menal of Computational Linguistics Microfiche 19

A CASE HISTORY
IN

COMPUTER EXPLORATION

OF

FAST SPEECH RULES

Douglas B. Moran
. of Computer & Communication Sciences
University of Michigan
Ann Arbor, Michigan

Copyright 1975

Bsiociation for Computational Linguistics




Abstract

In conversational speech, words run together and interact
causing thei phonological forms to differ from their citation
forms. PFast speech rules attempt to d1escribe these changes as

speech becomes faster and more casual,

In developing any set of phonological rules, computerized
grammar testers are a useful and important aid. They necessitate
A precise, consistent forpulation of the rules and allow the
generation of sample derivations. In applying these rules to a
diverse set of utterances, we can first confirm that the rules
really dc¢ apply where we expect them to, and then experiment with

various rule orderings to obserwe their erffects.

The Phonological Grammar Tester of Friedman and Morin was
used to test two sets of fast speech rules from the ARPA Sp=2ech
Understanding Research ccammunity. Working with these rules led
to certainp observations about the interactions and nature of fast
speech rules in general. In addition to testing these two sets
of fast speech rules, we were also interested in the problems of

testing such a grammar with this program.

Appendices include an overview of the grammar tester and

finral output from our testing.
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A Case History in Computer Exploration of Fast Speech Rules

Couglas B. Moran

The University of Michigan

Introduction

A — — . S = v— =

In developing any set of phonological rules, computerized
granmar testers are a useful and important aid., They necessitate
a precise, consistent formulation of the rules and allow the
generaticn of sample derivations. In applying these rules to a
diverse set of utterances, we can first confirm that the rules
really do apply vwhere we expect them to, and then experiment with

various rule orderings to observe their effects.

Traditional phonological rules describe transitions from the
underlying form to the surface form of a word. However, in
casual (fast) speech, words are not distinct, independent units,
but rup together and interact, *ast speech rules attempt to

describe these changes that occur as speech becomes faster and

more casuval (4, 8, 9).

This 1is a case - history of the examination of two particular
sets of rules on the Phonological Grammar Tester (PGT) of
Friedman and Morin (3). An overview is given in Appendix A and a
sample of the output in Appendix B, 1In addition to testing these
tvo sets of fast speech rules, we were also interested in the

problems of testing such a grammar with this progranm.,



Testing_the Fast Speech Rules

For our first test, we chose the fast speech rules of Neu
(6) as the best available set of rules given in a reasonably.
consistent notation. The rules were given in ¢two formats: one
using phonemes and the other using distinctive features. The
first task was to adjust the notation into a machine usable form.
For the purposes of this test, we used the feature systen of
Chomsky and Halle (1), with three types of boundaries: syllable

(+), morpheme (#) and word (#%). For example, the features

anterior and coronal had to be substituted for placg of
articulation. Also, the rules had to be modified so that each

feature had the same type of value (integer, binary, or marked-

unmarked) throughout the grammar. For example, in the PG7Z,

Istress, is not equal to tstress and is less than =stress, which

could cause many unexpected problems in the grammar, Another

minor problem was determining whether a C in the rules m2ant

Sample déerivations were given with the rules, and these were
used as a first test. We quickly found a number of small
problems, most being that the rule had been incorrectly or
incompletely stated. For example, Geminate Reduction and
Alveolar Flapping would not apply across the word boundary in

"want to", while the p in "captain" blocked the application of

Glottalization.

More sample words vere taken from Neu and several more small



erroxs were found, such as Nasal Consonant Deletion bleeding
Transitional Stop Insertion and thereby indicating that it =should
be ordered after Transtop. We still had some unresol ved
problems, such as "Ts /f e d 8 1/ a proper fast speech form of
'‘federal'?", when the revisions and additions (7) arrived, Many
of these revisions corresponded to our solutions of praoblems
encountered during testing of these rules, The: final form of

this first set is given in Apvendix C.

Since there was little obvious order in the rules, graphing
the partial ordering given was very helpful in exploring the rule
ordering. The partial ordering given with the rules, Fiqure 1,

was quickly refined +t¢ that in Figure 2 by testing the sample

derivaticns.,

In these new Tules, particular attention was paid to the
presence and position of syllable, morpheme and word boundaries
in the environments for which the rules should apply. Other fast
speech rules from members. of the ARPA Spedch Understanding
Research (SUR) community (11, 12, 13) vere used as references,
especially in respect to boundary position, in implementing thase
new rules. In testing the rules, most of the problems involved

the positioning and presence of boundaries.

The second Dental Deletion rule was dropped from the grammar
because it appeared tc duplicate the effect of assimilating an

alveolar flapped t to the preceding n.

We had few transcriptions of fast spegech forms, so in



12,
13.

14,

15.
16.
17.

18,

INEARIZED

VCWEL REDUCTION
SCHWA DELETION
<ING> REDUCTION
SYLLABICIZING
RUH-REDUCTION
RUH-LESSNESS
NASALIZED VOWELS

NASAL CONSONANT
CELETION

DENTAL DELETION
ALVEOLAR FLAPPING

GLOTTAL STOP
FORMATION

PALATALIZATION
ASSIMILATION

THRANSITIONAL STOP
INS ERTION

GEMINATE REDUCTION
DARK [1]
[ R]-FLAPPING

[ F]-DEVOICING

GRAPH_OF_PARTIA




4.

12.
10.

11.

16.
17.

18.

LINEARIZED

VOWEL REDUCTION
SCHWA DELETION
<ING> REDUCTION
SYLLABICIZING
RUH-REDUCTION
RUH-LESSNESS
NASALIZED VOWELS

TRANSITIONAL STOP
INSERTION

PALATALIZATION
ALVECLAP FLAPPING

GLOTTAL sS1TIoPp
FORMATION

ASSIMIIATION
DENTAL DELETION

GEMINATE REDUCTION

NASAL CONSONANT

REDUCT ION
DARK [L]
[R]-FLAPPING

[ R]-DEVOICING




testing ¢thése rules a major problem was in determining what did
and did not constitute proper fast speech forms., In slow speech,
it is fairly easy to break up the utterance into a sequence of
phonemes, but in fast speech, the utterance is more continuous
and it is harder to decide what is a segment and where the
segments begin and end. For example, the palatalization rules
produce the following derivation:

(a) . /did##yu/

(by. ,sdis#yu/

(c). sairsYuy
We are not inclined to believe that an intermediate form
/did#i}yu/- exists between steps (a) and (b) in this derivation,
I think that (b) is a true intermediate form, existing in slower,

casual speech, but not in fast speech.

our bést evidence indicated that the RUH is the same as the
syllabic wrw, thus raising the problem of ordering the
Syllabicizing and Suh-r2duction rules. Are the proper forams
/9 uv +nr/ ahd /f ed + r 1y or, more likely, /g u v + n 1t/
and /ff ed +#r 1/? aQr, could it possibly be /g u v + nr/ and
/E ed + r 1/, with the Syllabicizing rule not deleting the

schwa, but making it very short and possibly devoicing it?

Another disturbing result of the testing vas the application

of rules across deleted segments. For example, after ggQvernot

has bheen reduced to /g u v + n r/, Progqressive Assimilation

applies, producing /g u v + m r/, Similarly, sanity_clause

becones /s ae n + t @ ..,/ which becomes /s aen + L 93 .../,
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closing in on a fast speech form of Santa Claus., The final form

of the second set of rules and the output are given in Appendix

D.

Suggested _Modifications_to_the PGT

The PGT was writfen £for the testing of traditional
phonological grammars which take an underlying form to a $urface

form, and thus fast speech rules present several unforeseen

problems.

Fast speech rules do not constitute a complete grammar, but
are instead interspersed, among the traditional rules. In
producing an intermediate or surface form for input to the
grammar, the use of diacritics would produce a simpler and aore
econcmical representation eof <the input For example, in the
present system, it is necessary to give a separate definition for
each stress assignment for each vowel, instead of defining each

vowel cnce and assigning the stress through the use of

diacritics.

Syllabificaticn appears to occur before some of the rules,
and after others. T6 avoid having to 1insert, rules for
syllabification or having the rules preceding syllabification
ignore syllable boundaries in the input, the PGT should have a
"human intervention” rule which would allow the wuser to change

the +tree as part of the derivation, simulating the effect of the
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"pissing” rules. "Human intervention" rules c¢ould be used to
postrone writing rules, either to a later session or indefinitely
if the rules are too hard to write or if they are oOutside the

scope of the problen.

Another problem arises from most, if not all, fast speaech
rules being optional. The present system generates a single
derivation using a random number generator to decide whether or
not to apply optional rules., As a result, to obtain a good test
of the effect of an optional rule in the grammar, we have to do
two tests, one with the rule obligatory and one without the rule.
With. a large number of optional rules operating on a non-trivial
set of test data, having to test each possible rule combination
individually would be a- staggering task. A more satisfactory
method wquld be for the PGT to produce a set of derivations such
that any time an optional rule can apply, the PGT produces a
derivation for the case where the rule was applied and oxne for
the case where it wasn't., Cohen and Mercer (2) have implemented
such a feature inm their rule tester by storing the result of the
application of a rule as a directed graph. Subsequent rules are

applied to all paths through the graph, producing a new graph.

In considering the problem of when an optionmal rule should
be applied, we are considering performance (10). To this end, we
might be better served by having the variable rules of labov (5)
in addition to traditional phonological rules. Instead of the
all-or-ncthing matching of normal rules, variable rules employ

incremental matching, with +the 1likelihood of the rule being
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applied being a function of the degree of match, the rate of
speech, and the nature of the conversation (e.g. Is it formal or
casual?). For example, for the Progressive Assimilation ruile for
point of articulation (PROARTIC), /s 0 f n/ /Qsoften) beconmes
/s @ £f m/ only in very fast speech, but /pr ¢+ f y u + P n/
(profusion) becomes /p r + £ y u + ; ﬂ/ in most fast speech. In
addition, for each variable rule applied, the PGT should use the
associated probability tc produce a final probability for each
derivation. Unfortunately, the implementation of variable rules

would necessitate major changes to the PGT.

Convenient, but not necessary, would be the ability to make
a rule "blind®™ to certain types of nodes. Por example, Chomsky
and Halle (1) allow some boundary symhols to be invisible to
their phonological rules. In some cases, this ability might be

able to fulfill the function of a “human intervention® rule,

Observations_about Fast Speech Rules

——— S i — i S S

Testing the fast speech rules led to certain insights into
the interactions of the rules., The most vexing problems were
with the representation of toundaries. Tne use of %, #, and ##
seems artificial and cumbersome, A more natural approach seenms
to be to assign the boundaries varying degrees of gstrength, and
then allow the phonolcgical rules to operate on the strength
assignments., Consider the problem of "John's going to work"

becomina the fast speech form "John's gonna work" in the case



13

wvhere going is an auxiliary but pot in the case where it is the
verb. Rather than having the phonological rule sensitive to the
syntax, it seems much cleaner to have it sensitive to the
boundary strength between going and to. To this end, we must
allow the syntak to influence the initial assignments of boundary
strength. The use of boundary strengths also seems to solve the
problem , of how boundaries are reduced. For example, in reducing
want to to wanna should the word boundary be reduced to a

morpheme or a syllable bgcundary?

Another wuwse of boundary strengths wmight be to mark the
position of segments deleted from a word by strengthening the
neighboring boundaty. For example, when governor is reduced to
gov'ner, the v is lengthened, indicating the possible presence of
a stronger then normal syllable boundary. This stronger boundary
would then prevent the v from changihg the n to an a under
Progressive Assimilation, An alternative is to have a "strong

syllable" boundary symbol which would be “stronger" than a "weak

vord™ boundary symbol, but this would be messy and unnatural.

It would probably be more productive to represent fast
speech forms with phonemes utilizing multi-valued (1 through 7
instead of + and -) features, Giving the segments length
attributes would allow segments to be deleted by a combination of
rules which reduce segment lengths. Also, in comparing forms, a

very short segment could be considered to be deleted.

Fast speech rules seem to be selective as to the vords to
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which they can apply. Zwicky (14) gives examples and counter-
examples for various fdst speech rules: However, it seems that
the counter~-examples are words which do mot frequently occur in
casual speech, while the examples were common. This point wvas
illustrated wvhen , in an early run, that Schwa Deletion produced
/k aen +# gr u/ from "kangaroo', At first, this fast speech

form was unacceptable, but with use, it became more and more

acceptable, Interestingly enough, a small random polling se2a2med
to indicate that this form 1is acceptable "if you're an
Australian", That fast speech rules apply tq what 1is common in

the speaker's vocabulary 1is also evidencéd by the heavy

application of fast speech rules to local names,

The similarity of the Palatization rules in this fast spzech
grammar and in noermAal Fnglish (1) raises the question of "What
are fast speech rules?", If normal rules are restricted versions
of the more general processes which also account for the fast
speech forms (14), then we must be careful in using slow speech
surface forms to test the fast speech rules. For example, part
of the data covered by the Schwa Deletion rule might actually

result from schwas being inserted between consonants in slow

speech forms.
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In the PGT, the phonological rules are treated as a
transformational grammar which operates on trees whose terminal
nodes are usually phonemes and boundary symbols. While most
phonological rules will use only these terminal nodes, it may be
desirable, or even necessary, to have the rule sensitive to the

syntdx, which could indicated by the non-terminal noaes.

Trees can be linearized by using "<" and ">" to enclose a
left to right listing of sibling nodes, such that a description

of each non-terminal node's descendants is appended to its nanme.

thus:

A B C becomes S<A BKD E> (>,

In defining the grammar, rules are stated in one of two
forms. The more general transformational rule format has ¢two
parts:

the structural description, which must match the tree exactly
for the rule to apply, and
the structural change, which describes the effect of the rule
upcn the tree,
Since these phonolcgical rules use only the imhediate context,
the SD's begin and end with the unbounded skip symbol "&n,
Bounded skips are 1linearized by prefixing the syabol with its

bound, thus Co becomes '0°'cC. Choices 1iare linearized by
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separating them with <cmmas apnd enclosing them in parentheses.
\n aptional part of the structural description 1is enclosed in
parentheses, Nodes used in the structural change are referenced

by an integer prefix.

If only one node is to be erased, changed or inserted, the
second form of the rule, which resembles that traditionally used
in phonology, can be used.

Example: VOWEL NASALIZATICN

RANNIES)
V=>[+nasal)/ L ﬁ[ﬂ]&
e

TRANS NASVOW.
SD % 1'V ((+, #)) '|+CONS -VOCAL: +NASAL] %.

SC. |+NASAL| MERGEF 1.

RULE NASVOW.

