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First- and second-order approximations to English and orthographic neighbor ratio values are
provided for Paivio, Yuille, and Madigan's (1968)925 nouns. First- and second-order approxima
tions to English are information theory measures of the probability of generating a word on a
letter-by-letter basis. The orthographic neighbor ratio is the frequency of a word divided by the
sum of the frequencies of all words that can be generated by changing one of its letters. Thus,
the orthographic neighbor ratio provides a measure of a sophisticated guessing model in which
partial information about a word is obtained and a decision is made on the basis of the relative
frequencies of the possible responses. Correlations with existing norms are reported.

The 925 nouns scaled by Paivio, Yuille, and Madigan
(I968) have received over 350 citations in the last
5 years (Social Science Citation Index, 1977·1981).
In addition to the originally published values of imagery,
concreteness, and meaningfulness and easily obtained
frequency measures (e.g., Rubin, 1980), scales of famil
iarity (paivio, Note I) and free recall (Christian, Bickley,
Tarka, & Clayton, 1978) are available for these 925
nouns. The purpose of this paper is to add three scales
to this collection: first-order approximation to English,
second-order approximation to English, and ortho
graphic neighbor ratio.

Manelis (I 974) distinguishes between two types of
variables: Structural variables depend on relations
internal to the strings of letters, whether or not they are
words, whereas lexical variables depend on the properties
of words as wholes. First- and second-order approxi
mations to English are structural variables; that is, the
values obtained are independent of whether or not a
string of letters is a word. As these two measures are
calculated on a letter-by-letter basis, they are most
appropriate for models that assume that people process
words in a similar fashion.

The shorter or more common the spelling of a word,
the easier it should be to process in a host of psycho
logical tasks (e.g., Engel, 1974;Miller, Bruner, & Postman,
1954; Rice & Robinson, 1975). As high-frequency
words tend to be shorter (Miller, Newman, & Friedman,
1958) and have more common spellings than low
frequency words (Landauer & Streeter, 1973), spelling
patterns need to be measured if frequency effects are

Reprints and computer-readable norms are available from the
author. I wish to thank Allan Paivio and Donald Olivier for
making their norms available to me.

to be isolated. The concept of order of approximation
to English (Miller & Selfridge, 1950) can be used to
determine how likely words occur in the process of
randomly sampling letters. This method was chosen
over several other measures of letter statistics (Massaro,
Venezky, & Taylor, 1979; Travers & Olivier, 1978)
because of its direct tie to information theory. In
zero-order approximation, the word "boy" is created
with a probability equal to the probability of drawing a
blank, then a "b," then an "0," then a ''y,'' then another
blank. As there are 27 characters (26 letters plus blank),
all equally likely in a zero-order approximation, the
probability is {1/27)5. In general, it is (1/27) to the
(L + 2) power, where L is the length in letters. For the
first-order approximation, the five 1/27 figures are
replaced by their actual probabilities of occurrence. For
the second-order approximation, the probabilities of
drawing a blank, a "b" given the blank, an "0" given
the "b," a "y" given the "0," and a blank given the ''y''
are multiplied. More details on the mathematics for a
similar measure can be found in Travers and Olivier
(1978). In order to convert the products of probabilities
obtained in the zero- through second-order approxima
tions to an information measure, the logarithm to the
base two is taken. This compresses the range of values
and makes their distribution more normal. The log
arithm also makes the zero-order approximation a linear
transformation of length in letters, allowing the simpler
term length in letters to be used while conceptually
placing it on a continuum. Length in letters is known to
correlate highly with pronounceability (Spreen &
Schulz, 1966), as weB as with other variables, and has
been studied as a factor in tachistoscopic recognition
threshold (Richards & Heller, 1976).

The probabilities used in the calculations are from

Copyright 1981 Psychonomic Society, Inc. 713 0005-7878/81/060713-09$01.15/0



714 RUBIN

RESULTS

Table 1
Values for FOA, SOA, and ONR for 925 Nouns

Table 1 presents values of first- and second-order
approximations to English (FOA and SOA) and ortho
graphic neighbor ratio (ONR) for the 925 Paivio et al,

unpublished tables by Olivier (Note 2). These tables
were formed by counting the probabilities of letters and
bigrams (including blanks as a letter) in the first five
million letters of the corpus on which the Kucera
and Francis (1967) word count was made. The five
million letters include nearly the total corpus of slightly
over one million words used by Kucera and Francis. To
use Miller and Selfridge's (1950) term, the Kucera and
Francis count can be considered as the appropriate
"text" approximation to English.

The orthographic neighbor ratio is taken from
Landauer and Streeter (1973). It is the ratio of the
frequency of a word in the Kucera and Francis (1967)
count divided by the sum of the frequencies of all its
orthographic neighbors. A neighbor is defined as any
word that can be formed by changing up to one letter
of the originalword. Thus, for example, the neighbors of
"boar" are "bear," "boat," "boaz," "roar," and "boar"
itself. Words not listed in Kucera and Francis are given a
frequency of zero. The orthographic neighbor ratio
provides an index of how well a word would fare in a
tachistoscopic recognition or similar task under a sophis
ticated guessing hypothesis in which partial information
about the stimulus is obtained and a decision is made on
the basis of the relative frequencies of the possible
responses. The orthographic neighbor ratio can give
reasonable results only when length in letters is held
constant, as it was in the original Landauer and Streeter
(1973) article. There are fewer neighbors for longer
words, and therefore the effect of this variable, when
length is free to vary, is the opposite of that expected
from a sophisticated guessing or other reasonable model.
As the variable may work with length held constant, it
provides a plausible psychological theory if word length
is used as a cue in searching lexical memory. Similarly,
first- and second-order approximations to English are
most valuablewhen length is held constant, because they
correlate highly with length, -.97 and -.92, respec
tively, for the 925 nouns used here, allowing length to
mask any independent effects of these variables.
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WORD FOA SOA ORB WOIlD FOA SOA ONR

