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I” o r  s ( - \ l - r a l  k e a t s  . .‘ \ p p l r t ’ d  l’ s’i r h i o l u g i e o l  5c r,  l i ’ ~~- . i i ’ e i e r
l I r e  sp o n s o i ’s h i i p  ( I f  t b ’  A i r  t o r t ’  I l i l l i l a t i  t / e ~ i i u r r i ’~ I , a i , i ’ a t I ’ r ’ ’ . ~: iS

ri vid uc ted  re sea i’c h i n t o  vi ii  ‘thod ~ Co r WI: L IS i  t ’ i  r i g  and t I l l  ‘ r e  t is  t r i g  the
rol f l p i ’e I l i ’ r i . S i b i l i l v  of w r i t t e n  t e x t  ( p a i l  c l r l a r l \  t ex t u a l  t i i o l e r ’ i a l s  u t i l -
ized d u r i n g  t h e  roLr t ’Sc ’  of A i r  l” o t ’ ce t e r h i u ~~’a1 I r a i t u r i g ) .  [he long
range  goal of i.Ii i S w or k  is to i d e n t i f y  and d ev e l o p  a 111( 1 hod \\ Hchi
w i l l  f a c i l i t a t e  l I e  c o m p r e l l e n s i o t l o f  t e x t u a l  i r i a l r i ’ i a l s  ( ‘ l ’l ’ip lOve d  in
t h e  t r a i n i t  r i g  s i t u a t i o n .  A c h i ev e m e n t  it ’ t h i s  r a p a b i i l i t \  (‘0 111( 1 be c x —
p e ct e d  to r e d u c e  t r a i n i n g  t i m e  and (‘05 15 , ari d 10 i i e  i’ease t r a i n i n g
ef f e c t i v e n e s s .

The e f f o r t s  t oward  t h i s  long t er m  goal  i n i t i a l l v  concern  rated
on i d e n t i f i c a t i o n  of me thods  } I t ’ e \ ’ i O I i S I \  e m p l oy e d  in  m e a s u r i n g  coin —

p r e h e n s i b i l l t \ -  (\\ i l l i am s , S iege l  ~ H u r k e t  1~ 1 / ( 7 4)  and on the  a r q u i  s u  —

t i on  of data  r e la t ive  to the q u e s t i o n s  of h o w , and in ~v h i a t  I r a l  i i i  1112 ( ‘Of l
t ex t , a u d i t o ry  s u p p l e m en t a t i o n  of ~‘ n i  l i e ! m a t e r i a l s  w ’ i t i l d  i n cr e a s e
the t r a n s f e r  of k t i o wl t ’d g€ ’  ( S i e g e l ,  I .aul  m a n , ~ Rn  r~~ ’ r l , 1 / 7 4 ) , :\
ma jo r  c o n c l u s i o n  of t h e s l ’  e f f o  ‘1 s \V LI H t h a t  the  new i ’r n ’ t i m o d s for  i i i ’ a s —
un rig c o m pr e h e n s i b i li t \  a t e  i ’ e q i r i  i’ cl.

\\ i l l iams et al . ( 19 7 4 ) n i h ’ S  ha t  a l u n g  l i s t  I f  l I ’ l h i ’ l i ( l k i e S  f o r

calculat ion of comp r eh i c ’n s i  b t l i t v  r r e L I s h  r i ’ s  had el  ri i f f t ’  red Hi’ con —
s i d e r a t i o n  over the past  30 veat ’ s. .’\ samp le 01’ t h o s e  (‘0 115 ide  ‘ed 10

be of p r inc ipa l  i r ite  r e s t  S r on t a  i t i ed i n  ‘l’ ab le  I . “or  u ’ r i v e n  d i r e .
Tabl e 1 groups  the n ’ieasu i-es in t o  t h r e l ’  r l a s s i ’ s’, si r u r t t i r a l  r o n l p l l  ‘x —

i t v , word  d ivergency,  and p a r t s  i f  S b o ’ ’ ( ’h i .  I ’ l t i  ‘Sc ci ’al pc i  ic  i p all \
wi th  what  one might  ( ‘all m e rh a n i d a l l \  o t ’ o ’ n v i ’ ( l  f a c t o r s .  ‘ l ’ le ’\  deal
wi th  quan t i t i es  of words , s e n t e n ce s  , s\’ h a b i t ’s  a r i d  I / O I l ’  t O O ’ S  ot oe —

currence , but  are not concerned  \k Ui n I e a i i i i i g s  i l l  IV rds or p i i t ’ a s t ’ s

per se. They have been in use f in ’  so me t i n / r e , ‘ n t  oil N I c c a t I s l’  I I’iev
measure  read i n g  d i f f i c u l t~’ in sonic sense , bu t  also I o ’e au s e  t b u - ’~ ti r e
su i tab le  for relatively easy c a l c u l a t i o n  by I i at i c l .  ‘I T o si - 1 i c ’ a S I i  i n ’ s

have been used pr incipal l y to d t ’ l  1 c m  i ‘ i i ’  I I I I ’  ‘ co i l  t r i g  rad i ’ b, ’y t ’ l  I I I (  11 , I
of text.  Howeve r , a major  s h o r t c o m i n g  c t ’ these ml ’Li .s u in ’s  is t h a t
t hey  fa i l  to consider  the inheren t  m ental  or i n t e l l e c t u a l  load placed
upon the readers by the text.
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0 17\ d l  W I , I h ’ u j  l e ; u i t h  ( I .  ~~~~~~~~ X
CeyEi x’ e t al .  N- . o n ’  sy 1 la o I € ‘ w ‘i’ L x

As po i n ted  out  by ]3ot ’muth  ( 1 9 6 6 ) ,  u n t i l  v e ry  r e c e n t  ~‘ea t ’s no
tl’ieot’ el ica l  bo a’ W a S  ava i lab le  ft ’oni  w h i c h  t o  u a ’n r  r a t e  t e stab le  h y p u t h —
( ‘ S t ’ S  1 ( 1 0 1  1 1 i 5  to r e adabi l i t y .  P0W’eI ’fi I l  t h e or i e s  ( I f  I n u r n ’ i r r u t & ’  b e h a v i o r
d i d  not ( ‘ x i s ! , so t h a t  only  t I l e  most  o b v i o u s  n i t  ot  i c a l  r h a i ’n i c O ’r ’ i s t N -’s
of t he  w t ’ i t t e i i  t e x t  \V r l’ e St u d i e d .

‘I ’h t c ;  v u i l d  1105 l l egu n  t i  l i e  f i l l e d  l y  r n u d e r n i  l i r i p u i s t i c  and p s y —
-‘ r l i o l i r i r ’ , u i s t i e  t ’ r se ar c l i  and  by m o d e ls  of u l v t ’ i ’ a l l  I r i t e l l r c I I v e  f r r i C on —

mg: o I l e R  is t h e  5 1 i ’ I i r t t l t ’ e — u i t — l l i t i - I I I ’ u - i  i l l  ( t i i l f ~~n ’~h 011 ( 1 h i s  O . S s o C i r r O - ,-r
( G u i l f o r d , I / b ’ i ;  ( u I l f I r ’ S , ( ‘ o I r l r ’ i ’ y ,  ( U ’ , - t ’ 1 i , ~ ( ‘ i i r j s l e r i o , ’ti , 1 / I SO ;
( N u I I ’i i r ’ d , ( U ’ i g ’ r , 

~-. ( ‘ I t r n r ; t e t t s r t t . 1 1 . 1 - I ; G u l l f u I r ’ d  t. Hoep f r i t ’ r  l O t , ;
l b  ( ( / 3  O r  o ’  t ’ , ( i i i  f i t n t , n \ I I ’ r ’ c i  C r ( 1( 1 , I 9, 1) .  ‘ I r u ’  i n  nd n i h i  l i t  \ f : t r I o  r , - ;
t ’ ” , 01111111 ( 1 i i i  ( l i e  ( ‘ i r r r ’ o ’  i t  / r I ’ t ’ / r ’  5 l I t ’ 

- 111 ( 1 u . n t i r e  l i r l - u l ‘d on t u  pl ic t i  I i  ( i r i s
( I f  ( l i e  S t r t i d t i u l ’ I ’ — o f -  H ! I ’ I I I  i t  I i u I ( F  I r i d  of I ’ x i ) I ’ r ’ i l i r , ’ ’ l ( a l  p s v r l i u l i n i —

r i ’ l l  s i t  i ‘ f t  id  i t : ~~; .
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In  e a r l i e r  l u l l ’ ’ , L ’ I  r I l e  1 1 c c  -n n i l  s e t’n ’ s , t h e  I ’ l f i ’ r t ~~ of p~~~~r h i i —

l i r I g l i I - ; t i r a l l \  i n h e r i t e d  an d i i t e i h i ’ c l i \ ’c f r i r i c t i ci  r ’ i ’ l ; t l & ’ u h  v a l ’ I n t h u l l ’ ,s on

i i ’  (‘ Inn i / I ’  t ’ ’  i S  i i i  i i i  11 ui f I t  ‘ x l  IV e rI de ru l u s t  ‘ r t t  t u b , 0 r i c h  li l t  t b u  ol~ C c i i ’

i i  p l ’O \ ’ 111 12 u ’ c ’a dt ; l  i l  i t \  V ‘ i ’i ’  det ’ in t - d  ( Sn  rn ‘I I I ;  r!n ‘ i i  1 7 1  1, V t I ’  i~ 
—

t e i . ’ ’ su er  i f ;  r coi;h ; ’i ’ i ’ hlt ” Isihil I i ’ s r ; e a s u  r e  s \‘,~e ‘ i ’  S l ic e i f i  I d , a u u l  t h e
f t  Os i l l  I I I  t \  ( I i  c d - k - e l i  90 lcd  a co u l p u r  h I ’ I I  ‘ c h i l i  I i ; ( i )  - I i i  0 l i t  l i i i ,  O t ) ’  i h u o r
c ’ a l c r i l a h i u i i  \‘, t 15  u ! i ’ l t ’ i ’ i i i r ’ I I ’ d  l i i  h i L l / c  1 1 1 1 1 1  0 u l i l d t ’ S l  t i s s it’ i t i t e d  r i o - ..
Si e ~~e1 and I u r ( S l ’t t  t ’oii r l i i d c ’ d  t / i a l  : ‘“ I ’ h i i ’  ‘ I - S h i l l s  s u p p i r t i - c i  a c u r l / i - i l —

I io u f a v u i i ’ i t i g  h i t ’  9 u l e n i l  I n t l  o f  p s y r h l i l l i n g t i l  Si  I c  ~ u id m u l l e n  i ’ : t ’  k ’O ii

r e p ’ s C I I I ’ l ’ e a d n l n t l ; t y / c o n i p r t ’ i u i ’ r l o i b i l i t ,\ r r e a s ; I r ’ e i  i t .

, u l  t h e  H t ’ i - ’ ’ i l I ’ r’ I/ I r ain

[l i e  c ’ l t L ’ ’ ’ ( ‘ i i  L’ i - S e O i ’ rh i  ~ t i d  d e v t ’ l o p n u i ’ r i t  e f f o r t  had  as i t s  h u , ’ ; i s

rhic l’u l l o w i t i g  ( I h j k ’ r t i v e o :

1 . f o r u i u l a t i o t i  ( i f  spec  i f i r  p r i l r e d u r e o  t’or n r r t ’ L i s u l ’ —

hut each of 0 s i t  u i i ’ ps\ chioh ing ’uisti rallv arid Strue—

l u r e — of — h i t c h ed o r i e n t e d  v o r i ah lt ’ s  f o r  i i i c ’ a S I l I ’ :n g

t e \ t u a l  ( ‘ u i i r r p i ’ e h l t ’ I i s i b i l i l \ ’

2. s i ’ b ’ c l i c n  if  l l i i ’ L i su l ’ e S  11( 1st . a n l ) r o p L ’ i aI i l ’u U ’  - , ; , i i t ~

al it  i i  n i i r ’i t  I c  c l i  i i p i i t a t  h o t i  of a ( N i  til l) rehielis l ii I n t l  I l de ” I

. t’ n p e r itiu e ii ta l s t u d\  of  t h e  p u u ~V e r  a r id  ‘ ‘h i a i ’n , c t e r t s t l c s
i f  t Ru ’ c i )  t i l l )  r r l  O t i S  I i i  b i l k  va ri al . h ’s

‘I . t h i ’ v e l i i p t i o ’ i i t  of s 1 u i ’ i ’ i f i i ’ t i t i O r i s  f i i t ’  Li e I r i l l I 1 1  t ’ p r o —

gr a r i i . co i l e d  h i t  ( ‘ o t l l p r e h n ’ r l s i i r t h i v M e a s u r e s  ( C M  I

P i’ i 1 5 1
,0 In .  \\ h I C l i  I i i i  p 1 t’ n o - I l l  ‘d , ( ‘  I 1’- l I / I l l  p I ” i c c ’ s S

b l o c  ~s i f  ‘~~‘ ‘.. t s a r i d  d I S ! )  r i ’  1 l ie  r e s u l t s  of t O t ’  I i  i i i  —

p r e l i e i i s i h i l i l y n a s u r n  ‘ n i - h O .

~~~~~~~~~~~~~~ ‘ ~~~~~~~~~~~~~~~~~~~ --—.-
~~ -‘ ‘~~~~~~~~~



l ’ t i l h z a t i o i i  of l i l t ’  I l k  I 1 l 1 i ( l U e

[-~ , ‘n t u a l  r i r u ~~I i c a t i on  of t he  a u t o m a t i c  an a l ’t i c  t r c h i ’h i u l u e  W O O

i t ’ l d  itt iii iiid thit ’i lughiuu t t he  p r e s e n t p r os  ram.  A s ’ i t ~~ ’i ary l i s t  of
por er itial n o t ’ s  i s  g i v e n  Io’ho~V:

• (lt’ tc’rlfl iuI (’ r i;iun pre h ensi bi hi t~ of tex t

• r solate causes of l o w/ h i g h St o r e s
by  m e a s u r e

• d et e rn i  Inc  p l a r e n ien t  of a ~v r i t t c ’ n  I V U t ’ S

I;\’ 11(5 I,

• c’on’ipa r e  r on ip  in ’  h i t ’ n s i  b i 1i t ~ ’ (It t w o  or m o r e
\Vo r’kS

by a u th o r
b u y  t im e  p e r i o d
b y  L r a .

~ of \V i .)t ’k

• c o m p a re c om p c c ih c ’r l s i h i l i l \  i o ’ l w e & ’ n  p o r t i ou s

of a w o r k
by par agr aph
by page
I l y  c h a p t e r

• ~ i nt e r  t r a i n i n g  ( a u t h o r  d i a g n o s t i c  ass i staui u ,’t ’

F • I u t t e r — a u t h u ,i r d i S C  r i n i in a t i o n  s t u d i e s

• oh nit 51 I (a l  data g e n e  rat ion

• se n t e n c e  pa t ’ s I I l g  s tud  h’s
• 0’ ‘ i i / r i O / i  t ( \ h

I n s i d e  r a w ci h e r  II h o  is rouc t ‘ coed IV r ( h i  I I VO liii) reh ieni s i —

bi l i t k i f  h i s  m aht ’rial and who has r h I m [ I l i ’ t i ’ d  a W r ’ t l l I - ’ l  \ V i O ’ S  ni d i ’ a f b

f o r m ’. Li t’ would hi kt ’ to sul ‘ M i  I I  (he  mat t ’  H a l  t I  1 o coti i u ‘ c l i  ‘IS I I l i  h i

i o ’ t i o u i n ’ i u t ’ r l h  a n a ly s i s . , ‘ \ s s h i l ile lie has a c ci ’ so  t o  t O t’ r u / r u  I i i’ 5\s—

1 1 1 1 1  f o r  ~v h i i c ’ h i  h h i e  ( ‘ ‘\I p r o g t ’ a r u i  n i l  h a k e  dl ii p i n - p a r ’ u l .  [h i s  ;. i c - d l ’ s ~
t i  I i l h ( l  l i t ’  eu lie i’ t h i ’ i u  p h i  the sub  ni i t  h a l  of c o n h I l u l  I ’  r r u n  ‘ i ‘ I I  - ; i  ,- 1.5 ( ( 1  1 9 1 -

( ‘ I I  r i  t e t ’  ce h i t ’  I I  r via a remote te r im nal . hI t’ WI u i i l c h  t b ;  ‘ 1 :

I I

‘ _ - ‘ - “-~~~ - ‘ -~~~~~~~“ - ‘ --—“—‘~~~~~‘~~
--- a~~~~~~~~~~~~~~ , -~~~~~~~



• ar r ’au i ge  for  t h e  text to be Pr1 pLt L~ed in ma —

ch ine  readable form (e. g. , p u n ch e d  c a rd s ,
magn e t i c  tape , e t c .

• select values  for a \‘at’ietv of paranlt’t (’ rs
arid options w h i c h i  desrt ’il,e the r ’ t t t i  (these
are discussed in (‘hapter’ \ and  in mo r e
detail in Appc’ndicc’s A and 1-i of the pres (’nt

report . They include , for example , t he  s iz e
of the text blocks into ~vh i  cli the total t e x t  is

to be subdivide d fo r  measurement. The C’.\l
program prov ides for d e t e r m i n at i o n  of meas-
ti res for each text block whose size m ay’ be

specified in terms either of a presp ecified
number of words or identification of tile start

of prespeci f ied blo cks )

• request a c o m p u t e r  ru n e it liei ’: (I) to chi erb -L
the text against a currentl y available diction-

ary, or (2)  to calculate and disp lniv cOrnpt’c —

hensibility t u h e r u  011 cc’s thienioelvc,s.

The dict ionary check would u s u a l  lv bc perforilted first b e  —

cause the calculation of c er t a i n  m e asu r e s  d e p e n d s  on a ~) i ’ ( ’S p e C i f i e d

percentage of word s in the tex t  a c t u a l l y a p p e a r i n g  in the (1 I c ’!  I O n a rv .

If the dictionary check is request ed , the requeste r V i i i  b~ p r e s en t e d
with the following types of in formation as o t t tp u t  fro m ( ‘ t i :

I
• a list of word s in the  t ex t  ~vhi icR do r i ot  ap p l ’ ; i  r /3

in the diction ary. These WOUld i ui d icn u t I - e i t he r

a misspelling which should h u e  co rr e ct  ed , or

that additiona l entr ies  should be nlade to th e
dictionary

• the location of the first occurrence of such
words in the text

• the numbe r of occur rences of each of these
word s in the text

• per centage of words not in dict ionary .

~~~~~~~~ ‘~~~~~~~~~~~
.‘

- - ~~~~~~- -  A



If the r e q u est  is  for a corn putation of nieastj  rc’ s , the  f o i l  nv. i ng
~v i l l  be made a v a i l a b l e  at seve ra l  levels  of de ta i l  as des i r e d :

• the value of each of I ‘I measu re s  fo r  eac h
block of t e x t

• t he t i leasu i’ed rea d i ng gra d e level (R G l ,~)
u s i n g  up to t h r e e  o f  the 1 classical ’’ (p r i o r )
meth ods , f or r onipar i son  purposes

• the value of a var ie ty  of detailed counts
used in the computa t ion  of the measures
and HGLs

• a block by block summary of measu re
values

• a sing le composi te  value of the 14 rneas-
ures  for  each block

• ave rages  o v e r  all bl ocks of each measure ,
thie  UGI ~s, and the composi te .

These da ta  p r e s e n t  the  t ( ’x t w r i t e r  ~v i t h i  i nd i ces  w i t h  wh ich
he can:

1 . compar e the c om p r e h e n s i b i l i ty  of c u r r e n t
and p r io r  works

2. compare the C On l p r e h e n s i h i l i t y  of i n d i v i d u a l
b locks  (or p r l r a g r ap hls or c h a p t e r s)  w i t h
each o ther

3. isolate the ‘ cause ’ of lo~” ov e rall  scores .

I I



‘
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‘I’ilis ~vi 1l th en s p t ’ i ’ i f \  l I l o c k o  f o r  c ev r o i o n , i f  d e s i i ’ I - i l .  ‘ h i t ’
pr0~~’sS ti~av ia’ re~it a rc’cI I c  ( ‘ ( I u i t l t i t i c ’ ( h  f l I t ’ s u r e ( ’ ( ’ ( h i n ; r , ’ r h a p t i ’  u ’s  o r
S ec t i o n s u t  h i t ’  t e x t  as t h e y  Si ’ t’ p i ’ I ’P a r e ( h , i c  f o r  l~ ( ’ V t  s i ’ h  p o t ’h i o u s
as they  a r t ’  i ’t ’ ” ;r i t ~~’ n or  e d i r t ’ d .  h o  t h u s  way , h h i t ’  \ v r l h t ’ t .  b u n s  L I I  b i t ’ —

ativ i ’ arid , i l l  a sense , a c o r r e c t i v e  p ’  i e edu r e  rib  h u s  ( h i s p l l s a l  S i  b o o r

he may c on t i n u e  h o  s t r i v e  fo r  ( ‘ o t i l p u ’l ’ b l i ’ n i s i h ) i h i t \  s c i l i ’ I ’S  l I l l I e l l  r u n ’ I i e —

cc’ pta 1)1 c’.

An a l t e r n a te  uSe  of t h e  CM pro~~u’ ~u i i i  i s  l i i  a s si si  an e’, ’ n l u a —
to r  in  a s se s s ing  the con ’l p r e h i c ’n s i h l l i t \  of a r e p o r t . r u ; a u i u a l . l e s son .
or ( ) th i e r  IV t ’ i t t  en w o r i -~; i. e. , e 5 5 1 ’l i t i a l ly  r~ q u a l i t y  e~ I l l  m l  f t i n r t  i i l t l .

C o n s i d e r  I lie case in w h i t ’h i n m a n \ ’  s uch  (.h O c ’ I ,t n’tc’ nt S arc’ b i i  h o  - ( ‘I ’ L l  in —

ated , arid it  i s  not fc’asihle ho encode r on ip l e t e l v  t h e  c u l l  rI  I I  ‘xl i ito

marhin c ’  readable f o r m .  ‘[hen , t h e  ( ‘v a l u a t o r  r o u l d  sa m p l e  s e v l ’  t ’aI
blocks f r o m  t h e  t e x t  t o  be eva lua ted . ‘[he ( ‘ U p r o gr a m  w o u l d  t h en
evalua te  each block ahi d shiow block as well as ave r a g t ’  pt ’i ’  b lock  dat  a
over the c ’nti re samp le.

Scope of the Fleport

S i eg e l  and Ru rk c ’t t  ( l i  7 4 )  d t ’ f i n e d  anch i nv e s t i  gat c ’d 14 r o r npre  —

h e n s i b i l i t y  measures .  In ( ‘hapte  r h i  of l i e  P r e s t ’ r i t  ‘ ( ‘1 ) 11 rt , SO l i l t ’  of
these m e a s u re s  have been r t ’d t ’ f i n e d  so as I I i  f a c i l i t a t e  the ii’ i m ph ’  —
m e n t a t i o n  w i t h i n  a c o m p u t e r  Pt ’°i-t cam.

(‘hiapt c ’ r Ill cI ese n bc ’s th ic ’ n n t ’ h h o c h s and r t ’s t t l t s  of a d d i t  i o t i a l
ex p e r i n l e n i t s  p e r f o r m e d  to g a i n  i n s i g h i t  i n t o  th i e  ope ra t  in s  r h a r a r r t ’
i s t i e  s of the v a r i o u s  me a s u  r c ’s .

( ‘h i a p h e r l \  p i ’ I ’sen t s  c o n c l u s i o n s  and r e c o m m e n d a t i o n s .

‘[lie v a r i o u s  a spec t s  aud tn qui r c ’ n r n t ’ n i t . s  l o t ’  th i e ( ‘U p r o 1 2 t ’ r l r n l

a t ~t ’ (‘o n ta i t ’t ed in ( ‘h i a p l e r  \‘ . A s p en i a l  d i t ’ t i o u i a ry  i s  c i t e d  as a ‘ t ’ —

( i t i i t ’ e t l ie t i t f l I t ’  i n p u t  t I )  t h i t s  p r i l o r a m .  and i t s  f t ’ a b u i r c ’ s  are d e ’ s c r i l i e u l ,

A d es t ’ u ’ i p t i on if ‘Orb  t l i o d h i l c ’  of t h e  pi ’ u I g t ’ a n i  i s  a l s i ,  p t ’ e S I - r h h e d . alon g

~v i t h i  S u m n ia r ,\ log ic  f I o ~~’ c h i a g r a i i i s  a r i d  r u n  r e q c i t ’ s l  r n i f o r t i i a t i o n .  ( ) u t —

pu t r t ’ S u l h s  ar i d t h e i r  f o i ’i u r a t s  a r e  s p c ’ c i f i l ’ l  i i  s i i f f n ’ o  i t  ( 1 1 1 0 1 1  ( I I  al-
low i r u t i a t i o u  of p t ’ u p r a l i i l i i i n h p .



t b ’  ,A p p e t l d l e c ’S  c o n t a i n  c ot i i p l e t e  g u i d e l i n es for the d e v c ’ l —
i l p u l t ’ n lt of a di gital r o m p u t  er p r og r am  w h i i r h i  w i l l  a llo\ ~ a u t o m a t i c
a l l a l v s i  5 of t ex tua l  ( ‘on ’ti p c e h i e l i s i h J i l i  I I  .
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II. SI’:I.l’;c’i ’h i\ •\\J) Dl:h ’I\I’l ’IO\ ~~~}“ U l - .- \ SI  b 1 1 ’ . S

‘[he S t r n ; r b u u ’ i ’ — i l’ — l ’ i t i ’ l l c ’ c t  ant i  t h e  n ) s v L ’ h i u ) I ; ’ i p t i i s t l u ’ L i h [ \ ’  o i ’ i —

en t ’, ’ d c o niipr e lleni sibi h itv r i i t ’ a s u i ’i ’s  at’ t ’  pt ’ i ’ S ” lhu ’( h I n  l L i i i l e s  2 ari d ~~,

lv ii i c li s lii w f u u t ’  t ’ac hi u i i ’ 14 i n  ‘~ i S n  i.e .5 l i i  e ’ l r l  n i n e , L i ‘ t  n t ’  I at i i l i i  ar id
a s s o n i a b t ’ u l  f i t ’ r n u l a  u s e n l  I l l  e a l c u la t c  i t s  v a l u e .

(5 u i l f u u r d 1 s St r u r t u i ’ e -o t’ — l u t e l h ’n b  \ l o d e h

[lie Sl rh i ( ’ l Li i ’ e — i i f — l n i t i ’ l i i ’ c t  (SI ) 011 1( 1( 1 ( h ( ” \ t ’ I o n i d ’ d h I  ( n i l f o r d
and h i s  a s sor i at e s  ( ( 5 t i i i f i i r d , 1 1 1 6 7 ;  ( 5 u i l f o r c l  i ’t  al . , 19 5 1 1  195 1 )
I (di ;  L J u l ’ n i f ’ i e i ’ c l  al. - 19 0 4 )  p u ’ u l u i u c i ’ h l  a l~~ 9 1 1  ui ’tiea l c ’ i i ’isb r ’ in ct 05

t u i  t h e  n a t u r e  arid 51 r u r t ut ’e i l f  h i u u i n a ’ i  I r l r t ’ l l u ’ I ’tl ;e arh ;~ i l y .

‘[lie Si  n n u i u l e l  i s  a n u ’ u i s s — r l a s s i t ’ i n n r  i i u r l  r c ’p r i ’ s t ’ ’ i t a t i o n  t h a t
class ltie s i itelh (’ (’tual a b i l i t i e s  a l o n g t h r e e  d i f f e n ’ i ’ ’fl d i t i h e ’ h s i o i s .  - ‘

I ’:aeh c h i m t ’ n i s i o i  i s  d i v i d e d  i O t u  ( ‘ a r l ’ g i i r i t ’ s  \ V h i n ’h l  ) t e t ’ S I ’ e b  I l i t h  t I n ’
ca b . I ‘ g O r ’i t o  i f  t h ic ’  o t h ic ’  I ’ t O r i  1 ‘ ‘ I S  i i  I r l O  I 1’ a b i h i t y ~ \ l i n l l  a 1 ( 1 1 ) 1 ’  ‘at I i

r ( ’p n ’ l ’ s ( ’n i t  l I e  d h i i b n ’ u s l u u u  of e l a s s b l ’i r a t i o n  ui h o ’  SI u i o d c l ,  ‘ i ’ h i t  f I l l ’
n i i ’ ’ u l r i l  u i ’r a t i o l i s  a t e :  ( a )  r o g l i l l u i n l , ( I I )  u i ( ’ t i h u i h ’ \  - ( c )  c l i v  ‘ p i l l  p r o —

d n c b  i o n  ( d )  r u i n i v  i ’ u ’ p i ’ i h t  p r l l d u r t l u l n , and  I c )  I ’ I ’ a l h l a t i l l n I .

‘[b i t ’  s e r o t i d  n l r l s s i t i r a t i I i  d i  n , I ’ t i s i i l n  of t h e  SI t i i o d c ’ l  i l i v o l ’ , ’ t ’s
t h e  c O n i b t ’ h t  a r e a s  i t  i~i t u u i ’ t f l 0 i i i u n i u l n i  \ V l I t d h l  h u t  ‘ : i n e  ‘ i t o h  l u n ) e  ‘a/ i n s  a r t . ’
p e r fo rm  (‘d. [best’ ‘h  n I  ‘ r i o  i I f  i i fo r t i i at  i i  I n  t h e  l u d e .  I r u  ) i p u  i ’a l , I n )  s v m —

b o h i c , ( r )  oeni aihti r , arid Iii)  - i ’ ll av l o r al . Iwt ” ib \ s i ’ i u a I ’L i l e  r ii , ih iti c ’ g

can be d c ’ r i v e c h  f r o m  t i n  c o n i h i n i a t i o t i  ( l ’ i h t ’ I ’ s t ’ c ’ b i u i n i l  u t  r i l e  f t v i  t ’ r l b t ’ g o —

r i es  in  the  i l h t ’ n i t a l  o p e r a t i u l n i  d i t i l e n s i u l r h  ar id  r I l e  f u r  c ’ a t I ’ g i i r ’ i ‘i  h i t ’

con ten t s  d i m e n s i o n .

-t ~~~~~~~~~—- - --.-- - ‘~~ -- ‘ ~~~~~~~~~~~~~
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I ~ b l c  L

SI i i i  i i  0 ~~ 
‘o r ’  Li n u l  r 2 h” I I L ’  i i i  i i !  ri t ’

‘l’ h i t ’  f i m i a l  dj i f l ( ’ n s i o l l  of i n t e l l e c t  in  t h e  SI n io dt ’ l  roil e c u ”  IS liii’

f i i r i i i a l  typ e s  i f  i n f o r m a t i o n  d e a l t  \ v i h h i .  ‘l ’liese it ’u u r t i i a t i i u h t a l  b \ p i - s  u u t ’

nit’ öthrir ts can he u n i t s , c l a sse s  reha tiu ini s , ;y  s b e t i h , 5 I n ’an ~~ fi i’ : u i a t i o n l S ,

a a h  i n ip i i c a t i  ous.  \V b i en  t u s i x  P rod t ic ’  b a r e  ‘ i 1 1 1 1 1  n i e d  W i  I h i l i i ’  f t  v i ’

u ) l l t ’ r a b  io n s  and w i t h  the  f o u r  (‘ u I n l b c i t s , 120 crlls r e su l t .  ‘[he  t i i t a l  t i i i l d —

il is c o m p o s ed  of t h e s e  12 1)  a b i l i t i e s  a r i d  ( ‘an 1’ v u - v t - b  as a h t h i ’ l ’ i ’ ( h i t i l l ’i

sitln i Ol c u b e , s h o w n  i i i  l” m g u t ’ e 1 ,

____ _______________________ ___
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O u t ’ h i l p o i h u c - s i s  is t h a t  t e a b u n ~l l l i r I t e L ’ I ; L ;  v ; h i i c h i  u ’ l ’ q l l i n ’ c 1 1 1 1 , 11
l e ve l s  of ’ SI o r i e n t t e d  a h u i h i l  i t ’S f o r  f l i r l s t e t ’ \  cml  He s a i d  to be l i - s o
( . u i n ~ I p l * ( h C n i S i h l e  t h o u  t n a t e t ’ i ; u l s  v,’ h i c h i  l’ ( ’q a n rc ’ l o v e r  l i - ; e l s  of t i : 1 ’ .- ; ’
a b i l i t i e s . ‘l ’hcr d e f i n e : !  t t i t ’ t r i e o  C a r t  be ap p l i e d  t o  l c ’ x h n c i l  l l i n i t l ’ I ’ i : l s
to t ’e f l t ’r t  the SI O r I e n t e d  a l > i l i t i ~’s (‘ c ’ ( h u u i  r u n ) to  i t i r u s t e n ’  t h e  r o o t ’  i ’i~~1~~.
‘h ’lus i n v o l ve s  a d a p t i  ri~ , l b i u  - i n o d c ’l  t o  a co m p t ’ e h t i  ‘ni ~~i h j i l i t  ‘.- fci i’ r i ; a i  ~ : u I i
t l i : i l  I l i e  d i ’ g i n ’ c ’  to  \ V R i C I I  a ~u o r t i c u l  r i m ’  t e n t H ;  tig sd C i  : 1 1 1 1  is  Io~~d c ’ cb r u
v a r i ou s  f a c t o r s  m a y  bc q u a n t i f i e d .  S i n c e  t l u e  n n oclt ’t c o n u n r ~ i n u s  l - / 0
c e l l s  ( a h i i l i t i t ’ s ) ,  a s amp i c ’  wa s  i ’e( lu i t ’ e : i , ‘ l i i  t h i s  c u d , t i s u ~ :c e L I l t

a b i l i t i e s  i’,’h i ch i  s i n - t i ed i t i o~~t r e l e v a nt  t I  t h i t  c o i l t p l ’ i !te ; s i h i l i l \  n I l -  C-

1cm in  t h e  A i r  F’occe t e c l u n u i c a l  t I ’Lf l l h i I l S  c~~t i t i ” J “ e n d  s i ’ ] c ’t ’ t e cj  ‘ l l c ’ s i ’
se l ec t ed we’ rc ’ : c o g u l  i t i  u i  of ,s em an i t ir  u n i t s , c o g n i  i i  i n n  of Set  n - ruit b e

re 1~~t i o~~s , i f leI n O t ’v  of se t i - i a n t  [C u n i t - ; , u n i e m u t u t ’ , of f i g u t ’ n u l  u n i t s , co n-
Vt ’  i ’gent  p r o d u c ti  on of Se moot  iC i i n/ i l  c a t  i i  01 ,5 , r on  i vc ’  r g c ’r l t  p ro  : 1 0 1 :  ion
o f sem a nt i c ~y s t c ’ i u i s , d i \ - ’e rge ’lt  p r o d u c t i i u n i  of s e n i r i n i l  a’ u n i t s , and
d: Valu atLO ti  of symbolic  (n ip l i r a t io n i s . Each of I m i st i s  d iS i ’ O S S  c ; I

belo w; l I i ) I v i - t .’e i ’  fo r’ iit’c’cise d efinitions of the vam ’iahulc ’s dl ot ’d i i i  t he
( ‘xpe r i n i e n i t s  desc r ibed  in ( ‘ i i ap t e c  I I I , t Ot ’  e t ’ r a h i ’ r  ~H - o n H d  c i ’ f i - r  0

‘l’ables 2 and 3.

1” a c t o  i’ s I) cn r I v e d f i ’ d )  I i i  t l i t ’  S h U o d  e I
I n v o l v e d  i n  ( o r n l l t ’ e h i t ’ n s i h l i l i h v

C ogn i t i on  of Semr c u t i  c 1 n i t c  (( 
‘ \ l  I -

(‘ u \ l i  i n  t h e  d’ o f l l p t ’ t - l l e t u 0 i i I i h i t - -~ e i i n ’ t u - ’ , I  i n v o l v c - s  t h e  e x t en t to
wh i c h  th e t ex t  f o r ces  t in ’  r e a d e r  I i  ‘ i i  u l ,o l i , : h ’  ii d i - p r i ’ s i t v  of w o r d
fo rms .  T h u s , t h e  r h i y r i i e , ‘ O r e  l i t t l e  H o ; - , ” ~‘. c r i t  t o  m a r k e t , (l it l i / -
t ic’ p i g g ~-’ S t / t y e ( i  b i o n i c 0 is held 1 : 1  h u t ’  r e a d a h i l  I - ! i t ’ c r l i t o e  l I t  the corn  n i m ~
w o r d  u s age .  ‘l’uit ’ i’e d u t i c l r i n t c v  o f  ~‘,‘ i i t ’ ds is  h e l d  I I I  i nc t ’ c ’ a sc ’  r ’ ( ’ a d i a i ) i l i t \
The same ! n at I ’r i a l  w r i t t t ’ m m  as  “A u n i u t n u m ’ ~ s t u i r l i l  p i g gy  \‘,C ’ri t ti ’ i i i a t ’L e t .

one l i t t l e  h o g  s t r iy e d  h i o r i i e ’’ i s  c o r i s i ’ l l e r t ’d  h o  1 1 ’  l e s s  t’ c n ; i a b I c  t b m : u ’ i
t h e  original t e x t .

A c c o r d i n g  to ( ui lfoi’d (1 1 1 ) 7 )  c o gn i t i o n  u ’ f  Se m m i i  m c  t t n i u t ~ is
m u s t  di n’ i- et l y n i ea s u r ’ t ’ d  I I  \ O r n i l l t l I r h i ’ v  t e s t s . in I h i ’  i ’ i t e x t  of c o l t : -
p r e h i l  ‘ i t s  b i d  I i  t y ,  an anal  u i ;’u us l i i i  r i  - ‘u I ’ - I S ( l i t ’  ‘ a i l l  i i f  t b  e r io  n u n ’  1’ (If

d i l ’ f b ’ i ’ I ’ h i t \‘: O t ’ ( l S  ( t a p e s )  l i i  I l i e  t o t a l  n t i t i i l , t ’ r ’  If  w o m ’ d . s  ( i i H - , i - r u s ) .  ‘[lie
( M l  r t u l ’ ; u S u r t ’  is e q u a l  t i i  t h e  i n I v l ’ i ’ :- ;c ’  ( I f  Hi c’  t y p e _ h i l l  ‘1 r a t i o , St i l l —
1 r ’ i i e t ed  f r o m  O i l ’ . \ l < ’ r i . s i t i ’ t ’ ,s ( I f  v u l i ’ a l u i l a r ’v  d i v i n i t y  0 I ’ d rO b i I I i h u i t i l \ ’

f o u ; n t d  Ui ( ‘ x i s t i l i g  t ’t ’ a ( l / i h ) i l i t \  fu i t ’ t i i u l ~i : ;  ( l i t ’ 1 - t f l ’ u t of  v: , ’ r ll ulI r ui ’ \’ di-

~‘ € ‘ m ’ 5 1 b ~ Ott  c o b i u p r ’ e h l e r h S i l l i l i h y  1.010 n I l s o  d t - t u i i l r i s t r ’ L i t l ’ d  h y S I l t / e l  :1 1 1 1

Re t’gr rianI ( l 1 ’~- I ) .
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( “ ‘ : - n i i t t i i r i  i i i ’ Se t u u n t n i t i e  h / t i n : )  l o i S  ( ‘  ‘ 1 9 )

i i  I’ . n u n ~ ( I I ’  1’; u i  ‘I I r i , ; 1 a - I ‘ ‘ : 1 1  - ‘ u i ‘ ‘,,‘ , I i  I ,  ‘ 
~‘ ‘ - , ‘ l ’’o ’’’ . 5 h I m ’ :

r t ’a d t ’  i’ to i ’ e ro ; r i  I aa’ ( I i i  - 1, 1 ’  r I b i i  m i S !  e n  i ,  i i i - : , I a, ‘ i n ,  : 1 1 , 5  01’ \Pe ‘ u i s .
(t  i t  i i  f d ( i t  H ’~ ) it s~ ‘ i i  r i m  i / i l l  i9 ’ -. I I  n i t I i’ . i ,  rd I : : n i t  I - I ,  ‘ , ; I t o  i - - a su i’ - t i i i , ~
l’n t c l ’ i r ’ . In 1’, 0 rd l i i i  L ( t u y l ’  t ( - St 5 , t h i t ’  t r . 0 t n H  : i  - I:, i ’ d - i n ”  ii to r t ~1 ( ‘ h i
se t s  ol 1’ , ( I t ’ d ; i l l  t 1 ’ i ’ t i h S  i i ’ l h e n ’  i ’ I - I a n c i l : i ( s , -: l i t ’  c u r i a - cO  & l n n : , -;, -;. h u t s
f ’a a ‘ m ’  i .1  h u e !  i t ’  ~

‘ t 9 t i ’  l i i  - i ‘ i t t  , ‘ , ‘l - J t ‘ I  tO~~ l i i i  r i g  : : : n i t  I i i  ( I I  ‘. i i  0 t l i t ’  ‘ i - ( 1 0 , 1 ’

t U t u  51 fo i ’ i i i  n u n i n i l c i g ’ i t ’s  ( > 1 ’  1’, i n t l  I i  r I i ; r t r ’ , .1 V. b u i l t ’  ‘i - n u l l  i i ; - . I ) ‘  I ’  ‘.‘, ( l i i i  c i i - ;‘: - -

p er t  tha t  i l i c  m i n t s  t r i g  ibi d u ’ t ’ q u i  t i  - i i l ( - n i l  f o r ’  m ’ t ’ l a t i u  i r u n i  I t i l l  u i - I l  i a a u ’ e a u !  —

ing  ~n i ‘l er t i  ( i n  u would  dec in ‘ : I : ; t ’  t ’ u 0 ( 1 1 ’  I ; ’  d i  I I I  p et h i c  ‘ r iS i ot i .  ‘ i i i  u o , i f  n s —

s u n n i n g  tha t  t in ’  d t ’ i u a n i d  L o u ’ t ’t ’ l  at i o t -ial t } m i  u i k i  il is  a f u n c t i  on i f  n

t i l u t u I l i t L* of c O t f l i I i O l i  w o r d s  h I d  n’ f e r c r i n - i ’ s  he t\ ’. ( ( ‘ n i  n~~ n : ; u t i - i i 1  s ’ ’ n i t c r i c ’ m s ,
( bit ’ f t ’\ v e  r s h u n t  t i - i l  r , i i i h  t i l l  r u  Ivu rd s and t’ -F ’ - rc ’r ~cc ’s  be t \‘, ‘ e ( - I I  51:11 1 - ‘ u :  ‘es
thi c’ mci cc’ d i f f i c u l t  the t e n  I .

