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Abstract

Based on the classification of UNECE (2013), we collect social network and
traditional business system to study and verify the application of the real-time
nowcasting model for mixed-frequency data. Regarding the application of social
network data, we apply NDC’s business cycle indicators system as a hierarchical
structure and converged from expert opinions to contracture keywords pool, then
extracted the information from the statistics frequency from Google trends (GT) and
Wiki trends (WT). As for the traditional business system, we collect the domestic and
international high-frequency data (daily, week, monthly) to observe the business cycle
of Taiwan’s economy. In empirical process, we processed data such as seasonal adjusted
and employed principal component analysis, connected bridge equations, formed

nowcasitng model to capture the business cycle of Taiwan’s economy.
I. Findings and conclusion

(I) Traditional business system
1. The data set of the traditional business system still has relative advantages to
capture the business cycle for economy.
2. As far as the lag indicators are concerned, the capability of the traditional
business system still has room to improve.
(11) Social network model
1. The screening and selection for the keywords of social network models is an key
factors and challenges for such empirical processing
2. The social network model provides extra information to improve forecast
performance compared to traditional business system.
(111) Evaluation and discussion
1. The traditional business system has the advantage of information in the high-
frequency indicators. The majority of scenario results are better than the social
network model in the real-time nowcasting results.
2. Comparison of scenario, the real-time nowcasting of the traditional business
system and the social network model can be used to form the upper and lower

bounds for the forecasting figures.



It’s necessary to review whether the business indicator system employed by NDC
can capture and reflect the real trend and fluctuation of the economy.

Regarding the application of real-time forecasting information, when the
information content of social networks is required, more attention must be paid
to the meaning of its messages.

The application of real-time high-frequency forecasting indicators, especially the

type of social network, must be more careful about its message contents.

. Limits and suggestions

Construct and build a systematic framework and SOP (standard operating
procedure) to collect the keyword pools of social network model.

Establish the platforms and channels for data collected and news released for the
multi-dimension indicator system.

Increased in the data type and data quantity, screening and confirmation of
information, and data protection as the first priority.

In response to the rapid increased in the type and quantity of information, the
screening and confirmation of information is the big and key issues.

Multiple attempts at data analysis and evaluate the key performance and function
of relevant models and indicators.

The release of high-frequency data can be coordinated and coordinated by the

relevant official department under the protection of individual assets.
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Hl 4 Bk e 05 GRS £ 4p B BDI(H #) BDI 0.216 8 EH D
4 4 fc s W )18 % 4y B BCI8 e 1 (H 1) BCI 0.175 R
i 3 B i 18 1 4p 8 BDTI(H #) BDTI 0.000 &
CCFI § % a8 ff 4 Heir & 4y (3 #) CCFl 0.567 AR
LR B R AT M (E AT E ) semisales 0.897 P EH S
TEMA AT F W UMC 0611 [Gh
VIX 45 #c_ B 3 VIXOpen 0.038 FE
VIX 358 % VIXHigh 0.029 FE
VIX 3 e b % VIXLow 0.048 FE
VIX 45 #c_fc i VIXClose 0.038 FE
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I KT PR g A

TRBTHLET EFT KT VR GRS

2:00~325 HAzof BF bRl EHFE freiHbecz
s et 2 4 v
Q&A

3:25~3:35 k&
3:35~5:00 Az LA R TEAERIECAIZ B F iR ARL A
9 Ar3E 0T -
Q&A

wl LR F dptR At gjﬁﬂfi FgLenig * > 4 & ¢ 35 0 (1) google trend +

wiki trend i 4 (2)#F £ g = A ik A F 42 40 M B

2HAF WA RIBCRI 2 F ARk T AR 2 42 1 (1) ?#’@fﬁéﬁ (R
) (2 Pl Fea e gl (3) TREIERIZ # 1T (nowcast -
nowcast2 ) ; (4)%& % A& J1 27 i o

Mz HLEe I, AR ¢4 (Dpython f§f 4 5 ()4
3 % python 2z 3%/ &2 TP (3)AF7 7 & * python 2 % %
A

