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ABSTRACT

Two criteria for a phonemic notation--assignment of
symbols to sounds and the influence of purpose=--were discussed. Also
presented were three purposes of a phonemic notation: (1) as an
initial teaching medium, (2) for an intermediate stage or stages of
phon2mic spelling reform of English, and (3) for an ultimate
phonemics spelling reform. Data of relative frequency of phonemes
and/or dgraphemes were viewed as having importance in (1) devising
phonemic codes and in formulating rules, (2 assessing compatibility
with traditional orthography, (3) estimating the possible savings in
the writing and printing of superfluous letters, and (4)
standardizing a type of notation. Examples were given which
illustrate the use of data on relative frequency in making decisiaans
related to standardizing the type of notation. Tables andreferences
are included. (DH) :
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Strictly speaking, the announced title of this paper shdgld have included
one more word, referring épecifically to ﬁroblems‘of viritten English, fhe
English langusge wﬁieh we speak is no more affected‘by'whether it is recorded
graphemically ih shorthand or longhand, typing or print, than by whether it is
recorded acousbtically on a cyl?nder; a disk, or a tape.. The very first sen-
tence of the cléssic "Principls of 176" (I retain the original spelling) pro;
milgated by the American Philological &ssociation in 1875 was:

The true and sole office of alfabeﬁic‘writingvis faithfuliy
ardintelligibly to represent spoken sf@ech.l
aﬁd it is with the written.representéfion that'we.are here chiefly concerned.
. Criteria for a phonemic notation of whatever yype may be grouved in four

"main categories: sounds, symbols, assignﬁeﬁt of symbols to sounds, and the
influence of purpose.? For each gf these categbfi;s, statis£ics on relative
irequency of pﬁonemes and/or gréphemes are significant in varying degree. In
ﬁhe linmited tiie available for this paper, the first.two will_havé to taken.for
éranted; assuﬁing substantially the phonemic basis of i.t.z. and WES (World
-English Spelling), and the graphemic basis,of’WES;;eithef of which would be

a ﬁajor topic in itself, and confining our examinétion tgsfhird, asslgnment /. “
~ of symbols to sounds, as modified py the fourth, the influence of ﬁurpose.

Data on reiative frequencies here cited aere, unless otherwise sbecified,
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“taken from my studies of phonermes” end grapheres™, both based on exhaustive
aralysis of the same 100,000 words of well-diversified connected matter, on a

Al=phoneme basis (couniing schwa), virtu=lly equivalent to the phoremic basis
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of i.t;'a., Gomplete data on oc;currenées and items are stated usually in_the
form x/y, whel:é x equals the totﬁ of occurrences on the pfinted page, and
y'equa.ls the number of items (different words 01.' éyllables) involvea--per
100,000 running words always understood. In general, data 01; occurrences sare
more significant for reading, data on items more siénii_‘icant for writing, i.e.,
spelling, | - —

S,.tatistics., however carefully complled, are ch:Lefly valuable as an a:Ld
to clommo'n. sense, not &s a subsiitute for 1t. In particular, decisions should
A ne.ver be based ‘on the most frequent spellings of sounds wit.hout‘-’;takihg into-
account the most ‘frequent pronunciations of spellings. These are -not Jjust
inverted statements of the same fac‘t;.. Thus the p edomi*ant pellings of the
name~-sounds of A, E, U are the letters a, &, u,but the predominant pronuncia-

tions of the letters a, e, 1 are as in bat, bet, but respectively. Similarly,

the commonest snell::.ng of the phonene /z/ is the letter s, but the commonest

. pronuncistion of the letter s is /s/.