(‘o ’ive r g en t  P rod u r t io t i  u t  .S’ n i i a n t i c  Sy s ten i s  (N UK )

Gu i l f o t’d ( 1 / 1 6 7 )  d e s cr i be s  con vergen t p c o d i m c t i c i n i  of s u ’ m m ~ n r ’ t t t c

s s t em s  as (lie ability to or dt ’r  o r ’  ( I r g a n l i z l ’  u u m a t t ’ r i a i , S n - ; ’ i ’ i  and
He rg’ i u 100 ( i l l  ~ i )  I t s ’  re a h t l e  to moot  p u i n  t i  c ’ om p r c ’b r e t i  Si Ofl HI  v a r y  i
o r o n  i t  iz a ti ot ’t  of the rii,u m h c  r of coti’t ji r e h u t ’ u i  Si on a ids  \V hi  (:11 a pp e a r  p e r
s t a n d a r d  b l u l e l :  of t e x t , l -L ’, n t i u p les of r on ’n p i ’ e heu s io n  a i d s  a l t ’  n ; ~~h i ’ -
i n i ” u i c  d t ’ v i c ’ c ’ s  or  a f i g u r e  . N  US wa s  c o n I s i d i ’ i ’ I ’ u i  fo u ’ investigation

al l b  u o u g l i  m i n t  i nc :i uc led  in  t h e  ( ‘ \ I  P u’~ gr a m .  N .\ 1 .5 v: a.s cal  ctn l i ’d as
the t i u n u i ’ i - r  of ai d s to c o m p r e h e n s i o n  in a b lock  d i v i d e d  by f u r —  — a n
a r b i t t ’ a r i l y  se l d ’e b c ’d  c o n s t r i n t ,

! \I eniory for  St ’m i ’i a n t i e  U n i t s  ( . 1  ‘: i h

Accord  iri g to Gu i l f or d  ( i t O  ), t~~: ( m o  ry for  ideas  is r m m o s t  di  —

r cct l y add m ’ c ’ : -; s t ’ d by l i l t ’  0(11,0 ft 1’ s e m n t i n i t i c  u n i t  5, Siegt ’l and
B ergman  ( 1 / 17 . 1 ) d e n i o n s t  l o t t e d  t h a t  r ’ i ’p l i c ; t l  i o n  of facr ts  i n c re a s e d
c o m p rl ’ i i e n s i b i l i t y .  ‘l ’h t e  a na lo g o u s  u u n ’ ; i s t i r e  i n v o l v e s  ( l i t ’  n t t t u b e r
of c h i f f c n ’ l ’ n i t  r i o i m n s  a p p e r t i ’ u n u ~ i i i  a p~~ss~p~~’ , d i v i d e d  i u y  (l ie n u m b e r
of 1’. I I  rd s i n  t ti€ ’ p055 ap t ’ . l b  ~vas ri: ; s u i t  ned t h a t  cc’ pet i t  . ‘c or  cml ate (I

fa c t s  ~ ‘. i l l  he pI ’ c ’ s I ’u i t c ’d  u s i n g  tl~ s au t e  m u o u n i  a s  s u b j l - i ’t , a l l u m ’- ,v i n g

tha t  l m i l ’ n u  S i t  cc h I  s c t ’ v t ’  n i s  an i u n i x of f a c t  u ’ e p t n t i t i  o r u ,
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h - v  n i b ;  ; i t  i i ’ :  i I l l
’ St u 1 1 ( 1 !  i i ’ H nd  Ic :0 H i l l s  ( l ’ S I

G u t j i f ’ ’ t’d ( I / ’ n~~~) us~~d - ; i b , l u i ’: - v i a t i u u i u s  t - - ‘I s  t : i  t l : i ’ i t s d i t ’ t ’  ( ‘ 1 0 1 ( 1 —

1W ( I i i  I l L  5~ 1 1 1 1 1 ) 1  t c u n t i l  s . : \ u o t ’ r ’ ,’S p- i ; i d I 09 d0 1  m u In ’ l - It et i s lOl l I n :  - ‘ ‘a.~ —

t i l e  i ’i\ol ve s tIme l’ m no b - ’ ’ I c y  ( I t  1 m 1 ’ d t t n ’ : ’e i t l ’e i t  n t h n ’ ( ’ v i t u t u u i l l s  i l l  i r i s - -

snit ’~c’5 (If n ’ i u r u n i i n l n  1 , - n j , S i c - t i - h  I d I L I  l t: -t’ t ’, mu:;im; (ill-I ) d , ’ t r u u l n u s d i ’ L m t e d

h i l a t  f I ’ i - 1 m ’ t ue \ u~~ t O d c u t ’ t ’ i - t i C l ’  of  : u T l , r i - - , ’O’, n  l o r i s  I n I t l I l e t l i ’ e u l  ( ‘ O t i i [ ; t ’ e —

h t e l l S  m u .

(‘omm ver gt n it Ib’, i l u , , ’ t i O n l  of S i ’ n i u a n i t i e  I n t i p l i c a t i : i n i ~ l ’ \ \ l I )

Guilford and Iloep fn em’ (1)111) uu s c’cl ‘-: \ -I lu u m / i sni s, a t t r i b n .m ’o ’
li sting, m issing links , and  t ;cq t ic i i t i a I  n u s s i l d I h i t i o n  l i st s  to meas-

u r e  convergen t p r o d u c t i o n  of setilnin i ti e i t n m p i i e n l t  i 0 0 5 , IHading ma-
t e r i a l  load ed in  c’ i in v r r g e t i t  p r ’ i u d l u r t i u ) n l  t h t ’ o r r t i t ’ n u l l v  r e q u i r e s  i l m o ’
r eader  to p e r f o r m  sy llo g istic t ’er i s i ’rl 119 ta sl-:s.  M a t e r i a l  w i n c h  t ineS

not r e q u i r e  t h i s  a b i l i t y  c omp le te s  (lit ’  sy l l og i s m  for’  t b i t ’  t ’cadec’ . I - t v
i n c  ceasing (he d e m a n d  fo r  c o n v e r g e n t  p r o d u c t i on  of se m a n t i c  m i —
plications a t e x t  should  in come less  c ’ u n i u  p t ’ c’h ’ii s i h l t ~’ . Su c ’ g t ’ l  and
Bergman  (1 974)  f o u n d  t ha t  t e x t u a l  m a t e r i a l  win ch i no 90 sc cl s i lo  —

gis t ic r ea son ing  on the r e a d e r  was less  c o m p r e h e n s i ble  t h a n  t h a t
not involving such reasoning.

identification of sy l l o g i s m s  by c o m p u t e r  was c ’ on i s i d e r e d  b e —
yoncl current c apahiliti s. A c e or d i n g i t ’ - in (he c u r r e n t  w o r k , a
n ica su tre  was employed  iii w h i c h  t h e  n u m b e r  of w o rds i n a pas sage
was d i v i d e d  b y the total  of (lie di  ct ’u o n a r ,y — l i s t e d  n i u n ib e r s  of p a r t s
of speech of t he  \y or d l s  of a t e x t u a l  s a m p le.  Th is  wa~ c on ’m s i d t ’r e d  t o

be an i n d e x  of the  n u m b e r  of po ss ib l e  par’ sc ’ s of a seutenc ’ e , and  w a s
th u s an alogou s t o a n i i c ’ a s m l  t o ’  of sy l l o g i s t i c ’  r e a s o n i n g .  Tha t  i t . i t  is
a s s um ed t h at a sen t e n cc ’  b ecc l r r ie o  more  a n i b t i g u o u n ’c  as i t s  m i um b c ’r  of
poss ib le  pa r ses  i tic reases .  ‘l ’he i nc  I ’ e aL ;e d  loa th  on (l ie  t ’eader  is  as —

sumed to m c ’  r ease  the sv I log i  s t i r  load req u t  I red to d e c o  I t .  thc ’ sen —

t e m i t ’  t ’ .

D i ve rg e n t  P r o d u c t i o n  of K c ’ t n , r o i t i c  1 o u t , ;  ( i ) , I I , .)

A c t ’ o t ’ u i i n g  to G u i l f o n ’ d  ( 1 H i ) ,  l ) U I , ’ ini t ’ o l v t ’s  tOt ’  a l I i l i t v  tc)

( ‘ n i u n u u l ’ t ’ ; u b t ’  c l a s s  n i c ’inh em’s  g i v e n  c e r t a i n  - l a s s  p n ’ o p e n ’ i m e ; . \\ i t O

regard t i l  t i l l ’  e o n lp n ’ I ’ l u i ’ n l s i h l i l i t v  ( i f  h n ’ r n i ’ i i  r i g  t e x t s , i t \ l 1  u ’ t ’ l n i t t : s  to
th ic ’  d e n n i o n d  t ipo t i  n i r ’adc I’ to ( ‘ n u l l  “ u ’ r l l ’ ’  c la ss  t i ~~ ’ t i i i i t ’ n’ s on h i s  ot ’,

r ’ a t l l e r  t h an h av e  ( l i e  c l a s s  n t i l ’ n t l i l t ’ m ’  s t l p p l l ( ’ d  i i i  t h e  r ’ t ’n d i n g  ~t ’ l t ’r 1 i o t i .
S i l ’ O t ’ l  ar id H ei’ n n u i a n i  ( I  171 )  ( l I ’ I n I m u s t t ’ n l h e d  ci r ’ t ’ i ; u / n i l n s b m i i )  b c - I  w t - e : n  t h u t ’
pn ’eSI’iibO l i on of e x a n i i p l e C  ) ann! d’olnl !i u ’ l ’ ltt’ r u. i un i.
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P s v c b i l l l i n i g t u i S t u c  . \ l t ’ a s u t ’ t ’S

TOt ’ s t ’ e u ud  s t - I  ot  I i  I n s  “ ‘5  tt -as I i a .seci  oni L ’ u i 1 d I - ~~ l 5 ( h l ’ a W  ‘i
f m ’ u l : m ;  h i t ’  p S \ d b ) u l h i u i o ’ l I i s h t t ’  I ; l e m ’t i t u l u ’ t ’ . [h i t ’  l i t ec a l l ir e  a i d  p r i m ’  .~t d -
j~ ’5 j u t  t h i s  51 1 0 1 ’ S  ( S t t ’~~ ’I “- N i t n ’ , t ’ b l . l l ’ ~~- l )  h i a ; c ’  s m u g g e s t e d  a ‘ ; - : ~~ H c - n ’

o t’ c u l t ’ s  f o r  r I : a ’ - . u ’ t o  a s t ’ n m l e f l u ’ t ’ i f l O t ’ t ’  e l m n p r ’ e i m t - u s l i i l c ’  .~~~~~ : ‘ r m , e of

1 hI ‘ S i ’  50 a o l ’  St i i  ‘i S a. ( ‘ t o ’  t ( 1 )  9 ( 1 - :”’ nu S I ’  \\ ( I t ’ d  ~ ‘‘it hi I i  ~,o i ’ l l  1 1 1 ) 1  - 1 ‘ ‘ n O ’ ;

h ” os.s ~ ( ‘ r a i n s  l H n I ) .  [.1)  ( I t ’ d I ’ e I l S e  t i i u i u ’ : m b l l - : n , I  h e p t h i  ( h o n ’In m u : h i .
H i . ( 9 )  c l i n ’ m o t ’  p a s s i v t ’  to  a c t I v e  ~u i c e  \ V l t t ’ L i  t h er e  is  a p o s s l l i l m l v

l I t  a r e v e u ’sal (It S t i l l  i e t ’ t  011(1 i l h u i i ’ t ’ t ;  110 5 L ’ l ’ i l l i d d S  s l i ’ti elu cal as I I  I i

0,5 ~5 1 ’ m u l t i  i t  u u ’ t i  b P cob u t ’  i l l s  (( ; c i I i ~~ i I - I Phi a ;  SI  ‘ l i i i , l i i  I i ;  j ’ od c  IL ’ , ‘ 
-

‘ I I .

I I )  av o i d  c c ’ ’ i t t ’ r  c ’ n i h r i ’ d d l t g  ~v l ie~i t ’ v t ’ m ’  p o s s u b u l e  ( S r h i t ~ am ’ t z , S p a t ’ e’ a ’ i .

b ) I ’ , ’ s e  1170; \ V a ’ u o  l 7 U 9  ( 5 )  ~ v o u c i  r i g i m n — b n ’ a ’ i c l u i : i o  sc l l u - n l c I ’ s

v . 1 1 1 1 e v er  p o s s i h i t ’  (Scliwai ’ b z c t  a l .  , 11 0 ) . and I ) ’ )  t~ u ’ O c ’  a f f t m ’ t n a h l v e

Se t )  t n ) ,  - e , S  \ t I i i  ‘ t l  p t l s s  i l u  be  (( H u u u g h .  i O ) u  5; Sl~~l m u ,  l a o S

‘ s t e  I ) t ’ p t h i  ( Y D )

V n t ~~t ’t ’ ( l I O n ) )  d l ’ \ c ’ l u u p c ’ u i  0 i ; t u u i l t ’l of s , - ’ u l t - ’ l c t ’  p u ’i i d i l d t I u I ~i w l i . r h i

r b a i t u u c ’ d  t h a t  ni p c r s i l ’ i  p t ’ o d t t t ’t ’~ si’n t t ’ l l t ’ t ’ s  by  0 1 ’ i c t ’ a t i l i g  0 s e n i l e ’”

Sl t ’ i l c t i l m ’ t ’  t m ’e t ’ ’ i l l  0 t i l l )  to b i l l  1 1 1 — t e l l  do  u ’ i g h i t  d u  10 5(1 11:1 , A : c  i u r d i n i g

I - at ant g i v e r )  t i u m a ’ . a S~~ t ’Zl ) \ ( ’ l ’  b ias  p t n n h u i c t ’ d  i n i l v  t h i t i t  p or t i ) t i  o f i ic

I & ’ i ’u — h a n i u l  sn l t ’  c I t  t i l l -  b, t ’ i ’ l ’ ’ t c ’ I l ’ Ss a t’\  to p c i l l i ; m c - t ’  t I l l -  w i i c b  s p : u i ~ t ’ n .  A s

b i t t ’  s i l t  ‘tike r \t l I t ’ C S  ( lu l lS )  t h e  I ‘i t ’  11’ p m ’  1 1 1 k - I - S  l o t  Ii I i  t ’ , u : i c l m ’ ’~ u f  a

110111 ’ , I l i l t  1111151 5 1 , 1  m . e t h e  ei g h t h  h i  t ’ a ’ I r h i  l i i  l i l t ’  t i l t )  ‘1 tt Ii  I i t ’  I ‘\ 1 : 1 : 1 1 1 1 m g

l u ’  i t ’ t ’t b c a n i r h i .  h - H l c i l i l t t h i  ( I  O I l )  L l l t i n i d  I l i a d  s i ’ m i b & ’ n i ” ’ 1 ) 1 1) 1 11 was  t o r ~

~ ‘ ‘b a l e d  t t - i t b  t h u  ( h i l t l t ’ I ,l l l \ ’  I I  Li p n t s s n n o ’. ’ . \ l a~ ’ l i t i  011( 1 q o h i ’ t ’ i ~~ ( 1 / 0 1 ’ )

l o m b  s i ’ l u h t ’ n i u ’ i ’  l t ’ n i ~~h l i  e v n i s l ; i ’ u t  tuid C O i ’ i l ’ I I  t h e  \ ‘ I g’, ’ -  o p l b ~ o f St ’ U t ’ n R  : ‘~~~

and  b l i u t u t h  t h a t  s i ’ n l l l ’ l i r t ’ S  of  b c s s c u ’ r o l i l l l h c ’ \ I l V  110 ’ ‘ I - SI c a i l e d  s i g n u i t m —

c’a n i t i t  10,1cc t ’ t ’ I 1 l i l ’ ’ t l b \  1 11011 ,st ’ n i l I ’ t i t i ’ s  1 ) 1  t ’ t ’ t ’ t l t ’ ’ u ’ S t c t i c l l t ’ O l  ( ‘ , n m t m m l t ’ \ —

l i t . ‘ [ h i t ’  t i n i d i n i g  t h a t  m i t t ’ a ’ n  l i m u g i t i s t i e  i h t ’ p h l I  I S  It s h u ” ’ n i ~~ p t ’t ’ I h I e n i ~ c 11

, s - n l t e n i c ’ l ’  I - i l u u l p i ’ e l t u - m l S n b i i l i t \  110.5 t’ I ’ ~ i I l t ’ t l t t ’ d  I t  \ \ : i : i o  1 1 . 7 1 ) 1  a n i u l  l u t

I . a m l m i l e r t  O i I d  S l ’ - t o ’ I  ( I  I ) .

I )  tI L t S  e o t l l p u t t I  ( h t i  t i  t ’ ; i m ’ i -  s i l O ~ M t ’ ’ , by ( h u t  i i i ;  ‘is  t a t  r l o b

m l ’  mh - t ’ i l l ’ V. ‘ u ’ I -~ n i  a 1 k ’ - ., I t a! I l l  ~e .  h , ~ - n ’ I l l  I i i ’  n i f  r m l  n u t : n i l  - ‘  - n ’ , i f

~ 5( ’ I l I - r l ( ’ ( ’ S  n u  b i l e  1 1 1 , 1 1 k an d t i n ’  s t i n t  oh b l u e  -‘ ‘ ‘ i l - i c e S ’ \ I I  t n t l  i t  ,~~ . I

V I I  t n m 1 ~~e 1) 1 ’ a 5 I ’ ’ i b l ’ t i ’ I ’  ~~as d t ’ I I ’ n ’ l u m ’ i I - i b  I t  ‘ : l n ~s I ’ I ~~ t r i O  I t - t t n ’ i l m ’ m I ’ i L

l i i i ’  n i l l n l 1 l u ’ n ~ I I ’ r i g b i t  b I l ’ n u I u b I e S  I l l  t h e  si ‘ I t ,  ‘ i t ’ ’ t ’. I n c O  HI I I c  011K

p ti t i  0 I t  a in  ‘n o he r I I I ’  I i  5 1 1 ’  l il t ’. I ‘ h i t  ~ a h ‘ i t  n i t  - ‘  I . I — 1 ‘ ‘  I n ! ’ ‘f 1 h o ’

I I  v i  - I ’ l l  I I  i i  - pt 0 ~tf l b  11 ’ SI  - 1 1 1 1 ’ ’  1 (‘ ( ‘ 5  i ’ l  t l i ’  - 1 1 1 , 1 1

7

20

-A



-

~~~~~~~

- - -

~~~~~~

‘.1 ‘ : ‘ l )b le  ‘ i  ~e I ) e p t h i  ( U I ) )

A n ib  t ’ j 1 : 1 1  - I i  ‘ I ’  ~S t b u t ’  in t a n  r u g  r a t ’ t ’ -
‘ 15 011 It ‘1 I L l ’  0 0 0 - , l b

d l  5 i i i  a l I t  aI s do e  ‘ 1 ‘Sp 0~~’ I t o  (h i  - ~ y I l t i b l t ’ . I I ’ ’ e x a m s  p I t ’  l i i i  - ‘ .‘. i t ’d
‘ f l o w e r ’ - 

1.5 onm c’  n i t  I : ‘p h i e m u  o . h o  i n  l I l t  h i  ( 1  t O l l )  Sp e c  i . I  ti n t . u h : i r S  : 1

‘u u : l I  P L ’ l ‘111  ‘rl,S i i )  n U t  v n It a m  i id si cl n a b  tyn  rt  I r o i u  h u h  I ,~~ ‘ i l  c i t  “ u I ’  - r  u n  li III

mic a ’ lv I t I t ) r p m  I elSe s a ct ‘ l i m i t ’  I t ’ l l  1,~, I I  I i i  ti t . h i  I i ’ I ’ ’ , Li m : 1 1 ) 1 1  0 1 i i  - ‘,‘, i l :

~ i n , ’ ~~,,:

lii’)! , ‘ n ’ ‘ - ‘I 0’ ‘ ! ‘ , : ‘T O ’

l u s n i  m ,na h’-r’a - n . . ‘ i n - n  , — 5 ’ ’ ’  5 tic I
no - -a: TnT U: :, emnu’ ‘ i t ’  i n .  1 , son : u ‘ 1 ’’: , or ,

,\ it  -r So l ‘ i ‘ r i m l u n i g  l i i i  5 a. ned  m n  l i s t  h a v e  iv . i i  ‘ u l ~ ’ u  - I II t i l l ’  1 1 ( 01 fliL’ If

Liii t 5 ’ t i t t i m a ;  it ’ mt l ( ‘5 0 111 , 1 1  - 1 ’ 0 con  i i  P j’c ii ’ ’n Id I l l ’ ’  \~, u I (01 .

I a n t  III - ‘1 t i id Si c’g I - i  ( 1 / 7  1 )  I I  I i l t i d h  l l u  - t i n  - ; t n i  n u t t o l u c ’  r (If liii I’ —

d u e t  t - l’s i it’ ~ t I l l  L i i  i l  i ‘ ,  - m ’~ - l a b  I ‘ i i  1 , 1  1 ‘1)111 !) I i  - l i c ’n i s  1 1 1 1 1  i t t  , , -\ r  d u l l l i l a  i t
I I )  ‘-.‘~ Lt ~S u i ,  ‘ l u n i t  ‘ d Li ,5 1 1 ,  ‘ 1 0  u i t ’ ’e i ’ l i t  t ’, t u n i s  st u n  n ‘1 , - tb cli v I (It’ l l l it m II

ri m ’’ I 0’ ’ I i f  m i l l  I t’ l Ihl v o ; e  s in I I I ’  sat m ju ted a’ i u’ Is f o r  t i l l  ( I f  t I n ’
n i ; e a s l u l ’ l - s , l ot’-, -50111 -S ( I f  t h is ‘tu b - :’, v, e i ’~ i’ ’ ,p t ’i - b l ’ d  i l i e  n l s s i l d ’ i n i t l ’ l i

W I  I l l  pas .~a~~t - S  i i i  It 1W ci I n t l  P dl I t t’’ i s i l i l  b I t t

‘1’ r a n t s  fo t ’n i tat o stab ( (Ill I ~
l I - -, I -‘

,‘\c c u i r c l i n t o ’  I i  l i l ’ i I I ’ I I ’ S  111 m l ’ n l ’ I , S l ( I t ’ m m l t i b u r l u t d  L ’ I ’ n u t i l l m i r I r , sen i —

b I ’ r i r i ’ s  of an ,t t t p e  o n ’  b e t e l  If e o : m I F ) l I ’ x t b ,\ o t t ’  l l l ’ o d t l c c ’ I l . I i ’  I n l e t ’ —

p m ’ i ’ l ed , t h r o u g h  t r ’ a n i s t t l t ’ m l u n i i l i u n i s  r ’ i - l a t i , I  u i  s i t u p h ’ . n o - l i v e

‘t t ’ I , s . ~
‘ I . l b l ’ t . p u ’ l’tah t i u u  ‘ i f  i L i S . S l S t ’ . ‘ i t - L ’ a l I v I ’ . ( I t ’  p a s s I v e  ‘ I I n, ’ O h I \ c

51 - ‘ m l  t ‘ ‘ t c  e .s i n ’  ir ~~b t - r nd t u b  ( ‘ I O u  - ~~l ‘5 ‘ i ‘( 3 ~l i t ”  - 5  .S t l e (  l’s si v ’ It i i i ’  I t’ t . I I I ’

t I m ’ ’ t ’ I a l ’ o u ’ : i h t ’ . h t ’ r t r u s t ’u l r ’ n n l n O l O t i S  f r u l m n l  l I t t ’  i ’ n i s t t ’  O d I K  e , . e i ” ( e  I .
I , a n t t b , r n  ti r u ’ i  5 1 1 - 0 1 1 1 / i l l  1 ( 0 1 1 1 1 1  ‘ I I ’  i’ t’ l a b t - I t ’ - u i l i l ’ r l l - \  ( I f  e n ’ u ’ u m ’ S

I l l ’ i i i  h e  ‘ m u  t’l ‘ I n t l  i t  r~ ‘ I f  St - ‘ i I , ’  n I  I 5 i t f  h i m ’  - 
~~

, - l i l t ’  r i n i s s i  ‘S l i t  I i  0 111W I l ie

l I t ”  I t ’  r ’ I I ,  - se 1 . 1 i o u  I n i l  II I~~( . Ho’ I l l ”  5 1  ‘ ‘ I I  m n u t  n~ 5 1 1  ‘ i - I l l  I 1 t t o  ~- u n
‘ n i  n i . s s t o u u r t i t - ’ m b  u i  a ScIon’ I n - t I - i  on b u t -  t ’ n ’ t ’ I I r  t a l c  I l l ’ u ! t h t ’ i ’ I I I ’ c l r l —

i l l ,  I ‘ i t ’ , S t ’ t i l t ’ l l i ’ t ’ .S i t t ’ t I l l ’  i I I I ’ r ’ l ’ s b t i l ’ i ’ I I ’ l o  b ’ l l e  l I I ~~~I ’ n ’ . t ’d I V  l~~ i t m ; l u t - m ’l

a r i d S i t  p t  ‘ I .  I 
- 

I I  - n i t  ‘ ‘ u n ;  I f  b i t t ’  ~~t 51 m l  u t  ‘ .~~ I t  - I ’  ~ n t t t p I t ’  f I t  ‘\ t  P t ”  t —

1 1 1 1 ( 5 h o ’  I ’  ( ‘ i r~~I ’ ’ ’, .