4.3 F dp ez zﬁa’ﬁ’,nbln\ﬁﬁ%’* AR e FE(1) AR T P2 AR5
(2) SFER(IPMApHRLBBEIR)IQ) * gt B L 243

SRR hT - FFERT I oM F (D) FEAER ()
FRBEEFEy ¢ 7 X EFWM-ZEE
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1. Google Trends ¢ Wikipediatrend § i€ 4 45

B &k

01 02
Google Trends fifj 2 ¥ HETH MaF
# X &, : gtrendsR # X & : Wikipediatrend
; i
PART 1

Google Trends {42 F
#Z R ¢ ' gtrendsR
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Google Trends ffé2 F x %A #x3) - M &

» https://trends.google.com/trends/?geo=US

» fGoogle Trends' + ¥ A & o9 K A H MMM T » S KA AMRT A WBLRHF GHF

ABRRE BB BESH « MM Googled T 4T - HRRZA : T#8%5% ) » TK
BRARGEH  FUh 2004554 0 METRERBEGTH -
PORBARORART  RRELAE GMRF A SR AMRTRETORE  AHFIRRL
#4818 Google Trends A £/tid » FAMA 100 /M EAH O

¥ Google Trendsb + (45187 F # Mit F it F e F » AW EBREZ b ¢ TgtrendsR ; BA R,

T S MR T MM EFORE  —RTFRAK

I Google Trends#sb » MF @ R M4 I

Google Trends » A5 X HERE

Geoge lncs B4 “n

soRrany: -Fics\-a m <

I Tt Ry

Google Trends 42 F x %R #53) - FHELE

(& F9)

(B 5)

(E )

(#50)

(%5 42)

]

#k 5%

LR

Googlesd H 14 &

(HERROERRIE)  FHAR-ARH

l

WRT : 6RT ||

MMT : SMARTRNLLT

2018=4E155 -4E218 2018547225 - 45285

SME 100 R 95

2018= 45158 - 45219

94

201845225 - 45285

E s et o

— 4 Google Trends¥ » AR R & ik » A I M7 A S AEMOHEMRARED THE
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R% % @, - gtrendsR

12

#Ho("™) R FFHEFSBMRT  AMRFARLYE -
gpropi§ F 44 # © web, news, images, froogle, youtube ¢
geob SR 45 ] + " gtrendsR&YISO _3166-2M 4% | »

13

GT_lcurrency = gtrends(c(" & 47"t st 447", "Fed"," s 4 &t %" 2 Al "), geo ="TW". cat="(", gprop = "web",
time = "today+3-y")([1]]

14

## cat# ) (https://github.com/pat3 10/google-trends-apy/'wiki/Google-Trends-Categories) 4 8#10,A X
MR L HRHFIB L HRLARR AL BT B AL H A0S HETA R SR AU FERBE
115 #67, "M 87 ;434 FTHI33 M6 388, 620, G A€+ £ 05,0 & S x #2290 025 8§ 45 13.40 + 2124299,
F A5 S0 1 63, 4 71 0 40 18,58 49 81 8 4066, & 17 AR 3

15

#cat#i ) | TR F M B8]

16

# time 015 © now 1-d, now 7-d, today 1-m. today 3-m, today 12-m, today+5-v. all (which means since
2004).4 TEHR §6 [ © 2010-12-31 2011-06-30

GT_1=gtrends(c("# 17"), geo ="TW", cat="7", gprop = "web", time = "today+5-y")[[1]]

GT_2 = gtrends(c(" ¥ # 4 47"), geo ="TW", cat="7", gprop = "web", time = "today+5-y")[[1]]

GT_10 = gtrends(c("LINE Pay"), geo ="TW". cat="7", gprop = "web", time = "today+5-y")[[1]]

R%Z % @, - gtrendsR  resui)

2

# rownames 45 1t & #5(R — & & 24 47)

30

rownames(GT_1)=GT_1Sdate

31

GT_1$date=NULL

32

33

% Bon WP 3R BIRRA

34

head(GT_1.3):tail(GT_1.3)

35

36

# iR ERE

37

Sys.setenv(TZ="UTC")

7

#ARNANRT 24N

72

plotigtrends(" & 47", geo="TW"), cat="7", gprop = "web", time="today+5-y") + ggplot2::ggtitle(" & {7 trend") +
geplot2::theme(legend position="none")