LII'IE - 2~. 808 -19.1J17 0.0032 nOOD -28.569 -28.256 0.OB3
LINIl: - 2 .708 -22.1!lQ 0.0389 rOLLT -30.645 -21.387 0.0833
LORD -23.177 -20.875 0.19 ')0 GEES! -25.061 -24.831 0.5000
LOVE -24.087 -19.553 0.HE3 GHOST -27.Q56 -25.51J9 1.0000
LOI'IP - 26. 851 -25.861 0.0824 GLORT - 30. 356 -25.938 0.87 aO
l'IAST -22.Q23 -18.29Q 0.0016 GRASS -27.622 -24.659 0.19 0
'!EAT -21.506 -18.696 0.0669 GREED - 26.851 -23.918 0.0130
~HND -23.715 -16.118 0.2706 GREEN - 25.961 -24.738 0.6011)
l'!ONK -26.343 -22.048 0.4706 GRIEF -28.323 -28.220 0.1205
l'!OOD -23.569 -22.197 0.0118 HORSE -25.316 -22.1J30 0.1475
1'1055 -22.988 -21.06Q 0.0053 HOTEL - 25.426 - 25.818 0.8025
l'!OLE -24.260 -19.307 0.0231 q')UND - 28. 120 -20.662 0.0075
NAIL -21.968 -24.645 0.0311 HOOSE -26.526 -21.682 0.8152
OATS -20.848 -22.367 o. 08 41 IDIOI'I - 27.6')8 -25.290 0.1778
ODOR -22.287 -21.832 0.1778 IPOIfY -27.609 -23.984 0.6316
OVEN - 23.293 -17.95, 0.0025 J:::l1Y -33.821 -24. on 0.0938
?ACT -23.712 -20.26 0.0038 JrrOGE -34.359 -28.1J76 0.9277
PELT - 22. 775 -22.307 0.0000 L~:'ION -26.844 -23.632 0.M29
PIPE -24.097 -22.161 0.1220 '!HER -29.738 -23.064 0.0522
POET -21.885 -25.190 0.3402 •..·RCY - 29.572 -25.708 0.6q52
POLE -23.061 -18.935 0.0506 'lETAL -26.386 -24.732 0.8971
ROCK - 26. 213 -23.622 0.5591 'lONEY - 28.127 -23.586 0.8660
SEAT -20.134 -19.161 0.1023 ,,('!iTH -26.921 -20.955 0.5417
S!RF -22.q83 -21.891 0.0000 "!OPAt -27.678 -22.755 0.9221
SHIP -23.675 -2q.868 0.3879 Nr0SE -24. ')82 -27.506 0.0309
SKIff - 25. 021 -20.666 0.6351 ~Y~PH -31.256 -32.854 0.3333
SOIL -22.151 -2q.529 0.35')3 or EA N -25.552 -23.655 1.0000
SOUL -23.602 -20.118 0.3730 OPIU!! - 30. 000 -33.156 1.000g
STAR -21.141 -19.30q 0.1429 r:lWnB -26.758 -24.712 0.492
STUB - 2q. 7IJ8 -26.004 0.2308 p~nc -28.193 -25.705 0.9161
sons -23.901 -22.901 0.23613 P"PEP - 28. 253 -23.71J5 0.9290
TANK -24.406 -21.191 0.0313 PAPTY -28.971 -2q.101 0.6136
TII'IE -21.632 -16.819 0.9552 PfACH -27.871 -24.546 0.0073
TOI'IB -24.619 -23.695 0.2037 DIAti'O - 26. 9 44 -26.466 1.0000
TOOL -21.612 -21.164 0.0'567 PLAIR -27.83q -22. 61 ~ 0.9600
TPEE -19.586 -18.972 0.1037 PLAN!( -31.449 -25.36 0.0186
fJNIT - 22.370 -21.955 0.911" ?LA'l'I' -27.499 -21.593 0.3453
VEST -23.114 -19.124 0.0040 ?0WER - 28. 539 -22. H2 0.7031
IP':FF. -24.124 -19.971 0.1855 PC'IDE -27.489 -22.300 0.1631J
WINE - 22. 526 -16.271 0.0584 P~OXY -34.525 -29.628 0.8750

P"PIL -31.193 -27.579 1.0000
5 LETTER WORDS Q!J~F:N -31.253 -26.831 0.8723

OTIEST -31.788 - 2q. 924 0.2909
ABODE -27.516 -24.283 0.010q RIV~R - 27.821 -22.283 0.8088
ABYSS - 29. 821 -24.708 1.00 00 110S1N -25.639 -24.00q 0.0000
ADAGE - 27. 120 -25.100 0.7500 SALAD -26.924 -23.835 1.0000
AGONY -29.193 -24.645 0.8182 SA [JC E -27.160 -26.7,2 0.9091
A~OlJR -28.290 -22.456 SHA~E -260522 -22.5 6 0.0820
AIfGE!l -26.599 -19.1H 0.6857 SEOCK -30.fi51 -27.217 0.131/1
A'IGLE -27.191 -20.74'5 0.6711 SHOES - 25.227 -27.306 0.2378
ANKLE -28.8')8 -25.516 0.135fi S':ORE -25.316 -21.327 O. 11 ~8AlJPLE -28.851 -23.207 0.1111 srlJT.L - 32. 1 'Hi -31.133 0.06 2
ARRAY -27.602 -24.390 1.00 00 SLAVE -28.203 -24.572 0.5882
ARROW -27.5')2 -26.565 1.0000 SLlJSH - 28. 333 -29.512 0.0000
BAROI -27.632 -21.632 0.0421; S'iHE -28.110 -29.778 0.5366
BEAST -26.QQ6 -21.712 0.0185 SPIRE -26.705 -211.705 0.0521
B1.000 -29.196 -25. 5€ 2 0.703') S?RAY -29.465 -23.792 0.5714
BLOOI'I -29.784 -26.014 0.080') S??":E -2'5.941 -23.390 0.6667
BOARD -28.522 -26.€O9 0.9019 S'rAHI -24.9R/l -22.566 0.1765
BOSO!! -29.091 -26.615 1.0000 S'l'~AP! -25.E98 -25.041 g. lJU6
BPAIN - 27.682 -23.516 0.2fOl STO~E - 24. 297 -20.1J07 .3432
BRDT! -28.113 -24.944 0.60 00 STOll!" - 26. B1 -2Q.09Q 0.1028
CABIN -28.6~8 -23.Q76 0.8RQf; STYLE -27.263 -26.323 0.8150
CANOY -29.Q26 -21.825 0.2857 SUGA!l -28.921 -25.QIJ3 1.0000
CHAIR -27.050 -24.512 0.5238 SWA"IP -30.661 -30.020 0.3571
CH~OS - 26.911 -29.529 0.9114Q TABT.E -27.133 -22.367 0.9340
CHARP! -28.57'i -2Q.077 0.5200 TEI~F -26.280 -22.636 0.0630
CHASI'I -28.Q86 -25.632 0.0435 THORN -25.09 -20.955 0.6000
CHIEF - 27.8111 -25.373 0.8750 TOAST -2Q.552 -24.200 0.1939
CHILD -28.711 -21.961 0.9103 TOWER - 26.316 -21.323 0.0265
CIGAR -28.515 -25.542 1. 00 00 TFUCE -27.0110 -24.546 0.0562
CLOCP: -32.050 -27.834 0.1923 TPlJCK -31.419 -26.8Ql 0.4631J
COAST -26.0~7 -24.815 0.62211 TPlJTH - 26. 758 -23.931 1.0000
CIH~E -27.Q49 -23.572 0.4304 ENOI'I -28.858 -25.16Q 1.0000
DEATH - 25. 446 -22.440 0.839Q VIGOR -30.246 -26.526 1.0000
DE!!OR -26.941 -23.320 0.301)0 WATER -26.300 -20.324 0.5182
DEVIL - 29.113 -25.376 0.8929 WENCR -28.2'53 -23.214 0.0000
O~A!'ll -27.698 -2R.266 1.0000 W"ALE -27.721 -19.Q13 0.0000
OREAl! -27.060 -27.814 0.6882 WHEAT -26.5Q6 -19.126 0.7500
DflRSS -25.961 -2Q.622 0.3317 WO~AN -28.f;7B -20.812 0.11686
DlJl'll'!! - 32.807 -29.020 0.'5000 '.WODS -28.213 -27.276 0.0600
EARTH -21f. 75~ -2!J.891 0.8816 I!ORLD - 29. 253 -2lJ.130 0.2248
~LBO" -29.5A -33.435 1.0000 YACHT -28.595 -31.515 0.6667
EVENT -26.283 -23.220 1.0000
FAULT -28.721 -28.897 0.7857 6 LETTER WORDS
PlORD -28.020 -23.280 0.0000
rUSK -31.312 -2R.1'1 0.1186 ABBESS - B. 246 -29.412
FLESH -27.609 -26.818 0.3133 ~OVICE -33.385 -28.791 0.8361
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WORD POl SOl ORB WORD POl SOl ORR

