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Computational Journalism

Lecture 7: Big Data Analysis and Visualization
Ting Wang



* Word Cloud using Python
» Chinese Word Segmentation
* Chinese Word Cloud
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Word Cloud using Python




Word Cloud using Python

Case Description

Motivations:
* To measure a news objectively
 To obtain new information efficiently

Methodologies:

 Describe a news report by guantitative method

 Technical integration by computer science, statistics and
journalism
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Word Cloud using Python

Now, we have data, how to mining it?

Word Wore Data

Frequenc . o
. .y Visualization
Computation

Segmentation

Web Crawler 4 Word Frequency Code 4
Word Segmentation by Space for English Word Cloud
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EXAMPLE 1:

Word Cloud for English

1

Word Cloud using Python
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Word Cloud using Python
Preparation: Take a news for an example.

https://edition.cnn. com/2018/12/22/po||t|cs/shutdown -mattis-whitaker-trump/index.html

@ http on.cnn.com/2018/12/22/politics/shutdown- whitaker-trump/index.html

.polltlcs sssssssssssssssssssssssssssssssssssssssss fvmo Q
The Washington nightmare before Christmas: a
government in chaos

alysis by Stephen Collin: CNN
B Updated 2209 GMT (0609 HKT) December 22, 2018 O 0 O Q
BUZZ
A Lawmaker calls Trump official
"liar," storms out
C)

A Bloomberg 'is not going to be

& intimidated" by Trum) s his.
N

Ad closed by Google
BREAKING NEWS '
FEDERAL GOVERNMENT PARTIALLY SHUTDOWN AT MIDNIGHT : d

Iffé}"@]'{é*'? P ) o19/140 EE e 0




Word Cloud using Python

« Step 1-1: Build a Web Crawler, and extract the text from this page.

import urllib. request

HTMLText

print (HTMLText)

response = urllib. request. urlopen( https://edition. cnn. com/2018/12/22/politics/shutdown—mattis—whitaker—trump/index. html’)
response. read ()
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EnglishWordCloud <
“C:\Program Files\Python36\python. exe” “D:/SISU/Courses/2018HHHES (#) /Lecture 7/EnelishWordCloud. py”
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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 C 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())

wx @ 6 EnglishWordCloud2 N
[ ] Hements | Comele  Soues » @344 1 X ¢\progran Files\Pythond6\python. exe” D:/SISU/Courses/20183 BIFEE (H) /Lecture 7/EnglishiordCloud2. pr”

™ (CHN)President Donald Trump is precipitating chaos and seeking to wisld unvestrained power as America enters a holiday peried overshadowed by political pandemonium orchestrated by the disruptor-in-chief.For the third time th

Congress is paralyzed, unable to prevent a shutdown that sent thousands of federal employees home for Christmas unsure about their upcoming paychecks. Trump is polling advisers on whether he has the power to fire Federal Rese

~ratl-tall_urapper )
e Slaaschorudl R el el s14¢ Chairman Jerome Powell following sell-offs on Wall Street that have taken awar one of his favorite measures of his own job performance — searing stock markets. The revelation came days after the President announced a snap w
pgeradl-

of US troops in Syria against the advice of his advisers and without consulting allies. The move provoked the resignations of his most admired Cabinet officer, Defense Secretary James Mattis, who penned a devastating critiqu

Trump's “America First” world view, and a day later, of Trump's special envoy in the ISIS fight, Brett McGurk.A surprise announcement that Justice Ruth Bader Ginsburg underwent surgery for cancerous growths on her lung added
as the Supreme Court dealt a blow to Trum by knocking back his new restrictions on asylun seekers who cross the southern border.Read MoreThe sense of thines slipping out of control on multiple f
other time in Trump's tumultuous presidency.Even Republicans who have rarely dared to the cross the President fumed that Trump appearsd to navigate himself into a ne
couple of weeks. “We are pretty much flying here without an instruction book, ™ said

frenetic mood in Washineton,
the political world mors unssttled and on edge than at a
situation with the goverrment shutdown, and border wall funding prospects that will only worsen once Democrats take control of the House in a
v digging in on a dispute over funding for his border wall, addressed the crisis by tweeting a picture of himself sisning already-passed

Republican Sen. Roy Elunt. Trump, who bowed to a right-wing revolt and forced the fight

R . pr— a nusber of which concerned the naming of post offices -- while also complaining that he was staying in Washington instead of heading out on his 16-day Florida golf vacation as planned.That was after one senator, Democrat B

from Hawaii, flew all the way heme to have what he tweeted was a "17 minute visit” with his family before hopping back on a plane to rejoin the Senate’s latest round of brinksmanship. “Wheels dewn IAD ready to vote no en this

fvetist ol il b otk wall,” he tweeted when he got back.At midnight on Friday, the government slipped into a partial shutdown after Congress declined to bow to Trump's demands for §5 billion in tazpayer cash for a border wall that he repeatedly
For e thirs s has yoat, C arabypuc. st 1 provert i st thoumstidi et el mmmid:hordsomat Mexico would pay for. While negotiations are expectsd to continue, the Senate adjourned Saturday afterncon, likely assuring the partial goverrment shutdown would continue until at lsast Thursday, when the Senate is scheduled

reconvene. “OUR GREAT COUNTRY MUST HAVE BORDER SECURITY!” Trump twested on Friday night along with a video in which he demanded a “great barrier” to stop what he said were gangs and criminals pouring across the border A Whit
going onShock and dread hung over the four-mile power corridor between the Pentagon and Capitol Hill o
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o e * sensational resignation of Mattis, long seen as a crucial restraint on an erratic commander in chief.Trump was reported to be “angry” about the resignation letter. But the President’s plans to pull troops fram Syria and Afgh

that pushed Mattis to quit were still reverberating around the world, with Turkish cfficials threatening retaliation against the Kurds, according to The Washington Post.In another example of Trump's apparent desire to flex e
power, Trump is asking advisers whether he has the legal authority to fire Powell. Two people familiar with the matter described the President as furious at the Fed chief following the latest interest rate hike at a time whe
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Word Cloud using Python

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

with open( text flu. txt’,

str(f.read())

