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Abstract

Shigi and Hanshu have been studied extensively throughout the past centuries. Al-
though the similarities and differences of the two works have been researched in nu-
merous literatures, these studies are limited in their collectiveness, comprehensiveness,
objectiveness and rigor. Under the sight of digital humanities, this paper attempts
to adopt computational linguistic methods to compare Shiji and Hanshu in a multi-
scale and multi-perspective way by analyzing the characters, words, named entities
and paragraphs in the books. Firstly, this paper compares the distribution and charac-
teristics of the characters, words and named entities in Shiji and Hanshu, finding out
the major similarities and differences of their contents by an exhaustive enumeration,
revealing the significant political, cultural and ideological transformations from pre-2th
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century B.C. to the rest of Western Han dynasty. Secondly, this paper adopts a text
similarity metric incorporating named entity as an external feature to automatically
probe variant readings in Shiji and Hanshu. We manage to discover variant readings
that have not been found by past researchers who rely solely on manual approaches,
obtaining much richer knowledge of Hanshu’s inheritance of Shiji. Thirdly, this paper
derives the differences between the variant readings of Shiji and Hanshu automatically
by computing their longest common subsequences. Based on the results, this paper rig-
orously proves the writing style discrepancies of the two books through a macroscopic
statistical analysis and interprets their linguistic features respectively with microscopic
example texts, providing new perspective and insights on the variant readings of the
two books. In conclusion, under the sight of digital humanities, this paper employs
advanced computational methods to reexamine and reexplore centuries-old ancient Chi-
nese classics, bringing enlightenment to moderners about new approaches for studying
ancient literatures.

Keywords: digital humanities , Shiji , Hanshu , named entity , variant reading ,
text similarity
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AILLEE], Figure 4FT2IHET (X)) A (Hid) IERBAESR, TEAHA
Z1] H B L AH B 1 2% P 2R 451 A 7 2 o R

1. (EFRL) BH GREFRRIIEY « (BPIZBIIE)

NENAEBHRE, (BFe) WMEHEREZHEL. . RN B FERHEE, I
FEHIEER (WPAL) « (BEHK) - EHEAEHRK) SRPERXNNTZ2EBAT (5
W) o B, MIFIZEMAANEeE, Bl XL, (FWL) 2R T (EHIZs
FIfg) HRELT Ak RANERITTHEERHE - 25 ESMZE L GREFRRTIE) FEl
WER B IR RBATE 2 F . Table 43 T (EF4) ~ (EHARL) « GEEFRRIIE) Xk
WAZBRAFENCE . B (FHEAL) Widk THR—EH, EHRcEm IR &L %
e GRASBOURAN, (RL) X —BXFEIfREMN GRERRRIIE) FZEmER -

A% kS
L, ERGHERETRE . Od®k, BHE I LA
(A mwad) HE, HEME L. E8fE, Osh, F<BAM? 7H: “fHA. ”
EH: “HAE, BTAE. " EHBTE-
(- mEAL) mEZRIE, A, R eEEREE, S0, HAE.

DUNE, ENFIEL, ¥, HmEEEAMRA, ZZEW. E
(LigSkEPRRSIE)  ag8kfE, O, FHE: “BERMA? *H. “HHA. "“HHAE, 8
FAL! " AEmE -

Table 4:  (S2i2) 1 (A X T RH R B MR AR Z SRR

E, 2022%E10H14H=16H.
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2. (RFL) BA (DCLURFHZEER) - (ARMUR) - (WEFIEF) -
(DRZEFERESIE) - (ERsE) - CRlslfE)

FRERERTEW, BT CLic) AL, AP SRl FEasr  Fit R
W) HARBRATRAT T EHAE. SRR, XSRS FE L, KK
I (RHE) PEETERES (DCLLRBEZEFR) - (RER) - (k) &
HeGFAER R, SoRErTRENIEEZRM - o 7 HREM W BRMAE, Table 5451
BT (L) () ML MERBE T —B . ATLUER], (L) 1 ()
&) WIXEBEREER, EATLIAE &2 FAERDKCR -

(R B (FIE-THOTE) PR

— O, R E FID = FRIER, TERE
P DITRESIMIRR. TR, BeEEIRENE . QRKERITHE, L
. B i D RIS RSN,
PELERTMURIEL SET TR TRE, STE, Ak, BIAGTR
o, ATRESER- B B0 mn e, dimiE, o, pRan, e

L % I A

Table 5: (- KAL) 1 (Lic- MWL) #5H F B

RB3: (RIAWE) RA (EEIIE)

