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Study on Semantic Markup of Species Description Text in Chinese
Based on Auto - learning Rules

Duan Yufeng' Hei Zhenzhen' Ju Fei' Cui Hong’
' ( Business School, East China Normal University, Shanghai 200241, China)
*(School of Information Resource & Library Science, University of Arizona, Tucson 85719, USA)

[ Abstract] This paper uses the algorithm of auto — learning rules combining with leading words to implement the semantic
markup of species description text in Chinese with the data set of 1 000 documents collected from Flora of China randomly.
Experimental results indicate that the whole markup efficiency (the values of F) of rule — based algorithm, which is
designed by the study, generally reaches 0.930, and most elements are in the range of 0. 724 —0.964. Therefore, this
algorithm is better than Naive Bayesian categorization algorithm, and it is also proved that leading words are positive for
optimizing the algorithm.

[ Keywords] Rules Leading words Species description text Semantic markup
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< plant — habit — and - life - style >
< phls — general > % § & ¥ K, </phls - general >
< /plant — habit — and - life — style >
< stems >
< stem — general > 2 £ 30 -60 2k, Wik, L3R A B &
FE,THNBEHAMEL, 594, </stem — general >
< /stems >
< leaves >
<leaf - blade > v+ B R I AH G HAT T A% [ AR 397 KK
B, K3 -5 BK, MHTATRK,E0.8-3 K, Lmst
KA ZE R, DGR LR AR THKR
Y, Em T IREAMEL, AARSRAEFLERELEL,
T @B REAMEL;
< /leaf - blade >
<petiole > *F 45Kk 2 - 10 Z K, A M FE L, </petiole >
< /leaves >
< /description >
WAl AR X E XML SO Y JC R, A BESE
811 Cui 55 A5 T 9 SCAH ) 90 Fb 5 38 SCA BT
Schema'"’ |
2.2 2EIEiREHEE
(1) Fa g0
ABIFFE R FHBE TR0 00 1) Oy 2 i AT 8 SRR T, R
FA AL B TP I T PR R
D32 7 4 1 F A
A4 35 SR AT BT A% ) 938 R R Rk, AR A R B
SUaE, IR A 6998 TR 55 SUIR R 69 A A K Rk AT
A 38 SUHR B B84 33 3R, 5735 SR AN e WA
Q@& F P BEEE BFIARLE MRS
B AR AT, 8 T 89k FIA T E SRR A
FTRAFENE, EH KA, PP RE ARG A £
W0, de A IR R BTG BAR R A oA A
K25 2R LT EREH, K 2.5 ERSMPAMELR
MeE 10 Bk, EH S, R AREH REREE, K4 2
R EBAREL, NBEERATHAREL, BHE4H,
ERABRK AR AR AN FR, AMAR; HE 4,
AR ARAR RS, BB IP A2 E AT 2 LR
RtARs . DERIFRY, KBE, A F 576 H RBRE
AR B 0G99 9 Rk sh 9 ) R e T R, A AR ER A T TR
Ko B, KA KT AT HE 09 S Fr( B a4k
#4937 Fr A~38) ,Fr (9 BUASE R 4 [0,10] . 4,0 RARA
P A3
FEANTA A T SR AR AR — R R AL R A
Wy AT X Ay (AR, ELE,P,Cl, RP . EHEES

P AT Fr AN A SRR AN, R 4T A AT 3 ] AR A
& Fr AR AL, AFTA T S b 33T AT 2 4 R 69 H
", AT R A8 R I AT B AR b F 33 50 F (B Fr) 5
Pl iR E L P RILGIR/ A RALELALEF R
#EIR;C = ARAE R T B SR/ TR OEE
QWHE,EATHKRE R H .