\"!OflNT -31.191 -25.831 1.0000 !'lETHOD -31.081 -2f:i.333 1.0000
\ '1I'1 At -31.41t5 -25.908 1.0000 IlIIRAGE -32.116 -28.851
A':SWER - 30. 814 -28.313 1.0000 !'lISERY -32.565 -25.211 1.0000
'~TTST -28.8!!4 -24.175 1.0000 IItO"ENT -31.233 -25.399 1.000/)
A1THOR - 30.957 -25.765 1.0000 !'I()RGUE -33.61t4 -30.851 1.0000
HENUE -31.984 -28.366 0.9583 '!OTHER - 30. 392 -22.9~1 0.9038
B~NDIT - 32.080 -21t.489 1.0000 "UCOUS -35.016 -26.0 7
BA !lJl:ER -311. ~1 1 -27.203. 0.1429 !tURDER - 32. 920 -27.894 1.0000
!H~INER -31.004 -28.IUCJ 0.0526 IIECTAR -29.549 -30.120 1.0000
B~FREL -31.9q3 -29.509 0.6000 !I!PHEi - 32. 156 -H.365 1.0000
B"'AVER - 33. 000 -24.619 0.2000 MflTPlEG -p.163 -31.089 1.0000
B:'GGAR -34.817 -31.758 1.0000 OFIGIR - 1.479 -25. 7F. 8 0.93E2
13EL~RY - 35.61.l' -29.316 1.0000 OUGEN -37.130 -40.368 1.0000
El <'LI EF -32.515 -29.356 0.4812 PALACE -32.136 -25.619 0.9500
9(JTTLE -30.914 -31.5"5 0."606 PATENT -29.598 -25.160 0.5147
tpC:AST -30.728 -~6.266 1.0000 P1O:NCIL -32."35 -28.1l39 1.0000
9" lOC:ZE - 35.71" - 3.000 0.6667 PEPPER -33.482 -28.137 1.0000
Br'ONZE - 37.299 -31.359 1.0000 PERSOII -30.7Itl -25.51t2 0.9881
BULLET -33.591 -26.61t8 0.3733 PISTOl -30.927 -25.181 0.1750
SlITTER -31.817 -27.702 0.0525 PLEDGE - 33.316 -28.286 1.0000
O,TTLE - 29.76_ -29.1t72 0.49"9 POETRY -32.32CJ -33.269 1.0000
C::LLAR -31.518 -26.386 0.6047 PORTAL -31.685 -27.738 0.1500
CHANCE - 31. 329 -23.51t6 0.3531 POSTER -30.359 -26.532 0.0741
cnunca -34.355 -30.940 1.0000 POTATO -30.216 -28.349 1.JOOO
CTPCLE -32.003 -30.861t 1.0000 PRAYER -32.831 -28.101t 0.301t3
COFFEE -32.1q6 -27.240 0.9873 PRIEST -30.1t09 -26.652 1.0000
COLon -33.3q5 -27.014 1.0000 PRISON -31.505 -25.087 0.8077
CO"EDY -34.21)6 -25.911 0.9750 PYTHON - 33. 385 -32.020 1.0000
CORNER -30.203 -26.602 0.982q [tATIHG -31.067 -24.127 0.1176
CORPSE -31.89" -30.067 1.0000 !UTTLE - 28. 808 -31.010 0.0265
COTTON -29.761 -27.545 0.9048 REFLEX -35.621 -33.827 1.0000
CRADLE -31.615 -31.00" 1.0000 ~EVOLT -32.013 -32.611 1.0000
CRISIS -31.033 -26.406 0.7961 RITUAL -31.359 -30.5')8 1.0000
CIJSTOIl - 33. 229 -28.01" 1.0000 ROBBER - 33. 502 -32.023 O.OHl
DA"SEL -31.851 -33.399 1.0000 RUBBLE - 35.601 -33.372 0.0588
D~CEIT - 29. 559 -29.941 0.0909 SAFETY -31.990 -33.967 0.7833
DECREE -29.372 -29.160 0.023" SALARY -32.392 -27.037 1.0000
DELUGE -32.9~0 -29.31t6 0.5000 SUOON - 30.100 -28.419 0.7500
DOCTOR - 31.229 -30.103 1.0000 SALUTE -30.505 -28.123 1.0000
DOLLAR -31.970 -28.911t 0.7302 SATIRE -28.456 -26.253 1.0000
EFFORT -31.668 -31.083 1.0000 SUUT -31.151 -28.452
ENCORE -29.196 -21t.755 SEASOI -28.698 -26.413 0.3026
ENGINE -29.804 -25.632 1.0000 S~RIES -28.306 -25.675 0.17811
EQUITY -37.797 -30.489 1.0000 SUDOl' -32.724 -31.236 1.0000
ERR~MD -29.861t -26.602 1.00 00 S9RIEK -33.020 -36.65' 0.5000
EXCUSE -35.6CJ7 -30.236 0.87 10 SI!'HLE -31.040 -26.954 0.0062
FABRIC -3".518 -32.864 1.0000 SINGER -30.917 -23. "3 6 O. H71
FELINE - 30. 289 -25.898 0.3333 SONATA -28.848 -29.173 1.0000
FLOIlER -33.236 -29.163 0.5476 SPEECH -31.425 -30.768 1.0000
FOIBLE - 33. 229 -30.369 SPIRIT -31.113 -29.884 1.0000
FOREST -30.176 -23.453 0.9851 StUAB E - 36.219 -27.751 0.9662
FRUND -31.392 -26.257 1.0000 S FEET -21.482 -29.014 1.0000
GADFLY -36.657 -37.761 1.0000 STRtNG -31.31t6 -24.1t06 0.0538
GAIETY - 32.136 -33./JE 8 0.8889 SOLTAN -31.316 -28.914 0.7500
GALAXY -39.086 -34.993 1.0000 SUNSET -29.990 -29.160 1.0000
GARDEN -31.575 -29.127 0.9231 SURTAX -35.801 -34.465
GARRET -30.4q9 -31.422 0.0000 TEl'IPLE -31.61~ -25·r O 1.0000
GENDER -30.Q31 -25.350 0.0690 TliEORY -30.9Q -24. 30 1.0000
GENIUS -32.126 -33.003 1.0000 TIcrET - 32. 665 -26. 21 0.5517
GOBLET - 33. 203 -F·23~ 0.0000 TIDBIT -31.824 -33.439 1.0000
HAP'lLET -30.914 - 4.38 1.0000 TRIPOD -31.901 -29.731 1.0000
liA!'II!ER - 32.176 -27.170 0.6429 TROOPS -31.013 -31.014 1.0000
HATRED -29.728 -23.991 0.9524 UPKEEP - 36. 418 -1t2.517 1.0000
HEALTH -29.817 -26.200 0.8015 BCOU! -31.641 -41.816 1.0000
H":AVEl'f -31.020 -24.018 0.8Q58 VULEY -35.053 -29.180 0.8690
HONOUR -31.1t15 -25.865 1.0000 HNITY -33.847 -29.412 0.636ft
HUI'lOUR -34.395 -2Q.645 1.0000 VAPOUR -35.485 -30.319
!WRDLE - 32. 482 -32. "85 0.1t286 VESSEL -31.758 -29.077 1.0000
ICEBOX -17.603 -1".394 VICT I!'! - 34.528 -30.077 1.0000
I'lPACT - 33. 315 -28.2It0 0.9431 VIRTUE -32.73" -33.229 1.0000
BFA NT - 30. 562 -27.612 0.Q167 VISION - 32.289 -27.0'" 1.0000
nlJlJRY -38.68" -28.02lt 1.0000 VOLU"'E -35.11t3 -32.326 1.0000
nSECT -29.585 -26.472 0.4118 WAR"!TH -33.116 -]4."'8 1.0000
KETTLE -31.542 -33.901t 0.1071 WEAPOII -32.256 -26.821 1.0000
LEADER - 29.61)2 -27.628 0.6066 WIGWA" -36.711 -36.707
LENGTH -31.515 -29.127 1.0000 WINDOW -34.2Cl2 -26.629 0.9917
tETTER -28.170 -30.316 0.2095 WINTER -30.512 -22.808 0.8469
LOCKER -H.369 -29.219 0.2093

