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Abstract

This study aims to explore the characteristics of the popularity of Tang poetry,
and hopes to provide new research directions for Tang poetry. First, we use
multivariate statistical methods, which include principal component analysis and
factor analysis, to analyze the data given by the book Ranking on Tang Poems.
Based on results of analysis, we extract the characteristics of the popularity of Tang
poetry, and compare modern with ancient preferences of reading. Finally, we use
word embedding techniques to further analyze the suitability of the results extracted

by principal component analysis and factor analysis.

After analyzing the data given by the Ranking on Tang Poems, principal
component analysis suggests the following two characteristics: 1. time difference
2. poem integrity. “Time difference” refers to “Having its own pre-understanding,
each era has its own aesthetic standard, which makes some differences of poetic
appreciation between ancient and modern readers.” “Poem integrity” refers to “A
poem is selected either in a complete form or in a partial form according to the

editing requirements.”

Based on factor analysis, we sum up two factors that may influence the
popularity of Tang poetry : 1. history related strength 2. poetic classicism. The

“history related strength” refers to “The poem preferences of ancient and modern

il
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readers may be influenced by the history related strength of the poem.” The “poetic
classicism” indicates that “Poem can be considered to lead a school of thoughts

from the academic perspective.”

Using word embedding techniques to study the textual similarity of poems,
we find that each of first principal component and two factors has a significant
rank correlation with the textual similarity of the top ranking poems based on its

corresponding principal component or factor.

Keywords: big data, Tang poems, popularity, principal component analysis,

factor analysis, word embedding method
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P31 P - P

p= = AP G el
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(p,p)

Ho p, 27 BB X, 8 X, Boip i ik

FTRMT MR T R EE TS T gy it

Xy — p1 =L Fy+ Lok + -+, F) + €

Xo — pig = o1 Iy 4 loo By + -+ - + Uop F, + €2

Xp—tp = b1 Py + lpofr + -+ lpp I + 6

bo

MaEr 4 2

X—p= L F + €
(px1) (pxm) (mx1)  (px1)

Bl A% ] RS wR P aikde TS f & (factor loading) - Fy % % j B

+

£ kR ¥ fz i o2 F]F (common factor) 2 Bt F+ (latent factor) > €; # % 1 % Bt

g

E AL F]F P AR IR 0 W LA T FF (specific factor) 23438 (error term )
pi Pl E_E Sfcetdfice d AN F o F3 o  REGDE B FF T 0 RS

gRT -

3

PAREATE o F e g T A e

(i) 2 = & ;2 (The Principal component Method )

Sfpidasdt > NT2APFEAT R IPR-ERBEL DR BB R
7248, Johnson and Wichern (2007, chapter. 9) Applied multivariate statistical analysis
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(i) & = $#£027% ( The Maximum Likelihood Method )

AR 2P A BRI p (TS M - ) KRS F]F FEF LT e 11k

L PR R T3 F 23 2 )+ e PRIET A fie o

A R RANFF 288 0 50 fER L P I R § RTE DTS T
& 5hiE » 5 & 2 & dh (orthogonal rotation) 2 # % & #h (oblique rotation) & F& > » %
2T EEIE 2 FIF B BT o B A fgghd WF I FAPI BT AR RS FEL
I A

-

fed 4 2 4rdp 0 bR FS P e Eenil AT R NFS k28 F S
TR AR & R A (1999, %1 %) (FREBFTSEERY ) - F 0 T RS

A5 LT A

FEAA 4T TS f L L RELD R P T LA TS LR L A TS
-3 ERBFFEES BRI AxH- A

A FRADIER] BHRI R TR RS

£4 A G TS fdr 2 BRI R 0 P PhE R 3
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aﬁﬁifﬁL@ﬁ%miéﬁﬁﬁéﬁ@%méiuﬁé&%?E1?’?uﬁ%

Ak g i 3 2 Y ari (7 N L A S (one-hot encoding) 8 0 L g

A-

R BR A e ARLF LKA g EIGEERT KT H e B R

L&D .