V => |+NASAL|/<% _ ((+, #)) '|+CONS =-VOCAL +NASAL|] %>.

The,rules can either be obligatory or optional and can have
one of three modes of application: single, simultaneous, or
repetitive, The PGT also contains provision for a control
program which will direct the order in which the rules are tried,

with the default being that the frules are tried once in the order

given,

Unfoertunately, no systematic procedure for testing grammars
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with the PGT has been developed, nor Hlas a procedure for
acquiring an appropriate 1input set., Our procedure has been to
adjust the grammar while trying to obtain the sample derivations

given with the rules.,



Appendix B - _Sapple Output
Note: explanations are in lower case.

"INTEODUCTION:" S<'MB N<'MB

'SB

'TI2
'SH

'N 'SB 'T 'R
"EH2
echoes the input
TREE READ BY F TRIN *

158 2 *

3N

4
5
6
7
8
9
10
1
12
13 J8/1/
14
15
16
17
18
19

20 #

‘03 'SB 'D

'N YMB> 'NMBED>,

+ & II/2/ N «+ T R 03/ ¢+ D UHR/1/ K + SH EH/2/ N # #

output the form in tree and linear form

sk ok K TRANSFORMATIONS
SCAN CALLED AT 1 I

start scanning on top "S" node

%ok %ok k

ANTEST CALLEL FOR T"REDVON " ({AACC)

rSD= 2.
attempt to apply rule redvow to form

ANTEST RETURNS ** 1%%
rule redvovw has matched once
absence of this message indicates that the rule

CHANGE. HAVE CSEXCH FOR MERGEF IN 10
merge features into node 10 (making it a schwa)

ANTEST CALLED FOR

2"SCHWDA " (AACC) e SD= 3.
AN TEST CALLED FOR 3"SCHWDB " (AACC) SD= 4,
ANTEST CALLEL FOR 4"ING " (AACC) ,SD= 5,
ANTEST CALLED FOPR 5"SYLLAB " (AACC) :SD= 6,
ANTEST RETURNS ** 1%x%
CHANGE. CALL ELEMOP FOR ERASE 0 17

erase node 17

CRANGE. HRVE CSEXCH FOR MERGEF IN 18

RES= 6. TOP=

did not apply

RES= 7, TOP=
RES= 9, TOP=
RES= 0. TOP=
RES= 11. TOP=

' UH1

21

'K

1:S

- ) et b
nununn



ANTEST CALLED FOR
ANTEST RETURNS *% {1%x*
CHANGE. HAVE CSEXCH FOR MOVEF IN

6"RUHRED " {AACC)

RES=

13.

move features to node 9 frcm scme unspecified node (10)

CHANGE. CALL ELEMOP FOR ERASE 0
CHANGE. HAVE CSEXCH FOR MERGEF  IN
AN TEST CALLED FOR TJURUHLESS ™ (AACC)
ANTEST CALLEL FOR 8UNASVOW " (AACC)
ANTEST RETURNS ** {xx%

CHANGE. HAVE CSEXCH FOR MFRGEF  IN
ANTEST CALLEL FOR 9UTRANSTOP" (AACC)
ANTEST CALLED FOR  10"PALAT1 " (AACC)
ANTEST CALLEL FOR  11"PALAT2 " {AACC)
ANTEST CALLED FOR  12"PALAT3 " (AACC)
ANTEST CALLED FOR  13"ALFLAP " (AACC)
ANTEST CALLEL FOR  14"GLOT " (AACC)
ANTEST CALLED FOR  15"DENDELD " (AACC)
ANTEST CALLEL FOR  16"LENDELI1" (AACC)
ANTEST CALLED FOR  17"DENDELT2" (AACC)
ANTEST CALLED FOR  18"REGVOICE" (AACC)
ANTFST RETURNS %k 1%x%

CHANGE, HAVE CSEXCH FOR MERGEF  IN
AN TEST CALLED FOR 19" EGARTIC" (AACC)
ANTEST CALLEL FOR  20"PROVOICE™(AACC)
AN TEST CALLED FOR  21"PROARTIC" (AACC)
ANTEST RETURNS *% 1%%

CHANGE. HAVE CSFXCH FOR MERGEF  IN
AN TEST CALLED FOR  22"GEMRED " (AACC)
ANTEST CALLEL FOR  23"NASFED " (AACC)
ANTEST RETURNS #% 1%

CHANGE. CALL ELENMOP FOR ERASE 0
ANTEST CALLET FOR  24"DARKL " (AACC)
ANTEST CALLED FOR  25"RFLAP " (AACC)
ANTEST CALLEL FOR  26"RDEVOICE" (AACC)
ANTEST RETURNS ** 1x%

CHANGE., BAVE CSEXCH POR MERGEF 1IN
SGAN CRLLED AT 2

tries to scan on embedded "S" node, but

TRANSFORMATICONS WHICH HAVE APPLIED ARE

1 1 REDVOW
2 5 SYLLAB
3 6 RUHRED
4 8 NASVOW
5 18 REGVQICE
6 21 PROARTIC
7 23 NASRED

SD= T,
9
10

9

:SD= 8,
'E;D:= 9 .
5

SD= 10,
(SD= 11,
:SD= 12,
. SD= 13,
! S D:: 1“0
,SD= 15.
' SD= 16,
,SD= 17,
,SD= 18,
SD= 19,
6

»SD= 20,
ySD= 21,
,SD= 22-
18

»SD= 23,
7 SI)z 2“-
6

s SD= 25,
«SD= 26,
SD= 27,
9

RES=
RES=

RES=
RES=
RES=
RES=
RES=
RES=
RES=
RES=
RES=
RES=

RES=
RES=
RES=

RES=
RES=

ot X
o m td
Ui n i

N

15
0

16
17
0
4]
18
0
20
21
0
22

23
24
25

26

0.

O OO

TOP=

TOP=
TOP=

TOp=
TOP=
TOP=
TOP=
TOP=
TOP=
TOP=
TOP=
TOP=
TOP=

TOoP=
TOP=
TO0P=

TOP=
TOP=
IoPp=

finding none, stops.
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TREE REAU BY FTRIN
158 2 #
3N 4 %
5 1I>/2/
T +
8 T
9 RDV/3/
11 +
12 D
13 UH/1/
14 K
15 +
16 £H
18 NPAS/2/
19 &
20 #*

 # II>/72/ + T RDV/3/ + D UH/1/ K + SH NPAS/2/ # #
output the result in tree and linear form

9 RDV/3/ ]-LOW +BACK -ROUND +RETROF|{
these features were associated with node 9 in addition to those
given to define the symbol "NPAS*" and the diacritc "/2/"

18 NPAS/2/ {-LOW -BACK -ROUND|



“NEJ- JOLY 11,

PHONLEX ICON
FEATURE &
give the features used

CONS

Appendix C_- First Set of Rules

19730

VOCAL SON CONT

LOW HIGH BACK ROUND ANT COR
TENSE VOICE STRID

DELREL NASAL RETROF
STRESS GLOTTAL PALAT

VARIABLE
define the symbols used in the
C=1+CONS ~-VOCAL},
V=|=-CONS +VOCAL|,
"OBSTRUENTS"

ngTOPS "
= | +CONS
= | #CONS
= | +CONS
= | CONS
= | #CONS
= | +CONS
"FRICATIVES"
VV= | +CONS
F= | +CONS
THV={ +CONS
THU=] +CONS
Z= | +CONS
5= | +CONS
ZH= | +CONS
SH= |} +CONS
"AFFRICATES™
JH= | +CONS
CH= | +CONS
WNASALSH
M= | #CONS
N= | +CONS
NG= | +CONS
"LIQUIDS"Y
L= | +CONS
R= ] +CONS
"YOWELS ™
I= |-CONS
I1= | =-CONS
I2= |=-CONS
I3= | -CONS
II= |-CONS
II1={~-CONS
IT2=|-CONS
II3=|-CONS

-VOCAL
-VOCAL
-VOCAL
-VOCAL
-VOCAL
-VOCAL

-VOCAL
-VOCAL
-VOCAL
-VOCAL
-VOCAL
-VOCAL
-VQCAL
-VOCAL

-VOCAL
-VOCAL

-VOCAL
-Y0CAL
-VOCAL

+VOCA]L
+VOCAL

+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+ VOCAL
+VOCAL

- SON
-SON
~SON
-SON
-SON
-SON

-SON
-SON
-SON
- SON
-SON
~SON
-SON
-SON

-SON
-SON

+SON
+SON
+SON

+SON
+SON

-LOW
-LOW
-LOW
-LOW
-LOW
-LOW
-LO¥W
-LOW

~CCNT
=-CONT
-CCNT
-CONT
-CCNT
~CONT

+CONT
+CCNT
+CONT
+CCNT
+CONT
+CCNT
+CONT
+CCNT

=CCNT
-CONT

-CONT
-CCNT
=CONT

+CONT
+CCN?T

+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH

rules and

+RNT
+ANT
+ANT
+ANT
-ANT
- ANT

+ANT
+ANT
+ANT
+ANT
+ANT
+ANT
-ANT
- ANT

+ANT
+ANT

+ANT
+ANT
=ANT

+ANT
-ANT

-BACK —-ROUND
-BACK =-ROUND
-BACK =-ROUND
-BACK -ROUND
-BACK -ROUND
-BACK -ROUND
-BACK ~ROUND
-BACK =-ROUND

-COR
-COR
+COR
+C0R
-COR
-COR

-COR
-COR
+COR
+COR
+COR
+COR
~-COK
-COR

+COR
+COR

-COR
+COR
-COR

+COR
+COR

in the input

-VQICE ~STRID ~DELREL],

+VOICE ~STRID ~DELREL},

=VOICE -STRID ~DELREL]|,

+VOICZ -STRID ~DELRFL},

~-VOICE -STRID -DELREL],

+VOICE -STRID =~DELERZL},

+VOICE +STRID]},

-VOICE +STRID|,

+VOICE -STRID},

-YOICE -STRID|,

+VOICE +STRID{,

-VOICE +STRID|,

+VOICE +STRID|,

-VOICE +STRID},

+VOICE +STRID +DELREL]|,

-VOICE +STRID +DELREL],

+VOICE =-STRID +NASAL},

+VOICF -STRID +NASAL|,

+VOICE -STRID +NASAL|,

+VOICE -STRID|,

+VOICE ~-STRID],
+TENSE],

+TENSE 1STRESS|,
+TENSE 2STRESS{,
+TENSE 3STRESS|,
-TENSE],
~-TENSE 1STRESS|,
-TENSE 2STRESS|,
-TENSE 3STRESS],



E=
E1=
E2=

| -CONS
| ~CONS
| ~CONS
E3= {=CONS
FE= | ~CONS
EE1=}-CONS
EE2= | =CONS
FE3=|-CONS
AE= | -CORWS
AF1=|-CONS
AE2=| -CONS
nE3={|~CONS
IR= | -CONS
IR1=1-CONS
IR2= | ~CONS
IR3=|-CONS
IH= | -CONS
IH1=] -CONS
IH2=1{-CONS
IH3=| -CONS
ER= |} ~-CONS
FR1=}-CONS
ZRZ= | =CONS
ER3=|~CONS
EH= | ~CONS
2H1=| ~CONS
2H2=1{ -CONS
EH3=] -CONS
UH= | -CONS
UH1=| -CONS
UH2={ -CONS
UH3=}-CONS
U= |} =CONS
Ul= | -CONS
U2= {-CONS
U3= | ~-CONS
UU= |-CONS
Uu1=|-CONS
UU2={~CONS
UU3=]~-CONS
0= | ~CONS
01= | ~-CONS
02= {-CONS
03= | =-CONS
00= | -CONS
001=]~-CONS
002=| -CONS
003=] -CONS
A= | =CONS
A1= |-CONS
A2= | -CONS

3= |~CONS

s - —

SCHWA=EH |

RUA=%R

+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+ VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+ VOCAL
+VOCAL
+VOCAL
+VOCAL
+ VOCAL
+VOCAL
+VOCAL
+VOCAL
+ VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCATL
+VOCAL
+ VOCAL
+VOTAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+YOCAL
+VOCAL
+VOCAL
+VOCAL
+VOoCAL
+VOCAL
+VoCAaAlL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VQCAL
+VOCAL
+VOCAL
+ VOCA1
+VOCAL
+VOCAL
+VOCAL
+VOCAL

[ IR,

IH,

-LOW
~LOW
-LONW
-LOW
-LOW
-TOW
-LOW
- LOW
+LOW
+LOW
+LOW
+LOW
~-LOW
-~ LON
-LOW
~LOW
~-LOW
-LOW
-LOW
~-LOW
-LON
-LOW
-LOW
-LOW
-LOW
«-TLOW
-LOW
-LOW
+LOW
+1LOW
+LOW
+LOW
-LOW
- LOW
-LOW
- LOW
~LOW
-LOW
~LOW
-LOW
~LOW
~LOW
~LOW
- LOW
-LOW
-LOW
-LOW
-LOW
+LOW
+1LOW
+LOW
+LOW

-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
- HIGH
-HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
- HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
- HIGH
-~HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
~HIGH
-HIGH
-HIGH
- HIGH
-HIGH

=B ACK
=BACK
-BACK
-BACK
- BACK
=-BACK
-BACK
~BACK
-=BACK
-BACK
-BACK
-BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
4+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+5ACK
+BACK
+BACK
+BACK
+BACK
+BACK
¥ BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK

-ROUND
~ROUND
-ROUND
~ROUND
-ROUND
-ROMIND
-~ROUND
-ROUND
~-ROUND
-ROUND
-ROUND
-ROUND
-ROUND
-ROUND
~-ROUNR
~ROUND
~ROUND|
~ROUND
~ROUND
~-ROUND
~ROUND
-ROUND
-ROUND
-ROUND
~-ROUND
-ROUND
~ROUND
-ROUND
~ROUND {
-ROUND
-~-ROUND
-ROUND
+ROUND
+ROUND
+ROUND
+ROUND
+KOUND
+ROUND
+ROUND
+ROUND
+ROUND
+ROUND
+ROUND
+ROUND
+ROUND
+ROUND
+RQUND
+ROUNT
+ROUND|
+ROUND
+ROUND
+ROUND

25

+TENSE|
+TENSE
+TENSE
+TENSE
-TENSE
-TENSE
-TENSE
-TENSE

1STRESS |,
2STRESSI.,
3STRESS |,

1STRESS |,
2STRESSY ,
3STRESS|,.