,. -‘. ‘ -.‘ — - - ,~~~,,., ,,, ..,,,, ‘—‘— -‘ - - - .—-‘-——‘ “—_
~~~~~~ ---—,.-‘ - -—~~~~~ ‘—- —‘-—,-“-‘ — ‘—, .‘—~~~
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( ‘ t i l t  - r U ii  t ed m i n t ;  - (C U )

,S i ’ h i t ’ , : m n ’ 1/ t I  n i l  ( L ’~~ I l )  ‘ h e n l i m m t t , t m ’ r m t l  ( I  t h i t i t  t i l t ,’ i n u ’ l u s i o n i  ( t f
ph ‘ n I  n - i t ’ s  o t~ el l i n t  Sc - ;  h ’ )  ‘,‘, e el  Ii  SI  ‘ r u t  ~- n m . - , - ’ ~s s u m h  i t  ct  L I ’ ‘ l i t s  p ‘d i  —

c a l l ’  d I ’ e m ’ i ’ : t ; ; c ’ d  r o n i t l u m ’ t h t e t t s u h i i l  t v . ‘ t h i s  f I n i l i n i g  \ ‘;Os t n o n i f i r m i t e d
by  I , tt  I l l  I ~c i’ t  ~ nid S i t  s t  - I ( i ~~ 7 1) .  I i ’  I l e n t : :  11 m l ’  ( i t t ’  ( 1, - p  r ’ c - e  Of C C m l  t e t ’

I - t i l l , ’ ‘th h n u t  - u : ‘  1111 , 5  I .  I t f  I , - ‘- . t , ni t i i c ’a s u  cc t a L u s  d eVi  ~c’d tnt t’.bi leO I he
nu  m d o t ’  I l l ’ ph i  i’ ; a ’ s  ( p t n  ‘ i l i  ‘ - ‘ I t  i o t i n i l , ad ’s’ c ’ t ’ b d  n i l , et c . ) n i r i c I  ci n u m s ~ -s
( r ’ e l n t t i v i ’ , n t d ’ .’ i ’ c b i n t l , v I ’ m ’ I I , co n m t p l e n ~ u u ’ n m t , l i d . ) bet a ,  t e n  t h e  sub —
j ec ’I  ( - ; ) nih p m ’ cd~ u’ a t e  (s ) of a sai i i  p ie  of s~~n i t cn r i t e s  i s  c l i v  I (led b y t he
n i i n n t t h e t ’  of s c ’ n i h i ’ . i d t ’ s  I n c a r l t u i i c ’ d  to ~ l t ’ l d  ~ i m e a s u m r e  of c o m p m - ’ e l i e t i s i —
h i li tv.

lU g l it  f l r n i n i c h i i u g  ( i f l1 )  and l e f t  h ’itnchirig ( I , f l )

S ch iw a r t ’!, et al. (I ¶~
‘‘0) also fout nici tbi aut addition of p h r a se s

or  c in iu sc ’s  h o  th ie l e f t  end of a st ’n i t en c e  ( p r i o r  to the sul . ,j c c t )  d c —
c to n t .sed r u n t  pm’ t ’b i c ’n  s i b i l i  I y Add i t  ion of si iii i la  m’ m at e  r I al fol lot ’,’ —

i ng  the  sen t  t ’neu ’  p red i r a t e  d i d  n i l  t dt’g rode coni p r c ’ h u t ’ m ’is i b i l  I t v .
[ . a m l t e r t  ari d .So ’us ’l  ( 1  (l i - I ) t c - s h t ’ t ]  thic’se t’ariablt’s ati d o h t a i n c - o
i u u i x e c l  r e s u i l t s . Th i e s t ’  s e n t e n t u n c ’  -i t  t’uictura l aspects are evaluated

i n the  pn’ c ’sen t  s t u i d v  t l m m ’ o u n g h t i m e r l :uce s  w h i c h  c - o m i s i d c ’r  t he  f i ’ c ’ q u t ’n —
(‘V l I f  r i gh t  or l e f t  i l m ’ a r l c h i I l O ,  r ’ t ’s p c ’ct i v e l t  , a, i (hi t a sa m pled g r o u p
i l l  sc ’t t t t ’n c t ’ S .

(‘o i i ip l c - n i i e n i t  D e l e t i o n  ( 1)( ’  )

(‘c r ’ t ain  s u r f a c e  st  n ’ i u c t u t rc’ fe a tu i r c ’ s  of sen t e n C e s  se i ’ve to
n i a r k t h t ’  ( i t ’ l l) , ( I t ’  n i i e a r i in g  cii r r ’ v i  f i g ,  st r u c t u  n t ’  of Sc l ih c u e ’s. The

w o r d  ‘ tha t ’’ w h e n  I I  .-u- d as a comp i e m c ’n i t  as ii i  ‘‘ f i t ’  sa id  t h a t  I should
go , ~

‘ H I ’ n ’ v t ’ S  (h ind  f u n c t i o n .  I I a - .t ’s  ( 11 172 )  fout nc l  the in c l u s i o n  or d e —
ic t i n r i  I ~f th i 5 t W I t  p 1 ( ‘ b en t to n i  f l ’ I ‘d t (‘0 1111) t ’ehen s ii) i t t )  v. ‘l ’hc ’ in t n t  so cc ,
in t h e  p cc’  S I - n i h  s t t t d v , a. hic’ h n ’ t ’ f l , a -  t s t h i s  vn t  r i a i ,)le is the  r a t i o  of t he
n u t r n t h e r  of o c c u n r ’ r c ’n c ’ t ’ s  ot d t ’ I I ’ i t ’ d  c ’otnp l c ’ t i t e t ’u t s  U. the  n u m b e r  (if
s ( ’n t ( t ’ n l c e s  1dm a p t t s n s n i u ’ t ’ .

I n i t  r a I 0 0

‘I ’h t ’ , n ’  [1 ,- ;\ e h i u l l i t t - i i H l l r a l l \  a n d  SI 01’i t ’ t i b ( - d ‘ ‘ :~ — r t a : ~ n o ’ s t’. cc S e —

l e r t t ’ l I  f u r  i~ i t ’ I t n s n o t t  i l l  t I l l ’  ( ‘9 p r l l g r a n i i  on h l l t - b l a s t s  ‘f t i l t ’  ( l l ! n  ‘ - t t tn ’r

t h at  t t  n I n  n i l  I I  II  m l P n I  ‘ I l l  ‘fl s i l t  i i i  t x ,’ i s  a fn n n ’  I i t  l~ t (I I ‘ar m .

: I ;



Al l f i t m ’ m n i i u l a s  h a y - l i - t i , S c L i i t ’ d h . S u I  t h a I hit ~~i i VO l i l l S i n i d l e L l l t ’
i t i i p i ’ u u v t ’ d  u ’ o i i i p c l  ‘ I u t ’n s i l n  i l l  \ a i d  I t  I a  t - t ’  a b u t ’ s  1 1 1 1 1 ) 1  V Li p u l l  I I I •  i t  I i l l  —

p r e h i t ’ n i s j b i l t t t  ( I l i  0 s c a l e  (I i 0 to I .

A ( ‘ o t u m p a n i l l l l i  i ’ u ’p o r t  (\\ h i a t u s  , S l I c e  I. H ui t’ ,i- tt , -~ , ( , t n t l ’I’, i t i
p r e s s)  p r e s e ti t s  t h t t ’  u ’ t - ~~i u l h ~~ t u t  t v o t ’L m l  ~. . i l ; e I u  t i m l r m t l s  t I l l ’  e ar l t  n i u e n i . ~ —
d i ce  and ft  I t ’  a va c u t  ‘ I V  ot ’ I \ ‘5 I f  doe u m n n ;  ( ‘ n i l  s a t i ”  b i l e  c i i  i n  n d . I i l  - ‘

c ’ o t n p l c ’ b c ’ ’ i c ’ s s , t h e  t’ c ’ s t t i t a n i t  n n i h m l u ’s  a r t ’  u n i e l u m d l - u l  l i t re  as  .\ ! l l u l - t i d l i n . , I
These  da ta  tvt ’t’e t t s t .’d I l l  b l u e  ( ‘‘\ I  p m ’ u I g u ’ L i m m t I t ’  e t l O h I l t ’  t i l l  T m n ’,~ ~~ ‘ - L
u u f  a l l  c ’ a l r i t l a l t ’ d  t i m t - a s i i t ’ t ’ s

I t  c r u d i i i  p ( t’ a d t ’  I. i - v ’  I s

A s par t  t u f  t I l e  ( ‘U  p u ’ u I g I ’a m . I w o  c la s si c a l  t’ t ’ a d t n i p  o t ’ ad t ’  I c ,  —

t i  ( I t H I . )  i n d i c t ’ s  and otle u ’c ’ni dah uli t y b idc~ are  c a l r m l l a m l ’ d . ‘i ’h i c ’  I t C l , s
t ’ s tu m a t e  ( l i t ’  s d l i c l i l l  p n ’a t l c ’  l e v e l  ut  t in ’  o i v c ’ t i  l~~’x d .  l ’ I i t ’ s I ’  au ’ e to U t
prod u c ts  of ( l i t ’  ( ‘ \ I  p r i l p r a t ’ n  s u n i c t ’  ( l ie  bas ic ’  c - o i m n i l , s fo r  t h i e s t ’  ‘ m u l i r e s
w i l l  he a v a i l a b l e  f c n t i i  ( l i t ’  ( ‘U  r a l c i t i n i l i o t i  s e q u t t ’ t i d t ’ s  m I t ’  t vill ‘ t ’  r t ’ n o h m l t
obtained .

1”Oh ~ CAS I’

‘l’he I” ) I -b (’AS’l’ f o u ’ m : t u t l a  t t a s  u l t ’ v c ’ l u ’ p l - d  t o  l n m t ’ L I S i l m ”  b l u ’ ‘ ‘c i i ! —

abi litt of A e t i i v  ht ’ch iniiu ’a l l i t e i ’ t i t u t : ’ e ( ( ‘ a v i o t ’ . S t i c l i l , h ” t l \  - ‘-, ‘ I t ’d , 1 2 u ,
l’hie ai t t hi ors c m l l i s i t i e t ’ t ’t i  , ‘‘, I S t i n i g  i u ’ r i i i u i l n i s  i ’ u L l ~ I } u I ’ i p c i n i b ,  I t ’  I i i ’  i t ’ ‘ i l l ’ —

p os e h i u ’ c a i u s c ’  S c l l l l t u t  --~~‘,1!I  ‘ 1 1 5  ~ ‘ i i I  s ch ool t I c  5 1  ‘i l ca l t i T’, i 5 110( 1 l ’ t ’ t ’ n i  t ‘ n i , —

p I i I v c ’ u l i n  d t ’ v t ’ l o p t m ~p p m ’ t i l m ’  : ‘ c n i u l a b u i l t t ’ 1 f i I r n o u l : l ~~ . l ’hi i s V I I I ’  ( i f  s t : i n i d t t n ’ , i —
i z a t t o n i  tV Li S h I I t I ’ \ c t h  t u ,  m n l L -,e S I I S : u l ’ - b  (b i t ’  app l u r a l u i l i t ’ - i l L  p r i o r  f i i ’ m m ’ . -~ I n i ~
t i )  t t ’ c h n i i u ’a l p t l l .) I i r a t . io n i ns I ’ m ’ a d i t i b s . \ I t t u ’ - i ’ v t ’ t ’ , n t p p l i t ’aI 1 1 1 1 1  ‘ f m i t a n i v
of t I n ’  e x i s t i n g  f i l t ’ n i . u t l a s  u ’ m - t i u n i m ’l ’ S  s h l I ’ e i a l  g t ’ a n i u n i i a t i e a i  I t ’  II ’ lo u is ’ tc
(~‘o n i i p e b  v I le r 011 t h e  p a c t  i l  t i ll - i t -  m ’ Suu i  at  II - n n  I l ) b  t r i o  I l l  0 1 1 1 1 1 1  l i t  t I  l l ’ t i i l l  1: ,

A l i t t , ’ c a t u r t ’  s t ’ a r c l u  p r u m ’ . i d t , ’ i l  ( ‘ a loe  , I i i i .  11 7 2 )  a1 l i t  a h t s i
ml  l u  s t c u u e n u r a l  p r l i p ( ’r t i e s  01’ l i - s I  t h a I  h i a u h  l ’ I ’ c ’ n l  L l !u p l l l - l  n i  p t ’ t - t i ( I m n ” m

10 0( 10 1 u i l u  I v  ft , t ’ n n  uu I as 011 ( 1 1, 1( 1  d i i  m ’~ - 1  t i l l  ~ b l I t  t O  I e n  I I I  - t I  “ I d  I - i I t ’  ‘ t i l t  I~~ -
n n e b i h  to t n e a S u l u ’ l - . ( ‘ i n c n ’ c ’ l a b  1,105 l ’ t - b ’ , v t - I ’ t i  t ’ I i t i t ’  51 ‘ I n n ’  : t n t l h  ( - n e l l  t t t  h o -
s h r u c t u i cal p i ’ t lp t ’ I ’t i e s  tv e i’ e c o n i l p t l t t - d  and  n ’ ’~~10’ 5.5 1 1 t h  I i i : t t n o n i s  V

t l t ’ r i t ’ , ’ u I . ‘b e n t ’  pt’c ’lci ’tn’ d t i l m ’ : i ; i t l a  t ’ t i i 3 l l u V t ’ u l  ( c u l t  a ~~ ‘ t g i t ’  f a t  I ’ m ’ .

u t i  i i i  1( 1’ I I t  One s v i i  a l l  I I  - \V m m i ’ d 5 O u t ’ Si .5 .50 ‘ - . l ’h i  I .5 E LI e l I  it ’  I S Vt  - ‘V t ni s i l  V

e as- , n m t - t i  anicl  1 1 1 1 -  ad t l  I t  I O U  , i t ’ i l l  i ce  I n o  I l l  u’ s t I I ’  l i ~ i i  n I l  a r ou t i t - n i l  m ‘I —

d t 0 ’L i Sc  Ii u’ ’ l u t h i l l  i t t  ‘I’, I ’  b’ .

- ‘  - - - ‘ - — - - --‘~~ - - - -~~~~~
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i ’ i i m ’  l ” O U C A S ’i ’  l o r t i i u i l a  p r e d i c t s  r e a d in g  g r a d e  l e v e l  as
( - 1 1 1 1 0 1  I t ) :

S-S — (somb er ,,f one i ; ’ ; l l ob I  ‘. e : rds , 10)

[lit ’ r t u r r e l a t i o n i  i i e t t v t ’ I - n  p t ’c ’ d i c t t ’ u ) l - ~Gi of a passats e w i l h  n i ’ s ~ c ’ u I  i l G i ,

L l S s i t d ’ i a b l ’ i !  w i t h  $0  p t ’ i ’c t ’u i t  t ’ l u I ’/,e s c o r e  tvas . . A s ’ l~~ t ’t~ u - l i t  app i t —

c O b  l I l t  u n S i t i a  1 1 W  l - s t  te sagc’s  at icl  r it ’w suib c ’c tS  p r u a b l u r e d  a e om ’t ’ t ’ l a-

( 1 ( 1 0  of . m 7 .

.- \u t ot n a lm ” I I t I ’ a d h a h i l i t \  I t i dex  ( A l - t i)

S not !  and S c - ’ i t t ’ c  ( l~ ’ 6 0 )  d c ’v t ’ l u p e d  a t o ’ a d a b l h u t .v e q t u a t i o n i

IV II 151 ’ data n m  m a t  be t’ol 11 ‘ e d t ’ , !  t’co i i  i i e cha t i i  c a l  r o u i n i t t ’ i’s eas i IV in  —

5 1 L I 1 ( I ” I  l i t  Oh t ’ l c t ’l l i e  tv p c t v r i t e t .”. ‘F l i t s  t e c h i n i q u m e  a l l o w ,s n r c

n i c ’n l  of i’ eacl ab i  l i l y  n t t  t ’s s t ’n i t  i a l lv  cou igh  t h r a f t  t v p  I ri g spt’ed . \ I t ’  -

r h i a n t I 1 L i i t ’o t i i t ‘u’s a n n ’  used to t ’ I ‘ 1
,

1 ‘i ’d t h e  i i i  iii i c e  of S i t  Sb ct ,l~~c ’~~,

h b a t i t - :  s p a r e s, and ,- i i ” m h i ’ n c e s  ( a l  t ’ q l t a I s  5 I P U  n i u s t  h u e  tvpt’d 01 tIle

‘ h i n i  ‘ ‘  u ’ i ‘ L i t  - i t  Si ‘ t i l l  ‘ m i s  I - ;  t h i t ’  ‘ i u i  n i  i t ’ ( I f  ac t i ’  n i l  I 1)05  o f  t h u s  - s ’ ’  m d ’  —

e n d t ’  .s t h e  h i i i t i i  ~ l - I if st ‘1)1 l ieu - I p u P .  I ’ ( ‘Omi t  th ies c ’  c t t u i n i t s . I - ; nt e n i t

h i li ti ll I t ’  c III tvo i’d 5 111 1’ SI l l  I I i  d l ’  151 1 111 1 r I f  S ~0d t ’S  t h i  v i hed by n umb e i ’

i , t  S t ’ i t t c I t d t ’ S  ( w / s f l  n t n i m l  I m ’ c  i l i t ’ r i ’ u  I I ’ n t L ; t h  of iv, , :  cls n i u t u i l i t ’ r  u u f  S t n ’ m ’ , t ’ S

cliv idt ’ t I by ‘ i u i l n i l t ’ c  1) 1 S h u n i i ’ u - ,S ( s / w ) i  i u u a v  i l  r o n i i p u t e d .  h - a s t ’ t I  u t l  c x —

a to i t a l l  i u n  i l l  a r a t i t ’  S d ’  hool n I - - . 1 5 , 1 ii - t’I ‘a cr5 Si on t ’q lu at I t ‘Ii 1~ ‘e d i c t  u n i p

cad I ’  b c v ’  -1 f ‘ 1 tIll th I ’  n i l  ‘t ~~ve  m ’a l  i t  t s  i S;

= 0. 5 ) 1 ’ ~’ - - ) S. , 1 - , - - ., — 21 , -I

I” It ’s cbi h~ t ‘ r t t l n ’ t s ’  h - n i

1 ‘[‘ 1 ) 1  t n i l lv lb 1 ’  1 1 1 , 1 S t  ~ I Ip i l I Lie m l  n o l n u l  iii I V  (
‘
Ii ‘u m l  a d e y t ’ l t  I ~~~1 ‘( I

I l l  (lO ll ’ S ( b l a b  ( b r y t ’ i ( l [ l e d  b t v  I t i i d u i  f I” i ’seh i .  \\ Il t”~~l I i t s  mi the 1 ’  I l ’ s .

l”lt ’ SI - lt t , r u t ’ l t I t l t ’ I l  that S l ’ t i l t ’ ’ l u ’ e l I - n I a I h  5 u n i i p u l ’ b n t ’ i t  1( 1  } l I ” ’ d t d l l O p

I l ’ ; t i n t i ’ l ’ l t (  ‘ l . S u i ’ n t ‘ i t t ’  n i l i t u l t  ‘ ‘ n o b  I n ’ s . I l l ’  siniiilal ’ I ’ t t d t e n i ~~ed t h a I t h e

I I  001 1 ’S t t t l i l ’ t ’ l ’ ,SI  i i i  ni t o p i c  S i l l I I i I ( h  0)51 1 i ’ t ’  ‘ 1 1 0 1 5 0  i l l  n’ t ’ a l i a h h i l I \ .

l h i , s ‘‘ n ’ t ’ a c h i m i g  ‘:1S t ’ i u I l ’ i i i t i l f l  p l ’l - d l e t s n l r l u i t i ’ r l t o i t  s e a l ’ - ’ )  ‘ ‘ n ” - ; i ’ ! I ’ i g

I - 0  -,l - LI .5 ni b ’m l i d  i t  10 i t ’ 11 0 H I c  ‘15 I I i l l  St - ‘ l I t  - ‘let’S ~ ‘ u t h  t I l t  n n i  I (’h ’ t If st I —

101111’S 1 1 - u ’  1 1 1 1 1  ~t I ) I ’ ’ ! —S i l l s ‘ b t t n t i s l ’ l  i l h l l ’ l ’ I ’ ,SI  t ’ t t h ’x .  0 1 5 1 sc a le d
ii n ’b i t  n ’n i  t ’ i  I . t S I ni s’d u h n  u ’  1 , 5  t t  1 1 1 1 11 tOO ’’ l i t  - ( l b  l e t ’  ~. ‘ :1 I a. - I ‘u Is

n h 0  I I I ’ 5 I ’ h l t I ’ h t e t ’ S  n t u l t i u ’ m ’ S s e u I  I l l  I l i  t ’ t ’ n i u l t ’ t ’  II”l e s I i, I’ ’ 

‘— - - -  - -- --- .  - -‘---—. ---



‘l ’he i ” l es r h  t’o r m i i u i l a s , ‘ sp e c t a l l t  n l ~~- ‘‘ m ’ i’a cl u ’ u a I r i s ’ - ’’ f o r n i u —

la , haV e b i ’romi i e  t h e  n i i o st  w b b e i v  a p p l n l ’ d  i i  l O t ’ i’n t i t ’ I’ 11 1510eV ( I I

t ’ t ’ a d a i u i l n l  t u ’e s c ’ a rc ’ h .  ‘ [h I s  a I d i ’  a p p l l  ( ‘ L i t  i on  i s  u I  a t O  p a t h  n o  t I n ’
ease of r u u n p u i t a t ~oti of h i s  u ’ i u ’m u i l a -s a i d  p a r t ly  1 , 1  b I l e  w i d e  ‘ ‘x p I i s I t n ’ e

g i v e n ’i t o  h i s  ) ‘t , r m i i u i l a , s  t h l r i l l l g l u  a l i ) n l g  S et ’ 1 l s  i t !  p l l l l l i l L l t ’ m / e d  b ( t t u 5 S .

1 - 1 , 5t h b a s t ’ u J  h i s  ~ ‘ m ’ i ’ n t d I i a  t ’a s l ’ ’’ I ’m t t ’n i i u l a  h O  ( l a b  n i ‘LI St  ‘ i l  ( I n

a l L i t ’ LJ e  set  ut ’ r t ’ a d i n i t s  p n i s , sn i ges ’i o n ’ m ’ . t ’ i I  m i  l e m on s  t u f  t ’ - l n r t p m ’ l ’ l u l ’ ’ i S t i l n l

t t ’S l  S( ’Ot ’ t ’  ~i’i cI  ( ‘ ot ’ m ’ t ’ S p ’ u n t t l t b i p S r I l i , u i l  p u ’ a t i e  l l - ’ , ’ I - l .  ‘ l ’ ! I l S  SI b of  1 I : ’ j ~~~i —

nial pasSagi’s . u li ’ ’t’l-lu p ed In i 1 1 2 ’ , i r i s  m’e\ t 5 ed  i n  I : i I )  1 , 1  n f l - i l
m n odt ’  en topics arid t h r i l l  5 ( 5  I 0 ° 1 1 1 1  lot 1 1 1 1  t ’ i ‘0 ( 11 n g  It  - i  - is . l’hie re ad —

t i p  ease  s c o r e  was  r t ’ c o i i i r n m l t - d  I I V  I ’ i t W t - t ’S , H ni . ’ o -t ’ , n in n h Kearl
(11Th). i c u S I ’ d  “i t i n  ‘ ‘is “ i t  n u ’ ; a i l a b l e  d a ta . \ t - ~~- i I i ’ d 1 i u  to Po u t ’ m l ’ ’ ,

.511 , 1 , a t ’ l ’ t h m ’ a e i l v  S c a l e d  n ’ c a d m ’ t g  ea s t ’ ’’ 5 e q u a l  t i m  —2 . 2112 1 (~ 0771;
( m i  ‘a n S I l l ’  nt ’ e  l i - n a I t )  4 (. I l l  50 1 ( ‘ 1  L l u n i i ’ I  - I ’ ( I t  St l b  Li m i  I i ’ s  pe i’ 100 t~ i i  m d  s I.
‘l’hi is rc’ cI’ ’ll form l I t  l i l t ’  ‘ 1 e a se ’ t’o m ’ n i u l n t  I L l S ‘ c c i  i t i l p i l - t i l t - l i t e d

in  t in  - ( ‘U  p t ’i l t J n a t o  ‘~ p I ci  I t r r i t t u , t i .

-1( ‘ f o z i ’

l u  I b i t ’  1510 ’ ci n n i  st  r~ 1 I V O I ’ I .  r t ’po u ’ted ‘ u S l l h s e q t u t ’ t i l  St ’ c l  m l  u r n s  I m l ’
t h e  p m ’ ~ s e n t  u ’ i ’p o i ’ b , ‘ b o z , t ’  sco re  ivas f ’ t i i ! i l u i V ( ’ d  as m l ~~’ ‘ t ’ ad a l u i l t t v  t ’ t ’ l —

beri ’’ ’u . ‘[hI’ (‘ Ioze p t ’ i l l ’ I ’ d u l ’ l ’ , i t  r o d l lr ed l i v  ‘ i ’ at  l ot’ ( 1~~I , ) $ )  was
( i l ’ t i i u l r i S l  ra ted  t u l  r a n k  st a t i d ar d  t n ’ a d i n i g  p a s s L i t s t ’ S  i l l  t i l t ’  S a t i n ’  l t i ’ d t ’ n ’
as d i d  o t h e r  n ’ t ’ a d a h i b i l v  I’o m ’m m n t i l a s .  I n  the  c ’ i - u ~~c p m ’ l l e e d u t ce , t ’eadc m ’ S

O r ’ ’ p m ’l ’ s m ’ ’ i I I ’ d  tt i t b i  s a l l ip l t ’s  of h i ’ s ) , f r o n i i  w h i c h  s i u n l i t  ‘.‘, i , u ’ i l s  ar t ’  dc ’ —
1 1 1 ( 0  011 (1 n’t ’p lart’d b y  I l n i t i t :  s p a r’ s. h I l l ’  l ’ 1 ’ r l ’ ! l ’ m ’ .-~ a t” “- ‘pie S t i ’ d  t i l

f i l l  i i i  h i l t ’  b l a n k  spar -s i v i t h i  t i l e  i ’ , i u u ’ t b s  I ! l , ’ y  t b n n~ a c m ’s lu i l - I l - i ! . I ” ’
he  t ‘ ‘n I l  ‘ m t l  t hal 1 he attt hio r HSI’S h i t ’  t’, ’ i t ’ u l that 110 1 ’  a th, ’ m ’  I ‘ “ i l l _ I _ i  ‘-i n ’  oh
u n l i l l ’ r s t a h i d S , t In’ r e a d i e r  t v i l l  f t i l  t i  lbs I ’ l l  n o se I it u t t ’ d ~~ . I ’ l l ’ I t ’ e h i ~i u q ’ e

assu  r n m e S  I h a t  t ’ i ’ L l d i a b l l  l i l t  i s  a d i  to ct I’ti’ ~~’l ‘i t I I t  n i l l ’  ‘ l t i I l l I l t ’  1’ I I I  1 1 0 1 1 1 1 1  i i

w u l e d s  w h o  cli I h i t ’  i’eade n’ , .s 01111 - I l  l’ u I  I I ’ m ,

I’avlt ) t ’ m n i d i  cab ed 1 h a l  1 b i t ’  I I I ’ i I ,  - ‘ n ‘1~~ i f  e ) l l / I ’  il  i 1 ‘ I ’ S  I S  111am m l  —

h a ‘ I t ’ l l  ‘cc a n’ d i t  ‘SS  I f  I l i t ’  5 V -
~ I nm ‘tOp 1 ’  c i i  I h i 1’. I t  tO I ( 1 5 1 , 1 1 1  ‘Ii. u t ’  ‘1 St i l

t o u r  d t f t e t ’ t ’ ’ i h  i l I ’ i e t m l t n i  5 \ S I I i t l S  ‘ “ I  m i t t ’  ‘ ~ n ; u m i d , I m ” l  l n n S S : I s ’ u ’ S . t a c i t I l l

a di f f i  ‘1 . 1 - n i t  d i  Ff1 c u i  I v I I ’  to - 1 , nt I l l  ‘ u I i i ’  m l  I ha I the t r i o  m\ i l l  g 5 \‘. I l ’ l ’  I h i t ’  sil t i l

d e s p i t e  t h i t ’  ( i I ’ l t ’ t l u m n m  s v , S I I - n n  t . l m i i m I i I \ t - h . ‘hi ’ f i m r m u ’ ( i t ’ i ( ’ t i i l ’ i  , S \ .~ b t ’ t l t S  ml -

\ u u l v l ’ m l  t h ’ l t ’ I t n i g  l ’ t i ’ t ’ \ ’  h t t hh i tt u , n ’il , i -ver y ~ t ’ ’-, I - I i h i l  w ’~ r u h , t’t ’ t ’n’ v 1 1 0 t h

\‘, II  r t h , n lh i d 1 ( 1  I ’  t ’r c r  nil ( i t  I h o ’  \ i , I t ’ l l  5 at ‘nI ‘ 1 ( 1 1111: . 1 I t lit’ I ’S  n I I n ’ - n  l i t  ‘1 (‘ Ii

I h a t  d e l t  - I i  n ig  2 0 ‘ ‘cc - n i l  i f a u n  s s n i g i ’  a t I I  I ’ ’  I I  s t o t s  l b  t i l ’ h t i t ’ O S  ii ‘ I ’ S .

-~~ ‘ - -  -- -.‘ - - . ‘ - -  -‘- -~~~~~ ‘- ‘-.—~~~~~‘-~~~~~~~~~~~~~~~~
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The t ’t ozt’ mc’l,hiod is free from m i i an v  of t i l e  d L sa d v a n t age s
of the t r a d i t i o n a l  r e a d a b i l i t y  measu res,  It can be app l i e d  more

a p p r o p ri a t e ly  to h i g h ly t e c h n i c a l  and t i n t ,n sua l  ma te r i a l s .  \‘e rv
t e c hn i c al  m a t er I a l  m i g ht  be ra ted  as d i f f i c u l t  Li t -  l i i i ’  h ” it s s c h  f o i ’ n i u —
Ia , bu i t  h o t  Liv tile t ’ l t I Z ( ’  t c -L - l l m l l q i t e . if  t i l t ’  s u i b l e m _ ’ts  i’e a t l i n i g  l i l t ’  p as-
sage tv t ’  cc t r ai n e d  i i i  thi s s u h I t ’ d t  ma t t e r  a rea .  (‘ u l i v c ’u ’ S c l v  the  r ’ t ’n i c l  —

ab i l i l t -  of t he  tv ci t i n g s  ‘‘F a u t t h o  cs such  ‘as t I e  in r u d e  S t e i n,  it ho iv n c ’
in  shor t  sen i tc ’tn ’c ’s  iv tb  m ’ i ’ l a t i ’ s t ’ l v  sun i p l e  v o r ahu l a rv . b ut whose  stile
is sutch t it a  t h e  t ’tia t c ’e i a l  I s  d it ’ficult mii ig hi t r iot be ac’ u n u i n a te l i  retl edl ell

Li t ’  (l it ’ 1” h t ’sch  atid l i a l e— ( ’ h i a l .l ‘i c c -  h n i q ue s , ‘i’he t - i o z t ’  t e S I, f i l L ’  l i t  b i t ’
e x p e c ted  to r e f l e c t  a c c u r a t e ly  (l ie d i f f i c u l t y  of su tch  u ’ e a d t t i g  p a s s a g l - S .

I-I

Tat i t i r  r epor te d  c ii r r c ’ la t io n s  of . 70 and . 00 b e t w e en  clozt ’
scores  and c ’ o t op r eh e m ’is ‘an scores rer€’ived Liv Air l” orc e t e a u n i c - c ’ S

on Air  h ” orce t c ’c hn i i c a l  mate eial.

In de t - e l op i n g  thc ’ i c u ’eadab i l  i t t  equ t a tu on , (‘ av ion  en , al . u t s t - d
r l l I z s ’  Sd ‘ne as (lie r r u  h i  - r~ urn u uf r e adah i l i  I V . I~c’rautse th it ’\ ,c’ii evu ’d
the  r loze I c ’ s t  to Li t ’  moo cc’ o b u i  ‘e l i  V t ’  th i a t i  n i u m i t i  p i e  c h n u  cc ’ t e s t s  h r  t lie
othe r t i i o t ’ t ’  t m ’ a d i t i o n i a i  i n d i c ’ ’’s uf co m op i ’ e hi en s io t i .  ‘l’hu’i also p o l i O - l i

out t h at e l i , i ,e had ‘ e i i m u S l S b t - f l t l y v i t ’ i u l e d  i- c r y  h i g h  r o r r c ’ i a t l l > m t s  t v i t h i

m u l t i p l e c h os e  1 1 5 1 5  a n i m l  h i t h e r  m o r e  S i l l ’  c ’ c t i v e l v  c o n i s t c u c I c ’ d  s e a s —

n et ’ S  If cotit p e c ’In ’ti s it u ni and d i f f i u ’ u i l t t ° ( ‘ av l or  c t  a l .  , 1572 , p . 12 j
A ddi tit )na llv , as pact ‘f h I d e w o r k , t h i t ’ \  fiuu und a c o r r e l a t i o n  if a p —

p r u h x i m L i l i - l y . ~~I I  l t I ’ IV , l ’ t ’ i l  ch ,i, t ’ Sd l h t ’ t ’ t i n  l O O - t i t ech p as sap c ’s  chosen
f r o m  ( l i t -  l ’ I - a d u n i g s  c e qum i ‘ c d  in a a id e  l an ge  if :\~~ iiiV ohs and a c ’ h n c ’ v —
in t’ t ’ a u li ni c pradt’ I c - u i . L i , S n t i l ’  0.511 i’ i ’t h ii ~ t l i t ’  I n i l t c ’ d  States A m’ n i i€ ’ d

“ i c r ’s l u s h  U r I c ’  I t c a d i n t g  ,- \ c ’ h i i t ’ v c ’ r u i t - ’ t t  l e s t  I l l , i - ’t i u ’ t i t  A , Al m l t u’ t’ v i—

al  ed i’ t l l I l t  b u t ,

‘l’iu ’ lmi!o ’t ’ t ’ n t n  a t h - ~n i r i I n i a t ’ s  of  th e  c l o z c ’  p r t ’c e d t i re a re :  (1) S d l i t ’ —

in g  (‘051- , 12 I Si ’ l I l ’ i m t t s  m’ t - l i a b i l i n v , ( 0 )  t ’ L I S I ’  ( I t  app l i c a t i o n  to n ions tand -

ard m a t e r i a l , a l I l i  ( 4 )  L l c l . ’ m t l i n l t l n l g  f t , i ’  t h e  t ’ i ’ a dr t ’ s in t t ’ r e s t  in  and  p r i o r

k r l o t v l i ’ d L I  m t f  I l l s  o t t n i - ’ l h , l i i i ’  d i S a l h t ’ a h i t ag es  of t In ’ p r o c e d u r e  ar t ’ :
1 1 c l i ’ ,’ s o n ,  t a u t  ‘t t i E  n’ ~’ a d a l u i i i h  V . lot a p t’edm c ’b u u r  of r e a d a b i l i ty , 

‘ 
-,

(21 ii S t O O l ’ ,’’ ~. 0 h l p ls  u t  S u t b ) , I l ’ d l s  is u ’ t ’ q u u i c t ’ d . anti  (‘,3 ) i t  may r i o t  r I -
fl ee t  a l l  I i 3) 1 5 t ‘1 1 1 1 1 : 1 !  n I  I I - ’  is i on .

- I ’ )
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I I I .  FU1-~ ~I ’11E H \ ‘ ERI F ’I ( ’A ’ l ’l( )\  A \ 1 F:i A l ~~ ) h ~ A ‘ l ’I ( )N ( )l”
C0 \ I P R E H E N S I B I L I T Y  A SSESS~1IL \’1’ \ A I - H A N L , 1 - ’S

Th c’ SI o r i e n t e d  v a r i a b l e s  i n c l u d e d  in t h t ’  c ’O tf l  p u l l  - r al p , l i ’ j t 1 i t i l

t v n ’r e  o n t g i n a l 1~’ deve loped  and t ’va lluat ed t’um m ’ n n f l u e n e l ’  ( ) f l  m ’t ’ a d a i i i l i t t ’
b t t -  S m e p t ’ l  and H et ’p t o ar i  ( 1 1 1 7 4 ) ,  ‘I ’ b ì t ’  l l ,5 \’ i Lu ’ u h i b i p u i l s t i c - u ’ n i n ’ u a b l i ’ s  it e m ’ s
s i m i l a r ly  dt ’t - t ’l o p e d  atiti t ’ x a m l n l ’ l l  l i v  i , a m ’ ti i ,i c ’r t  and S~ u - m - l  1 1 1 1 7 , 1) ,  l i
t he  c P u - i l  S l u d m e s , all SI L a s e m i  v a r i a L i l c ’~ w e t ’ s fo u n d  101 I a -  : ‘l - l a t ed  I~~
ci n u t p t ’i ’h u i ’n s i o n .  ‘l’he e e l a t i o n ,~h i i p s  l l t ’ I i v c ’ l ” i  thic ~1Sy eh ulit i g t ii SbIt’ i’aei—

ahic’ s and con’ip re l i er t s ion  iv ent ’  less  c l ea r  c u t , bun t the  n ’ii e a s t t  t ’ t ’ m m  a ‘ l i i

c ’or i r t ’p t  s re t n a i n e d  v i a b l e .

l l ’ ’w e v t ’r , it St ’ s t f l i ’d  1 l i n t  f u r t b i c ’ i’ Ii’ S I ah id t ’y a l u m a t i c i n  l I t  both
the  Si and the  p s t - c ’ hd l in g u i s t l  r n l l  on t ’n t e d  i’au’iabuh’s w - ‘i- w a r r an t e d .
Siu t, 0 w o r k  w u l u i l d  a l l u I w  a d d i t i ’ i n n i l  t ’v a lu a t i o n  of the v a r i a b l e s  i n c l u d e d  -

‘

in  m l i t  ( ‘  ‘0 p r ug emi l . as ivc’ 11 as t h e dev e lopn ient  of insights relative
I i n te r act  io n et ’tO e l  s w i t h i  i~’h r h  I l i t ’  p r i o r  w o r k  tva s  n ot  t t , i r t  m ed.

Iti  t h e  s t i t t h v  ‘If p s v c - h i i i m i g i m t s t i c  v a r i a b l e s  p e t ’ fo t ’ m i i e d  b y
I , a m n h , e i ’ t  and  S i t - g t ’ I  ( 1 1 17 4 ) ,  v ar i a b l e s  \‘.‘ c ’ee p r e s e n t e d  in  i n d i v i d u a l
se n t i  - n i e c s  in  n o a n t  cast’s , an d a i ’ar ieh . v of coi ’np r ehen s ion  incas —

m u m ’ s  a t ’  cc i m s € ’ u I ,

In l i m e  t ’t ’l a t c ’d  e xp l o r a U  i cv SI onientc ’d tvork ( I f  Siegel  and
f~~’ cg titan , i -u  mm i p le t l o ll , te l l ’  — f a lse , and s b u ,  r l  a n sw e r  q u e s t i o n s  w e r e
usi’d to I ‘v a l u a t e  ~~~ i mp rehietis ion . ‘[‘he variables W i ’  r c ’  p r e sen ted  in
pa rag r aphs  p r eparc’d f l u e  I he pu i  rp oSe - b u t t  A i r  h ” i I i’m - I ( ‘( ‘011 1 cal 1 rain —

b i g  ma t  eria ls iv t e e ’ m o t  l ’ m v ,  u l i-’ed . and t h e  ra n g t ’  of the  va r i ab i e s  was
not  t h e  sam t ‘ as t h a t  f o u i b i d  in  .-\ I r t” or et ’  I t ’d  h n i i c a l  t r a i n i n g  m aterials.

In the  f i r s t  h l m m ’ t ’ t ’  of t h e  fot i r si tidie s described in t h e present
c hapter , all pas sages  tver e  ~l c’u ’eloped tht ’i t m l g h  modi  f i c a t l u l n  f c u i r —
r e t i l  A t  r h” o rr e  m a t e r i a l s ;  a l l  u ’ an i a lt l c s  a p p r o x i m a t e d  (l ie range of
the  variables founnd in \i r Vor ct ’  t e c h n i c a l  I ra i n i n g  and related t’na—

t i ’n i a l s ;  anid a s i l ip i e  c r i t e r i ti n  ni m e a s l u  t’e of e o n i p c e h l i ’ n i s i o n i . the  d oze
score , wa s ti~~ec1 .
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i t i  t he  ( in s t  expela  r u i t ’ t i t  dr sc  n ih e d  he re , t e x t  tvas pr e p a r e d
11 wh cli c ’a r h  p s v c h i o l i t i g i m i  soc and Si o m u e m i t e d  v a r i a b l e  tvas m a t i i p u —  4

l a t l ’d  i n i c h i v i d u i a l i v  I m u  a c o n t r o l l e d  m a n l l c ’ e .  (‘ o m p u ’ c ’ m u t ’ m i S  ion se o res

it c c i ’ a s a h i  S O d  s i ’ i u a n ’ L t t i ’ i t  t i ’  ob t a i n  added i n f o r m a t i o n  on t h e  e f f ec t
If  tu o d i  f i r a t i o n  in l c ’u’ c ’ l  of si t lg lc’ u ’aciab l c’s . Th i s  fu i’st c ’x p e n i m n e n t ,

ar r o cc i u ti g b t , ‘na y m t c o m i s l d i ’ r e d  to  r e p r e s e n t  a cr1155  v a l i d a t i o n  (if

the findi migs of ,Sit’ g i ’l and I it’rgnian (1574) and Of I . am b e r t  and S ie p c ’ l
( 1 1 7 4 ) .

Ex p e r i t l i e n t  II tva s  d c ’ s i gn i e d  to assess  t I n ’  i n t e r a c t i ve  e f f e c t s

‘f a set  of SI o r i u t i t e t h  v a r i a b l e s  as t h ey  are svstetnattcall ,u vat’u c’d

in l e v i - I , ,\ pa ra l l el i I i v c ’ s t i g a h  i ’m of’ i n t e r a c t i v e  t ’ f f e c t ,~ am o t ip

,se lc ’c t t ’d  p s v c ’ h i u l i n g u i s t i c  v ar i a b l e s  was  r o to p l e t ed  u n  L xp e  i’ i m l l t ’ I i t  III.

In Expez’ i i t ’ t m t  IV , p a s s ap c ’s  w e r e  p m ’ t ’ s t ’ n ’ i e d  at t ’x rc’pt tu n i —

a l i t  lng hi atid t ’ x c L ’ p t u ( m m i a t l v  low levels  I l l ’  ( ‘U t  . ‘[he 1 ’ xp e  ci t i i t ’ t i t  I\
w o r k  p r o v i d e d  Some add i t ional  i n s i g h t  i n t o  ti -ic p o s s i b l u ’  c ’ xp l an ia t i u t ’t
for ceetain of t h e results em e r g i n g  f r o m  Ex pt - i ’ i m i m c ’ n t s  11 and I I I .

Levt’ls of \‘ariables

In Expt ’rimc’m it s I , I I ,  and II I , l e v e l s  , i f  n i a n i p u i l a t e d  v an  —

ab l i ’s  iv c’ t’e d e f i t l e t i  iv i th  r e f e  r e n l c e  to a set of desc  n i p t i v i ’  1O c t 0 5

d e ve l o p e d  Liv Williams , S i eg r i , B ui ’k u ’t t , ~ Geo ff  ( in  p re s s ) .  The
n o r m s  t v t ’  i’ t ’  d t ’v c ’loped  on 200  sat i ip l es  of t e c h n i c a l  m a t e r i a l  i’an —

d u m b  t- t aken  f r o n i  A i r  h ” o t ’cc’ st i t t l u  gu i ide s , t ec’hn i i  cal or d e r s . c a r e t ’  r

d e ve l o p men t  c o u r st ’  t u x t ~~, and v a ri o u s  n ’ianu a l s  and r eg u l at i o n s .

Hased on a n a ly s i s  of t hese  s amp les . n o r m s  w e r e  deve loped  w I n c h

des c ’ r i b ’ the  i t t  t I  of c’ach SI atid p s v r l i o l  in i p u i s t i c a l l y  o r i e n i b t ’ d  v an  —

ab le  l o u n t i d  at t ’ac’ hl ( i c ’ c i l e  of t h e  s a n i m p les .  ‘ ‘ I ‘iv , ‘ ‘  ‘ t f l I ’ l l i t nii , l ’  and
‘ highY ’ I eve Is of t ’ae iab it ’ s we rt’ d e f i n e d  i n  E x p t ’m ’ i  t i i e n i t -s I , II , ant i

I I I  iv i t h i  r e fe  r i - b i t e to t h t ’ s e  d c c i  1€ ~ valu e ~ , .-\ l t m ~v lc’vt’l f i u r  o t t

v a r i a ble  falls u t I l I t y  t h e first dt’rile i-’aluc fIle that varia m uj c - ; a

n i e ( h i u i f l i l t ’ v i ’ l  is  ( It’ f i rii’ d as t’alli nig I I I ’t t i ’ c ’ c ’ b l  t h e  f l l u l r t h i  a t -id  s u x t h  d c —

c l I c ’ s , anid a h u g h  l e v e l  fo i’ OO V v a r i a b l e  in d i c a t e s  t h i a l  t h u  v a r i a b i t ’

f t ’ i l  a l t o v i ’  h i t’  t i i n l h  t l t ’ c i l e  V , l l l t c ’ . In all ea s t ’ s , v a e i a l ’l t ’ s  it t i ’ s
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dc ’ folcd i t i  su~ - i i  a ii an ln t ’  r ’ that h it mjb i ‘ 1 1 1 m m  o ’ n t i ’ a l  i ’ a I u , l - ~—, an t I  h i  ~~h i  t I , -r l I t ’
v oho ’s wc r’ i ’ -“mi s’el c ’ml t u ,  L i t ’  0 5 , S i ) d l a h t ’ ( h  v, i l L  i i t p h e m ’  d l , m i i l m m ’ i - m l t ’ n l s i h j t l i l v

and low fl u  t r i o ’  mc or dl - c i i  c ’  v a l  - i - 
~ I’ . t - ‘ i - I - “ , i t ’ , - I t ’l l U i - Li 55’ Ic I LIII ( I

iv i t h i  h O w l  i r u b  I ii ~~ r t - hens  ib i  l i l t

(‘t I l l  p t’ c ’ h i e m i s  ihil I t

In all  expI  ‘ r i m  1 , 1  - ‘ i t  ~~ . I hI’ c t i  I ’  I ’ l l  n t i l f  c t I b i i ~ I : ”  l i i i s t i l l  h i  I V  i ’m  —

p loy -d tvas a r l m u z c ’  Sr i’s . ‘ I ’ m ’  i 1 0 1 1 u  n , h i i s s c o u t ’ , S x t  p a s s n ’~~ -s  tve n ’c

m o d i f i e d  by  a i ’ L i i l L ’ L t m ’ i l t  t h e l t ’ t u m i s  ut i i ’ii s  n i l  t i m e  m ’ n t h ,  i t t ’ i 11 ’ I I )  t i m ’ I i f

I ~ an t i  r e p lar i a r  I l l s  ( l I - l ( ’ t c - ( l  a u m t ’ i l s  u ’ i t h i  j i l L , ’ , ,  ~ m i n l r t - S  i t ’ s m a t i c l a i ’ c b
l e b i g h l l .  I n d i v i d u t a l s  read I I n ’  t i i u i l i f u c d  t i ’ - . : a t i i l  a n t h ’n i l u l  m u  r ep l ace
t h e  d t ’ l i ’t t ’ d  w o r d s .  ‘I l l s  p i ’ o p i t t ’I i t  u h f  co u ’ m ’ t ’e  I t’ ,- it la t’ i’ni enls us

cal led the  e l se s t i l t - . Si~~rc i t s  d l ’ v t ’ l o p m m l t ’ f l h  l i t  ‘I ’ a vl o i ’  I I 1’~~;- l ) ,

the c l i m z t ’  i t ’ c h i n t i q u u e has  hecon i c  a p o p u i l a r  c i ’ i t t ’ i ’ l o t  i i i t ’ as l l r e  of
c o n m ~ I t ’ i - h l e r i s i h i i i t y .  ‘I’hs tc’ ch’ m uqut’ is held to l’s i i u l e u ’ a n i t  bo th  to

i a m ’ i a t i m u l  in t i n ’  S t ’ S l i ’ t m i  of w o r d  ( I c - l e t  u t u S  W i l  to s r u m t ’ i t i g  , S I t ’ I e i l i c - S S .

1” ur t h er ,  t h i t ’  t e c h n i q u e  is  he ld  I I  a( ’ c u s u n i t  f o r  i l l s  r e s t  and p c i u l r

,Kn o w l l ’ u l pu ’ of ( I i i -  ct ’adt’u ’ ( l ’ a u  l o u ’ , 1 1 H 3 1 .  ‘, I a t t ’ cu a l s  ~,a st’th L in t (h i t ’
clozi ’  app roach  are t ’ a s i l t  c - on ~~t n ’i t c t t ’d  and do t I l t  t’ h, ’ ( h I l i i ’ t ’  ( ‘n ’ , t ( ’ ns t i ’ ( ’
p r et e s t i n g  or i t e m  v a l i d a t i o n  ( K l a t ’ t ’ . S i n a ik o  ~ Stou t ‘ 51W , 1 7 1 ) .
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I x p t’ u’ i i i i  t’ n I I

i - : - - . p t ’ t ’ t n i - i t  I 5 I ) i t L ’ h l t  t o  t i 1 , , - ~~l t g a t t ’  l i t ,  h - U t ’ r u s  I f  t ’ l d t ’ : m i l  , n t l l v
m a  m d l i  p m t I : t I  1 up  - I’. i t  i t  i ’ i  a m~ - ‘ - . 1 i t ~t 1 ~~5S .55 Sc ‘‘Lie ! ~ u f  m ~‘ - ps~ m - l u l l  i l L ’  l i t  s l i d

m I t l I b  SI u h i ’ t e ’ u t l ’ d  u n u m ’ i a b h t ’ s  m l i i  (0-Ize s u ’n n ”t’s . . ‘\s s l l d h u ,  l ~ s m ’ . t ’ t l  t t l

‘ i ’  i i t  t ’ t ’ f  , m I e n - i c  I’, ‘ I t S ,  I I  f Si ( ‘ge l  Li ’ ml H - m ’s’ I t m n u n t  ( 3  ‘7 - I t : 1  id  i t ’

L i i t m r c , , ’ i ’ I  a n t I !  a i t ’ s ’ ’ ’ I  ( l i m i t . h i t e  S h i ’ h l e n t l m ’ c _ I m i _ I ’ i t I ’ l l l  c m  m i l l ,  ~ r i i l
- , LI t ’ t L l l b ’S  ~~~~ 

I k ‘ii  iv ’ c i - :  ( ‘ ‘ 0 1  , ( ‘ \ b  I I ,  \ I  \ l  I , i~:si , \ ‘ I S  , ‘i i ,
m t m t d  I )  \ I  I . ‘I ’he p s ,  c i t u i b  , m i s ’  u t  sI u r a l  i ,t n t ’ I t ’ n t t t ’ d  i ’au ’ la l t  l i - s  i r u n  5,1, -Il

i v t ’ t ’ e :  V I ) , \ b I ) , I L , ( ‘E . l i - I . b - I l l , m i n d  DL.

I ’  x l  u t a l  Sa m u I j u l  e Se! cc t i m  l i i

h” c i t ’ l u — I a  I I  p m u s s a a i ’ s  W i - I c  t ’ a n i ( i o n m m l y  s , ’It e h - i  l’ t ’ u n m m  a S i  Of
c i t t ’ t ’ e n t l  A t e  l u c r e  ca 1 1 ( 1 ’  ( ] ( ‘ v e l i > p t u i l - m t l  dt J l S ’ ss  ( ( ‘ 1 ) 0 )  r u ’ n ’ m l s .  S u c h
t e x t s  a n ’ i ’  t e e b n i n e m i l  iii i L i b u t u ’ , ’  and p u ’ s - a - i l  t h e  t e c h n i c a l  i ’ i f u ’ n ’ m m n a t s , n i
r e q u i t ’ t ’ i l  fo r  at - i  a I r m an 1 1  a d v a n l ’ i ’  i n  a t’a m e n ’  f i e l d  ri t h e  A i r
l ’ t , u ’ e t ’ . i” t’ u , t i t  h a u l  to I’ i u i ’  t ’ a n d l l n i  sd - u - l i o n s  t’, ece  t oads  t u ’ o m m  ‘ - a u ’ S
\ , l l t t t l t e  o f  cm li I l l  t b ,  I’o l l o t v i ’ i g  r o m u u ’ s , ’ s :  ( ‘ 1) 0  4 0 15 10  ( .\ u r c r a t ’l
\ I L t i ’ i I , ’ i a n i c c  Sp t ’ r t a h t s l ,  - I c ’ t  A t r n t ’ L l f l , Ou t ’  a l - i l l  ‘I ’ w i i  I ’ ’ m s - i t i t ’ s t ;  ( D C ’

4 :-I l l : I  ( , - ‘i i r ’ c i ’ a f l  \ l t ’ e l m a t i i e ) ;  a r I d  ( ‘ 1) 0  6-154 ( 1 ( l i - c ’  ‘ i i , r ’ -, \ b a n a c i - m i i t - n n ,
l l ’ u  - ‘ m u  I n  St , ‘ I t t ’  S at i l  p I t ’ s  I L i L t  ‘~~~ 1’. ( ‘ r c ’  L I j i n t t’ u 5 i S  ar  I I I i ’ !  it~~~: ’ I -

I t  - t i p t  I t .  \ sit  n i p  I , -  was  te r u n  i i a b  c d  at t i m e  fi  t’~~b S i - t i  I - I l l ’ , - t ’nd  a s p i - a r —
I tg LI I’ l t ’  t ’ l i i i ’  :- t ( I I  I t  I m sam p h -d tvu t e d ,

l i t ’  Si l l - u  l e d  p a S 5 m l U t ’ 5 ’~’. 5 t ’ i t h i s t ’a n l d h t n n l v  m c s s i ~~’ied i m I s

- 12 d ’ ’ s n t ’ t 1 ( ‘ s p l i t  i t t ’ m i l a l  c ’ I ’ l i I l b i I I ’ l ,S ( 14  vL l n ’ i a h u i i ’ s  ‘.: 0 ls ’. t ’ i s ‘f ‘- mi c li
I L  - ‘ u t n i d i l  t u n i s ) .

I ’ m ” ; , a m ’ a m i u m i  f .SI t t m l l l I I l s  \ I L t t , ’ i ’ t S ’ .5

i ” ’ i ’  I t t ’  D i i ”  i -  ~ L i  -- - I i  m d  I l l  n ’ ( ’ p n ’ i ’ s t ’ i t  ml g t v i  ‘ u  i’am ’ u L , n - l e ,
‘ i l l ’  m i l l ’  ,~ a m t 5 ‘ b ’  V. i ’ i l t I  I~~~5 I l i t ’  I t ’  v, ‘ ‘ v t - I  I t  t i  I I ’  t ii n ’t al ti  - ;  “ i i  - h i l u c k

IS r s  - i ’ . I ‘ i n  I ’ ’  t m u  n i b  I t ’ l l  l i n t  m I ’  - , i - I f l  t ’ I I i ,  - i t t :’ u a l l  ; a n u u l  n i S t  - m l ,  t i ’ ,

u u n u s  “ - u ’ . t’ i t l e O  i l l  t i e  b u s h  I I  ‘,~~ I f u t i ’  110’  ; L m m ’ ! L I I d ’ - . ‘h I l l s . t ’ L i e h i  ‘I

- n , ’ . ’ ‘-: , ‘ : n ; . ‘ - : - ,,s ’ u s’’ ‘ n” , ~, .‘ j  :ed

- ‘ n u t  - ‘ - ‘ n . ,  : ‘  i . — ’  n , , ‘ ‘m i m ’ i in , ,

- , ? ~~~ ‘ I ,  - 
- ‘ , , : - n , : .  ‘ - i n
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I I  , L i i ’ t L i l m l t ’ S  ti Lts 1 1 - 5 1 1 1 1  ‘ I r O b ’ , ’  i h t i i t ’ t ’ t ’ I t l  ‘m i S s m i s t ’ S  ‘ ‘ I ’ S I n ’S ,  r - - n ’ m t h l t
, ‘ L L t ’ u c ’ b I  I b i f f i d i l l l t . N ,  ,, l m t ’ l t i m l n  uis m s m i m i l i t ’  I I I  t ’ t I i I L i I s  

~~~~~~~~~~~~~~~~ 
t l i f ’ I ’ i c , I I i ’ -,

i t  ‘dli - l S 1 -  I l i c ’  i n i t ’  - ‘i t  it LIS I i ,  - -. 1 5 1  I n  i t ’  515 5m m ’ -5 m t s  i t t  1 m m  ‘ m i  b m i s  p 5 5 m b 1 t -

t m  I t  D ie  i ’ f f u ’ e t  t t f  r n m m l d t f \  l u g  L i . m t m ’ m i m I ’  l e v e l  I t t  m - t l r n l h t ’ t ’ l i t ” t s h  —

m m  D l i .