FREERAEEA TN, CRTTWE) 3EE “IRIE A SN TRIE BRI, EmARRIZES)
AEZREOAZ A - A0, (?ﬁ%%»%#mﬂlméﬁﬁ ﬁmﬁ%%%@%@
FIfe) o PR EmIN, S (k) 8 (QERESIE) RE—#ar ST ElE, 75—
RO NER), TR SEERPHRGRTH, ?ﬁ%%%km%m%“%%Fﬁﬂﬁ
2020) - RMEREERR, BOIZENN, MIEERRNAN, FHAERESE UFH) B,
fll TIRRES EM B D AMEFNE B (RAE) WA, TAE S 1R In LI FIAE 23 R 5 2 Fl e
M. B L, ARCRE RFW%) 1 (BRESIE) FFAEWTable 65T RIVE R - 56 LE
=5, BATEEEWOY (B RAME) #AT GLCHEREIIE) -

(H-FKHPE) AR (e EmEsIE) WA

T%%ZT@iﬁ%%S%ﬂ,%ﬁZB:ﬁ?

2 . wE \/ — 4 e N SN
imggﬁgzgfnﬁ%migﬁé B e e e

e . ., EANSFRR, AP, BEEMERTHRY H
fE, Higd? M2 7

RITEERRKE, MmNZH: SEE RAEH: “EEAEFHiedd - S, 1t
FEFprReEd . B, i, B, SREE . SR TrZRSINF
SAFER? ... 952 - RIS INMEE  ETAH2M, BARGRER, ZEEFFERP!
TAHZAM, BAEEN, EHEFEFE  FE CRTIEHEK, 2N, ThES; L
I ERRER . NMFE, BERE, TELT) . CEERRNER .

Table 6: (PR AFE) M CLIC-1EFESIL) FRBE

BHIRUE, SRR EENT (F) X (RiE) BB F 5 A Er BB
FT AR BN TR N, FEHRT AR E . FWEE, @lE 7 a0 RARR - A
NHHAREES A T T ERERLUNEZARE, FRRN T EATH 2R R BIIA
0, BERATS THEE GBS AX (iE) MRRIsYE . EiE . BETIEE T E2mAIAR

4.2 ETHEKAKTFIN () ) FI0

EAITFFF (Longest common subsequence, LCS) S yE#E 12 30 B T AR R ST B X (]
e AROGET TR R IILCSK ST (Rid)  (XH) RXEERNESR, NEMSTH IR
PR A B AT S AT IR

F o JEPETEE S RS WSE, H656T1-2567071, pE, TE, 20224:10H14H%16H.
() 2022 thEP L BEA B S 2R L
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Figure 5: (F) (Hid) FEHZUFTE  Figure 6:  (F) M (Lig) FITHIFRIK
HTE (X ERT200oEm; Ml  BESEHTDIFHNTS5ETHRE (Y
HAR LT IR I BB HOPES)

4.2.1  EWGLiT i

BE A AR SCARSERI 4. 1777 5 ) SCA AR AL BE BV SR i 3% /] LA AT HUXT B SOA - 7E4.17T7
BIERBRE 1 = 0.25, X FECT — LN FRHAMH LM SORP EIER L R . B, RTFE%
FIEME « 32 E10.5, MR T 13644 5730« A BT B X LR CHILCS, BB SRS
RELCSHFFZIE, GiitT () XBFE (i) AOFERE LB hnFImiBR T MRLss o A SR
N5 5 M B B2 5 2 B PR R ot SO < AR L FEL - Figure 52 FES H BIFTE 730
FFEMBETE, HRER—8.37, FAMEN -3 AT NG LUERA (X3) M (1
it) FAEPBA M MG, AT HCHNE S FEG T T R E AT - RIAR
&N “F 2L FEIE R TET07 - 38, TSI ERME N —8.950, p < 0.0001, #K
JRBOEARKAL, RAESITEX L, B) &F (Hid) BRENHF IS -

Figure 6/ EH T (XA) FCHEET (i) MIBRAT R & e 14> F H0 0 = Fl v
FHHE (REFOER) - BRXEFZHTLE LWEIR, E2EME LhiEE HMBRFELL
WINFHE LAY, X5 R A FNER, 1994; YEF, 2005) A (B0 H (B) B0
F AN B OB 5T A5 AR AT
4.2.2 OV B FL G 5 431

AU () (D) FCHEBCT BB F, STLCSX 45 Rt ITx L a8 - R
TERR I, BRI F LTI EB . WBIFrTLUE S, LCSH LUERUH B FA TERIZ E
EXRRRSGHETEINT, S5EMATEEL S, T IUARSHAT B AR AR .