75

o —-wu RNk EFHEH

76

GT_1A <- gtrends(keyword=c("# {7"), geo ="TW", cat="7", gprop = "web", time = "today=5-y")[[1]]

77

write table(GT 1A, sep="t". row.names=F, file="GT_1A CSV")
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PART 2

BABHMRT
£ A &  Wikipediatrend

“XE # W F &£ om3E) - Wikipediatrend

PHSAHRANRALMARKARE 8L A H2E A4 TSHAF AR T M M G
EHAAAR  RAZRTOMEA RRA T R RoRFNAEE  ARMITH R NBE A5
KA MBREE + &) "Wikipediatrend | 4 8, + R RMA THE MK -

P AT AR BR2007HE121 M & i (http://stats grok.se/ ) 0 AR R ¢ 2008414 1

8 2201944468 » ¢ L%

CFRAMKSTHANISETA 18 EN0FIA48 0 "B RS, B

P ABETHYARATH AT 0MT A #RCoogle Trends ¥ MMTHLHER Db ik2

#HFoHE

.
f‘)
<
-

wi

[ Coogle Trends WM ¥ : €% |

[ haannus 1881 | -

A BPRRINEE TR AR P ates gIRNRCTRIA } =3
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R4 & &, - wikipediatrend

10 | #2007 4128 2 W44 B T H

11 |##langi$ § + " Wikipediamends#)1S0_639-148 § 9 & |

12 | views_curency <.

~ | wp_mend(page=c("t £ MA""WAERAR"EMFYEEH L CF R RIS LM LRY
16 |""Apple Pay","LINE"),

from = "2008-01-01°,

to = "2019.04.006",

lang ='zh")

17 [wiews_stock <

~ | wp_tend(page= ("M X" ERT KT ABRKREF R0 EMAB TS A HEHEN
A | BVALATRRLRIVEHLERERARS B VAR B ARY "HE),

from = "2008-01 01",

to = "201904-06",

lanz ="zh")

58 [#2 7 KB TH

59 | wnte.table(views_cwrrency, sep="1t", row names=F, file = "lcurrency.CSV")

60 [wnte table(views_stock, sep=""t", row.names=F file = "2stock CSV")

Wikipediatrend st F4& 8 K 0948 % #1ba 5 %)

R 183 KAMIB | | RRAK

4

LE L L LLLE LT Eniy e L WA RF4AR BAERSGAR  HRRRESNA

wd 11 .«M - L

S e g mmw MW
Mwmmmew
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2. WAE W pEIR R 2 R 30T

@ Python is free, cross platform (Windows, Mac, Linux)

@ Python has its own community and therefore we have a bunch
of packages (but not all of them are great)

@ The barrier of entry for Python is its command line
interface (You type commands to get what you want)

@ The learning curve is steep but is very worthwhile.

ZE Python

@ Python 2187 K##E? » RZHEH: (Libraries, eg. NumPy,
pandas, SciPy) E/ERESE?
o T MREEA)FEEE + Anaconda(fT|LIEHFERTLZ T Python

A5 » ATDMERE BRI H B AR R
(Jupyter Notebook) » LK #2 U RIETRMESS (Spyder) »

B EBAIEZEFRM (Windows, Linux and Mac 0S)

ANACONDA

https://www.anaconda.com /download/

- A
T AL
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Jupyter Notebook

e NG » PO S ucx=pE EX2® -

T Fetelea T e Edn —

L

E & & 2 .

Ndbgin Mg 3

i
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o oEr B M

sy @ T B e B e

@ Program (Script): 02 T # 8 (Objects/Variables) HIEFLL
R &8 e (Commands/Statements)
@ Objects: &—{@ Object FHEHE (Type) + M Type
Python Ffl + (1)Scalar Objects (Indivisible):
o int; BEBr o eg 123,
o float: T8I+ eg. 1.0,2.03.0,..
¢ bool: F#H{E (True= 1, False= 0)
¢ None: H{H
@ (2)Non-scalar Objects (Strings)
o Operators: +,—,%,/, [/, %, #%,==,| =, >, >=

x = 3 # {8iF 7 EEEESTFE « SERE
¥ o= 2 ¢ EE 2 EENEMEE v ESEK
ety & BFE =ty

x/y  # 8W =y (Bl float FHIE)

iy # BE o/ (B ant BRRD)

x==y # $UMf = RESH y

zl = x/y

22 = x//y

w = Honae

typel{zl) #find out zI H{E objyect BY fypelint, float,...)
type(z2)

