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The purpose of this paper is to propose a statistical method
on auto syllabication and hyphenation of the last word of line.

Por this method, to use context of n-gram which consists of
the {n-1) letters sequence preceding the position to syllabicate
the word into two blocks and hyphenate them and one letter fol-
lowing the position is considered. And for realization of this
the modified binary n-gram matrix where "1" and "O" indicate that
it is right and wrong respectively to do it at that position is
introduced.

The 2~6-grams of syllabicated 16,858 lemmata of a dictionary
were investigated and binary n-gram matrices were constructed.

Phe statistical method which utilizes these matrices was ex-
amined, where papers concerning natural language processing were
used.

It is concluded that this method at n=4 or 5 is practical
and the boundary of siatistical method's ability is estimated to
be above 60% of human's.

(a) Bl ARNCXZ 24 7]
(a) Ex. 1 Human typing.

The purpose of this paper is to propose a statistical method
oh auto syllabication and hyphenation of the last word of line.

For this method, to use context of n-gram which consists of
the. (n-1) letters sequence preceding the pcsition to syllabicate
the -word -into two blocks and hyphenate them and one letter
following the position is considered. And for realization of this
the modified binary n-gram matrix where "1" and not indicate that
it is .right and wrong respectively to do it at that position is
introduced.

The 2~6-grams of syllabicated 16,858 lemmata of a dictionary
were investigated and binary n-gram matrices were constructed.

The. statistical method which wutilizes these matrices was
examined, where papers concerning natural language processing
were used.

It is concluded that this method at n=4 or 5 is practical
and the boundary of statistical method's ability is estimated to
be above 60% of human's.

(b) #lz HWLEVEET 07 LL0HE
(b) Ex. 2 A part of the output of the RUNOFF program not practising
the auto syllabication and hyphenation.
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Fig. 1 Arrangement of the right side.
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Table 1 Ratios of 1 number of elements against
all number of elements in each sn-gram

matrix.

n | 2 3| 4 | 5 | s
g8 (%) | 2.2 4.67 | 0878 | 0.064 | 0.003
®2 2~6 XF7
Table 2 2~6-grams.

n
ol 2 | 8] 4 5 6 |EEON
L2 L-L | SL-L |SSL-L| SSSL-L |SSSSL-L| 26
L@ | e LL-L (SLL-L| SSLL-L \SSSLL-L| 26°
L(4) | e | oo LLL-L| SLLL-L|SSLLL-L| 26¢
L(5) | seveer | everenene Lorververenns LLLL-L|{SLLLL-L| 26°
L (6) | ceveer | eereervnn Joonnniennned veneeeein, LLLLL-1| 26%
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Table 3 Numbers of each 2~6-gram.

" 2 | s | 4 | s 6
L (2) 143 15 15 15 15
L (3) 0 837 359 359 359
L (4) 0 0 3797 1774 1774
L (5) 0 0 0 5803 2372
L (6) 0 0 0 0 5045
A ¥ f 143 852 4171 | 7951 9565
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Table 4 Ratios of sum number of L(n+1) and L(n)
in (n+1)-gram against number of L(r) in

n-gram,
nensl | 223 | 34 4-5 5—6
i
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Table 5 Result of experiments.
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Fig. 2 Number of the spaces remained as a function
of the n.
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The purpose of this paper is to propose a statistical method
on auto syllabication and hyphenation of the last word of line.

For this method, to use context of n-gram which consists of
the (n-1) letters sequence preceding the position to syllabicate
the word into two bdlocks and hyphenate them and one letter
following the position is considered. And for realization of this
the modified binary n-gram matrix where "1" and "O" ind{cate that
it 1is .right and wrong respectively to do i1t at that position is
introduced.

The 2~6-grams of syllabicated 16,858 lemmata of a dictionary
were investigated and binary n-gram matrices were constructed.

The statistical method which utilizes these matrices was ex-
amined, where papers concerning natural language processing were
used.

It 1s concluded that this method at n=4 or 5 is practical
and the boundary of statistical method's ability is estimated to
be above 60% of human's.

(a)
(a)

n=2 Xi} 3
n=2 or 3

The purpose of this paper is to propose a statistical method
on auto syllabication and hyphenation of the last word of line.

For this method, to use context of n-gram which consists of
the (n-1) letters sequence preceding the position to syllabicate
the word .into two blocks and hyphenate them and one letter fol-
lowing the position is considered. And for realization of this
the modified binary n-gram matrix where "i" and "O" indicate that
it is right and wrong respectively to do it at that position is
introduced.