1STRESS |,
2STRESS| .
3STRESS |,
+RETROF 1STRESS|,
+RETROF 2STRESS|,
+RETROF 3STRESS|{,

1STRESS |,
2STRESS]| ,
ISTRESS |,
+RETROF| ,
+RETROF 1S5TRESS |,
+RETROF 2STRESS|,
+RETROF 3STRESS |,

1STRESS |,
2STRESS] »
3STRESS |,

1STRESS |,
2STRESS]| ,
3STRESS |,
+TENSE} ,

+TENSE 1STRESS|,
+TENSE 2STRESS]| .
+TENSE 3STRESS|,
-TENSE{

-TENSE 1STRESS|{,
~-TENSE 2STRESS|,
-TENSE 3STRESS|,
+ TENSE]

+TENSE 1STRESS|,
+TENSE 2STRESS!,
+TENSE 3STRES{|,
-TENSE] , ]
-T ENSE 1STRESS ¢,
-TENSE 2STRESS| .,
-YENSE 3STRESS|,
f

1STRESS |,
2STRESS|,
3sTRrESS |,
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WS EMIVOWELS"Y

W=|-CCNS -VOCAL -LOW +BACK +ROUND{,
Y=|-CONS -VOCAL «LOW ~BACK ~ROUND{.,
PHONUNIT

define the output symbols, using features or the symbols above
p=p, T=T, K=K, B=B, D=D, G=G, M=n, N=N, NG=NG,
vv=yV, F=F, THV=THV, THU=THU, 2=2, S=S, ZH=ZH, SH=SH, CH=CH, JH=JH,
1=, II=II, E=F, EF=FE, AE=AE, ER=ER, EH=EH, UH=0H, U=U, UU=0U,
0=0, 00=00, A=A, W=W, Y=Y, R=R, L=1, IH=JH, IR=IR,
RUH= |-CONS +VOCAL -LOW +BACK ~ROUND +RETROF{,
CHWA= |~CONS +VQCAL -~fOW +BACK =~ROUND|

DIACRITIC
defirne diacritics used in the output
>=|+NASAL|,

/1/=11STRESS |,

/2/={ 2STRESS| ,

/3/=13STRESS |,

/4/=] USTRESS] .

$FNL

TRANSFORPMAT IONS
I¥PLICIT AACC.

Give the rules, Unless specified, the mode of application
is simpultaneous (vs. single, AC, or repetitive, ACAC).

"UNY STRESSED VOWREL REDUCTION- (A) IN POLYSYLLABLES"
RULE 1 REDVOW1A .

|-CONS 4VOCAL (ALPHA) STRESS| =>
|-LCW -ROUND +BACK|

/<% _ 'C '|-CONS ¢VOCAL (BETA)STRESS| %, WHERE ALPHA > BETA>,

WONSTRESSED VOWEL REDUCTION- (B) IN MONOSYLLABLES"®
TRANS RETVOW1B.

SD % # & '0'C 5'V '0'C # & %,
WHERE 5 NINC1 ]1STRESS|.
SC ('|-CONS +VDCAL ~LOW -HIGH +BACK -ROUND USTRESS|) SUBSE 5.

"GEMINATE REDUCTION™
TRANS 2 GEMRED.

SD % 1')+CONS| (3% (4#)) 2* %, WHERE 1 EQ 2.
SC ERASE 2, ERASE W4,

"SCHWA DELETION
RULE 3 SCHWDA,
SCHRA => */<K% 'V *1'C _ | (ALPHR) STRESS|

"|+COR +SON| '|-CONS +VOCAL (BETA)STRESS| %,
WHFRE ALPHA > BET) >,

RULE SCHWDB
SCHWA => */<% '|-CONS #+VOCAL 1STRESS| _ '|+COR +SON| %>.
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"DENTAL CELETION"
RULE 5§ LCENDELA.

D => *,<% Y|+ANT +COR +SCN| _ & # %>,
RULE DENDELB.
T => %/<% '"|+COR +NASAL] _ & # %>,
RULE DENDELC,
T => *s<% 'J+ANT +CONT +STRID -VOICE| _ % %>,

"INTRODUCTION OF TRANSITIONAL STOPS"
TRANS 6 TRANSTOP. |
SD % 1'|+CONS ~VOCAL +NASAL (NU)ANT (MU)COR|
*{-SON (BETA)VOICE (EPSI)ANT (LAMBDA)COR (ALPHA)CONT| X,
WHERE (ALPHA><-) | (NU><EPSI) | (MU>XLAMBDA).
SC ('|+CONS =-VOCAL -SQN -CCNT (NU)ANT (MU)COR (BETA) VOICE =-STRID
-DEIREL]) ATRIS 1.

WPALATALIZATION®
TRANS 7 PALATA,
SD % 1'|+ANT +COR -SON -GONT (ALPHA) VOICE| (2#%) #
39|-CONS -VOCAL -BACK| 'V %.
5¢ FRASE 2, ERASE 3, |+PALAT| MERGEF 1.
RULE PAIATB.
|+PALAT| => {+STRID +DELREL]|.
TRANS PALATC OB.
SD % 1'{+PALAT| %.
SC 1+PALAT| ERASEF 1.

"SYLLABICIZING®
TRANS 8 SYLLAB.
SD % ' |+CONS -VOCAL (ALPHA)ANT (BETA)COR| (#)
1'|-CQNS +VOCAL +BACK ~LOR =-ROUND (GAMMA) STRESS]
2¢ }+CONS (MU) VOCAL {ALPHA)ANT (BETA)COR (NU).NASAL| %,
WHERE (GAMMA > 1) & ({(MU =.+4) | ((ALRHA = +) & (NU = +))).
SC ERASE 1, [+VOCAL| MERGEF 2. )

"NASALIZED VOWELS"™
RULE 9 NASVOW,
V => |+NASAL| /<% _ '{+#CCNS -VOCAL +NASAL| %>.

“"NASAL REDUCTION"
"MUST FOLLOW 9 NASVOW®
RULE 10 NASRED.
{ +CONS ~YOCAL +NASAL| => *
/<% *|-CONS +VOCAL +NASAl| _ 'C %,

"ALVEOLAR FLAPPIKNG"
"MUST FOLLOW 10 NASRED FOR 'HWANT TOQ' ®
"MOST FOLLOW 3 SCHWD TO AVOID '"*FEDERAL'W™
KOLE 4 ALFLAP
{+ANT +COR -30N -DELREL|
=> |+CONT +SON +DELREL|
/<% "|-CONS +VOCAL {AI PHA) STRESS])
(* {=ANT +COR +SOWE+CORT))
_ (#) ')-CONS +VOCAL (BETA) STRESS| %,
WHERE ALPHA < BETA >.
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"GLQTTALIZATION®
RULE 11 GLOT.
T 2> |+GLQTTALJ
/<% '|-CONS +VOCAL 1STRESS} '0'C _ 'SCHWA
"|+ANT +COR +SON =~STRID +VOICF| %>.

WRUH~RED UC TION"
TRANS 12 RUHRED.
3D % *<# % (']-CONS +VOCAL (BETA)STRESS| % 1R
21 |=CONS +VOCAL -LOW -ROUND +BACK (ALPHA) STRESS| ¥,
* % 1'R 2'{-CONS +VOCAL -LOW +BACK =RUUND (ALPHA)STRESS |
% '|~CONS +VOCAL (BETA)STRESS])
x> %
WHERE ALPHA > BETA
SC ERASE 1
{+RETROF| MERGEF 2.

"RUH-LESSNESS"
"MUST FCILOW RUH~REL"
RULE 13 RUHLESS.,
RUH => |-RETROF|
/<% 'C _| (ALPHA) STRESS| 'C % WHERE ALPHA > 1>,

"REGRESSIVF ASSINMILATION (FOR NASALS ONLY) "
TRANS 14 REGASS.
SD % 1'|+CONS -VOCAL +NASAL|{ (#)
' |+CONS -VOCAL (ALPHA)ANT (BETA)COR} X.
SC | (A\LPHA)ANT (BETA) COR] MERGEF 1.

MPROGRESSIVE ASSIMILATION"
ROLE 15 PROGASS.
| +CONS -VOCAL (ALPHA)VCICE| => | (BETA)VOICE]
/<% '| (BETA)VOICE| (%) _ %>,

uC~ING>"
"CONDITICN: NO ADDITIONAL ##"
TRANS 16 ING,
SD % *<# % ']-CONS +VOCAL 1STRESS| % 1'|-CONS +VOCAL +HIGH -BACK|
2'|+CONS ~VOCAL +NASAL -ANT| ¥> %,
SC |{+ANT +4COR| MERGEF 2,
|-ROUND -LOW +BACK| MERGEF 1,

CcP I,

control program = cycle through the rules once in the given order
$ENDTRA $MAIN FTRIN TRAN.,
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URDS

K-®

5<%
S<#
s<#
S<k
S<#

S
N< #
N<H
N<#
N<#
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NEU®

'R AT N 'T &> P<H 'T U2 -#> #>.
'P 'R 'Q2 'F 'U1 'ZH 'EH3 'N #> >,
'G 'UH1 'VV 'ER3 'N 'ER2 #> #),

'K YAE1 ‘P 'T 'EH2 'N #> #>, .

*F 'EET 'D 'EH3 'R 'EH2 'L ¥> #)>.

FROM NEO®
S<# ADJ<# 'L 'EE1 'F 'T #> PREP<# 'T 'U2 ¥ ¥,

S<#
S<#
S<#
S<#
S<#
S<#
S<#
S<#
S<#
S<#
S<#
5<¢#
S<#
8¢
S< ¢
S<#
S<#
S<H#
S<#

N<#
N<H
N<#

'R YEE1 'F 'EH3 'R YEH2 'N 'S 'YEH3 'Z ¥> #¥>,

'CH "R1 'K '03 'L 'EH2 'T #> #>.
'D 'O001 'EH3 'R 'I2 &> ¥,

CONJ<# 'AE1 'K 'D #> #>,

N<R
V<#
N<E
V<
'S ;
V<#
V<#
N<#
N<R
LS
N< B
N<C#
N<#
V<4
N<#

"F 'R 'YUHT "N 'T #> #>,

'S '001 ‘YF 'T ¥ 'EHZ 'N #> #>.
'UH1 *T YER3 'EHZ2 'N 'S #> #>,

'D 'R 'EE1T "M 'T #> #>,

'R 'II1 'NG # 'D #> #>,

"D 'II1 'D #> PRONK¥ 'Y 'U7 #> #>,
YI1T '™ #> POSS<# 'Y 'ER2 #> #>,

'S "AE1 'M 'P 'EH2 'L 'Z #> #>,

'S 'YOH1 'D YEH3 'N # 'L 'I2 ¥> #>.
'K 'AET YN 'P YII2 'NG > #>,

'K 'AEZ NG 'G 'EH3 'R 'U1 #>: #>.
'K 'A1 'T 'EH2 'N ¥> #>,

'II2 'N 'T 'R '03 'D 'UH1 ‘'K 'SH 'EH2 'N #>
'S 'E1 'II2 'NG #> #>,

"N 'UHT YTHU 'II2 ‘NG #> #>.

#)q
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Appendix D ~ Pipnal Rules with_ Edited Qutput

R ctfr PR SIS e G R SR ———

lines indicating that the rule did not apply have been deleted.
5,

“NEU- FEBRUARY
PHONLEXICON
FEATURES
CONS VOCAL SON CONT

1974

LON HIGH BACK ROUND ANT COR

TENSE VOICE STRID
NASAL RETROF

STRESS GLOTTAL LONG
SYLBND MORBND

VARIABLE
V =|-CONS +VOCAL|,
CON=| +CONS ~VOCAL]|,
C =|+CONS|,
NV =|+CONS| |
S% =|+SYLBND|,

MB =(+MORBND{,
NVi=C |

| =CONS =-VOCAL|

NV2=C |} |=CONS ~-VOCAL|
BND=MB | SB,
"OBSTRUENTS™
"STOPS™
P =]+CONS =-VOCAL =-SON
B =] +CONS -VOCAL -SON
T =}+4CONS -VOCAL ~-SON
D =]+4CONS ~VOCAL ~-SON
K =|[|+CONS -VOCAL =-SCN
G =|+4CONS -VOCAL ~-SON
"FRICATIVES"
VYV ={+CONS -VOCAL -SOCN
F =]+CONS =VOCAL =-SON
THV=] +CONS =-VOCAL ~SON
THU=| 4CONS =-VOCAL -SON
Z =}{4+CONS -VOCAL =-5SC\
S =]|+CONS =VOCAL =-SON
ZH =] +CONS ~VOCAL ~-SON
SH =|+CONS =-VOCAL ~SON
WAFFRICATESH
JH ={| +CONS =-VOCAL -SON
CH =| +CONS -VOCAL -SON
"NASALS ™
M =|+CONS =-VOCAL +SCN
N =;+CONS =-VOCAL +SON
NPA=| +CONS =VOCAL +SON
NG =} +CONS =VOCAL +SON
WL TQUID s"
L =|+CONS +VOCAL +SON
R =} +CONS +VOCAL +SCN
"SEMIVOWELS™
W =1-CONS -VOCAL -1OW
Y =]-CONS -VOCAL -LOW

|-CONS =-VOCALI.