Data on relative frequency of phonemes and_/or grapheres can be invaluable
votn in devising. phc;nemic codes and in formmlating rules and/or exceptions for

their practical application. I say codes, rather than a_code, because as of

‘today no one phonemic code fdr English can conceivably be "best" for all pur-

A i)ose's. At the’ phohémic evel, setting aside the precise 'ohonetlc notat:.ons
41vh10h are the 1egitimte and valuable tools of the l:i.ngulst:.c scholar, but a j
4?‘__-.‘_.perplexing mystery to the u.n'_brainec_i ear, there are at least three somewhat
di.fi‘ereﬂt-purposes to be served by a phonemic notation: 1) As an i.t.m,
.‘-"-(initial teaching medium); the .ﬁ;;rpose of ._fnosi;‘ irfxmediai:e intérest to us;

2)-For _a.n‘ intermediate staée or stagés of phoné'.-aic spelling reform of English;

3) For an ul#iiuat‘.e pﬁohemi'c- ‘spelling reform.
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~ Much of the importance of data on relative frequency derives from the ?
problem.of éompatibility with_?.o. (traditional orthography). For an i.t.m.,
the importance of compatibiigiy in facilitating the ali-important tranéition
to T.0, is sufficiéntly obviou§}, For an'intgrmediate stage of sbelling zeform,
" to be used, as Shaw put it,fﬁ;iée'by side with the prese.t letiering until the
better ousts the worse,"5 the necessity for an essentially Uself-reading"
degree.of compatioility, for one %ﬁb has nev?r examined the codé, is né less
6bviou3. Even for an ultimate sp2lling reform; which in the English-speaking
‘gountfies could hardly be imposed by decrée, as Kemal Ataturk imposed the Roman
alphabet on Turkish, compatibility would surely minimize resﬁstance to the
transition. . | | ‘ |
Yet another point at which data on.relative.freﬁuency make a significaut )

contribution is in estimating the possible savings in the writing and printing

of superfliuous letters--the aspect on whiéh Shaw agéin and again laid extrava-

6

gant umphasis, For a weli-designed vhonemic aipﬁabet.of the sunnleﬁenting
type (one sign, onme ;ound, adding necessary new letters to the present Roman
alphabet), this saving can run just about 1 letter in 6, or 170,000,000 out
"of each $1,000,000,000 of writing and printing costs., For the more immediately

:prgcticable standardizing (no-new-letter).type, the difference from T.0. will

be only 1 or 2% either way, since the necessary‘new digraphs, chiefly for the
"iong vowels and diphthongs, just about offset the saving of silent oriother-
wise superfluoué let%ers, | |
For the purpose of most“immediate interest to.ﬁs, initial teaching medla,
WES.will sdrve to supply examples of the application of relative frequencj

" data to the sﬁahdardizing tyve of notation. The supplementing tyve, of which

o



i.t.a, is the prime exemplar, involves too many subjective'judgments as to the
degree of compatibility of Ehéyacters not now in the Roman alphabet to be deali
with stetistically in a papér of this iength;' As oral presentation of éompara-
tive fiéures on phonemes and graphemes is not easy to foliow, three exhibits
have been proVided: THorld Eﬂg;isp,Spelling.(WES) for better reading%; the SSA

' (Simpler,Spelling Association) fhonemic Alphabét, wnich most nearly parallgls
the phonemic basis of 7ES; and séleéted pre-publicétion Tigures on relative

frequericy of-spellings,7

to which I have ddded, for ease of oral presentétion,
figures for percentages of occurrences, rounded off to the nearest 1%.

If compatibilitj is to be regarded as the predominant criterion, the Roman
alphabet lettérs for about half of the consonant phonemes and most of the short
vowel phonemes call for no comment. Because of #h; gwkﬁaraness of oral pres-
entation, the examples discussed will be confined toazfew of the most diffi-

) cult"pr controversial declsions, both consongnt and.vowelz for consonants,
_'the th problem, aﬁd the treatment of ¢ and:é and s3 for.vowels, the Wu® éroup
of phonemes, as in but, iall, fool; and an exaﬁinétﬁun of the three principal
differences betﬁéen WES as a speiling reform notation and as an i.t.m.
- If only items are éonsidered, the all-too-common practice in the past,
it appears that the 35 grapheme is pronounced unvoiced, as in thin, 65% of thé
time, voiced, as in then, only 35%. This leadsfnaturally fo assigning the

familiar th grapheie to the unvoiced phoneme, with the lofically cognate but

" uncouth symbol dh “or the voiced phoneme, If, however, occurrences, the more
appropriate criterion for reading, be considered, it appears that 907 of all
occurrences are pronounced with the voiced sound, so that assignment of the