23 = xow # BSEGTE

a,b = 1,2 & SEAVRETEE

typelzl)==int # YEF =1 B9 type B SHE
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Strings (55

R A

FE2SH Scalar » Python AT UM ER

name = "John'
3s4

I*name

dename

Strings (F250)

B @ - Mo B W b

=
=

name = “John' # FHIE John EETHT] nome JEESREH

3s4

Iename # FEFME name AII=2T

Sename # FMLEE o int FIFPEEMEN

namesname # TERTITE

len{name) # SRR

print{'name FIFEHE',nama[0]) # Indezing

print( name FITHEE name[3])

print('name H/FEFR',name(-11)

print{ 'name B FE5E ' name[0:len{name)]) # Slicing, M R,
#F R RE R dndez-1
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More Structure Types

We have learned “int"”, "float”, "string”,...

@ Tuples: (1) tuples #HY element A[LIZEMHY type » {8
element A LIA—H§ « (2) BIrnyHHBMAAMETL ()"
b PR AR 4B -

@ Ranges: JEf—{ return BBEH—EEENSTREEE
F - A ERER start » end F1 step FEHE -

e Lists: #1[A tuples » £&ifij (1) BEUAYHFRMEAPENL 0"
G FERRE - (2) lf H AT DA s A S ZU e
(mutability) -

Example of Tuple

Tuples B MH:

# tuples PUFIF

1= () & 29y tuple

t2 = {1, 'twe’, 3)

print{t1}

print{t2)

# tuple HIEFHETLITFHEIEN » index » HIBETRS
t3 = tl+t2

print{t3[0:1])

t4= {4, 'five', 'six'}

th= (4, "five', 'six', t2)

th= td+t2

# What 45 the difference between 5 and £67

T I T

=
LERE S~
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Example of Range

- & oE ok W B

S EmEN B ER RS

¥l = range{10)

r? = range{0,10,1)

r3 = range{0,10,2)

# ri 1 r2 BHEN ronge

Example of Range

L B

RF—EEEBERFES:

rl = range{10)

¥2 = range{0,10,1)

r3 = range{0,10,2)

# ri {1 r2 EHEER ronge
# r2 fl r3 Moo —m
rl == r2

rl == r3

r4 = np.arange(0,10,0.5)

#ATTAE Python THEHY range BREFE « A2 WHENET - HILE
ERMEER RS —M range EREEREF+ Numpy: “np.arange”
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Example of List

# List HH mutability
Unive. append("HCCU') # Now, Unive (08T ECH List HHI—WFEATE
# Taple §I Ramge WFSITEENTEH - SO CTU

Lists B3 -
1 # List B9+
z L1 =[] # 258y List
3 TUnive = ['NTU", 'NTPU']
4 Tech = ['NTUST', 'NTUT']
5 # List WETEA LT - indes » RERS TS
& Alll = Univs + Tech
v Imiva[0]
% Tech([0]
£
10
11

Summary of sequence types

Type | Type of elements Examples Mutable
str characters ", 'a', labd’ No

tuple any (). (3.), (3,4,'abc’) No

range integers range(0,10,1) No
list any [, [3].[ abec’.3] Yes
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Dictionaries

o FREMAMFRMED List » ARG Keys BGET

index »

month_index = {'Jan':1, 'Feb':2, "Mar':4,'Apr':4,'May':b
1:'Jan', 2:'Feb', 3:'Mar', 4:'Apr', 5:'May'}

print (' —EMNFH={FHE', nonth_index[3])

dist = month_index['Apr']-month_index[' Jan']

print{'Apr and Jan are ', dist, 'months apart')

I

Branching Programs (#fEFE L)

i il AR SR e AR THERMIRES T=
B

@ BUE (BefF)

