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Introduction

As for many civilizations, poetry is an essential part
of Chinese literature. Poetry has influenced the devel-
opment of the literature and language of both classical
and vernacular Chinese. Certain of the words that we
use today can be tracked all the way back to the Shijing
(7548 /shil jing1/ -- We show the pronunciations of Chi-
nese characters in Hanyu Pinyin followed by their tones.
Here, /shil/ is for “5¥” and /jin1/ is for “4§”.), c. 1046BC.
Research on Chinese poetry is thus instrumental for
understanding Chinese culture, and a lot of invaluable
results have been accumulated over the past thou-
sands of years from the study and analysis of Chinese
poetry.

The availability of digital tools and resources ena-
ble researchers to compare and analyze the poetry
from certain perspectives that were hard to achieve in
the past. In many cases, we can verify the claims of pre-
vious researches with solid data, and, in others, we
may enrich our understanding of the poetry.

The accessibility of increasingly larger datasets
strengthens our research potential. In earlier stages of
digital humanities, pioneers focused their work on
Tang and Song poetry (it is beyond our capacity to list
all previous research in this proposal, and we provide
just two samples: Hu and Yu, 2001; and Lo et al, 1997) .
Now, we can access digitized texts of poems that were
published in the periods from 1046BC to modern days.

Software tools allow us to study the data from a
wide variety of perspectives in an efficient way. Search
engines and information retrieval techniques (Man-
ning et al, 2008) help us extract relevant texts from a
large dataset. Then, researchers can employ domain
knowledge for advanced studies with the use of addi-
tional tools.

In this paper, we showcase research results that we
achieved by handling the available data with existing
tools in flexible ways. We collected nine representa-
tive corpora of Chinese poetry, one each for a major
dynasty in Chinese history between 1046BC and
1644AD. We list the corpora in Table 1, where we as-
sign an acronym to each corpus for ease of reference
(See Notes, 1). We also show their Chinese names (Col-
lection) and the periods of publication (Time). A col-
lection for the Qing dynasty is unavailable yet because
an editorial committee is still working toward the
completion of this very challenging goal (Zhu, 1994).
Excluding the punctuation marks that were added by
the data providers, we have more than 16.5 million
characters (see Notes, 2) in the corpora.

Acronym | Collection Time Acronym Collection Time
SJ R 1046-476BC cv HEE 475-221BC
HF WA (DCIE) | 202BC-420AD PT Je R E P W% | Before 589AD
cTP ESiE 618-907AD csp AR 960-1279AD
csL e 960-1279AD YSX JURE IR 1271-1368AD
LCs) FIiREsE | 1368-1644AD

Table 1. The corpora of poetry of 1046BC-1644AD used in
this study

By flexibly integrating and migrating tools to offer
new functions, we can provide researchers with op-
portunities to investigate Chinese poetry from new
perspectives. In the first example, we show a new way
to compare the ways that poets use words in their po-
ems. In the second, with our own tools, we can find
shared collocations and patterns of poems in different
corpora, and this capability allows us to study and
compare the styles of individual poets and their dyn-
asties.

LSY LB DM DF LSy LB DM DF
FEGHKR, | 14;2;16 | 72;26;98 | 18;11;29 | 19;30;49 || FHLFKE | 0,00 | 15;12;27 | 2;1;3 | 13;5;18
FAKHKK | 2,35 | 32013 | 4,59 | 812,20 || FEHKE | 0,11 | 913,20 | 3;6;9 | 20; 7,27
FHKH | 0,00 | 040,40 | 0;0,0 | 0;4,4 || FHHINK| 415| 0,33 | 268 8614
FEHKHE | 22,4 | 2153 | 3,354 | 13518 | FHHOE | 213 6,006 | 235 9,110
FipEi | 202 | 268 | 0,44 | 2,57 | FERKK|Lo1| 2,24 | 000 51116
EWKE | 0,22 | ;22 | 3356 | 448 | FILKIT (01| 1,23 |022] 628