BRI, B BRI, AT NLCSEIEREW bR (i) GXE) K
SEGHFAT AT o GEEFALCSH T (F) (N FSGHETZEMFIRORNT ., FATR] DA I e
BRI IRER - AR R . EIRT - AYEE FEENES .

5 458

ARG B2 T BERTH) o PUB AR R A a5 24 LR BIR AL, X F (2id)  (UH) B
Foo o A SRAIT T RS L, W HEEAGOTEIRSET TR, ot TR . @
W Ean 2 SRR R R, T RAAEAE 2B EEST TR, NRIZHE TR RPN
KPP BB E 58~ BUA - S0 ARSI AR, ANMED B X B SR A TR
FEALA, BT AREGE 5 A B E AR D 50 STk T 1 .

AR SR F — T DA 44 SEARAE SRR A T TF-IDF B SR B EER T (Rid) (X
B) FRRICET T BRI, BRI T EEE PR A RSO B, KRR R T 3]
MF (H) &E (Lid) RSEERIAR . -3, ETXEER, AXFHHKAILT
FPR LR € 7 SO AT 13557, WZE MG AR B LA A 1573000~ 8 BT
WOFER, FAEINRRE BRI FBo () (D0 GIERAEAITE S 45 A5 R E T8 -

AT RIEERTF AR, RA St BTSN TR TR E S RE 0T T
FHHEM - FrI, EAFENTS AR EREE —EnNEENE, M THFASCERI A R
TIREFHITTR -

b E T S AR SR, 5656015567000, FE, JiE, 20224E10 140 E16H .
(c) 2022 FEFLFGEESUFIESYLTWERS
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BFA. GiitaER

HEF (€T (€r&E))
F AR (%) FOHE (%)
1 2z 24.71 Z 20.93
2 E 16.36 + 14.95
3 B 14.80 LA 14.83
4 P 14.65 ZD 13.23
5 A 14.53 * 10.08
6 I 12.96 F 8.94
7T 11.79 H 8.54
8 11.39 1 7.90
9 H 10.99 + 7.87
10 H 10.12 ¥ 7.83
11~ 9.62 A 7.66
12 F 9.50 K 7.62
13 A 8.90 (53 7.61
14 & 8.61 F 7.48
15 8.26 = 7.30

Table 7:  (82i2) (NF) =T

BT E (€I MR ED)
TFHRK 1.247 1.304
1 78.56 74.14
FRKBEAEAIL%) p
4Pl E 0.54 1.00

Table 8: (Hig) (A AKX L

B RB. 5CLCSHML T 26

A RFE A EHLCSY (52) (P FICHATR LR ZR G, LIS B 1B ELCS
EXN TR R REBER - 51304, (B) MET CEIE) MIBREIFratg ), $#imi
FEREN T RI2%, BHAESEM bR E 0

1. (FEEEY 5 CRFEFIEY (k)

KA KREXGERT =T 8, Bipkdt. HElikE, muzs, ez . 27 EN, BERE,
S5RIQEE - EZEn— 150 - 8, BRI . AEHUE . /TR, REEWr, BT IA
K, Z=amZELEET, RAKE, DELFNRSES - 6 A RERE . R, 2hanimg, ThEsk,
o AgE, WHEREMEZ, &kt NEE . E&/MORGEEE, RElsE, 5/hAK.

KB FEEHKAKRA/DA KPR, 253200 BB AEE AR ET -
R EgE” (L) B, CFig) 59— 18", M (NB) 5« TRA”, I
KAKRWLERDTF =T, I CGRiE) il BibadRee—4a X)) MET i) BT
FRHRRSEMAE/INGE, R ™ - ESGAK A KR IREBUE - #RERT,  (BiE) RAHBEIMNF
W, TP BRxX—a)3RET, e RS A AUA -

fil2: (FEREEY 5 (BEFEFIEY (i)

Az, MR AL . X HREEASE, DUARIIE, #hERs . 552K, s
HEE, BMNERE . FRAKT, Fﬁlbﬁ%ﬁ%o ZHPLE, EH, 5WEMR. BAF
RETRE . mnsEmn, REPSER, sw, TNIRIRE