@ FfRERE (True) » ST EERARTESN

O EHMAFRE (False) » T5—EEHNEFE4S (Optional)

1 if Boolean expression:
2z block of cede

3 else:

4 block of code

#&HE (Indentation) 2ff* Python ZIFH EEA): HEMEEE
Python #ftfis4s 2 MM —EESLH E WA (nested)
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Branching Programs (G##E#7 %)

58— (E AT B R code!

i x =3

2 =z = xi2

3 if ze=0:

4 print('z EEE")
5  else:

[ print{'z BHEE')

Branching Programs {u@ L _J.'-l';}

Compound Boolean expression:

if x < yand x < £:

print{'x BME9)
elif y < 2

print'y BEHY)
else:

print{'z JEH|E")

o o B e
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iR (while, for)

o EEARZIHER] LAPEBLAEE AR while B for EREHATTH
FIEEEEARREAER (R RIS RRUEAERE

code)
oeg MEE 14+2+3,..,N, N=10 & N =100 (B
BEA)
EEENEES RS A 1+2+3,..., N {H A DI while 5
j2 for BT

1 Weint{input(' GRS —{HIESE"))

2 x=1

3 iter = 2

4 while (iter <= N):

5 I =X + iter

[ iter = iter + 1

T

& %=1

% for i1 in range(2,N+1,1): # range(BEE5 655 « 50B2) 4z a funclion

10 ¥ giving o series from BB 3] 5e 208 CNFRESHD)
11 x=x+ii

REERFIEE L - Python RSN RIEARRE
5P
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NumPy Basics

@ fail NumPy » Numerical Python U85S » FRELILEAR

R BERT BT

o BB HREEER (multidimensional array) » eg. —#E (5B
i)

o SRR RENBREY > e g TTRBTTRATINHFE
B+ BEMEAYIRES - (AROGER (BEEENEN)

o GRS HERRIN TR

An Multidimensional Array Object

@ N-dimensional array object, ndarray in Python: —{Elf#EEkE
A HEAR SRS RRER

import numpy as mp # $A NumPy EfH lédrary: 9fLL np (EFSIFILFEY
data 0 ~ ((0.9,-0.2,-0.8],(0.5,0.2,0.9])
data = np.array(data_0) # f/fi np EEES array function

# B A SHERERY
data.ndim # f[f] .dum E{¥ date FFEEKER
data.shape # #|fH .shape [EI{¥ dota RYRHEEN
data.dtype # FfH .dtype EIll date DYPEHE
dataei0 # HMATH dats PEAUROEEI®R E 10

L R

i@ array FEATRFERRLZUZAHRAY!
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Some functions for array

e “ndim, shape, dtype” 2 np iBfH library H S - BB
LA A TR code ZRENFTIE?

1 np.ndim{data)
2 np.shape{data)
3 np.dtype{data)

EYUER LI grEAFEE AT LA EEFER “data” 2
np ARG\ HEAY array » [l data A 52EE8 np #EAY B

HAth np Bl

asarray, arange, ones(%£ 5 1 B9 array), zeros(£55 0 B9 array),
empty( 2 BERIEBEY array), eye( BIA7HHE)

Arrays 7 [EIRYEEL

o AR T Arrays i [HIRSEET

xl = {[1,2,3],[4,5,6]) # Python PIEREVEEMEEEEN tuple
x2 = np.array([[1,2,3],0[4,5,5]] ,deype=np. int32)

xi[0] [0]

typelx1[0] [0])

x2[0]

typef{x2[0,01)

o B e R e

o x1 E—(H tuple » H x1[0] {LRAIRE—E tuple B EEE
£ list [1,2,3]

o HEIH: x1 #EE 065 x1[index1][index2)]
0 x2 JE—EZHERYINT] » FIELFES [ AER x2[index],index?]

