a folder called ‘static’ in your computer.

2. Install some packages for word cloud.



Word Cloud using Python

Data Visualization using Python

• Necessity: 

– NumPy (Computing Package)

– Scipy (Scientific Computing Package)

– Pillow(Image)

– Matplotlib (Diagram Package)

– wordcloud (Word Cloud Package)

• Some packages also need some other required packages

Installation 
Sequence



Word Cloud using Python
Step 4: employ the word cloud code.



Results:

Disadvantages:

1. Too many words

to set a threshold 

2. Lots of unmeaning words

to employ a list for stop words
http://www.lextek.com/manuals/onix/stopwords1.html

Word Cloud using Python



Word Cloud using Python

Optimization

Get the Word Dict
Loop words in Word Dict:

if word threshold > n:
if  word not a stop word:

save it in Selected Word Dict
else:

continue
else:

continue



Word Cloud using Python

We use ‘ ’ (a space) to divide 

words one by one in English, 

how to segment words in 

Chinese or Japanese?



Chinese Word Segmentation

the first step for Chinese information processing



Chinese Word Segmentation

Why Word Segmentation?

Text

Feature 1: 
Number of Word A

Feature 2: 
Number of Word B

Feature n: 
Number of Word N

…

Classification

Clustering

Comparison

…

However, it is difficult to extract words from Chinese text.



Chinese Word Segmentation

Difficulties: Disambiguation

乒乓球拍卖完了

乒乓|球拍|卖完了

乒乓球|拍卖|完了



N-gram

• Chinese Word Segmentation 分词

– Forward Max. matching method 正向最大匹配

– Backward Max. matching method 逆向最大匹配

– Statistical matching method 统计学方法



Chinese Word Segmentation

Forward Max. matching method, FMM 

正向最大匹配
准备工作：需要分词词典D

设MaxLen表示最大词长度

算法：

1. 从生语料N中取长度为MaxLen的字串str,令Len= MaxLen

2. 把str与D中的词相匹配

3. 若匹配成功,则认为str为词,N中去掉str(指针前移Len个单位),返回1

4. 若匹配不成功,

 若Len>1则Len--,从生语料N中取长度为Len的字串str返回2；

 否则,得到单字词, N中去掉str(指针前移1个单位),返回1

若4中得到的单字不是词,则要进行未登录词处理

若待切分的语料字串长度小于MaxLen,则取str为待切分语料



Chinese Word Segmentation

Backward Max. matching method, BMM

逆向最大匹配

1. Similar to FMM, but the text is scanned from 

the right side

2. Often jointly use with FMM



• Statistical Matching Method

Chinese Word Segmentation

FMM and BMM

Begin initialize Path←{},AmbiguousString,SubString←{}

While (AmbiguousString.Length>0)

{

//只考虑以当前HMM第一个状态开始的匹配序列

SubString←以AmbiguousString中的第一个字为基准，取出所有可能的匹配字符串

Foreach SubString

{

//提供当前情况下所有的概率，为判断歧义作参考

计算当前每一种可能情况的概率P(SubString)  //unigram, bigram, trigram with smoothing

}

//选择概率最大的SubString添加到Path

将argmax(P(SubString))添加到Path

//准备考察除去最大概率的SubString后的AmbiguousString，从HMM序列首部开始，除去所有的匹配状态

AmbiguousString.Remove(0, argmax(P(SubString)).Length)

}

Return Path

End



Chinese Word Segmentation

EXAMPLE 2: 

Chinese Word Segmentation





Chinese Word Segmentation
Step 1: get the text import urllib.request

from bs4 import BeautifulSoup

response = urllib.request.urlopen('http://www.sohu.com/a/283822245_117503')
HTMLText = response.read()
BSobj = BeautifulSoup(HTMLText, "html.parser")
Content = BSobj.find("article", {"class": "article"})
print(Content.get_text())



Chinese Word Segmentation
Step2: Cut words using FMM

Step2-1: build the dictionary of Chinese Words

准备工作：需要分词词典D

设MaxLen表示最大词长度

算法：

1. 从生语料N中取长度为MaxLen的字串str,令Len= MaxLen

2. 把str与D中的词相匹配

3. 若匹配成功,则认为str为词,N中去掉str(指针前移Len个单位),返回1

4. 若匹配不成功,

 若Len>1则Len--,从生语料N中取长度为Len的字串str返回2；

 否则,得到单字词, N中去掉str(指针前移1个单位),返回1

若4中得到的单字不是词,则要进行未登录词处理

若待切分的语料字串长度小于MaxLen,则取str为待切分语料



Chinese Word Segmentation
Step2: Cut words using FMM

Step2-1: build the dictionary of Chinese Words

def word_map_initial(): #把词汇装入词典
WordMap=set()
conn = pymysql.connect(user='root', password='123456', database='nlp',charset="utf8")
cursor = conn.cursor()
sqlstr="SELECT DISTINCT WORD_NAME FROM NLP_WORD_MAP"
cursor.execute(sqlstr)
rows = cursor.fetchall()
for row in rows:

WordMap.add(str(row[0]))
conn.commit()
cursor.close()
conn.close()
return WordMap



Chinese Word Segmentation
Step2: Cut words using FMM

Step2-2: FMM Code
def word_seg_fmm(content): #正向匹配

WordMap = word_map_initial()
MaxLen=10 #最大词长
Len=MaxLen #动态切割词长
Seg_Content="" #返回的切割结果

while len(content)>0:
if content[0:Len] in WordMap: #词典中有匹配

Seg_Content=Seg_Content+content[0:Len]+"┃"
content=content[Len:]
Len=MaxLen
#print("Seg_Content1:"+Seg_Content)
continue

else: #词典中无匹配
Len=Len-1
if Len==1:#仅剩一个词还没匹配到

Seg_Content = Seg_Content + content[0:Len] + "┃"
content = content[Len:]
Len = MaxLen
#print("Seg_Content2:" + Seg_Content)

return Seg_Content[:-1]



Chinese Word Segmentation
Step 3: Revise the head and the main body.



