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From Classical Chinese to Modern Chinese:

A Study of Function Words from Xin Qing Nian

Ho Li-hsing, Yue Ching-syang, Cheng Wen-huei
Abstract

Is it possible for computers to tell whether a text was written
in classical Chinese or vernacular modern Chinese? Can the new
developments of digital humanities help find out the transformation
of written Chinese language during the late Qing and early Republic?
As previous scholars have pointed out, in the early stage of the history
of modern Chinese, missionaries and reformists only used vernacular
language as a tool to enlighten the public. Classical Chinese remained
the standard written language until May Forth Movement in 1919, when
Xin Qing Nian became the most influential publication. Throughout the
last century, scholars have scrutinized the theoretical arguments and
creative writing practices in Xin Qing Nian and several other progressive
magazines to delineate the changing history of the language. But questions
such as how long did it take for literati as well as the general public to
adopt the vernacular language as the written standard, or how did the new

standard spread from radical revolutionary magazines to other publications
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like entertainment magazines or newspapers, remain unanswered. If we
can teach computers to distinguish between classical and modern Chinese,
it would be possible to bring in much more digitized texts in that period
to study and to answer those questions. To achieve this goal, we adopt
the concept of “genome mapping” to differentiate between classical and
modern Chinese in this study.

We propose two approaches, supervised learning and un-supervised
learning, to compare the differences in writing style between classical
Chinese and modern Chinese. In addition to concepts and methods used in
a lexical analysis, we also adapt the ideas in ecology. Supervised learning
has long been used in linguistics to differentiate authorship via keywords.
We choose ten function words for classical and modern Chinese each as
the keywords, and we use Gini’s index of volumes 1 and 11 from Xin Qing
Nian to demonstrate the comparison.

There are no standard operating procedures for applying the un-
supervised learning, and it is the main reason why this type of approaches
is difficult to implement. In this study, we choose the diversity indices for
un-supervising learning, for example, Gini’s index, entropy, and Simpson’s
index, for measuring the statistical dispersion and evenness (or equality)
of the words used. Based on our analyses, it seems that the later volumes
(such as Volume 11) have lower species diversity, indicating that people
can read articles without recognizing many words, which matches to the

purpose of the May 4" Movement.

Keywords: Stylistic Analysis, May 4" Movement, La Jeunesse, Function

Words Analysis, Species Diversity
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David Der-Wei Wang, “Chinese Literature from 1841 to 1937” in Kang-I
Sun Chang ed., The Cambridge History of Chinese Literature. Volume II.
(Cambridge: Cambridge University Press, 2010).
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Wirfs-Brock, R. and Wilkerson, B., “Object-oriented design: a responsibility-
driven approach”, in Conference Proceedings on Object-Oriented Programming
Systems, Languages and Applications (New York: ACM,1989): 71-75.
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" Forcina, Antonio, and Giorgi, Giovanni Maria. “Early Gini's contributions
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438 RERASLET

MG AP EESYIFE (dominated species) o # L p, REFEREDH
(i F=r (IR EE] > Al Entropy Sz Simpson’s Index 77 AllES :

Entropy = —Z p;log(p,)

Simpson’s Index = Zp,z

S
— Hit4) -
% - BREE
S || W FRI
og 3ed -
o T W /_,..-—_ ——————————— —’
e S Pl
=
‘O ﬂ-
S
a
S
= rA—
o T T T ; , :
0.0 0.2 0.4 0.6 0.8 10

CERR

[l — : G fEHuT AR

B 78 =R R - MR 5 — R RS G
st 85 B FE AR B » (B35 e FRELT BOLils Lok p, 2 X/ NE
KETHER » G QIATHER o [NFs G+ AR EHER - R al ik —R
CEM R BUE R B AERE B - RS — RN R E A - S
B FORFAE S BN AR o [E S H AURE R A G BRE R R - B2
I AR E ORI R BRI E - AR ER AR T (b)) HRR
FHREMEARES () - SEARA AR IR 7 a5t —BRIA 2K
w2 () (HEEEZZE D ()  DUELEE AR > w] (e R
HEBe g A SCEE A BRI



WL Z8 G (HFF) fEBTENLIRRE 439

2 RS R

AR —FFTA - B R PR e S e BB AR > A R
W) IR ITiE > 38 R IE AT S S T FEE W SR - ARIRRE TR 2
18 A\ A8 £ 2 R 13 O BRI B 3] R 1Tt [ 5 S BR B Rl LA
[ - BNEAHIRIE R K M7 5 - AT REE L @A P RIFRFZERE R © £
TV TEE EBAIETR R - AR T TS Ba SR R E
BEI% - Wl el THIRE B 2 UK - DUT et A SR E
ERWIENT T30 DURCGER BB - RAl R T o

B B Rl R H - —E S S SCEL A SO SO A AR -
SOE BUHE » AEFBAT N > 20 0C 75 2 DhRER - 5 HIIEELL
pa) e #1520 (ERRER L —EBE 2R o H IR R
SOF BRI - A LRI R e R SCE B 0 s it i
i —fig NFREICE E A BEIER T2 P&t - AURIBET) (B
EE Y BASEY  EUKSR R (3800 A A k) - o
WSS R o R 7D THEBIRGR - HFBR 78S HER o RS # e
B~ HEE SR R % THIE R L B R A R - ST RUE SRR AR 1
55 11 B LB L 5 B W R SCRE Y i (£ 1919 5F 11U E)
Al » HHBR R S A IR o BR 718 SRR 3 3 4 o) -
A5 REE WL - DI Z B TE (species diversity) S 1L
(evolution) FAPE L] FETEIVENE » 6 I RHEYIRE AN R
{8 » S HFTE  BBHEEYI R RN - T —ERILUEE B AU - 75
HFRIEERLE  RREF AL IESE X~ Hai Xy -