SB,

| SB |

-=CONT
-CCNT
~CONT
=CCNT
-CONT
~CCNT

+CCNT
+CONT
+CCNT
+CONT
+CCNT
+CONT
+CCWNT
+CONT

-CONT
-CCNT

-~CCNT
-CCNT
=-CCONT
=CONT

+CONT
+CCNT

+BACK
-BACK

MB,

+ANT
+ANT
+ANT
+ANT
- ANT
=ANT

+ANT
+ANT
+ANT
+ANT
+ANT
+ANT
=ANT
-ANT

~ANT
- ANT

+ANT
+ANT
-ANT
=ANT

+ANT
=ANT

-COR
-COR
+COR
+COR
-COR
-COR

-COR
-COR
+CQOR
+COR
+COR
+COR
+COR
+COR

+COR
+COR

~-COR
+COK
+COR
-COKk

+COR
+COR

+ROUND|,
-ROUND] ,

-VOICE
+VOICE
-VOICE
+VOICE
- VOICE
+VOICE

+VOICE
-VOICE
+VOICE
-VOICE
+VOICE
-VOICE
+VOICE
- VOICE

+VOICE
-VOICE

+VOICE
+VOICE
+VOICE
+VOICE

+VOICE
+VOICE

~STRID} ,
-STRIDI|,
-STRID|,
-STRID{,
'STRID' ¢
-STRIDY{,

+STRID|,
+STRID| ,
~-STRID},
-STRID|,
+STRID|,
+STRID| ,
+STRID},
+STRID] ,

+STRID| ,
+STRID],

-STRID
-STRID
-STRID
-STRID

-STRID|

+NASAL|,
+NASALY,
+NASAL|{,
+NASAL}|,

14

-STRID],



"YOWELS™
I =}=-CONS
T1 =} -CONS
I2 =|~CONS
I3 =}-CONS
II =|~CONS
II1=|~-CONS
II2=|=-CONS
113=| -CONS
B =]=CONS
E1 =] =-CONS
E2 ={~CONS
E3 =] -CONS
EE =] -CONS
EE1=|~CONS
BE2=] -CONS
RE3=]~CONS
AE =] =-CONS
AE1=]-CONS
AE2=|~-CONS
AE3=]-CONS
IR =|=CONS
IR1=)-CONS
IR2={-CONS
IR3=}-CONS
IH =] -CONS
IH1=|-CONS
IH2= | =CONS
TH3=|-CONS
ER =] =CONS
ER1=] -CONS
ER2= | =CONS
ER3=}-CONS
EH =} -CONS
EH1=}-CONS
EH2=| =CONS
EH3=}-CONS
UH =|~-CONS
UH1=}-CONS
UH2= | -CONS
UH3=) ~-CONS
U =|—-CONS
U1 =]-CONS
U2 =|=-CONS
U3 =|-CONS
gu ={-CONS
UU1=]-CONS
UU2= | -CONS
Uu3=}{-CONS
0 ={-CONS
01 ={=-CONS
02 =|=CONS
03 =|-CONS

+VOCAL
+VOCAL
+VOCAL
+VOGAL
+VYOCAL
+VOCAL
+VOCAL
+ VOCAL
+VOCAL
+VOCAL
+VOCAL
+ VOCAL
+VOCAL
+VOCAL
+VO0CAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
+V0CAL
+ VOC AL
+VOCAL
+VOCAL
+VOCAL
+V0oCAlL
+VOCAL
+VOCAL
+VOCAL
+VOCAL
#VOCAL
+VOCAL

-LOW
-LOW
-LOW
-L0W
-LOW
-LOW
-LOW
-LOW
-LOW
-LOW
-LOW
-LOW
-LOW
=-LOW
-LOW
-LOW
+LOW
+LONW
+LON
+LONW
-LOW
-LOW
-LOW
-LOW
-LO¥W
-LONW
-LOW
-LONW
-1 0¥W
-LOW
-LOW
-LOW
-LOW
=-LOW
-LOW
-LONW
+LON
+LOW
+LOW
+LOW
-LOW
-LOW
-LOW
-LOW
-LONW
-LOW
-LOW
-LOW
-LOW
-LONW
-LOW
-LOR

+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
-HIGH
~HIGH
=HIGH
-HXIGH
- HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
~HIGH
=-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
-HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
+HIGH
-HIGH
-HIGH
-HIGH
-HIGH

- BACK
-BACK
-BACK
-BACK
- BACK
-BACK
=-BACK
-BACK
-BACK
-BACK
-RBRACK
-BACK
-BACK
=-BACK
~BACK
-BACK
- BACK
- BACK
-BACK
~BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+ BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK
+BACK

-ROUND
-ROUND
~ROUND
-ROUND
=-ROUND
-~ROUND
-ROUND
~-ROUND
~ROUND
-ROUND
-ROUND
-ROUND
-ROUND
-ROUND
-ROUND
-RQUND

-ROUND|

-ROUND
~-ROUND
-ROUND
-ROUND
~ROUND
-ROUND
+ROUND

-ROUND |

-ROUND
-ROUND
~ROUND
-ROUND
-ROUND
~-ROUND
-ROUND

-ROUND|

-ROUND
-ROUND
-ROUND

-ROUND|

-ROUND
-ROUND
=-ROUND
+ROQUND
+ROUND
+ROUND
+ROUND
+ROUND
+ROUND
+ROUND
+ROUND
+ROUND
+ROUND
+ROUND
+ROUND

+TENSE| ,

+T ENSE 1STRESS|,
+TENSE 2STRESS]| ,
+TENSE 3STRESS|,
~TENSE| ,

-TENSE 1STRESS|{,
—-TENSE 2STRESS),
-TENSE 3STRESS|,
+TENSE} ,

+TENSE 1STRESS|{,
+TENSE 2STRESS|,
+T ENSE 3STRESS|,
-TENSE{,

-TENSE 1STRESS|,
-TENSE 2STRESS),
~-TENSE 3STRESS|,

r

1STRESS |,
2STRESS] ,
3STRESS |,
+RETROF| ,
+RETROF 1STRESS|,

+RETROF 2STRESS|,

+RETROF 3STRESS|,
4

1STRESS |,
2STRESS) ,
3STRESS |,
+RETROF|,

+RETROF 1STRESS|,

+RETROF 2STRESS|,

+RETROF 3STRESS|,
4

1STRESS{,
2STRESS|,
3STRESS {,

[ 4

1STRESS |,
2STRESS| ,
3STRESS|,
+TENSE] ,

+TENSE 1STRESS|,
+TENSE 2STRESS{,
+TENSE 3STRESS|,
-TENSE}{ ,

-TENSE 1STRESS|,
-TENSE 2STRESS| ,
-TENSE 3STRESS|,
+TENSE| ,

+TENSE 1STRESS},
+TENSE 2STRESS],
+TENSE 3STRESS|,
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OC =|=-CONS5 +VOCAL ~-LOW -HIGH +BACK +ROUND -TENSE{,

001=]=-CONS +VOCAL ~LOW ~HIGH +BACK +ROUND ~TENSE 1STRESS],

002=|-CONS +VOCAL ~LOW -HIGH +BACK +ROUND ~-TENSE 2STRESS|,

0C3=| ~CONS +VOCAL ~-LOW -HIGH +BACK +ROUND ~-TENSE 3STRESS|,

A =|{~CONS +VOCAL +LOW -HIGH +BACK +ROUND]|,

A1 =| ~CONS +VOCAL +«LOW -HIsH +BACK +ROUND 1STRESS|,

A2 =|-CONS +VOCAL +LOW -HIGH +BACK +ROUND 2STRESS],

A3 =|-CONS +VOCAL +LOW -HIGH +BACK +ROUND 3ISTRESS|,

SCHWA=EH | IH,

RUH=| +CONS +VOCAL +SON +CONT -ANT +COR +VOICE ~STRID -LOW -BACK

-ROUND],

PHONUNIT
P=p, T=I, K=K, B=B, D=D,. G=G, M=M, N=N, NG=NG,
VV=yV, P=F, THV=THV, THU=THU, 2=2, S=S, ZH=2H, SH=SH, CH=CH, JH=JH,
I=I, II=II, E=E, FE=FE, AE=AE, ER=ER, EH=E{, UH=UH, U=U, UU=0U,
0=0, ©0=00, A=A, W=W, Y=Y, R=R, L=L, IH=IH, IR=IR,
SCHWA= |-CONS +VOCAL -LOW +BACK -ROUND|,
"ALVFOLAR FLAPS"
TAF= | +CONS -VOCAL +SON +CONT #ANT +#COR -VOICE -STRID|,
DAF=| +CONS -VOCAL +SON +CCNT *ANT +COR +VOICE ~-STRID|,
"GLOTT AL STQR™
GS =|-CONS -VOCAL -SON -CCNT -ANT -COR =VOICE -STRID +GLOTTAL]},
"SYLLABICS™
MS =| +CONS +VOCAL +SON =CCNT +ANT ~COR +VOICE -STRID +NASAL|,
NS =] +CONS +VOCAL +SON -CONT +ANT +COR +VOICE ~-STRID +NASAKL{,
NGS=| +CONS +VOCAL +SON -CONT ~-ANT -COR #VOICE -STRID +NASAL],
"SYLLABIC PALATO-ALVEOLAR [N ]"
NPAS=|+CONS‘+VOCAL +SCN -CONT -ANT +COR +VOICE ~STRID +NASAL|,
"DEVOICED [R]"
RDV={ 4CONS +VOCAL +SON +CCNT =ANT +COR -VOICE -STRID|,
"DARK [L]" -
DL =] +CONS +VOCAL +SON +CCNT =ANT =COR ¢VOICE =-STRIDI,

$=NB,

+=S BI
DIACRETIC
>= |+NASAL],
/1/={ 1STRESS|,
/2/=|25TRESS |,
/3/=| 3STRESS| ,
/4/=|4STRESS | .

$END

TRANSPORMATIONS
I¥PLICIT AACC,

"YOWEL REDUCTTONM
RULE 1 REDVOW,
| =CONS +VOCAL (ALPHA) STRESS| => |-LOW -ROUND +BACK -TENSE}/
<% _ ("1'NV ('BND ('BND).), 'BND ('BND) 'O'NV)
"|=CCNS +VOGAL (BETA)STRESS| %, WHERT ALPHA > BETAD.
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"SCHWA DELET ION®
TRANS 2 SCHWDA.
SD % "MB 'M1'NVY 17 |-CONS +VOCAL ~-LOW +BACK -ROUND (GAMMA) STRESS|
2(' |+SON]) 3('SB) ' |+SON|] 4{{'SB) {'MB))
1|=-CONS +VOCAL (BETA)STRFSS| %, WHERE BETA < GAMMA.
SC FRASE 1, FRASE 2, ,
IF <NNUL 3> THEN <ERASE 3> ELSE <ERASE 4>,
TRANS SCHWLB.
SD % '|-CONS +VOCAL (ALPHA)STRESS| '1'NV1
11} -CONS +VOCAL ~LOW +BACK -ROUND (GAMMA)STRESS| 2('|*SON])
3('SB) '(+SON| (4('SB) S('MB)) '|-CONS +VOCAL (BETA)STRESS| %,
WHERE ((ALPHA < BETA) & (BETA < GAMMA)),
SC ERASE 1, ERASE 2,
IF <NNUL 3> THEN <ERASE 3> ELSF <FRASE 4, ERASE 5>

"¢~ ING>"
TRANS 3 ING.
SD % *<% 'BND 1'|-CONS +VOCAL +HIGH =-BACK|
21| +CONS +VOCAL +NASAL -ANT| ‘'MB> %.
SC |+ANT +COR{ MERGEF 2,
|-ROUND ~LOW +BACK| KERGEF 1.

"SYLLABIGIZ ING"
TRANS 4 SYLLAB.
SD % 'C *O'BND 1'|-CONS +VOCAL -LOW +BACK ~ROUND (ALPHA)STRESS|
2'|4SON}| %, WHERE ALPHA > 1.
SC ERASE 1,
|+VOCAL ~LOW -BACK -RCUND (ALPHA) STRESS| MERGEF 2,
IF <2 INC1 |+CONS +VOCAL +SON +CONT =ANT|>
THEN <|{+RETROF| MERGEF 2>.

"RUH~-RED UCTION"
TRANS 5 RUHRED.
SD % 7* 8% ('|=-CONS +VCCAL 1STRESS|] 'C'NV2 2'|4SON| (3"BND 4('BND)
T'SCHWNA, 2'|+SON| (3'BND 4 (*BND)) 1'SCHWA '0'NV2
'|-CONS +VOCAL 1STRESS|) %, WHERE 7 NINC1 |+MORBND| |
8 NINC1 |+MORBND],
SC |*VOCAL *LOW *BACK *ROUND *STRESS| MOVEF 1 2,
FRASE 1, FRASE 3, ERASE 4,
IF <z INC1 {|+CONS +VOCAL +SON +CONT =ANT}>
THEN <|+RETROF} MERGEF 2>,

"R UH-LESSNE SS"
"MUST FOILOW RUH-RELY
RULE 6 RUHLESS,
RUH => |-CONS +BACK -RETROF|/
'2OF ("SB) ('MB) _, (ALPHA) STRESS| ('5B) ('#B) 'CON %,
WHERE ALPHA > 1>.

"NASALIZED VOWELS"
ROLE, 7 NASYVOW,
V => |+NASAL|/<% _ 'O'BND ' |+CONS ~VOCAL +NASAL} %>.



34

YINTRODUCT INN OF '"TRANSTITIONAL STOPS™
TRANS 19 TRANSTOP,

SD % 1Y|+CONS +#NASAL (MNU)ANT (MU)COR|

"|-SON (BETA)VOICE (EPSI)ANT

WHERE (ALvHADL-) | (NU><KEPSI) |

(*SB) ('4B)
(LAMBDA)COR (ALPHA)CONT| %,
(MU><LAMBDA) .

SC ('] +CONS -VOCAL ~SON =~CCNT (NU)ANT (MU)COR (BETA) VOICE =-STRID})
ADRIS 1.
YPALATALIZA TION"

TRANS 14 PALAT1.,

SD % 1'|-SON ~CONT +ANT +CCR| '0O'BND
3%|-CONS =VOCAL =-BACK}|

"|-CONS +VOCAL (ALPHA) STRESS|%,
WHERE ALPHA > 1.
SC |-ANT +STRID| MERGEF 1,
1 ALFSE 3.
RULE 15 PALAT2,
Y => #*/<% '|-50N -ANT +COR| _ %>.

TRANS 1€ PALAT3,
SD

% 1('|~SON +ANT +COK +STRID], '|-SON -CONT +ANT +COR|)
*1'BND '|=ANT +COR +STRID]| &%.
SC {-ANT +STRID| MERGEF 1.

"ALVEOLAR FLAPPING"
TRANS 12 ALFLAP,
SD % '|-CONS +VOCAL (ALPHA) STRESS]
((']+SON +CON1T-=ANT|, ! |+SON ~CONT +COR|)) '0'BND
19| -SON ~CONT +ANT +COR{ '0?!BND
2(%) '|-CONS +VOCAL {BETA) STRESS| %,
WHERE - (ALPHA > BETA} & {BETA > 1) & (NUL 2 | 1 EQ 2).
SC |+SCN +CONT{ MERGEF

TF <NNUL 2> THEN <|+SOF +CONT| MERGEF 2>.

"GLOTTAL STOP FORMATION"
RULE 13 GLOT.

T => |-CONS ~ANT -COR +GLOTTAL|/<% _ ('MB 'MB, 'BND 'C,
"|+VOCAL +ANT +COR +SON ~STRID +VOICE]) %>.

"DENTAL DELETION™
TRANS 9 DINDELD.,

SD % 'V 'O'NV '|+SON #ANT +COR| (*SB) 1'D (3'BND 4 (*BND)) 2'NV %,
WHERE ((NNUL 3) | ({2 NINC1 |+SON +CONT =ANT}|) &

(2 NINC1 |~LON +BACK{))).
SC FRASE 1,

TRANS DENDELT1.
SD % 'V 'O'NV '|-SON| ('SB) 1'%

(3'BND 4 ("BND)) 2'NV %,
WHERE ((NNUL 3) |

((2 NINC1 | +SON +CONT -ANT]) &

(2 NINC1 |-LOW +BACK}))).
SC ERASE 1,

"PULE 10 DENDELTZ2."