A
‘.3:

& fi# - B 3 Mikolov et al. (2013) #& ) word2vec » — f& 1 % & A 5 R B
FERFHER > P AT HMARSRWr ER L - TR DM B3 5 £5E

;i}‘é]ﬁé CRPEGOER S BRI L e RPN RMAOEREY > T AR AR

a4

TR s e R R E I B MA Y ARENAES At BT e R &

SRR ] o BRI AR

B0 fER L ] 0T R RS R R~ 0 8 G- H R FW
Bend Bfe > B Op ;00 o ) Tl v BELRBRRSPFRFL RGN 2R

W Fe g ThRy A FE AT G AR

1 0 0 0

0 1 0 0
Vp = , Un = y Uy = y Ui =

0 0 1 0

0 0 0 1

Sih# %% (one-hotencoding) @ ¥ — F#4%3 —- AR L F £ 2B ERLR
Sl AR L FHEAEIEEAR > FF I BIAFREEARL 1w B
10& 5] %4 http://cpmarkchang.logdown.com/posts/773062- neural network—word2vec -part-1- overview
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®). 3.3. word2vec ¥ 8

H
Vit Vi
Vor Voo = N\
V- 2 R SRR L
Va1 Vi
Vi Vi

Wi Wi Wis W
w L 11 12 13 14 %&fp‘%fﬁéﬁi‘]ﬁ%ﬂ!%ﬁ%i
War Way Was Way

Bk v B R RE HE T @

(o:V) W =i v32> w
Va1 Wiy + Vo Woy Vst
- Va1 Wia + VaaWos - Vs W2
Vs Wiz + VaaWos VsW?
Va1 Wia + VaaWoy Va4

HY V47t V2537832 W ikrEE W2 %7
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3

|
1+ e VsW! 0
—1 0
, VAT
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1
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—1 1
14 e VsW?

FRES b2k T gEE W RABITNE 0 T AT P VW AR R A
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R T RS R B R B2 ER ML (7 85 R
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v REA RAEA FAFER KB 2 rEF s edl
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A 3.1150 6.9980 58610  11.0586 2.2895 1.5333  81432.3912
B 2 1 5 0 0 0 2360
E S 6 15 13 1 1 1 33975
LS S 8 21.5 16 3 4 2 84100
¥z ow A ik 10.25 24.25 21 9.25 525 3 131625
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F2 A XL AT R R R o

TG Ap b e R

1 —0.2417  0.0536 —0.4414 —-0.2211 -0.1175 —0.3086

—0.2417 1 —0.3292  0.3107  0.6650  0.1399  0.4401

0.0536 —0.3292 1 0.0258 —0.3758  0.0829 —0.0817

R=1 -04414 0.3107 0.0258 101937  0.2875  0.5513
—0.2211  0.6650 —0.3758  0.1937 1 —0.1536  0.2881
—0.1175  0.1399  0.0829  0.2875 —0.1536 1 0.1876
—0.3086 = 0.4401 -0.0817  0.5513  0.2881  0.1876 1

% i ¥ R & {7 eigenvalue fr eigenvector (ndefd » #3185 &% ok 422 B 4.1977 o

.42 pMEt i aEs AR

A0 B 4B g (B

~N O Bk W

FiE

AR

bl f}]J

N
Y

2.60389130
1.52519460
0.87481870
0.72118364
0.60392665
0.40546384
0.26552127

1.07869670
0.65037591
0.15363505
0.11725699
0.19846281
0.13994257

0.3720
0.2179
0.1250
0.1030
0.0863
0.0579
0.0379

0.3720
0.5899
0.7148
0.8179
0.9041
0.9621
1.0000

Y5 # 4.2 Bl 414757 2. % % > £ Johnson and Wichern (2007) 3 ¥ #73% % 2 | %7i%

B BA BAASRGFRE 435k R o
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2.44. 5 - 130 H IS FEFRA