[ l i t ’  v a l u e  i l l ’ l i t -  m i s s i g ’ i - I n - ’ 5 -  5 - u’ , : t , S , t r i h m ’ t I I I b - i l  C i r l i u ’ 1
c m i c l i  of t h  ‘ c - ’ ’  s t u l  u s  c I I I ”  iS t ‘ I ’ 1 1 ) 1 1  \‘, I t ’ l L I i t  m l  i~ I i i  ( ‘ I i  m m i i  ‘ i n  S I l l  i m ,  ‘u I
luI, ’ e ’~ u’.mms d ivided , I b i s m l n ’ , I c ’ t ’ t l l I i ’ l ’ t n s l i l ’ m - i I  t ’ ol t S ! S l h ’ t t c ’i h i I t ’ l h i l g l t —
( m I l l t I lt ’  ~u m t S S t i g I ’ L i ” 1 m t s s u t ’ c ’ i l  t i l e  l i t ’d l l l ’ m l d \  ‘f h u e  i L i b i l e  i l l  l I t ’  n m s s t L ’ ’ i I - m l

v m m  m ’ i m u i u ’ .

- l c i ’, n ’ u t i i , ,, V. 115 m i c i ’  i
’o u ’ t t u i’ti it i l h i  -~~i m ’ c ’ t ~~b t ’ m l 1 p l1Lt ~~!s c l i i  m t v b h l m i —

1 1 1 5 n r t u d i i ’u c m u t u i , t i s  l i l t  l b t t ’ u ’ u ’t i \  n ’ m ’ l ~~t e i l  t o  t l t t ’  t ’ , ’ l t ’ t m t t i t  v mm u ’ i m i l u l t ’ , I ” t ’c t ,
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‘l’h ert’ are a n t i ,t ihn’ r u t ’ p o s s ib b i ’  m ’ t - a s ’ ’ ’ i s  t o t ’  l i m e  d i l ’ fu r e n t s ’ s

b e t w e en  the c u r r e n t  n ’c - s i i l t s  an d  t h o s i  - i f  t h i n ’  t ’ e l a t i - m i  p r i o r  i t ’ l l ’ , ,

t i i t h  t ’egan ’d  to  \ \ I i .  ‘l’ he \ \ I l  v a t ’ u a i i l c  i - v o l i ’ t ’d I o n s i d e r a n  Iv  SI - I c e

t he exp lorato  t ’ ,t wo u ’~~ of SI i - n ’  e 1 a l - id 13e en ’ m i l a n  in  t~ h i ch  i i  was  ( i t - l u  n t ’d

ivi th r egard  to den ’  r i m e  i , 1 c - u i u m u p ln ’t c ’  ne,s s ‘f s v I l op  m s  t i n s  n - o m i t  a i m e d  iv i t h i  —

in  samp le passages. In the  c - u t ’r e n i t  51 H i  - thu ~ v ar i a b l e  i’. as d , - 1  ned
w i t h  r e g ar d  to the  mean t i u n m h i e  r r m f  p ar t s  u I  . s ; ’i  ‘ I - r h  of v, u m ’d ns r u n  —

ta m ed w i t h i n  a passage. A l t  h i u u g h - i  bo th  a p p r o a c he s  w er e  5 , - I  u t - i t ’ d
to measure  time s am t n  m ’ u I n i s t r n l m  t . t h e  p n S Sj i ,I i l I l ’ ~ ‘f s e ns i t it ’ u t ’ . d u u ’ f t - r —
en r es  exis t s .

Aside f r o m  d e f i n i t i m i n a l  r i i f i ’c m ’ e u u ’ c - s , t b i e t ’c it s m ’ s a n u m t i b  t ’ 01’

o ther  d i f f e r ences  b e t t v t - e n  t h e  two st u ud I c ’s. Si i - g c ’ i  amid  1 s n ’ n ; m , L m ’  I t I l

ployed a m u c h  iv ide r r a t -g e  of \ Ill than - i  was c ’n ip l -  ii u- cl I n  t i c -  pet ‘ S c - u t

w o r k . A d d i t i o n a l l y , t i m e ’, u sed  ;\I  i’ I - ’u r r e e~~1 i s l , - r J  m , - e s m i n m n i t ’ l  as s m m h i —

Jects , as compared w i t h  t I m ’ , - I e c h n i c ’al t- m t c a t i u u n m a l  h i g h  s r h , I I t h  a ’ m d c -o l —

lege subjec ts  of the p r e s e n t  s tud y. It  5 St i l l  - v t ’d  t b - i a n  - ion ic  .si t i i l a i ’-
ity in reading a b i l i t y ,  in t e r e s t s ,  and r t i e t i t a l  a l m i l  i t - 5 i - s i  s t s  a n ;  ‘ ‘ n u n ’  D i i

various groups , but  the p o s s i b i l u t v  of sub ~~- c I  d i f f t ’ c ’ e n m e c ’ s  i ’ t ’ m i m a i  us
open. Addit i ot i a 1i~- , the S iege l  at -id BC’ m ’g in an  t i - x t u a l  n ab  t r i a l s  t i e u ’ ’-
not of the technica l  t r a i n i n g  n a t u r e , as wi  m ’t ’  t h e  b t ’ x t u u a i  m a o-r i  abs
of the p r esent w o r k .

The cor re la t ions  res t i l t ing  f r o m  t h e  t ’ c ’ p  I ’ i - S S i O ! i  e q u a t i on

work  and wh i ch are i nclu de d i n ‘Fable 1 ! ’  a re  c o r r e l a t i o n s  h i - b i t  cr0

variable  scores and d oze scores for  the comple te  sub  be’: t g r o u p
employed in the multiplc ’ regression iv:,rk .  Separa te  e ’ u t ’ t ’ t ’ la t  u , u n a l
va lues, bas ed on data provided by low a i ) i l i t t  r eader s  and l i v  h i g h
abi lity r eaders (as defined by Nelson-Denii ,t- Readi ng ‘Fc’st Scum ’c - s )

we r e also availab le as the r e su l t  of the  reg ress ion  w m b r k . Th e
product moment  correlation between N I h  var iab le  s co rt -  and d oze

score for low abil i ty readers w as  - . 007 . The corre lation , based

on high ability reader data was  -. 2 1 4 , or e s s e n t i a l ly z e r o . .‘\ c-

cordingly,  the negat ive  slope of comprehens ion  as a f u n c t i , b n  of
N MI is consistent with other results relating leve l of N III , as cur-
rentl y de f in ed , and d oze score.
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N I H . , - , i i i i’ s m ’ n m - n t t  ‘ n h  l ’ ,’ t i , i l l  of s, l l L l t l t i c ;  S v S i l- : t , S , .~iS5 h i - c - r i

s , i m I S I S t t ’ n l t  1 ’~ r l - i ’ i t t , - d I h n ” u n i n ’ h i u , t i t .  m\c c i n H i n t g l v , d i l l ’s t ’ c - ’, u c s s  r u - I  w i - c a
t i l t -  l u l l - s c - n i t  a n t u l  t i m e  p et i t ’  d l i i - . t ’ a b I r m , , t  l , c  a l t  r i b u t i - d  to ‘ h t ’ f m n m i t m o m i a l
p i ’ u m u u l t ’ t i m . i i t ’ i i e ’ -. t - t ’ , l i m ’ -  i m f l t t ’ t ’  d i f f t - i ’ n ’n r e s  i c t w i - , ’ t i  t i n t ’  Si e g e l  ar id
13sI ’~~t m l L & ’ i  I’, , ’ , ,  S t i l l  1 S t’  p u t - s - h I t  ‘,‘, r , u ’ , , bo ld a m i d  ‘a s ’ , l e  m - s ; i s a l m ’ , - , - .
In O u t s t’c ’g’ a rd , i t ’ ’ u ’ u I ~~ ’ t h a t  Lirm , - - , r t ’ ’~~~~~’ -  ‘c - s t  ‘ u i - L o U of  t ’ L i H n ’ t ’  t i -as

i i  u m p i  is c- d  on u l i i ’  p en’ S I - r i b  \ I I S  vs i t  al I i  - I - S r i  L ’ t  - i i  - 5i1 It  i nn ’  fu ’ u mttt thin ’
‘ i ( I r t i i S  i s i - c I  t o  m W - l I l l y  c i , - s u l e  I i - v t ’ l s .  F i m s  l u n ’ , ’ , n m ~ i - d i u m , and h u t n ’ I - i
t i ’ n \ t  m L i S S a n ’, I - S  m i a m i  \ \ l S  v a l uc ’ s  m ’ c ’ s p , - c l i v t ’ i i  ‘‘1: 0, 000 , I ) . l ) D 2 , and
0 . 3 1 5 , ( ‘ qu i i ’ a l i ’ h i t  t o  ! O i - L i m l S  m u f  0 , 0 0 , 0 . 2 11 , and 1. 50 c’u l n f l p l ’ ’ ’ h i t ’ u t S i o i ’l

ai ls pc- c’ It ut m dm’ c’d w m mr d s of l i s t .

1” i n i a b l v , t h t ’  t ’ I ’ a d i i l g  i5 i ’ot t I )  i v SI i n t e m ’ Lm ( - t i o n s  V. e u ’ - m t - m a r - 5 -

a l - b y  t I c - s  t t ’u m i - i  s t a t i s t i c a l  s u g n n f i r a u u ’ c - . ‘.l ’his  r e s u l t  S n ’i ’ i  ‘ - 5  I i ’  i in-

t e t m d  l i n t ,’ p I b t e l l i a l  ‘~ f t b - i t -  t’i n i d i m - i g s  h c ’c ’nj u sc ’  i t  s u n ’ m n i - s t s  t ha t  - : a r i n i n d c ’
, ‘ f f t - i - t j v t - n t t - ,ss i’,as  n i m b I  d i f f t ’ e e n i t i a l  a ru ’ rss s r c ’ a d i m i n ’, g  co up s .

l’ S v r h i b  I l i n m g u k s b  i r \‘ sr i  a h l l t -  R e s u lt s

I S o  p r e s t - u  I t d a t a , r e l e v a n t  to p s\ ’ d h m u li i1gui s tonal l y ‘ ‘ I ’ l l - n  O l d

va ria i i lc- s , arc’ dis c ’u .ss,’mI hu t -i ’s iii  i c - l a b  m ’ i n ; s h i p  t um thin ’ “ ‘a ua - - s simu n tv ’ut ’k ,

t i c’ u’ c ’s c i l t s  I I I  b h i t ’  u . s p l u m r a l o r \  w o r k  ut ’ I a : i i l i c ’e t  and  S i t ’ g c - b  ( 1 1 7 4 ) ,
and t h i n ’  r e s u l t s  m l  l a i n ’  -d in  ui h e m ’  W I ,  r t ; c ’  c’s 51 ud yt  r ig  t h m c ’  samt-  I S ’  -

git a g e  i’a Ci ables.  ‘[he f i n d  h u m p s  i n  t i - ic ’  cci i ’ m’ t - - m t a n aL -s c- s  a i m l  C u  r a t - l a —
t i u l t i S  l u t ’ t v s ’tn en  v a u ’ i a h ’ b t -  I t ’i ’ t ’I at -id c l u , / , s s c u l r e  obtained d c it ’ ’ nmg t in ’ m’ c - —

p r t ’ s n - i i u n n  w o r k  a re  su i n m a r u  L u  d in ‘l ’ aI uk  20.

I . a n i b i u ,- r t and S i e g u - 1  ( 1 1 1 7 4 )  t’ t ’ p n m m ’ t c - d  ‘i’m— u s ’. ~~‘ d e p t h  to a f f c - c t t m —
ru n i s i s l t ’ n t l y  , - o n ’ i p r e h m e n s i h i l i t v  i n  t h , ’ i r  own  \ \ I i i ’ k a m i d  i n - i  11151 of ‘ n h —

i - u ’ s .  ‘ l i t ’ ’  e f f i - e t S  i f  l I m b s  t a r b u , i ’  a p p e a u ’ i ’ i h  I ’ ’  I t e  p a r t l y  a f u n c t i o t - i  ot’

t I m e  in c - t h u d  b u y  i t - N i c h  \‘ I )  was i -\a m hi it Ic’d. 1 . a u m ’ m h c r t  amid ~~u ’ ’ g e 1  ( ‘0l~~
c ’ Iud e d t h a t  w h i l e  t ime  i’ar i a i ls may i r e  m m - t h u d  , s t ’ n i S l t u -, , , i t  n n a ~ a,

c t s t ’ t ’ m u l  in - i  d e b t - r m i n i t m p  11w n n c ’ m t a l  load i m h b u sc ’d by a w t ’ m l I t - ’ i  p a s s an ”
In t I l t -  r u r t ’ l ’ r I l  a n a ly s i s , a s l i g h t  p u t s i t i v i -  s i m l p s  W~~ S b o u n d  m n  1St ’  f i n n s—

I t o n a l  “ - l a b  o n s hip  h t - t w t - t - u m  d oze sc o r e  anch V I ) .  St n n m i l a r l y . a p u i S m  -

I ke  - u m t ’t ’ t ’ I a t i o n  c u i , ’ t ’!’i e i e n t wa-s i m l u t m i i n i - i I  f u r  t h e  e i l e i ’ t ’ s p u m n m d i h i g  c ii ’ —

t ’ t - l a t i o n  in  th c - d - ’ ; ’ - l o p m i i c - n t  ‘1 t i e  t ’ t ’ a d a i i i l i t y  u ’ t ’ u s t ’ r s S l m b n  e qu L i t u l u l .

:\I ’c ’ r b r d i n l g l i ’ , l h u ’ i ’ t ’  i s  t ’ u i - i t i n u e d  S u p p o r t  for c ’I u t n s m c b c ’ e i n g  \‘ I )  as a tar-
t , ’  t ’  Ch I l l  t ng com p rebn’ ri si h i  l i l y .  —



‘l’a h - i l c ’  20

Summary  of P syc’Iioli t m g u i  s t i  u. Rt ’ m ; ul  1

in C u rr e i m t  \\‘ , m r k amid  l - i t - l a t i - d  I ’ l l ’ , ’ ‘1: ;

Cuc’ rerm t i ’S’r l , ~‘.‘ m 1 I m u j , . . , - m , m  , 
-

V d r i i t b l e  P r o b ab i l i t y  J ’ m’ o i u , m S i 1 r ‘ -: 15 ;‘ -

YD K . 01 . -
~~ . 0 1  . i~

h F) < . 01 . - ‘ ‘
~~ .0 1  . 33

TC < . 0 1  . - - - < .01  . 2 5
CE < . 01 . m’ - a  0 . s. - . (> 2
LB K . 01 . 7B n : . ,c, - . Ii - ;

RB < . 0 1  . 8 m  5. . 01 - . 1 6
I ) C  < . 01 .56  r m . m m , —

‘

Lambert  and Siep, el found  ev idence  tha t  I l l )  inf luenc ’ed  corn —
prehension when text was cxamin~d at ti-ic sc,’tu t t ’nirc ’ lc -yr l  L u n d  at the
paragraph  li-vel .  Survcnyed l i t e r a t u r e  also c o n m ; i s t t - n t l y i ’e p o r t m - d
the  same re l a t ionsh ip .  In the deve lopment  of the c o m p r e h e n s i b i l -
i t y  r eg re s s ion  equat ion , a p o s i t i v e  c o r r e l a t i o n  (. 33) was  found I m e ’ -
t w i n e n  :\ID levi - I  and d oze score. In the cu rr en t  work , a s ig n i f i c a n t

ef fec t  due to I I I )  was  found , and the s l m : p e  of the  t n - n d  l i ne  V.’L ’t m’l posi-

t iv e .  Examina t ion  of F i g u r e  11 shows that  the  rn e anm mr ,d i ’ ra t e  i ’e a d—
ing ab i l i ty  subject  clozc’ score was not h ighest  at IFs ’ h i g h  I lL )  l c ’ y m - l .
N o n e th e l e s s , the var iable  r emains  via b l e as a c ’ m t n n p r c n i n ’ i l s i b i l i t \ -
variable.

T r an i s f orm a t i o n al  comnp le,’L i t v  has l i t - t m  i l u v i - s t i p L i l t - m i  as a u’ l c -  —

t e rm i n m a n t  of readabilit y nmany t i i h m d ’ m - ; . Studies r e l u l  i rt e d  b ’. I . L u m n m i ’ n - t ’ t

and  Siegel (Coleman , 1i~04 , 1 1 5 5; S l u l u i n , 1 L u t i ;  \\‘L m s ( m : i , l b F i t t m ; 1 56 1;

et i n . ), as we ll as more  ,‘c - e e n t  \VOt’ l i  (L t ’~m m i s , l b ’i 2 ~~’,3 ;  I~~’l t a , 1 t 1 ’ 1 3 _ 7 l )

s u p p o rt  t h i s  concept  as a c , t t u i p r e h m e n s i h i l i t y  va i ’ ; m i  - I s ’ . I , ; u m : d ’ ’ - - rt  am-id
Siegc-lt s w o r k  was  r u n s  i s I t - m i t  iv i tS  t h i s  t t ’end , as i’ c - r e  fund ung s of time
cu r r e n t  w o r k  and t hose  of I h u t  - m ’ e a d L i l ’ i l i t y  equ at iom i  dt ’vc ’lopn’n ent .
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l . a in h c ’ e t  a m i d  S i c - ~- , - l  provided moderate ag c ’n- e t u t ’  i t  \ v i t i l  i b t t ’
f i n d i n g s  u~~f Sc’h m v , - a i ’ n z  i t  al .  ( 1 1 1 7 0 )  a t - id  of \~~a n i ’g ( 1 1 7 0 ) , th at ( ‘ c - n u t - i ’
m- n m 5 i t- ddedn ie ~~s m ut c-et ’c m’i-i i ivith u.’oflmp (’i ’Iie t LSl uu n i . l i  l i i i ’ c - m u t a n t

a s i g n i t n m c ’ a n ~ ‘- f l e e t  was a s s o c i a t e d  w i t h  th i s  i ’ai’iab I ’ . i i i ’s  -

i - v e t ., h u t  d i ; ’ m - e t i o n  if  t h t -  t m - c ’ m i d ~ i n both th i n ’  riuc’eent w o r k  a m t d  m O  O u t ’
i c - n ’  c eS s i on  t v o r k  iy e r c ’  u i p p o s i t c  to t h o s e  h m \  p~m c h i t ’ s i z e d .  I n u  t i c S s  c’ C , s c - ~~,
t i m e  d e p e n d e b i t  me a su i ’ t -  was  c-lois- sen ct , cm l i  it ’  t h o s c -  u u f  t he  ‘ ‘ I  i c c ’

c ’ i t t ’ m J  s t i u c l m i ’ s . ‘l bs , a p p a r e n t ly  e o n s i s t t - m m t  r i e p a l i v c ’  t i ’ c ’ n d m a t  i c  u ’ i ’ I —

d ’ - n h ’ , ’  of m e t h o d  b i a s  ‘,t, ’ it Ft regard to tints vaciablc’.

I .ef t  b r a r u c h m i t m p  and ‘i p h i l  b r a n c h i n g  S c i o n  to a f f e c t  c om np e e  —

h e n s i o n i  i n i ’ , m t i s i s t c ’ t m t l i  - u d g c ’n l  H f i n d t u m g s  ‘ m l  ScSi’. L l t ’ t y ,  t ’ t  al . ( 1 1 7 t h ,
I l a m i l t u i n i  ar-id l ) i - , ’ , s u -  ( 1~ ’71 ),  ami d  L an ih e e t  s u c h Suc ’pc ’ l ( 1 1 7 4 ) .  ‘Fl u -
c u re ’  - ‘ i t  en’s cu l t s  s ci p p o et i  -d I c ’ f~ b r a t m r h  ing at-id r m p h  i i  i ’ a m - ichm n i g  as
variabl es f u r  p r c ’ d i c t i n i p  liii’ c o m p t ’ e h i t ’ t - i s i b i l i t \  c m f  \ v m ’ i t t e n  u n a t e r t —
als. l i i i -  u ’ c ’ p u ’ s s s h m n  u’ c ’ su l t ,s tv e i ’ c ’ m n u c o n s i s t c - m n t  i V i t l i  t h c -  pt’ e s m - ’ i l  ‘c - —
s u i t s  sag  p t ’~~t i t t g t b i e s c -  I i ,  he wi  ak v a r i a b l e s,

(‘uut uip l~’ ii: i’ r m t i i , - l e t i o m n  was  h y p o t h i c - S i z c d  by I . a n i h c r t  a t m d

S i i ’g t - l  t m  d t -g c ’a d c ’  r o m n p i ’ u - i m c - ~~m s m o m . I’u , l h u w  t r i p  i- ’odoe ar-i d G a t ’ t ’ c ’ t t
( 1 1 6 7 )  amid  R a P t - s  (1572 / , l , a n t h ’ i ’ u ’ t  and ,Sheg - l T s da ta  did n ot  sup -

l i t - i  r h y p o t h e s i s  L i - I l l  i n d i c a ted , in - i  ‘a r t , a t r e n d  in  t b i t ’  m u p p o s i t t -
d i  m c c l  m u . I ’h i e  dcu t’t ’ c - h i b  m ’ c ’ s i u l b S  s i n s ’s  t i m a t  d e l ’ - l  ion of com~m l i - m ’ m , ’ n l
a id e d  c - o u u l h l r c ’ h u i - r l s i , t n  to  a s l i g ht  d c - p m ’ s - c ’ , at- i d b h ic’  r t - p r e s s t o n  e q t u a —

t h a n  dat a do r i o t  n , - n ’ a t e  t h I S, ’  m ’ e s i i h t s .  \\ c ’ note  t ha t  thin ’ e an ’ i t i  u u f

orruc’rc-n (’e m I t  c ’on ip h t ’ m m i i ’ n t s  l i e  t h e i r  d t ’ l c ’ t i u m i s  s h o c i t d  pr - s l n u d c ’  tb - ic ’
f i n d i n g ,  i t i n t ’  p m ’ a c ’ t i c a l  s i t u m a t i o n , of a p o wer f  cii i - f f c ’ n ’t d m a -  I u ~ t h i s
v ariabu h i- . ( ‘ u r i c - h I t h m e u m t ’ y  d t ’ s c ’ m ’ m l i i ’ s  c ’ O f l i p l e n i u ’ ! i t S  as m i m a t ’ k e i ’ s  of
S t ’ h u l c - m u c c - SI  t ’ t b r t u m ’ i ’ . R e p e a t e d  f i n d i n g s  t h a t  such  m ; a e - 5 c - e s  m u t e r —
fo re i v i t b i  c - om n p i ’ t ’h n c ’n s i o n  w o u l d  a m ’ n ’ m i i ’  t h a t  c ’ u n e c ’ n i t  c ’ l n c c - p t t o n s  I ’ c ’ -

p a r d in g  c- ’m m n p l e m n e n t s  ar e  u h t d o m n p t r l ( ’ .

t~’ina l lt - , st  n ’ u tc ’  t ha t  ml ni ,-na t i\ ’ c’ slopc - or a h m , m e i z r u n t a l  I ‘u - n c
duc ’s n u t  negab  t ’ the  va lue  of a r o m p r e h i c ” i  S i b i  l i t \  v a r t a m  ‘ I ,  - . ( ‘ lc ’ a i ’ly ,
s t u c i m  t r end .s in i g h l  m d  i ca t  c ’ c I n l v  t h a t  t h e  c ’ f t ’ec’ i of I h - ic- i-a 1, 1 Cd- -

d i n u i n i s h e s  a l u ng t Ine  .scalc ’  mc  tha t  t i n e  e f f e c t m u l ’ t I m e  u n t d i f i u . ’ a t u u i n

was r e l a t i v c ’l v  l - o n s t a m ’il .  
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E x p c - i’ i n t e n t  I I

‘l’Iw data for I - . xp c -rimn en t II it ei’t ’  a c t u a l ly L u c - u ~t i i r e d  p r i o r  to
1” ,. m u c - H m i t - u t 1. The second c - x l u e r i m - i - i e n t  r epor ted  h I ’  t i n  sough t  c’vi —

d e n s e  of i n t e r a c t i v e  - f fe c ’t s  among SI v a r i a b l e s  r e l a t i ve  to c o m p r e —
h m e : i s i b i l u t v . To t h i s  er-id , each of t h r e e  Si o r i en ted  n i c - a sct res  was
v I m tO ed  w i t h i n - i  a f a c t o r i a l  d - s ign . The SI var iables  we r e  sc - l ec ted
on s c ’ vc i’al bases: fn ’cncndom f r om  apparen t  r e d u n d a n c y  w i t h  o ther
n~ea s i m t t - -S , m i n i  n m i a l  o v e r l a p  of u n d e r ly ing G u il f o r d  c a t e g o r i e s,
ranig : e of n u m e r i c a l  i ’ a l u m € - s  of t h i n ’  variable as measured dur ing
n o r m  d c ’ i - e l o pn t e nt , am -id i nc lus ion  in the Comprehens ib i l i ty I leas  —
u r e t n i e n t  (C II)  con ipu te  r p rog ram in its form at the t ime of the
s tu dy . The choseru variables were  Ch i l i , ESI , and N MI , as m d i  —

c a t c d  in Table 2 1 .

Table 21

Compar ison  of S t r u c t u r e- o f - I n t e l l ect  \‘a r iables

P-a ‘ m i s t  lVs Chosen
V~m~” t j I -  I t:’ Rat /f’ C ac,nr,’~nts Va ia 1rl-~.- m

CM ~,J . 2 - I ’S  — . 1476 ‘0, -n i n i ’ ’~’, lec ’ [ye cat  c c - a r t -  - ‘ c:om nmm r : ,  w1~~P X
C t - li - ’ ; voc’ ct iul - ’m r y o r i e n t  ~~

C l-li -I . 008 — . 070 Two in t ~‘ t n t  ivc ’ a C i t i ’5 r ~~L ’ t,es c ’irni n n os w th
CMU ; voca Lmi l~i n - y  or i - ,- a t c - : t

MMU .783 — .87 14 One in te l lect  ive  c - m n c’,’, crn- y cou:mon

CMU and Cb ’ii- , ; vu c a t” i l ar ’ y  c,- u . ’ m’ ent ed

ESI . 9143 — 1.000 Not v cx n ol rnm ’t , ’ u m ’y on eat  cC as 5’ii ’i’ C l S , Ct - t i -I ,
and MMU

NMS 0 .000 — .375 Not in c- amn p - tO -n’

NMI .388 — .605 Reason ing

riMu 0 .O O G - .175 Reasoning

I 4
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_ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

\ ‘~ c m ’j o u , s  d m- l~ i iJ ~ ‘ m l  E x p c r i t t u i - i u t  Ii t i r e d -  l u ’ t ’at c ’d  55 t h i n ’ ’-,’ t t ’ c ’ x ’c ’

i i i  I - ~~~~~~~~~~~~~~~ I .  I ( ‘ t i l t -; ( I f  i n a t t i p u m l n i t e d  ‘, O t ’ i I n b m l n ’ S  i,’. L - h ’ e de fitn ’d

