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Abstract

We propose a method to quantify syntactic information (word order, conjugation, etc) using information
theory. We compute the actual values of various syntactic features of German and English. The result
quantitatively shows that, for German, the declination of noun phrases and the conjugation of verbs contain
a larger amount of syntactic information. However, for English, the word order contains larger information.
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6.2 EHEER

BAES/ NI DT & TS EA L CMEEIT
=HTECEIL 7.

F 113, HEEE WEFNFROLETOF— b5
CNEFRET L — ADERRERY. ZOBE
B, &a-820xy hu—fEOFTEICHW. &
213, Za— AL LEERICET 54 DIFREE R
T. =20 OHFENED HH, FRENFEHED
Bl ba— 2 A5 BERTHS. £31dK2
tﬂﬁf ﬂ% AL EEFICHETAMMETH S, K4
13, MEE L W ICOWT, FRFRDOFT— 722 TH
bﬁ’f:?*&biﬂbfiﬁiﬁi%%ﬁtté0)“(“3’6%.

1T EMEERBCETA2HLERD O b,
HTord), I(Tnp), I(T,) DEZPUCRL 2B DTH 5.

M2, HEcEga— 27—y rbEon
I(Torg) DE%R, MEEHCIEIRC < I(Thp, To) DIE%,
MR L EFOKFZT2RLCTHICRLALDTH
b, H3ik, M2 FAEF—4I LT, 3—/32D
EEARNLTCTay FLZbDTH 5.

6.3 E=
JRFE L WO L TR NED T 7 — ¥
LLTRRLZOW, &b 50EEIC wf%ﬁ%ﬂ

BBEMSELVOT, REAOEENSTERRIOE
HEH52 5L FHEINTZNLTHS,
i1, K2%R5E, FEETIIHECHTEE (0T
& 72 B HEREER AT ) DREEREIC R E R REI R R L
TWAHZ &, MECIREFBILRTEANOBREIL
EnpBEEREL Tb‘épkﬁ‘bi)‘ A Da—3
APHEHENTMETHRTAH L L, AIROEE % IT
EALDOF— ML T WA (BANL, BARFESR
XDO—DOHDI—=NAPLBEHENTMETHL) . 2
L, FR TR L 7GR L EREOER LR UEET
HY, HEHREIHAOEREL T 5. E5I12, M2
b:#sw'(ﬁf“;ﬁ%tcmi, ZOonF— 5 B (JFEL %K)
PEEIHIESEL ThBETH B, 7277, HEEDE
BB E WIS EW DA, BRI L IE-> T A,
FEE, Ao HEEE L 2o, WEER 0.145,
HEEIX 0.255 TH Y, HEOHBHEATKE .
3k, M2tALbDEI— 1 2DORE% L THE
RL7bDTH B, EFERLFIIBWT, oo —3
ztktf\ R LB IEWMAKE L o T0B75, ¥
REYELDOIERES .

7 i

FHRIIZ BT, HXHEHRE, HFDOBEFS 2
LFEDPN, BERADOBRENE 2 5 FH Y, FIES
G2 BFENPYREHEL, T oY —EEER
WTENRENE EELT A HEEREL .

FETN T, LRRDOTRELBRANOTESS 2
BF0HDIT X o THEEI % T RERSEI Y & AT ReisE]
LIZHEIL, - AP LEL N FEEOEREIC LY
BREAEEI M ISR L OISR 5 L\ ) Tk TH
HLOESTVFTHINTWD. 2L T, £F05»
D &5 272 JITHREIMOBERESE N ZT LT B



Amount of Information

Information by Ve Form
Information by Noun Phrase

Information by Word Order

o8 |

06 |

o4}

Information by Noun Phrase and Verb Form

o2 f

Intormation by Noun Phrase and Verb Form

B 1: M5 & O S
s?.';'ﬁ‘s‘ﬁi'
° 0:2 01[‘niulmnlinn by V\?ol‘rsd Order °:a ;
B 2: FEE L WENS 2 21588 (S5EIC L 5L
3: FEBRE PRS- 2 A 1HHE (T — /A DFHHIC

;Z)JIIZBE)

P2 & 2T, ZOFNP Y BFHOBHEL W > TV 5.
é%u%@ﬁ&%ﬁwT%WKﬁﬁ%ﬁ%ﬁ&ot
BHEAER?S SECIE RIS, MEE T AR
(%ﬁ@@%%&ﬁﬂ@%ﬁ)#,%kﬁm_kéﬁ
BERRLTVBI EFbd o,

LaL, RAFEFELZEOMBERERES. £711
F— 5 BOMBENH L. HRETIE, MFEL REL S
HETH 1600 L& VI PIEBDF—F LEAHVWTWE
WOT, FHEREOEEEFNBVEEEA V. T
¥ % BRI AT EA O KB 2 — X ADHE AR
RS, BEABETAZ LIITERW. 2E¥%2LIT,
BBk Y 2 BT 520, BT —/8AF
TEDL ) LR ERH > TV BRI TR, iy
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% 2. T MR B 214 DR E

News Literature Science Fairy Tales

Language German | English | German | English | German | English | German | English
I(Tora) 0.658 0.968 0.420 0.745 0.617 0.434 0.596 0.743

0.585 0.885 0.609 0.947 0.493 0.522 0.530 0.811

I(Typ) 0.800 0.211 0.663 0.440 0.726 0.111 0.970 0.282

0.596 0.127 0.961 0.625 0.635 0.075 0.788 0.479

I(Ty) 0.240 0.246 0.059 0.000 0.101 0.058 0.180 0.050

0.120 0.050 0.102 0.081 0.107 0.039 0.184 0.000

I(Thp, 1) 0.913 0.299 0.663 0.440 0.790 0.111 1.048 0.282

0.737 0.147 0.961 0.625 0.719 0.090 0.897 0.479

I(Tora, Ty, Ty,) 1.108 1.023 0.756 0.870 1.029 0.466 1.128 0.812
0.934 0.906 1.105 1.082 0.846 0.548 0.984 0.959

I(Torg) + I(Top) + I(T,) | 1.698 | 1425 | 1.141 | 1.186 | 1444 | 0.603 | 1.747 | 1.075
1.301 1.062 1.673 1.653 1.235 0.636 1.502 1.290 .

* 3. FHWREDIEFE 7 L — L DR
Case Frame | German | English
sETE s 0.458 | 0.536
sS-DO 0.388 6.408

[1] Shannen, C. E., Weaver, W., The Mathematical DO-S 0.090 0.038
Theory of Communication, University of Illinois S-10 0.015 0.000
(1949). 10-§ 0.005 | 0.000

[2] Shannon, C. E., Prediction and Entropy of §.10-DO 0.026 0.016
Printed English. Bell Systems Technical Jour- S-DO-I0 0.004 0.000
nal, Vol. 30, pp. 50-64 (1951). DO-S-1I0 0.006 0.000

[3] Cover, T. M. and King, R. C., A Conver- DO-10-8 0.003 0.000
gent Gambling Estimate of the Entropy of En- 10-8-DO 0.003 0.000
glish. IEEE Transactions on Information The- 10-DO-8 0.000 0.000
ory, Vol. IT-24, No. 4, pp. 413-412 (1978).

[4] Brown, P. T., Pietra, V. J. D., Mercer, R. L., [7] Rosenfeld, R., A Whole Sentence Maximum En-
Pietra, S. A. D. and Lai, J. C., An Estimate tropy Language Model. Proceedings of the IEEE
of an Upper Bound for the Entropy of English. Workshop on Speech Recognition and Under-
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