INPUT

s_array =
s_array =
s_array =
s_array =
s_array =
s_array =
s_array =
s_array =
s_array =
s_array =
s_array =
s_array =
s_array =
s_array =
s_array =
s_array =
s_array =
s_array =
s_array =
s array =
s_array =

s_array
s_array
s_array
s_array.
s_array
s_array
s_array
s_array
s_array
s_array
s_array.
s_array.
s_array.
s_array.
s_array.
s_array.
s_array.
s_array.
s_array.
s_array.
s_array

EIE ]

replace(,

replace (. ’,’
replace("\’’,’
replace "'\
replace(’ x
replace(’ ;’,
replace(’Q”
replace( 7,’
replace (
replace (’ !’,’
replace(’ @ ,’
replace (" #,’
replace ("%’ ,’
replace(’$”
replace(’ ",
replace (’ & ,
replace(’*’ﬂ
replace(’ (,’
replace(’)’,’
replace('—",’
replace( +,’

”y

;;’
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'rU’) as f:

LI I ]

s array = s_array.replace(’ )
s array = s_array.replace( = )
s array = s_array. replace(’ { )
s array = s_array.replace(’}’, ’)
)
)
)

>

>

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

s array = s_array.replace( [’,” ’
s array = s_array.replace(’ ],
s array = s array. replace( |,
s array = s_array. replace(’ \\’ 7))
s array = s_array.replace(C <,” )
s array = s_array.replace(C > ,” ’)
s array = s_array.split()

OUTPUT 0

for i in range(len(s_array)):
if s array[i] not in word dict:
word dict[s array[il] =1
else:
word dict[s arrayl[il] += 1

sss

)::

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)



Word Cloud using Python

 Revised function

‘ s array = s _array.replace(C ™, 7 ")
def WordFrequency (InputText) : ~ ~=-gy = s array.replaceC&, ~ )
s array = str(InputText) ay = s_array.replace(C*, 7 )
s array = s _array.replace(,’ ay = s_array. replace(: (:’ : :)
s array = s_array.replace(.’ [T B replace(’)’, ; ,)
s array = s array.replace(\’ 23’ _ zlel:llizy' l{gp}ZEgE, J_r,’ , ,;
s array = s array.replace (: \: az _ s:arraz: reglace(’ _,: » )
s array = s_array. replace( : 2y = s array. replaceC =, * *)
s array = s_array.replace( ;’ b = 5 ewmay, wepleceC P, 7 )
s array = s_array.replace( ? ay = s_array. replace(C}’, > 7)
s array = s _array.replace( "’ ay = s_array.replaceC [, = )
s array = s array. replace( "™’ ay = s array.replace(C ], > )
s array = s_array.replace( !’ ay = s_array. replace(’ |, ~ )
s_array = s_array.replace( @ ay = s_array. replace(: \’\”””)
s_array = s_array.replace C # ay = s _array. replace(’ <,’ , ,)
s _array = s_array.replace (%’ U T B rep}ace( > )
5 ay = s_array. split()
s_array = s_array. replace(’§ I I I I I I I dict = {0

s array = s_array. replace( in range(len(s array)):

if s array[i] not in word dict:
You still have to revise one place in your main code, word_dict[s_array[i]] = 1
else:
bUt I dO NOT Want tO te” YOU, wordidict[siarray[i]] += 1
) LRy could you try it by yourself? return word dict
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Word Cloud using Python

Results

EnglishWordCloud3 a -
“C:\Program Files\Python36\python. exe” "D:/SISU/Courses/20181TEEIEF (M) /Lecture 7/EnglishWordCloud3. py”
{"CHN' : 5, "President’: 12, ’Donald' : 2, ’'Trump': 25, ’is’': 14, 'precipitating : 1, 'chaos': 2, "and : 25, 'seeking': 1, 1o’ :

59, "wield : 1, 'unrestrained : 1, 'power’: 4, "as': 10, 'America’:
‘period’ : 1, 'overshadowed : 2, "by': 11, 'political’: 5, 'pandemonium’ : 1, 'orchestrated’ : 1, 'the': 91, "disrupter’': 1, 'i

"enters': 1, "a': 49, 'holi
7, "chief': 4, 'For': 1, "third : 1, "time’': 5, 'this': 8, 'year’': 3, 'Congress': 3, 'paralyzed
"unable' : 1, 'prevent’: 1, 'shutdown' : 6, 'that’: 24, 'sent’: 1, 'thousands’: 1, 'of : 39, "federal’: 2, 'employees’ : 1, "home’: 2, "for': 15, 'Christmas’ : 2, 'unsure : 1, 'about’': 4, 'their’': 1, 'upcoming : 1, 'paychecks’ :
‘polling’ : 1, 'advisers': 4, 'on': 22, 'whether': 2, 'he’: 15, 'has’': 6, 'fire': 2, 'Federal’: 1, 'Reserve': 1, 'Chairman’ : 1, ’Jerome': 1, 'Powell’: 2, ’'following : 3, 'sell’: 1, "offs': 1, "Wall’: 2, "Street’: 2, "have : 1
"taken' : 1, 'away : 1, 'one': 3, 'his': 30, 'favorite': 1, 'measures': 1, 'own': 2, 'job’: 1, 'performance’: 1, 'scaring : 1, 'stock’: 1, 'markets’': 2, 'The': 12, 'revelation': 2, “came': 2, 'days’ : 1, 'after’: 8§,
"snap’ : 1, 'withdrawal': 1, 'US': 2, "troops : 2, 'Syria’: 2, 'against’: 2, 'advice': 1, 'without’: 3, 'consulting : 1,

" ammounced
“allies': 1, 'move': 2, "provoked : 1, 'resienations': 1, 'mest’: 2, 'admired : 1, 'Cabinet’': 1, 'office
'Defense’ : 1, 'Secretary’: i, 'James': 1, 'Mattis': 5, 'who': 8, 'penned : 1, 'devastating : 1, 'eritique’: 1, 's': 23, 'First’: 1, 'world' : 4, "wview : 1, 'day' : 3, , lenvoy': 1, "ISIS': 1, 'fight': 3

1, ' MeGurk' , ladded' : 3, 'frenetic’: 1, 'mood’

"later’ : 2, 'special’:

1, 'A": 4, "surprise': 1, 'amouncement': 1, " Justice': 3, 'Ruth’': 1, 'Bader’': 1, 'Ginsburg' : 2, "underwent’': 1, 'surgery' : 1,
'Washington': 5, 'Supreme’: 2, 'Court

'cancerous' : 1, 'growths': 1, "her':

"2, "dealt': 1, 'blow : 1, "knocking': 1, 'back': 3, 'new': 2, 'restriections': 2, 'asylum': 2, 'seekers': 1,

1, "lung' :

"eross': 2, "southern': 1, 'border': 8, 'Read : 1, "MoreThe': 1, 'sense': 3,
1, 'slipping' : 1, "out': 4, 'control': 2, 'multiple’: 2, 'fronts': 1, 'left’: 1, 'more': 2, 'unsettled : 1, 'edge’': 1, "than': 1, 'at': 8, "any': 1, 'other': 3, "tumultuous': 1, 'presidency’': 1, 'Even': 2, 'Republicans’: 2
1, 'dared : 1, ’fumed': 1, 'appeared : 2, 'navigate': 1, 'himself': 3, 'into': 5, 'no’ :

win': 2, "situation : 1, 'with': 13, "govermment’ : 6, 'wall’: 8 'funding : 5, 'prospects’: 1, 'will': 4, ‘enly': 3, 'worsen': 1, ’
'Democrats’ : 2, 'take': 2, "House': 13, 'couple’: 1, 'weeks': 1, 'We': 1, 'are’': 8§ ’'pretty : 1, 'much’: 3, 'flying : 1,

‘here’: 1, "an': 5, 'instruction' : 1, 'book’: 1, 'said : 7, 'Missouri’: 1, 'Republican': 3, 'Sen’': 2, '
'Blunt’ : 1, 'bowed : 1, 'right': 1, 'wing : 2, ‘revelt': 1, 'forced : 1, 'digging : 1, 'dispute’: 1, ‘over': 5, 'addressed : 1, 'erisis': 2, 'tweeting : 1, 'picture’: 1, 'signing : 1, 'already : 1, 'passed : 1, 'bills': 1, '

1, 'which': 4, ’concerned : 1, 'naming : 1, 'post’': 1, 'offices’: 1, 'while': 4, 'also’: 3, 'complaining' : 1, 'was : 9, 'staying : 1, 'instead : 1, heading': 1, 18" : 1, 'Florida': 1, 'golf’: 1, 'wvacation': 1, 'plamned’ : 1,
1, 'senator’: 1, 'Democrat’: 1, 'Brian' : 1, 'Schatz': 1, 'from': 6, 'Hawaii’: 1, "flew : 1, "all’: 3, "way : 1, 'what': 6, "tweeted : 3, "17: 1, 'minute’: 1, 'wisit': 1, "family' : 1, "befere': 2, "hopping : 1, 'plane’: 1,
1, 'Senate’: 10, "latest’: 2, 'round : 1, 'brinksmanship’: 1, 'Wheels': 1, “down': 1, "IAD': 1, 'ready’ : 1, 'vote : 2, "stupid : 1, "when : 5, 'got’: 2, "At': 1, 'midnight’: 1, 'Friday' : 5, 'slipped : 1, 'partial’: 2, "“decli

bow : 1, "demands’: 2, "5 : 1, 'billien': 1, "taxpayer : 1, 'cash': 1, 'repeatedly’ : 1, 'promised : 1, "Mexice': 1, 'would : 5, “pay : 1, 'While : 2, "negotiations’: 2, 'expected : 1, 'continue’: 2, 'adjowrned : 1, ’Saturda
"afterncon’ : 1, '"likely': 1, "assuring : 1, ‘until’: 1, "least’: 2, 'Thursday : 1, 'scheduled : 1, 'reconvene : 1, "0UR': 1, 'GREAT : 1, "COUNTRY : 1, "MUST : 1, 'HAV 1, "BORDER : 1, "SECURITY : 1, 'night’: 1, 'aleng : 2

*Pamela’ : 2, "Brown’ :

1, 'demanded’ : 1, “great’': 1, 'barrier’: 2, 'stop’': 1, 'were': 3, 'gangs': 1, 'criminals’: 1, 'pouring’ : 1, 'across’ : 2, 'White': 6, 'official’: 3, "told : 2,
*feels': 1, 'different’: 1, ’Craziness': 1, 'going' : 2, “onShock': 1, 'dread : 1, 'hung' : 1, "four': 1, 'mile' : 1,

3, 'staffers': 2, "used : 1, "around : 2, '
"corridor’: 1, 'between': 2, 'Pentagon’: 1, 'Capitel’: 1, 'Hill': 1, ’sensational’: 1, 'resignation’: 2, 'lon
'seen’ : 1, "crucial’: 1, ‘restraint’: 1, 'erratic': 1, 'commander’: 1, 'reported : 2, "be': 2, Tangry : 1, 'letter': 1, 'But’: 5, 'plans’: 1, "pull’: 1, 'Afghanistan’ : 1, 'pushed : 1, 'quit’: 1, 'still’: 2, 'reverberating’ :
‘another': 2, 'example’: 1, ’apparent’: 1, 'desire’: 1, 'flex': 1, 'executive': 1, 'asking : 1, "legal’: 2, ’a

1, 'people’: 2, 'familiar': 2, 'matter’: 3, 'described : 1, 'furious': 2, 'Fed : 1, "interest': 1, 'rate’: 1, "hike' : 1, "tumbling : 1, 'So’': 1, '

'Turkish': 1, 'officials': 2, 'threatening' : 1, 'retaliation’ : 1, 'Kurds': 1, "according’: 2, "Pest': 1, 'In': 1,
1, "Two' : far': 1, 'not’: 5, 'made’: 3, "final': 1, 'determination’ : 1, ’story
"first’: 2, 'Eloomberg : 1, 'revealed': 1, 'acting : 1, Attorney’ : 1, 'General': 1, 'Matt': 1, 'Whitaker': 4, 'prosecutors’ : 2, 'referenced : 1, 'actions : 1, 'crimes’: 1, 'former’: 3, 'lawyer': 1, 'Michael’: 2, 'Cohen' : 2,
1, "euilty’: 1, 'sources’: 1, "Amid : 1, "uproar’: 1, 'went’': 1, 'almost’: 2, 'unncticed : 1, 'decided’ : 1, "ienore’: 1,

"recommendation’ : 1, ’senior’: 1, 'Department’: 1, 'ethics’: 1, 'recuse’': 1, 'Russia’': 1, 'probe’:

@ Python Console B Terminal | ® &Run i 6:TODO

6

O Event Log
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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.
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Word Cloud using Python

Data Visualization using Python

* Necessity: Installation
— NumPy (Computing Package) Sequence
— Scipy (Scientific Computing Package)
— Pillow(Image)
— Matplotlib (Diagram Package)
— wordcloud (Word Cloud Package)

» Some packages also need some other required packages
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Word Cloud using Python

Step 4: employ the word cloud code.

