Appendix A: Simulation word / nonword sets.

The following pages contain simulation word / nonword sets for:
The Word Similarity Simulation (Chapter 4).

The Monolingual Priming Simulation (Chapter 6).
- Word set.
- Orthographic and Semantic Codes

The Bilingual Single Network Model (Chapter 7).
- Languages A and B.
- Orthographic and Semantic Codes
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| The Word Similarity Simulation (Chapter 4).

Easy PDF Creator is professional software to create PDF. If you wish to remove this line, buy it now.

tr = "Transformation"”

Starred words do not conform to their language's predominant regularity.

Language One (OGs) Language Two (AYs)
Bases | Word Language | Mapping Bases | Word Language | Mapping
= Similarity Information | Similarity Similarity Information || Similarity
condition condition condition Mapping condition condition condition 9
-,/;‘Words Input_|Output || Input |Output| Input |Output! Tyee | Words Input_| Output|| Input |Output|| Input |Output| Type
A A A A au tay B B B B au
A A A A au gay B B B B au
A A A A | au fop* B B B B au
- A A A A au day B B B B au
A A A A au zay B B B B au
A A A A au zat* - B B B B | au
AR A B | tr fay B B B A
- A A A B tr bay B B B A tr
- A A A B tr set* B B B A tr
A A A B tr lay B B B A tr
A A A B tr may B B B A tr
E A A A B tr biy* B B B A tr
Mapping Types: au = "Autoassocation"
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The Monolingual Priming Simulation (Chapter 6).

= o
| Words | Nonwords j
- B
bad | ban gen  pin sow |
ber bar ger pir sud
bir baw gew pod sur
bor bed gd pon suw
gar | ben  gir por tad
_gin | bew giw pud taw |
god bd  gon pun ted
gun bin gor puw ten
ped bw  gow san ter
piw bod gud sar tew
pow bon gur saw tin
|__pur . bow  guw sed tir
|_sad . bud pad sen tiw
| sew bun pan ser tod
sod bur par sid tor
sun buw paw sin tow
tan gad pen Sir tud
tar gan per siw tun
| tid aw pew son tur
ton _ged pid sor tuw
C L
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Bilingual Single Network simulation (Chapter 7).

Key.

V = Vowel (a, e, i, 0, u)

C = Consonant (b, f, g, s, 1)

HF = High Frequency

LF = Low Frequency (30% of HF learning rate).)

SINGLE = Word form exists in only one language

BOTH = Word form exists in both languages.

LL = Legal in both languages

LN/NL = Legal in one language, Non-legal in the other.

COG = Cognate homograph (same form and meaning in each language)

NCG = Non-cognate homograph (same form, different meaning in each ianguage).