The 2~6-grams of syllabicated 16,858 lemmata of a dictionary
were investigated and binary n-gram matrices were constructed.

The sfatistical method which utilizes these matrices was ex-
amined, where papers concerning natural language processing were
used.

It is concluded &hat this method at n=4 or 5 is practical
and the boundary of statistical methcd's ability is estimated to
be above 60% of human's.

(b) n=4, 5 X2 6
(b) n=4, 50r6

3 nXFHOXHRERAULERS 07 aick 248

Fig. 3 Each part of the output of the RUNOFF program
using the context of n-gram for the auto syllabication
and hyphenation.

Ew=58.7(%) THHZLPLEDFOHOBLOE
EhoBRETRE 0.

n=6 TiI, ZOXERILPHEMT2. Zo8mic
MU, Eo=6L3(%) THBZ &PHZFDFTOY

HRABERWXE

Jan. 1980

U3, n=4 £TIEATH Y, 5THib, 67T
ALY E. 2hiz 3. TRNIHEE—
T5. ZOTOROBLIZ n=5, 6 T4
5. L7chi-T, FIATE 35t HBOTIEER
ICb&kah, niddiadEdb4, FAHEES5L
THLENEANTH B EMHRTT 3.

HEAHICBId 2 MR AOREH D
60% L EDBET I3 % LRSI 5.

6. € ¥ U

KHFEOHBAMICHET 3 1 EF %R
£L, zoFRAKERL .

COMHMIFETROEBRLCEIF2.1 TR
N n XFEFIRBEBBTITSS. 1, 3.
TR ZDFTFIDSE » 72 n XFFID FEOF|
RRI¥EEBNAESICERTERLI nORHEE
HiF 7.

BWXTR, SFHL LS ET20BiIcEkTT
5 (n—1) XFFIEM ILEDLS 185 nFE
FloXPRE=FIHAL 12. £0iddic, BRiIzD
WEICETT 2 1 XFLEL (n—-1) XFH,
ZOMNBICETTS 7/2 XFERAEHFHL n/2 X
FH, nEOaXFIOXIREFAYT 5 C &
ZEiohs. Fi, SOHEEICIBERELL
THELSHINTH- T 30TENS X
RELTAXFALRBETEZC LD ELON
3. MEHMFEORECET I D EK
DOWTHERERHNPTSH 3.

W HUE, WEHTABISRB P TER
THBSFXER, BHEHE EFRNEATRER
SENERRZETRETF LR, BRHEBERER,
RARTER, FAEHAELGEBICRET 2.
Fie, F—2 OERIABIENhRRER
WCR#MT 5.

e 5 X ®
1) Mashey, J.R. and Smith, D. W.: Do-

cumentation Tools and Techniques, Proc. 2nd
International Conference of Software Engine-
ering, pp. 177-181 (1976).

2) Thompson, C. and Garland, S.J.: DTSS

RUNOFF*** Reference Manual, p. 42, Kiewit

B a=50rxibML T3 EhsBEHMERD
PI.
BRI 2L, KRXOMEFIFEOEFESDRE O

Computation Center, Dartmouth College (1977).
3) Kernighan, B. W,, Lesk, M. E,, and Ossanna
J.F., Jr.: UNIX Time-Sharing System : Docu-



Vol. 21 No. 1

ment Preparation, Bell Syst. Tech. ],
Vol. 57, No. 6, pp. 2115-2135 (1978).

4 HEFE: XEXBHBS 0S5 L
ROFF (2), MEAKEARGER 4 —
==—2, Vol. 9, No. 9, pp. 61-65
(1977).

5) GERA: 2 v ¥a—gIC & 5 EER
KORE « HEER ERAFABHAER
v A& — =a2—2%, Vol. 10, No. 7-8,
pp. 38-41 (1978).

6) Cornew, R. W.: A Statistical Method
of Spelling Correction, Inf. & Control,
Vol. 12, pp. 79-93 (1968).

7) Thomas, R.B. and Kassler, M.: Cha-
racter Recognition in Context, Inf. &
Control, Vol. 10, pp. 43-64 (1967).

8) Riseman, E.M. and Ehrich, R. W.:
Contextual Word Recognition Using
Binary Digrams, IEEE Trans. Comput.,
C-20, pp. 397-403(1971).