t’; I I  h i b’ s ’ m m l i i  ‘i t  to 0 mc - a i m )  t t f  mu i’m S H ‘ vi ’ 1 u pe d  I y \\ t i l t  S i t u  a et al . ( in
a )  t ’Xa ( ’ t l y i i : ;  t h  i t  ‘

~~~ 
it I - 01 ’  i i i  lb .  p c N t m n t ’ ~ i t  I .  The i i i  - [m e t im P - it  vs t ’n —

ab le e n u p lo ,y cn d  i u l i - :n i j ucm n ’; i -m i c n m u t  11 w a s , spa Sm , rho -i.e a c o t u - .

‘l in t ’  e:-: h )c-t’ iillehi t ti t p ar a d ig ni  is pi’e~~ m ’ m u t  i - u i  in l”i p, u r e  17 .

ic - - I l l-I t i : - l t L  P 1 1 T h  Ic - - IL - I  t2 - I I I ,  I c - - I I J I  :11-1 1 :-I

i- Cd 10 — ii -‘ — - . — - -

F , c - IL — — — — — — — — —

(REP L-Ir ’.’l’ FOR t o;’: Rca, St l lm, it ’J I ’ ,- m

~
1I
~-’ h igh

1-I mmn m d ’ r,s d i m

I. low

I” igu i ’ t -  17 . Pa rad ig rn-i f o r  1’x pen ‘ti  e m i t  I I .
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F t ’ :~b u a I  ,Sa ’ a l t -  Si ’It ” - l t m m nu

I s i ’ n l t ’ ~ — s t - v ’ ’ t m  p a s s a u t ’ s  i t t - t i ’ n ’ a m ul ’ u t t , li , i - l t ’ c l c - c i  f m ’ o n ; ,  L O u
I t - X I S  s c ip p i  I ,‘ i [ S mu’ b l u e  m i t  n [ t  i Se  5y t h u t ’  : \j  e l” mm u i - c . l - ’i’m Il t i  I - m u ’  - I ’ u  n u n ”  e
r a n m d u m n n  m-~c ’ l c ’ e t i i u ’ i s  i c  Cc -  u ,n.’Ie f i ’ o n n  i - ac ’ S  i m - x t  v o l n i n n i e  ‘ i f  - a c i m  m l

t bm r ec-  d O i , t ’ S , - S : ‘ i ) ’ S~ l - u l  - ( - \ u t ’ s m ’ m t u ’ n \ h a m ’ m ’’ u s : ’ -  ~~~~ S I t S .

~\ i n ’ c - r a f t ,  O n e  amid  ‘I ’ i’, , i  1 - I n i p i n m e ) ;  ( ‘ l ) ( ’  - 1 5 1 1 5  , \ u t ’ c t ’ , m f n  \ h -  c a m  c i ,

~~n~~ i :\ b ” S ( ’  ‘I - i S S n  ( I - u - 5 i - t n  ‘ n ’’5 O ’a r m a -~~c l Inc ’ r u t  5p’~ I S O .  i t Sa l t  u ,

t a i l - l i W e m ’c n t ’ n i e r a l l i  1 4 5  t u ,  14 5  \‘. m i r m l s  i i  l i - n i g n h m  such i i  S a m b a - ! ’  i’, Cj ,-~
t c ’ t ’ m i i i m i a l c n d  ~ f t u ’ n ’ lb s  f i r s t  S u - m u l u - ’ t s ’e c -nd  i I ’ m ) p t i m t ’ i ’ t ~~ ~I t t c n ’ I b m  I - - 15 t h

a n ; l b b l e d  i i i . En a Ii’’.’. c’a sc — s , t h i s  t I m i d  p t ’ m d l ced S l m n ’ h m n l \  i u ’ n t n ’ ,
s a u t m p hc -a  In  l l m i ’ s c ’  m i s t S - de S , i f  h l m c -  f i n a l  S c ’ r t t e t t c ’e i f  t i m e s a n m s ~ d t

was  a r u n m i p o u h i d  s , - m i t e t i c u - , t h u  i a i i u p le m u s s  t u  i ’ m i m i ~~~~ t c - m l  a t  a I - I c - n i

ut ad ‘5c c- n t  i n i d e p i ’ n u m h i ’ n i b  c l a use s  u c r c n i’ c ’ m m i g  a f i i ’ i ’ I C - u  on ’  mi m i t  i i ’ ’ ! ” i S .

i’ m ’eparation s , f  Su ii u i u u iit s lIs t ,- vials

I I  i - u  m n n i m  i t ia t  ion - i s u S t’ in iv , n m e d  in n i l  - a- 6 b u t  g m  I c  - - i I oh ’ ‘ h u m ’
h u r t - c -  s e l e c t e d  SI o r m e m i h e m l  : ! n i - a s u u ’u ’ s  \ v t - t ’ e m ’ u - q t m i u ’ u c I  I ’ m m m ’  l i m e  c’~~ p t ’ m ’ m —

u ’m m e n t  as dt - i g t n u - u l . One s an u p l u ’  ( ‘ D l ’ pasSage ’s’. as t ’ a ’ i d u m t i i i i  as-

s i g n i c - m I  t u ,  - ac -h ‘ i f  he 2 7  t t ’ c - a t u n : c - m u t  i’ ’ ’ t i c I i t t u u t i ~~. ‘ b u m ’  l i - v t - I  ‘ m l  t m , -  t ’ \ l I  -

1-I SI , amid  \ I l l  i-’ a r i a h  li ’ S tV C1 S t h n c ’~i uu i ’ S Si l  ‘ c c l  m m  c- s e lm Sa n mhp l r . l’ acln

, s a m o plc’ p a s s m m L c  \‘, C i S l i 5 c ’ t i  I ’ i - V h S d ’ i I  i f  ‘ l , ’ m - u - S s a u ’ \  su ~m l i S t I l - i t -  l et  ~- l -
t i m e  ‘ h i ” , ’ m m , e a s u m  m t - u I  g u ’ i a l s l c ’ s b’c- t l t t i t h i j m n  th c ’  i ’ m m n a , u a s s ig u r i l  f u m e  d u s t
t’cs p t - d l  [a t ’  -;a~:up l ’ - .

h ii a— ~ p us Si hul e i t m  t b - i s  s o r t  u i f  m ’ c ’ w u ’ m i u n u g  l u u  a c d u m t  y e  ci ’ s i r c - d
I t ’ ’~’ e l . i h u t’ m m m m p i n  m t : a - l m p u l a t c u m h n s  s m u c h i  as m m : a k m n i g  sc ’p at ’ al e  ~ , - ‘ I t t - , c ’  s

of c o t i o u l ,  m m  s i ’ l m ’ c ’’ I c ’t ’ S , i , l i ’ i d l t  r c ’ p l a r m t m n ’  s ’ u u ’ m I s ’~’, i i l m  s v n l m ” m \  m I S  1 , 1

i m i t ’ l c m , ’ ’ u t ’ e  i’ m m c a l m m m l a r y  m I L - , i ’ e s i t i , a t m c l  t I m e  l i k e . \ I a t n p i m l l t l l o t n S  s u c h
as d i i ’ s ’ -  t m - c m - ’ -  ‘ i m t a l i m t t t ’ c ’d i n  t h u  ‘r i m  Si n S.  \ I u i m l m t ’ m c ’ C i l m ’ i - \ ‘, c  ‘c ‘ u - —

q t m  i t t - u i  to  a f 0 - c n  t i m , ’  v m u  m~ i ab Ic ~‘f u n i t e  ‘c’ sl m u  I t i c ’  c ’ m ~ h l a I  i i  ,nS . an ’ 1  n n ’, u u u b i  —

m m  -d a at - u ’ I a! S it e a - ‘c I i i  m ’ m - m l  I , ,  api~ea e S i  m i m i  Ia e i t t  ‘ ‘ n i t  - am ush S l y  c bo

m m ’  , i t ’u g i n a l  I S S S C 5 - i ’ s ,

I d e  R L I .  i d ’ h i mc ’  u m u ’ t p m n a l l y  s m - P - c O ’ ’ 1  ( ‘ I l l ’ S C t m n i p i c ’ S  sa s  t i n t - a s —

t i r t - m I t i i i ’ m ’ m m g i t  app l i c - a h i u i b m  ‘ m l ’ b l u e  ~\ t i m t i t m m l ’  m l  I~~u C I ( i a b u l i t v  I u i c l t ’ n ’ t  ‘f
S m i t h S  s a i l  S , - n t t c m ’  ) 1 0 0 0,  l l L l . ’ s r a t m p u - c i  f m ” u u t u  7 . hi I , ,  I t S . 51 , i v u n t i

m m -  ‘ i i  (‘d m a ’  m 1 I - oI ’ n i t ’ -  sa r i  p i t ’  Lit  1 1. 1 0 , l t i  ‘ l i t - n ’ t m ’  Cii ’ ’ m u 1  c’ mum I” ‘ m m m i i i  -

i n t o  c , i i t C m t n u , ’ d  c H i t ’ ’  S e m l t ( m ,5 l m t ’ ’, L i i ’  at m u t m i  i t t  l , ’ N I l m a l  s u t u , p lc  u’ t ’ a m h l n t L ’  d i t ’ —

f i e u u l t v  i t - v t - I , a ll ‘i vis u- ul S a t n I l I c s  v. c ’ m ’ e i- m i i u m l t f i , ’ d  C S  nc - i t , S S 5 i’V b u t

(‘a cts ’ ’  Cdl m m , t - a s m , m ’ t ’ i :  U ( , I , ’ S l I I  t a l l  6 , - n w - i - n i  1 1 , 2 u an i ml 1 1 .  Om . ‘li e

( - ( 4 1 151 ‘ t ’ l  ‘ I t  5 m m  m i t  I t  w i t 1  5 , - m u l c t ’  I ‘ b  i m p 1 i t t  s it o i l  P ’ t t g t  I i  u r n  1 e n r , -  m ’s a u t h

- -~~~~—— - . ~~~ -~~~~~~~‘ ---——- ~~~~~--‘ —- ‘-‘ —-,‘---—- -‘ -—“



S e n t ’ ’u l c i ’  k - n g t t u i n n  iv m r ’ i s  f u n ’  p r c ’ d m c t i u n  of i~ L i , .  ‘l ’b iese fac - t i i n ’s i’, c i ’c ’
‘ 1 1 , 1  u n t i l - n d  in - i t i - ic -  i t i m ’ L i S U i ’ c ’S u m n d i ’ r  s t u d ’- , l b - t i c , - , t ’ i ’ a m s m o n  u m f  s a n m u p le
pa .ssau c - S  f t  Hi ’ j~u Irp ums e oh ’ m m -, ’ smi i f a i n 0  U G J  - shou ld  m i n i n i a l i y  afi’i - c i

t I l e  n n d i - p c . t i d . n i b  n u , - a S i i e e s  s t u d i e d .

‘l ’bie pas a a m - s  V. c rc- s ’-t  u i  ch u t e  t e s t  i ’o ru f l  by  i h u - l t - t c n i ~ c - i’ c t ’ \

t c ’i t i m  w o r d  f m u l l i u i t  b i g  a i m u i e d  d c ’ l e b t ’ d  at  i’a mi do nn ’t f i n ns n b c  i i  ‘st b c - n
‘‘ . )t ’ds. ;\ paca~i ’ t ui ’ t h in ’  2 7  ( ‘ 1 m m / i ’  t e St  O u t - b u m S  t v m i h m  n u u ’ i - S c - ’ i i C I i i O f l  n u d e r
i n u h m i ’ i d c u all’n m ’ a n m i i o t u i i i e d  was p l ’, ’ n m L m rc- d fume eac h i - n . m p c ’ t ’ i i i t c - ’ m t r i l  s I m b R ’ c t .

l e s t  l’~~e i m m n

:\ gi ’ m , t i l )  of f i ’ -, ’ e h i g h  school  s t u u d m ’ n i l s  c - m l t i t t ) l e t c d a p m t ’ t i o m i  u , f

t ime  d oze t c ’ S i S  t o  pem ’mn c ’ S t m i i i a n u o t i  Ill p ’op~ ’~’ pac - i m i g  of he i c - S I

pa s S a p c ’ s .  l ’ i u i i c ’  n’ m - q b t i u ’ i ’d f m u u ’  u ’ u ’ h n v u c i u m a l s  l l l  i ’ o m t i p h i - b c ’  i a i ’ : , m L i s  ass-
s ag t - s  r a - i g u - i l  I ’ u ’ o n u  P m i n i t t , ’ s  h u m  14 n m n u u u l i - s . In  u i r c i c ’ r  t im i t s p m u S c -  a
ino dc- r a t c ’  t m : m c -  d I ’ i - S S  i n - i hue S U I i S c - q u e  i t  s iu i ,m t t ’ e i s , a t i n s -  all ot m a c n i l
of P u i - i b t - i u m t e ,  was  S c - l i e s - m I  l i m e  w o t ’k s r i  Ci St ap le passapc’. \ d d m l u ’ d i —

[r i g  l~ , thu e m ” -s c u l t  S ‘ ‘ l i t  mu m-cl t t i C i t i c  Ii  in  I I  t ’ i J  h u t  t I n ’  - s u n  l i St  i O t  in  t v iu i rS  
-

a s l i g h t  t i m i u c  s t i n ’s s  u s  i n v o l v e d .  \\e ‘i i i ,  - l u u ’ - ,’;c” -, i ’ m ’ , I h i a t  1S t ’  s i t u —
a t i u m i  was  m~~mt t ’ mm sh i , -m i , - \ I l , su ’, I ’ : , ’ r l S  fi t i i s h e c b  a l l  n imc ’ \ v ’ ’ m ’ - \ .

S m m  I i  - u ‘ I ’  t S

S i x t ee n  p a i d  v o h l , u ’ m l c ’ c ’ r  su b i e c ’ l  S i m ~ i n ’I t c ’ u l m a r , ’ u . I - l i g h t ti c - i ’ s ’

s t i i e i t c ’ d  f t ’ i u m m i  a loca l  i - l i t - p c ’  a t m d  t i g h t t i m - u ’ ’ i ’ c - s p m u n d t ’ t i t s  1 m m  a c - l a s —
s m f m u - d  adi’ , ’ u ’ t i s t ’ t i u i - ’ u i  S m - e k i n g  m u i u i ’ i d u t a l s  w ino  S a u l  n i - r ~ n i ’ m a t i - d  t h e i r
fornni ai edcu c - at imm , i i i t t t ’ i m i g  o r  p m ’ i m l r  t o  t h e  t - m n t h n  g m ’ a h u - .

Pt ”  m c , - m i m s ’-

Dat a i ’ c m l l i - e t u , u t u  w m i .s p e e t u l n ’ m m c - ’ i  i h u e m h i g  a S e c - u n i no cn r lt’t’ iOd
of a S m b i g l t ’  day , l u s t , h i t -  \ c ’ l s , , m u — l ) t - n m ’ u y  l l ’ ’ a d i n m p  i c - s t  I R i - i i S e u l )

“ ‘ t u t u  :\ ( i - u ’ ’i-, u u , l t ’ ( S ) o  was a d t h i i m i i S b t ’ i ’ n - d 1 ’ ’  a l l  s m u t - c  t s .  ‘l o t - ’ , ’
W I ’ , -  t i - i t - m i  t n t - i l i’ , ti’ bt ’ d u r  t i m e  p t ’ m ’ c t ’ d i i t ’es to  h e  f~t l 1 im ’ , t - 5 h Ic r’  c ’ I ’ l i u l i l c b —

i l i p I I i ,  e m l t ,  - fu , c’ - m -
~~ 1-t i g I n  i i i  m i n i ,  - .5 ii , -  i” a i i m  ui’  ccl f u r  ‘ - a s Ii  sa ~ i ,  p Ic ,

a n u i b  b i t t ’  S t i l u l t ’ c ’t, S t v - u ’ , -  ii a i ’ n i ’ m l  w h i t - i ‘ ‘ t i c ’  n u m i b i u t i ’  ‘ ‘ I  i’, i m i ’ k j n g  t l m t  ‘c—

n mai nm t - ih . ,\ ( - I I  m u n u i c  hi ”  m i ,  m~’as t m u , i ’ n  at ’b t ’ r t ’ \ ’ ~ - r i  Sex pas~~n~~ ’ - S .

“ ml ii , - n ~ luas5C ~t~
I ’ s i t  a d d i t m m r m  I t )  n h t e  \ t - l s i i t u - l ) t ’ n n ’ u i  i~ t ’ a d m n m a  I t - s t  itt - n c

c, t t u  I p 1 1 O i  i i i  I l i t  - l u u  r u n t  t o .  Os’ i t  - u u m a  m i s t I ,- , ‘ ‘ n ’ i - cc ’ a n s I ’  1 ’ , ‘, ; u h n , - r
a l u l l  m n h i t u m I b c  I u t m i  I t  I ’ m - ak . ‘ h i ’  m ’ e d c r  t u f  ~~Cl 5 S i i S ’ ’  p i ’ c s l - h ) t a i  m u l t i  i ll s
t ’ C m n u i l m u - m m l / , ’ - - I . \ i ’ , ’ o r m l i n i g l v , fLi t m g t n e  t ’ f t ’t - c l s  are  h t ’ l m c - v e d  I i )  H ’ t ’ 9 H L t i l \
n i t - i t N i  ‘ l i t  i - I  ‘‘ -j -

’ - m’ 6 , -  u l a ’  m u .
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Read l u n g ,  I .cn v c n i  i~ e s u u 1t ~

As in E x p e r t u i m e r m t  I , t i n t ’  r nue an  m ’ea d r i g  a b i l i t y  h i ’ v c ’ l s  i , 1’ th ~
gro u p of sub  c-c - I s  wi  re ~~c ’ 1h s c -pa r a t t -d .  :\s int l  ic - a t e d  i n  V i p ’ s  m a- I P .
t h en - was inn oi- c’ t’lap H the  d i s t e i  h u t i o t u , -i m u f  \ , - l s m m ” u  — 1 ) t  - n i - u  v li s t

scores  of the  tim - u )  g r o u ps. ‘ i ’he t n i c ’ a t u  i ’aw sc ’ u l m ’ e 0 t h e  imm it - ‘c a u l —
ing  a b i l i t i ’  g r o u p  was 44 .  P ( c ’q uu i c - a l t - t i t  to th~ - ‘ m ~ 5 r a i l , ’  1 , - n t - l i  a m i d
the mean raw sc-Ore of t he  h i g h  r c -ac l h o g  abi  l i t ’ s ro u t p  was 1 3 .  6 I c u  i t ’  —

r esponding  to a r ’ead imn g  g r ade  l e v i - i  sl it s -  t l u e  1 4 t h  u i ’ ade) .  :\ I I l - s t

i nd ica ted  th i s  d i f f e r t ’n c n e t a m Sc’ s t a t i s i u s - a h l v  s i p t i i i ’ , i ’ a m i l  h i i - l m , t v  b r I m ’  . 1)0 1
level  of c o n f i d e n ce  ( 1 5. 52 . dl  14 1 , , -\c ’ i - m m  ‘ u I I m i g h t  - One i t ’ , p ro u ips
can be c o n s i d e r e d  to u’ i - p u ’ i - s c ’ r u t  s e p a r a t e  p c u p n l a t i o n u s .

Cloze ‘I c r - i t  Scor ing

The d oze f u u  ren S c-u  ring fo r  Expe  ‘ i t u n c - t u t  I I  ii a_ - i i m l ’  - n i t i  cal in
all respects  to the sc o r i n g  p r u c ’ t ’c l u r e s  f o l i o t u  t u b  i i i  i - s p e u ’ i m i t - h i t  1.

)ata Treatment

The data of Expe ri n ien t  II  wi  u - i -  an ’iai ’c- z t  ‘ m l  t Im i’ m m u c h  a i- an  an t - i-

analys i s .  The r e m -sil ts  a rc ’  s umi i m i ’ u a r i z t - d  bu t ‘l’ ab l e  22 .

h a m  E f f e c t s

Of tb - in ’  SI o r i e n t e d  v a r i a b l e s , om ’i l t  l b ,  , ‘ f f c ’ c - t s  I uf  i - I S I ~~
s t a t i s t i c al l ,t’ s i g n i f i c - a u n t .  Plots  of the ma in  & ‘ f f , ’ c ’ts at ’ , -  s h m u u w n i  t m
F igures  I t ~, 20 , amid 21 . The p lots i n d i r a l c ’ i i  i h n C m t  ( ‘1 11 w a m -  L 1 S S i I t i —

ated w i t h  d oze sen re in the  c ’x p e r t e m l  iva i  , l I S I  c a r l  a t i on  a f t ” - , t ,  - i i

c lo-1s- score of S ‘w a b i l i t t ’  r eade n ’S i n  t h u  - t - x p t ’u. ’ t t c - u I  w a ’s , b u t  i t s  i - f —
fects  on d oze scorn ’s  t’m , r  h igh  ah i  I i t t  c’ eadc ’  m’s as ‘sv c ’ I I  as I b u t -  - l ’fec ’I s
of N II I  on d oze for  both read irt g abi I it ~ p e o i m p ~ iv ’ - ‘ i ’  I n ’u a  - a  ci la m’ .

The large , c o n s i s t i ’n t  d i t ’t’t ’ee i mce I t ’ t i t , - t ’ n  l I n t -  ch i c - n t ’  , sc ’on i ’s
obtained by high and by low a b i l i t y  t ’ t ’~~, I m ’  t~ S iV Lt ,- S l a b  ext i t - al l \  s i g n i l ’ t —

cant at or below the  0 1 l e v i - I  of c ’ o n f h h ’u i c t ’ .

I ii
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J n t t ’ u ’ ; i c ’I i ons

Un it ’  l i t -  t i ’ s t ’ — - -, ’ ; , i  i - i l .  ‘ m s - I n n s  f t m r  t i m ’ - .~ I m ’ m , s  l i i ; ’ - , i f — I u i n , - I I t - m  i I:
i ’ m t n b a h i e s  at” - m l u s c ’ m u , ~~si a , I ’ l l  s r . , I m  — a c - m u l l ’ s  s ia u i f u m ’ t i ’ n b  ( \ h i  mi n m l  I SI
i n I t - m ’ m u c - t i u i ’ u  is p I s u t t i ’ d  St “ m a I m ” 2 2 .  \I nu ’ ‘ I l I u m : I ’ , h i a h  I ’  - I s  t ’ I ’
( ‘ h i t , b I i s ’ t ’ t ’ L i S i b n p  I m l  m u t m m i ’ ’ ; m m ’s I I ,  O m i m ’  ‘ ; m i s i - d  c ’ t m u u  : i n ’ , - b n o r i s i , - - , , ,- \ t

t b  I , ,  iv i i i  i i  , i h i  u un I t i ’ I m ‘ I ’ ( - ‘~I I  , ‘ m ’ - -  m I ’ m e t u l  m u ’ of I S I t i n ’ , ’,  I t i  i - , I i n ’ — I’
r’ ,- gc n I~n u ’ e hn an u g m-s ium I m i 7 ,  s la in ’ , - . I t  L m b m n ) m ’ m u - ’s S u m i t  :“  ‘ - m , i t ’ a I  ‘ u ’ ; , I , b u m ’ i - v m —

L i t  I ’55 ( n ’ ; t u s l m i g  1 - S i l  m n m m m u t ’ , m \ ’ i - s  c ’ c l u u i b u n ’ I ’ I i i  ‘ t a i l , mm u m l , - s s  - . I t ’ t - u m , t - ’,’ ’ t —
c - m t h u h a i ’ y  m h i ’ s ’ t - r s i b ’ s  ( l o t ’ s  ( h I t  i~ I ’ m ’ S ,  i l ,

‘ l u , -  s t a i i s t t c m m i l i  s u a n i f i s - n , n l  j i l t - m a i m  l i u u r m  I - , ’ t w , - , - ’ n  ( h P  Lo la

\ \ l i  i s  p a t t i  ‘ I  m i  h ” i g u u m ’ u -  2 , I -S 4hi t ; m i ’ m ; m u d ’ - s . ;ult b m ’ - i u p h u  v’ n ’~ u h f —
f t  u - i ‘ I t  i ’ m  i m : t ’ t h m , u I  of m u ’ u ’ O S u m m ’ , - t i i , ‘ I t ,  i’s’ , m ’e b i tu ~~,’d i i i  i ’ u u , ’ ; m l i u l ; , n ’i u t - ’ I —

i ’ l l ’  cl i i i - ; ,  ~~t u m ’ , - s . (‘ l i i  - ‘ , an’s nut-  i t u t u  list iS’ l o t ’ - ’ ’ - 1 - ‘ ‘c -o t t  - ‘  u u  ~ b i ’  ‘ a ,
c ’ u t n u m i i i ’  a ‘s’s u m  H s ‘s’s h i  t ’I i  L u t e  m m ’  s I  I’ m ”  “ j i ~ i - n i t  i I i  tm ic- m u ;  m a ’  - , a r u i n  ‘s’s t i c ’ hi
t ’tl l Su  ( h i t  , an ’

~ - t u bs ’ ’ I bit ’ ‘ s y u i n ’ i l s  ci i ’ m u t t m m m i i ’  O I n ’ts  m u  5p m  i - e l i , i u u ’ s’. , r —
b r i g  \ \ Ii. l b is ‘s’s m u t t  I d  ~~ i ‘ e m i n  h ’  m m :  Lu Si ’  1 h i t -  l ’ s .  a add i t t  -, I - (n i  ‘ i i  r u t ’ ’ ‘ ‘ n c - i i in -

I I i t ’ . ‘ - ‘ s - i ’  I i i ’  add i t  m ’ s  t ’  t u ’u - n u b  ii as a ’ i t  f u l l y  u nimbi , ‘ n I t u  u Sm u t ’ m ’  i t t’ a l I t
t h i n ’  I n i p h  \ \ I i — t m i ’ - i l u u m m m  ( ‘ h i t  p o In t  t i t u s  N u h i 5 u t ] t ’ n ’ ; m i m l v  b - t - 1 , u ’ s i  ( I t ’

p eu -O ’d l e v i - h  a i d  t L ~- l o u .’. ( ‘  \R (‘ ia’Ve t’, t us  m s i u n ’ ,u ’st h o m ’ u j i u n u t ; i [ .  h a -
pa in ‘ h u b  iv , I ui ’s t’  I ’m b u g  I b u t ’  m i t t  n i l , - r t u t ’ I ~~1 ‘1 5 u u t ’ s o ,- ,  c l i  ‘,i L I  S ‘ I ’I ’ m u - b  ‘ i

ii b i t - r i  11 m m ’ ‘i mu u i i b t -  t ’ ( I f  d i  t ’f - i - i t  ii a i’d s s’s ,i s li i  a In b c u t  ‘ic t ~, i i i  - - t - ‘  a m m u —

5 , -  n ’ 01’ u h  i f t ’e r i il  u \ u , r u l  ii m s  lo t ’s . i ’ h n i  s s m - u - m m u s  c’nit i i  - I y l o g  u c a  I

‘ b i t -  u n i b e i ’ L n t - t i , ’ n i  of ‘N \ i i  t u n d  1151 w a s  s u ; m t i s t i c ’ a l l y  s i p ’ m i f L ’ t m ’ m ~
at r l i  - . ( I I I c - v  c i  ut’ c - c u u f I  i t  i~~- i - . I Ii ’s’ p l u 0 ~f t h u  s - ‘ i t ’  ‘as - I t t  in i s n u n ’ -  —

m’ii- ’i l u ’ ( I i i  I ’ i i , i m u u n ’  2-1 t i ’ i i b , a s  ariTim - i ~ t m I m - d , t hn c -  n , I ’ i I  i n d i c ’ a i u  s t l m ; m l

i I ~ t e t ’ ; m c ’ r u , , r i  W a s  m ’ , - i n , h m y ,  i i  \‘, , - L I u ~~, ( , t ’ ’ u , - r a l l \ , t u l I l t - a n ’  t i m - n i b  u s  ‘u-
, h t  c’; I ; ‘s ‘ b ~ - c - ,  - ( I n  I a iv i i  Ii mm s I r  a i n i l  i t ’ L l  b i , u  ‘1 1 h i  i i O - i  b i t t  i t )  ‘N ‘ s b
i’, a s  n ’ ’  m’ , ’ : u t ’f ,  s - l t d  b ’ s  ESI  I l i r u tu , ‘ i t h e r  i b m ’  h i g h  u n  I h t ’  low ‘N ‘dl S
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“ I’

I ) is cu s s ion

l’he ma i o r  p u t ’p c u s t -  m i t
’ 1’. n-i p c ’ n i u u m i - r i t  I I  ‘sva s b u m  i mi ’ s ’ i - s t t g a t~ ’ t h e

p u m s s i h i l i t v  of i n t , - r a c t b y e  , - t ’ f u - e t m s  a nu o n g  t h us” st ’l e c ’t e d  Si t m n i , - h l b , - u I

i’ sr i ab h - s  p u r p o t - t -d to n ’I e a s u n t -  t t ’ \ t U L i I c - om l uu ’ i ’li c’ t l s i b i lb tv , S t u e h n
u n m t c - r a c t i v i t v  was  , u i k - u i c ’ , - t .l L I I n d  was  i r i a - r ’ p m ’ i ’ t ’ - d t m s  u u i d t c ’ ; u i  t u t u  a

c o m p lex t ’ ( - l a t i o f l s l i ) b )  a m u m n i g  t he  ‘c - tm r i a l i l i - s  in  t i l t ’  n ’ t ’ ; , l  I t S -  si ,t t u a —
t i o n .  Such co m p lex e f f t - t ’ b s  am - i -  ‘n ot  c - , , t m s k b e m n - d  to l i e  U b l t t S t u n u l  ao l ’

‘s’s ~- m ~m - t h u ’s u n a n t i c ’ i p a t t ’d .  h h , c - t - o i n - t ’ , at l u - n i s t  l i i i’ t I n t ’  c - u m u l : p t ’ e l n t ’ h l —

sibi lit ’s- mt -asu m t-s t - r um p lo\ -m ’d , t h e  l ’ s ’. u ‘ and th  cam e w ay  I m i t t  - n a c ’ t i u  h i s

s i - e t u n t ’ d  r e a s o n ab l e  and  i n t e t ’ l u n ’ I ’ t L I l ’ k ’ . l I n t ’ s  t - \  i - n . t In ’ s ’  p n ’ese lc’ c’ t m f

sum -h  i n t e n a c t i o m n s  u n u a t  l l a \ ’  - i i mu p l i  cn ;u t i o n s  t ’ m  - l a t i  - c - c- to t hm c ’  i t - i ’ s  0 m t i n g
of t i - N t  a f t i - r  a c o m p n s ’h e u u s i h i l i i v  , 5 ( c m m ’ c ’ has “ - c m i  l , - b t - n m u u i m n i - t I .
S i m u l p le ad ,I i i s t m m ’ r u t  ( I f  ( m l i i -  ‘ s - ; m n i a h l e  nu t -mv  on  n u a \  n o t  p r u du m’ c -  t h u ’
d e s ir e d  m ’ i - ~~u l t , l ’his ~ imul d m n d i c ’ a t c ’  t h a i  s u c h  t i ’ x t m u ; m l  a d j m m s l  ‘ n c - m i s
iii cts  I I u n ’ ti n ; u u b -  n a t i o n a l  lv  ti nd b ha t  t he  t o t a l  b I - N t m u i ci st b uu  m u ’ s - i ’ L u  l u a t t ’d
b e f or e  m u l e  can  i c ’ t ’ r ’ b t i i li t h at t i n t ’  d c ’ s i  n ’c ” I  n ’ t - s U I has  I t - u - n  o l m t a i n t ’ d .

‘l’he f a i l u r c -  of I . n \ p t - n i n u ’ - u i t  i i  t o  i m i d i c ; ~b ’ -  s t a t i s t i c a l l y s u g n i —
f i c - a n t  f i n d i n g s  f o r  all ma in  , - f f e c -t s , a l on g  it i t b i  51 t i m i  - nan n - f f i  c t

i r r t ’g c u l a n i t t ’  ins not  c o n s n i c - i ’m - d to  h’ ( l t -t u’ Ib m , , -un t ;ul i i i  ( j O b ’

p o s t u r e  m. ’e l a t i i - t ’ t o i b m ’  SI u ’ a n u a i m l t - s . ‘ I ’ h n e  t , - - ,, t u n a l  s L u i u O u l e S  , - n u p l o v —
H i n  i x p e r i m e n t  II w e n t -  q u i t e  b n i , - i ,  \\ b i t l t -  s u c h  s n i u a l i  s a n i i m m l m - s

‘, v i - t ’ ,  s u f f i c i e n t  f u n  m I , - n i i o m i ~~t ‘ L m t i n g  l ’ i I , - m ’ n n  l i v e  , - f f m - c t s , l c i m n p t ’ r  s a m —

~ l i - s  ane  e v i d t ’ m i t I ’ s  u ’ c ’ q u i m ’ ’cl f u I ~ m a i n  u ’ f f - c ’ t  , I t - m n i s u ’ m - - l n a t i o n ,  Von i~~~ —

a n n up i t - , w i t h  a 134 ‘svo rd  i~~~~~ a~~~’ a n n u l  ‘s’s u t l i  t v ’  ny  l i - m u t h i  w o m ’ c h  ( 1 , - I t - t i - m I ,

-ac h i-a n i a b l t - ’ s - b o z c -  semum ’ ‘s ’s a S h i s t - d  u n  1.3 to 14 f u l l — i n s  ( 1 , - I4 ~ 10

13. 4 .

m’t d d i t i u m b n ; m I l v , t i n t ’  t e x t u a l  st i m tn l ci s n i t i b e n i a l s  t’s ‘ I ’e si - b at a
HG I.  equal  to 11 . 4 . ‘I ’hi s v ; n l t u ’  i s  ah mu , ’ s ’t’ tb, l1 ( I, of t h u ’  h , - s t  m o d-

i - u n i t e  t ” ’ a d i n g  l eve l  s ub j e c t s  ( I - ’u g u i ’ e l i i )  a i d  I i ,  I ’ s v  t I m ’  1( 1, ot t I n t ’
p u u i m r ’St h igh r e a d in g  I i ’ \ ’ el s c l i u . I I - c ’ b S .  I t  i s  i t ( s s i t m l e  t h a t  t h e  u . n

H C I .  of b b i i -  t t - ’sb i ,m a l  m a t er i a ls  ‘st a s  t o m ’  d i f f i c m m I t  t u u ’ n e t ’; u l l v  for t hi t ’
low R G I .  g n ’oI . n p  ari d h u m  i n s t  Su r  the  h i g h  l - ~G I ,  g n ’ uu i u i m . ‘[hi s ma ’s
h ; m v i -  t , - ’n deci tm m a s k  m a i n  , - f f m - c ’ t  5 t ’ t ’i 7 i t l ’ s ’ i t ’ s .
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E x p e  r i m c ’ n t  I I I

E x p e r i m e n t  ifl pa ra l l e l ed  E x p e r i m e nt  ii in n a t u r e  and s co p e .

bu t  sough t t o ob ta in  c ’’s ’idence of m t  c ’n L n c ’t ion  c ’f f c ’c t s  among ps ’.’s ’ ( u u —

l i n g u i s t i c a l ly  o r i en t e d  t i ’x t u a l  nu e a sur e s .  Time c ’ r tt c - u - u a  for  se lec - t l b ’ig
the i n c l u d e d  p s v ch o l in i g u i s t i c ’ a l l v  o r i e nt e d  v a r i a b le s , exp e r i m e n t a l
des ig n , and da ta  c o l l e c t u o n  Proc e du re  ‘s’s c rc  n e a r ly  d e n t m c a l  to th o s e
of Expe r imen t  II . Onl y d i f f e r e n c e s  f rom t h e  p rocedures  of Experi-
ment  II iv ill b ’s’ d e s c r i b e d  here .

The va r i ab l e s  chosen for  i nves t igat ion  in E x p e r i m e n t  III  ‘ s c - c r c
selectim d fo r  min imal  r e d u n d a n c y , b r e a d t h  of norn u at i ’s ’t ’ range , and
i n c l u s i o n  in the au toma ted  tex tua l  anal y t i c  c o m p u t e r  p r o g r a m .  The
sc’ lected var iables  ‘svcrc :  ‘i’D (an overa l l  mea su re  of st r u c t c t r a l  c o r n —
p l e x i t v ) .  MI ,) (a vocabu la ry  o r i en ted  m e a s c m r t - ) ,  and I .B ( wh u c h  is
based on the ex i s t ence  of p a r t i c u l a r  c h a r a c t e r i s t i c s  of s - n t e n c e s  as
p a r s e d  fo r  d e t er m i n a t i o n  of ‘i’n g v e  d e p th ) .  A c o m p a r i s o n  of the  psy-
c h o l i n g u i s t i c a l l v  c m r i e n t e d  va r i ab l e s  is p r e n s c - m i t e d  as Table 23.

‘[‘able 23

C o m p a r i s o n  of P sy c h o l i n g u i s t i c  \ ‘ a t ’ iabIes  on
Exper imc ’n t  [II V a r i a b l e  Se lec t i on  ( ‘ n - u  t c r i a

%cit -u n o t lye - 

-:; l s

‘-(7 - a — i d i  -on ’ ’ - ; ~-

37 L , m’s 7 I 1  ‘;-
~~- ,, ,; mi -c - m ’- - m ire

‘J’C . 0 7  — .9 7 8 b a n ’ i n n .  u m  ; -: , n: ’c-n-: -’ Cu 

1 2 7  .000 ‘al - i  I - u n .  ~ f s~ n i t ’ - a c ’ - c c - m c a l ’ m m ’O ’’ ;

— 1. 0 0 0  h- - ’ m - ~~ oru - i f  ~~ .‘a, ’ ’a- . - ‘ a o n l : , i -  x i ’ ’ , ’

,~ 1~~i ) • 15) ’ - , ‘ , I n ; l , ’ : i i l i - ” m j m n t . . i n- m : e m 1 n . ’ 1

. 13 a — 1. (J O t) icc -u n- : m I I
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‘Fextu ~ l Sample Select ion

The 27  t i - s t  passages se lec ted  for  c i sc  i n  I-S p i ’ u ’ b  ‘ n i - t u b  I I  p ro -
vided the bas is  for  the test  passages Pr ’s - P a red  for  ]:x p e r i n u e n t  I l l .

P repa ra t ion  of St i m ulus  ‘date iS als

The passages  w e r e  r a n d o m ly ass igned  to r ’ x i m ” i - i m i - r u t a l  b ev-
els and modif ied  as r e q u i r e d  The po l io  b e - s  fol lo ’sved fo r  i ’ n s u n ’ I m i g
preparat ion of val id passage s in Experiment II we u ’ i ’  also fou nt ’s” -d
in Exper iment  III.  F in ished sample’s fel l  be’ t ’s ’ s , ’en  grad ’s ’ l e v e l s
11 . 2 5 and 11. 75 , as nu easured  by the A u t o m a t e d  H e a d a b i l i t ’ s  I n d e x ,

as was the case in E x p e r i m en t  II.

‘I’he d oze test f o r m s  we ’r e p r epa red  as in L x p t - i ’in i e nt II .
The order of test forms wi th in  p a c ’ k i -t s  ‘svas i n d i v i d u a l l y n a n d o n i -  -

ized.  The procedures of Expe ri ment II ‘st e in - aga in  fo llowed .

Test Pacing

The t ime al lowance for  E x p er i m e n t  LI ~a~~~~g ’-  omp let ion

was found to be un n e c e s s a r i ly long. In Exp i-rime”ml I I I , f i v t -  n u in c u t e s
were  allowed for each passage. ‘Fhe scn bj e ’c ’ts  we ’r e w a r n t - d  wIi t ’n one
minute  remained  in the  tit ii e al lot ted for  each pass ag ’s ’. .-\p-,i iru , all
subjects completed all passages  ‘svi th i n  t I n t -  t i m e  a l lus ’s ;anc e ’  an d t i l e
randomizat ion p rocedures  were  a s sumed  to d i s t r i b u t e  t’t m t u m c - u e  e f f e c t s
equall y over the data.

Subjects

Eight college s t ud e n t s  (high r e a d m n g  a b i l i t y )  am i d e ig h t  ~t u d t - m u t s
in a technical jo b training program (m odera n -  ab i l i t y  s t i m u l i - n i b s )  sc -v -d

as subjects. All subjects were pa id , as b e f o u t - .

P r m i c  edure

‘[‘h e design of the stud y para l le led  that of l ’x p c n i n n ’ s ’n t  Ii . l ) a t a
c o i l . -  t u o n  required three hours. The high  r e a d i t i g a b i l i t ’ s  s i um hi -r mt s

A i r . ’ . ‘sted in tw ,q separat e sessio~is of one and o n e -h a l f  h o u r s  t-;u ’hi
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on success ive’  days.  ‘[h ’s’ mod ’s ’ rat ’s-  r ’s - ad ing  a b i l i t y  sub  i i  cb s  i t t - r e  -n

t t ’ s t c e l  i n a s i m i g l t ’  s e s s ion .  A I t - m n  n n i t n u t e  h n ’t ’ a k  ‘ s u n s  t a k e n  i - v e t - v

h o u r .

s I u t ’ f o  t ’u -
- t i n e ’  da ta  c o Il ,  - ci t o n  seSsi om us S t - g a i n  w i t h  a c i n u i n i  s—

t i ’ t l t i O t i  of t i n t ’  \ u ’ b , ’s m i n — l ) t ’ b u h i v  I -~m - t u € I i i i g l i - s b , V u u i ’ n u n  A ( I 3 r o w m i . l I ’ 6 0 ) .

Ii m ’ n m u i n  mg I ,e ’ v ’s ’ [ I -~c ’ sc u 1t s

‘ l b ’ s  u i  -~ mu h i  ng l e t — c l  of mc ’i ’t i l  ) t ’  m’s of tint’ s u hj  I t - c t g ro ups  in the ’
cci n r c - n t  ‘s - -n p en  u en t  are pta  ‘sented in F’ig ut’ e ’  2 -4 . m \5  in l - x ~x - in -

m er it  II , tb ’ g ro u p s  i t t - r e  ‘s ’s -c- i l s ’s ’para t  t u b  in reading l c - ’ s’ i - l . ‘I ’he

m e ’am i r t i ’sv sc-n n ’s ’ of the  modera te ’  r e a d i n g  lc ’ ’s ’ , ’l  g r o u p  ‘svas 3 1 . 0.
‘[his va lue  i s  - q m t i v a l e n t  to g ru d e  le ve l 7 . ~. ‘[lie ’ n ie a n  sc’o nc of
the ’ h igh  a b i l i t y  g roup  ‘syas 107. 0. This  v a l u e  is abov e ’ the 1 4 t h
g r a d e ’  lc ’ve ’l. ‘[lie di f f e  renc ’e H e t t v e ” s ’n  the ’ g r o u p s  was  s t a t i  s t m  c al lv
si g i m i f i c a n t  b u t - l o w  t he  . 001 l e vel  of c o n f i d e ’n c t ’  (t = 7 . 55 , df = 14 ).

C lo z e ’  I( - st Sco ni  mug

1’h’s’ d oze ’ t es t  sco uS ng ‘svas c on u p le ’t t ’d  in  the  s a u n a -  m a n n e r
as for I’lx pm ’ ri m er it  II.

Data I ’ t ’ i - t m t n u , ’ n t

As b e f o r e , v a r i a n c e ’  ana l y s i s  c on s t i t u t e d t h c  p r i n c i p a l  data
Lm na lv l  b e  tool .  ‘l in e n c - su lt s  of the a n a l ’ s - s i n s  of tine - ’ ‘s—a n ami ce of the
da ta  a n t ’  p r e s e n t e d  in  ‘I’ ai .,t l i ’  2 4 .

\ I a i n  E f f e c t s

Von  t i m e  m a i n  e f f e c t s  (‘i i ) , \ I l ) , a nd 1 13 ) ,  o n ly  l i n t -  i - f f - m 15

of 1 ,13 t-x ert (-d a stati sti c a ll y significant imi fl ue nuc i ’ . ‘I’he m a i n  i - i ’-

f eet  I n t l - a n  c l n i b n  a ms’ pn i-st ’ntecI i n  i ’ i g u m a - s  2 0 , 2 7 , a nd 2 11 . I - ’ t g —
u n ( ’  2 13 i n d i c a t e s  t ha t  t h e  1, 13 r e s u l t  w a s  thu ’ to v a m ’ i n m t u o n  01’ c- I o n - ’ ,-

scu t’,’s of h i t u h u  a h i l i t \  n e a d t ’t ’ s  as the I t - v o l  i m f  i , H  ‘s t t~s v a r i e d . ‘I ’ t n e ’ m ’ e
was l i t t i t - . i t  a n y ,  v a r i a t i o n  t i c  ‘055 I e v t - l s  m u f  m t h t ’ n  v a n ’ i a b l e ’ s  f o r

- i t i m e  r i t  ‘L t d I IL’. ah i  i i i ’ s  g t ’ u t l t p .
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In t e  n ’act ions

s f u n  Vxp ’  n i  u iu’ii t I i , m m iv I V. m m  - V. m m ’ s  ‘ i l ’  - n o e l  I u t - u - - I u t - I  C, i - i - n i
c o n i u p u ’ i - h e n s i l i i l i t ’ s  ‘ s ’ a n ’ i t t i m l t - s  m i n e  d i scu s sc I .

I n  t i n e ’  s t m i t i ~~t i c a 1 1 v  si~~n u u I ’i c a - u t  ‘ u t ’  ‘ n it t u r n  u I  \ I )  \ ‘, I t I i  1 I I
0’ L U  1,0 2 ! ’ ) , the  e f f i  - ci m i t ’ v n~ ‘i m u l l  m ‘ i  u n  I H ‘s’s i t h  \ I )  b u t  - [ m l  n i t  nu l i i  I i

l eve l W a s  qu i t e  d i f f c u ’ e n i t  f i ’ o o n  t I n ~ n , m u  i v m u n ’ : : n  i i i  ‘s ,  i i i  ‘m U  l~~- I u I  m i t

l ow o n  n n n o d e r a t e  le v i - i .  It should ‘ a u - m e d  t l m u u t  l i i ’ s  c mu i - t i - W E t ’ s  n ’,

i’elat  - m l  i ni t i m i  I 13 i i  y e - I  inn av -a ( ‘ m i l l s i i  - n ’ ‘ m l  U ’  I - i  - t u  m - m m m l  u i  I m u )  m u  u’ t o

I I ) ; i . e . , c I , - v n u l i o r u  m m  d e ’ p u ’ i ’ s s u u u u i  m l ’ 1 . 1 1  ‘ s ’ s j i i  1 , id to n in e , t h e ’  ‘ m l )
value’ in th e sam,  c l i  c’ , ’c t j u n . -

Ii west h i t  - a n n  c I m u t c  Sen m u ’  at l i i i ’  Iu , ’ s v  1 , - v t - I  u ‘I I ,H w a - a
t ha t  ml h i gh ‘VI ) . E i s i - ’ s v h t ’ n ’i ’ , c m i i ’  S c m i l ’(’.S L l S s i m c ’ i a t e d  w i t h  u ta h

‘V I) w er e - ’ c i u i s i d e r a h l ’s  aho ’s’c sco n e ’s  at  m v ,  n s n i d  i m ’- u - u ] i u o m ‘ m l ) . ‘[ m u ’
u ’ cv i ’rsa l  at low i ,B m ay  h u e  d i u c  t i m  t i n , ’  i’ , ’ I t i t m - u l ’ u , ’ s s  of t in - v n m t ’ i u —

b les , i . e. , h i gh Y l )  aui c i  i m i ’ s ’ s  1 , H  LU ’ o i ’ e ’ i a t i v e -  op p o s i t e s .  h ’ i ’ u u d i u c —
iri g t h i s  c o m b i n a t i o n  i f  ‘s’a i ue ’s  t- i - q u i  ned t h a t  l i i i ’  ‘s’s n i t  i i i  I , ,  s o m e —
w h a t  u n u s u a l  in  s t y l e ’ . ‘[h i s  c l u a n a c ’ t e n i s t i c  nu av  h a v c  r i , - ~~m m i : i v , ’ l ’ s
a f fe -t e ’d ( ‘ i l l ) )  p na hen  si I) i i i  l ’ s ,

‘I ’he ‘m l ! )  by  1.13 i n t e r a c t i o n  ‘sta t u s  mi T-rn  s t m I t i 5 t i c ’ n u i l \  s u n c - n i i t i -
cant  at the . 0 1  level  of  c c m n f i d e ’ u i c c . ‘[‘ h i s  i - i - s t i l t  ‘s’, a s  c l e a n l y  do,-
to the ’ d i f f e  r ence  in e f f ec t  on cuo lui p r ehc ’ns ion  as ‘ m i i ~ ‘s’s as v m s  i’i i ’d
w i t h  1, 13 held at l i n e ’  u i u t ’ d i t u iiu l e v e l , e ’ o u n ~ pa r e d  to  t I n e  i , m w  I l l  t u m i d
h i g h  1,13 c u u - v e s .  ‘ I ’ h i s  i n i t i ’ n ’ n s c i i O f l  i s  prc ’ - s i ’n t i ’ d as  h j g u n ’c i i ) ,

In the  ‘ml! )  u - i u h , o ’ x p e n i u n i - n t  u t ’ h ’~ C l u t ’ n i u u i e nt  I ,  (‘ [ m u / n m -  m u  t u t u , ]

as a f u n c t i o n  of ‘m I D  t i t  t h e  n i ’ d i u n i  v a l u e  ot ’ ‘ m u ) . ‘I i i -  s a u n a ’  e f -
fect  ‘svas a p p a r e nt  w h i t - n  1 . 1 - ’, was  h i - l u  n u t  [ nv  c m i ’  1 m i t ~hi I i  ‘ s , I - . \ I I )
may p o s s e s s  the m n ’ i g i n a l l y  a u  i c u p a l ’ - d  i f l u - c t  m r u l v  v , h u ’ n  t h e n
v a r i a b l e s  a re  held at t i n - m n n , ’ u h i u i n n i  I i - ’ : , 1 .

l i n e ’  i n t e r a c t i o n  h u - t w , ’ t - n  \ ‘ I )  arid ‘ m i l l  ‘stat u s n5 o l s l a t  — o c m u l l v
si ~i :n i f i c a n t .
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1) is  c u ss i n n

S t a t i s t i c a l l y  s i g n i f i c a n t  t ’s ’s’o — ‘s’s’av iri t - n a c t i o n i s  ‘s’s ‘n -ia ’ e’s’idenuc ,-d

for  t i n e  p s v c h n o 1 i r u ~~u i  s ti c -a l l v  0 r i c - n t e d  ‘s ’ar iab lc ’ s , as f o r  the SI ( m  t ’ i  ( ‘n i t e d
c o m p r e h e n s i b i l i t y  van  ah i e s  of L xp t  - rim e-nt 11. ~‘ms f o r  Expe’ninuent I,

lie ’s’ - fi nchi  uiu ,~s sui~i~ - s t c - d  J i L l  a s’ nu p it  - ad d i t  i ‘ sc ’  concept  ua l i za t io r i  uuf

t h u - s e ’  m e -a  so u ’ -s i n c ’o n u b t n a t i o n i  ‘s’s as riot tu n ab l e .  Su ch  f i n d i n g s  are
riot U i i i c l U e  t i m  c o m p r e ’h i u ’v u s i h i l i l v  n n u e ’ a s n u u ’ i - u u ’ , i  it .  F i e l d s  such  as per ’ —
sona l i  t v  and i n d i v i d u a l  a i u i l i t ’ s -  (I i f f c a r e n c i ’ ,-s n n’u us t  also c on t , -n d  wi t in
suc h in te r - a c t i ve ’  i ’ f f e c t s .  S u c h  u’ fu ’u ’ c t s su ~~~ u ’ s t  tha t  t i r e ’  u,’ ; u u r l d  of
t ex tua l  compr e ’hc ’ n i s i i i i  I i t ’ s’  iii - a  s u r e - n n & ’n t  i s  not as s m m i i  b i l e  on ’  o rder~ ‘s-
as one w o u l d  l i k e ’  1 to be .

‘[‘he ’ i n t e n n R ’ L i v e -  e f f e c ts  n u u m t i ’ , I  S c m - f l u  l og ical  an cl cc )nisu st e -’ ui

w i t h  o the r c h u u t a  s e -p a r a t i ’ l v  e ’o ll ec t , -d  c 1 u n i n u u ~ t h e ’ c o u r si ’  of the  pre-s -
e ’nt w o r k .

E x o u ’ n i n n u e n l I i n c h i c ’ m t i i  d tha t  11) and ‘ml!) u’u -Iia hl v infl uenced

comp  u’ ‘b n e n i s i h i l i t  ~~. ‘ l i i i  s r e scu l t  w as  not c on f in n u e ’d  I n  Vn~p er i  n u en t  I l l .

~\ s  in t h e  case u u f  1’~xpe ni n uu m- ’u t II , it i s  h e ’ l i , - v i - d  t h i a t  t hc - [assoL’ i-s em—

p l u ) v i ’ d  ‘s ta t  - i i ’  m i n t  s u f f i c ’  i e ’ntl y lo ng to allow i-c- l iable Os st ssiu - e ’ m t  of
m a i n  e f f e c t s  a n d / m m  n t ina t  the HG 1. l e v i - I  u i f  t ine -  n u u a t i ’ r i a l  s c - a u  s e t h  a
masking e f f m - c t .

I I
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L ; m < per : nu ’ -su -it I ’ .’

A f o u r t h ex~:-er m e n t  w~Cs ~~vx’for ’nmi- - -j I n  ~ u J r  - a -

in v e sr  : g a t e  one of t h e  v a r l a J ,- le s  ai1 ch h o - i  r .~~t J -a m s-u1s ’ n ~~~~- - I
a c o n s i s t e n t  e f fe c t  a c ro s s  a :’uu e r - nm i ’ - n , t s .  S nce ~ Ss a,”e
l e n g t h  was pos ted as a p o s s ib ) ~~ e:’n~~1a r i o t o n - ’,’ h as s l o t
in cons~~st en c v , longer  pa s sage  l e n n , ’ t h — n  l - ; ’ar a ’ ‘ - ‘nm tT~ ~~~~~~~~

Experimen t IV than in Exp - nnn ’ - r t s  I I  - a n t - s  I I I , ann -
~i s’~”.-” -r

other aspects were var i ed . CMU was selec t- -,- :! for c -nsl -dem
t ion in E xp e r i m e n t  I V .  The  CI-~U var a b l e  h~~J d e r m s a n s n  i
a s t a t i s t i c a l ly  S I g n i f i c a n t  e f f e c t  L~~~’~~~- i m n e : ~ t I b ’  r t a n
i n  E x p e r i m e n t  I I .

The CMU f a c t o r  is J e f i n e d  as 1 - [F ~~’.’~( B ) / Th’.’.’ ( B ) ] ,  ,J , , t a m e
ND ’4 ( B )  r e p r e s e n t s  th e  nur n u b~ - n - - of d~~f f e r en ’ -,.j rJ -

a t e x t u a l  block and TFl ’~(B) r e t - r e s e n t: :  t h e  t o :  -il rn urnu~-a’ar- of
words  in the block. The CMU measure is based on ex or!na ’ on
of t e x t  b locks  of 100 words . For- longer- passages. successive
b locks of 100 words are measured , and the :m5-Ji v id - s a values
are averaged .

Su b j ec ts

Th e su b j ects  w ec e eight college undergraduates - -n - mr - il ed
i n  an i n r o d u ct or v  p s y c h o l o g y  c o u r s e .  The ~ e l s -~ n - D e n r u ’ ,’
R e a d i n g  T e s t  (B r o w n , 1 9 6 0)  was emplc- ’.-ed ~o c l a s s i f - :  t h e
s t u d e n t s  i n t o  tta ;o r e a d i n g  ab il ty  l e v e l s .  One  gr - na ’ u ’s  a t
f o u r  s t u den t s  had an ave rage  score at the  87th  p e r c ent ’ lc

o r -  grade 10 ant I  t h e  o t h e r -  u ’, r o uj -  of f cur- had  - a n  -a v 5 n r a ~” c-
score at t h e  8 St h  p e r c e n ti l e  f o r  gra-J e l~~. Accci ’d~~m .t - lv .
one group of subjects was v ,’ ewed as h : g,h school  l e v el
readers , an d t he  o the r  e,r oap  was  v ’ ewed as c o l l e g e  l e v e l
readers .

‘ m l
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Head i r i t a  ‘miate nials

‘I’hc’ basic- stinnu li consisted of four passages of popular liter—
t n t u r e . ‘ !‘b ue l i ’r ig ths  ranged  b e t w e e n  45 t1  and 616 w o r d s . For con-
venienc u’ , t hey  w e r e  dc ’ -~i g n a ted  A~~, A 3, B7, and Ba; , ’ Parag raph A ,
a s t o ry  about  c-old cu re s  t aken  f ro m R e a d e r s  D it ~c ’s t ,  w a s  w r i t t e n  at
t ’s ’,o  e x t r e n n e  levels of ‘svond r e d u n d a n c y  (A 9 , A-)). Parai~raph B, a
s to ry  about  the  e a r l y  l i f e  of \V i l I  Huge r ’s, also tak en f r o m  l1 eadeu - s
IJ iges t ,  was  p r e p a r e d  to r e f l ec t  the same t w o  ex t i a - n u e  l e v e l s  of
type/token ratio (B2, 133). Collectively , the passages d e f i n e  two
e -x p er i nu e n t a l  co n d i t i o n s  as h igh  c o m p l e x i t y  (A 3, B : ) and low corn—
p le ’n ’t i t v  (A 9, 

~~2 ) •  In o rde r  to con t ro l  the p c u s s i b l i ’  confound  m n n u l  of
the d i f f i c u l t y of the passages w i t h  the C ’ m I U  mc ’asure , all p assages
were  brought  to a common  RGL (6 . 5) , as m e a s u r e d  Liv the  Auto-
mated Readab i l i t y  In dex  ( Smi th  u’~ Senter , 19 6 6 ) . A de s c r i p t i o n  of
the reaching ma te r i a l s  is prese nted as ‘Fable 2 5 .

Fable 25

l) c ’scr ip t ion  of the l~assa u,~e’s Enup loyed as
Expe r i m e n t a l  S t imul i  in E x p e r i m e n t  I\ ’

\ e r ’s i or i  of Passage (~
‘ ‘ m 1 1

\\ ill Rogers
I ow Co mp lex i ty  (A 2 ) . 52
High Co n u p l e x it v  (A ,3 ) . 0 5

( ‘ o ld ( ‘ u i - u ’ s
Low- (‘o n u u p le ’x i t ’ s  (B .) ) . 51
I l igh (‘onn p lex i ty  ( Ii ~~) . 04

‘‘ ‘I’ l r ’  i ! c r ! :  ~-:~~i u n s e t - a  ‘ i ’ ’ m a l t - ,’ ’ l c- - n l 1 -~~m . a I ; - i  n , ’ .
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C lóze Form l’repara t ion

Cloze  f o r m s  \ve ’ re  developed f r o m  the  i c c ’ s  r i t t e - m i  t e x t u a l  pas-
sages in  the  same  m a n n e r  as fo r  E xp er i m e n ts  I , I I , and 111.

Design and P ro ce dur e

The s t u c h y n u ay  be v iewed  as a two f a c tc r n i u i x e c h  d e s ign  w i t h
repeated measures over  t ’svo p a r a g r a p h-u c o m p l e x i ty  l e ” ,’els , and in-
dependen t  subjec t s  g r o u p s  to r e p r e s e nt two u - c a c h i n g  a b i l i t y  l ev e l s .
All  sub j ec t s  w e r e  tes ted  in a college c l a s s r c > u nu d u r i n g  a m ’ egu l a r lv
scheduled i n t r o d u c t o ry  p svch o log~- c lass Liv t h e i r  r eg u l a r  i !u s t I ’u c t o r .
During the f i r s t  p o r t i on  of tb ,  p e r i o d , each s u b j e c t  was  g ive n the
N e l s o n - De n ny  Read ing  Test ( B ro w n , 1 1 6 0 )  to e s t i m a t e  I3 GI . .  See-
ond , each s tuden t  w a s  exposed  to one-  of the-  passa g es w i t h  ins t ruc-
tions to fill in e v e ry  de le ted  w o r d .  Vu h u e  no t i m e  l i n u i t  was  g i v e n ,
the sub jects  were  told that  both spe c- u i  and a c c u r a cy  would  be sc -u red .
The p rocedure  for  the d oze data  co l l ec t ion  f o r  the  s e c o n d  p as sr i~~ e-
was  th e same as fo r  the  f i r st  p a s s a g e , and second passage  cour mu le-
t ion follow- cc] the f i r s t  im n u c - d i a t e ly  in t inu - .

Vu i th in  the low r ead ing  a b i l i t  - : group,  one of th e:’ sub i ‘c ’t 5
was exposed to the low comp lex i ty  ve r s ion  of passage ’  A and t i - un-n
to the high conup l ex i t y  vers ion  of passage  Ii . A n imuthe r on , ’  of the
subjec ts  at the low read ing  levc ’l  u ’i ’ce i  ‘s- i - n h  t h e  h igh comp lex i

version of passage A f i r s t  and , a f t e r w a r d s , the  low c’ oiii p le n - m i tv
version of passage B. The r e n u a i n i n g  two subjec t s  tn t the low read-
ing level had a counterbalanced ve r s ion  of the a oo v i - . A c c o r d i n g ly ,
the passage sequences ‘svere ’ p resen ted  to s e p a r a t e  i n d i v i u l t u a l s  of
both high and tow readin g abi l i ty  to achieve a con n p l e t e l - - - c o u n t e r -
balanced design . Table 26 descr ibes  the d e s i g n  of t he  expu  r in ’u i ’n t .

Scoring

Cloze scores w e r e  de r ived  emp l o y i ng  the  s a n n m e c r i t e r i a  as
for  Experiments I , II , and III .  Complet ion t i m e  data we re  also
coil e cte d.
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Table 26

D~~sign for  Exper iment  IV

S Passage Sequence

1 A ~~~ BLow Reading  2 B2
Abi ] i ty  

3 A 3 ~~
Subjects 4 B~ ~~

5 B ~~~~~
- AHigh Read ing  

6 A3 
~~~ B 2