2t F 7 f’t—‘g E 1 = S M T NA
1 £ %80 AL SF @ 3.1283880
2 BEF i I S 2.5321073
3 £ (PPLPFHRSTE) 2FE -7 % 1.9231508
4 4 %9 =+ R 1.7705154
5 ) kA - 1.6322277
6 F 5 ke 7Y e A 1.5781794
7 # AT B -+ R 1.4624112
8 B (BHrd F) Pl =g 0 1.3776808
9 % B Ir B 1.3171208
10 o ZEERAF FR ¥ -5 B 1.3089031
11 %3RS 14 Ifg R 1.1624317
12 p@ (FPgE)) 124 8 R 1.0859489
13 By Ejcraipt B E - 1.0606595
14 ZEE iz I8 B 1.0570674
15 L fF 4 - % 0 1.0472194
2.45. 5 - 13208 IS EFRA
P e e R OPFR K- AR
100 %@ 2&1%p<pPy ¥% - #&  F 22385086
9 Ex %y B =7 ¢ -2.1216878
98 A PET AR H - & F -1.9764863
97 AR EKL A -7 BF -1.8544412
% HFrr Hy#E 17 8 -1.6404981
95 L A =& @  -1.6089993
94  AEFs L Tk T 215764149
93  ZHEREd gy Pn® Ig ¢ -1.2646284
92 HEI R FAR I F 212430792
91 EAFHF 1a I F -1.2108974
90 A u¥ 1m It F 0 -1.1497117
89 L FIEY HE D B =+ B -1.1286345
88 L PALEB Hi =7 8 -1.1193081
87  H @M ik S BF o -1.1186295
86  #L=tER B = ¢ -1.1050362
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REEEES LRI S ENEEN RS EETE

AR BT R LB R T M b L5 felk BB

i i A
1 £ 1380 v AL S5 0 3.5911591
2 BF & N 2.7726496
3 A HE i+ R 2.5178858
4 ARy it 4] -+ @ 2.1375170
5 % R A 1.7097338
6 Efz g (A ZE ) PF is R 1.4475133
7 §igs %4 <5  F 1.3922017
8 g 4p H{ = B 1.1844693
9 B B == B 1.1739883
10 1P ALY H 4 =& 1.1354542
11 AN I B T H = R 1.1177157
12 5 @ AR - R 1.0267584
13 ez H i i R 0.9510827
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15 %358 Hy® 17& ®% 0.9012345
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93 N G TRy -8 ¢ -1.3848110
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%.5.2. ip Bl endd e £

e e
v REA -.353847 -.223294
FE A 0.492736 -.232728
Jiigaieaa 18 -.220831 0.504910
E L 0.422071 0.399596
v ¢ »F 0.423122 -.443463
S X 0.145565 0.490858

Ppig e 0452627 0.209202

#.5.3. #]+ 34| ;% (Factor Patten)

I L

N A 0.79511  -0.28742
e Kb 0.73039  0.25836
% g »iF 0.68277  -0.54767
% Bk 0.68108  0.49350
+ N A -0.57099  -0.27577
i aap, -0.35635  0.62356
& 3 0.23489  0.60620
[ER 2.6038913 1.5251946

%.54. B ¥ 2 T3 BB G E: B =4.129086

T REA REEA FAELR HY ARk e 2EF s e LR

0.40207323 0.71480356 0.51580641 0.70740644 0.76612473 0.42265740  0.60021414
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#.5.5. Varimax *zd& {& 5]+ 4] ;% ( Varimax-Rotated Factor Patten)

E EN
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e 2.1566091 1.9724768
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bRkt ? B2

import json

import numpy as np

import pandas as pd

fol

aut

tit

der = ’D:/Morokei—formove Version 3/F = 4~ 47 /word/chinese —

poetry —master/ TANG Doc/json/’

hor =[]
le =[]

author title = []

paragraphs =[]

for

text in np.arange (0,58):

with open(folder + ’poet.tang.’+str(text*1000)+’°.json’,’ r’

encoding = “utf8’) as json_ file:
json_data = json.load(json_ file)
for item in json data:

author = author + [item [ author’]]