"APPFARS TO BE A SUBSET OF ALFLAP AND ASSIMULATION"
WD => %/<% ' {-CONS +VOCAL (ALPHA).STRESS| '|+COR +NASAL| ('SB)"

" _ ("BND ('BND)) '{-CONS +VOCAL (BETA)STRESS|%,"
" WHERE ALPHA < BETAD, ™
RULF 11 CENDELT3.

T => */<% '|+TOR +NASAI| _ ('MB ('MB)) '|+COR +NASAL| %>.



"REFGRESSIVE ASSIMIIATICN®
RULE 17 REGVOICE.,
| #CONS =VOCAL (BETA) VOICE| => | (ALPHA) VOICE|/
<% _ 'O'BND '|+CONS -VOCAL (ALPHA)VOICE| %,
WHERE ALPHA >< BETAD.
TRANS REGARTIC.
SD % 1'|+CONS (MU)ANT (NU)COR +NASAL| '0 'BND
'|+CONS =-VOCAL (ALPHBR)ANT (BETA)COR] %,
4ERE (ALPHA >< MU) | (BETA >< NU).
SC | (hLPHA)ANT (BETA)COF| MERGEF 1.

"PROGRESSIVE ASSIMILATIQN"
RULE 18 PROVOICE. .
| +CONS =VOCAL (BETA) VOICE| => | (ALPHA) VOICE}/
<% ']+CONS -VOCAL (ALPHA)VOICE| 'O'BND _ %,
WHERE ALPHA >< BETA>.
TRANS PROARTIC.
SD % '|+4CONS =-VOCAL (ALPHA)ANT (BETA)COR| 'O'BND
1| +CONS +NASAL (MU)ANT (NO)COR| %,
WHERE (ALPHA >< MU) | (BETA >< NOU).
SC { (ALPHA) ANT (BETA) COK| MERGEF 1.

"GFEMINATE REDUCTION"
TRANS 20 GEMRED,
SD % 1'C (5'BND 6('BND)) 2% %, WHERE 1 EQ 2.
SC FRASE 1, |+L1ONG| MERGEF 2,
IF <NNUL 5> THEN < ('|+SYLBND{) SUBSE 5, ERASE 6>

"NASAL REDUET ION"
RULE 8 NASRED.
| +CONS =VOCAL +NASAL| => */
<% '|-CONS +VOCAL +NASAL| _ 'O'BND 'NV %>,

"DARK [ L ]"
RULE 21 TARKL.
L => (=ANT =-COR| /<% _ ('C) 'MB %>,

"[ R ]-FLAPPING"
RULE 22 RFLAP,
R => |=-VOCAL +ANT| /<% '¥B 'MB. 'THU _ %3.

"[ P ]-DEVOICING"
RULE 23 RDEVOICE.
P => |-VOICE} /<% ('SB, 'BND 'BND) 'T _ %>.

Cp I.
$ENDTRA $MAIN FTRIN TRAN,
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"THF PRIME EXAMPLES FROM NEU®

"WANT TO GO

I REE READ BY FTRTIN
15 2 #
v

10 p

15V

20 %

t ¥ WA/1/ N T & &
% %k %k X TR ANSFORMATICNS

SCAN CALLED AT 1
AN TEST CALLED FOR
ANTEST RETURNS ** 1%

1"REDVOW

CHANGE, HAVE CSEXCH FOR

ANTEST CALLEL FOR
ANTEST RETURNS ** 71%x

8"NASVOW

CHANGE. HAVE CSEXCH FOR

ANTEST CALLEL FOR
ANTEST RETURNS *% 7%

13"ALFLAP

CHANGR, HAVE CS®XCH FOR
CHANGE. HAVE CSEXCH FOR

ANTEST CALL®D FOR
ANTEST RETURNKNS % 13%x%

CHANGE. HAVE CSEXCH FOR

ANTEST CALLED FOR
ANTEST RETURNS ** 1%*

22"GEMFED

CHANGE, CALL ELEMOP FOR
CHANGE, HAVE CSEXCH FOR
CHANGE. CALL ELEMOP FOR
CHANGE, CALL ELEMOP FOR

ANTEST CALLET FOR 23"NASREL

ANTEST RETURNS ** 1%*

CHANGE., CALL ELEMOP FOR

SCAN CALIFD AT 2

S<'MB VL'¥B 'W

V<'MBR 'G

W~ &
~
a—
~

-

11
12
13
Tl
16
17 G

18 0/1/
19 &

3o C2 e W a1 2 W
~
(9]
~

A1
'01

* ¥ KKk
I
" (AACC)
MERGEF IN
" (AACC)

MERGEF IN
" (AACC)

MZRGEF IN
MERGEF IN
18"REGVOICE" (AACC)

MERGEF  IN

" (AACC)
ERASE 0
MERGZF  IN
SUBSE 21
ERASE 0

" (RACC)
ERASE 9

TRANSFORMATICNS WHICH HAVE APPLIED ARE

1

D FEwN

1

8
13
18
22
23

RFDVCW
NASVOW
ALFLAP
FEGVOICE
GEMRED
NASPREL

'N T '*MB> P<'MB

'NB2 'MB>.

T U2/ # #6071/ % #

13

,SD= 23,

8
12
9
11

¢ SD= 24,

7

'T
RES= &,
RES= 0.
RES= 18.
RES= 22.
RES= 26.
RES= 9.

TOP

U2

TOP=

TOP=

TOP=

TOP=

TOP=

36
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TREE PEAD BY FTRIN
15 2 %
3V

10 P

15 V¥

20 %

R W OAd/1/ + TAP IB/2/ % £ G O/1/ & #

12 TAF | +LONG|
13 IH/2/ |-TENSE}

12 TAF
13 IH/2/
14 #

16 &

17 G

18 0/1/
19 &

37



"PFOFUSICNZ" S<'MB N<'MB 'P 'R

'ZH 'EH3
TREE READ BY FTRIN

18 AR
3N

17 &

'02 'SB 'F

'Y 'U1 'SB

'NB> 'MB>.

$ # PRO/2/+F Y C/1/ +# ZH EH/3/ N & ¢

KK TRANSFORMATICNS ok ARk
SCAN .CRLLEFL AT 1 I
ANTEST CALLED FOR 1MREDVOW ¥ {AACC)

ANTEST RETURNS *¥ {%*¥
CHANGE., HAVE CSEXCH FOR MEIRCEF IN

ANTEST CALLED FOR S"SYLLAB " (AACC)
ANTEST RETURNS % 7%x%
CHANGE, CALL ELEMOP FOR ERASE 0

CHANGE. HAVE CSEXCH FOR MERGEF LN
ANTEST CALLELC FOR* 6"RUHRFD " (AACC)
ANTEST RETURNS %% 7%

CHANGE. HAVE CSEXCH FOR MOVEF IN
CHANGE. CALL ELEMOP FOR ERASE 0
CHANGE. HAVE CSEXCH FOR MERGEF IN

ANTEST CALLEL FOPR 21"PROARTIC" (AACC),

ANTEST RETURNS *% 7%
CHANGE, HAVE CSEXCH FOR MRRGEF IN

SCAN CALLED AT 2
TR ANSFORKATICNS WHICH HAVE APPLIED ARE
1 1 REDVOW
2 5 SYLLAB
3 & RUHRED
4 217 PROARTIC

¢ SD= 2.

«SD= 6,
14

15
,SD= 7.

SD= 22.

15

RES= 6.
RES= 11.
RES= 13,
RES= 25.,

TOP=

TOoP=

TOP=

TOP=

38
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TREET READ BY FTRIN
1

S 2

3 N 4 %
5 F
6 R/2/
8 +
9 F
10 Y
11 071/
12 +
12 ZH
15 NPAS/3/
16 &

17 %

# # P R/2/ + F Y U/1/ + ZH NPAS/3/ ¥ &

6 R/2/ j-LOW +BACK -ROUMND +RETROY|
15 NPAS/3/ |-LOW ~-BACK —-ROUND}
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"GOVEFNOR:™ S<'MB N<'MB 'G 'OH1 'VV 'SB 'EH3 'R 'SB
N 'MB 'EH2 'R 'MB> 'MB>,

TREE READ BY FTRIN
15 2 %
3N 4 @
5 G
6 UH/1/
7 VvV
] 4
9 EH/3/
10 R
11 +
12 N
13 ¢
14 EH/2/
15 R
16 ¢
17 &

¢ #G OH/1/ VV + EH/3/ R+ N & EH/2/ R # #

ok ok TRANSFORYATICNS £ kK
SCAN CALLED AT 1 I
ANTEST CALLED FOR {"EEDVOW " (AACC) ,SD= 2.
ANTEST RETURNS *% 1%x
CHANGE. HAVE CSEXCH FOR MERGFF  IN 9
AN TEST CALLED FOR 3"SCHWDB " (AACC) ,SD= 4,
ANTEST RETURNS *% 7%x%
CHANGF. CPLL ELEMOP FOR ERASE 0 9
CHANGE, CALL ELZMOP FOR ERASF 0 10
CHANGE. CALL ELEMOP FOR ERASE 0o 11
ANTEST CALLED FOR SMSYLLAB " (AACC) ,SD= 6.
ANTEST RETURNS *% 71%x
CHANGE, CALL ELEMOP FOR ERASE 0 14
CHANGE. HAVE CSEXCH FOR MERGEF 1IN 15
CHANGE., HAVF CSEXCH FOR MFERGEF 1IN 15
ANTEST CALLED FOR  21"PROARTIC" (AACC) ,SD& 22,
ANTEST RETURNS *% 1%x
CHANGE. HAVE CSEXCH FOR MERGEF 1IN 12
SCAN CALLED AT 2
TRANSFORMATICNS WHICH HAVE APPLIED ARE

1 1 RECVOW

2 3 SCHWDB

3 5 SYLLAB

4 21 PROARTIC

RES= €. TOP=

RES= 9., TOP=

RES= 11, TOP=

RES= 25. TOP=

40



TREE PEAD BY FTRIN

18§ 2 &
3N u
5
6
7
8
12
13
15
16
17 %

# % G UH/T/ VYV + Y

15 R/2/ |-LOW -BACK -ROUND

%
G

0H/1/
v
+

¥
;

R/2/
'

$ R/2/ ¥ &%

+RETFOF|

41
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NCAPTAIN:" S<'MB NK'MB 'K 'AE1 'P 'SB 'T 'EH2 'N 'MB> '¥B),
TREE PEAD BY FTRIN

15 2 %
I N

N a SO uU E
<+

— ol =

13 &

t & K AE/1/ P + T EH/2/ N % &

Ak K K TRANSFORMATICNS K
SCAN C-ALLED AT 1 I
ANTFST CALLED FOR 59SYLLAB " (AACC) SD= 6. RES= 11. TOE, 1:5
ANTEST RFTURNS *% %%
CHANGE. CALL ELEMOP FOR ERASF o 10
CHANGE, HAVE CSEXCH FJOR MERGEF IN 11
ANTEST CALLEL FOR  14"GLOT " (AACC) ,SD= 15. RES= Q. TOP= P
ANTEST RFTURNS %% 1%
CHANGE., HAVE CSEXCH FOR MERGEF  INW 9
SCAN CALLED AT 2
TR ANSFORMATICNS WHICH HAVF APPLIFD ARE
1 5 SYLLAB
2 14 GLOT
TREE READ BY FTRIW
18 2 %
3N 4 ¥
5 K
6 AE/1/
7 E
8 +
9 GS
11 NS/2/
12 #
13 %

# # K AE/1/ P + GS NS/2/ & #%

11 ¥s/2/ {-1O0W ~BACK =-ROUND|
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S<'M3 NK'MB 'F 'EE1 'D 'SB 'EH3 'R 'SB 'EH2 'L

'*MB> 'MB>.
i%¢ FTRIN
2 *
3 N 4 %
5 F
6 ExE/1/
7D
8 +
9 EH/3/
10 R
11 +
12 FH/2/
13 L
14 #
SR D

B ¥E/1%/ D + EH/3/ R + EH/2/ L ¢ #
ERNE FORMATICNS ook o kX

1 I
1"RFDVOW " (AACC) »SD= 2. RES= 6. TOP= 1:S
BNES, % ] kN
s csr.xcn FOR MERGEF IN 9
o) 3NSCHNDB " (AACC) +SD= U4. RES= 9, TOP= 1:8
IS k% 1k
BB ELEMOP FOR ERASF 0 9
Il ELEMOP FOR ERASE 0 11
li® FOR 5"SYLLAB ' (AACC) »SD= 6. RES= 11. TOP= T2
NS *% (%%
IR EMOP FOR ERASFE 0 12
EEEECS EXCH FOR MERGEF IN 13
EDFEF OR 24"DARKL " (AACC) +SD= 25, RES= (. TOP= 1:5
IS %% 1%
BEES EXCH FOR MERGEF IN 13
RSN 2
BRSNS WHICH HAVE APPLIED ARE
l REDVOW
] 3 SCHNWLB
B S SYELAB
24 TDARKL
jrmrn
-
B N 4 4
5 F
6 EE/17
7 C
3 +
10 R
I3 DL/2/
14 #

' EE/1/ D «+ R DL/2/ % #

-BACK -ROUND|




"SOMF® MORF WORDS FROM NFO®
WLEFT TO:™ S<'MB ADJK'MB 'L 'EE1

"MB> 'NB>.
TREE READ BY FTRIN
15 2 4
3 ADJ 4 o4
5 L
6 EE/1/
7 ¥
8 1
9 #
10 PREP 11 ¢
12 T
13 u/2/
14 %
15 #

¥ 8 L EE/1/ F T % # T U/2/ ¢+ ¢

AR ko ok TRANSFORMATIONS ok ok ok
SCAN CALLED AT 1 I
ANTEST CALLEL FOR 14"GLOT " (AACC)

ANTEST RETURNS *¥ 1*x

CHANGE. HAVE CSEXCH FOR MERGEF  IN
SCAN CALLED AT 2
TRANSFORMATIONS WHICH HAVE APPLIED ARE
1 14 GLCT
TREE PEAD BY FTRIN
18 2 ¢
3 aDJ b4
5 L
6 EE/1/
7 ¥
8 GS
Q #
10 PREP 11 ¢
12 T
13 U/2/
14 %
15 #

¥ # L FE/1/ F GS # # T U/2/ % #

'F

¢ SD=

8

T *vMB., PREPC 'NB 'T

15.

RES=

0.