Language A - Language B

BT word | lang | rule |fr | word type # 1112 B| wod | lan rule |[frequenc word type
1B Fu i han oW HF | SINGLE LL ifs[afu] sau | B Ccvwv HF | SINGLE LL
t 2lgielal gea A e HF | SINGLE_LL 2[t jeju]| feu B Cwv HF SINGLE_LL
3[tlulel tue A [cw | HF SINGLE_LL 3/t [o[u] tou B [ cw HF SINGLE_LL
i 4lglili| gi A [ cw | HF | SINGLE_LL 4/gjofo! goo B | 6w HF SINGLE_LL
6|lglilo] "gio A [ cw | HF | SINGLE LL SEEEEEEET B | ow HF SINGLE_LL
6/glofi| goi A T cw | HF T SINGLE LL 6iglale| gae B cvwv HF SINGLE_LL
7/t jeja| fea A ' cw | HF [ SINGLE LL 7/s|uje| sue B cw HF SINGLE_LL
8{glilel gie A | cw | HF | SINGLE LL gl a i Hai B CwV HF SINGLE_LL
9 slojol soo A | cw | HF | SINGLELL | 9/s|ile| sie B Ccw HF SINGLE_LL
P10 T[T Tu] fu Al HF | SINGLE LL | 101 [ajo| fao B [ cw HF SINGLE_LL
1Ms|ijlo] sio A | cw | LF | SINGLELL | M/bJe|i [ bei B |lcwW liE SINGLE_LL
12lbloiu bou A ] cw | LF | SINGLE LL 12/|g|o|u| gou B cwv LE SINGLE_LL
13/b[iu| bu A jiew | LF | siNgEEL ] 183i1jefo]| teo B [ cw LF SINGLE_LL
CEESEITIE T = cwW | LF SINGLE_LL | 14t Ju i fui B cvV LF SINGLE_LL
f1o|f Julol el | A cw | LF | SINGLELL | 15/gli|a]| gia B cw LF SINGLE_LL
fts sjalej sae | A ew- | 'EF I SINGEETED 16/s elo| seo B Cvv LF SINGLE_LL
{17]t Jajul 1au oA ey | TR sINGEE N 17/s o |i ! soi ) cvv LF | SINGLE LL
i18/lbJufel bue | A | cw LF | SINGLE_LL | 181 |o|a]| foa B cvv LF | SINGLE_LL
L19ls [ uliesi "sia: | A S oW LF | SINGLE_LL | 190t "o il | foi B cwv LF SINGLE_LL
20/bla e| bae A T cw [ LF | SINGLE_LL | 200t [ele| tee B 1 eW LF SINGLE_LL
f21s [uu | suu A [ cw | HF | BOTHCOG | 21s |u u| suu B | cw HF BOTH_COG
2blu o] buo A [ cw | HF | BOTH.COG | 22| bJulo]| buo B cw | HF BOTH_COG
Bl flaja| faa A | cw | HF | BOTH.NCG 2] flafla| faa B [ cw [ HF BOTH_NCG
24| flifa] fa | A [ cw | HF | BOTHNCG A1 ]ila] fa B [ cw | HF BOTH_NCG
FEREET I ED | A [cw | LF | BovH CcOG 251 [i]e] fie B | cw LF BOTH_COG
i%, gia o] gao A [ cw [ LF | BOTH.COG 26/ glajo]| gao B | cw LF BOTH_COG
27/bloja boa A | cw | LF | BOTHNCG 27'b o |a boa B CwV LF BOTH_NCG
i28/|b/afla]| baa A [ cw | LF | BOTHNCG 28|bla a| baa B | cw P BOTH_NCG
29/1iaib| 1ab | A jove'l HF SINGLE_LL 20/ g lat gat B cve HF SINGLE_LL
Jojglifjg| gg | A [ cvc | HF | SINGLELL 30/t a[f] 1af Bl "icve HF SINGLE LL
iMNlslulb sub | A [Teve HF T SINGLE_LL b kb bib B cve HF SINGLE_LL
[2]blals] bas | A | cvc HF | SINGLE LL B2its | it sit B [ cve HF SINGLE_LL
3|t jas! tas A | cvc HF SINGLE_LL 33'bjojg bog B cve HF SINGLE_LL
Ml flols]| fos R ieve [ I SHE SINGLE_LL M it fif B cve HF SINGLE_LL
BBt bif I A {eve " HF SINGLE_LL | 35/ 1 |e[s]| tes B cve HF SINGLE_LL
¥b|s|ol1 sot | A CVC | HF | SINGLE LL | 36| fle|f fef B cve HF SINGLE_LL
Y7l ble [ el EloA [cve. HE SINGLE_LL | 7|blijt bit B | cvc HF SINGLE_LL
138 8 i ol | A T cvwc | HF SINGLE_LL | 38/ tlo[f] tof B | cvc HF SINGLE_LL
Migli|f] g | A eve T EE ) SINGIEEL | 39 bJu|g!| bug B | cve LF SINGLE_LL
i40| f [a s | fas | A fcve | EF | SINGLE L | | 40/ gle |t get B cve LF SINGLE_LL
‘ M gillelighTigegi - AUTICYE | LF | SINBIE L | | 41|t Te|g]| teg B cve LE SINGLE_LL
42] s FulisiEisusE WAoo e | SoNGIEN | | 42[bJult but B | cve EF SINGLE_LL
OENEETE T [AC1ieove [0 EET [ ISINGIERE. | [ 43]pla|s] gas B | cvc LF SINGLE_LL
4| gluft! gu A [evel | UF | ESINGiedl | 4 sleig seg B cvc LF SINGLE_LL
i5/b ajg. bag A 1 cvc | LF | SINGLELL | 451 (ufg] fug B | cve LF SINGLE_LL
u;g b a [ bl A T eve LF | SINGLE LL | | 4611 fuis | 1us B | eve LF SINGLE_LL
47]s [u |11 sut A i cvc | LF | SINGLELL i 47ibjo s | bos B | cve LF SINGLE_LL
8 f{o[1] fol A |[cove | LF 1 SINGLELL | 48[s ol b sob B cve EF SINGLE_LL
DA gE A | cvc | HF | BOTHCOG | 49/ flaft| fa B [cve | HF BOTH_COG
Solbjialf} baft | A | 6vc | HF | somcoe | {£°50(b [ alf]| baf B [ cvwc | HF BOTH_COG
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Continued.