P .CAAR T B89 1% AR AGE ML 55, P C 89 FI1E &
Yl it 3 AR . B K T A e T AT

M2 3, buds Je Jg , fruits ¥R fruits

5% K, leaves J6.9% , flowers L5, phenology
% leaves FF , seeds Ly X, phenology
%, leaves 7, leaves

(D)

TE R BT 23 i Ab BR S, X5 S 18 — A ML 4R
AR T AT AR5 Z VE T BRI, 5 6 4 5 165 A L0
Fivmito HARERAENIA 2 B

T
iE Bl BT — ]
H1E K T
18 B HL I
B35 2K

& [l B T
958 A L AL E
BRI Y1 L

B2 Ariikiise

3%

TESE T BUN 4 R G0, U2 ) 4 SRR 1
O, T A OBV SR U B R P AL
LRGN A: B B 2, FUA PRI C 9 (K
R G HUN | 05, 5 LK, P, C | A R A L)
%, DL, 2 ST 3 RS AUR A PLC R % Fr ) 5%
fEfi

iR % ( Precision) A1 3 [ 5 ( Recall ) 42 it 5 4044
B FIROASRR . VWA 73 [ 2 [ A, BV T
BRI B ISR (A, 2 IR, b T HEofE
WA [, R F (0 R R, A

_ 2 x Recall x Precision
" Recall + Precision
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1 | l [ |

plant—habit— Teaves: fruits flowers stems | | seeees
and-life-style W IR T TiEEE [
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AR | [WERS [REER| g GeEEs L
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[ l | |
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R WA A
IEER fREAsE EEE

B4 BFiEAFE R R G LM
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(1) RGLM Schema FrARIUZ 4544 5

(2) 2 RS BE T 2 R 2540 DI 5 vh 3 01 25
S, FEARAT I
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BEA BT A description J5 , 1% 17 FUR Y5 XML SCA o
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leaves ZJHL M [BUIR P BHIE B BT TE A [ 28 AR
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HAEBIEREA

FE. " leaves RGN &R TICR, AhSH N
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PEIE M RARELIAR B AT 4 3 =5 JHK, -eeeee ;7
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H R IF SCHR BN IR L 1Y (RUAAL & 735 s
F) o TEMCEERD b ARYE KL AL g S A SRAG R4

(3) A4 2 >0 B A RE I, Xof 7 R ] (I X SCAS ) 4%
R T2 445 480 S A0 H0 % 2 0 S 1 D U 28 S AR o

24— AT SRR ) BRI, SO Bl s A KR Y A
description #9, FF45“ ;7 A< V. XY 40 ) B
ANTEREER, ZR G M AR P i) 5 22 A D G R, 42
HRDCECAS ML TR R HRIR T AR Y 1 75 50, 10 Teaves;
P (N leaves ) 4%, AR U] 08 RE, IR I 3R A Y
R ALk 2L A R DT ORI , 2 D FC 3] ) 45 R 5 R HIR 1
ZAHNL AT R, WAE S TR 2 - 10 20K, AR B IR
1 F 1 A petiole, petiole Jy 23y i, 321 i A2 AL
TRTATER . BRI I RRE L RS

3 XBEHESER

3.1 HiR&
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T3 20 W R R PR 4R 1000 A STRS 1 S B 46
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3.2 XWHER
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1 OBAARTEMERE(F )
gl 2l B34l f4dl Sl Hedl T4l M4l oMl BI04 PHE

0 0.953 0.931 0.913 0.925 0.909 0.934 0.937 0.918 0.921 0.919 0.926

1 0.933 0.904 0.898 0.909 0.895 0.912 0.918 0.895 0.902 0.920 0.909
2 0.945 0.927 0.910 0.927 0.910 0.928 0.940 0.911 0.928 0.913 0.924
3 0.949 0.932 0.912 0.933 0.918 0.939 0.937 0.923 0.930 0.926 0.930
4 0.947 0.922 0.914 0.925 0.916 0.934 0.946 0.926 0.923 0.927 0.928
5 0.950 0.924 0.920 0.926 0.915 0.934 0.947 0.930 0.925 0.928 0.930
6 0.945 0.915 0.912 0.920 0.912 0.928 0.943 0.926 0.923 0.923 0.925
7 0.951 0.918 0.914 0.920 0.910 0.932 0.933 0.922 0.928 0.924 0.925
8 0.949 0.930 0.923 0.920 0.910 0.930 0.944 0.922 0.928 0.924 0.928
9 0.947 0.925 0.919 0.920 0.913 0.932 0.942 0.922 0.933 0.924 0.928
10 0.947 0.922 0.919 0.922 0.913 0.932 0.940 0.922 0.927 0.923 0.927