53
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20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

title title + [item [’ title *]]

author title = author title + [item][ author’] + °

+ item [ title *]]
paragraphs = paragraphs + [item [’ ’paragraphs’]]
pd _author title = pd.DataFrame ([ author, title ,author title ,
paragraphs ]).T
pd author title.columns = [’author’, ’“title’, ’author title’,
paragraphs ’]
pd author title.to excel(’author title.xlsx’)

b

output = open(’TS seg all part.txt’,’w’, encoding = "utf8’)

for text in np.arange (0,58):

b

b

with open(folder + ’poet.tang.’+str(text*1000)+’.json’,’ r’

, encoding = ’utf8’) as json file:
json_data = json.load(json_ file)

for item in json_ data:

299

for j in item|[’ paragraphs’]:
for k in j:
if k not in 2> e -2 ( () ) 1234567890
N=11{} ", 1234567890
p=p+t7.7+tk
output.write(p +’\n”’)

output.close ()

PRkt PR 2 100 F ¥
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20

21

22

23

24

25

import json

import numpy as np

import pandas as pd

folder = ’D:/Morokei—formove Version 3/ % =~ %~ 47 /word/chinese —
poetry —master /TANG Doc/’

DATAS OR = pd.read excel(”D:/Morokei—formove Version 3/ 4 {7 %
% . xlsx”)

author title = pd.read excel(folder + “author title.xlsx’)

def search (author, title):

author = (author_ title[ author’] == str(author)). values
title = (author_ title[’ title’] == str(title )). values
mask = np.column_ stack ([ author ., title 1])

return author title[mask.all(axis=1)]

def search2 (author, title):

author = (author title[ author’] == str(author)). values

title = author title[ title’].str.contains(str(title), na
=False)

mask = np.column_stack ([ author , title 1])

return author title[mask. all (axis=1)]
columns = [’ind’, ’author’, ’title’, “author title’, ’
paragraphs’]

index = np.arange(0,100)

pl00 _in one line allinfo = pd.DataFrame(index=index, columns=
columns)
count _empty = 0

Il
O

count muti
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34
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36

37

38

39

for 1 in range(0, 100):

author = DATAS OR.loc[i, 1% ]
&
v

title DATAS OR.loc[i, ’'3*
if len(search(author, title)) == 0:

count _empty += 1

pl00 _in _one line allinfo.loc[1i,[ author’, ’title ’]]
np.array ([author, title])
elif len(search(author, title)) > 1:

count muti += 1

pl00 _in one line allinfo.loc[i,[ author’, ’title ’]]
np.array ([ author, title])
else:
pl00 in one line allinfo.loc[i] = np.concatenate ((np.
array (search (author, title ).index), search(author,
title ). values[0]))
pl00 in one line allinfo[pl00 in one line_ allinfo[’ind’].isnull
O]
pl00 _in one line allinfo.to excel(’pl00 in one line allinfo.

xlsx )

P
import pandas as pd
import numpy as np
folder = ’D:/Morokei—formove Version 3/ F =~ & 15 /word/chinese —
poetry —master /TANG Doc/’
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22
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25

author title = pd.read excel(folder + ’author title.xlsx’)
clean text list = []
for 1 in range(len(author title)):

clean text = 7~

for item in author title.loc[i, paragraphs’]:

if item not in *\[\7 ,\] » o> o -2 () ) 1234567890

N =[11{} 7, 12345678907
clean text = clean text + str(item)
elif item in > > o ’:
clean_text = clean text + .~
clean text list = clean text list + [clean text[0:—1]]
clean text list allpart = []

for 1 in range(len(author title)):
clean text = 7~
for item 1in author title.loc[1, paragraphs’]:

if item not in N[\’ ,\] s o s o .2 ( () ) 1234567890

N =114} :7,1234567890°:
clean_text = clean text + str(item) + .~
clean text list allpart = clean text list allpart + [

clean text[0:—1]]
pd.DataFrame(clean text list ,columns=[’paragraphs’]).to excel(’
Tangfull in _one line.xlsx’)
pd.DataFrame(clean text list allpart ,columns=[’paragraphs’]).