7'tAl DEN -30.904 -21.545 0.0952 LETTER WORDS
'tAUDY -34.458 -27.8Itl 1. 00 00

-37.166 -38.079'lUICl -31.960 -24.064 1.0000 ARDO"EM 1 .0000
'tA~"AL - 34.448 -28.280 0.5000 ABILITY - 38. 099 -32.083 0.9610
"!ANTLE -30.412 -26.144 1.0000 ACROBAT - 36.1t02 -33.658
"'ARKET - 33. 442 -28.326 0.6301 AD"IRAt -36.618 -36.106
'lASTER -29.980 -24.615 0.1102 V;ILITY -37.7~0 -31.931 0.0390
!'l~ADOW -32.8U -31.01" 1.0000 ALCOHOL -36.1168 -1t0.408 1.0000
"!EI'lORY -33.M7 -26.223 1.0000 UGEBRA -37.618 -42.511 1.0000
'tElAe! - 30.1t02 -26.240 1.0000 UI:10Nt - 37.68' -29.329 1.0000
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WORD 1'0 A 501 ONa WORD POl 501 on
A~XIETY -39.~05 -39.039 1.0000 PASSIOR -35.329 -JO.02~ 1.0000
ARBITER - 34. 851 -32.9fi3 1.0000 PERJURY - In. 982 -38.069 1.0000
ASSAULT - 35. 335 -36.42 e 1.0000 PHlNTOI! -36.101 -30.191 1.0000
BAGPIPE -40.315 -"".501 1.0000 PIAMIST -34.890 -31.900 0.9333
BIVOUAC -40.926 -38.016 1.0000 PICTURE - ]6. 946 -30.505 1.0000
BUSTER -35.134 -21.552 0.7'500 POVERTY - ]9. 222 -29.944 1.0000
9LOSSO" - 38.169 -34.618 1.0000 PRAIRIE -34.141 -32.844 1. 00 00
BOREDOlf -31.~38 -30.505 1.0000 PRESENT -33.731 -27.529 0.8196
BOlJLDP.R -38.255 -29.001 1.000g PPEVIEV -]8.757 -34.861 1.0000
BOUQUET -~3. 388 -40.136 1.000 PRODUCT - 38. 597 -33.810 0.51~8
SF A'lERT -40.169 -29.386 0.5000 PROFILE -37.066 -28.117 0.9375
SIIFFOO! -40.285 -H.259 1.0000 PUDDIRG -~0.~78 -33.917 0.0000
B'JILDER -38.305 -31.651 1.0000 i UU I U -43.315 -31.930 0.8837
!3'JTCHER -31.880 -30.558 1.0000 ECITAL - 3~. 382 -32.359 1.0000
CAPT!YE -37.980 -31.130 1.0000 REPTII.! -34.372 -33.080
CAR AVAlf -37.289 -29.944 1.0000 RESIDOE -34.581 -33.625 1.0000
CHARTER -34.272 -28.618 O. ~7 05 ROBBERY -39.fi64 -35.1~6 0.5882
CIRCUIT - 37. 083 -31.235 1. 000 SADNESS - 33. 877 -31.182 0.3529
COLLEGE -36.581 -30.981 0.9468 SCARLET -34.535 -34.831 0.6000
COMRADE - 36. 289 -32.243 1.0000 SCIENCE - 34.395 -33.126 1.0000
CONCEPT -36.4lt8 -32.684 0.6855 SESSION -33.011 -29.655 0.9877
CO NT nor - 38. 222 -29.389 0.3010 SETTLER - 32.362 -35. ~65 0.0~()5
COSTU"! - 36. 505 -31.057 1.0000 SHOTGUN -31.033 -41.694 1.0000
COTTAGE -34.867 -34.040 1.0000 SIL!lC! -34.036 -29.485 1.0000
COWHIDE -31.172 -28.115 1.0000 SKILLE'r -31.6H -34.252 0.0625
C~lNIU" -37.664 -39.491 0.0000 SLIPPER -37.~51 -35.206 0.0150
CREnO! -33.134 -29.615 1.0000 SPEAKER - 37.508 -32.170 0.9608
CUISINE - 35.412 -30.934 1.0000 SPINACH - 36. 913 -33.H8 1.0000
DEBACLE -36.920 -36.164 1.0000 STEA!'!ER -33.256 -29.475 0.1429
DIAMOND - 36. 594 -30.144 1.0000 STUDENT - 34. 418 -31.681 1.0000
DISEASE - 32. 9,.. -30.000 1.0000 SULPHUR -39.180 -38.833 1.0000
DOOR!UN - 35. 850 -32.8011 0.5714 SUNBURlf - 38.989 - 38.568 1.0000
DREA!'IER -34.618 -3~. 24 3 0.0800 TEACHER - 33. 266 -26.552 0.8791
DWELLE"! - 36. 6911 -3 .113 1.0000 TEPIPEST -3~.631 -29.010 1.0000
DYNASTY - 38.245 -38.7110 0.6250 THICKET -31.1<)2 -21.496 0.1429
ECONO"Y - 31. 355 -32.161 1.0000 THOUGHT - 36. 986 -29.698 1.0000
EDIFICE -35.578 -31.9p 1.00g0 TOBACCO -37.435 -34.668 1.0000
'".01'1'101 -33.159 -29.3 6 1.00 0 TRAGEDY -37.355 -32.495 1.0000
EnSODI - 34. 664 -36.053 1.0000 TRELLIS -34.302 -21.419
'".PIS'U! -3".28~ -35.508 TRIBUTE -35.851 -31.296 0.6486
ESSENCE -32.58 -31.319 1.0000 TROUBLE -36.98~ -29. ~50 0.9926