1 import urllib. request
2 from bs4 import BeautifulSoup
|from DataWordCloud import word_cloud_generate

50 response = urllib. request. urlopen( https://edition. cnn. com/2018/12/22/politics/shutdownmattis—whitaker—trump/index. html’)

Bl HIMLText = response. read()

g7 BSohj = BeautifulSoup (HTMLText, “html.parser”)

Content = BSobj.find("section”, {"class”: "zn zm—body—text zm—body zm—idx—0 zn—ordinary zmhas—multiple—containers zmhas—48-containers”})

Z printi{WordFrecuency (Content. gat texti()))
printiwerdfrequencyilontent. gei_tlext /)

picurl=word_cloud_generate (WordFrequency (Content. get_text(J))

print (“word cloud saved in “+picurl)

a9
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Word Cloud using Python

Results:

Disadvantages:
1. Too many words
—>t0 set a threshold

2. Lots of unmeaning words

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

i Xk P
NG=  SHANGHAIINTERNATIONAL STUDIES UNIVERSITY
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Word Cloud using Python

Optimization |
t t
Get the Word Dict -twlerenee P r e S I d e n -t
Loop words in Word Dict: a S N g't on
O word ot a stap word: White H ouse
.save it in Selected Word Dict

wa | | government

Frida But
o9 Senate

Know the content without reading:

President Trump, White House, and T r ump border

Washington Government shutdown li1tical

this Friday! shutdown Mattis
G Libd-aidry



Word Cloud using Python

We use * ’(a space) to divide
words one by one In English,
how to segment words In
Chinese or Japanese?

Ask A Question

La10)2 09
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the first step for Chinese information processing

Chinese Word Segmentation




Chinese Word Segmentation

Why Word Segmentation?

r Feature 1: 2
Number of Word A

Feature 2:
‘ 1 Number of Word B

Classification

Text

Comparison

Feature n:

Number of Word N

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



Chinese Word Segmentation
Difficulties: Disambiguation
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* Chinese Word Segmentation
— Forward Max. matching method
— Backward Max. matching method
— Statistical matching method
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Chinese Word Segmentation
Forward Max. matching method, FMM

WS TAF: 755 1a 1A D
HeMaxLenZ 7 i Kia] K &

=GR

1. MAEERINF B K B IMaxLenft) B str, 2 Len= MaxLen

2. {str 5D IR AHULAC

3. ULPCEED, WA Nstr A, NFpEfistr (FBEF AT Len 47 , 1 [A]1
4. HULEARI],

€ Flen>1Len—, NAEIERINHFEK E N Len 7 F strilk [F]2;
& G, BRIEEE, N EdEstr FREFRTRE LA, IR A1
AT B B R AR E], W EL AT AR B Sk A Ab 2

Y5 R KB FaxLen, I stroty 14 k)
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Chinese Word Segmentation
Backward Max. matching method, BMM

1. Similar to FMM, but the text 1s scanned from
the right side

2. Often jointly use with FMM

La10)2 09
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Chinese Word Segmentation
o Statistical Matching Method

FMM and BMM
Begin initialize Path<{}, AmbiguousString, SubString< {}
While (AmbiguousString. Length>0)
{
// R 2 & DL 2 BT HMMES — AN RS T a8 i UL RC 7 271
SubString<PAAmbiguousString S — A7 NSEHE, BUH BT AT BE G UG g - 7+ He
Foreach SubString
{
//RAEYHTTE DU A AR, AR U ES%
T Y TR —FPa] GEE I FIMEZP (SubString) //unigram, bigram, trigram with smoothing
}
/ /N i K HISubString?s & |Path
Fiargmax (P (SubString) ) ¥sin#|Path
[/ HERS T BRI B K2 ¥ SubS tring /5 B AmbiguousString, MHMMFFIE LG, 2 A RILECRES
AmbiguousString. Remove (0, argmax (P (SubString)). Length)

}

Return Path
End

0 7 T
- .
m Tl
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Chinese Word Segmentation

| Educators
* | Doctors

Nurses
Executives
— - p— Lawyers
) Self-Awareness Managers
NLP is a TECHNOLOGY: Communication Sales People
. Relationships Ministers
with innovative, reliable Balance Therapists

hnd proven techni | Yoga
hllow you to orgarE PLE
perceptions and behavior to

- Chinese Word Segm
B

NLP is an ATTITUDE: |

...characterized by a keen -
sense of curiosity about

people and an approach

to others that considers

each experience as a

rare and unprecedented
opportunity to learn.