9) Riseman, E. M. and Hanson, A.R.: A
Contextual Postprocessing System for
Error Correction Using Binary n-Grams,
IEEE Trans. Comput., C-23, pp. 480-
493 (1974).

10) Shannon, C. E.: Prediction and Entro-
py of Printed English, Bell Syst. Tech.
J., Vol. 30, pp. 50-64 (1951).

11) Newman, E.B. and Gerstman, L. J.: A
New Method for Analyzing Printed
English, J. Exptl. Psychol., Vol. 44, pp.
114-125 (1952).

12) BAS=: BXENFo= v a7HEDRE
HEzhpRaBHEICONT, BFEEF
&zerak Vol 61-D, No. 12, pp. 933-
939 (1978).

13) Hornby, A.S. et al.: Idiomatic and
Syntactic English Dictionary, p. 1548,
Kaitakusha, Tokyo (1972).

14) Takenaka, J.: A Pocket Dictionary of
English Syllabication, p. 283, Ai-iku
shuppan, Tokyo (1977).

15) rrék % REERVEH, RAEEH
3 4, pp. 1-53, B, HH(1976).

(FAFN 54 4£6 A 27 BRAY)
(FFn54 4 9 A 20 BiRER)

KFLXOMBL ST EXRUBOAHAWICHT 3 1HEMITE 43

HE1 2XFN0EDERE 3~6 XFFOXDO—EL
(n—1) FEOXFE n BHOXFOMTOFMHE L n XFF
A. Table 1 Whole list of 2-grams and parts of lists of
3~6-grams.

i FA
(l) n=2

be bd bf bg bh bj bk bm bn bp bs bv bw cc cd em cn cq ¢z db
dc df dh dj dk dn dn dp dg dv eh fc fh fn fp fs gb gd gf gp
gw gz hb hc hd hf hg hh hk hn hp hq ih ii iw kb kc kd kf kg
km kp kt kw 1h 1r 1w mc md mf mh ml mr mv mw nb nf nh nj nl
m np ng nr nv nw ch oj pb pc pd pg pk pm pw TJ rw rz sb sd

sf sg s sr sv tb td tf tg tk tm tn tp tv uj ug uu vv wb wf
Wg Wil Wp WW WYy Xa XC Xg xn xi x1 xo0 xp xg xs xu yb yd yf yh
y3 yw zv

Lad .8k Laq e . ia _ib o _iv jog ch oz  ub _uk ,uv  yc
abb abd abh abj abn abs acc acm acg acs adb adc adf adh adj
adm adn adp adqg ads adv adw aea aeg aen aeco aet aev afn agg
agm agp agt agy aia aie aka akd akf akl akn akw aky alb alc
alg aln alr alw anl anr ams anb anf anh anj anl ang anv anw
anz apd apk apn app apw arj arw arz asb atl atg atk atl atm

aup avv awb awd awf awl awp awt awy axa axe axh axi axl axo
axy ayb ayf ayg ayh ayi ayl aym ayn ayp ayt ayw baz tef beh
bek bem beq bew bim bio bip biz bLf byg byh byp byr byt byw
caj cao ceb cef ceg chb che chf chg chn chp chw ¢ib ciu cka
ckb cke ckd ckg ckh cki clm cko ckp ckr ckt ckw cky coe coh

eae ees see ese6 ees ees ees see een s eee o8s oss oo sen

vse see aes @ee ses 4ee sse wee s4s et e sce

ees 9es 4. ees esm se8 see see sEe G cer e

wed] ok wl weed wulz oulb Lllo LldV LeE wuoh

W02 wuUb LUK G UV LlyC

LAabs . ace ack jacm . acq
Laeo et aff agg .agn
«walk alp .alr als  alt
.anc .ang janl ,ank _ann
.ardb ,ard ,arg ,arr _ars

Labb abd ,abh _abj _abn
@
walb ale .ald ,alf alg

wans .anv ,any Japp .ara

Laub ,aud  aut awf axi
Jbei . ben _beq . bew  bey
wbYE JbYDP LDYS bYW ucaq
wCcoh 03 weye uey¥p dejd
webo _ecc .ecs ecz edd

wasb .asc .atl .atm att
waxl .azu . baz bef ~beh
Jbia . bim Sbio bip Jbiz
wcet Jeic peid Leip ueoe
wdio dua . dut odyi oeag

ese ase eee see oo see sse ese ses see

abal abia abie abul abyh
acef acel acha achf achr
ackg ackh acki ackm acko
acum acun acuo acuu adab
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