EXHAUST - j9. 328 -37.694 1.0000 TRU'IPET -36.93 -34. 15 1.0000
fACTORY - 8.023 -30.811 0.2319 TYPHOOlf -37.375 -35.921 1.0000
PALLlCY -39.120 -32.831 1.0000 lJT!NS!L -34.711 -33.U8
FANTASY -36.104 -32.485 1.0000 VEHICLE -37.119 -35.508 1.0000
l'ATIGUE -31.1'9 -33.641 1.0000 VICTORY -39.358 -30.964 1.0000
FIG!!!RT -31.395 -34.880 0.1818 VILLAGE -38.923 -32.684 0.9600
FORTun -35.561 -30.891 1.0000 VOLCANO -38.039 -40.810 1.0000
F"!!!DOII -~6.096 -3~. 64 8 1.0g00 WARBt Ell -38.069 -31.283
GALLBRY - 8.435 -2 ;.851 1.0 00 lIELPlRE -36.435 -31.601 1.0000
GIlfGHA! - 39.166 -31.648 1.0000
GUCIE! -36.671 -35.624 1.0000 8 LETTER WORDS
GLUTTOI - 36. 897 -35.881
GODDESS -36.6~4 -36.881 0.6000 ALLEGORY -42.424 -3".203 1.0000
GRAnTY -40.036 -32.711 1.0000 ANECDOTE - 37. 508 -42.lt94 1.0000
HAIRPIR - 35. 801t -35.129 1.0000 APTITUDE -48. 0 19 -37.7en 0.0263
HARlESS -3~.518 -31.3I1a 1. 00~0 ATROCITY -4 .08~ -35.923
REUYIG - 3 .166 -25.87 0.30 1 ATTITUD! -37.85 -35.780 0.9386
REROIS! -34.920 -33.977 1.0000 BACTERIA -39.721 -31. U6 1.0000
HISTOR! -35.9'" -27.6'52 1.0000 BANALITY -"2.059 -33.405
HOSTAG! -34.6411 -32.834 1.0000 BlRMACLE -40.9!19 -p.~3~IIIPlJLSE - 38. 358 -33.193 1.0000 BASEfiEIT -39.311 - 3. 8 0.9394
lMARIT! -35.080 -29.522 BETRAYAL -~1.491 -40.341 1.0000
INTEHIII -34.040 -28.964 1.0000 BEYEIlG! -42.268 -31.645 0.8333
INVOICE -36.611 -35.116 BtESSIIG -~2.019 -31.28~ 1.0000
JOURllL -1".265 -H.316 1.0000 BUILDIrfG -44.866 -33.84 1.0000
JUGGLER -411.537 -36.086 BURGALOV -~5.789 -35.578 1.0000
JUS'fIC! -ItO.564 -28.808 0.9913 BUSYBODY -48.646 -44. 19 iLE1l'LE'f -34.661 -31.813 1.0000 CAPACI'ft -It3.125 -36.n 1.0000
LECTURE -j5.196 -31.043 1.0000 CAS!!!ERT -38.298 -32.824 0.0000
LEOPARD - 6.2]2 -36.438 0.0000 CEREBROl! -42.770 -41.720
tlBlllRt - 38.920 -34.149 1.000 CPRE"OI, -48. 92 3 -3~.~15 1.0000
LOBST!! -35.684 -35.395 1.0000 CHLORIDE - ~ .258 -3 • 11 0.1316
LOTAUY -38.740 -41.604 0.7586 CtTATIOI -31.164 -32.482 1.0000
"lCHIRE - 35. 694 -27.141 1.0000 CLE"nCf - ~2. 770 -31.016 0.6667
"ADnss -35.249 -35.212 0.1176 CtOTHIlfG -41.507 -31·i53 1.0008ULliIA -35.555 -32.093 1.0000 CON~UES'1' -45.102 -35. 1 1.000
111S'l'!!! -36. H3 -27.718 0.1370 CON ENTS -37.325 -31.063 0.5161
l!E!TIKG -3'.987 -29.688 0.8785 CO~TRACT - 39. 205 -33.402 0.4478
"It!lG! -35.990 -31.751 1.0000 COPYBOOl{ -48.251 -48.281
!tlRACt! -36. ~42 -3~.4p 1.0000 CREATURE -38.511 -33.~37 1.0000
!tISSILE -35. 32 -3 .3 9 0.9796 DAFPODIL -~3. 192 -42. 80
!'tOIURCR -36.651 -33. no 1.0000 DHBRRA!{ -45.537 -44.846 1.0000
NORSEP.Y -36.820 -33.458 1.0000 DAYL IGRT -43.21t5 -1I".20~ 1.0000
OlPICER -37.242 -28.881 0.6918 DELIRIU" -It 1. 597 -113.17 1.0088OPlIfIOI - 35.146 -30.108 1.0000 DERELICT - 38.120 -32."608 1.00
OUTCO"E -36.302 -31.060 1.0000 Dl"VOTIOW -40.003 -36.292 1.0000
PAINTER -34.216 -28.191 O.313~ DISASTER -31.624 -34.213 1.0000
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WORD FOA SOl ONR lORD FOl SOl ONR
DOIHCILE -141.052 -35.910 1.0000 ADVANTAGE -145.716 -141.727 1.0000Et.EPHlNT -38.578 -37.378 1.0000 ADVERSITY -lt6.487 -39.381 1.0000
~:1PORIU" -lt3.122 -143.610 UFECUOII -44.663 -40.617 1.0000
E~ISEIlBLg -39.910 -36.385 1.0000 AFTERLIFE -lt3.786 -4lt.530EVIT)FIfCE -ltO.109 -35.837 1.0000 lGREEIlnT -lt2.418 -38.511 1.0000
~X=:RTIO"