K2 BILRMPREERE(F fE)
0 1 2 3 4 5 6 7 8 9 10

buds 0.964 0.950 0.928 0.924 0.941 0.941 0.931 0.952 0.952 0.952 0.941
flow 0.943 0.963 0.956 0.956 0.952 0.953 0.948 0.945 0.947 0.944 0.944
fruits 0.848 0.888 0.862 0. 866 0.865 0.868 0.862 0.845 0.859 0.855 0.857
leaves 0.938 0.949 0.957 0.958 0.955 0.955 0.949 0.955 0.953 0.954 0.953
phls 0.915 0.750 0.856 0.882 0.884 0.883 0. 880 0. 886 0.899 0.907 0.905
roots 0.266 0. 000 0. 040 0. 147 0.173 0.340 0.192 0.226 0.266 0.266 0.266
seeds 0.945 0.926 0.903 0.922 0.934 0.934 0.934 0.934 0.927 0.927 0.924
spore 0.931 0.951 0.921 0.900 0.908 0.937 0.928 0.922 0.928 0.919 0.911
stems 0.872 0.724 0.847 0.874 0. 886 0.889 0.878 0.881 0.875 0.876 0.874
comp 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
phe 0.956 0.945 0.955 0.956 0.942 0.944 0.943 0.947 0.952 0.952 0.950

3.3 S5’
(1) 522 DU 37 4K B0 1 o e 15 e RIS 4 1 7 B X B B B
AT IR SR FEVAR 22 DL 030  Naitve Bayes,NB) 4y | E(RFREEFEREDIF 3 FT 5

#*3 NBREMBASRIEMERE(F H)
gl H2dl B34l H4adl HSAl Hedl T4l M4l HoMl BI04 FHE

0 0.801 0.793 0.817 0.803 0.770 0.812 0.798 0.777 0.801 0.781 0.795
1 0.924 0.891 0.868 0.867 0.891 0.901 0.900 0.892 0. 885 0.888 0.891
2 0.916 0.901 0. 886 0.898 0.891 0.913 0.922 0.885 0.911 0.899 0.902
3 0.909 0.891 0.877 0.898 0.882 0.916 0.901 0.878 0.898 0.889 0.89%4
4 0.893 0.884 0.870 0.876 0.861 0.911 0.887 0.868 0.879 0.872 0. 880
5 0.887 0.865 0.869 0.881 0.858 0. 896 0.879 0. 866 0.875 0.871 0.875
6 0.884 0.848 0.857 0.870 0. 846 0.882 0.873 0.853 0.868 0.868 0.865
7 0. 880 0.857 0.852 0.862 0.843 0.878 0. 864 0.857 0.855 0. 860 0.861
8 0.868 0.857 0.836 0.849 0.834 0.861 0.853 0.854 0.842 0.844 0.850
9 0.861 0.847 0.836 0. 849 0.825 0.861 0.844 0. 840 0.834 0.837 0.843
10 0.870 0.840 0.834 0.848 0.833 0. 866 0.850 0.839 0.829 0.836 0.844
JE 1) ANOVA BT 43 B 5 i 51 35 R D 0% ( B F (2) Fr AFRUEALE (L) F (46t 1300
) 22 5% GERFT A7k BT L2 | A1 3 P HOHR 3T Fre [0,10], M
DU 432 534 (P <0001 ANOVA BURISMT F 2022 5% 1% 4 Fiss.
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4 FEMZESTSIT (GETANR I3 8 580E)

