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Application of Statistical Residual Analysis

to Humanities Studies:

Using Xin Qing Nian as Example

Jin Guan-tao, Leong Yin-yee,

Yu Yih-soong, Liu Chao-lin
Abstract

Application of digital methods on art and humanity studies had
become crucial research in recent years. Digital methods can help to
improve the efficiency of studying, and also to have another point of view
to rethink the materials. However, We have a lot of issues that need to be
studied in details. Our aim is to proposea residuals calculation based on
Zipf’s law, in order to find out the key-words of the materials with using
Xin Qing Nian as an experiment example. We redefine the concept of key-
words in a quantitative way, and establishing anless-subjectivecriterion
from statistical theory. The experiment had found out that, as using
statistic and digital method, we have three breakthroughs others from
diminishing the criticality controversy by subjective judgments and the

burdens of manual Selection. First, as the reason of be able to assure
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more accurately of the key-words, we can have more precise observation
to thoughts changing and the language phenomena. Second, giving an
evidence of how the importance of the key-words can be demonstrated by
residual quantities. Third, giving an evidence of how the quantity of key-

words can more or less demonstrate the emerging of obvious ideas.

Keywords: Zipf’s Law, Residual, Xin Qing Nian, Key-words
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PHékm  RKSLH 7 ik g 4a Bl st R 32

Y #% R BAA R - MR Zipf-Mandelbrot 7€ 3 :

e ﬁ”':”-wk . a,b>0, M
Bt > IR -
1 k |
R= = , -
p( r) C(r+b)" ¢ ;(r+b)(i (2)

R B—AR#E Zipf-Mandelbrot FE R FE RS - 1 p(R=r) B5—{lH
BEECHIRE AT (Probability mass function) o H M1 r BFIIHER
R KBV FHERE » a.b RO ZEL - R TMBSR AT )
B3 PEFe iR 5 - MBI AS & Gl T -

BN IS ab AT ZE » AL —1E 7 A5
HE o BATATHF pR=r) SRF

log(p(r))=c—alog(r+5b) 3)

it (3) AT PR T RIS o B IERIE R T -
BATE— DR/ NFET71E (Least square estimator) EAdiEt ab < it
{Fi% B Piqueira % A (1999) frfg iR T EIEH FHIL o

k k
min{"[log(y, /Y y,) - (loge+alog(r— b))}
' r=I r=1
subjectto: {a, b} >0

Hoy, BETFHIF S r TBZEBINSEE o o.b JEARME R IEAR
P (Non-linear optimization ) o A8k B i i Hi —fH i {3 BB 25 5
MEZFEBERL o — MRS EER SR HEES AN R > Matlab 55 - #REHHA
B 7R KRR

EHMKH ab 1% > FAMERT LUE— 57 Zipf-Mandelbrot 15

“)

BTG p(R=r) TRk p(r) » I PRI P RE 58 0 FUR A3 T s RR IO bty 52
Bt -



Yo et BRAE AT A AT R B8 e —— A (FFEY BB 363

SABE I © 2% R =R, R,..R) B BEHm & - R B i PEFFROERTH
AR FHE - ek kon CURT R H—2% Y8571 (Multinomial distribution) °
K - AT R, » R, M4 —IHAC (Binomial distribution) 43ffi »
LT

R;~ Bin(n, p(i)) (6)

Ho 2 e ( PRERE ) /5 ¢

n
E = iy =
r, = np(i) CGtbY ™)
[ikeEay v
Var(R))= np[1-p(i)]) 8)
BAFnT e — DR A HE{L 5 22 (Standardized residual ) :
R —E
0, = ———= ©)
Var(R,)

FTLL > BAM AT AR LB 72 e, o M HE T 0 ZRRR IR A 1 o 25 L8
EHK » R SABBRAE Zipf-Mandelbrot % 3 » k2 KM=
YRBHSER - (EEBRGHE L > n BRTE Tk RBERARFHE - #2
TR § e FI B FIARAR, > B, B Var(R) i a,b
RACART @ BrsL 2l He B, ~ Var(R,) 5538 3 {0 AR 1
At o B RERHY o B - WA E I e, WU R EEIE (Boxplot) »
AETI PR AR LE 7 FSBHBE T o 3 e, UK » FRELFHISHZS ELTH I
% > IRFTREFLRBRABE T - (ETFEURZIG » e HUMEZRS 3 IC BA 7B I s
(Converge in distribution) ZEAEHEF REAME
R,—E,

= R4 5 N(0,1 10
€ Vér(Ri)_) (0,1) (10)

AT RS SR BRI AR 8 1 o ARIRULAE R » ATl P AR
3.4 BUE R » R0 » AR ERARRA Z PHIRSIR » fERRATE » 8
p() TEAR/NEF » e A RIS ERUGRENFHE R REITAC o FAMVERAERE
FH L WEC & S B REhn LAPI Bt e i
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PHék 2. 2 A7 B4R A A 69 32 328 9

¥ 7.~ Bernoulli(p(i)) » HIl Y Z, =R, ~ Bin(n,p(i)) > B T % » R
P LR R 72 #H (Central Limit Theorem) » | 2N & I8 @l 21|45 HE 5 RE 4y
fic -

R, -E; ZZ; -np,  Z-p,
np(1=p))  np(1-p) p(-p)
KI5 np, B np, (1 - ﬁ,-)ﬁﬁ—ﬁ'l‘iﬁ"]‘lﬁg (Consistency) * Kt :
e - R, _”ff;

np,(1-p;)

4 5 N(0,1)

¢ 5 N(0,1)
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