'gh gfapheme to other than the voiééd_phoneme is unthinkable, In that case,

T » S bl - e,
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howeve:_:, there remains no satisfactory digraph for the unvolced phoneme. The
cumbersome but intellizible thh grapheme adopted in VES may be justified to a
degree by relative frequency data-on two grounds: 1) ;bhe phoneme is pne‘ of _the
four least frequent in English, only 0.37%; 2) for native English-speaking
users, the distinction is 'virtually unnecessary. In the entire 17,000 differ- -
~ ent vwords of the recent Hanna s"l;udy,8 derived chie_fly frém the 4.5 million

‘ rp.nning words which i’o.rmed' the besis of the Thorndike-Lorge list ,9 there are

only 6 pairs of words (ether, either; thigh, thy; loath, loathe; mouth; wouth
. sheath, sheathe; wreath, wreathe) distinguished phonemically only by surd or
sonant pronunciation of th; and of these, only one word (either), no pair,

. occurs in my 1ist of commonest words, which includes &ll those found oftener

than once in 10,000 running words., .
- Use (or non-use) of the grapheme c is bound up with the phonemes /k/ ard

/s/ /x/ is spelled ¢ in 64% of all occurrences, k in 18%, and 9 other ways

total...ng 18% Conversely, however, k is pronounced /k/ in 8ll occurrences,

. whereas ¢ is pronounced /k/ in only 72% of occurrences, /s/ in 28%, Thus,

'explicitness s 83 well as the more distinctive form of the letter, obviously
' calls for representing /k/ by k.
3 A -parallel example is the phoneme /3/, which is spelled £ in 60% of all
occurrences, j in 26%, and 8 other ways totaling 14%4. Again, however, j is
- pronounced /j/ in a1l occurrences, whereas g is pronounced /e/ in 73% of all
. ocourrences, but /3/ in only about 274, wit‘x 3 other ways totaling less than
- 0.5%. Quite obviously, therefore,.explicitness calls for representing /3/
b,*,' J, and restricting g to /e/~-except, of course, for the digraph ng which,
1ike any digraph, is regarded as a:: unitary symbol. ’

-~ on
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?ne more e:.zample of the i._mpor‘.:ance of conside:ing »ronunciations as well
&8 spellings in .ordc-r to maintain the "self-reading"‘quality‘ which is one fac-
tor in compatibilitjr.' _.‘I..‘he i)lloneme /s/ is spelled s in 75% of all occurrences,
¢ in only 1./%, and 7 other ways totaling 11%. The letter _s_, h.owever, is pro-
nounced /s/ in only 54% of all occurrences, /z/ in 45%, ard 2 other ways tétal-
3ng 1. Conversely, the.phoneme /z/ is si:elled 8 in 97% of 211 occurrences; %
the letter z is pronounced /z/ in 96% of all. occur'renpes. This preponderance
‘eonclusively calls. for representing/z/ by g.,..leaving s as the explicijb repre=
sentation for /s/ . | | _

Assignment of graﬁhe‘mes for the three vowel phoremes spelled [ele} :Ln food;
good, =nd flood, is a particularly good example of the help which relative fre-
quency data can render. It will be taken for granted that the best availeble
graphemes are 00, uu (which does not occur in T.0. but is used in he British
Ngﬁ_ﬁngllm;;), and u; for discussion of the reasons for eliminating dual use .
:of ¥ as & vowel, or employing some digreph inclucling ¥, or whatever, would range
too far outside the scope of this paper.

" The vowel phonere in food is spelled o in 60% of all_occurrences (which
however includes the prepos:.tion to (2924/1, 48%) most commonlv pronounced
with schwn, ou in l9%, 0o in 7" %y and 15 other ways t.ot.e.l:mg 11, Conversely,
oo is pronounced /w / in 5()% of all occurrenc‘e's,”/ u/ in 45%, /0 / in 3%, end
./U/in‘2$. ‘ 3 - | : o . .