TOP=
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dWs S €8S,

Ld2, s SRa>N 9K >S e STIONINIAIY¥Y



TRFE RTEAD BY FTRIN
1S 2 &
3 N

E/1/

L-o B L~ BN o B2 s B )

NS/2/
GS
14 +
19 S
16 *
17 EH/3/
18 %
19 &

NwoO o oy &

N o =2

20 #

# ¥ R EE/1/F ¢+ R NS/2/ GS + S & EH/3/ 7 % %

13 NS/2/ |~LCW -BACK =ROUND|



SCAN CALLED AT

TRANSFORMATICNS WHICH HAVE APPLIED AFRE

FWN

RELVOW
SCHHWDB
RUHRED
GLCT

"CHOCOLATE: ™ SC'MB N<'MB 'CH 'A1 'K 'SB '03 'SB 'L
'MB> 'MBD.
TREE READ BY FTRIN
15 2 #
3N T
5 CH
6 A/1/
7 K
8 +
9 0/3/
10 +
11 L
12 EH/2/
13 T
14 4
15
# $CH A1/ K+ 0/2/ ¢ LEH/2/ T & &
kKK TRANSFQRMATIONS £k KRk
SCAN CALLED AT I
ANTEsT CALLEp FOR 1"REDVOR " (AACC) ,{f 2. RES= 6.
AN TEST RETURNS *% 1%%
CHANGE. HAVE CS'EXCH FOR MERGEF IN v 9
AN PEST CALLED FOR 3NSCHWDB M (AACC) ,SD= 4, RES= 9,
ANTEST RETURNS *% 2%
CHANGF., CALL ELEMOP FOR ERASE 0 9
CRANGE, CALL ELEMOP FOR ERASE 010
CRANGE. CALL ELEMOP FOR ERASE 0 9
WARNING. ELEMOP. TRYING TO FRASE NCNEXISTENT NOBE. NODE =
CHANGE. CALL ELEMOP FOR ERASE 0 10
WARNING, FLEMOP. TRYING TO ERASE NON®XISTENT NODZ. NODE =
ANTEST CALLEL FOR  6"RUHRED " (AACC) ,SD= 7., RES= 13,
ANTEST RETURNS **
CHANGE., HAVE CSEXCH FOR MOVEF IN 11
CHANGE. CALL ELEMOP FOR FRASE D 12
AN TEST CALLED FOR  14"GLOT " (AACC) ,S$D= 15, RES= 9,
ANTEST RETURNS %% 1%x '
CHANGE. HAVE CSEXCH FOR MERGEF  IN 13

* BH2

TOR=

TOP=

'T

9

10

Top=

TOP=

47



TREE READ BY FTRIN
15 2 %
3 N

CH

A/

L/2/
GS

EWa0IOH.nFE
3

b — A

15 ¢

# % CH A/1/ K + L/2/ GS % &

11 L./2/ |~LOW +BACK ~ROUND|

us



49

"DIARY: " S<'MB N<'MB 'D '001 'Y 'SB 'EH3 *SB 'R 'I2 'HB> 'MBD,
TREE READ BY P TRIN
15 2 #
I N 4 ¥
5 D
6 CC/1/
7 Y
8 +
9 EH/3/
10 +
11 R
12 172/
13 &
14 #

$ # D 00/1/ Y + BH/3/ + R I/2/7 % #

ok hok % TRANSFORMATIONS *k koK

SCAN CALLED AT 1 I

ANTEST CALLEL FOR THYREDVOW " (AACC) SD= 2. RES= 6, TOP= 1:8
ANTEST RETURNS *% 7%x

CHANGE., HAVE CSEXCH FOR MERGEF IN 9

ANTEST CALLEL FOR 3"SCHWDB " (AACC) »3D= U4, RES= 9., TOP= 1:5
ANTEST RETURNS ** 2%x

CHANGE. CALL ELEMOP FOR EPRASE 0 9

CHANGE, CALL ELEMOP FOR ERASE 0 10

CHANGE., CALL ELEMOP FOR ERASFE 0 9

WARNING. ELEMOP, TRYING TO EFRASE NONEXISTENT NODE. NODE = 9
CIANGE, CALL ELEMOP FOR [ERASE 0 10

WARNING. ELEKOP. TRYING TO ERASE NONEXISTENT NODE., NODE = 10

SCAN CALLED AT 2

TRANSFORMATICNS WHICH HAVE AFFIIED ARE

1 1 RELVOW
2 3 SCHWDB
TREE READ RY FTRIN
158 2 #
3N U #
5%
6 co/1/
7Y
8 +
11 R
12 172/
13 %
14 4

£ D0O0/1/ Y +R T/2/ ¢ ¢



"FRONT & BACK

TREE READ BY F'R
15 2 ¢
N

11 C

17 N

23 ¢

SC'MB NKYMB 'F 'R 'UHT 'N

# #FRU/1/ N

ok 2k TP ANSFORMATICNS

SCAN CALLEL AT
ANTEST CALLED FOR

1

§UNASVOW

ANTEST RETURNS *% 2%
CHANGE. HAVE CSEXCH FOR
CHANGE. HAVE CSEXCH FOR

ANTEST CALLED FOR

13"ALFLAP

ANTEST RETURNS %% 1%%
CHANGE. HMVE CSEXCH FOR

ANTEST CALLED FOR

ANTEST CALLED FOR

ANTEST CALLED FOR

ANTEST CALLEL FOR

NCIMB !

»

H/ 1/

-
SO D JO &

12
13
14
15
16
18
19
20
21
22

E/2/

e R e 3 e O 30 a3 2O T %
&5
~
-
~N

B

"ARY

'T

50

'MB> C<'MB 'AE2 'N 'D
'K '¥B> 'MBD,

T 8 ¥ AE/2/ N D £ # B AE/1/ K ¢ ¢

*k Kk
I

M¥RGFF
MERGEF

MIRGEF

*

IN
IN

IN

" (AACC)

" (ARCC)

15"DENDELD " (AACC)
ANTEST RETURNS %% 1%

CHANGE. CALL ELEMOP FOR ERAST

0

18"REGVOICE" (AACC)
ANTEST RETURNS %% 1%
CHANGE. HAVE CSEXCH FOR

MZRGFF

IN

19"REGARTIC" (AACC)
ANTEST RETURNS *% 1*x%
CHANGE. HAVE CSEXCH FOR

ANTEST RETURNS *¥ 2x%%
CHANGE, CRLL ELEHNOP FOR
CHANGE. CALL ELEMOP FOR ERASE

SCAN CALLED AT

2

MERGFF 1IN
23%NASREL " (AACC)
ERASE 0
it

TRANSFORMATICNS WHICH HAVE APPLIED ARE

N & W =

8
13
15
18
19
23

NASVOW
ALFLAP
DENDELD
REGVOICE
REGARTIC
NASRED

¢ SD=

7
13
' SD=

9,

14.

= 1o,

19.

20.

24,

RES= 0,
RES= 18.
RES= 20,
RES= 22.
RES= 23,
RES= Q.

TOPs

TOP=

TOP=

TOP=

TOP=

1:5

1:S

1:8

1:5

1:5

1:8

'y8>



TREE READ BY FTRIN

15 2 4
3 N

11 C 12

17 N 18

23 ¢

£ #F R UH>/1/ TAF

} % AE>D/2/ & % B AE/1/ K ¥ #

51



52

"SOFTEN: " SCHMB VC'MB 'S '001 'F 'T 'SB 'MB 'EH2 'N 'MB> 'MB>.
TREE READ BY FTRIN
15 2 ¢

3V

[Co IS - RENS T S s B o
]

10 #
11 §H/2/
12 N
13 4

14 #

£ £S5 00/1/ T + % FH/2/ N # 8

Ak Kok Kk TRANSTFORMATIONS ok koK
SCAN CALLED AT 1 I

ANTEST CALLEL FOR S"SYLLAB " (AACC) ,5D= 6, RES= 11, TQP= 1:5S
ANTEST RETURNS ¥k %%

CHANGE, TALL ELEMOP FOR ERASE 0 LR

CHANGE, HAVE CSEXCH FOR MERGEF IN 12

ANTEST CALLED FOR 16" CFNDEIT1Y (AACC) ,SD= 17, RES= 21, IQP= 1:5
ANTEST RETURNS #% 1%

CHANGE., CRLL ZILEMOP FOR ERASE 9 9

ANTEST CALLED FOR 21"PROARTICY (AACC) ,SD= 22, RES= 25, TCeP= 1:5
ANTEST RETURNS ** 1%x

CHANGE, HAVE CSEXCH FOR HERGEF IN 12
SCAN CALLED AT 2
TRANSFORMATICNS WHICH HAVE APPLIED ARE
1 5 SYLLAB
2 16 TENDELT1
3 21 PROARTIC
TREE FFAD BY FTRIN
158 2 %
3V 4 #
5 ¢
6 00/1/
7 F
9 +
10 4
12 H¥S/2/
13 §
14 %

B # S 00/1/ F + % MS/2/ & &

12 ¥S5/2/ |-LOW ~BACK -ROUND|



WOTTERANCE: " S<'MR N<'MB 'UH1 'T 'SB 'EH3
'*MB> ' MBD,
TREE READ BY FTRIN
158 2 %
3 N 4.#
5 UH/1/
6 T
7 +
8 EH/3/
9 R
10 +
11 #
12 EH/2/
13 N
14 s
19 &
16 %

# # UH/1/ T + EBH/3/ R + # EH/2/ N S & %

ok Aok TRANSPORMATICNS ok kK

SCAN CALLED AT 1 I

ANTFST CALLED FOR 1"REDVOW " (AACC) sp= 2.
AN TEST RETURNS ** 2%%

CHANGE. HAVE CSFEXCH FOR MERGEF 1IN 8

AN TEST CALLED FOR 3"SCHWDBE " {AACC) ,SD= 4,

ANTEST RETURNS ** 7%

CHANGF. CALL ELEMOP FOR ERASE 0 8
CHANGE. CALL ELEMOP FOR ERASE 0 10
CHANGE. CALL ELEMOP FOR ERASE 0 11
ANTEST CALLED FOR S"SYLLAB " (AACC) ,SD= 6,
ANTEST RETURNS ** 7%

CHANGE, CALL ELEMOP FOR ERASE 0 12
CHANGE. HAVE CSEXCH FOR MRERGEF 1IN 13
ANTEST CALLEL FOR 9MTRANSTOP" (AACC) . SD= 10.
ANTEST RETURNS ** 1%x%
CHANGE. CALL ELEMOP FOR ADRIS 17 13
ANTEST CALLEL FOR 14"GLOT " (AACC) ,SD= 15.
ANTEST RETURNS *% 1%
CHANGE. HAVE CSEXCH FOR MERGEF 1IN 6
SCAN CALLED AT 2
TRANSPFORMATICNS WHICH HAVE AEFPLIED ARE
1 1 RELVOW
2 3 SCHWDB
3 5 SYLLAB
4 9 TRANSTOP
5 14 GLCT

'R 'SB

'MB

'*EH2

TOP=

TOP=

TOP=

53

'N 'S

1:8



TREE PEAD BY FTFRIN

158 2 %
3N 4 #
5 UH/Y/
6 GS
7 4+
9 R
13 NS/2/
18 1
14 S
15 &
16 &

B & UN/1/ GS ¢+ R NS/2/ T S # ¥

13 NS/2/ |~LOW -BACK =-ROUND|
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"DREAMMT : ¥ S<'MB VLK'MB 'D 'R

TREE READ BY FTRIN

15§ 2 %
3V u #
5 D
6 R
7 EE/1/
8 M
9 1
10 #
11 %

¥ # D REE/1/ N'T & ¢

ok koK K TRANSFORMATIONS AOE Rk K
SCAN CALLED AT 1 I
ANTEST CALLEL FOR BYNASVOW " (AACC)

ANTEST RETURNS *% 7%x

CHANGE. HRVE CSEXCH FOR MERGEF IN
ANTEST CALLEL FOR 9UTRANSTOPY (AACC)
ANTEST RETURNS *%x 1%x

CHANGE. CALL ELEMOP FOR ADRIS 12
ANTEST CALLEL FOR 14" GLOT " {AACC)
ANTEST RETURNS ** 1%x

CHANGE. HAVF CSFXCH FOR MERGEF IN
ANTEST CALLED FOR 18"REGVOICE"™ (AACC)
ANTEST RETURNG ** 71xx*

CHANGE, HAVE CS EXCH FOR MERGEF IN
ANTEST CALLED FOR 23"NASRED " (AACC)
ANTEST RETURNS ** 1%x%

CHANGE. CALL ELEMOP FOR ERASE 0
SCAN CALLED AT 2
TFANSFORMATICNS WHICH BAVE AFFLIED ARE
1 8 NASVOW
2 9 TRANSTOP
3 14  GLOT
4 18 REGVGICE
5 23 NASRED
TREE READ BY FTIRIN
1585 2 %
3 v u #
5T
6 R
7 EP>/1/
13 p
9 GS
10 4
11 #

* # DREE>1/ PGS % &

* EE1

S D=

¢ SD=

¢ SD=

10.

15.

19.

24,

RES=

RES=

RES=

"M YT 'MB> 'MB>,

0.

1€.