NLP is a METHODOLOGY: 1
...based on a way of interacting with

people that reveals a startling and

NEURO:
All of our experience, conscious and
unconscious is derived from and

/ through our senses and central
nervous system.
\ LINGUSICTIC:
., Our mental processes are also

\ coded, organized, given meaning

Interactive

Model
\

and transformed through language.

revolutionary premise: behavior, PROGRAMMING:

communication and change have a People interact as a system in which \
structure, as does every human experience and communication is ES)
endeavor; a structure that can composed of sequences of patterns ERICKSON
be modelled, learned and taught. or programs. x
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x o] Elements  Console  Sources  » 01 : X
<html data-log-pv="{"mpc":46}" style="font-size: 79px;">
» <head>..</head>
¥ <body class="article-page">
¥ <div class="wrapper-box">
> <header id="main-header” class="error-head”>..</header>
» <div class="location area”>..</div>
v <div class="area clearfix” id="article-container”>
P <div class="column left">..</div>

¥ <div class="left main">
v<div class="text™>
P <div class="text-title">..
¥ <article class="article”
<p data-role="original-title"

</div>
id="mp-editor”> == %@
style="display:

none" > EFRM: BIET I A dr</p>
Fipo.</p>
P <po.</p>
P <pr.</p>
P <pr.</p>

<p> M S F B GIFHIEARR A A TR, R
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FERC, P B 5L B R ORI R, HERBIET AR,

html body div #article-container div div article#mp-editor.article
: Styles  Event Listeners ~ DOM Breakpoints  Properties  Accessibility
Filter thov .cls +
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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())

ChineseWordSegmentation01 o
“C:\Program Files\Python36\python. exe” “D:/SISU/Courses/2018HEFES (M) /Lecture 7/ChineseWordSegmentation0l. py”

JRITEL: el EREA RS

FHEHIPA “AFEREARAEG . ¥ EFERHEERNEEAR0BFEASEEHEPELMIZ—ERINH, F2EHF A TR EART L ARREEN, Ml —FRHEE. FREENEA TRIEHNN.
“EEH, HEF, REH”  AFE— RS NAR, 2 EFRAXLERNTENN, B ERESERNREEN . HEFR0TR BRI KRR, B3h, BT —AHEM, RELAERTANPESS ST ER . AT ERSRER R R
U= A8, ARDEFERIEY AR, EANELREETHERES. RS AEREEREZERN-
2lFh, B ST AR G, ESRRRAAE. AHUHIEETENS X, WaETEMEX . HHENT RANEN L, PARHE TENRELE, THTIEHIRReE. SR, BelE. T EENEeE, e T2t S B8N
SEEREER, RERERROEAK. CEEREIIHE” I-FEE T8 AR (92, B e N WHRAS S L, BAREANBENTNS ML . 0FREAREETHN SRR, ATl RS (AR, A SEmER K
. THCERALIEE, BEEEACEIEE. SRR L, EAETRE . HES . HkE ENEETTRRER “EF” , SeNREnES. AFNaE T, RE OS2 E. ARZE, BAERMRETERASEAE, T hSriEal a8t alsh, 1§
SRR M SRR -
HAHT, BRAFFARFERR - EHRER, RIERCN, RS RE TN, EHSWARAT . MZT BN LR, MEFHMEIER, RelFHEtRE.
CEERAM RN EERLE R T BECEES, BEEEFNE. IO BENENT I EAEE, RN FERL AL ZE— TR . MEERAEE .. ZRTRLEIERE, BRI NERERS0HEEE, T2t aih
ERETEH. SR, REARNRTFEE, BERATSEFAT, #—riE et S aanE el EHEe.
HEEEH, HAIFEW, BRI HER . FETRANENE, PRI TEARUSNER. CRUFHE . ENLHER, TEN EH AR T e EAE T
HiE iRz Ao O RiEEig, EETS HITHE:

% Python Console ™ Terminal » 4:Run = 6: TODO () Event Log

G5 Lipsaiz sy
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Chinese Word Segmentation

Step2: Cut words using FMM
Step2-1: build the dictionary of Chinese Words

BMaxLen g i KT i

R

1. MAETERING B K AMaxLen ) & str, 2 Len= MaxLen

2. Estr 5D AEAHITE

3. VLR, WA Nstr Aia], NrbEfistr (FBEF AT Len N H47) , 1 [A]1
4. HULEARI],

& Flen>1Len—, MAETERINHFEK B A Lenff) 7 B strik [A]2;
& 5N, BRIRE, N REstr FREFRTRE L)AL, iR [F] 1
FAFAF BB B A ], B AT AR B Sk iR Ab 2

FH T BB Rl B K /N MaxLen, B tr NRET) 7018 Kl
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Chinese Word Segmentation

Step2: Cut words using FMM
Step2-1: build the dictionary of Chinese Words

def word map_initial(): ##7ua/)l SEN iaj #
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

G2 Likd1@2 2y
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Chinese Word Segmentation

Step2: Cut words using FMM

Step2-2: FMM Code

def word seg fmm(content): #//-/m/L/
WordMap = word map initial ()
MaxLen=10 #& A 77/
Len=MaxLen #7451 #im//<
Seg Content="" #i&/[0/[fJ ] #]4%

while len(content)>0:
if content[0:Len] in WordMap: #7ia/#: 774 VLF
Seg Content=Seg Content+content[0:Len]+” | ”
content=content[Len: ]
Len=MaxLen
#orint ("Seg Contentl:"+Seg Content)

continue
else: #ig#l b L VLE
Len=Len—1

if Len==1:#F—1 1A% VLHIZ)
Seg Content = Seg Content + content[0:Len] + ”|”
content = content[Len:]
Len = MaxLen
#print ("Seg Content2:” + Seg Content)
return Seg Content[:-1]

G Libs1ai2ry
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Chinese Word Segmentation

Step 3: Revise the head and the main body.

import pymysql
import urllib. request

[ T e R

from hs4 import BeautifulSoup

4

5 def word map_initial():...

31

32 def word seg fmm(content) :...

5 response = urllib. request. urlopen( http://www. sohu. com/a/283822245_117503" )
55 HTMLText = response. read()

BSchj = BeautifulSoup (HTMLText, “html.parser”)

57 Content = BSobj. find{("article”, {"class”: "article”})

7 WordSegResult = word_seg fmm(Content. get_text())

59 print (WordSesResult)

G2 Likd1@2 2y
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Chinese Word Segmentation

Results:

“C:\Program Files\Python38\python. exe” "D:/SISU/Courses/2018THEFIEE () /Lecture T/ChineseWordSegmentation. py”

(Nt N - TE= B Wl o W N e )

I Ists R “TeF LB IS IR Es . |7 1A BRFIEFCIEIERRIFE TR0 AF IAS | EE I HE | P UFED 16 1 | — VE2 | el [, 1wz 1567 108 | AT [ 1 ohs | A | Sk 1 40 | Rk
IEZM ], 1A #E—F | RERE . TR laEF EA T IE8xER bl ||