T —JEPEV AR S RS WS, H656T1-5567001, M, HE, 20224:10H14HE16H.
() 2022 o S B A R S R IR R
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Wk HEF (€I D
18] W (%o) i W (%o)
1 N 3.01 KK 2.53
2 TE 2.32 IRV 1.63
3 T 2.06 PLA 1.54
4 KF 1.52 7R A 1.44
5 5 KF 1.50 PiNn 1.22
6 B 1.03 TH R 1.17
7 L 0.97 BETR 1.07
8 PAA 0.96 T 1.05
9 IR 0.88 KF 1.01
10 FE 0.88 BT 0.98
1 KEA 0.39 KR 0.62
2 KFE 0.37 NGIES 0.51
3 FIRE 0.29 —TA 0.45
4 Fak=v=1 0.25 KN 0.25
5 5 MR T 0.20 JRFH 0.22
6 —FA 0.20 EXE 0.20
7 FFIEA 0.18 R 0.20
8 =R 0.17 FERE 0.19
9 ZHHE 0.15 =R 0.19
10 HHE 0.13 KA 0.18
1 HERR 0.25 (EWNGS 0.66
2 EERE 0.10 FERRR R 0.31
3 BEDE 0.07 ERRE 0.22
4 EYEW 0.06 KEKE 0.14
A 5  FERREE 0.05 FRRE 0.12
6 =ERZE 0.04 KHRFK 0.11
7 FEEE 0.04 TR 0.09
8 KKK 0.04 FEVEN 0.07
9  ATHE 0.03 F] SRAR R 0.06
10 ZiRE 0.03 FREN 0.06

Table 9: (32ic) (XF) =HiA

ARB,  F) AT GRig) BT mAEENSE . B EEER R -, (2
i) ICEALFRIE S TERRENKIZME, () WHRCEELE R e Lk 4 = L
TRERE . X—ZRUMW (FH) SEISERMFET 75T, 58 T akizx B s i F IR %
BEIER - B, (X#) M (Bid) RUHEE THEDE 28 n, EREEFNARE,
ARG, EAYEZWE £ a7k, RE () X—Bo (id) MEE+a60,
BRME RN, EALFRADIE 2 Eib IR - Sk £z -

fixC. NEREEEZHS (WE2P) BHEERER

A AEFHFINERIET K FHBERT+Bi-LSTM+CRFZEHY, HEZE#B S5t Table 11 -

(MFE2F) SHEGTRIAES KNS, 88 T NERBNEFHP 8T =T/ .
TS f A R E R 2 R AT RE I E (WEL2) #F TR PR ER . ZEEERE
L BE, EATHWREINIGER . BRI NERT, BERSNFS, BRFEELLR -

b E T S AR SR, 5656015567000, FE, JiE, 20224E10 140 E16H .
(c) 2022 FEFLFGEESUFIESYLTWERS
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EEEA HEF (L) D
‘A Mk ®BE K
1 fLF 400 ZF 734
2 WE 338 bj 370
3 iR 273 WE 337
4 =ik icl 265 T 286
5 =T 246 i 281
A 6 /N 242 I 269
7 AT 227 (= 242
8 FE 216 =] 234
9 i 208 & 232
10 i+ 203 P 210
1 = 2601 i 1545
2 % 1681 B 968
3 5F 1622 %= 771
4 e 1041 fi] 668
by 5 5 X 1030 7t 555
6 7 805 K% 407
7 = 746 i 359
8 IHE 580 J 309
9 #h 567 M| 291
10 5 511 5 258
1 AR 81 TF 243
2 F 77 K 220
3 + 46 ) 210
4 5 31 St 133
g 5 B 23 oit& 73
6 ZF 19 =] 55
7 il 16 L 43
8 L 13 f4% 35
9 I 11 Wik 33
10 hiid 9 f K% 32
1 KF 693 7K 859
2 TR 497 B 682
3 R 446 BET 639
4 KK 284 KF 605
S 5 BET 269 - 539
6 Kg 257 K=F 499
7 HHERR 195 YN 496
8 KKE 189 MHEKRK 395
9 + 160 KK 380
10 RN 139  R¥ZE 372

Table 10:  (52i2) (NF) mbian L4k

b E T S AR SR, 5656015567000, FE, JiE, 20224E10 140 E16H .
(c) 2022 FEFLFGEESUFIESYLTWERS
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R S

FEE 331 fH
TR =S BERT-base
BERT%wtges 250 12
BERTFE [ &4 768
BERT HEE 1L 12
Bi-LSTM/Z# 2
Bi-LSTMEFS 7] & 4E 5 100

() 205 A B A A

Table 11: NERFEAB S %]

FREWIHE, K656 1-H67001, MHE,
':fl' -

, 2022@10)4 14HZE16H.
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