ToP=

TOP=

TOP=

TOP=

TOP=

55



"RINGED: " S<'MB VCK'MB 'R 'IIN
TREE READ BY FTRIN
18 2 %

3V b &
5 R
6 11/,
T NG
8 #
9D
10 #

11 &

t &8 R II/1/ NG # D & &

ok ok TRANS FORMAT IONS ok ok
SCAN CPLLED AT 1 I

ANTEST CALLEL FOR B"NASVOW " (AACC)
ANTEST RETURNS *k 1x%

CHANGE. HAVE CSEXCY FOR MERGEF IN
ANTEST CALLEL FOR 9TRANSTOR" (AACC)
ANTEST RETURNS ** 1%

CHANGE. CALL ELEMOP FOR ADRIS 12
ANTEST CALLET FOR  23YNASREL " (AACC)
ANTEST RETURNS *% 1%

CHANGE., CALL FLEMOP FQR EFRASE 0
SCAN CALLFD AT 2y
TR ANSFORMATIONS WHICH HAVE APPIIFD ARE
1 8 NASVOW
2 9 TRANSTOP
3 23 NASRED
TREE READ BY FTRIN
158 2 #
3 v u *
5 R
6 II>/1/
13 G
8 ¢
9T
10 %
11 #

¢ $RIID/1/ G #D # &

¢ SD=

'NG 'MB 'D

10,

56

'MB> 'MB>.
RES 0. TOF= 1:5
FES= 1o, TOP= 1:5
RES 0. TOP= 1:5



57

. S<'MB V<'MB 'D *'II1 *D 'MB> PRONK'MB 'Y ‘U2 '*MB> '"MB>.
B ETRIN
g vV 4 #
5 ¢C
6 1T,/
7 C
B 4
2 BRON 10 #
11 Y
12 U/2/
13 ¢
¥

il tI/1/ D ¢ & Y 072/ % @

EMSFORMATICNS ¥k

1 I

o 10"PALAT1 " (AACC) ,SD= 11. RES= 17. TOP= 1:5S
rovelt e R

IS BXCH FOR MERGEF ™ 7

BRIEMOP FOR ALESE 7 11

EEFOR  11"PALAT2 " (AACC) ,SD= 12, RES= 0., TOP= 1
St =% | k%

S

EMOP FOR EPRASE 0 11
"
' WHICH HAVE APPLIED ARE
10 PALAT1T
B 11 PALAT2
TRIN
&
l.g v 4 4
S T
6 II/1/
8 #
P PRON. 10 &
7 JH
12 Uy2/
13 %

B 1117 % 8 JH U2/ % %



"FAT YOUBR:" SC'MB VC'MB "I !T
TREE READ BY FTRIN
15 2 #
3V Y o#
5 I//
6 T
7 4
8 POSS 9 #
10 ¥
11 EH/2/
12 R
13 #
14 ¢
8 I/1/ T % B Y BH/2/ R O
T TRANSFORMATIONS A KA K
SCAN CALLED AT 1 I
ANTEST CALLEC FOR  10"PALAT1 " (AACC)
ANTEST RETURNS %% 1%
CHANGE. HAVE CSEXCH FOR V¥SRGEF IN
GH ANGE. CALL ELEMOP FOR KLFSE 6
ANTEST CALLED FOR  11"PALAT2 " ({RACC)
ANTEST RETURNS *% 1%%
CHANGE. CALL ELEMOP FOR ERASE 0

SOAN CALLED AT 2

TRANSFORMATICNS .WHICH HAVE APPLIEDR ARE

1

2
TREE READ BY FTRIN
158 2 ¢
3V
8 POSS
14 %

¢ $I/1/ % § CH EH/2/ R % %

10
11

PALAT1
PALAT2

U *
5 I/1/
7 #
9
6 CH
11 EH/2/
12 R
13 ¢

'y

"MB> POSS<'MNB
SD= 11, RES=
6
10
+SD= 12. RES=
10

17.

VS

'EH2

'R

TOP=

TOP=

58

"MB>

1:5S

1¢S5

'MB>



"SAMPLFS ™ S<'MB NC'MB 'S 'AR1

*MB> 'YMBD,
TREE EEAD BY FTRIN
15 2 %

3 N §
S

AE/1/
M
+
E

10 EH/2/
111
12 #
13 2

14 #

OO~ AL

15 ¢

'M 'SB 'p

# S AE/1/ M + P ER/2/ L % 2 & #

Aok ek Xk TRANS FORMATIONS ok e ok
SCAN, CALLED AT 1 I

ANTEST CALLEL FOR 5nSYLLAy  (AACC)
ANTEST RETURNS %% 1#%x%

CHANGE., CALL ELEMOP FOR ERASE 0
CHANGE, HAVE CSEXCH FOR MERGEF IN
ANTEST CALLED FOR 3"NASVOR " (AACC)
ANTEST RETURNS %% 1kx

CHANGE, HAVE CSEXCH FOR MERGEF 1IN
AN TEST CALLED FOR 18"REGVOICE™ (AACC)
ANTEST RETURNS *% 7%

CHANGE. HAVE CSEXCH FOR MERGEF 1IN
ANTEST CALLEL FOR  23"NASRFD " (AACC)
ANTEST RETURNS k& 7Tk

CHANGE, CALL ELEMOP FOR ERASF 0
ANTEST CALLEC FOR  24"DARKL " (AACC)
ANTEST RETURNS #% 171%x%

CHANGE. HAVE CSEXCH FOR MERGFF IN

SCAN CALLED AT 2
TRANSFORMATIONS WHICH HAVE APPLIED ARE
1 5 SYIILAB
2 8 NASYOW
3 18 REGVOICE
4 23 NASRED
5 24  DARKL

,SD= 6.
10
11
«SD= 9,
6
,SD= 19.
7
'SD= 24,
7
¢ SD= 25,
11

'EH2

'L

'"MB '%

RES= 11. TOP=

RES=

RES=

RES=

RES=

0.

22,

0.

0.

TOP=

TOP=

TOR=

I0P=

59



TREE KEAl BY FTRIN

18 2 %
3N 4 &
5 S
6 AR>/1/
8 +
9 P
11 LL/2/
12 &
13 2
14 &
15 &

$ # S AE>/1/ ¢+ PDL/2/ ¥ 2 #% ¥

11 DL/2/ |-LOW ~BACK ~POUND|

60



61

WSUDTENLY:"™ SC'MB NC'MB 'S 'UH1 'D 'SB '®H3 'N 'SB 'MB 'L 'I2
TMB> 'MB>.
TRFE READ BY FTRIN
158 2 #
3N 4 ¥
55§
6 UH/1/
7T
B ¢
9 FH/3/
10 N
11 +
12 &
13 1L
14 Y/2/
15 #
16 #

# # S UR/1Y/ D+ ER/3/ N + 2 L I/2/ % &

Aok Kok k TRANS FORMATIONS KAk k
SCAN CALLFD AT 1 I

ANTEST CALLEL FOR 5"SYLLAB " (AACC) ¢SD= 6, RES= 11, T0OP= 1
ANTEST RETURNS %% 1%

S

CHANGE, CALL ELEMOP FOR ERASE 0 9
CHANGF, HAVE CSEXCH FOR MERGEF IN 10
SCAN CALLED AT 2
TRANSFORMATICNS WHICH HAVE AEFLIED ARE
1 5 SYLLAB
TREE FFAD BY FTRIN
18 2 k
3N 4 #
558
& UH/1/
7T E
8
10 NS/3/
11 +
12 %
13 1
14 172/
15 #
16 #

S UH/1/ D + NS/3/ + # L I/2/ # ¢

10 NS/3/ |-LOW <RACK -ROUND|



82

WCAMPING:™ SX'MB VK'MB 'K YAE1 'M 'SB 'P 'MB 'II2 'NG 'MB> 'MB>.
TRLCE READ BY FTRIN
18 2 %

3V

OB -IJTTN E
=

10
11 1172/
12 NG
13 &

14 #

¥ % K AE/1/ M + P % II/2/ NG ¥ &

ok Kok TRANSFORMATIONS %% Kok

SCAN CALLED AT 1 I

ANTEST CALLEL FOR 4" ING " {AACC) ,SD= 5, RES= J, TIP= 1:5
ANTEST RETURNS %% 1%x

CHANGE. HAVE CSEXCH FOR MERGEF IN | 2

CHANGE. HAVE CSEXCH FOR MERGEYF IN i1

ANTEST CALLED FOR S"SYLLAB "{AACC) ¢3D= 6, RES= 11, TOP= =S5
ANTEST RETURNS %% 1X%

CHANGE. CALL ELEMOP FOR FERASE 0 11

CHANGE, HAVE CSEXCH FOR MERGEF IN 12

ANTEST CALLET FOR BPNASVQW " (AACC) .SD= 9, RES= 0., TOP= 1:S
ANTEST RETURNS %% 7%

CHANG®, HAVE CSEXCH FOR MERGEF IN 6
ANTEST CALLELD FOR 18"REGVOICE" (AAEC) ,SD= 19. RES= 22. TOP= 1:5
ANTEST RETURNS %% 1%xx%
CHANGE., HAVE CSEXCH FOR MERCEF IN 7
ANTEST CALLED FOR 21"PROARTIC" (AACC) ,SD= 22, RES= 25, TOP= 1:5
ANTEST RETURNS %% 7%x*
CHANGE. HAVE CSEXCH FOR MERCEF IN 12
ANTEST CALLED FOR 23"NASRED " (AACC) SD= 24, RES= Q. TOP= 1:5
ANTEST RETURNS %% {3k
CHANGE. CALL ELEMOP FOR ERASE 7
SCAN CALLED ATl 2 .
TRANSFORMATICNS WHICH HAVE APPIIED ARE
4 ING
5 SYLLAB
8 NASVOW

18 REGVOICE
21 PROARTIC
23 NASRED

DN =W =



TRFE RBAD BY FTRIN
18 2 %
3V

E>/1/

o@mon &
M4+ >R

10 ¢
12 MS/2/
13 #

14 &

$ 4 K AED/1/ + P ¢ MS/2/7 % &

12 MS/2/ |-LOW ~BACK -ROQOND|
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"KANGAROO: "

"STRESS VARIANTHY *MB> Y MB>.
TREE READ BY FTRIN
18 2 %
3N 4 #
5 K
© AE/1/
7 NG
8 +
9 G
10 EB/3/
11 #
12 R
13 U1/2/
14 ¢
15 #
* % K AE/1/ NG + G EH/3/ + R i/2/ % &
Ak ok K TRANSFORMATIONS %%k Xk
SCAN CALLED AT 1 I
ANTEST CALLEL FOR 1"REDVOW " (AACC) ,SD=
ANTEST RETURNS ** 1%x*
CHANGE. HAVE CSEXCH FOR MERGEF IN 10
ANTEST CALLED FOR 3"SCHWDB " (AACCQ) , SD=

ANTEST RETURNS %% 2%x%

CHANGE. CALL ELEMOP FOR ERASE 0 10
CHANGE, CALL ELEMOP FOR ERASFE 0 11
CHANGE. CALL ELEMOP FOR ERASE 0 10
WARNING., ELEMOP. TRYING TO ERASE NCNEXISTENT NODE,
CHANGE. CALL ELEMOP FOR ERASE 0o M
WARNING. ELEMOP, TRYING TO EFRASE NONEXISTENT NODE.
ANTEST CALLED FOR 8"NASYOW M (AACC) ,SD=
ANTEST RETURNS *% 1x%
CHANGE. HAVE CSEXCH FOR MERGEF 1IN 6
ANTEST CALLEC FOR  23"NASRFT " (AACC) ,S D=
ANTEST RETURNS *% 1%
CHANGE. CALL ELEMOP FOR ERASE, 0 7
SCAN CALLED AT 2
TR ANSFORMATICNS WHICH BAVE APPIIED ARE
1 1 REDVOW
2 3 SCHWDB
3 8 NASVOW
4 23 NASRED
TREE READ BY FTRIN
158 2 #
3N 4o
5 K
6 AED/1/
8 +
9 G
12 R
13 0/2/
14 4
15 #

& # KAE>/1, + G R U/2/ & &

S<*MB NK'MB 'K 'AE1 'NG 'SB 'G

2.

u.

9.

2“.

'EH3

RES=

RES=

NODE

NODE

RES=

RES=

*SB

6.

9.

0.

J,

'R

TOoP=

TOP=

10
11

TOP=

m
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65

"COTTON:" S<'"MB N<'MB 'K 'A1 'T 'SB 'EH2 'N '"MB> 'MB>,
TRE® READ BY FTRIN
158 2 4

3N

- OV NN
e

-t

12 &
$ # XKA/1/ T ¢« EH/2/ N & #

Aok Ak Xk TRANSFORMATIONS ok K

SCAN CALLED AT 1 I

ANTEST CALLED FOR SNSYLLAB " (AACC) £SD= 6. RES= 11. TOP= 1
ANTEST RETURNS ** %%

CHANGE. CALL ELEMOP FOR ERASTF 0 9

CHANGE. HAVE CSEXCH FOR MERGEF IN 10

ANTEST CALLEL FOR 14" GLOT " {AACC) s SD= 15. RES= 0., TOP= 1:S
ANTEST RETURNS **% %%

CHANGE, HAVE CSEXCH FOR MERGEF IN 7

SCAN CALLED AT 2

S

TRANSFORMATIONS WHICH HAVE APPLIED ARE
1 5 SYLLAB
2 14 GLOT

TREE READ BY FTRIN
158 2 ®
3N

"\
—
~N

OO W~ &=
97}
~
N
~

W= o4 G B R W

AJ

12 ¢

£ % K A/1/ GS + NS/2/ & ¢

10 ¥5/2/ |~LOW =B2CK ~ROUND|



"INTRODUCTION:" S<'MB N<K'MB 'II2 'N
'SB 'SH 'EH2
TREE FEAD BY FIRIN
15 2 #

3N 3

4
5 11,2/
6
7
8
9
10
11
12
13 UHe1/
14
15
16
17
18
19

20 #

# 8 IX2/ N+ T RO/3/ + D UH/1/ K + SH SH/2/ N & #

Nk ok X T RANSFORMATIONS ok
SCAN CALLED AT 1 1

ANTEST CALLEL FOR 1"REDVOR " (AACC)
ANTEST RETURNS ¥ 17%x%

CHANGE, HAVE CSEXCH FOR MERGEF 1IN
ANTEST CALLEL FOR S5YSYLLAB " (AACC)
ANTEST RETORNS %% 7ok

CHANGE, CALL ELEMOP FOR ERASE 0
CHANGE., HAVE CSEXCH FQR MERGEF 1IN
AN TEST CALLED FOR 6"RUHRED " (AACC)
ANTEST RETURNS % 1%k

CHANGE, HAVE CSEXCH FOR MOVEF IN
CHANGE, CALL ELEMOP POR ERASE 0
CHANGE., HAVE CSEXCH FOR MERGEF 1IN
AN TEST CALLED FOR B"NASVOR "M (AACC)
ANTEST RETURNS ** 1%%

CHANGE. HAVE CSEXCH FOR MERGEF 1IN
AN TEST CALLED FOR  18"REGVOICF" (AACG)
ANTEST RETURNS ** 1%*

CHANGE. HAVE CSEXCH FOR MERGEF IN
ANTIEST CALLED FOR  21"PROARTIC" (AACC)
ANTEST RETURNS *% 7%

CHANGE. HAVE CSEXCH FOR MERGEF IN
ANTEST CALLED FOR  23"NASRED ™ (AACC)
ANTEST RETURNS *% 7k

CHANGE., CALL ELEMOP FOR ERASE 0
ANTEST CALLED FOR  26"RDEVOICEY (AACT)
ANTEST RETORNS *% 1%x

CHANGE. HAVE CSEXCH FOR MERGEF IN
SCAN CALLED AT 2 .

'SB 'T

'R

'03

N YMB> 'MB>.

,5D=

10
e SD=

17
18
SD=

Lo

RES=

RES =

RES=

RES=

RES=

RES=

'SB 'D 'UH1

6.

11.