Chinese Word Segmentation

Results:



Chinese Word Segmentation

Chinese Word Segmentation Algorithms
– FMM 

– BMM
def word_seg_bmm(content): #逆向匹配

MaxLen=10 #最大词长
Len=MaxLen #动态切割词长
Seg_Content="" #返回的切割结果

while len(content)>0:
if content[-Len:] in WordMap: #词典中有匹配

Seg_Content=content[-Len:]+"┃"+Seg_Content
content=content[:-Len]
Len=MaxLen
#print("Seg_Content1:"+Seg_Content)
continue

else: #词典中无匹配
Len=Len-1
if Len==1:#仅剩一个词还没匹配到

Seg_Content = content[-Len:] + "┃" + Seg_Content
content = content[:-Len]
Len = MaxLen
#print("Seg_Content2:" + Seg_Content)

return Seg_Content[:-1]

def word_seg_fmm(content): #正向匹配
MaxLen=10 #最大词长
Len=MaxLen #动态切割词长
Seg_Content="" #返回的切割结果

while len(content)>0:
if content[0:Len] in WordMap: #词典中有匹配

Seg_Content=Seg_Content+content[0:Len]+"┃"
content=content[Len:]
Len=MaxLen
#print("Seg_Content1:"+Seg_Content)
continue

else: #词典中无匹配
Len=Len-1
if Len==1:#仅剩一个词还没匹配到

Seg_Content = Seg_Content + content[0:Len] + "┃"
content = content[Len:]
Len = MaxLen
#print("Seg_Content2:" + Seg_Content)

return Seg_Content[:-1]



Chinese Word Segmentation

Tips for Chinese Word Segmentation

– Initialization is very important

– Segment in the memory (not hard disk or data 

bases) to accelerate the segmentation speed

– Using “set” to store the dictionary, and “dict” for 

segmented words in Python

– For Tag Analysis, a precise word segmentation is 

unnecessary



Chinese Word Cloud

data visualization with word cloud for Chinese text



Chinese Word Cloud

Steps:

1. Download a news report

2. Word segmentation

3. Word tag extraction and statistical computing

4. Data visualization and news summarization



Chinese Word Cloud

Database Preparation 

– Word Dictionary (required)

– Stop Word Dictionary (required)

– Dictionaries of Terms (optional)

– Word Chains (required if using N-gram)

– Part of Speech (optional)

– Word Sentiment (optional for Sentiment Analysis)



Chinese Word Cloud

Word Frequency Computing for Chinese

– str.split() for all tags

– Discarding One-Char tags

– Discarding Stop-Word tags

– Select tags whose term frequencies are larger than 

a threshold (for example >2) 

– Other statistical computing



Chinese Word Cloud

Chinese Word Frequency

def WordFrequency(InputText):
s_array = str(InputText)
s_array = s_array.replace(',', '┃')
s_array = s_array.replace('.', '┃')
s_array = s_array.replace('\'', '┃')
s_array = s_array.replace('\"', '┃')
s_array = s_array.replace(':', '┃')
s_array = s_array.replace(';', '┃')
s_array = s_array.replace('?', '┃')
s_array = s_array.replace('`', '┃')
s_array = s_array.replace('~', '┃')
s_array = s_array.replace('!', '┃')
s_array = s_array.replace('@', '┃')
s_array = s_array.replace('#', '┃')
s_array = s_array.replace('%', '┃')
s_array = s_array.replace('$', '┃')
s_array = s_array.replace('^', '┃')
s_array = s_array.replace('&', '┃')
s_array = s_array.replace('*', '┃')

s_array = s_array.replace('(', '┃')
s_array = s_array.replace(')', '┃')
s_array = s_array.replace('-', '┃')
s_array = s_array.replace('+', '┃')
s_array = s_array.replace('_', '┃')
s_array = s_array.replace('=', '┃')
s_array = s_array.replace('{', '┃')
s_array = s_array.replace('}', '┃')
s_array = s_array.replace('[', '┃')
s_array = s_array.replace(']', '┃')
s_array = s_array.replace('|', '┃')
s_array = s_array.replace('\\', '┃')
s_array = s_array.replace('<', '┃')
s_array = s_array.replace('>', '┃')

s_array = s_array.replace('。', '┃')
s_array = s_array.replace('“', '┃')
s_array = s_array.replace('”', '┃')

s_array = s_array.replace('；', '┃')
s_array = s_array.replace('，', '┃')
s_array = s_array.replace('——', '┃')
s_array = s_array.replace('……', '┃')
s_array = s_array.replace('？', '┃')
s_array = s_array.replace('！', '┃')
s_array = s_array.replace('￥', '┃')
s_array = s_array.replace('、', '┃')
s_array = s_array.replace('《', '┃')
s_array = s_array.replace('》', '┃')
s_array = s_array.replace('\u3000', '┃')
s_array = s_array.replace('\n', '┃')
s_array = s_array.split('┃')
word_dict = {}
for i in range(len(s_array)):

if s_array[i] not in word_dict:
word_dict[s_array[i]] = 1

else:
word_dict[s_array[i]] += 1

return word_dict



Chinese Word Cloud

Results:



Tips for your Final Project



Tips for your Final Project

Word seg for NEWS_CONTENT

Word Segmentation



Tips for your Final Project

Date/Time limitations for Word Cloud

– Condition: Where …



Tips for your Final Project

Content limitations for Word Cloud

– Condition: Where …



The End of Lecture 7

Thank You

http://www.wangting.ac.cn