L1385, BRI IRIB:H1 1 el 21— IR S 10 1281, 121 BRI 25 10108 0], W IPERFISIFLIOIREIZEE] . IBE 1A l2lol SR, IR 1HARIKE |1
Pl T&ER I, [BIEI 71/ IFIXRd ], [ BRIS WS A IO IPEISS RSN ER 1 AT IEE IESRE 2 R IR T 1017 13181, A2 L 25EE 13 ez | BRE |, [3E
I FR I S BRI I | RBE . [ el I RIAEREIRRIERIO]. | |

lelF L, IZIMISIABIAIRE]: laFHl] 12K IFRINIS2]. 1BFIAFIHISFIFEIQISE], QIR [REIA18EER . [ IR I8 8 1 Fel, 2R IRIaH BT I8N 20 [ £

[ Qi3 o I O Il -V O A - B = LA I - I = I - Y O Al T I e o - -2 3 O P |

lelsf | BRI @ mR ], kB | BERM I I8 1Al | “IERmEl R I8 1FE, HTH ] < ImAFLE 1 Te T2 | 2u e I mEEst [ F3 1 n 18], [BRFIRE ] ANIBEInITNI2E10
Iz . lalolF XK IR IBT IS 1BFIBRINIZE IR ISIAsIFIAFIENIOIRIEE] IS s IFImE ARSI IEE]. 128 2R 1 40ER ], | BRE8 [ AXEs] - IHIERI L] ||
FIEIBE L IHEIS] [FHIRE] 1 ERIFEHIT ISR 12 “ 121017 1L 1 # I SI21@IaI8S] EF IS 1E571 1B @& etz @l TARIZ @], | Bp& | Bt |50 | 58 | 25 | 2]
L8 |8 |, | FBT | h | e | 2t | £ La) 1 2it [ alsf |, [$Esh 1o | AR I RS 15 I gimt |- 1 |

124 18R], 1 EZEI I 1ER 1FEEIE . [EIHSIEE] EIEEIaE], EIRIS I ZES 1T IR, BEIRISIHIFER L] LA IS TEX I EIRT TSI 132 [0 IRR 1, 18| elsh | 528 1R | &%
1o 11

FlEIRImIBIEIDIFI2IAIFIESIERIE]L. |7 IREaF IS0, | BEIE 2B IREIRE]D PR IAM] 1T | | Fa Tl mal 1], (B a3 I lalsf s [ 2Eleglmlitl. Lixlgl—
ATHRE Es | | HESEE N IFE . | ElEd IR E1agime ], @ I aF 0128 mg 1 nI8E S8, | FletlslhIsSEIB8TIaH]. HERIgn]. ISR INIRT ISR, | 5%
IHAIF ISR [aF AT I#-—F s led s lelF B0 mlehE gl ||

THE IR [ |, IHE T RUBRE 1321, IHE IR T QISRE T RED . SRR IR I IR (A, IR I Bl 1camlalsh 4@ | BCERIGFHIZ]. [ aH 2B [ ZEISnI M2 IR0 IHET IS IHINIEIL1HE] -
11

Igtet (k= a2 A lz 2Bl IE@IEE], IZEBIEI£] ISEIHRE]: |

Process finished with exit code 0
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Chinese Word Segmentation

Chinese Word Segmentation Algorithms

- FMM
— BMM

G g AN ATk

NG=/  SHANGHAIINTERNATIONAL STUDIES UNIVER

def word_seg_fmm(content): #1E [5] ULEZ

MaxLen=10 #& K if ¥
Len=MaxLen #3h ] HAH
Seg_Content="" #iR [A] {f] ] 3| 25 5

while len(content)>0:
if content[0:Len] in WordMap: #i7] i 51 4 LR
Seg_Content=Seg_Content+content[0:Len]+" | "
content=content[Len:]
Len=MaxLen
#print("Seg_Content1:"+Seg_Content)
continue
else: #17) # H L ILEL
Len=Len-1
if Len==1:#{VF) — M T B ILECE]
Seg_Content = Seg_Content + content[0:Len] + " | "
content = content[Len:]
Len = MaxLen
#print("Seg_Content2:" + Seg_Content)
return Seg_Content[:-1]

def word_seg_bmm(content): #i¥ [7] ULEZ
MaxLen=10 #& K
Len=MaxLen #3175 V) 37 K
Seg_Content="" #I& [A] f] V] & 4 R

while len(content)>0:
if content[-Len:] in WordMap: #i7] #it 5 75 JL A
Seg_Content=content[-Len:]+" | "+Seg_Content
content=content[:-Len]
Len=MaxLen
#print("Seg_Content1:"+Seg_Content)
continue
else: #7d] L H L ILED
Len=Len-1
if Len==1:#{F8] —/MaAE & ILECE]
Seg_Content = content[-Len:] +" | " + Seg_Content
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
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data visualization with word cloud for Chinese text

Chinese Word Cloud




Chinese Word Cloud

Steps:
A T
g v

Download a news report

Word segmentation

Word tag extraction and statistical computing
Data visualization and news summarization

> W e
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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)

La10)2 09
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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

La10)2 09
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Chinese Word Cloud

Chinese Word Frequency

-

s array = s array. replace( .

s array = s array. replace( (,
s array = s_array.replace( )’
s_array = s_array. replace C \u3000’,

) b
s array = s_array.replace( ;’, s array = s_array.replace(}’,

-

s )

—_ ’ t] — ) b
s array = s_array.replace( ?, s_array = s_array.replace( [,

-

s )

S array =

) ) I 3

PR _ 7
s_array. replace( 7, s_array = s_array. replace(’ ],

-

— » NV > _ | ’
S_array = siarray.replace( 9 s_array = s_array.replace( |,

def WordFrequency (InputText) : s array = s _array.replaceC (', " |”) s array = s array.replaceCs ’, " |”)

s array = str (InputText) s array = s _array.replace(C)’, " |”) s array = s array.replaceC, ', " |”)

s array = s array.replace(,”, * |’) s array = s _array.replaceC—", ’ |”) s _array = s_array.replaceC——", | )

s array = s array.replace(C.”, * | ) s array = s array.replaceC+, " |”) s _array = s_array.replace( =", 7 | ")

s array = s array.replace(C\’’, * |) s array = s _array.replaceC ’, 7 |”) s array = s_array.replaceC?’, " |’)

s array = s array.replace(C\”", * |’) s array = s array.replaceC=", ’ |”) s array = s_array.replaceC!’, " | )

s array = s_array.replace( :’, ’ s array = s array.replaceC {, 7 |”) s array = s_array.replaceC¥’, " | )
|7) )
|7) )
|7) )
") ’

s array = s _array.replace(C!”, * |’ s array = s array.replaceC\\", * |”) s array = s array.replaceC\n’, * |”)