The vowel phoneme in ggo_tl .:I.s ‘spelled u :Ln 24% of -all occurrences, ou _
in 21%, gé in 15%, o in 15%', and 7 other ways t.o;c.aling 25%. For pomparison,
ou is pronounced /ar/ in 38% of -ahl occurrences, /\u/ in 30%, /u/ in 143, /u /

“3n 14%, /o/i.n3%, and /2 / in 14,



" ‘and peralleled by WES.
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.The voviel ph_onemé of flood is spelled u in 60% of ell occurrences, o in

L%, ou in 8%,' 00 in less than 0,5%, and 6 other ways totaling 18%. Conversely,
u is pronounced /v / in 64% of all occurrences, /u / in 10%,‘ Ju/ in 84, and
5 other ways totaling 183,

Correlating the foregoing figures--

For' essignment of the oo graphere ,'.the fact that 50% of its occurrences
. are prc;nounced /m /> &s against 45% pronounced /u/, is herdly conclusive.
‘When hovever it isnoted that the commone‘st.spelliiig of /m/ is 0, and the ‘com= -
mbnest spelling of /u/ is u, the prepondérance of the evidence cleé.rly favors
'assignmen‘b of gg. to /u/, Since the predomirent spelling of /v/ is u, and the
predominant pronuncistion of u is /u /s the traditional assignrent-of u to
Wshort u" is fully confi:*méd. This leaves uu as the inevitable and not inaprro-
‘pr:Late choice for the phonérré%xo'st co@only referred to, or keyed in dizeritic
not;gtions,_ as "short oo," ‘

Concessions from one zound, one symbol writing

In principle, the chiefl distincfion between & spelling refoz;m notation
_ . _ L o . ¥
and en i,t.m. lies in striking the balance bétwee maxinur simplicity (i.e.,

'_regularity) and maxirum compatibility with T.O.lo In practice, relative fre-
quency data support thfee major conceséions from one symbol for one ‘sound

/s

writing (not, be it noteél’,'_ from one sound for one symbol) introduced ’by i.t.a.

' ‘1) Doubled consonents for a s‘lngle phonere, where T.0. has doubled con=
éonan_ts. 0f the 21 consohant letters of the Romsn alrhabet (counting the semi-

"vov.'els, ¥ ¥ h), 6 (b k, q, w, %, ¥) apgarentiy ere not doubled in T.O.; and

e . 2 pmore (.ﬁ, ¥v) did not cccur in the 100,000 -ruhniné words which I examined,
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£8, 11, m, nn, pp, rx, ss, tt, zz--occur 7070/1656 ‘b.mes, of which 99% repre-
sent the same phoneme &ssigned to the corresponding single consorant., In con-

sequence, retention of these occurrences improves the compatibility of some

6,900 running words in 100,00_0_,/and presefves the exact T.0. forms of some
. . /7

2,000; at tha sare time that it introduces a sixr;ple but significant step towerd

e

the eventual transition to T 0. . ‘

. 2) Writing ¢ for /x/, where T.O. has ¢ for /k/, including cc and ck,
The figures for /fx/ and S5 showing /k/ spelled 6L% by ¢, and ¢ pronounced 72%
as /k/, have already been cited. "This concession improves the competibility
- of some 6,500 words, and preserves the exact T.0, forms of some 1,200; and
again builds another simple bridge tov'ard the impending transition to T.O.

. 3) erting y for the high front unstressed vowel {between /i/ and /& /)

'nhich Sir James Pn.tman has eptly named schwi, where T.0, writes y for that

| ',sound at the end of a word or root. The accompanying exhibits, showing /i /

spelled y in 14% of occurrences, and x“pronounced‘ /i / (in most cases, schwi),
. :I.n‘61% of all occurrences, speek for themselves.' This concession improves the
compatibility of some 4,060 words, and preserves the exact T.0, forms of some
800; aga.in, buiiding toward the transition to T 0. _ C