_anguage A _anguage B
N 2138 word lang | rule |frequency| word type # (n[(R2[B] word lang | rule |frequency| word type
fi{o fob A | CVC HF BOTH_NCG 5[ f[o|[b | fob B CVC HF BOTH_NCG
‘ s,a|b| sab A cve HF BOTH_NCG 52|sia|b| sab B cve HF BOTH_NCG
4 BEEE 1ig A cve LF BOTH_COG IEEEEE 1ig B cve LF BOTH_COG
- tla|g| tag A cve LF BOTH COG 54i1ja|g!| tag B cve LF BOTH_COG
£ glolag sog A cve LF BOTH_NCG 86/s|olg sog B cve LF BOTH_NCG
s|{o|s S0S A cve LE BOTH_NCG 56/s|ols sos B cve EF BOTH_NCG
EEE ito A vCcv HF SINGLE_LN 571gldlu ggu B cecv HF SINGLE_NL
al/tla| ata A VeV HF SINGLE_LN 58/b{sj{a]| bsa B ccv HF SINGLE_NL
a/bju abu A vev HF SINGLE_LN 585 51 ssi B ccv HF SINGLE_NL
ultjal Wa A vCVv HF SINGLE_LN 60/bis|o bso B cecv HF SINGLE_NL
olgle| oge A vev HF SINGLE_LN 61sigli sgi B ccv HF SINGLE_NL
- R ] A | vev HF SINGLE_LN 62ls|t1jo]| slo B | cev HF SINGLE_NL
: uigle| uge A vev HF SINGLE_LN 63[b{t1le]| bte B ccv HF SINGLE_NL
ulslal ssa I A vev HF SINGLE_LN 64| f | f|lo| fio B ccv HF SINGLE_NL
BT R VCV HF SINGLE_LN 65/blgli bgi B ccv HF SINGLE_NL
a; sl aso A vcV HF SINGLE_LN 66is|gle sge B ccv HF SINGLE_NL
e|fla| efa A VeV LF SINGLE_LN 67/s |1 |u stu B ccv LF SINGLE_NL
uibja uba A VeV EE SINGLE_LN 68/ 1 |t|a| Ha B ccv LF SINGLE_NL
Uisin usu A VCV EE SINGLE_LN 69/gifla gfa B ccv LF SINGLE_NL
oitla ota A VCV EE SINGLE_LN 701 'sio fso B ccv LF SINGLE_NL
ucb ubi A vCV EE SINGLE_LN ZrUEEE 1 bfi B ccv LF SINGLE_NL
ulgliu ugu A vcv EE SINGLE_LN 72i¢gltio gfo B ccv LF SINGLE_NL
o|f|e ofe A vCV iE SINGLE_LN 73/s|slu ssu B cev LF SINGLE_NL
a/b e abe A vCcVv EE SINGLE_LN 74|b|t1]a bta B ccv EF SINGLE_NL
ilglal 'iga A VeV LF SINGLE_LN 78igis|i gsi B ccV LF SINGLE_NL
[ EE ifi A VCV EF SINGLE_LN 76{s|[b|u| sbu B CccV LF SINGLE_NL
B EEE iif A vve HF SINGLE_LN 77/e [s[b | esb B vce HF SINGLE_NL
ilolgl iog A VVC HF SINGLE_LN 78{o|b |1 obt B vce HF SINGLE_NL
ujejt uet A vvC HF SINGLE_LN 79/o0is|b osb B vee-I° HF SINGLE_NL
CHEEE oit A vVC HF | SINGLE_LN 80|ujtjf utf B vece HF SINGLE_NL
elelt eef A VVC HF | SINGLE_LN 81lulgib| ugb B vce HF SINGLE_NL
alu[b| aub A vvC HF SINGLE_LN 82/e|g| b | egb B vce HF SINGLE_NL
ule|g| ueg A vvC HF SINGLE_LN | 83[o [t [b]| ofb B vCcC HF SINGLE_NL
ojujg oug A vve HF SINGLE_LN 84/ ijglb| igb B vce HF SINGLE_NL
o/i|g! oig A VVC HF SINGLE_LN CHEEENE iff B vce HF SINGLE_NL
ojujt out A vvC HF SINGLE_LN 86/e | g|s egs B vce HF SINGLE_NL
aibaciiti=as LA vvC LF SINGLE_LN 87/u|b|f ubf B vce LF SINGLE_NL
e|i|g| eig A vvC LF SINGLE_LN 88[{u|s|f usf B vce LF SINGLE_NL
ujajg uag A vvC LE SINGLE_LN 8jolf|s| ofs B vce LF SINGLE_NL
ala|g aag A vvC LR SINGLE_LN o vt e 8 B vce LF SINGLE_NL
oflu|s| ous A vvC LE SINGLE_LN 91le |1 |1 etl B vee LF SINGLE_NL
elalf eaf A VVC LF | SINGLE_LN Rlojglt ogt B vce LF SINGLE_NL
B iat A vVvC LF SINGLE_LN 93/o|b[g| obg B vCce LF SINGLE_NL
ejo]f eof A vvC LF SINGLE_LN 94leig|t egt B vce LF SINGLE_NL
aja|/b| aab A vvC LF SINGLE_LN 95/a|b|g| abg B vce LF SINGLE_NL
ilals ias | A vVvC LF | SINGLE_LN 96|i [tlg itg B vce LF SINGLE_NL
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Orthographic and Semantic Codes for languages used in the Bilingual Single Network model.