::g:~1~ -36.7M 1.0000 ALLIGATOR -/44.6113 -35.691 1.0000
~ACILITY -36.395 1.0000 Ai'llZEI'IEtfT -lt8.6'50 -40.052 1.0000
PALCONER -40.398 -37.637 A"lBULUCE -47.723 -36.893 1.0000
POOTWEAR - 39. 963 -39.295 1.0000 AillPLIFIER -46.593 -39.973 0.5000
FOREHEAD -38.973 -35.126 1.0000 ANIIlOSITY -4lt.7140 -38.986 1.0000
FFICTION -140.112 -32.821 0.1l250 ANTITOXIN -lt5.786 -37.352
FPOIIITAGE -39.976 -34.339 1.0000 APPLIANCE -"6.128 -38./485 1.0000
t;AR"'EWTS -40.059 -36.172 1.0000 AR!'IADILLO -lt5.487 -39.272 1.0000
HARDSHIP -/41.375 -141.969 1.0000 ATHLETICS -lt2.52/4 -It2.570 1.0000
IfAPnWOOD -/41.780 -42.418 ATTENDllIT -40.411 -36.697 1.0000
H~NCHIlAN -140.268 -34.8611 0.3333 ATTRIBUTE -1I3.lt1lt -ltO.5111 1.0000
If~REDITY - 39. 292 -29.1102 1.0000 AVALANCHE -45.690 -33.621 1.0000
rULLSIDE -39.860 -35.565 1.0000 BLANDNESS -414.962 -39.1128 0.0169
IfO!'lICIDE -'lO.700 -3 fl.. 870 1.0000 BtASPHE!!Y -lt9.7113 -110.182 1.0000
"IOSPITAL -ltO.162 -38.747 1.0000 BRASSIERE -lt2.813 -37.194 1.0000
IlLUSION -/40.647 -:n.9/43 0.9250 BPUTALITY -/47.531 -140.195 1.0000
p!pmNITY -143.100 -37.923 0.1000 BUTTERFlY -48.5/43 -lt2.823 1.0000
INCIDENT -38.4911 -33.286 1.00 00 C~NDIDnE -lt3.172 -35.873 1.0000
BDUSTRT -111.983 -32.1198 1.0000 CAUSALITY -1l6.583 -1l0.116
INSTAnCE -37.58/4 -31.030 0.9880 CHARLATAN -43.501 -36.923
H1TEREST - 35.608 -28.628 1.0000 CHRISTIlAS -/411.703 -41.019 1.0000
INTHIATE -37.375 -29.751 1.0000 CLEANNESS -42.188 -40.5511 0.0000
ISLANDRR -38.69lt -32.963 COftFOR'l'ER -lt5.059 -lt1.610 0.0000
.JEALOUSY -46.527 -37.8110 1.0000 CO"P'lITTEE -lt3.40lt -ltO.906 0.8571
,H-:OPA~DY -47.088 -It/4.042 1.0000 COURTSHIP -46.381 -43.371 1.0000
l<:~PCHIEF -lt3.026 -39.511 1.0000 CRITERION -41.986 -36.073 1.0000
l\:~IlOSENE -39.079 -35.146 1.0000 DALLIANCE -411.251 -38.325
KINDIIESS -41.551 -38.817 1.0000 DEDUCTION -144.826 -38.099 0.2105
LECTURER - 39. lt78 -314.761 0.2609 DE!'IOCRACY -/47.690 -/4 5.125 1.0000
L~GGINGS - 43. 501 -39.999 1.0000 DIFFUSION -147.231 -ltO.713 1.0000
LEi'!ONADE - 39. 009 -35.428 1.0000 DIRECTION -42.680 -37.7211 1.0000
"!~CAPONI -140.076 -37.119 DISCOVERY -48.098 -36.933 0.95H
i'!~GAZINE -/46.138 -39.076 1.0000 DISPARITY -46.225 -38.597 1.0000
'1~JORITY -/46.278 -37.152 1.0000 DISTURBER -115.603 -40.lt51 0.0370
"!AR!?IAGE -110.312 -37.730 0.8962 El1ERGENCY -146.201 -/42.590 0.9286
'1~TERIAL -38.621 -33.362 0.9613 EXCLUSIOlf -q9.lt17 -42.517 1.0000
'HSCHIEF -41.610 -37.877 1.0000 Fll:STIVITY -lt6.7113 -37.302
"!OISTURE -39.587 -35.176 1.0000 FEUDALISI'I -lt7.065 -49.566 1.0000
"!OUCULE -141.6144 -35.329 1.0000 FIREPLACE -/45.5011 -39.4814 1.0000
MOSQUITO -lt6.095 -39.763 1.0000 FIRI'IAIlENT -145.162 -39.504
'10UNTAIN -39.n3 -33.249 0.61411 nSHE~!UN -'tll.613 -3/l.6U 0./4161
'1USICIAN -/41.61/4 -35.950 1.0000 FORJlUTION -4lt.301 -34.197 1.0000
U ill'SHE -40.923 -38.561 1.0000 FRANCHISE -/l/4.288 -35.076 0.6250
"lONSENSE - 36. 232 -34.151 1.0000 FURNITURE -lt5.38/4 -40.149 1.0000
OCCASION -39.737 -36.1475 1.0000 GENTLE'!U - 43. 826 -39. H5 0.511/4
OFfSHOOT -40.810 -43.5141 GRATITUDE -Itlt.lt27 -39.760 1.0000
OUTSIDER - 38. 999 -34.lt95 1.0000 HANKERING - ~6. 906 -311.252
PACIFISII -43.581 -ltO.5011 0.6000 HAPPINESS -lt5.009 -38.817 1.0000
PANORAI'IA -ltO.577 -3lt. 847 1.0000 HEADLIGHT - IUl. 886 -43.255
PLEASURE -40.225 -32.196 1.0000 HIERARCHY -lt5.298 -40.959 1.0000
PORTRAIT -38.830 -36.116 1.0000 HINDRANCE -1l3.rn/4 -35.109
POSITION - 38. 956 -33.3';5 1.0000 HONEYCOPIB -lt8.195 -lt8.673
PPESSURE -39.906 -31.040 1.0000 HORSEHAIR -/42.079 -/l5.201 1.0000
PPESTIGE -39.671 -30.940 1.0000 HOSTILITY -44.288 -38.388 1.0000
l>RISONER - 39. 063 -32.067 1.0000 HURRICANE -/44.185 -39.996 1.0008PROPERTY - 42. 411 -311.64lt 0.1393 IGNORANCE -43.952 -38.793 1.000
QUANTITY -46.225 -34.345 1.0000 II'IPOTENCT - /l6. 975 -1l1.1fi9 0.3333
RAILROAD - 39.325 -45.271 1.0000 INCFEI'IENT -142.600 -36.106 0.0000
R1':ACTION -31.518 -33.415 1.0000 PlEBR!!T! - ~lt. 225 -1l5.205