1) s array = s array.splitC |”)

s array = s_array.replace(C#, * |’ s array = s _array.replace(C>, * |”) word dict = {}

s array = s_array.replace(C% , * |’ for i in range(len(s array)):

s array = s array.replace(C$, |’ s array = s _array.replaceC.’, * |”) if s array[i] not in word dict:

s array = s array.replace(C ™, " |’ s array = s _array.replaceC “’, 7 |”) word dict[s arrayl[il] = 1

s array = s array.replace(C&, ~ |’ s array = s _array.replaceC”’, 7 |”) else:

B

")
)
)
)
)
)
s array = s_array.replace(C @, ’ |’) s array = s array. replace( <,
)
)
)
)
)
s array = s_array.replace(C*, | ")

word dict[s_ array[i]] += 1
return word dict
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Chinese Word Cloud

[
R eS l I I tS 1 import urllib. request
= 2 from bs4 import BeautifulSoup

import DataWerdCloud
ﬁfl: ﬁi YANY L,\
response = urllib. request. urlopen(’ http://www. sohu. com/a/283822245_117503")

if: HTMLText = response. read()
*’ 69 BSchj = BeautifulSoup (HTMLText, “html.parser”)
N 70 Content = BSohj. find(“article”, {“class”: “article’})
71

70 "

72 print (WordFrequency (Content. get_text(}))
/X 4 T4 WordSegResult = word_seg_fmm (Content. get_text())

76 WordDict = WordFrequency (WordSegResult)
78 SelectedWordDict={}
79 SelectedWordDict = WordFilter (WordDict)
EH 45
‘ 5 =
Il A l \ threshold = 4

4 from ChineseWordSeg import word_seg_fum, WordFilter

def WordFrequency (InputText) :...

A 81
L’ 82 for key, value in SelectedWordDict.items():
- ‘ 83 if value >= threshold:
’! 84 continue
s 3 85 else:
?E ﬁ 86 SelectedWordDict. pep (key)

87
88 picurl=DataWerdCloud. word_cloud_generate(SelectedWordDict)
90 print (*word cloud saved in “+picurl)
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Tips for your Final Project

Word seg for NEWS_CONTENT

IR

¥ 80 =

1® SELECT * FROM film. 'Filln_news,

| Limit to 50 rows

| news_

1
2
3
4
5
6
7
8
9

e e e e e e
MO s W N = O

18

19

m
film_news 2 x

NEWS_TITLE
RaEiTARERSER S Bl SmET...

WEIRREIF R ERANRAHREIR F

MR LQISEE CGRNTHEN FEfH018K..

SEPhLEE: i AR EAR
BRI T Rz — Al .
SR i (FEE—ABE].
SR 1 BREALF BEEGAT &
s T T AT

SRR ISR C B 2 TR EhEF)

SEPLAEE: R CTERED . B5.
UMD SiEhiRe: TERTE.
SCIRRR | B3N S BshR ARl |
ZEPqULAEE: PR CTERA . AEN
ZERNE | Base EIDHAT : FALEHIE
L84 | BhalE: MAFHEEAESSHE. )
FAEARIR 2T CRERE T 4» SRAFM...
WX S AE5H200 EM. .
EMEER. .
SKER: TREEBREEAANERRSH.

iR 12
R AT 20 185

= E0EK chFIFR Bia thasih A5 BfriEa

G5 Lipsaiz sy
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NEWS_CONTENT

RuRTABEMRERE BR...
MEZRFERE BRANRAH. .
MR nIERlE GRS E..
ZBIPd T vH €48
A2e001ZAIFTIR RN TR R
SR MEAERR.
iR BRIk ERE. .
MEEEEESPHE, BEZL..
IR IDR B 2 TR
ZBEPEE: H A XER...
(B ERIRET D SRR .
IR | (EEEs S B, .
IRT= e (=
ZEHE | Base FXEIS BT ...
AR | Denig: WAFHERA. .
REEIET CRET4Y &...
HASmMED LESAH...
HEEAMm0BARME B
3HR3: “JRELYE GRS ORE, /

ZEPdLEE:

XiR12e:

= Bk chFIFA B/AR 17381 S,

httne fhaww entoronn rninewe Fychicive /10455

.. 2018-04-24
.. 2018-04-24
.. 2018-04-24
http}//www.entgroup.cn/news [Exdusive/24455...
http:}/www.entgroup.cn/news/Exdusive/24455...
http: {fwww.entgroup.cn/news/Exdusive/23455...
http: fwww.entgroup. cnfnews Exdusive [23455...
http: Fwww.entgroup.cn/newsExdusive/23455...
http: Fwww.entgroup.cn/news/Exdusive/22455...
http: iwww .entgroup.cn/newsExdusive [22455...
http:}/www.entgroup.cn/news[Exdusive/22455...
http§ fiwww .entgroup. cnfnewsExdusive/21455...
httpy/fwww.entgroup.cnjnews/Exdusive/21455...
httyf: / feww .entgroup. cnfnews Exdusive/21455...
htgh: /fwww.entgroup.cn/newsExdusive/20455...

tp: [ fwww .entgroup. cnjnews [Exdusive/20455. ..
ttp: [fwww .entgroup.cn/news fExdusive/20455...
ttp: /fwww.entgroup.cnfnews [Exdusive/19455...
http:/fwww.entgroup.cn/news[Exdusive/19455...