to_excel(’TS seg all part.xlsx’)

=)
™
=
=i
I
[\
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import pandas as pd

import numpy as np

folder = ’D:/Morokei—formove Version 3/3F =~ & 47 /word/chinese —
poetry —master /TANG Doc/’

TS seg in one line = pd.read excel(folder + *word2vec/poem/
TS seg in one line.xlsx’)

TS seg allpart = pd.read excel(folder + ’word2vec/poem/
TS seg all part.xlsx’)

pl00 all info = pd.read excel(’pl100 in _one line allinfo.

xlsx )

clean text list = []
for 1 in range(100):
clean text = ’°

for item in pl00_all info.loc[i1, paragraphs’]:

if item not in N[\ ,\] » o [ :

clean text = clean text + str(item)
elif item in * > o ’:
clean text = clean text + °.°
clean text list = clean text list + [clean text[0:—1]]
clean text list allpart = []

for 1 in range(100):

20

clean text =
for item in pl00_all info.loc[1i, paragraphs’]:

> .

if item not in \[\*,\] » o,

clean text = clean text + str(item) + ’,°
clean text list allpart = clean text list allpart + [
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27

28

29

clean text[0:—1]]
clean text list allpart2 = []
for ind in pl100_all info[’ind’]:
clean text list allpart2 = clean text list allpart2 + |
TS seg allpart.loc[ind, paragraphs’]]
pd.DataFrame (np.concatenate ((np.array(clean text list).reshape
(100,1), np.array(clean text list allpart2).reshape(100,1)),
axis = 1), columns=[’paragraphs’,’ paragraphs allpart’]).

to_excel (’pl00 poem.xlsx’)

Ern i

import time

import collections

import pandas as pd

import numpy as np

from gensim.models import doc2vec

from gensim.models import word2vec

from gensim import models

import logging

import random

import matplotlib.pyplot as plt

folder = ’drive/Colab_Notebooks/meeting/Tang Doc/’

TS seg all part = pd.read excel(folder + ’word2vec/poem/
TS seg all part.xlsx’)

author title = pd.read excel(folder + “author title.xlsx’)

TS seg = TS seg all part[’paragraphs’]. values

pre _result = pd.read excel(’drive/Colab_Notebooks/meeting/ @ 4

173 % . xlsx )
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33

34

35

36

pl100 allinfo = pd.read excel(folder + *pl100 label allinfo.xlsx’
)

LabeledSentence = doc2vec.TaggedDocument
labelized data = []
for ind in author title.index:

label = ind

if type(TS seg all part.loc[ind,’ paragraphs’]) != float:

labelized data.append(LabeledSentence (TS seg all part.
loc[ind , ’paragraphs’].split(),[label]))
else:
labelized data.append(LabeledSentence(str (

TS seg all part.loc[ind, ’paragraphs’]),[label]))

text data = []
for ind in author title.index:
if type(TS seg all part.loc[ind, ’paragraphs’]) != float:
text data.append(TS seg all part.loc[ind, paragraphs’].
split ()
else:
text data.append(str (TS seg all part.loc[ind,’
paragraphs’]))
pl00 text = []
for 1 in range(100):
pl00 text.append(np.array(text data)[pl00 allinfo[’ind’]][1
D
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38

39

40

41

4

43

44

45

46

47

48

49

50

n = 250

it = 30

model = doc2vec.Doc2Vec(vector size=n, min_count=0, epochs=it)
model. build vocab(labelized data)

model . train (labelized data, total examples=model.corpus count,

epochs=model.epochs)

pl00 docvec = model.docvecs.vectors docs[pl100_ allinfo[’ind’]]

from openpyxl import load workbook

book = load workbook(folder + ’pl100 doc vec final.xlsx’)

writer = pd.ExcelWriter(folder + *p100 _doc_vec final.xlsx’,
engine = ’openpyxl’)

writer .book = book

pl00 docvec.to excel (writer ,sheet name = “pl00 docvec’)

writer.save ()

writer.close ()