Abi l i ty  
B

3 
~~ A2

Subjects  
8 A~ ~~

R e s u l t s

Two analyses involving the separate dependen t  va r i ab les
were  comp leted. The f i r s t  was based on the percen tage  of cor-
rectl y ident i f ied  deleted words .  The second means  anal ys is  was
ba sed on the total t ime taken by the subjects  to comp lete the t a sk .
Tables 27 and 28 r epresent  the summar ies  of these  ana ly ses .
Graph ic  presenta t ions  of the resul ts  appear as V igu re s  31 and
32. In Exper iment  IV , s tatist ically s i gn i f i c a n t  d i f f e r e n c e s  were
noted be tween  d oze scores for  the high and the low (‘~\ l U  materi-
al s.
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Table 27

Summary of Cloze Score Analysis of Var iance
for  Exper iment  IV

Source SS df M S F

Between Groups , 14 70 7
A (Reading Level) 138 1 138.0  n . s.
Subjects Within Groups 1332 6 222. 0

Within Subjects 3791 7
B (Passage Level) 3452 1 3452. 0
AB 27 1 27 . 0  n. s.
B x Subjects Within Groups 312 5 62 . 4

Total 5261 15

** p < . o1

Table 2 8

Summary of Working Time Anal ysis of Var iance
for Ex peri men t IV

Source SS df MS F

Between Groups 55 7
A (Reading Level) 30 1 30 7. l~
Subjects Within Groups 25 6 4. 2

Within Subjects 54 7
B (Passage Level) 6 1 6 n. s.
AB 2 1 2 n . s.
B x Subjects Within Groups 46 5 9. 2

Total 109 15

* p < . 0 5
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FIGURE 31 MEAN CLOZE SCORE OF TWO READING ABIL ITY
GR OUPS AS A FUNCTION OF CMLJ .
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LOW ABILITY READERS
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10 .

a HIGH ABILITY READERS
4

5 .

LOW HIGH

CMU

FIGURE 32. WORK ING TIME REQUIRED BY TWO READING ABIL ITY
GROUPS AS A FUNCTION OF CMU.
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R G I .  of the s u b p c ls  d id  not i n f l u e n c e  t he i r  r ead ing  corn-
~) r ehens  ion as tue  as U re( l I ~ t h e  r i o  i.e test  (Table 2 7 ~; lu ;u r  ccc,

the ave rage  t i m e  r e q u i red  to comp l ( t c  th e  passages  d i f f e r e d  s i g—
n i f i c a n t l v  hCt \ \  ( e n  t h e  ‘ow and the  h i g h  r e a d i n g  leve l  t~ruup s  (Ta-
b le 28) . \\ he r ea .s  the  h i g h  ( U t  pas sages  r e su l t e d  in  an a v e r ag e
of 5~ p er c ( nt  i o  t ’ t i r  t l V  f i l l e d  iU ~vord s, the low ( ‘~\ l t  ) a5i . : f t~es
r e su l t e d  in onl y 2 pe rr  n t  cor  r e e l  lv  t’i l I  ci iii ~v o rd S. ~ u 1 ct d i f —
fe rences in re ad i  nr ab i l i l  v a p p e a r e d  w h en  u s i  i~~ the t i mc n~ -a su re
of read ing  pe rfo r m an c t . l i e  i t , t h e  h i g h  a b i l i t y  r e a d e r s  ~ive r agcd
onl y 7. m i n u t e s  pe r  p a ssa ge , e. he r ( - a s  the low a b i l i t y  r e a d e r s
avera ted  10 . 6 m i n u t es  pe r  p a s s au e . it is i n t e r e s t i n g  to note tha t
the h i g h  a b i l i t y  r e a d e rs  showed t h e i  r st~p e r i O r i t v  in  speed but  not
in t~ )mp r eh en s  ion .

Di .5 ( i . i s Si O fl

\ \ i t h  SOnI C r e s e r v a t i o ns , t h e -  r e s u l t s  a r  t a k e n  to i n d i c a t e
that  ( ~1U cons t i t u t ed  a va H able  w h i c h  i n f l u e nc e s  the c o m p r e h e n s i -
b i l i t y  of w r i t t e n  passagcs .  I w o  saI l  ent  d i f f e r e n c e s  among I x p e r i  —

mer i ts  1, U , and 1V are th e passage len~~th s  and the  icc Is of ( . \ IL
emp loy ed . Fx p e r i  m en t s  I and IV , i n  wh i c h  st a t i s t i c a l ly  s i gn i f i c a n t
C U t  e f f e ct s  w e r e  not i  d , u t i l i z e d  1 t x t u a l  blocks in  excess  of 300

rd s . whe  reas  Expe  r i m er i t  I I  u sed  I :~Ti c o r d  b lock s . I ’hu s , it
cou ld  he c o nj e c t u r e d  that  i n s u f f i c i  ( n t  p a s s agr  l en g t h  was a p r i m a r y
reason  fo r  l I t  ( r e  s t i l t s  of Expe ci n i en t  I I .  1 lo we~~ r , t h e r e  is also
the p o s s i h i i l i l  v t h a t  the  ext  r e m e  l ev e l s  of ( \ I I  in E x p e r i m e n t  IV
a c c o u n t  for  the  s i g n i f i c a n t  d i f f e  r e r l c i - s  b e t we e i clove scores on
the t v~ 0 pa ssagcs .

~~.- - -~~~~~-_ 
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IV . DISCI SSR ) \  ~‘V ’cI ) (~( )N C L I  Sl (  )N S h Ho :\ l
EX PEX I \ I  L.\ ‘ l A L  1’I~ I ) I N G S

The purpose of the e x p e r i m e n t a l  po r t i o n  of t he  l) 1’eSen t s i r  d y
was to verif y and c la r i f y the e f f ec t s  of a set of SI and of a set of p~ y-
cholinguisticall y orien t ed v a r i a bl e s  on t he  c o m p r e h e n s i b i l i t y o~ A i r
Force technical  t r a in ing  and r e l a l  ( i i  i r n  1 or i a l

Four experiments w e  c c  p er f o r i n ed  r c L r l i v e  to the  f i r s t  goal .
The results of the f i r s t  e x p e r i m e n t  were  in s u b s t a n t i a l  ngr cer c r r t
with prior work, per formed u n d e r  A i r  F or c e  sp o n s o i - sh ip ,  w h i c h
indicated that var ia t ion of both the  SI and ps e l r ( ) I  i n g u i s t  i c a l l v  on —

ented variables does , in fact , a f fec t  the c o m p r e h e n s i b i l i ty  of t v t .
The second and thi rd  expe r imen ts  i n d i c a t e d  that  t i l e  SI o r i en t -cl
variables exerted an in t e rac t ive  effect  on one an oth e r, as did t h e
psycholinguist ical ly or iented  measu res .  A c c o r d i n g l y, the r e su l t s
of these two exper iments  suggest that  c o m p r e h e n s i b i l i t y  c a n n o t bc
considered to be a s imple , add i t i ve  cogni t ive  a t t r i b u t e .  The f o u r t h
experiment sought to verif y the reason that  c e r t a i n  m a i n  e f f e c t s ,
previously found to exert  s ta t i s t ica l ly s i g n i f i c a n t  e f f e c t s  on t e x t u a l
comprehensibility, did not produce  the ant ic ipa ted  e f fec t s  in tile
second/ third exper iments .  W i t h  some re se rva t ions, due tc t h e
nature  of the exper imenta l  mater ia l s used , the resul ts  of the
fourth exper iment  might  be viewed as suppo r t i ng  the c o n t e n t i o n
that the length of the textual mater ia l s  emp loyed in the second!
th ird exper iment s was i n su f f i c i e n t . A c c o r d i n g ly , w h e n  t h e  pres-
ent set of results is viewed in assoc ia t ion  \v i th  p r i o r  s t u d ie s
(Siegel & Burket t , 1974)  inves t iga t ing  the same va r i abl e s , the i t

is a growing bod y of evidence  s u p p o r t i n g  the po t en t iR l  of the SI
and of the psycholinguis t ical l y o r i en ted  va ri ab l e s  as m e a s u r e s
of textual comprehensibi lity. In t h i s  regard , we also poin t  to
the high multi ple corre la t ions  developed by Wi l l i ams , Siegel ,
Burkett , and G ro f f ( in p r e s s)  re la t ive  to thic power  of the  pres-
ent set of va r iab les as p r e d i c t i o n s  of d oze scores (overal l  r =

60; high read ing  abi l i ty  group  r — . 73; low read ing  ab i l i t y g roup
r .4 6) .

While the mechanism th rough  which  t he se  and related van -

~bles affect comprehensibi l i t y  r e m a i n s  to be posited , t his mechan-
ism was conjectured at the out set  (Siegel  ~ Bur k et t , 1 P 7 - i )  as an
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i n t e rven ing  variable called mental  load. A re la t ionship was con-
jectured be tween the level of these var iables  in a text and the ’ in-
tellective load that the text places on the reader.  Such a relation-
ship would help to exp lain wh y a calculus tex t , a l thoug h w r i t t e n  in
small words , might be d i f f i cu l t  for  a reader  or wi r y  an e lec t ronics
manual, although conta in ing  somewhat large words , might  he highly
comprehensible  to an e lec t ronics  technician.  Such an i n t e rven ing
variable might  also help to exp lain certain of the in te rac t ive  ef fec ts
noted. If , for example , d i f f e r en t i a l  in te l lect ive  loads arc  imposed by
the variables, we would not ant ic i pate a d i r e c t , l inear  s t imulus- re-
sponse relationship between the variables in combination and com-
prehensibi l i ty.  Moreover , context may d i f fe ren t ia l ly a f fec t  the var-
iables. For example, a d i rec t  re la t ionship  may exist  between Ci\I U
in an electronics manual  and intel lective load when the reader is a
layman and an inverse re la t ionship  m a y  exis t  for  an expe r i enced
electronic technic ian.

The present  measures  possess cer ta in  other  advantages .
They were based on cons t ruc t s  which are believed to be meaning-
ful and as such , they gain added support .  Addi t ional ly, they are
amenable to objective der iva t ion  through formal ized  counting pro-
cedures. Such object ivi ty  removes user bias and judgme nt  f rom
the evaluation of the comprehens ib i l i ty  of a text. The count ing  pro-
cedures  make it possible to imp lement the measures  throug h digi-
tal computer  techniques .

Thus , the inte l lect ive  load construct  seems to cont inue to
provide a necessary uni f y ing cons t ruc t  for  textual comprehensibi l -
ity anal ysis.  Li t t le  was found in the p resen t  set of results  to negate
conf idence  in th i s  cons t ruc t .  Accord ing l y, we continue to support
the cons t ruc t  for  tex tua l  comprehens ib i li t y  measurement  purposes.

The i n t e r a c t i v e  e f f ec t s  noted wi th in  E x p e r i m e n t s  II and III
are cus tomary in t h i s  type of work .  Whi le  a s imple , a d d i t i v e  set
of c omp r eh e ns ib i l i ty  v a r i a bl e s  would represent  a des i rab le  goal ,
such a goal is probabl y not r e a l i s t i c  It seems more  r a t iona l  to
SUpp() i t  the use of  ~ u r  r e n t  ~a n i ah le s  and suppo i lah ie  measures  (as
discussed in th i s  r epor t)  wh i l e  the search for  new and bet ter  vari-
ables cont inues.

1 1 ) )
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We note that the present measures  are not normed to RGL .
The RGL construct has not proven itself , in our opin ion , to be en-
tirely fruitful or meaningful. For example , it is not l ike l y t i : n t  an
intelligent adult reading at the tenth HGL d e r iv e s  the same set of
perceptions from a given text as a ten-year -o ld  re ad ing  at the same
level. Rather , we have normed our measures to other  readin g ma-
terials. It seems more reasonable to compare a given text  to a per-
centile value for other similar texts than to RGL.

The present variables say nothing about format  or media .
These are considered to he more related to the u t i l i ty  of c e r t a in
types of written materials (e. g. , operational manuals)  than to corn-
prehensibility. Alternativel y, format problems which  are solved
by typographers, table setters, headings, and the l ike can also he
held to lighten the intellective load on the reader and accordingl y
aid comprehension.

One of the needs of the technical wr i ter  is for  an objective
evaluative device which will tell him not only that a text is  at a giv-
en level of comprehensibility but also what he can do to increase
the comprehensibility of the text. The present method is believed
to possess such diagnostic value; however, there has bee n no eval-
uation, to date , of the utility of the method in this r egard . In a
similar vein, technical course directors and managers  cur ren t l y
attempt to maintain quality controls and standard s for  t r a i n i n g  and
other written materials. The CM program , in conjunc tion wi th  the
associated norms, can be employed to establish and main ta in  mini-
mally acceptable and desirable comprehensibi l i ty  s tandards .

With respect to the question of whether or not the present
measures are applicative to paper-and-pencil  test ing mater ia l s ,
little is known. The present set of measures is dependent on textu-
al block sizes of about 300 to 500 words.  Available rea d ab i l i t y  1f l ( ’~~ s—

ures depend on an adequate sample of text. Yet , some seem (on the
surface) to be less dependent on block size than others . Ac ’ c’o r d i n g l v ,
there is reason to believe that some selected subset of the p r esen t
set of measures may be employable for paper -and-pen cil  t e s t  corn-
prehe nsibility evaluative purposes.
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On t h e  b~& s i  of the  in d i c a t i o n s  of the data , the fol lowing con—
c l u si o r i s  seem teflal ) l( ’ :

1. ‘l ’ licr v a r i o u s. S t r u c t u r e_ o f_ I n t e l l e c t  and] the p sy —
cho l ingui s t i ea l l y o r ien ted  measu res , descr ibed
and ] in ’.’r s t iga ted , possess potent ia l  for  m e a s u r —
ing and p r o v i d i n g  a basis  for  evalua t ing  the corn-
p r e h en si b i l i t y  of t e x t u a l  mater ia ls .

2. The va r ious  measures  are in te rac t ive  in na tu re
and the full  extent  of these i n t e r ac t i ons  remains
unknow n.

,
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( ‘hap t e  r V di sc r r h e s  t he  st ru c -tu  no a r i d  m aj o r  l og i c  t i  -~ t .r  res
fo r  a c omp r e h e n s ib i l i t \  m e a s u r e s  (( U i  e r r s s t - r ’ r ’o g r~~r r r r  \~ }I le!-l
cou l d i  be d e v e l o p e d  for  p e r f o r ’ m i n ~ t h c -  c u r i o u s  t e x t u a l  c u r r r p r ’c - H ~- r i s i  —
b i l r t y  m e a su r e r r i e n t s  d i s c -u s s e c i  t h r o u g h o u i  t h u s r e p o r t .

The global f l o w — s e q u e n c e  c h a r t  (‘o r t h e  ( ‘U  ) t ’ o c r ’ i i i r r  i s  p r  —

sen te ch  as F i g u r e  33. At  the  ou t se t , ~~e r o t o  t h a t  t i r e  a v a i l a b i l i l  of
at l ea s t  ori e d i c t i o n a r y  fo r  use by t h e  ( ‘U  p r ’ o c r a r r  is  a s s c r n -d . A l s o
ass umed  is a v e r s i o n  of the t e x t  to be P r ,  c -ssed  in  m a t -h i  i i -  read rl h
f o r m .  These ar e  s h o w n  in F i g u r e  33 i n t r f a e i r r r  w i t h  t u e  c-~r l e c r l ~ i i  i o n
n r o d u l e  s i n c e , f o r  the normal  r u n , i t i s  e x p e c t e d  t h e y  w o u l d  h~~- a s —
sessed by the c om p u t er  v ia  i t s  hu lk  s t o rag e .

h - ’o r  i n p u t , the ( ‘U p r o g r a m  w i l l  m c i - p t  mui r s p e t i f i c : 1 1) !l5  r i
a v e r y  f l e x i b l e  a u t h o r — c o m p a t i b l e  s \ n lm’ : . A c a r ’ i ( ’ t \  of p a r ’~~~ r - l - n s

mac  he e n t e r e d  to ( h e t e r u l i n e  such  i t e n r s  as t h e  l e n c i h i  of h t ( - \ i  I
be measured , th ie n a t u  r u and scop e c f  t h e  r u n , and  t I l e  qua r t c tv  and
fo rm of o u t p u t .  These  m ay  h o  e n t e r e d  u s i n g  a c ’onin l  n sy n t a x

v i a  i n t e r a c t i v e  t e r m i n a l  ( h e a l  or  r e m o t e)  or fo r ’ b a t c h  p roc - s s i ’ r g
(local inpu t  or  r ’ena te b a t c h  t e r m i n a l )  d i p e n d i r i L  on t h e  ( r i u i p n l e ’ i l
c o n f i g u r a t i o n  of the c o m p u t e r ’  5 V s t  em t o n  w h i t - h i  t h e  ( U p r o c  m ii i  n r i r v

be adap ted .

I s ing these  i n p u t  da t a  s p e c i f i c : i i  i ons  a n d  t i r e  d i c t i o n a r y  a n r H
t e x t  to be p r ’oces sed , the  ( ‘U  p r o g r ’ a r l l  ~~i l l p e r f o i ’r c  a r u n  - ‘ ho s i
p u r p o s e  i s  e i t h i e r  a d l l c t  n a r y  c h e c k  of s e l e c t e d  t i \ t  (a ( ‘ l i F t  K m u l l I

o r ( l i e  c a l c u l a t i o n  i t  t o i i i p r ’ i h i i n s i h i l i t v  and o t h e r  r - i a s r r r ’ e S  (a \ I i ’~:\ S-
t H F  r u n ) .  R e g a r d l e s s  ot ’ t y pe r u  n c r , v u n i ou s  p r o g r ’ a rn  . d r r b - s
w h i c h  e o f l i p r ’ i s e  the  ( ‘ \ l  ~) r ’ o g r ’ ~1m w i l l  ho u t i l i z e d . l i n se n n o r I c r l -~
a re  shown in F i g u m ’ e 33 g r o u p e d  i r l o  t h i s - -  c a t -m m I i ’ s :  p i ’ a t i t i ~
mocl t i l i s (those  d - a f l n g  w i t h  i n t u i t , i n ’  u g  r ’ : I r l i  i i i  I i n i t i a l  i on  ar id  n
a t m ’  in t e r f ac e ’ ), se m a n t i c  m i l o d i t i l S k h m o —  ( i e a l i n r c  ~‘ i t h  c a l c u l a t i n g
t h e  v a r i o u s  c o m p r e h e ’m i h i l i t ~ a nd r e a d r n s  g m ’~ud o  l vel i i  : I s U r ’ o s l ,
and r e s u l t  i u i o d i u l i s ( t h i o s o  i n v o l v o d  w i t h  s i i n i r i i ~i m ’ i v i n g  ar id  d i s p l a \  -

i ng r e su l t s  at v a r ’ i o c r s  1ev -Is  of  d e t a i l . 11w m o d r r h ’ s  iii i i c t m r ’ e  33
r ep r e sen t  a s u n i r i r a r y  id - ’ r t i f r c a t i o n ;  I t o  a c ’ t t m a l  m i l l ie  a n d  t’r t ’ n - i o n s
of each ot ’ the  20 pro c i ’ a i l i  i l l i ) d i t l l e s  i S  ~~i\ ’ ( f l  i l l  i a i l i  2
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Table 2 P

Operational Program Mo du le s  in Comprehensibi l i ty  M e a su r e s  Program

t-!UDU I,E
I D E N T I F I C A T iON  -____________ MODULE k LU, C TION ( S )

I 151 F l A b  P e r f o r m  in i t  i 0  1 zations reg iIi-cct for s tar t  of mci
2 RPAt )  Contr ol  i e a~ and check of run r eAuc it  i n pu t  data . Set up

run
3 SCAt)  Read and cccii i  i u - st  f o r  bloc k
14 ~:~~:g~~~p - q  P f tu-c t ly  access user’ input t oken/ r ecu : -~
5 ERROR Ret u r t  syn t a > :  e rr -or  i c r  user : i n p ut
[ RPSET Per fec t :: S u  tsp ( reso t ) : c c -  pr ocecs1c~ of c en t e r r e
7 SEARCH Check d i c t i o :r u : y for so: ] .  E x t r a c t  i n f o  ~~ c :  or

re:~u e:r  L inp u t
B COU N I P r  t t s i i i  r u n n i ng  counts for s en tence  arr ~ t iock r v c - -  ies
9 PARSE Parse s e nt e n c  and d e t r - rm i n e  - . of poss~ L m  parses

10 MEASURE / SI  Ca lculate S t r u c t ur e — o f - - I n t e l l e c t  r :cascire : :
i i  P P A P U P P / k  Calcu late  I r :~ci O l i n i ~ s t i c  measure s

C 12 SEPTk ) t ~-1 Cumu iat e/ru : : r r iH ze r e su l t :  of sentence
13 SL’]iTO)JT L i s t /d~~n p lay sen tence resul t s
114 ROL Calculate mechanics) reading pra:: levels
15 RGLOUT List/display RGL measures
16 BLO ;UP Summarize and r i c i x  m a ]  cs block ru-a. :-lc a anI c: ] :. air i  -r ;m

thi s block
17 CHECKOUT L is t/ d isplay block is cu l t s  of dictio nr or’ , check
18 ]-]PALi JR L OU T L i s t/ d ispl ay  block r es-PLts  of r r r r r ] su r t s and ref’, : -cs csr

calculat ic ir i : ;
19 Rwif t t : - :  Susa rcize r c c u i  s over all block for  ru::  i >  c x
20 RUNOUT JL: t/ di sp lay c-un r c e o r ) t s

Output results will be printed or disp layed in the selected
level of detail and at the terminal location specified by the us er in-
put .  O u t p u t  includes the c:onipr’ clu ensib i li tv measures, words not
fount ]  in  the d i c t i o n a r y ,  and a v a r i e t y  of s u m m a r i z e d  s t a t i s t i cal
and pa r s ing  re su l t s  of processing.

A ser ’ i  i ’s  of r m t r  li ly arid related StippOrt routines are also iden—
t i f i e c i  in  F i g u r e  32 . l E o - s c ’  a r e  iiot  s p e c i f i e d  in d e t a i l  in th is  repor t
u s  they  do not come w i t h i n  t h e’ scope of the (‘U sp e c i f i c a t i o n s  d i rec t -
ly .  ‘Ih e y  ar e  m e n t i o n e d  h e r e  only as a c h e c k l i s t  r e m i n d e r  that  t he i r
a v a i l a b i l i t y  w o u l d  be ye  my h e lp fu l  in an opc’ m’ c t t ona l  ( -n \ - ir o n m e n t  in
~‘,- h r i c h  t h e  ( ‘ U  pr ’ orp r an i  is e x p o r t  c d  to l ie used .  E labora t ion  qn the
f t i i i c t i o t i ’ -i r u f  t he  t i t i l i t \  su b ) r o u t i n e s  is g iven  in Tab le ’ 30.

I O u  
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Table 30

Ut i l i ty and Support  Pr o g r a m  L i u c h i r l e s  R e l a t i n g
to the C o m p reh e n s i b i l i t y  \ l e r u s u n ’ e s  P r o g r a m

Model
I d e n t if  (c a t i o n  M o d u l e  F u n c t i o n (s)

101 UPDAT E / I )  Add , du - l~~t o , mo )  i t y d ] c t  imary  con m i n s ;  i : r J c u l a t i i
st a t i s t  P a]  c r a c ur

102 LIS T/D L I r i / d h  p 1 r’; I c c t : u c - r : - :  c : o s t c -n t s  i i i  a n m - f o r cc ‘ -c ’::
103 TE : :’r c l I  L i s t / P  i : : p l u y  us : x : r : ; l r r i ~ t c o : m : :  on C ]-] : afr 5 t :-

1014 C ] -~h i A T  t~~m : i i : r  r t  m t i s t l C s  on C] -]  r a n . : ( t i n e , i-con ~~~~~, c- : ss cj re
cu l t s )

105 GRA PH PARS E Pr~ : t  a 1’ r - : f  ca l : . - ; s- - : ’ - - : m t u t  ion of ~) e  c - t r a c t  ~ :‘:‘ of
c u - I - s  ted : s - c : t c - f l C ~~s On t t : e  h i s  ~ i a t o m

Als o assoc:iated w i t h  the use of the  CU pr op  i’ani , hut  not part
of it are programs  likel y to be a lr ea d y ava ilab le  m a  c o m p u t e r  faci l -
i ty  w h i c h  suppor t s  t e xt  ( ‘d l i t i n g ,  word p r o ce s s i n g ,  and s i m i lar  func-
t ions.  Examp les of these  p r o g r a m s  and t h e i r  f u n c t i o n s  are:

Text ent r y — — g e n e r a t e  text  f i les  i n the  fo r’r i ic i ;  re —

qu i r ed  by (TM for  c o m p r e h e n s i b i l i t y n ie asur en i e ri t

Text e d i t i n g  or up d at e - - m o d i f y a n d / o r ’  co r r ec t  a
f i le  con ta in ing  the text  to he m eas u red

Test l i s t ing!  d i s p l a y — — r e c o r d  the c u r r e n t  r e v  is on
of a text  f i l e  fo r’ au thor!  ed itor  r e v i ew  a n d / o r  publ i  —

cation w i t h  or w i thout  l i n e  n u m b e rs

Figure  34 shows the global logic  of the (‘U p r op r a m  in a
s o rn i wh a t  ~~~ d) no d e t a i l e d  f o r i r i . 1’ ach box , or  g r o u p  of boxes  i i i  t h e
c’ha rt , p i’e sen t  s t h e  p rog r am ir i odul  e name , n t i  n i l  i i  - n ’ , ~~ id f u r u c t i  ‘i ,

and the into m e l  c i t  i onsh i  ps among  n i o du l  - ci . 1’ r I d )  t’ I i  ci 5 t h  ss big
t h i s  char t , the ( ‘oni d € pt of a block of t e x t  arid of ci c o r i u p u t e i ’  r ’ ln r
a mu el abora ted .

~~~ t ~~~~~~~~~~ —-~~ -~~~~~ --- ~~~~~~~~~~~~~~~~~~~~~~
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INPUT

CONTROL RUN REQUEST L I REPORT ERRORS T~1
‘ INPUTS AND CHECK 

~

— ~.j USER

READ (2) NEXT BLOCK ERROR (5)

FIRST B LOCK

CONTROL TEXT INPUTS AN~lSETUP FOR BLOCK B 
___________________

SCAN (3) 
1

I LNO SUL HBLOCK F

READ INPUT RESET FOR START OF
DATA SENTENCE PROCESSING

SCA NINPUT (4) RESET (6)

FIRST WORD

SET UP FOR REPORT-
I ONLY (NOMEASUR ES)

NEXT WORD I SEARCH FOR IS THIS WORD j ’~O-BATCH ,4 THIS SENTENCE •
NEXT TEXT IN I NO( C 

~
.— -iii WORD IN DICTIONARY ?

LDICTIONARY 4Y ES
I REQUEST , ACCEPT AND - t

FIND AND READ INT E~J CHECK NEW
DICTIONARY ACTIVE DICTIONARY INPUT
CONTENTS ___________________

SFA RCH (7)

MAINTAIN RUNNING COUNTS
FOR SENTENCE AND
BLOCK SUMMARIES

COUNT (8) YES

NO DOF Y
~~~<~~~~~~~~~~~~~~~~~~NC

FIGURE 34. COMPREHENSIBILITY MODEL GLOBAL FLOW LOGIC (Page 1 of 2)
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ARSE
SENTENCE

[ PA RS E (9) 