2018-04-24

2018-04-21
2018-04-21
2018-04-21
2018-04-20
2018-04-20
2018-04-20
2018-04-19
2018-04-19
NIR-NA-19

| /37 12T

Ele-ARN

Edl=]E
|"—',r"|lﬁlilfI

IMEZ IR .
IR 1112]...
IZI12IP]...
|#1610]0]...
IZ121P]...
|3Z4%1112]...
HEIEIEF---
| 3742 1 ERAA
IZ121P]...
| #1REI8Y...
|374R 1R
IZ121P]...
IZ12 RS .

Ifftiﬁlf&}ﬁl:::
IR 1112]...
|‘¥J|T|T| o

Apply



Tips for your Final Project

Date/Time limitations for Word Cloud
— Condition: Where ...

& 8 D 13 ﬂ |@ I'_’;‘ | Limit to 10 rows - | b‘{:|‘¢ Q@ (=

1e SELECT * FROM film.film news where publish date>='2818-2-15" and publish date<'2818-

<

| Result Grid | H 43 Fiter Raws:l:“Edit: 4 Eb EL | exportyimport: B &) | wrap Cell Content: IA | Feteh rows: ¢ =%
NEWS_ID NEWS_TITLE NEWS_CONTENT ORIGINAL_URL PUBLISH_DATE  CONTENT_WORD_SEG

b 185 PT84V 201U ) B3k 162% HEZIFELE FIESH 201 A R3K162% 3E...  http://www.entgroup.cnfnews/Exdlusive/28450... 2018-02-28 LRt errrenn ipa2ignkr...
186 Ehtd: —SIEHERRE, FBADH... HFYfE: —SHERBREE: ... htip://www.entgroup.cn/news/Exdusive/28450... 2018-02-28 LR ERREERErr &I .
187 Z8pdhiEE BEREPHTEIRS, 2018, ZEPduLIEE: BEFEPHTEFR... httoy//www.entaroup.cnfnews /Excusive 28450, 2018-02-28 HErrrrrerrrerrrrr iZigmer...
188 ZEPRLEE: R CEREY . FRLE.. ZE8PA R VR € ... http://www.entgroup.an/news/Exdusive/27450... 2018-02-27 IR IZ12mey...
189 SEPLET: BE COERBAY » L. ZRrhEE: BE ¢ PER...  htp:/www.entgroup.cnjnews/Exdusive/26450... 2018-02-26 HEEREErrrerrrerrn IZgmey...
190 ZEPLEE: RANES (REHE. . ZEPHLHE: TRTHRES...  http://www.entgroup.cn/news/Exdusive/25450... 2018-02-25 LR IEIamey...
191 ZEPLET: ATANES (B2, ZBpduF: ZRTHNES...  http:/www.entgroup.cnjnews/Exclusive/24450... 2018-02-24 LR IZIEer...
192 SRR A CESY . EEE.. ZRPhLHEE: MR 4RGN ... http:/fwww.entgroup.cn/news/Exdlusive/23450... 2018-02-23 HEERERRrerer e IZ1&2mey...
193 Sl ETiE: —iRItREsRRER SelZMIETHE: —4ElgmIb=Es...  http://www.entgroup.cnfnews/Exdusive/22450... 2018-02-22 LR isiszIgil...
194 ZRPhET: BBEcrBE (FEH ALY ZRrh T BECPBE ...  htip://www.entgroup.cnfnews/Exdusive/22450... 2018-02-22 LR IZ2mey...

. [mm o oL | oL |
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Tips for your Final Project

Content limitations for Word Cloud
— Condition: Where ...

(P D T,E ﬂ |@ @ | Limit to 10 rows - | *‘15 | € Q Ill |i|

SOCINSELECT * FROM film.film news where News content like '"%/0/hI%’

<

ResultGrid | T 3 Fihrkom:l:ﬁedit: 4 B B | export/import: Efg &) | Wrap Cel Content: 2 | Fetch rows: B 5%
NEWS_ID NEWS_TITLE NEWS_CONTENT ORIGINAL_URL PUBLISH_DATE ~ CONTENT_WORD_SEG

(L] SRR LS R« B S TSEhSE. . SRS R 4 Bde £ TSB/IS...  http:/fwww.entgroup.cn/news/Exdusive/22455... 2018-04-22 T EETEERE LT IR IERR.
57 SRR BRICEN F ERE.. AR BRICFEM2Y F Edc...  http:/fwww.entgroup.cnfnews Exdusive/11458... 2018-05-11 EEEEEEr eIz m...
90 SRR LB R RS ( HREIPR e B8, SRR, LB s SRR CHFIPR S E...  http:/fwww.entgroup.cn/news Exdusive/28456... 2018-04-28 EEEEETEEE e 322 gl
119 MR 10: IREEEWSE! SBRHIEE.. #1208 SAEEZMS0P! SBRIG...  htip:/fwww.entgroup.cnjnews/Exdusive/01453... 2018-04-01 Errrrrrererrrrrn sz,
130 wiR1205: B3N EE20204E—; ... Wi21205: 4 EEIEI N ER20204E)—...  htip:/fwww.entgroup.cn/news/Exdusive/28453... 2018-03-28 TEETTEL L seginzy..
136 MBI AL TERFEE—ITHTEE. . FMELE A EERFESE—IHFE...  htip:/fwww.entgroup.cnfnews/Exdusive/26453... 2018-03-26 EEErrrrrrrreennnIgmeEskl...
141 MR8 [THOEEFIEEIE « B 2125 TEROEEEIFIEEIED « B, htip://www.entgroup.cn/news/Exdusive/23453... 2018-03-23 LT EEErrrrreree e iszgine..
153 iR #IniniERHE] Y BEIRAS B2 iR 12cn: A IhnfEE] Y BERRFFEs 55... http:/fwww.entgroup.cn/news/Exdusive/18452... 2018-03-18 R RREERnr e Isagingz..
276 BEfgR) 54 : HREMEEHEND... BEIofZf) # 354% « HREMEBHE... http:/fwww.entgroup.cnfnews Exdusive[27444... 2017-12-27 EEEREEr e haEmiol...
281 wEFE BN (FFEE SSoitaIFEE. .. EFE € B4 (RFAE SSofZAYER... http://www.entgroup.cnfnews Exdusive/23444... 2017-12-23 HEEEREER e IssFL..

o [ o [Hu.c]

G2 Likd1@2 2y
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