Cognate homographs are indicated by bold text.

Non-cognate homographs are indicated by italicised text.

In each language list, translation equivalents appear in the same position. .
Presence of a dark square indicates an activated unit.

Language A.
Orthographic Code Language Code Semantic Code Language Code

First letter 4 per language Semantic Features 1-120 4 per language
: Second letter

Third letter
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Appendix B: Experimental Stimulus Sets.

The following pages contain Experimental Stimulus sets for:
The Bilingual Priming Study.
The first Bilingual Language Switching Study.

The second Bilingual Language Switching Study.
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Appendix C: Orthographic Characteristics.

The following pages contain an explanation of the orthographic characteristics
measure, and then measurements for the experimental stimuli. These are
initially summarised for all the experiments, and then shown individually for:

The Bilingual Priming Study.
Language Switching Study 1.

Language Switching Study 2.
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Orthographic characteristics of Experimental Stimuli.

The following pages contain tables listing the stimuli used in the empirical studies, along with values

. indicating how characteristic they are of the English and French language. The values indicate the log of

' the mean probability of occurrence of the bigrams / trigrams comprising each item, according to English

- and French corpus counts. All bigram and trigram log probabilities are negative, since they are less than
one. However, for convenience, they are shown in the tables as positive values.

A frequently occurring bigram or trigram will generate a small negative log probability - thus the higher
the value, the rarer the letter string.

In the difference column:
A positive number corresponds to a string that comprises grams more probable in French.
A negative number corresponds to a string that contains grams more probable in English.

The corpuses were obtained from a set compiled on the Oxford University Central Computing Services,
available by anonymous fip at ermine@ox.ac.uk, in the /languages/ directory.
The gram probabilities are not scaled according to frequency of usage of the words in spoken or written

language.

' Example 1: VOICE.

The word VOICE decomposes into the bigrams VO, OI, IC, and CE; and to the
trigrams VOI, OIC, and ICE. The probabilities of these grams occurring in each
language are as follows:

|
j English  French
!