CALCULATE STRUCTURE CALCULATE
OF INTELLECT MEASU R~~ 

_
~~~~~ PSYCHOLINGUISTIC

MEASURES

MEASURE/SI (10) MEASURE/P ( 11 )

~1F _ _ _ _r SUMMARIZE SENTENCE 
______ OPTIONALLY

RESULTS AND MAINTAIN I LIST/DISPLAY I
I OVERTHEBLOCK i —I SENTENCE RESULTS I
[ SENTSUM (12) SENTOUT (13)

E 
END OF YES CHECK YES G
BLOCK RUN

? ?
NO

B NO

CALCULATE OPTIONALLY
MECHANICAL (RGL ) LIST/DISPLAY

-MEASURES RGL MEASURES

RGL (14) RGLOUT (1 5) A

SUMMARIZE AND NOR- L iST/DISPLAY BLOCK NO

MALIZE BLOCK RESULTS RESULTS OF
AND MAINTAIN OVER DICTIONARY CHECK
THE RUN

CHECKOUT (17) RUN PROCESSING
___________________ 

COMPLETE ’BLOCKSUM (16) 

1~~~~~~~
DISPLAY BLOCK

LAST BLOCK ?

RESULTS OF
MEASURES

_________________ YES
MEASUREOUT (18)

LIST/DISPLAY 
I-

I 1 SUMMAR IZE
~~ RUN RESULTS 

~ L~
UN RESULTS __________

RUNOUT (20) j RUNSUM (19)

FIGURE 34. COMPREHENSIBIL ITY MODEL GLOBAL FLOW LOGIC (PAGE 20 2)
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I ’ ext  i - h ock

A ‘ b lr ,c1~’ ’ of t e x t  is a c o n r i  i p u n u s  s t r ’ r m o ;  of wor d s, abbrevi  —

a tiou s , m uc h n i u m n h e m ~ ( - i n i n p r i s H i g  s i - n h - r i c e s , i i iu ] w h o s e  s t a r t i n g  and
e’n d ] i n g  p o i n t s  or l e n g t h  are s p e c i f i e d  by the  (‘U user .  :\ b lo c -k m u s t
s t a r t  at  t h e  b c - g i n n i n g  of a sen t e n c e  and er ic h at the c-nd of a c ; e n r t c - n c - e .
The m i n i n t r u n i  block si -icc i s  a r b i t r a r i l y  s p e c i f i e d  to nc 100 \ ;uI ’d s .
Accord i rmn n lv , th c ’ c ise c ’ f l i i m ~ spec if y t e x t  bloc ks OV er  100 ~v cr i ’ds .  I low —

ever ’, S i n c e  a blocl-c r mnci y riot end in t h e  m i d d l e  of a si -ntc’n c ’e, t h e (‘M
prop  rani (not the u s e r )  ‘v i i i  de te t ’xn  m e  the ac tua l  num bc ’r of word i s,
per b lock , and t h i s  wi l l  v cLm’ y  f r o m  block to b lock . I o n  e x a m p le , i f
the  t~ o’r s p e ci f i e s  500 word  blocks , they ~vi l l  be near ’  500 , but  not
nec -ssar i l y equal to 500. ‘l in e user , a l t e r n a te ly , has t h e  op t i o n  of
i n s e r t i n g  ‘‘ b ) lock mark ’’ codes into his  text.  This  v, i l l  a l l ow  hi  ni to
ca lcu la te  c o m p r e h e n s i b i l i t y  measures  by page of tex t , i v  paragrap h,
chapter , or the like . h oweve r, plac ement of a block mark in the
middle  of a sentence is no t  pe rmi t t ed .

Compute r R u n

A compute r  “ run ” is d e f i n e d  as a se r ies  of i t e r a t i o n s  through
the CM program.  Each i t e r a t i on  calculates  the c o m p r e h e n s i b i l i t y
measu re s, etc. , for  a block u n t i l  the e n t i re  sp e c i f i e d  t ex t  has b e e n
so processed and an e n d - o f- r u n  summam of all  b locks  has  P u - c - f l

calculated and e i t h e r  l i s ted  or d i s p layed .

Equipment  and Sy s tems  Sof tware  R e q u i r e m e n t s

The CM program was p lanned and designe~] to be imp lemen t -
ed on the Cl)C (‘vbc ’ r 73-16  computer  system at the Techn ica l  Train-
ing D iv is ion  of the A i r  Force H u m an  He soun ’ce s  Laboratory.  Langu-
ages c :ur r ent l y avai lable  are  PASCAL and 1’OHTR ~\N .  The majo r
e q u i p m ent f e a t u r e s  are:

1,. 98 , 304, 6 0 — b i t  w o r d s  centra l  n iemor~
2 . 10 per i p he ral an d con t ro l  pro c s-son’ s of 4006 , 12—bit  words
3. 2 (‘Ifl’ disp lays w i t h  keyboard for operator console
4 . ( x l ( ’ n i r h - l i  corc ’ s torage of 503 , 808 , 60—bi t  w o r d s
5. d i sk  s torage 472 m i l l i o n , 6 b i t  c h a r a c t e r s  30 ms access
6. l i n e  p r i n t e r  1200 l i n e s  per  m i n u t e
7 . ca rd  r eade r  at 12( 1 0 c a r d s  per  m i n u t e
8. 4 m a g n et i c  tap ( ’ t i n i t s , 9 - t r a c k , 800 and 1600 b pi ,

80 , 000 and 16 , 000 11-b it  c h a r a c t e r s  per second
t r an s f e r  r a t e

~. P l a t o  t e r m i n al

l O i ~ 
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1-lowev er , the CU pr ’ogram d e s i g n  arid specifications we’re

(l dn V elOpC d for  any m e d i u m  to large  scale d i g i t a l  c o m p u t e r  sys tem
which  has pe r iphe ra l c a pa b il i ty f o r  ci t  l east  t1~ f o l lo w i n g :

1. ~ CR T t e r m in a l , w i t h  k ey b o a r d  or c a r d  reader
2 . 1 magnetic’ tape tinit
3. 1 high speed l ine  p r i n t e r
4 . i n t e rmedia t e  access s to rage  a c i r - d l u a t e  f o r  t i r e

text to he measured , the d i c t i o n c m n ’v ari d the
o p e r a t i n g  sy st e m , d i s c u s sed  subsequent l y

To be compatible w i t h  the c o m p ut i n g  sys t em avai lab le  at the

A i r  Force 1-luman Re so u r c e s  l abora to ry ,  the (‘U pr ’ogr’am should  be

implemented  in the PASCAL p r o gr a m m i n g  language .

Storage Requi rements

The central m emory requirements (these estimates include a

20 per cent  rese rve  fa c :t o r )  of the prograni are e s t i m a t ed  to be:

5, 000 words for global data (COMUON), files, an d buf fe rs
1, 200 word s for  global code
9, 600 words  m a x i m u m  size of any one module

Therefore the maximum central memory  r equ i r e d  at mmi v one time

should be 15 , 800 words .

The total e s t i ma t e d  s t o r age  r e c j u ir e me n t  fo r  all modules  of

the CM program are expected to l ie about  50 , 000 to 60 , 000 w o r d s .

The fol lowing assumptions  w er e  ma d e  in d e v el o p i n g  th ic above e st i -

mateS:

1. There wi l l  be 10 , 6 — b i t  c h a n c r e  t e rs i n n  we

2. These wi l l  be 10 w o r d s  for  i n c h  f i l e  in s  fn i e -

control in f o r n i a t i o n i .
3. There ~v ill b e 2 b u f f e r’ s a n ’ )  a i ’ec - o i’d in mcc i  for

each f i le .
4. The ab il i t y to eve r l c ty  each module  v~ i l l  e x i s t  so

tha t  onl y one modu le  (or gI’ot ip of modules)  n e e d

be in core at uri c t im e .

In a d d i t i o n , d a t a  f i l e s  ( i t e m i z e d  i n  A p p e n d i x  l i - I )  w i l l  r ’ e i h l n i n ’ e

s to rage  in mass  m em o  m y .
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h u n  } h - ) i u - s t s

( ‘ o r ’  i - a u - h - o m n ) p i r t  - m ’ m u m  n h - l ie  ( U p r’ ohJ ‘cu l l , h a -  u s e r  tv i l  I
~~- h - e t  nod z - f l h ’ - m ’ ci v c i m n e l ~ i i f  ‘ l i i i  i l - i b m - s t  i ! i f o m ’ r m n a t i o n l .  1- h u r i s  a r c  ot
t o n I \ p ’ s: ( 1  ) ci ( ‘ I l l -  ( ‘I\ i n n , t o si - c i  i ’e -h I he s i - h i - i  ted 0 - -~t arol  u - l i t - e L
~~h , - t h r e n ’ ( > 1 ’  r i o t  t i n -  t e~~n ,~ , x’ds a p p i a n  Ui t h i  s p i - c ’ i n o - i h  d i e t  ( i n a r ’ \  f u n - ,
or  LI ) a U I - \ S I I I - n u n  i n  o, h i  u -h t i n e -  con ip  ‘em - n  -~~ h i  l i t  \ c i  n i  o t l ~ -

m i i i  a su mu ’s  ci  n i  d’ - t i - i ’ m  i t i ed .  l i i i  - -c i  f ic — \ ’  i t  c r - s f o r  e~ i ( I i  nn ~ i - c u - li ol ’

t i n e s ’ -  t \ p i - s  of i ’t i t i5  5 ( i i S p l c i \ i - i l  i n  ‘ l i - t a i l  i i i  -\ p i i i - n i d i x  ( ‘
. A su n n n n a ” \ -

u l ’ thin- i \ ic 1,1 i n p u t  i ’ l ’q t iii i-d ton ’ l i o l l i  t \ p ( - s  of i - i r i s  i s  p n - i - - u - ’ i t e d  ‘n
I ’ a l j ) i -  S-h I for ’ m ’ ’tei ’ - n n- - p u r’p u s- s . in  l a h d e  fl , c ur  : i s t i - r ’ i s k i r i d i c : t i - s

t b u < i s i -  I n i p t i l  1\ t o ’s fo r ’  whi ch (in-Ic Ui t ~c i i u e s  ,c i l l  I i  - s u p p l i e d  h ’  t i  c r o c i  —

p oO l’ p r ’ o p i ’ an i  i f  r io t  g r v - n n  h i ~ t h u  u s e r ’ , < n d  t h e  d i - f c , u l l  c o l u n n n i  s tm n i -
n ina  r~i z < - s  t he  t u m i d  l i i i ’ ’  i f  i i , ,  i n p n r t  IS  g r  ‘ i .  l i r e  o n ly  m i c a  m i d a i r ’  m ’~ i
i s  t h a t  n i e i - d t d  to i d e n t r t ~ t h e  t e x t  i n p u t  f i b - . ( h e  l c i : ’ ee ni u ni ~h i e m ’  i f  o p—
t i u i i a i  I n i p l i l  S f a e i l i  t au -s v - n s : i I  h e  r u n  r e q u e s ts  l \  t b  us - n ’.

I ) i e t i u n i a r v  V i l e ’  U e r ~ ui  m u - m u - u t — n

;\ d i e t  r i , n a m \  f i l e  i s  n i n e  of the ’ 15< t O n ’ i n p L i t f i l i - .-n u s e d  h~~ t h a -
(‘ \ I  p r ’o g r ’ c m n i . ( ‘hi s h’i l e  w i l l  r i c e d  to  h i -  d e c - e l o p e d )  as  i c n r t  n t  t i n e -  pm ’> -
g m a n r  d e v i - l o p m u r e n t  i - t t o m t  s in c e  no d r e t i o ’ i c r t ’ c  i s  K n o w n  to i - x i s t  \ \ h i e h
c o n t a i n s  a l l  ( i f  h i r e -  v a m ’ i o u s  i n q u i r e d  d c , b c n . (‘ab le  22 S L l n i n n c : l n ’ i / i - s  t h e
p r i n c i p a l  i n f o r m a t i o n  r e l at i o~ t i ,  t h e -  d i e t i i i u i c m m ’ c . P a n t  A of (lie ‘c i —
l i i i -  s l io i ’. s t h e  e i g h t  t i - n i - s  of i i r i o n ’ m n a t i o n i  w h i t -h  a re  i c t o m ’ e d  f o r  ach
w o r d i  i i i  t h e- d i c t i o n a r y .  S c - v u - n  of t h i - ~~e ar e  p r ’ o v i d u - d  fo r’ i - c i c h i  d i e —
t i o n a r ’ \  i - n i t n ’\ . ( h e  e i g h t h  i s  c m p d c i t -d b y t h e’ ( ‘U  p t ’ograni  i L — i - i f .

l ’ c i r ’ t  h n i t ’ ( ‘ a b l e  32 p r u - s i r i t s  h e a d ’- r  n i f o m ’ n i n a t i o n  m’ c l a t i ’i g  i i i
t b -  sp e e i t n e  n l i e ’ t i o n a r ’ \  in i r s , ; t h i n - s c -  i t u - n i n s  ar c  m a i n i t a m n i e d  by  the  ( ‘U
p r ’ o r r ’ c i r n i . I t i s  a n t i e - i p c i i i - d  t h a t  va n ’ i ou s  u se r s  of the ’ ( ‘U  p n’ i im , I ma I l l
w i l l  f i n d  t h a t  mu r i -  ( b a r n  one ’ di  e ’ tj on i cn i’v w i l l  h i  - n ’’ ‘w i ‘c i )  in i <md c i’ i i i
c i e e o r u n u n n d a t e  r ’ r i n i s  f or  v a r i o u s  t i - \ t s . ( ( )f ( - i i u r ’s ( , u n i v one-  i h i c t i o n i —
ii ‘\  i s  r ’ e - i ) n r i m i - d (  a m r un .  he ( ‘U p n ’ o g r a n i i  p r ’ov ide s  f o r  s i - l i - c - t i  ‘mc ci
s m n r e h i -  b r e l r i ’ n n a r ’ v  h ’ n a m e  i n n  e a ch  r u n . 5 p i - n  a l n v  i b i e t r o n i c i r ’ i i  a c a v
r ’ i s—Jhl t  t r o n i  e a t  in u e d  m i s c  of t h e  ( ‘U  p m o g r a n i . Suc h d i c t i o n a r i e s
o. I I  Se n vu -  1 m i - d u e - m - r < r i n p t r t i - r  r u n  t i m i - s  s i n e ’ - , in c i n e m a ) , s m a l l u - r
( ( i e t i o n i : i m \  5 1 / * 5  w i l l  ‘ i - s t i l t  in  s h o r ’ t u - n ’  r u n  t i m e s .

( i L I u  u ’ i h - s

( ‘ c u r t  ( ‘ 1  c u i i e  12 pm’ e s i - n l s  t i r e  t i i o c m d d l i t i n n l c m h  f i l e s  ‘u - q t m i n ’ i - d
ins  ( ‘U  ) i n ’oc~i ’a i l r  i n p u t .  ( i ~ ( - i i i ) t u l c ’ h i ( u n  \\ m l i i  the  ( I n n  F i e q u i - s t  Svn i t a ” c ,
cm I i i ’  of vsi i’ds wh i  cli  p l a y  t h i ’  r u b -  of i n i t  r o d u c i  crc i x p i c i r n a t  i o n —  i s  r e —
q~ i i  n - i - b , n~ ~~i - i 1  as  a f i b -  - u m i t a i ’ n i n u c  < - ( i n - h o - - n  oh i c ’ I ’ m r r iav ‘ ‘ t - < ~- u r  r r -i t h e
I ’  - - 1 .
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Table 32

Dictionar y Ilequ i n - c cro - n i l  s

A .  CONTENTS : t he  f o l l o w i n g  it em .s  w i l l  be s t o m n - d  f o r  eac h word ,
synibo I and abbre  o ii e c-c~ cic ted t o  ben e n e o u n m  to red.

I tem Ddt ~
Sourc e N o .  I t e m  _______—

~ 

T i m - Na R a nqe

1 Number of nui or - p h u ccnec c I N c- S -~ - l  I to  g
2 l~u :nnI s - r of p a r t s  of spec-ct r  1. t ’ h - A c  T5 I to 9
3 Par ts  of speech A PAI-:TO ) 1 h a  9

INPUT 4 l h u i : n h i i - i -  of sy 1 : 1 1 , 1 , - I  N u - ’: C C A I ’ J C S  I to 15
DATA 5 N e g a t i v i t y  i n d i c a c o c  A l . 5 -  I l L  I or hi

6 Syr r i bo l icc  a l ib r - e vi a t i o n  indica tor  A I Yt -%~~H J b . S :  y or 15
7 Number of words 1 ic - ’ < A Sir -, 1 t a  S

Cl -b f’ro~ram 8 Number of r e fe renc ’— n I in_a n : c 0 to ri ’

B. (L EADER IN F O R M A T I O N : t h e  f o l l o w i n g  d a t a  w i l l  be m a i n t a i n e d  by ( 1 !  

______ 
f o r  each  CHECK or M i - A SU R E __run  . 

________

I t em D a t a
Source No .  I t em TIW - t,~j pi i Ran-ne 

-

INPUT I Fi l e  o u c - ’  ( f i  1(1 I D )  A :‘ILE I Sc 11- - an-- ’ -~~
INPUT 2 Did i o i r a u - y  c c t n n _ n _- S U l t y  t y p e A n _ h n_~~i a n _ T Y  15 c ;- ,- c - .1 ~~1

CM ProCr~r rci  3 Last cch. - ir n C s- d a t e  IS D I C T I :’, ,  15
uPDAT E /D 4 To ta l  no. of - of speech -

Ut i l i ty  all I-j u l-Sc ‘ IS  TOTAL I AKT~ s
CM }‘rogaaO 5 Total  s a a b - - n  oh r~~f i - c  acnci cn r n n _ i I e  N ~St S F i 5 H S N  Cc xxxx >: x

to nil  ~- m n t c - ~~- 

-

__________ ________

C. F I L E S : the  f o l l o w i n g  f i l e ’s  cvi  11 hen m a i n t a i n e d  in s u p p o r t  of t h e ’
d i c t i o n a r y . ________________________

Fi l e S i ze  c’’

Source No .  F i l e  Name Name 
_______ 

Fi l e-
30 p t r u  c- -c -c  each ,

In p u t  1 ~~~~~~~~~~~ it  ion u i t m c t  c i ~or I 1 i~~~~~~~~~~~~ 3 A  ‘, —~~~ls
10 t n i - a a -

i n n u t  7 Cl icch”hc C I I  Ch I C  each 30 AC cn y iccbc han

,‘~n j  ~-n < n # c  c - ‘ : - ! e: :

a ’ : ~n ten , : ’  - - < ‘ ,
‘ - ‘

1 1 3
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( ‘\ l  Pr ogr a m  \ -lodulc :s

i ’ a h u l e  2 13 pi’ i ’ s c n r m t e t l  the title : and gec i ln: ruI junction of each of

t i i < ’ 20 p I ’ o c 1n a n n  modu les  connp i ’i s ing  thc  C ’cl p r o g r a m. E a c h  of the
rood u Ic -  sp ot - i  f i c c i  I i  u r i s , P resented  in  A p p e n d i x  B, i n c lu d e- s th e f ol low —

i n -I L i n f o r m a t i o n :

I t n i l  c m i i  atnbc - n-v L 1 t 1 - S cnsc . nn _ - of the-  ~-t-o n r 1 a : . i  rcno ale-
Ser hau i n m u c c n h c c -  of t he  ; c r c n b n c m n c n  : c c b c l ~ - ( sac ’  Fanb - l c 2 5 )

1-UKI O Sh : Br - .i ~-5 1c- :~~- n - ~ p 1 ion of t I n ’ - I un Ice f  10cc of ICc pr-:ii~ 15cc n-m U le

~ia I c t s  m ei - ~n t h e  I l i _ H i- ’ 51:c

1 I S U I I N  I Q I h U :  t5n -~ n i i  mu or - 1’an i 5sf ¶ ca : cia o t i n c : 1  a1 proach to be u t il i  :c- - -U in
ti n -n e > c - - c u t  i on  or c a l c u lat i o n  of t i n -  program module .

I C : f a t  of t i n c  coded in ~c -a of al l var  i s)  tc - : c  r-cc1a f m - e d  as-
1 1 1 5 5 1  S to t i r e  ;H0u1 ru - cc n module.  Refer  to A~npc ’ad i c-c E f a n -
a c o c U i h c t e  l i s t  of a l l  e t n  1tcc :~ .

I I L E N
A C C } 5 - ~i; b ; I ) :  A l i s t  of t I n e  n / m accc  of all I i h a - - - w h i L - h are uca  

1cc; t he- - c C i i m c c  module  -
(S~~

- - I - AC
A l i s t  on a l l  the  aoL - -U c loTHes of all  da t - a avai  table
to a l l  i : c n , rHiT c n : : i n - i u i 4 c c n  accessed or ch u a C c U  by c i r e

(il!) h U T :  A 1~- a o f t h e -  C c n c l H i , I  I - I-Ic c -i c c ;  of all v a r - i - 1 - l c ’ s  f c T r e r d t e - i  I - v
I In-: ’ c - n :  n - , u c n  n c~~-. l c i l u .

- LU
A l ist  of t h e  c o - b - _I a c n a e c c  oh at ]  o ther  n - n a n - c c :  n _ c l cucc ~i- n 1 c - c :
I-ri o I ~ae c u l  f e - - h I y c C - - 5’n-of n - s i c  :cn - - I  Iv ’ .

CA l l ,  1
1-1 c i :  -‘, 11cc :  -~ f t 1 ’ - ,’c he- h cr ~m i c - - - u : O t 1 n ’ - i  - :~~- . c - - i  u s

wh I .  H i ll  1) 11  : a- c-~n : - n ur ic I m n i ’ - : .
C n ,. ‘c i ’S- - c , ,  s n _ n c :  -, f low logic  ( c i  r~- C c c : ’ - .)  h O O t - i  Sm , t in _ S c a t ’,

c nf r c <  ~- - n ~ c- - a ] l t i -c L .

- l  - ., sri t f n - - f i n a ~f i - I n : : :  n c u U n n l e  cnc m -c : l ;  c m .  L i t :  ha c t : ’ ; , ciii,:- ,

- -- - , : n ’i ’ , o r -  n }n ~ - 1 1 Cv - .

Al thoug h not exp l i c i t l y stated in App endix II, it is cm ssu rn ed

t i r c I  t he  str ’ttc’tu med p n ’ u g m a n l i n i i i f l g  t e c h n i q ue ’  w i l l  In ’ u t i l i z e d  in t he
t l ( - v i ’ l o p r n ( - u t  of e a c h  of the  C Id p r o g r a m  niodules. A s p a r t  of l i i i -

n [ i p n ’ ) c i ( h , to f a c i l i t a t e  prog r ’amn c h e c k i n g  a queue’ — t r a i l  l i s t  gi\ ’ i n~ —

t h u  m odule  n u m l i u ’z ’ s  in  t h -  Hequ enic ’e i n  xvi ii c-li t h e y  a m e - ca l l ed  d u r in g

a ru i n s h o u l d  he i nt rod r i ced , a nd cm Cd ) ii  m t  of t he  mi robe - n’ cu f t i m e s  each

in oil tile ’ is  ( ‘n t ( -  m u d  sh o u l d  1 n ’ in a i nt cr  i n e d .
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A cdiii r im ni ~ c omic  i i  u - m t mu n - v of  t m u  t i n t  cii pF O L  rc iii n m ; a v  I n n  ,su  ‘ u - n i  Cv
s i n i u l t : m ’ i n - n n t r s l v  t - v C - i ~ in ~ t h u  A p p e n d i x  i - S s~~i - c m f m c c m t m m m n s , pm in - n i c u l l v
t h u  p t m r p r a c e -  and u - e h r i i q u e  S e c t m n O i s , w h i l e  e - f e r n ’ m n i n j  t o  t h i ~ - ~ lo i as m I
f l o w  c h a r t , lcc i g u r ’e L U .

~ u ’ n i t u - 1 c’ c - 1~ r o c c c s m n i ~

iiac ’ h H u - S t ,  t ic - c -  i s  pro - c s s u ’d  ‘ u b - p c n r b n - c c t l ,i . I b i s  is  d c m r m u -  i t
s u - a r c l i i n i ~ for  i - c i c h  w u n t ’ m h ’ s m , - c n , m ’ I  mm t h e  d i c l n o m i a n a  I ’ m Ic ’ (

~~I - - \ R ( J i
n i o d u l u - )  and t h e - m i  n c a i n t a i n m ’ i e  t h e  p r i n c i p a l  n t n - ~~c u - — n , m - n u - - c t e d  run-
n i n g  t a l l i e s  r ’ e q u i m u - h f o r ’  t h u  - : n l e t n l a t : n n n m s  of On ’ c o r c p m c h c n s i h i h i t v
m e a s u res ( ( ( ) t  V I ’  m n o d u h - ) .  l ’hc p r o c e s s  r u - p e a l s  I S ’  a l l  t ’u r d s
i n  the s u - : i t u - n c ’ c -  a r m n h  ~ be- n c c u i 1 ~ p l ( l u - n i , t h e  p - i n n - u - c s  IS n i t  t h e  l i n t  c i i

c i -  f lt en c u - 
P m’ u ic t n - n h  s w i t h  i Sn -n i t ,  - m n - n - p~ m’s r 15 ( 1~;\ I - ~ ~ i l  i c i o d i r  I I , s r i  i

calcu latio ti c of nieastmN’s ( \ l u - : i s u r u - / ~~ l , a~~d Id ’ c m c u n ’ n - / F  n n n ~n d c r b ’ s ) .

l > a m s i r m L

\\ h i l e ’  n n o u ,ct o f t i n - ~ i m u - a s t i r e s  1 :n~ he t i h i t i i ~~u - d  t i s m n ~ n m —
m un cie p n ’n n n - u - S s i f l ~~, c u - v e r a !  i n  t h u  p s \ c h ( u l i m l c t m i . c h i c  - :~ t n - r ( n m ’ \  n ’u - h t n i r c

ac- t t na l  p c i r ’ n _ i r i m  u n f  u - : i c - h  c u - n i t u - n i c u -  n i l  t h e  t e x t . h l c n s - e h  n i ~~ t h i n -  c t c n t  u - — f —

th c - — a r t  in  a t m t o m n : c m t u - n h  s e n t u - n i c u -  p a m s m m i u , c m i i t i n n i c : i t i e  s u - n t c n c e  p a r s m  i n s

m c p m u - s u - m i l s one  i i i ’ t h e -  m i s t  d i f f i c u l t  r m s p e ( - t c  of ( ha p n ’r i s n ’ c i i n  i n i p l u - — F
n c ( ’n t a t i u t i .  I I c u v s  ( 1 1 1 ( 1 7 )  m e - v i s ed t i r e -  b a s ic  l c e i l u i i ( h I i u - s  a t ’ h ) 5i

~~~~,

w i t h  a ’m c ’n c n p h a s i s  on i n n p l c n i r e n t a t i n n ’ i .  h a n i n  c m n d  I l I n . c i n  ( 1 - 7 2 1  b m l c , u
p m u - s e n t e d  a t h c u ) m n n r s h l  n ’ - v i e \ \  ol t h e  vcn ri d u t r s p c m m s I r ~ t n - n - b i ’ m i q m r u  u - r n : —

p h a s i z i - L  th e  t c p u  n u f  p a n ’ s n - r w h i c h  i s  i i n u c t  a h > p n ’ u u p m l s t e  fo r  l a , i u t n : n c u - s

of va r m o m m . c  di -c e  H pt ion  ~~. V u - I , t u I he  C cc i  n i l  a i i m  a l in t ’ 1 u - n f t - n r i f  I b i n ’

c u r t - u - n t te - h n o h i i L v , m m a t n h u n i c a t i c  pnc ’ c u - n  u - x i s i . S t~ h i c i i  w i l l n m - u - I m u -

N -c h i l i  r m - n n i u ’ n t s  of t h i n  ( - \ l  p r o g r a m .

Lu d a t e , a c on ip l e l u - l \  g c n c r c i h  H ’ s l u m  t v i r i t ’ h  t~ i l l  ‘‘ un d c n ’~~uu nrc I ’

a r h i i  r ’ c u r ’ v  i n p t l t  t e x t  in  l’. n t f h i - m h i  an t i  : iet  m m  t h i n s  t n n i d u - n ’ - n t c m m i d n n i ~ i s  i - u - l i

b ey on d  t u - e h n u i l u r g i c a l  e a p a b u i l i t Y .  V’m ’mi t h e  l i m n m n t u ’ d  e ’ c u p c i t i l i I Y  to n m n s c

l a n ’ s u -  n t n n n i h u - r  m I  e - u - m u - r a ~ H u - i I n - ~ m n ’ u S co n ’ n - i - c t l v  I c  i n r m c u v a i ] c i i l u - . I ’ m  ‘n o n —

t i n e  :n t m d i n g  a n d  r e a d i n g  t a s k s  ci p - t ’ c o m i  r i s es  f l u -  e u n t i t u - ~~t i n  t’-h m c hi n-n —
n m n n a t  io n i s r n - u - s - nt e d  t o  n - u - ci u l  v u  cm in I n  I u i t r  u - c , I n i l h m  i n  n s ’ i - m u - —

q t H n’es su ch  a t i n - r u th  of s p u ’ e i c n l m i ’ ’ d  i r n i S u n n i  c i t  l o l l  I l i c u t  i t  i s  c u l l  c - n i t  u r n —

p u i ~~si l > 1 u ’  i i i  ( - i u ! l e u - I v e  of a i n h n u m n a t  i m i ~ i t  e - i , n i i r l n - : n - l v .

( ‘ a n r n 1 n n c t u - n a t u - n h  s v s t u - n i c s  h a v e  i n - u - n  c i i i - c e s c f n m l l v  - h , - v u - l u u : n u  - I , c i t

C a s t  on a p i l l s c ab - , w h i c h  h a t e  s t n a l e t u n u - ~ c n , ’ m t c m n ’ r m n m C  Si m o n -  S p u d —

a l L a - u l  i n h u u r n n n a t i i i n m  i t  t h u - m m  d i s h u n n ~~: i l , ~ nd c r c  c i  ‘ u - ~~t i l t  ( i i i  u~~~I m ’ i e t  ti n-

a n n n i m m g t m n n i r s  I i n u - : n l n I n m L  w h i rr  c u ’ l ~ i t e d  t i m  a c m n c n l l  m c i - I at  c r - m m - i - s a l - n  i t .

I l L  
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h o w e - v t - c, a g e - n e  mcm l  sy s t e m  has not L u - e n  dc -v ised .  l lowcv - n u s e f u l  a
p a r s e r  of the  s p e c i al i z e d  type  ncav I n-  in  o ther  a p p l i c a t i on s , p a n - s e r s
w h i c h  ap e -r a t e  on l i -  on sp e c i a l i z e d  i n p u t  I n - i - i t s  h a v e  s e r i o us  h a n d i c a p s
fo r  use’ in t h e ’  ( - U p n - n w  i -ann . h i t ’  m a i n  ci icad ’, :m n c t c i s e  f o r  genera l  wo n ’k
as it c - I l  mc for  the ’  ( - U p - icc r am  is t I -m e ’ fac t t h a t  th e - v do a n t  w n i r k  i t s - I l
w i t h  o r d i n a ry  1- r g h m s h . [ h i e ’ i n  V er s i on s  f t in ’ l a n g c m a g c  a re  n i f l u - n i  ‘ ‘ t u - l e —
g m c m p bi m c  I - I n  m m - I r c i i . 

- 
i i  wh ic - h its m r - m h  s a n’c - ann  i t t  u - i  h - cm uded , and t n r -  abd  sc -  —

v i a t e d .  In o t h c - m ’  cases , ~ tm e hi p r u msc  mc m - r c a p l o v  a q u a s i — l o g i c a l  a p p l i c a -
t i o n —  un iqu e ’  n o t a t i o n , an t i  i n  st i l l  ot hin  - m - c a se ’s , h i  cdi i i  m u - s i  r i  c te ch  d i e  —

t i o n a r s u - s  or  g r a n n n i a r  r u i n - s  a r m -  i n v o I - ~u - i I .  I C c-cc  a r c -  c l e a r l y  i n a p p l i —
c a h l n  to t h e  ( ‘\ l  p r o g r a m , w h i i c - g n u c n l m c  t o  p r ’ m n c m - s s  c m i  1 - L i c h i s h  proc-
tu - x t , as w i n  t t n - n .

A pat ’sr  ni _U t ~- c - h i n i q u e ’  ii as sough t  -cc h i  c-h w i l l  p r o d c n c n -  al l  p o s si b l e
g ra mnic a t i  c a t l i -  Ic -  i t i m a t e  p ar s -s of an ih i  g i ro t i s 1-Ligli cli c i  - ‘ i t  c - t i c - u - s .
The t c c h n i q c m e  c h n - v c l o p e e i  i t - i l l  l i e -  app lie -d it t h u r t i n -  ( ‘U  p r o g r a m  to
- a c i i  n - n ’n t e n c n -  of c a t -h  t u - x l  b lock  to  C u -  n u c n - a s t n m - i - i h  l’r r  t ’o nn p t ’c t i n - n s i b i l —

i t \  . ‘ [ l i e -  p r i n e pa l  o u t p t i t  f n m m n i i  t h u  pa - c u - n ’ it i l l  i u -  t h i n -  id e ’m t i f i v i - a t i o n
au f al l  s e n t e - n c u c -  e ’le nn  e m i t s  (pa mts  of n c p c - m - c h , e ’ l ausc ’c — n , p h i - c u  c-O S, n - l a .
f i n  r c -a c- li sn ’ntenc ’ c .

[a i ! I t m s t  m - : m l u -  t he  a m i n i g u i t v  p rob lem , c’o n s i n l u - r -  I- ’i gur e  35 .
t vh i e -  h a t t e m p t s  to di s a nn b i gu a t e  the  c e n t  n - n c - c - :  l ’  n - i - u - i -  p l a n - u  - you r
f i m i g e  mc in  t h u  - u t t i n g  ci m e n .  l ’h c -  sc-c onc h co l t i i i in  c uf  1 - U g u m e -  34 i c - —
cen t s  t h e  pai l c -n it  i ai p a r - I  s of c p e ’ e ’ n - h i  fe) r n - a c h  ivo i’d in  the ’ ci - n t e r i c e - .
These a me oCta l  rin d i n  the  ( - U p n -ag ma n i c  h i  t he  r c ’i a t i  i s - l v  s i m p l e  u -\  —

ped i c - n i t  of a ( i i  c ’t i  ona my l O o k t i L ,  whi t Ci t  , ‘ ; m n n r  hi l i i  - n e q  ci i red rega r elIc  ss
(if t h i c -  p a r s in g  scheme- . [h is  n -simple c- i  gh l  — w o r d  s e n t e n c e  has  m a ny
n i m i u r a -  t h an ( u n i c  p o s s i i u l e  p a r s e  h i e - -au s u -  some of i t s  t - o n s t i t u e n t  wor d s
h i a v u -  n - n n i m l t l p l n -  p a r t s  m n f  c p u - c c - h  p o t e n t i a l . I h e  t h i n c i  c o l t i n n n  ( i f  I- ’ i g u m - e-
: -b2  i n d i e c u l u - s  t h i a t  t ip t i n  I x L x L x l x l ’ i 2 x 3 x i  24 p a n - s e c  c m ‘c p o s s i b l e
it i t h o c i t  b r i n g i n g  c c - m i t t - n e - u -  c ’ r a n i m n a  r’ l o g i c  to h e - a r ’ . ‘[In- m a i n  t a c k  of
t i n -  p a r s e r , t h e n , i s  I n >  t ’ e ’ d u e u -  t h e  n t i n c h e r  of p o t i - i t i a l  p a n - s c - s  to n n n i e
or a r e l a t i v e - I t  sm a l l  n t i n n i n - r .

ci h i i p r o c i t n m t , t i n -  p s r c u - r  s h o ul d  i i h u - n i t i f v  c c - l u - c  t i - n i  p a m - t s  of
c p c i - n -h a rid ~ u ’ n i u - n s m t u -  a t n ’ u - - s t m t n - t u r e .  I t  m u s t  l’s- abl e- ti n h -m a n d h -  c - o n —
l i - x t — t L ~~- , - p h r r : i s u -  s t n n _ n - t u r a -  g r - a n n n i a r , w h e n -c t h u  I m n g i c a l  ruh’s of I b i c
g n s u n i , n i i c u r  a m -  i u t m j i t  i n t o  t i n e  p a r s i n g  p r og r a m  m o d u l e - . [h i-  m a i n  o u t —
p i n t  w i l l  I i i -  i b m - c u - I c - i - l i o n  an d  i d e n t i f i c a t i o n  of th in ’  mi st l i k t - l v  p a r t  of
c p u - u - c C  t a r  ‘ a c hi i t n i r d  i n  t I n - s u - r i t e n e - e . In  t h u  c - x a n n p l n - , t h ~ d c - s i  m d
l u ; m c u - m m i n I : i ~m t w o u i c l  he t h i n -  c i n i u l t ’ r l i n u - d  p a l l  of spe n t - li  in t h i n -  second
-o l u  n i t - i .
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The p a r s e r, i m o i ,  c v e l ’~~-; m , U s f  h n l 5 m )  p i ’ o d t n n -e i t s  O i l t b n T , l  i n  cm f o r m - m ’

suitable ’ f o r  Use as i n p u t  to o t h e r  p rogra m -n  ii’m o t l u l c ’ n’; i - - h i  c-h i v i l i  c n c c o n n 1  —

p u sh a d d i t i o n a l  c a l c u l a t i o n s .  These’ p a t - s i n g  i’c ’qui r e - l i r e - n i t  c g i - l i n - n c n t n - d

by other mod t i les  a n - c -  i d e n t i f i e d  b e - l c w :

Sample
Sen L t -nc , - , - As - of  I ’ossi A I e

- 
P O S S i f n l n  I i t  t~ Of  $p c ’ au Par ts  C ) ! ~~ )L’i 

-

II
p Ia (I I , ’ f lO U f l~ v -  - r tn 2

your jic ~orc ~cu r: , o b j - c c t i ve  2
f i n g c - r m n  im o uc :  1
i ns p r ’ n _ - i n o m ; i t i o c i  1
t h e  a r t i c l e , a-Iver ’b 2

n _ s i t  t i n s  :n c t i e c tj v ; , n c - c rc , v u - m I 3
area noun i Is