To take :t"ull advantage of aa.ta on relat:!.ve' frequency of phonemes”'and
graphemes is a far more intricate problem than these rela:l;::.vel;sr simple and
-atraighti‘orward examples might seem to indicate, For example, nothing has been
sald on the' problem of selecting the mest sﬁitable digraphs, and only one exan-
'ple has 'eeen given of their assignment. Enough has been sai&, .hov:ever, I hope,
 to indicate the importance of the reletivé frequency aspect in practical .
ZI_.:lnguistics. | ' |
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‘Relative frequency of occurrence

as a factor in the phonemic and graphemic problems of written English

by Godfrey Deviey

Cosronsored meeting, ;[_.R.A._ and 5.S.A,, Thursday, May 7, 1970, 4300~-5:00 p.m,

Pre-publication data from Relstive frequency of English svellings, by Godfrey Dewey

.Spellings of phonemes

/Mm/ th
/n/  th 1,392 /212
< h ____4 1
) 1,153%/ 327*
/k/ ¢ 6,403 /1775
S % 1,854 / 343
9 others 1,752 / 562
10,010 /2680
/3/ ¢ 9%8 / 306
J 417 / 111
8 others 220 / _75
' 1,582 / 492
/s/ s 12,822 /2974
c 2,477 [ 622
7 others 1,782 / 565
. 17,081 /3162 .-
/= 8 10,695 /1902
2/ 5 O
5 others w7/
o : 11,089 /2063

*fncludes the 7,310 / 1

12,757%/ 114%

Consonants

- Pronunciations of gravhemes
90% / 35% - th Jn/  120757%/ 1% 90% / 35%
10%-/ 65% /n/ 1,392 / 212  10% / 65%
o .0 1, 1497/ 326% *
644 X JX/ 6,403 /AT75 100%
185 _
182 e Je/ 6,403 AT5 T2
/8/ 2,417 [ 622 28%-
/57 17 /_11 0
8,897 /2408
62;3 ' I BV A V4 41 /111 100%
26% .,
L% g /&/ 2,616 /560 73%
- L3/ 948 / 306  27%-
/3/ ___6/_3 0
. . 3,570 / 871
75% s /8/ - 12,822 [297  5i%
14 72/ 710,695 /1902  45%
11% 2 others 136 /_30 - 1%
- 23,653 /4905
o =z [z 217 /107 96%
24 2 others / _6 A%
14 . 256 / 113
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. Yowels

Sggllingé of phonemes ~ "~ - T

B *Includéé the preposition to, 2,924/1, 48%; most commonly pronounced with /2 /

6,762 / 59

Pronunciations of grapheres
— R
- fw/ o 3,645%/ 26%°  60% oo Ju/ 430/ 88  50%
. ou 1,127/ 36  19% /e/ 388 / 54 453
00 430 / 88 7% WAL/ 27/ 3%
u 161/ 48 3% /v/ /" 2%
15 others 638 /12, 7 1% ' 862 /155
. 6,051%/ 322% ‘ :
u/ 604 /171 - 24% on Ja/ 1,422 / 150  38%
. oun 546/ 8 21% . /u/ 1,127 / 36  30%
‘o0. . . 388"/ 54 .15%° Ju/ 546/ 8 143
- ° 368/ 1 15% /v/ 521 /157 4%
7 others 671 / 219 25% /o/ n7/ 22 3%
2,571 / 466 /@/ 22/ 1%
7 3,761 / 383
N/ -u 3,768 / 797 60% u /v/. 3,768 / 197  6L%
. . o 857 / 104 .. 143 A YS 60, / 171 103
- on 527 / 157 8% RVA YA 498 / 186 8g
. o0 7/ 17 0 5 others .’ 1,039 /279 18%
. 6 others . . 1,104/ _53 18%- 5,909 /1433
. 6,273 /1118 ,
' : , Concession
o Ji/ .4 20,276 /3807 69% i /%/ Tag,216. /3807 89%
: 4,100 / 885 144 - fa/ 2,107 / 302 9%
- e 2,833 / 803 . 10% - 3 others 491 /. 101 2%
17 others 2,07, /467 T S ' 22,87, /4210
L 29,283 /5962 T
Syl y . 1,501/ 40 67% y - /i/.. 4,100 /885
- 1 145/ 36 - 6% : /Y/ < 1,507/ 40
. 4 others 608 / 174 27% /4/ 1,15,/ 13
SO 4260 / 250 /e/ 1 1