' VO 0.000967 0.001654
‘ 0)| 0.001369 0.002771
’ IC 0.009640 0.002998
I CE 0.005205 0.004856
| VOI 0.000071 0.000380
’ OIC 0.000102 0.000005
l ICE 0.000902 0.000643

The mean bigram probability is thus 0.004295 in English and 0.003070 in French.
The mean trigram probability is 0.000358 in English and 0.000343 in French.

The negatives of the logs of these values gives the following indexes for this word.

| Bigrams | Trigrams  Difference %
[Mean English | Mean French |Mean English |Mean French | Bigram | Trigram |
F gof | 28 [ 845 1 3MBT | 05 | 002 |

This word has a fairly similar characteristics in French and English.
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Example 2: POOR.
The word POOR decomposes into the bigrams PO, OO, and OR; and into the
trigrams POO and OOR. The probabilities of these grams occurring in each

language are as follows:

English  French

PO 0.004113 0.003768
00 0.003205 0.000153
OR 0.010666 0.006237
POO 0.000173 0.000005

OOR 0.000157 0.000032

The mean bigram probability is thus 0.005995 in English and 0.003386 in French.
The mean trigram probability is 0.000165 in English and 0.000019 in French.

The negatives of the logs of these values gives the following indexes for this word.

| Bigrams Trigrams Difference
Mean English | Mean French | Mean English | Mean French Bigram Trigram
2.22 2.47 3@ | 473 -0.25 -0.95

This word is much more characteristic of English than of French.

Note that not all words that appear characteristic of just one language will
necessarily have this fact reflected in their bigram and trigram stais: these
differences may only arise in higher order statistics.
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Bilingual Priming Study.

Table showing the orthographic characteristics in English and French, for the filler stimuli in
the Bilingual Priming Study. Values show the negative of the logs of the mean gram
probabilities of occurrence averaged over all the grams in each string, and over all strings.
The larger the number, the rarer the components of a string.

Easy-RbR-Creator-is professional software to create PDF. If you wish to remove this line, buy it now.

[ Mean Bigram Frequencies o Mean Trigram Frequencies T
' English Corpus ’ French Corpus l English Corpus [ French Corpus
1 Mean SD | Mean SD Mean SD Mean SD
‘ [ ,
|
: ” Words  English 2.17 0.17 2.12 0.25 , 3.11 0.33 3.19 044 |
- French 2.15 0.15 2.04 0.23 3.18 0.32 3.04 0.41
e I ok |
”' Nonwords A’l 217 033 | 2.07 023 | 3.14 044 | 3.10 0.55
e | | t ARG
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Appendix D: Additional t-tests for the Bilingual Priming Study.

The following pages contain two additional tables of t-tests for the'Bilingual Priming Study
(see Chapter 8).

Table D.1 shows the differences between unprimed and primed RT conditions using
independent samples t-tests over pooled data.

Table D.2 shows the differences between first and second presentation RTs using paired
samples t-tests for subjects' individual data.
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Appendix E.

The frequency-by-priming interaction in 3-layer networks.

Hidden units and output units in 3-layer networks conventionally employ a sigmoid
activation function (see Fig. E1) to convert the net input activation arriving at a given unit to
its output activation state. Net input activations of large magnitudes cause the unit's resulting
activation state to tend towards 0 for negative values and 1 for positive values.

Figure E1: The sigmoid activation function.
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For poorly trained mappings (e.g. low frequency words), the extra training involved in
priming can move unit activations from intermediate values towards 0 or 1 as required by the
mapping. For well trained mappings (e.g. high frequency words), unit activations will already
be close to 0 or 1. Extra training will generally only serve to increase the magnitude of the
net input activation to a unit, in an attempt to push it ever closer to 0 or 1. The increase in
performance from a given number of training cycles will be less for well trained mappings
than poorly trained mappings. This is the ceiling effect.
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Fig. E.2 illustrates a frequency-by-priming interaction arising out of applying the asymptoting
output activation function to the additive input contributions of frequency and priming. The
identical contribution of priming at input has a much weaker effect on high frequency words

than on low frequency words. Only the top half of the sigmoid function is shown in this
figure.

Figure E2: An example of the frequency by priming interaction for a unit involved in
word recognition (after Plaut et al, 1996).
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