AR S A% — » 38 A BRI 1 AR B T 2 2
fk o 38 BRI R XN 9.7% » SCF SCHIRE - B EE BT
BRED > Hh XL Tz g~ THE ) B9 e LE Bl o - 3l T#9 1.7%

PO~ BKGRARE ¢ (EZE 800 A A kALY (JLE  JLEUEE S AR
fRHt > 2013 4F) o



440 RERSLET

J204% 5 Flah SCHEFRILL T2~ THy ) &% > HEEEHI753.6% K
1.4% o HH S SO FAERT =B BB 2 6% » FEk E#R T
Bt (655 6 BLURIILLEIAE] 2%  fHRH > 38 SO FAERT =B
BUECHI D2 2% » 2 1% » 55 6 B8 Z & B EL B A2 8% (1
=) REE X HASUREFRER AL GrEE) B -

RK— 1 LE X~ HEE IR R B LA

XEX Hah X
T RPEMERE S 2 | B E T R s
HELEL B 2.4% 7.3%
FEE UL HEHGE IR T
'\\ . N
\\
_ B
15‘}‘11% ' I JE:IIRE:

&~ i) {EXEX (KE) ~ Hahse (GE) FE L]

B 7B LE GRS E - Mt G $3i 8305 30~ HER X
FE FH S © BRAS G FRBIHYE & - B /LA HIRE FEFE ]
B — R (GER X, x .. Xy E‘ax=ix;) C FEFECR RS

i=l

fﬁ%ﬁﬁfﬁttfﬂ (ﬁﬂ%y,zf, y2:‘_| s e YT = ) ’ EH <)C1, Xy ooy xu)

R AR AN G+ fR R AR 5 G+ $R B rT DU B R R IE PR3t
B blihy x; IR ARIF AR HRADER i RS © B =R A i
B REERIFRHIN G FaEL - 20 (HEEFIIREA] 73 R RE > ERRES SC




W zE ass o (I F) BB ERFAR 441

RS BT Rl (T2 ) » ZEREERIE LA - H&5 &
FiEfR) A ERAE TR - SR SCE SCHEBIR 7 B EBAT S
IFFAJI ) - R Mo A D a0 SO A AE AR T Y & R H

b

].

i N
& ~ ~ <

s
(%)
&

100

i L]

: .
0 500 1000 1500
R

&= : AT FTrEFE) 1 G 58

A — 25 LU A e RS AR - B —riSCE S0
HEGSCHYZE R » RS ER 7 8 LUR RS RS 7 I > (ELLE DL
B1ERET ERAER - RVIEFREIF RS s - B G
) B1E BB B HEXE X HEEUREFH G FREHIE
fiE > R~ AR UR S S Halh SO+ SR IREEE IR A AR
o FORRKIE TSR HIZE) o B B E BRI AR 2R
7 BREARBEGI T ARR » BRES | BHISCE SR E R AEE - 1M
557 B H &GS R SEE o BB AT > LIS 7 BRI - Hh
NEXEE Ty~ T W HREAEE a8 P ER B
M5~ T 2R A T RME CREE) 8718 (URFET1E
L&) WSO RS RE 3R 3, -



442 RERAEEETR

Bt w
- — g
x & E®
E ESy
it =
o+ *
k= g
]
=
T
] ] 10 15 X L & L] o 10
AR ISR

@Y : 5518 - 57 BETH G FEE

R RTAERBHS EREELEE

1R BREME | SO U TEE 3 ST IR
IR Tt 6 0
AR T 0 9
B~ TREECEH 4 ]

BT G fRBUL - BT SER FE R B S e (A8 WM LLE R
B LSS - DULAIRE R A B8 R IE - A5 R R BN & 15
& BUER R RS F AT ARBUEEREE G R LTt - 8
TMEREAEZ) 5 Rz - BEEI AR i P AR 2] - 3%
TR TR R R B LA - OB U TR N EREN ~ &S
SCHIE U » AUFRSCE SUR PRI BT - H 38 SR o HIl s
1B2) 5 F4%  HERT =88 = SRS R R HIESCE SR T2
BTt 85 2 ANGERERSCE SURFRIBE A > HE
R T EEE S B = 28 fIAIS SR B i sl SR — 28 - IR BN DAA SGE AU
FRPIEIAHE - KRBT LIFIEE (s ) SCREH SCS 5 ah g -
LUN AR R B AL - RERETER AT SRR L



W zE ass o (I F) BB ERFAR 443

SREE S S L PR

R R RS Rl B 22 - JRE R B R e Y U 5K
AR R S AT AN AS[R] PTREE - Al i ge D T RE R ST ) o A
SCEPET R OSCR MERRAE - R DI F R AN ~ &)1 R R (1 A e
TTIRB B BB b o J5R v SCERL o T R EL A R REBHF 9T - HIl
A AEVIRIYIRE (species) » 2 Il A RE SR M AP RE % bR 1E
(species diversity ) » 7R F52 25 B Je HAH R 3518 HIE 5 P R 7R B
AR - 38 thoR s i P EL s RS P B A I IR 2 — - AR IR
(Zipf’s law) EI@AIFEH] - DU bl CiriE) MitsEms
REERE - WHMLEENR - T8 £ RER S EEr X
F (character) » MAEE A ~ FEAHIIERE (word) © JRAN » A3CAT
Hathy T¥sefy RG22 VAR CE - ik Mas ] -

5L TR Simpson Entropy
Index

B1E 248,833 4,379 0.004568 6.654036
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