Table 2. The frequencies of selected words used in poems
of LSY, LB, DM, and MF

A Multi-Faceted Comparison

Jiang (2003) compared the usage of “wind” (J&
/feng1/) and “moon” (H /yue4/) in the poems of two
of the most famous poets, Li Bai (2% /1i3 bai2/) and
Du Fu (1 /du4 fu4/), of the Tang Dynasty (which ex-
isted between 618 and 907AD) by comparing the con-
tents of selected poems. Liu et al. (2015) listed the fre-
quencies of frequent words that used “wind” and
“moon” in Li's and Du’s poems. The numerical compar-
ison shows the differences of the poets in a vivid way.



The software tools can be designed so that we can
inspect not just the original poems or the raw statistics
about the original poems, but also more complex com-
parisons.

Table 2 lists the frequencies of frequent bigrams
(again, see Notes, 2) that appeared in the poems of
four poets, i.e., LSY (for Z=7{f&/1i3 shangl yin3/), LB
(for Li Bai), DM (for #:4%/du4 mu4/), and DF (for Du
Fu) (Note: Z=7% & /1i3 shangl yin3/ and#:4% /du4 mu4/
are two very famous poets of the Tang Dynasty)

These bigrams are special in that they are formed
by concatenating either “#&”/chunl/ or “fk”/qiul/
with another character, and they represent something
related to “spring” and “autumn”, respectively (when
used individually, “&”/chunl/ or “#k”/qiul/ typically
represent “spring” and “autumn”, respectively- see
Notes, 1). The numbers “14;2;16” in the row of “F J&;
#XJE” and in the column for “LSY” indicate that we
have 14 and 2 of LSY’s poems in which “#J&” and “Fk
JA” were used, respectively. “16” is the sum of 14 and
2.

The statistics in Table 2 shed light on the differ-
ences in word preferences among the poets. Note that
the samples in Table 2 are limited, and that a close
reading is necessary to reach any further interpreta-
tions. Despite these limitations, we still can explore
comparisons from various perspectives. “Z A" and “
#XJE” are the most common choices among all of the
rows(They appeared 192 times, i.e., 16+98+29+49). In
contrast, “% H” and “fk H” were not as popular (They
appeared only 42 times, i.e., 40+2), and none of the po-
ets used “Z A ”. In terms of personal preference, “# J&
” appeared in LB’s poems three times often than “Fk J&
”. The results of LSY are similar to those fore LB, but
DF seems to prefer “FKJE” instead (The ratio for “# J&”:
“FKJE\” is 72:26 for Li Bai, 14:2 for Li Shang Yin, and 19:30
for Du Fu).

The entries that have “0”s can be linked to strong
personal preferences. For instance, LB did not use “%&
M” and “%2k”, while he did use “Fk " and “#k5k”. DM
is special in that he did not use “& K" or “FK K”.

We can provide different ways to compare the
styles of poets, e.g., converting the frequencies in Table
2 to probabilities of seeing the same word in the po-
ems. By building a vector space representation (Man-
ning et al, 2008) for each poet, we can calculate a score
of similarity for style as in many other researches.

In addition to comparing the words of the famous
poets, we may also attempt to compare the words and
themes of the poems that were produced by friends.
We can look up whether two poets were friends in pro-
fessional databases like the China Biographical Data-
base (CBDB) (Fuller, 2015). A database like the CBDB
can also provide alternative names of poets so that we
may algorithmically find friendships among poets by
checking their writings (Liu et al, 2015). After identi-
fying a group of poets who were friends, we can inves-
tigate whether the words, styles, and themes of their
poems are related. A procedure such as which we used
to produce statistics like those in Table 2 may be use-
ful.