Prh AR

from gensim.models import doc2vec
from gensim.models import word2vec
from gensim import models

import time

import collections

import pandas as pd

import numpy as np

import logging

import random

import matplotlib.pyplot as plt
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29

folder = *drive/Colab Notebooks/meeting/Tang Doc/’

pl00 allinfo = pd.read excel(folder + p100 label allinfo.xIsx’
)

pre result = pd.read excel(’drive/Colab Notebooks/meeting/ s 4
7% % 2.xlsx )

pl00 docvec 250 55 = pd.read excel(folder + *p100 doc vec final

.xIsx’, sheet name = ’pl100 _docvec’)
mathodofcorr = ’spearman’
token = 15
begin = 0
end = 21

sim = np.zeros(100)
choose = token
for ind in pre result.sort values(’pc _scoresl’,ascending=False
). head(token ). index:
dev = choose
sim = sim + model.wv.cosine similarities (np.array (
pl100 docvec 250 55.loc[ind,:]) ,np.array (
pl00 docvec 250 55))*dev
choose = choose—1
pd.concat ([ pre result.loc[:,[ ’pc_scoresl’, ’pc_scores2’,’
fa_varimaxT_scoresl’, ’fa_varimaxT_scores2’,’ s & 45 #% " ]],
pd.DataFrame (sim)],
axis = 1).sort _values(’pc _scoresl’, ascending=False).

iloc[begin:end,:]. corr(method=mathodofcorr). loc

[:.,0]
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31

32
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34
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36

37

38

39

40

41

42

43

44

45

46

47

sim = np.zeros(100)
choose = token
for ind in pre result.sort values(’pc_scores2’,ascending=False
). head(token).index:
dev = choose
sim = sim + model.wv.cosine similarities(np.array(
pl00 docvec 250 55.loc[ind,:]) ,np.array (
pl00 docvec 250 55))*dev
choose = choose—1
pd.concat ([ pre _result.loc[:,[ "pc_scoresl’, ’pc scores2’,’
fa_varimaxT_scoresl’, ’fa_varimaxT_scores2’,’ s & 45 #% " ]],
pd.DataFrame(sim)],

axis = 1).sort _values(’pc scores2’, ascending=False).

iloc[begin:end,:]. corr(method=mathodofcorr). loc

[:.,0]

sim = np.zeros(100)
choose = token
for ind in pre _result.sort values(’fa varimaxT scoresl’,
ascending=False ). head(token ). index:
dev = choose
sim = sim + model.wv.cosine similarities(np.array (
pl00 docvec 250 55.loc[ind ,:]),np.array(
pl00_docvec 250 55))*dev
choose = choose—1
pd.concat ([ pre_result.loc[:,[ "pc_scoresl’, ’pc_scores2’,’
fa_varimaxT_scoresl’, ’fa_varimaxT_scores2’,’ s & 35 #% " ]],

pd.DataFrame(sim)],
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49

50

51

52

53

54

55

56

57

58

sim = np.zeros(100)
choose = token
for ind in pre result.sort values(’fa varimaxT scores2’,

pd.

axis = 1).sort values(’fa varimaxT scoresl’, ascending
=False ). 1loc[begin:end,:]. corr(method=mathodofcorr

).loc[:,0]

ascending=False ). head(token ). index:
dev = choose
sim = sim + model.wv.cosine similarities (np.array (
pl00 docvec 250 55.loc[ind ,:]) ,np.array(
pl00 docvec 250 55))*dev
choose = choose—1
concat ([ pre result.loc[:,[ 'pc _scoresl’, ’pc scores2’,’
fa_varimaxT_scoresl’, ’fa_varimaxT_scores2’,’ 5 & 35 % ]],
pd.DataFrame(sim)],
axis = 1).sort values(’fa varimaxT scores2’, ascending
=False ). iloc[begin:end,:]. corr(method=mathodofcorr

).loc[:,0]
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