0.5333!IE/HIDER - 38. 830 -31.316 0.2162 INFECTIOII -lt3.192 -39.152
RESEARCH -38.036 -36.594 1.0000 INFIRMARY -lt1.102 -1l0.787 1.0000
RETAILER -36.701 -36.6'sq 1.0000 INSOLENCE -42.112 -36.538 0.8511
R~VOLVER -1l2.820 -38.069 0.1368 I!{STITUTE -/41.2A5 -35.216 1.0000
RHAPSODY -lt2.959 -/41.607 HTELLECT -lt2.132 -36.066 1.0000
SCORPION -40.733 -37.348 INTERVIEW -/l1l.720 -lJ1.873 1.0000
SF'I'IESTER -36.810 -32.193 1.0000 JOVIALITY -52.21J/1 -40.773 1.0000
SICKJlESS -141.919 -35.525 1.0000 KNOWLEDGE -/49.254 -/48.513 1.0000
SOBRIE'l'Y -141.006 -41.215 1.0000 LABYFIIITH -lt6.955 -41.328 1.0000
SOVERIGI -41.800 -35.897 LANDSCAPE -lt5.391 -1l0.361 1.0000
STEERAGE - 36.960 -311.32~ LIIlELIGHT -115.952 -It2.0lt6 1.0000
STRENGTH - 38. 813 -34.80 1.0000 LO~"lCITY -52.5/43 -lt7.lt04 1.0000
TF'!!ERI'l'Y - 39. 056 -31.668 1.0000 LU RICAlfT -lt6.995 -/l0.617 1.0000
TP.NDENC! -39.853 -32.787 1.0000 IUGNITUDB -46.092 -1l3.lt01 1.0000
TO!!AHAWK -qlt.391 -lt7.377 I'IEDALLIOM -4/l.653 -35.325
TRACTION -38.006 -32.161 0.0000 NECESSITY -43.215 -40.100 1.0000
TWEEZERS -lt3. lt3lt -41.5911 NRWSPAPER -45.882 -46.113 1.0000
TWILIGHT -42.012 -38.521 1.0000 NIGBTl'lLL -lt6.756 -50.27ll 1.0000
fJ'1BRELLA -43.6/41 -39.999 1.0000 NORTHi!S'l' -42.886 -lt3.032 1.0000
FLOCITY -lt3.232 -38.215 1.0000 OBEDIEICB -lt~.517 -38.6311 1.0000
VOCATION -ltO.903 -37.010 0.0265 OBSESSIOII -4 .318 -41.750 1.0000

OIfSLAUGHT -45.826 -45.580 1.0000
9 LETTER WORDS ORCHESTRA -4~.lt54 -37.970 0. 98 38OWNERSHIP -/l .3811 -lt5.022 1.000

ABAS E!I!1fT - 43. 285 -31.190 1.0000 PERPOR"'ER -45.550 -38.833 0.1667
A13DUCTIOI -46.799 -lt6.039 1.0000 PHYSICIUJ -lt7.115 -lllJ.796 1.0000
ACCORDION -1l1t.803 -38.172 1.0000 POLICEMn -45.902 -36.535 0.5588
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ABDICATION
AS ER RATION
A~BASSADOR
A"PEAPANCE
I\T!'IOSPHf.RE
AUT0l10BILE
BACll'GFOUIfD
BELONGINGS
BtACKSltITH
CA1'10 UFLAGE
C""'NTENNIAL
CO!'lBUSTION
C('1'!PARISOJf
CO!'lPETENCE
CONFIDENCE
CONVENTION
DECORATION
DETONATION
DISCIPLINE
DISCLOSURE
TlISCRETIO!'f
ENCEPHALON
EllGAGE!lENT
~~:'!ERPRISE
EVANGEt.IST
EXACTITUDE
Fl:HAU5TION
EXPRESSION
GRADUATION
GfJA~DROUSE

GYI1NASTICS
Hi\BlTATION
HYPOTRESIS
INCLEMENCY
I'l DUCE"'~If'l'
I>lHABITANT
I'ISTflUCTOR
PlSTRUPlENT
L<:TTERREAD
MJ\NAGE!'IENT
METROPOlIS
'1ICROSCOPE
0RIGINATOR
OSCULATION
PJ\SSAG~WAY

PEKEMAKER
P:':RCEPTION
P8FIODICAL
P"FMISSIOH
l)HOTOGRAPR
PPOCESSIOJf
PEOFESSION
PROPRIETOR
PROSECUTOR
PPOSP!"lHTY
REFLECTION
R":NDEZVDUS
RESTAURANT
RREOPIATIS/'l
SUUT ATIDI'
S~TTLE"EN'!'
STAGECOACH
STRUBERRY
SUBSTITUTE
TABLES POOl'
'l'HE01.OGIU
UNBELIEnR

(1968) nouns. Blanks are listed for the orthographic
neighbor ratio when the word and its neighbors have fre
quencies of zero in Kucera and Francis (1967). The vari
ables listed are of most use when word length is held
constant, so the 925 nouns are grouped by length.