A poet may be influenced by another poet even
though they were not personally acquainted. It is be-
lieved that poets of the same school of poetry (we use
“school of poetry” to translate “5%JK” /shil pai4/) share
similar styles or words. Hence, information about the
membership of a school of poetry provides a starting
point for an investigation.

We may also search for poets who shared the same
words and collocations in their poems as a clue for an
indirect friendship. Given the millions of characters in
our corpora, we need to have an efficient mechanism
to identify poems that shared collocations and pat-
terns (Liu and Luo, 2016), and using our own tools, we
can precisely identify words that were shared by po-
ems of different poets and of different dynasties (see
Notes, 2).

The ability to identify the shared words between
individual poets also automatically allows us to com-
pare the patterns that are frequently shared between
any two corpora. In Figure 1, two words are connected
if they frequently co-occurred in poems. Part (a)
shows the shared collocations in poems in the YSX and
CTP, and (b) is for the shared collocations in poems of
the LCS] and CTP. The differences between (a) and (b)
indicate that the highly shared collocations changed
from dynasty to dynasty, i.e., from Tang to Yuan and
from Tang to Ming. A collocation with a different word
may suggest that the word contributes a different
sense in the poems, e.g., “F& H-Pk{£” and “F& H ] I&”
in (b), and this can be verified by reading the poems
that used these collocations. Sometimes, the links sug-
gest replaceable words, for instance, both “F H” and “
5 H” can go with “1-4£” in both (a) and (b). It should
be noted that the collocations often carry information
about the imagery of the poems.



Figure 1. Frequently shared collocations between poems of
two corpora (a) YSX and CTP (b) LCSJ and CTP

We briefly discussed how we studied two new re-
search problems by flexible applications of our tools.
The new tools provide new forms of data as in Table 2
and Figure 1 for interesting and useful research. We
are working toward an in-depth understanding of Chi-
nese words by studying when, who (Liu and Luo,
2016), and how the words (see Figure 2) and their col-
locations and patterns were used in Chinese poetry,
and our tools will help domain experts study challeng-
ing and interesting problems about it (Liu, 2016). We
also hope that the information and visualization that
we have found and established for words can contrib-
ute to an interactive version of the complete Chinese
lexicon (Cheng et al, 2016).

The poet 575 /chen2 fang1/ of the Yuan Dynasty (1271-1368AD) produced the following poem (title “f{ J4 3 %
L ).
B BAOK, THTHERER. CRTBWRY, MREHRUE. REFFRTH, REAMEH
FEDE. HHEEARY, RRBEESH. 2OSSEMAN, WEEFNSE. FREREKN B
EEHHRE? BRI ARE, BEEHRES!
The words in red appeared in a poem of Du Mu of the Tang Dynasty (618-907AD), and the words in blue words
appeared in a poem of [H# /lu2 lun2/ of the Tang Dynasty.

Figure 2
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Notes

1. FFRE /shil jingl/, #%F /chu3 ci2/, HEHK (OO
) /han4 fu4 (wen2 xuan3)/, Je R BRI
#|#F/xian1 qin2 han4 wei4 jin4 nan2 bei3
chao2 shil/, &/F#F/quan2 tang2 shil/, &K
##/quan2 song4 shil/, &7 /quan2 song4
ci2/, Jta¥i¥/yuan2 shil xuan3/, ZIEAEFE
/lie4 chao?2 shil ji2/

2. It is important to briefly mention the differ-
ences between Chinese characters and words
for readers who are not familiar with the Chi-
nese written language. Characters are the
basic units for Chinese words. A Chinese word
can be formed by one or more characters. For
instance, “7k”/shui3/ and “*&”/guo3/ are two
characters. They can be used individually to
represent “water” and “results”, respectively.
A word consisting of n Chinese characters can
be called an n-gram in linguistics, e.g., “/K 4"
is a bigram that represents “fruit”. While the
majority of the words in vernacular Chinese
are bigrams and trigrams, the proportion of
unigrams in classical Chinese is very large.
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