Pr > Itl Fr=0 Fr=1 Fr=2 Fr=3 Fr=4 Fr=5 Fr=6 Fr=7 Fr=8 Fr=9 Fr=10
Fr=0

Fr=1 <. 0001 —

Fr=2 <. 0001 0.0012 —

Fr=3 <. 0001 0.3341 0.0198 —

Fr=4 <. 0001 0.0032 <. 0001 0.0001 —

Fr=5 <. 0001 <. 0001 <. 0001 <. 0001 0.11 —

Fr=6 <. 0001 <. 0001 <. 0001 <. 0001 <. 0001 0. 006 —

Fr=7 <. 0001 <. 0001 <. 0001 <. 0001 <. 0001 0.0001 0.2281 —

Fr=8 <. 0001 <. 0001 <. 0001 <. 0001 <. 0001 <. 0001 <. 0001 0.002 —

Fr=9 <. 0001 <. 0001 <. 0001 <. 0001 <. 0001 <. 0001 <. 0001 <. 0001 0.063 —

Fr=10 <. 0001 <. 0001 <. 0001 <. 0001 <. 0001 <. 0001 <. 0001 <.0001 0.1191 0.7579 —

A W FETANR DU PR A AE Fre
(1,100 HY F{EY Fr=0 iy FERA REFZEF (P <
0.0001) o RAVc i) F{EF-H4 55 0. 048 -0. 107,

R T D] P9 B9 %ok S 3 1 g A0SR DU AR R AR o
KSR, Fre {1,350 F{HS Fr=0 R F{EA
BEER(P<0.05), fELTH, M Fr=11,2,6,7} 1}
F AL FIIME/NT Fr=0 i FEA-FEE. Hik, 2

fE Fre (3,5} i, S5 I XARERCR (F () T4
HAGHE X R, 5NN E a2 it
PR LN H AT IR I R, N e Fre (3,51
i F AR T HA ST R X — AT RN 5 R
Jo i ] LU AR R SR THIAS o AR/ MRS I
IR L2200 O A B I3 AEX T 55 AR G A Ak
T SCAS IS UL ELA R R 8

S FERZER M CET R RE)

Pr > Itl Fr=0 Fr=1 Fr=2 Fr=3 Fr=4 Fr=5 Fr=6 Fr=7 Fr=8 Fr=9 Fr=10
Fr=0
Fr=1 <. 0001 —
Fr=2 0.3070 <. 0001 —
Fr=3 0.0304 <. 0001 0.017 —
Fr=4 0.2375 <. 0001 0.0292 0.3153 —
Fr=5 0.0269 <. 0001 0.0015 0.9591 0.2914 —
Fr=6 0.5160 <. 0001 0.7083 0.0054 0.0689 0.0047 —
Fr=7 0.8285 <. 0001 0.4200 0.0177 0.1631 0.0155 0. 6647 —
Fr=8 0.2318 <. 0001 0.0300 0.3101 0.9913 0.2865 0.0705 0.1663 —
Fr=9 0.3008 <. 0001 0.0415 0.2499 0.8825 0.2296 0.0939 0.2116 0.8910 —
Fr=10 0.6229 <. 0001 0.1318 0.0916 0.4885 0.0823 0.2550 0.4791 0.4953 0.5855 —

(3) TR AIFRERR
M2 T U B, KRR I3 I0 R AR EERCR BN
B JCIE Fr BURI{E, FHIRZAE 0. 724 - 0. 964 Z

], i IEl S Frs

1.000

0900 .
if ——buds
0.800 o
0.700 — & —fruits
0.600 —= -leaves
«eofee- phls
0.500
=—® - roots
0400 o
0.300 % ./'\. RO——
0.200 . & N o stems
P ==0==comp
0.100 v o
A -
0 1 2 3 4 5 6 7 8 9 10
A5 Friix&rkirEacgeyga(F14h)

HAEBIEREA

PRI RICR 5 22 1) & compound , J: F (B4 0, 3% /2 K]
AT A A N 2R AR AT B IR X B A TR, R
AN RBAR S 3 AL AR 10 5 LR JE: roots , F {55 /55 K
0.340, 5AI%N0 0, X FEJE H Fixoo R I ghgid i+
Hii , H. roots 225 B EFIILR stems H1,

4 & iE

YR AE R, X TFAREE H S Rld SCA K,
AR SO RE O T AN 2R DU 23 B30k, e T
AT TR IERCR A —E M (i @ Wb iE
SERI 53 M, T LR I Ml AT ) U0 0 R T 2L
PREESE IR BN o A I, i SR E 5 0K 4 ol 45
F80 3 1 R0 10 DAy o i e ) R I A, AT o — A B
THIRTEERE o
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