180



Arrays 7 SR EE

T X

o UHAEHEECAEN » e.g x14+x1 BEE x24x27

xi+xl # ¢

x2+x2 # ndarray F3A0
x2-x2 ¥ ndarroy FHE
x2¢x2 # ndarray F5E
1/x2

x2eal). 5

x 2=

x2<0

£ NumPy FSESRT » EFFRITEEARMER T Ame . FR
H i {E 8 np.ndim(wl)=1 * np.ndim(w2)=2

Arrays B3 index 71

L

o index TTLABIBIEEVE ERBUAYERE! - EEMNATIT

x3 [indexl, index2] # 3T =2 P Cindesd, dindexd) FTE
x2[:,index2] # HA =2 H column index? FIETETE

I[0:2, index2] & AT =2 # coluwm indez2 B row 0 3 row 1 BJCE
2l = x2[:,1]

=2 = x2[:,1:2] # [L8F—TF =1 FI =2
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Plotting and Visualization

Create a new figure using
o AT
o Sel— R Py A Rl T-
o WA ERMLEE
o HAHRAVE (HToRiE - Eo76E - ..
o HyE
— (AR AR B

import matplotlib.pyplet as plt
x = np.arange(10)

plt.plot (x)

plt.show(}

O

Subplots

AHATRIEEARE (subplots):

| fig = plt.tigure() # AIE A figure W, BUHR type(fig)
1 axi = fig.add_subplot(2,2,1) # £ fig JE{EENET M0 T-E¥H:

3 # AENETEATRELAME 2 = 2 N
4 axl.plet(np. randem.randn{30) cumsum(}, 'k--"')

5 # iC oz! EEFHEETERE, k- RA, — E#
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Subplots

A [ S e 1
o FJLIEHTETE S
o A[EFEnI L2 R

fig? = plt.figurel)

axl = fig?. add_subplot(2,2,1)

ax? = fig? add_subplot(2, 2,2}

ax3 = fig? add_subplot(2,2,3)
axl.plot(np.random. randn{30) . cumsum(), "k-=")

axl. plot(np.randos. randn(30) . comeusm(), 'b-—"')
axl.plet(np.random. randn{30) . comsum() , 'r--') & —{E L —EFIEE
ax2. hist(np.randem. randn (100} ,bing=15,coler="red")

# EAHE, bins: PEOEM, FEEREALE Tl hist

10 ax3. scatter(np.arange(30) ,np.arange(30)+3+np . randem.randn(30))
11 & fHrsiE

1% file_path=oa.getcud()

13 plt.savefig(file_path+'/fig2.png")

LR L
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i FiFEba 3 2 YT
Hix

MWWMJ-—#»"

NFREN Python
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Why )
9

Unstructured data will account
for more than 80% of the data
collected by organizations

STRUCTURED DATA

1980 1990 2000 2010 2020

Source: Yung-Chun Chang, lecture of Data Preprocessing

paIolS Bleq [RIoL

=0 =22 400 N Y7N
BRI 4
FRTHETE? TR, ZWAGREERMEEER
ExE

cmm XEEH
RAOEERXNLER ToAGMFARRTE GHUAN  F6-FEMASH
BoMESE MARRSOAGE MARETH EIABUATER - R4 %ﬁ'FHﬁ > %:HJ

Raw

[

Bt
HEHRERREX

ENTHENERTRESARCE R
i

C, TR UrTHREENTFEN PN F)(p('ﬂsyﬂmﬁ“ﬂhvwhﬂmﬂ
)

S VT o e

Opinioe mining using ensemble text Tidden Maskov models for text ®_M
classification

Mang Koy, bl Al Kictun |

185




XEBRIN G
Muuu &

' ,,n @

WIS FErgeFiravy
MR ER

CMEER AR MR AR NTON  LEERARNLEFA
PAX(EF 0P RARFM)  SEHESNSRLERA
€ FoRPREBARGEANBI% LAHHREMLLY B
Bl WA BRIHRH RRRFETFFRRFEEAMNS  RHM
i%t?- HO4% EAMERLOZLELA LR ENRK

e REGEHM152%  £EMFANRABL BER L ON
m *ﬁ B OARERFR 1% AT ERAFRMTEEEA

e v o
'”;’ ltl'll r- ’ i; .rn t 1
v w W OJ W 4 —
T N PPEMEER
‘u | W O ol ¥ o &
R | W o 51 w3 “w
Y] ’ “w u - ™ Yy w
ANty Cad s ) e " ]
oy C T I y
fpypar. | W ' A" W N