13,

TOP=

TOP=

TOP=

TOP=

TOP=
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'K

1:S



TRANSFORMATIONS WHICH HAVE APPLIED ARE
1 REDVOW
5 SYLLAB
6 RUHRED
8 NASVOW
18 REGVOICE
<1 PROARTIC
23 NASRED
26 RDEVOICE

DR~ DN E WO -

TREE READ BY FTRIN
158 2 &
3N

I>/2/

Oo~dn &

DV/3/
11

12
13
14
15
16 SH

18 NPAS/2/
19 #

H/1/

T+ O W

20 #

# # II>/2/ ¢+ T RDV/3/ + D UH/1/ K + SH NPAS/2/ # 4

9 RDV/3/ |-LOWN +BACK -ROUND +RETROPF|
18 NPAS/2/ |~LOW =BACK -ROQUND|



WSAYING:"
TRFE READ BY FTRIN.
15 2 %
3 v

SK'MB V<K'MB 'S 'E1

SO Wwao~Na e
+

—t

12 #

$ & S E/1/ ¢ % 1172/ NG * ¥

Kk ok TRANSFORMATIONS Wk Kok
SCAN CALLED AT 1 I
ANTEST CALLED FOR 4nING " (AACC)

ANTEST RETURNS %% 1%

CHANGE. HAVE CSEXCH FOR MERGEF IN
CHANGE. HAVE CSEXCH FOR MERGEF IN
ANTEST CALLELD FOR B"NASVOW ™ (AACC)
ANTEST RETURNS *%* 1%xx

CHANGE, HAAVE CSEXCH FOR MERGEF IN

SCAN CALLIED AT 2 .
TRANSFORMATIONS WHICH HAVE APPLIED ARE
1 4 ING
2 8 NASVOW
TREE READ BY FTRIN
158 2 ¥
3V I
58S
6 E/1/
T +
8 #
9 IH>/2/
10 N
11 #
12 &

# #S E/1/ + & IH>/2/ N % #%

9 IH/2/ |-"TEN SE|

'SB

'MB

tI12

'NG

'MB>

'MB>,

68



YWNOTHING:" S<'"MB N<'*MB 'N 'UH1
TREE READ BY FTRIN
18 2 #
3 N u #
5 N
6 UH/1/
7 THU
8 +
9 1I/2/
10 NG
11 &
12 %

# # N UOH/1/ THU + II/2/ NG & #

ok % TRANSFORMATICNS Aok kK
SCAN CALLED AT 1 I
ANTEST CALLED FOR 4"ING " (AACC)

ANTEST RETURNS *% 1%

CHANGE. HAVE CSEXCH FOR MERGEF IN
CHANGE, HAVE CSEXCH FOR MERGEF IN
ANTEST CALLED FORe S"SYLLAB " (AACC)
ANTEST RETURNS *¥* 71%x%

CHANGE. CALL FLEMOP FOR ERASE N
CHANGE, HAVE CSEXCH FOR MERGEF IN
SCAN CALLED AT 2 .
TRANSFORMATICNS WHICH RAVE APPLIED ARE
1 4 ING
2 5 SYLLAB
TREE RERD BY FTRIN
1 S. 2
3N 4 %
5 N
6 UH/1/
7 THU
8 +
10 NS/2/
11 ¢
12 %

# # N UR/1/ THU + NS/2/ # &

10 NS/2/ |-LOW -BACK -ROUND|

'THU 'SB

, SD=

10
9

¢SD=

9
10

5.

6.

'II2 'NG 'NB>

RES= 0. TOP=

RES= 11. TOP=
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'¥B>,

1:5

1:5



70

w0y RETAIN:™ SC<Y'MB P<'MB 'T 'U1 'MB> VK'MB 'R 'I2 'SB 'T 'E1 'N
' NB> 'MBD,
TREE READ BY FTRIN
1S 2 ¢
3p 4 4
5 T
6 U/1/
7 4
8 ¥V 9
10 R
11 172/
12 +
13 T
14 E/1/
15 N
16 #
17 #

# £ TU// #RRI/2/ +TE/1/ N # &

* ok ok X TRANSFORMATICNS 3K kK
SCAN CALLED AT 1 I
ANTEST CALLED FOR 1"REDVOW " (AACC) »SD= 2. RES= 6. TOP= 1:8
ANTEST RETURNS *% %%
CHANGE. HAVE CSEXCH FOR MERCEF IN 11
ANTEST CALLED FOR 6"RUHRED " (AACC) /SD= 7. RES= 13, TOP= 1:5
ANTEST RETURNS *% 2%
CHANGE. HAVE CSEXCH FOR MOVEF IN 10
CHANGE. CALL ELEMOP FOR ERASE 0 11
CHANGE. HAVE CSEXCH FOR MERCEF IN 10
CHANGE. HAVE CSEXCH FOR MOVEF IN 19
CHANGE. CALL ELEMOP FOR ERASE 0 11
WARNING. ELENOP. TRYING TO FRASE NONEXISTENT NODE, NODE = 11
CHANGE., HAVE CSEXCH FOR MERGEF IN 10
ANTEST CALLED EOR 8"NASVOW " (AACC) ,SD= 9., RES5= J. TOP= 1:S
ANTEST RETURNS *x 7xx%
CHANGE, HAVE CSEXCH FOR MERCEF IN 14
SCAN CALLFD AT 2
TRANSFORMATICNS WHICH HAVE AEPLIED APRE
1 1 REDVOW
2 6 RUHRED

3 8 NASVOW



FTRIN
¢
3P

an
-

- -

VMO O~ e
»

13 1
14 E>/1/
15 N
16 #

17 ¢

¥ 0/ % & R/727 + T B>/1/ N # #

W +BACK -ROUND +RETROF|

71



72

"SURPRISE:" SK'MB N<'MB 'S 'EH2 'R 'SB 'P 'R *'001 'Y 'Z 'MB> fMB>
TRFE READ BY FTRIN
18 2 ¥

3N

ool
)
=
N
N
™~

10 R
11 cos1/
12 ¥
13 2
14 &
15 #

¥ #S EH/2/ R+ P ROO/1/ Y Z % &

ok ok ok TRANS FORMATIONS Ak ok Rk
SCAN CALLED AT 1 I
ANTEST CALLET POR S"SYLLAB ™ (AACC) ,SD= 6, RES= 11, TOP=  1:5
ANTEST RETURNS %% 7k
CHANGE. CALL ELEMOP FOR ERASE 0 6
CHANGE. HAVE CSEXCE FOR MERGEF 1IN 7
CHANGE, HAVE CSEXCH FOR MERGEF IN 7
ANTEST CALLED FOR 7YRUHLESS " (AACC) ,SD= 8. RES= 15. TOP=  1:§
ANTEST RETURNS ** 1%
CHANGE. HAVE CSEXCH FOR MNERGEF 1IN 7
SCAN CALIED AT 2 .
TRANSFORMATIONS WHICH HAVE APPLIED ARE
1 5 SYLLAB
2 7 RUBLESS
TREE READ BY FTRIN
158 2 4
3N 4 o8
5 9
7 SCHWA/2/
8 +
9 p
10 R
11 00/1/
12 Y
13 2
14 4
15 #

$ % S SCHWA/2/ ¢+ PR OO/1/ Y Z # ¢

7 SCHWA | +SON +CONT -ANT +COR ¢VOICE -STRID -RETROF|



73

wOLD MAN:" SC'MB A<CYMB '01 'L 'D 'MB> NK'MB 'M 'AE1 'N 'MB> 'MB>,

TREE READ BY, FTRIN
15 2 &
3 A

9 N 10 ¢
LRI
12 AE/Y/
13 N
14 #

15 #

P £0/1/L D¢ & NAE/1/ N H B

ok Aok ok TRANSFORMATICNS ¥k kokk

SCAN CALLED AT 1 I

ANTEST CALLED FOR 8UNASVOW " (AACC) «SD= 9. RES= 0. TOP= 1:§
ANTEST RETURNS ** 7%*

CHANGE. HAVE CSEXCH FOR MERGEF IN 12

AN TEST CALLED FOR 15"DENDELID ™ (RACC) 4SD= 16, RES= 20, TOP= 1:5
ANTEST RETURNS ** 71%x%

CHANGE. CALL ELEMOP FOR BERASE 0 7
AN TEST CALLED FOR 2U"DARKL " RAACC) ,SD= 25. RES= 0, TOP= 1:S
ANTEST RETURNS ¥** 1%
CHANGE. HAVE CSEXCH FOR MERGEF IN 6
SCAN CALLIED AT 2 .
TRANSFORMATICNS WHICH HAVE APPLIED ARE
1 8 NASVOW
2 15 DENDELD
3 24 DATGKL
TREE RERD BY FTRIN
18 2 %
3 A 4 *
5 0/1/
6 DL
8 ¢
g N 10
11 8
12 AB>/1/
13 %
14 #
15 #

# £ 0/1/ DL % % ¥ AED/1/ N ¥ %



T4

"SANITY CLAUSF:™ S<'MB N<'MB 'S 'AB1 'N 'SB '8H43 'SB 'T 'I2 '4B>
"NOT FROM NEOU" N<'MB 'K 'L '001 'Z 'MB> 'MB>.
TREE READ BY FTRIN

1% 2 W
3N

m N 15 #

21 %

¥ #S AE/1/ N + EH/3/ + T I/2/ % # KL 00/1/ 2 & #

ok Ak TRANS FORMATIONS ko kKK
SCAN CALLED AT 1 T
ANTEST CALLFL FOR 1"REDVOR " (AACC) ,SD= 2, RES= 6, TOP=  1:S
ANTEST RETURNS %% 2%%
CHANGE, HAVE CSEXCH FOR MERGEF 1IN 9
CHANGE, HAVE CSEXCH FOR MERGEF IN 12
AN TEST CALLED FOR 6"RUERED " (AACC) ,SD= 7. RES= 13, TOP=  1:S
ANTEST RETURNS *#% 1%x
CHANGE, HAVE CSEXCH FOR MOVEF IN 7
CHANGE. CALL ELEMOP FOR ERASE 0 9
CHANGE. CALL ELEMOP FOR ERASE 0 8
ANTEST CALLED FOR  13"ALFLAE " {AACC) ,SD= 14, RES= 18, TOP=  1:S
ANTEST RETURNS *% %%
CHANGE. HAVE CSEXCH FOR MERGEF IN 11
SCAN CALLED AT 2 .
TRANSFORMATICNS WHICH HAVE AFPLIFD ARE
1 1 RFDVOW
2 6 RUHRED

3 13 ALFLAP



TREE READ BY FTRIN
158 2 #
3 N

17,

AE/1/
NS/3/
10 +
11 TAF
12 IH/2/
13 4
14 N 15 #
16 K
17 L
18 00/1/
19 2
20 #

~N Oy J &=

21 ¢

$ £ S AE/1/ NS/3/ + TAF IH/2/ # # KL 0O/1/ 2 & &

7 NS/3/ |~LOW +BACK -ROUND|
12 IH/2/ | ~TENSE|



"SITTING ;" S<'MB VC'MB 'S 'II
TREE REAL BY FTRIN
18 2 %
3V 4 #
58§
6 1I/1/
7 1
8 +
9 #
10 1/2/
11 NG
12 ¢
13 %

$ S II/1/ T + % 172/ NG % #

sk o TRANS FORMATIONS ok Kk
SCAN CALLED AT 1 I
ANTEST CALLEL FOR 4" ING " (AACC)

ANTEST RETURNS ** 1%x*

CHANGE, HAVE CSEXCH FOR MERGEF IN
CHANGE. HAVE CSEXCH FOR MERCGEF IN
AN TEST CALLED FOR S5"S®¥ILAB ' {(AACC)
ANTEST RETURNS ** 1%%

CHFANGE. CALL ELEMOP FOR ERASE 0
CHANGE. HAVE CSEXCH FOR MERGEF IN
SCAN CALIED AT 2 .
TR ANSFORMATIONS WHICH HAVE APPLIED ARE
1 4 ING
2 5 SYLLAB
TREE READ BY FTRIN
158 2 &
3V u %
558
6 II/1/
7T
8 +
9 %
11 NS/2/
12 &
13 #

$ S II/1/ T + % NS/2/7 % &

11 NS/2/ | -1LOW ~-BACK =-ROUND|

'T. 'SR

1 SD=

11
10
,SD=

10
11

76

*MB 'I2 'NG 'MB> !4B>.

5. RES= (, TOP= 1:5

6. RES= 11, TOP= 1:8



WMISCHITF:®
TREE READ BY FTRIN
158 2 #

3N

OBV F
47

10 IX//
11 F
12 4

13 ¢

B ¥ M IX/2/ S + CH IT/1/ F & &

sk ok K TRANSFORMATIONS Mo ki
SCAN CALLED AT 1 I

ANTEST CALLED FOR 12"PALAT3 ¥ (AACC)
ANTEST RETURNS *¥ 1%x

CHANGF. HAVE CSEXCH FOR MERGEF IN

SCAN CALLED AT 2 .
TRANSFORMATICNS WHICH HAVE APPLIED ARE
1 12 PALAT3
TREE READ BY FIRIN
158 2 %
I N 4 +
5 M
6 IXI/2/
7 SH
8 +
9 CH
10 11,1/
11 F
12 #
13 &

# # M IT/2/ SH + CH II/1/ F % &

S<'MB N<C'MB 'M 'II2 'S

'SB

'CH 'II

11

'F YMB> 'MBD,

1

S



78

"THREE TREES:" S<'MB AK'MB 'THU 'R 'I1 '"MB> NK'MB *'T 'R 'I1 '2

"ME> ' MBD,
TREE READ BY FTRIN
18 2 ¥
3 A 4
5 THO
6 R
7 I/1/
8 #
9 N 10 4
11 1T
12 B
13 171/
14 2
15 #
16 #

£ & THU R I/1/ # # TR I/N/ 2 * &

¥k ok X T RANSFORMATIONS ¥k dkok
SCAN CALLED AT 1 T
ANTEST CALLEL FOR 25"RFLAP " (AACC) ,SD= 26, RES= 0., TQP= 1:8
ANTEST RETURNS %% 1x*x*
CHANGF. HAVE CSEXCH FOR MERGEF IN 6
ANTEST CALLED FOR 26"RDEVO ICE" (RACC) SD= 27, RES= 0., TOP= 1:8
ANTEST RETURNS ** 1%
CHANGE, HAVE CSEXCH FOR MERGEF IN 12
SCAN CALLED AT 2
TRANSFORMATIONS WHICH HAVE APPLIED ARE
1 25 RFIAF
2 26 RDEVOICE
TREE RFAD BY FTRIN
158 2 #
3 A 4 %
5 THU
& DAF
T 11/
8 #
9 N 10 #
11 T
12 RDV
13 1/1/
14 2
15 #
16 #

$# # THU DAFP I,1/ # # T RDV I/1/ Z % %
$END
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