Table 2 shows correlations among these variables and
the length in letters, imagery, concreteness, and meaning
fulness from Paivio et al. (1968), familiarity from
Paivio (Note 1), the log1o of the Kucera and F rands
(1967) frequency, and the percentage ofsubjects recalling
each word as measured by Christian et al. (1978).
Kucera and Frands frequency values ofzero were replaced
by .5 before taking the logarithm. Correlations for a
subset of 125 of these words with a larger set ofvariables
is available in Rubin (1980). Significance figures are not

12 LETTER WORDS
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Table 2
CorrelationsAmongVariables

L FOA SOA ONR C M F LGFK

L
FOA -.970
SOA -.917 .935
ONR .579 -.578 -.567
1 -.347 .325 .280 -.222
C -.296 .286 .236 -.254 .831
M -.327 .318 .293 -.163 .724 .559
F -.270 .285 .309 -.024 .337 .105 .483
LGFK -.272 .297 .345 .111 .088 -.061 .277 .755
FRC -.267 .251 .230 -.206 .444 .396 .311 .128 .088

Note-The correlation of FRC and ONR has an n of 825. Other correlations involving FRC and ONR have ns of 899 and 851,
respectively. All other correlations have an n of 925.FOA = first-order approximation to English; SOA = second-order approximation
to English; ONR =orthographic neighbor ratio; L =length of letters; I =imagery; C=concreteness; M =meaningfulness; F =famil·
iarity; LGFK =log10 of Kufera·Francis (1967) frequency; FRC =percentage ofmbjectsrecalling each word (Christian et al., 1978).

given because the 925 observations are not independent.
If the observations were independent, however, the .001
level for the 925 observations would be .11, so that any
correlation explaining more than 1% of the variance
would be highly significant in the statistical sense.

The correlations for the orthographic neighbor ratio
are misleading. As words get longer, they have fewer
orthographic neighbors. This effect is large enough to
mask any effects of the orthographic neighbor ratio
itself. Similarly, the effect of length can mask any value
that first- and second-order approximations might have
beyond length. For this reason, correlations of first
and second-order approximations and orthographic

neighbor ratios with the other variables are calculated
for words of given length in letters and are presented in
Table 3. Lengths of four to nine letters are used, because
each of these lengths contains at least 100 words.
Means, standard deviations, and ranges for first- and
second-order approximations and orthographic neighbor
ratios are given in Table 4. With length constant, first
and second-order approximations correlate moderately,
as do orthographic neighbor ratios and the frequency
Variables. Other correlations are small, indicating that
first- and second-order approximations and orthographic
neighbor ratios provide relatively independent measures
when length is held constant.

Table 3
Correlationsfor Words of a Given Length

Variables

Length N FOA SOA ONR C M F LGFK FRC

First-OrderApproximationto English
4 110 .406 -.107 -.210 -.149 -.108 -.008 -.055 -.207
5 128 .455 -.034 .062 .042 .198 .131 .165 -.020
6 167 .569 -.190 .085 .069 .142 .110 .131 .044
7 146 .348 -.072 -.040 .038 -.042 .060 .081 .047
8 120 .559 -.123 -.192 -.100 -.003 .078 .249 -.oto
9 113 .426 -.103 -.067 -.016 -.113 .218 .215 -.112

Second-Order Approximation to English
4 110 .406 -.134 -.193 -.230 -.101 .035 .188 -.012
5 128 .455 -.159 -.002 -.043 .120 .169 .193 .004
6 167 .569 -.121 .027 -.005 .142 .220 .196 .105
7 146 .348 -.036 -.175 -.159 -.122 .151 .371 -.068
8 120 .559 -.109 -.215 -.211 -.069 .281 .419 -.152
9 113 .426 -.139 -.040 .044 -.054 .002 .053 -.077

OrthographicNeighbor Ratio
4 110 -.107 -.134 -.095 -.153 -.040 .447 .552 .127
5 127 -.034 -.159 -.116 -.159 -.002 .198 .410 -.011
6 157 -.190 -.121 -.058 -.163 -.002 .133 .324 .028
7 135 -.072 -.036 -.005 -.017 .008 .066 .255 .017
8 101 -.123 -.109 .108 -.015 .035 .091 .236 .073
9 97 -.103 -.139 .062 -.046 .112 .120 .282 .042

Note-The value for n for correlations of FOA and SOA with ONR should be read from the ONR section. The value for n for cor
relations with FRC is slightly less than listed, because only 899of the 925nouns have values on this variable.



Table 4
Mean,Standard Deviation,and Rangeof Variables

L Mean SD Minimum Maximum

First-Order Approximations to English
4 -23.748 1.842 -30.558 -19.586
5 -28.061 2.007 -34.525 -24.297
6 -32.135 2.443 -39.086 -17.603
7 -36.777 2.239 -44.537 -32.362
8 -40.919 2.597 -48.646 -35.608
9 -45.171 2.199 -52.543 -40.411
All -36.220 9.411 -68.870 -16.430

Second-Order Approximation to English
4 -21.276 2.495 -26.805 -15.792
5 -24.851 2.812 -33.435 -19.174
6 -28.831 3.718 -42.517 -14.394
7 -32.960 3.552 -44.507 -25.878
8 -36.484 4.056 -48.281 -28.628
9 -40.063 3.442 -50.274 -33.621
All -32.263 8.616 -60.097 -14.394

OrthographicNeighbor Ratio
4 .2251 .2854 .0000 1.0000
5 .524i .3623 .0000 1.0000
6 .7670 .3382 .0000 1.0000
7 .8404 .3048 .0000 1.0000
8 .8906 .2568 .0000 1.0000
9 .8872 .2686 .0000 1.0000
All .7053 .3861 .0000 1.0000

Note-L =length.
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