XFFEER

- ‘\\' 3
e W g“\(‘.‘ ﬁ\v‘i,?f
(;) @) ,r'o-&es'
CUNCONLS }:. yﬁ&
"'\ ".:g NﬂQ fe?.
SRS WNAE e HEBEAE
labei word! wordz2 words | ...
1 ¥ L T
2 1 0 1

WACTUR - e P hrrans v St TUA SN TN SO DO QONIEVOS - Prwvey_P-TaaiVining pet

186



XFFEER

Chedlni-d E3 s

oKW w3

1L AR R
LARNUEENEMINYE
4 EHERARCIREER
5. EMaRRUEME
T.ENARRURTE

TRERRRETRREARE

2. ARBHN
6. EREATRAITNEERNANF
g ERETERERANE
0 Z@NANTUNF
0. TSN

XFHREHEEE

et

- . el . -~ 2
- — Ty .
— Reo - " - -— —
L B A - — p-se *
el S i e - -
c———— -— - —_
> e b "™ ST ey = - -
: e - '
o . .~ e - = A -—
- - - a oy ey
- o - o - - -—
- - E ™ . Capees
pod = ant TV . - - ann —
- - — T A e
- — = e . - - et
s -— - - - . - >
—-— . == - - - X - vy —- [ounsy
o= *_'" ' ma— — E_
. = - pe
r;e L. o =
.- '_':. . — - -~ = v :
-— - - - -—
- ey — o pe - =
- - e ; -~ .
.- r— - - e 3 B e 46
- — - [ i - - -
e PR L ee- @ "~ —— e,
) =4 ey e o - - - — = .
= - — s — -
- - | [ anmend . - ——
~A i Bt e wie W
= - —_— — b — [T
- p. —
— e o, T ey BT e e
YT :- - - one v e =
- ~ .- LLd — - -
W OER W - Ry - S~

R(E: FoRER

B e e

3
+
w
5
L
W

-

(Parallel Tag Clouds)

¢

EE T id

QPB}ﬁmu

TERABERE
VER

U TORTRI 18 (R T U i1

LR SRHE 80 TE 1 R AR &1 IR (83

——

187



Python

NFHEOTE

XFHERRE

- WRANE (doc) |
=)0 zmm-zo(im RRARRNAN
L UL | ‘
FRTH BR
; BRANT - BREY
(peba)
I
TF4DF
(W)
§III

s | R

188



XFFE A

SHEE PR ¥R L

AR MR e E
THRE ERAR®
CREEGERORN
EemSze iw 0
RENRY.

XFHE A

(7 rrumieswses

. BB TALEERNAM,
= W7 A I EECRERS
TR

_ LM ARAT EERA
@ :;...Alluﬁlil&ﬂ

TF = Term frequency
IDF,(Inverse Document Frequancy) = log ==

TF=3
DF=2
IDF =0.18

i

-
El
-
-
3
e
| 39
[
-
-
2

oh
wETh

ERRE

—_

af,
arj i)
A N |

TF — IDF = tf +idf

189



XFHREER

o [CRE[aa ] e ] 3a) N80
LZE |[ =8 |[ »8 |[ a2 |[[ 6 || &8
[esme] [B=ms] [ A=A | [ 2 | (BN (78 ]
] [ == |[C=& ] [ezEz]|[ 20 | [ =& ]
(=2 |[(Bz |[ 3% | [&=a | [ense] [FaEE]
[(em |CWE[ BEx |[ &= |[ &= | [ &m |
[(x® | =a [[ 8= || s« || ex [[ &2 |
[(®n [ |[(&e |[Bx (@ | [ &= |
DEE [ ar |[ =n |[5x [ & | &= |
(v | 2 |[ w8 |[ #% |[ & ]

201KE) 201488) 2015(EH) 2016(8%H) 201788) 201805%) =

XFHREER

THR

Topic 01 - 3-11:
gn_u\znz#:mmmmﬁmmmm

opic &

SN =FA/ BRI+ HTEE/ R ER NN
Topic 12:
SR/AR/RR SR NRRTREVIHEIEE
Topic 14:

MERRRY CRA/NRENSTIEN SN
Topic 16:

REMERNARUNNEALRTTEEE

190

Word2vec
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