NP

N

ADV VB NP ~~~~ -~--.2.~~

/ \ 
~~~~~~~~~ NPN P DET 

M N
PRN

NEVER PLACE YOUR FINGERS IN T HE CUTTING AREA

2 I 2 I I I 0

FIGURE 35, POSSIBLE PARSES FOR SAMPLE SENT ENCE
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- a n  hi -

— 0
- I - - i - . - ‘ - -n O  o s
s c - c - c c ,  1:: t h e  I ’~~t’ c - e ’i , e- c -c a: : t n-  ‘F ci~~ n - - : - i i : -:n: r

:c: ,, 1 c-c i b m i t  o c c n - s  - - -
I~~

m r - - a i n , :  a -mi  - 
- 

- - , ‘ n’ea -

- — ‘
~~: i c ,  c 0 c c :  i i ~- n c ~~n t  hai c :n n i - - c - c : cm 

,ch ri - - -,-, ‘ h - - n t -  - r a I n . -S I j i  -~~- ‘ - - - n - c ‘ cm c-c - :5-i’:’ ,
- Hr: c a , - - , H :o c -  ~ n_ - rc -m~ i n_-~~I V~~, -~~ s : ’ .- -:- ,

- ‘ 0  : V H ~ Oi’ , s , i : ~~~ I ’~~~c c u - ,

- - c m i  c ’n - - cC - - aan c , i  - -m - c : a ~~~-e a c: l i e  “ c -‘ 1::
-a I n c -  a-i l : - -c ’ ‘ ‘ - - n ! c~ ‘C c  c~~- -: a-~.

V 1, 1- — r, I c  a h i  -a c a - c i  ~ cc U , - :  : Cr i n .  - I . : - -

rn , n nc ,  n n -  I C-  - niar S ‘ - n  -~~~ d c i i  : :-~ ‘i c~ -m-s 1 c ’ , : m m  ha ac -m s
n_ n . l c m - -  c i s C ’  0: c : n n n  Oi ’ O C i  an l - ’ c o~ ‘ ‘- - - -  c - i ’ s ’’

- c- - a-~ ‘u n : n i 1, - n n - s n 0
U ’, - : c - : - r r i c : - -  - n ice - ta ’s  an a - t  - l i - s  c c - n i - H a  u c ’ i n - a csac ’, - - c , c a  :~

he h -  i c a t  on  c c :ha nc ’. i s - . - -  ha n a l ,  I c C  5: - - -s - I - ,’ -~

i i  ‘sic ‘an n  in s  - r - -  is -

- ‘ h I P , — ‘h ’ ti I -
- Hr n~ or  ~-cc : c ’ Hr -5- - S m ’  U - c , -

,l , 1 ’ - : i t  I S y  ho n - - - c n n s  I n ,  - in - c- - n c t  - -- n s a .

‘l’be al go r i  th in  s c - I n - c t  c - cl  f o r  I h a -  ( ‘\  I p rag n-a ii. is a h n o t  to ni — up,

la - f t  to r ig h t , c ’on t u -x t f r e e  p h i r a c t -  st t ’ t m c t t m r e c l  p r o c e - d u  ‘c- , I t  co n s i s t s
of cc p t cep a r c e -r  and a p a n ’ s u - r  d e - ~~r g m i m - i h  l i i  t a m a b l e ’  o m i t  g en e r a l  1- m u g l i s h

l a n g u a g e  s e n t e ’n c u -  u s i n g  a s i - n c-s n il p a r s i n g  lo gi c -  l ’ t l icS . A pre’-

l i m i n c m r ’ v  sc - i  of t h e se  p a n - s i n g  n -t i l es  i s  c o n t a n n e d  i i i  Ap p e n d i x  I” .

‘ I ’ f i c ’  app 1 ic- a t ion  of t h i n -  par’s ing  i’u la-s l a ’ g m r c  it- i t i n  -oni s I ~1e- r a —

t i m o l  r u f  l ie’ f i  i - s t  t it an w n u i - d ~ in the’ s e - r i t e - l i e - c  tc ) hu  p a m - c n - c h . A r’ tn le is

~ o m m t ~h t  m n ’ I a t i m i g  t I n - r n  m in i , i f  f o t ind . the ’v c u r - c -  cn g g m ’ n - g a t c ’ c I  i n i t m >  t h i n -  t ic - i ’’

l o g i c a l  n u t  i t , \ ’  ( s e - i r k ’n c c -  - c n l e g n > m ’ ,\ ). If not , it’o c-ds 2 and 3 a r e  a t —

I e nip t ed .  In t h i s  w a i - . the -se  p a r s i n g  r e mi t ’ s  a t - c ’  t m s u - d  r ’ e p e ti t i o t i s l y

t o  t i u - v u - I o p  t h e  p a m - s n -  t r ’ u - t S f o r  t h e  s u - m l t e - i ’m c u u n d e r c o n sm d c i -a t i on .
I’l ae ’ h - l t i n - m e  a p a i ’ s i i i g  ru le  i s  c u p p l n u - i b , t h e  c u r r e n t  p a m - s e  C n n - c -  can be

u ’ x t t ’ n i d e d  uptt’ci rds t i-our  t h u  e i o m i h c  n - o n i p t ’ i s m i i g the  sn - n t e ’n c e -  to the

p u n k  i n n a d u -  i a - p r - c - cc - f l i ng t h i n -  t o t a l  s -ri t c nic - - . T hit i s , a con’i p letecl t r e e

e ’ c nn  he t h o u g h t  of ci s a —~~- n h n - ru ~c- n u f app l i c a t i o n s  of tir e ’ p a r s i n g  rules.

I I Ii  
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‘I ’hn ’ r u i n - s  a n - c- of t h e -  f o l l o w in g  fo e - n i i a t :

\ P~~~~~
) F ’ ’ I ’  ~ 

(a noun  p h r as e  m a y  I n~ c m i m : ’n p n n s c-d
at  a Uc -t e - m’r ’I i l i i e -n n i n t h  a m c m i )

w h i c h  is m i t e ’ r p r e - t c ’ n h  as f o l l o w - i : a, h e n n - v i - n  t h m c  se d l i m n - n - m c n -  n n f  e ’ c a t e - g i n r i c , s
on the- r i g h t  s id e  of the-  ru le  a p p e - c u r -  i n  th i c -  p r i m - I  i i i  t h e -  pu~1’s n -  t n - u - - c , ’ h i n s ii
has  h i - c - n  c o m p le ted  so f ar , t he  t r e , - c c i i i  S c  u - i - , t n - l i n h u ’ d l  t ip ’ ’ eb ~ f r - m n c n n

U m c,~ t ( a t c t 5 o i ’o’ -i to t i m e  n - a t e - g a i t ’  on the  Ic - f t  s id e  ‘ it t i m - r L i l i - . I b m - c
data a n r a i - s  m m c c -  c~ s,soc i at c-d w i t h  the ’ Sn - t  at ’ p c~m t ’ s i n l g  r u l e - c - :  1, 15 1 1’ ,
I U G i I T , and l , l m \ ( H l I .  LL1” F c o n t a i n s  tir e’ c a i n - g u t - i n ’ s  w h i t - l i  am p - a m ’
on th e ’  lef t  ~ i d c -  of th e -  a t -ro ct ’  i n _ i  t he  i’ e ’ S p i  -c - ti c e ’  ‘ t n  I e - ~~; i -U C I  I C c ’ O f l t a m  n _ is
the -  e ’a t e g ot -m e - c  a p p c - a r - i m u g  n u n _ i  t i re  r i g h t s m h t -  of t I n e -  m u l e s  S i  t h n c u t  t i n -
i C C  n n e r n i b a - r -  of  the a r - r u t  hUGH ’) ’  co n t a i n - s  a,s mn ar u i ’  e ’ a H - g o c ’ i i ’c  a.s n b c :
ar e c - c u t e -  go n e c  on ti -me m i g h t  s i d e -  of t i e -  c i t m o i t ’  i n  the ’ tin i ’u l e-;  and
L F I N G ’I ’ I I ,  i s  c m a r t - m v  in w h i ch  t b - m e  i t h  m c m i i i - i s  t h i e -  n u m n i , n - r -  c > f c c u i c —
c i on k - s  on the  nig h - mt s i d e  n u t ’ 1Cc’ a n ’ r o - ,v in lie i t b m  r u b - .

I ) m m n ’ n — ’r um t h i s  p r o m - u - s c , t h e  pn’og rani n i o d u l u -  n i a i r n t a i n . s  f i l e - c  i on
u - c s v b n  w i u r c l  of tine ’ , s e n t e n c u -  t i n de r c - o n - m s  i c C - i - m U o n , as sh o w n  in  h - ’m g c n n c
36 , ci’hich ih l u s t  r a t e - s  t i e-  pa n - s u n g  of t h i c -  s emi  t ( ‘r a e - :  ‘‘ l ’hne -  good s t i r —
v i t e ’  t h i n -  b o i l . ‘ ‘i ’h e p a r s i n g  m o d t i l c -  i s  -x e-cut e ’d  onc e f o r  i - a c - h  p i u s c i —
h ie  -omhination of assi g n - mni ’u-ti ts of c r e t i - g o  n e-s  to ti - me ’  ivo n c h s  of t he- s e - r i —
t n - i n n - . ‘i’he p m ’ e p i u z ’ S u - t ’  i ’ ou t i f l e  pa r t i a l l - n ’ dns -~- m - l o p s  h i s  t a h n l e ’  on t h i n -
b a s i s  of m Ud’ of t i -me a l l o w a b l e  c m s s m g n n i n e - m i t s  of e ’ n i t e - m , l o m i e - s  t i n  it an t i s an a l
p h i- ace ’s .  l ’he p m -p a r s e -n  p a r t i a l l i  g e - i - m n - i - a t e - s  t b - m e -  c n l u n i m n , -m i n  l I i ~’
parse’  t ab le  ( i- ’i g u m - u -  i6 )  lia r c a t e - g , m n  mi’ - p01 t i t e r ’ , s i g n a l , and m u l e ’ , c r i b
t m c j i n s t n - n ’ s  c n m ’ i t , r m i i  t i n  t i - me-  p a i ’S cn - . I ’hie ’ a p p e - m i d i x  c o n i t c i i il s the -  s p n - c n  -

fication ,c f o r ’  t im - p am - , scr r ,c~ m a c i n , ] > - .

Sente nce Su m m a ry

A sti n n m a r v  i nf  c u l l  s e - r i t e - n - m e n  - n e - s t i l t s  H i ’ \  ‘ I S  C U ni och  c m l i - I a n t i
l i s t i n g  or’ d i s p l ay  ( S l - U \ ’ l ’ O t ’ I ’  ni o d t m l c b  e m i t n e - l i d e ’ s  t h e ’  s e - ’ i t n ’ u l c n ’  p n ’ o n ’ u - s s —

big. (‘ont rol i - e v e - n - I s  I n n  c i n e ’ l u  U n i I - ’ i g m u m ’e ~3 i f  th u s i - ’ I t n - ’ i i ’ - u ’  p m o c —
c - s c e n t  i s  t i n e -  l as t  n u n - m e -  i n  t i r e -  n - i - c t n i n e , ;  t h i , ~ p m m n v t d l i - s  t u r n ’  u - n - p t - c i t i n g  t i n e
p rocess  fo r  e ach s u - m r l u ’ i m m - e - . If  t i r e ’ e n - mel n u t ’ t h i n -  h l c c i - c  b i a s  I >  n - i l  r e a c h - m n - u i .
the t n ac ] i t i onal  n - m n - c a c t i  u n - s  a t - c ’ d c - n i - m m  m n n ’ d  ( I ~ ( I - m n i o d i t m i e ’  ) m m m i i i  op t  I - n U —

a l i t -  r e co rded  ( U G I  A ) I - ‘I m odu le  I , :\ p p e m i d i x  I )  shows ‘ b i n ’  o u t p u t  len t ’ —
m c m t s .  The  R I  , ( ) ( ‘ I C S I ’  U n n n > c l u i l n -  t h e n  s u n n n i a m i - i, u - s t h e -  i - i ’ s u m l t c  of n - c u e -h
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SAP~~LE SEN7’/: ’ ,UJE : The good ca rm in e ‘i,h>r bad .

TR~’E 

/

S

\
NP VP

/ \O i/\
DEl N V tI P

D’E

”

~~N

I I
The good survive the bad.

Yngve depth : 2 1 1 1 0

Simp lified PARSE—TA BLE

Ave rage ‘m’ngve  Depth= 5/5= 1

L
’T category 

~ 
pointe~~ j[~~ qncmT 1 RJi 1YD#S~~~~1 

Sourc e 1

1 Det 6 1 0 1
2 N 6 — 1  0 0 . -

3 V 8 1 0 1 
Orig :na l
Sentence

4 Det 7 1 0 1

S N 7 —1 0 0
6 

— 
NP 9 1 4 1 Pr-c-parser

7 NP 8 -1 ‘4 0
8 VP 

- 9 -1 3 0
1 

Parser

Taken from Points to 1= left identi- 
-

~~~~~~~

dictionary next cate- 0: other fies

____________ 

gory_above rule used 
_________________

RULES: 1~ S 
-

~ NP VP ABBREVIATIONS: NP-noun phrase

2 NP -
~ N N -noun

3= VP 4- V NP VP-verb phrase

4 NP ~ Det N V -ve rb
S -sentence

Det-determiner

To ca Ucula te averag e Yngve depth , for  each path f rom the top-most S of t -Ca

tree to the individual words of the sentence , add the YD/I s  w tchar 7 n  Iiomo h oc>:
assi gned to the branches of ’ the tree as above. Then add t o 7 c t . z ~’? >’ a l l  t -ln’aa

:ra”i r; and divide into /- 7- -’: number of ’ words in the sentence.

Figure 36. Examp le of parsing technique.
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sentence and generates data required to be d i sp layed in the ~l1 A S UR I
OUT module. The nor m alization of measures into percent i les  over
the 5th to 95th pe rcentile ran ge is included in BLO C1\ SUM . The ta-
bles used in this process are based on actual measurement of A i r
Force technical material s and are given in A ppendix G. Using the se
percentile scores for each measure , BLOCKSU ~U also calculate s
the composite index representin g a single comprehensibili ty score
for  the entire textual block.

Processing then returns to circle A Of Fi gure 33 to per-
form resets and process the next textual block . When the last
block has been processed , the R UNSUI\I module develops all sum-
mary data required to l ist  or disp lay results of the entire run for ‘1
all blocks. The RUNOU T module controls this disp lay or listing to
comp lete the run processing. 1’:

Output Results

Formats for each of the five types of output are specified
in Appendix D:

Figure Types of Output Autom atic /Optional

D -l Sentence Sum mary 0
D-2 Dict ionary Check A (CHECK R U N )
D-3 Block Summary 0
D-4 Run Summary A (MEASURE H U N )
D-5 RGL Summary 0

On these repo rts , the line and word number are given to orient the
user , allow ing h im to correlat e the computer  resu lts w it h any given
sentence or block of text by number. When requested , the d ic t ionary
check output displays all words in text which were sea rched in the
dic t ionary and found not to be included. A given word is listed on-
ly once in this output , together with the number of time s it occurs in
th e block . The percentage of words not found in the d ictionary is
l isted for each block and for the tot al run. The space provided at
the right of the l i s t ing /d i sp lay is for comment by the anal yst or edi-
tor. This provides the anal yst with a convenient location for enter-
ing his  instructions for future processing.  On a word -b y-word basis ,
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the analyst can enter his  decision to make a:

Code
spelling change in tex t I
new dictionary entry 2
dictionary word change 3

This same listing then can be used as an input for required changes
in text or diction ary be fore another run is made.

The block results shows values and per centiles for each
measure and for th e major va r iables , toget her w it h the com posite
indices . The text w ill be printed (with or without line numbers) if
so requeste d in the LIST option of the run request.

The results for the run present all measut’ ni- values both as
calcu lated and after con ver sion in t o p ercenti les on a bloc k -by-b loc k
basis. Complete indices are also shown. Some specif ic  tallies of
useful variables (number of words per block , avera ge number of
parses per sent ence, number of sentences parsed and not parsed ,
average num ber of morp her nes per word ) are also specif ied.  The
last repo rt of RGLs and the ART index is optional but s imi l a r  in or-
ganization to the run summary report.

Erro r/C ondition Mess ages

A variety of conditions may arise during a CM program run’i
which term inate a run or which r epresent situations about which the
user must be made aware. A list of th ese conditions an d the speci-
fic word ing for the messages to be recorded or disp layed are speci —
fied in Table 33. Messages will be d isplayed on the user ’ s inte r-
active term inal or recor ded in the printout , depending on whether
the run request syntax <LIST LOC ATION > is either TERMINAL or
PRINTER (default is printer ) .

122 



I

Table 33

Error Me ssage Identif ica t ion

SOURCE ACTJ 0;
ERROR MESSAGE MODULE CODE

1 MI~~ I Ns; “CHECK” OR “MEASURE .’’ 
~

‘-~: -
2 U N L ; -E N T I F I E D  REQU E ST. READ C3 IN V A L I D  <FILE  ID> . READ C
~4 NO SUCH TEXT LIME . SCAN L
S NO h~, t C }l WORD NUMBER IN TEXT L I N S .  SCAN E
6 FILE N OT D I C T I O N A R Y  FILE . READ D
7 FILE N D J ’ PRESENT . READ D
8 l I N E  N - ) T TEXT FILE . READ A
9 F ILS NO’l EXAMPLE FILE . READ D

10 FILE NOT CLICHE FILE . READ 0
11 SY N T A X  ERROR IN < > SPEC . READ C

ACTION CODE :

A: ABORT RU N
E= Produce final reports and terminate
D Use default file; abort if default not present
C Continue syntaxing input , then abort

Wherever possible , the p rogram is forced to conti n ue rat her
than be termi nated at the point the error or conditio n is reco gnized
and t he message given. Table 33 identifies tho se errors or condi-
tion which should result in programma tic terminat ion , and also speci-
fies the conditions under which the CM pro gram will continue .
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1 ) i s - u s s i o r i  o f  C M  P r o g r a m D e v e l o p m e n t

The present work made considerable progress in spec if ying
the cha r ac teristics of a high speed digital computer program which
would  allow automatic calculation of the various measures. Such a
pro gram is detailed in the appe n dices to this report , and its devel-
opmen t seems entirel y possible. The required parsing subroutin e
represent s the most di f f icul t  aspect of such a program. Ho wever ,
the logic for such a program was developed and seems to be ade-
q u ate for  th e purposes  on hand . The decision to develop a special
parsing program was made on the basis of the advice of linguistics
and computer anal ysts who indicated that known and available pars-
i,ng programs would : ( 1 )  not entir el y fill the current requirement s,
and (2) consu me excessive computer r unn ing time. Hence , the tai-
lored parsing program , as compared with an “off the shelf ” pro-
gram , was believed to be more cost effective in the long run.

Other aspects of the CJ V I program are relativel y straight-
forward and seem to possess little risk . Hence , completion of
the programming aspects of the required work seems possible.

The computer program as designed will measure textual
charac teristics and provide diagnostic information , it will not
suggest alternate wordings or sentence constructions. Such de-
cisions are best left to the technical writer . Thi s point of view
has been expressed recent ly by Sticht and Zapf ( 1976 ) , who wrote :

The computer seems to offer potential help ,
especially if the functions assigned it are
those the writer does not like to do, or do
well , and that are compatible with computer
capabilities . For example , computers can be
made to do language recording and storage tasks
easily and efficiently, but language decision
tasks only with difficulty and poorly , as the
mach -inc translation literature clearly shows.
Humans , on the other hand , have just the
opposite proclivities. Consequently, computer
aid to the writer should focus on the fermer...
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3. Abbc’ev c-Sf;
Exj I - t: ; ~ c j : ;  Ty : c / l c l-: r ; i-n t io. A function of the- r ur:~~~-~

o~ di~ t c~ -~-n t  sot -do in a b lock of t ex t , Nih - H ,
and t h e  t o t a l  number of woo-J o in t h e  b loc~
S iC- B

5. Co~: ; c i t a t ional complexi ty  R e a d i i v  automated

6. Diet ioso~-y requir-ertr-n ts F n t r~~ec wi l l  include  u l ;~ - o e v i a t  ions o w ~- -J  1 as
word- ; . Each wi Ll be so d - ;r i t i f  e

7. fl y::d -c lic  d e f i n i t i o n
1 - 

~~~~~~~~~~ = CHUB
TNWB —

8. S c a l i n g  0 <CH UB < 1
1= most comprehensible

9. Rules utilized (l)A wor d  i s  d e f i n e d  to consis t  of any sl ot
of consecut ly e alphai ;o~ 0 cc~~~ e t c  ~ 0 - 00
ceded by a space and f o l l ow ed  by a cc-so- n ,
space,  exclaso-t t ion l - o i r ; t  , ccl or; , or quest  on
mn-i ..

( 7 ) T w o  words are the  sane only  ~f th e y  are
spelled exac t l y  t h e  -some- ( i . e .  , ocet  ix~ ,

tenses , p lu ra ls , c tc .  , w i l l  be tahcm i nt o
account  and the  ward  ‘ -.-:a l i: and ‘ w i ] C e — J’
will be c c e i t i t e d  as different woods).

(3) Id br v 5 a t  ion: ;  of m u l t i p le words ( e . g .
“USAF , ” “ U C C E , ” and “APA ” wil l  each be
counted as one word . (A co-no t of the
n u o b o t -  of such abb rev i a t i ons , NAN B ,
de t e rmined  in calculat ing CN iJ w i l l  I~~, re-
t a i n e d  f-or later use in calculat ing ESl.~

(~~)H yphcn ated  words w i l l  be counted as
multiple words (i.e., a hyp hen wil l  be
considered like a space) except in the
following pr-c-fixes and suffixes and post
f i x e s :

pre — war
I c - st -w a r
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(-0-;NITIHN OF f - b - hN lb : H I T ;~~ (~~o:~~~.

( e . f ’ . , “ 0 - . - :  -- t o— te— f oi 1 o: t e :~~’ s H

lb; s same - ruL- :n 1 - -o o ct .  - t o  c — n  - t : : ; L-
s l a ; - l i  such a;; ‘ 1 , - ; - - -  h o:- - !

( 1 )  1 :- O I l  n u m e i - i e o l  v ; l ; ~- - c-t i l l  be (coon - -~

one sot d ( e . y , . , ‘I . 56 , l :-:i0 cu -s ) .

( H )  (Ci l i : - ; 1 t s - J 1 i - ~: of tb; - f h n t  lo t ee -  of ~
c.c od c-il l. In , : -oed . to ; :; , a c- . r c -I  :- :b lch i s

1 ]  . r -  C- c o i i - ; - -  : t a : - t ; ;  1 !~~- : -
~t - n

app -~t r :. i n  t i t l e  i t ;  cou~~t o d  as I - -  t ; a rTiO tn : 1

as if it h: b~-eri cos;u ed of all Ic— ;- - - - :- case
tc- t . - w h i r l  c c c - ! e l. oc-c -: t ; , - t  e . ( - i i 1 ; :  1 1-n

t r i o  d i - - : ;  t i ; , - t - . s t - - 1  e :1 - 1. . ri a s c i - i o i  — see- i3
hc i o - : . )

(7) A s-c .1 composed ent 00]-,’ Of I -~ 1 i - - f  ~~- -

o c o c ; i ;t  cl as dii t~ t - e ; -i t  I I  or L in t  mars 
Ic ;-: - - cac e I c -  t~ - - c c .

(8) 1 t o1 j et ; di -:- ptio: — - - J  1;  t - ;oi cc u , t  sc 1;
an t ali c ized  w - nt - d  I ; - cc - :; - I ao :i-
as o;;r- t i o t  i a ]  C i ::- ;-d .

( ) One -chora;- t - i  - s~~~bols ;;t ; 1 ci occor  as em-:- —

:-;ytsf oJ scu ds will ic coun led as one wood .

( 1 0 )  bach word  i n  a o; - l  t e d  o;n : l i ; m :  - -: w i l l  1°
c o t c ; t o d a: ; Une sco -I ( e . i -  , “~~I p. Lt I:
w i l l  he coun t e d  as t w o  WOO lo , t-d ;-:- t - e  00 “ 800 °
f c c r  a f - o v e , Ic c o u x ; t c ; I  in  on e ;-:0i-J .

( 1 1 )  Tables , 1 i t t t i i c - 5 , S l i t S , ; - 

~::- : - , ii~~- 
1 0 0 c c  (1:1 (1 t h e  l i k e  ac -c n ot  s. 1 - - in t t

i:o - o ’ : : r - ~ - , l o t  t i t le s  of t h e s e  ic- -I- - 

( 1 2)  t I -  - i t t I n  t i t i c . - cod  h ’ a 3 ’~~n ; c - til l
h- n c l ; - t e d  :; coo:I~ of Id- ~id

( 1 3 )  A l l  o n o — w -l ~ ot t y c . i O  1 : : . .  comn ~- e d  of c; : -;

of u ;- -- ’ .0~~ 1 lOS t T i c  - l i o l —
5 0 . - 1 - i c -  I - - t  - :  - - .11 I~~~ c c c l  c c i  n:  U;y- ;-:-cod
1-1 ; P t  : - - ~~i i t  ; ; : i  I ; c - so-  I s  ; I c f  i 0 e J  t be t n - word
- w I t h  C! O tb O  ; t - ~ - : .  ~~~~ ;c  I t O _ I -
I - , . i i - - t . od. ( i t s  ; ; o : - t - - r  of : 001; s : n i ~]e ;-:c t J
ahhrev ~t i c : . - ,  I C-I P . is r e - t i i r i - - t  l o t -  l a t c i - lOc -
i n dc- t - - t  r -; i n i n c  F~- :I

I :~ I



—~~~ ----—~~~~~—-

COdS T I O N  OF C~I b - l A S I i - - :  i - H I T S  (~~o-. t .

( i t t ) A : 0 - i ;  c ;j c - c -  c: i l l  b e  d . i l  : ;c -J i - 5  ;
t n-: t a n — I  1:1 .-s t i t  ; i l t . ~ e :: of n - , i - J s  :;uch

i - _ i t~

a.  the  I ir o t  s t a t - I s  w t L  c l ;  i : it i al
cap i t a l  l e t t e r

ii. t u e  last  word ends vi I i i  —1 t c ~ -~ ci , ( J I L O O —

t i  on mac - h .  or cisc- ] air t i  01; j )O I 51 ,
i s  followed by one or :: o re  spaces
and then a word w i t h  an i n i t i a l  capi tal
l e t t c - i - .
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I I I  i t  -tit os S L I t I c t 1 1 5  IC i : b . t A 5 i  c id l i

I . i- I-ca - - I ;  ; : c  - r  2

2 .  C i t - p e t ’ ;  H’ t x - u c t . ; :  - - of  - - l o t ] l est

3 . A n b i . , ’ L i t  I ; - :

H b S - t ; f a ~y t t  ion  It - n !  - c -  of ~ l i ~ - I I c c - I l l : -  1 0 a 1 -  :.Y bt o. t i  S

~~00 ; - - l ; t - - O l c - H i i  I l u ;  t i c- I~ i - 
( - 

~ ~~ 1 - 2~~O

in a i c-I-nt hlc,c}_ t t d c  • : , d l - ;  - 
:1-. 1 1 - ;  Sc- i n .  - c

So :- .;; i t ;  t b ;  bi oci l id - I -

‘fbi:; I: ; c— i n - -s c_ i - - n _ ::ib --r i of l i~~i . c - - e l - -t I - o s —
I pit in  a t -n:t t i o c k .

5. C o r d - v  Icc-ci t com p l - . - w l y -t t c -c tc-

6. D i e t  L.-s ;iq  r - e - ; u i c - : - m  p s  I d en t  i iy  r e f - n - c - t i - c c - n  c-n t J

( N S N R  \ + NO r-

7. hyin bo ] 1- d e f in 2~ I - ; - :  C :-t ct ~= -
~~ ~Jtdc

8. S c a l ir i i - , F l i g t ; cc : ;t  v a l u e  = ~: n S t  co: : ; - :- -cb ;o n sib le
O < C f - t i c H < l

9. Ru le s  u t  il ize .d  (1)  TI ;c ; nu tcrbc-r  c - f  o t t - - . - 5~~;~~~ - : s
by c o u n t in g  the  t o t a l  mc- .l c - i - c-: CO O c -.t t s .  S . C
w i l l  i - - : 1  i - € -  s co t t  enc - i -~

; -  I t~~ i t  -c : - c-ct oh
sot I n  ac — c- u cce d  o. - ; - 1 - c : c - - .: s

2 ) 1 ;. ;  nu t - i cc - c -  of c l i n i c-i cc; ;: c S - I. - - I cc en lco t :. !
by cons i d e : -  op, i-i t o  - ::ent : cC U  t t l t  ; .  ccc

t a l l y  In~ the  c o cc I  - : of - 
- - i -c-P 1 0 1 1  a co:c:0. -:-::

noun  o c c u t ; .  1: ;  t 0 t h  c - c - 1 ; t - ! c i -5 (p l u m ] - n-
ar-°  c : on si d co -c-ci  an i f  t in y wet :-
p r-oc -~- : :  )

1 1-1 :-I

- ~~~~~~~-.~~d~~~~~~~ .- -- --—- 
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( f  :. . 
-
- 

1 - tI - n:: . ( R b t n  l ’L . t iS  (c- ott L. 1

- of ItO I t t ; i t t - - i n !  I o n
N c - u t , - i - c - - ;  I c i i .  i t ;  C O b ,  o r  l , - l c c r ;c ct 1 0 - 1 , -

I _ _i

2 ti C
0

-: -

m l

N — 1
S

1= 1Calcula n t : N — l  T N S H — l

Tb is i- c l  1 1 i -cc 1ui  re c~-ot  011cm f- lIn i ng in ;- :i ;i Ci; Ccl to
w o - -ct S :-; i d c c ; i  L i  C ied as a noun or riot . I-On S. -

i - d i l c h  ;; — -c - ambi guous ( i . e . ,  cu . i L I  Cc- n o b  or
c- io th~ x- ~ n et  o f 5 1cc -er- h and parser  cannot  d int —
t i r i g u i s h )  w i l l  ic-  COnS i - 1 ~~c-~J a s n oun:c . 1 - t u l t i r - ] - -
OCc 1 rl 1 ‘ c c - c: of a s in g l e  n o u n  are co i t t e d  as cnc-
occur -c--i ;ce- , e .g .  , a g iv e n  O~) - b : oc-: - -c ac-ir lg tw ic e
in one sen t-  -noc c c i  three  t i c -  - in t he  ai~ acc-:i t
sentence i n  t a l l i e d  as a cc i t i g l e  occu -c- ence  in
dete t c . i : i n g  ri~~. It - - . t o ;  ;-:Ll Li- m i - - I- - on I t o

rig of i b - - r tocc: ; cc , and I I  the  ;-:~~t -is m a t c b ;
t : - :i I l .  h- - osc .i :;ed L i , i c i v e -  the :-;c;rc-r-

( i )  111 -0-- .~~ t b - - c;ncc c as ~- : t o d c- t c:t - mcti c- d ci; Cl- lU .

1 34
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I - l Id - I - dRY 01 13 I~I A H T  C U N i T  H

I . I - I c - a c - i t t - - - number  3

2 .  Category S t c - u c c t c i i - c - — o f — I n t e ] l e c t

3. A b b r e v i a t i o n  MI-l U

H E x p l a t i n t i o n  ‘f l i l ~ ::- - ; i - o r - c -  1 ;  a f u ~~ t io n  c f  t t ; o  t ; c i r : t - - - r  of
di  f f c c t - c i ;  t r i c c in :;  per b lock of 1€-> : t , I t t  SB e d
t h e  t o ta l  number-  of i-tot .1 :  I i ;  L b s  f - I o - o b .  t I l t

5. C o m p u t a t i o n a l  complexi ty  R e q u i c c - : :  sentence I ar - :c l:f. I o r d e L - n - : c , i c i ; c . i o;; of
nouns .

6. Dict ionary r equ lr ementm Ident i f y parts  of c cj  - c b ;  I : ;  c l i .  i-:- c i:: J S c c  ];:;:r~-
all one-syl lable  symbols.

7 .  Symbolic d e f i n i t i o n
M M U B=  1 - 

NDNB
TNW B

8. Scaling 0 < MNUB < 1 -

1= most comprehensible

9. Rules  u t i l i z e d  (1 ) Words w i l l  he i d e n t i f :c - i  as n : u r ; s f t
d i e t  ionary search and ici c t i t i c : :i l 1:O!-cci5ff ~~
required.

( 2 )  Two nouns are the satcie cr;ly i t  t i c - c ’  a t - c c
spelled exactly the sauc e ( i . e .,  “ ; ra ss” a n t  —

“grasses” wi l l  he count ed  as c I i f : c r - . -n l  i-t C i C ( i 5 .

( 3 )  A bh r ev i a t  I c - I -ic:  W i l l  b e  c o cu i t e d  as ri o too --
than  a s ing l e  noun ( e . g .  “ I c - A ,“ S . P . C .  i’ .,  c-nj
‘‘Soc. ’’ arc s i r ; t f t e -  n o u n s ) .  S-o~ -n it
not i - i - f  i t t  Snip , to or cont ~l i s i t i g  a n - -  i- - i l l  not
ho counted as a noun (e.g ., i.e.,). Th is -. 1 1 1
he det  ct’ m i i i e d  v ia  a d ic t i  s-~oc s- - no - b ; .

( 4 )  The f o l l o w i ng  i - o l e : ;  fcc:: -~~~
14_ words in w i t h  hy l - i s - : ; : - , sl a.- c b ; c - - -

- 
C — m i t  i i i  Cap;; c~~t;o t-ed

- 7 - all caps
8 — i t a l i c s  if lcu c ci

12 - ta l- les , f i g or - : ;  L - t v c - - -t
- 

13 — I I t  Ies , h- - i I i - t - . ; cc :c-  l i l t - - i

1 3d
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I

nt - I - s : :  n t ’-:. ~; i : : i s  t n t -i ~~ c--~~

.(.) t h e - - numb er  of h o  i r i s  t o  I c  cccc ;l ~ t - - - -

c c 1 .1 15 W i l l  Ic r-  i - : t t c i  i~~c - .i i t ;  t b - c c  -

• B .

~c ~
~ 0

i l  A I i g L i -  T i :  cci - : t : - ~ - - - - t I ig c-c I : - - - i-i I t i t i  :c a
block -.-: i th d i t t o - c o t  i -ing:; - - i l l  c.cL ~c;5t uc ; I

in HP -t IC

(7 ) Atiy n dnc ; - cl- .ica n - I  o- - ~~:.  t n t :  I - .~~S u .  - -: I t b  t i . --

symbol $ or on - e r t i c -  I-: I : t 0! S c - t i l l  not 1;—:
count - - i c c ;

I t i

- - -

~

--- --

~ 

-- --- - - -  ~ - - - --— --- - - -~~~ -- --- -~~~~~ - - -~~~~~~~~~~~~~~~~
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BVAI IJAS I 5 UP 1-Yt -CO -Ct I I - l I t I L c - . 1 1 ,  -

I .  I - i - r i ; -  - - 4

2 .  C a t -  - : - ;  S t : c i c  t u : - - - - o f — l n : c i ! - - c c t

c .  A id ; - d a t  ion liST

4 .  Cx p l  c - ,  t ion T h i s  I c - - i c c  c-i-  i c c  c -it o : I c-i of Loo t . 0 ; - c- 01
or cc ; r t c l i c  ,-: - c-Ss  I c .  I I -oc R of

t i - s f  , I ISW B , and - t Sc- t i  ci :. c c . .: - :  of c- . : -  is i.
the I t  o;: L , t i l L .

5.  Ccccijco I onal  corup ] c-s i t  y Pc -i 1 ly  ~c~i t  em o I

6. D i c c t  I on at  -y i - - . - j t ;  Ic. -r:~- - to I -
~ I t o  cc:; 1 ;pie I 5-Igi I : 5-T t c -

6.

NSWB
/ . f ync c i l  0 m c I  cnnt i on 1 — ———-— 

~~~S1B
TNWB

8. t;~-~ ii rig 0 < C1’IUB < 1
1= most comprehensible

U. Ro le s  Ut 1 toed (1) The number of cibIri - vi t-o S or Cy ; c ; l o 1  I c
words Ntd - is equal to the sc-ct of

a. no. of mull i~~lc- s ot - c t  cli c - I 0 ; i c o c c  , HA -I
( s ee i tem 3 of C I l U )

b. no. of :~ l ogic word ali-re-;t-n t ions , SAn
(see item 14 of Cl- Il l )

C .  n o .  of one chat a c -L e r  tcy ;n l cols
(see I tem U of CII )

( 2 )  S UI -, I c  i s  ccc ca l c u l c i -  I I c  Cl-CO .

(3) Limber- :-; vi tI on- ;-.- I t hout d c- - n i r ; . 1 l  ; c s i r i l s  do
n ot .  count  as abbrev ia t ions .

( i i )  A -:oi-d s ta rt i n g  i-dth $ cisc] c m l  ing w i t h
C O U n t ; .  a:; a s i n g l e  i-, -n:- .I

1 37
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~ 1

c 0 ’  t l . - .: - : - ; -Ii:

S ~~~~~~~~~~~~~~~~~~~~~~~~~ - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -—

2 .  C~~t - c c i ’ ’ f . ’ c - t - ;  — - - of — ion ,  1 oct

U .  l i t - f t - - . 1  c - c .  1 _ I - I

i c - c t - I  c ,  I - :. 1- I - - c i t -  c-b L -  l d c - t - -0o u nc- .I -n of :~~~t I n c  cc
s~~ t - o t ;  - : 10 . ~I i t t  i 1 - - I -  Ic -k .  1-0 ~c
I t ic5 ;i-Tec y ~ c I fec - ; 1  t m t ~~ L j O n t c t  - :n -

I- . ( c c -  : - -  - 
- ~ I n t l on:: I. - c-c i t , I -~

-
~~~- U c - c-S

C U I i c - n t  - , i - - -  ;u I l - , - ; c ; -  -c ; t cc Fc~ t ~l - of c c ;  I I c t  01:1 ; - I -

7. It— boll’- deC I t ; it In c tO-c l t - .

WI, . - I~i~Ii}I I: ; f - c  c -c i t  s t i n t - - c (t ~~ : t - c t - n j
d i r t  i~t i-nt Ii ttliftcc t ) of : s of - -n - - I in a l l
i - s t - I i t ~i a t c-st i- -lo0P .

8. Scaltc ig 0 — t1’-t t B< 1
h l t h o c t i c c  o c r - I  ccc c . I c -b:-:- : c I L l — c

9. Rule:; ut i ].ized (1) Count past part i c i t 1€- i .  2 p c t - t c  of cc-s c -c-nt ,
p res -c r i t  1a t - t i c  I~~1 en i . : 3 .

I Cl B
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bIl l PROU1JPTTUII OF H - bi -1 - t5 - t - I  -: IS  I TN

I. I- 1- - - i c ; u c - c -  Ih l r r h c I -  8

C. C a t i - g c I y  St r u c t  i t - ~~— o f — I n t  o il er -  t

3. I i f - I , t - c v  I c i t  i a:; 1) 1-It t

i lIst-lariat ion Measure of the  I ; u : c c l , c c c  of e lu c c i d et  S - : . .  c t  c-::-
p l ana t ions  p e t -  ; c c o r i t , - t i c - , - i t :  a I 1 : - c t  et t o :-:t 1:

( M ore d cc- :- -i rable, hut  not
c c n i , i d c - c - ~- -I  so-old be % of n -ed for c-x~ l -c- .it I i ll -  I )

5. Com p u t a t i o n a l  complex i t y  Modest

6. Diet ionary rc-~ -o ic- nrc- i t t : ;  Store file oP key -scc -cb . . iii I c c : ;  i d , - : ; t S  f y 1 1 - 0

an -cx;-lanatc I-c ; S ti f r - - f  b c - c o  op .

~I NESS

7. Symbolic def init ion DMUB= S
TNSB

TNEB

TNSB

8. o c c a l i n g  0 < DMt JH < I

It I gb - c t  = I c ier ;  t c-In c. :  - r  b -nt  S i f I

9. Rub ;; u t i l i z e d  ( 1)  C c c t : i t  one c-x~- I ~ i:- ;_ ~t i n : -. f r-n c - n i .  c -  c t - c c - : - :
of the t o l i c ’ w i r ; - sc-t i or cc - I n c i t  I : : ; .

t F i t  is

t h u n
Con s---p i - : ; t l ,
i n  c t  f c - - t  S c S I
t I; I - I - - I nt - -

~0 I i  lu : ; ?  Sat  i -

In ! -  - c-c - -
~

I i ’  cci- — t - t han  c - u - occ :t i - - : : c - - o: cmi cx;-
c c i  I:; (cc- n i t  c-cl Ic -ci - , c  - 

~-ncc- .

I 3U
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1 — . - c c l  ~;r: t-s ~s: 1- I f l ITS ( c - o t t . )

(2  ) n b  - t - ccc ii t I on .  — I n  1 c cc -crc  I u . --d , occc;1t -r o -uc

of  t b ~~ f~~1] c c l : .  ~.Is ( -n ~~S i t .  c - c o c i c c c t ior i
cc: I t  hi ci: - c -c , I ;i 0 ic ~~) cc 1 11 1. — - c o-on - -1cl i - cc:

e x I - l a n i t  I . c ; ~ :

I Ii

il lus t t a t - , I f  lu i r  . t  I::;

c - -c i . - c ~ 

1 - 1 ’)
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c--~c c ’ ; I c - c i  un t i l  no a d d i t i o n a l  i c h i ’c ( e d d  i t - - i - I b l e , or u n t i l
t h e  t : c , t : - : I r , c ; c - , n u i t t l ’ - .-c - o f i c - c t - c , ( c - ec - 1/ 0- 11 .15 511- l I t 15155 , 5; r - c ; d i x  c - c ’

C) .

GiI T~ , 1 1 t S t l -’S- I I i J c 5  I I t t - i c -  t i a -  - t i - n , : ’;:; S U B S - F 1 1 1 - c :: : l , t iP11 ’l ’Si ’I ” ~~l, cI N ’c I S .
I I  I I  R S T — L I I I I .  is t ; - cc t I , I I ; -  c- cc-dy t h e  cat;- c’lccc i le s  f ool:; the
le f t —ttc -c t po . 1 t ; i  1, - c -  d c - c d t - c d , so th-c - ’,’ .c- I- - c- eras~- - I in
1 c~u ’t: t : t 1-c l n i g .
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055— S-c- PA-rn c - I  a t  ci with c-ic woi-d I of l t - . cc: , c-ac t

Sentence , rind goes c t } - ; - c c c S  f r - a c :  t i c - r e  I l i t - u _ c - i c t h i c -  I
‘( ‘A BLE . 511Cc/cl ,  I : ,  c e t  t - , - I i f  t h i s  i s  t he  I - - f  t — m o c ; t
path ‘to j t c -; h i p};est p 1 5t t t , and to -1 at  I ; c ’ c - ,-c l c c - -~’ . CAT and
LINE dil - ;- the cat ccj ’ ct ;- ’ . a t  t h i  c- l n i p f t e c c t p0 c c ;  and t i c - c  l I Ti c

is PARSE—TABL E on uhc i ch  i t  - I c ;  ( - c i t  c - c - c - - I .

P11(1 1 l I — R U L E S t i ’i c ’ , - t o  1 S t - i  a cc. ; I  c I t  l~~ c- ’ t i c - - c - I r i : ; p  C U B I S T I - l l I l C .
It h - c - p i n t s  w i t h  t he  r u l e  numbered SI R c c T — R U I E  ,- n cc ; t  p c-a ct -
through cccl’, ru le  I I cc-c t t i ; c t  po I t c t  on. I t  a c - c : l e  1; -~c:~~’r
length LENC TH (  I ) ,  then t h e  f l  i - c c -  1, 1111 : [}~ ( I )  c c y t c ; b c ;  1 : .  f t  0cc ;
SUB STR I N G ac-c c usc-cl . The Icr .oce ,Iur e  calls  1111/1 15 1-c - i - - Ic  c

match is found , ac-cl BAD- b -lATC H when rio ncc t c - r ;  is t t c c , I .

ENT II R beg ins a new l ine  in PARSE-TABL E ,ii ;i places po in t  el- -s
on previous l ines  w h i c h  correspond to cat  c -p o t - i c c -  c - Ic  cli
load upward to th i-  new ca tegory .  It also p ’lc ic ’tc c- a 1,
in column 3 of the  l ine of the  l e f t — m o s t  of t c l i - c - : ; c ;
c a t egorie s , and -I in column 3 of t O t  o the r ; ; . On c - I cc  T ic - c -
line , i t  c - n t c - r ’~; t he  category in c o l u c c c t ;  I , 0 in columns
2 and 3 , and t h e  nu n ) -  of the  ru le  j u s t  usc-S i n  ccc ] u r ; ;n  11.

GOOD- I - lATCH checks to  see i f  c-cc t i - c - c  has been com~let - ’ -S
w i t h - o c t - I  a r r i v i n g  at S. If th i s  happens , BACKTRACK is
called . if  the  t r i o -  icc comp le ted  w i t h  5 , then , F I l i t S i l i S I -
155. I l l  i s  called . O t h e r w i c c c c , parsing is rcc ’: ;uc - t ed  Icy 11- ct  t . i n i g
a rc ’ - w SUB STR 11~~: and c a l l i n g  1) 1111 i N — R U L E S .

F I N I S H E D - P A R S E  is c a l l e d  c - a c - h  i r - ;- ” a 1-00cc -c has been f c c -n- f .

BAD- I - lATCH drops th c -  i C c - c - i c  e l c- t t ” cnt  of SUBST R 1NG , if t , i s  I - -

p od c c; ib le , c n n - I  cci i. Icc  H ] l - . t 1 i — R U L E S  to look for new n.’tt c ’f c c c t c

if SUBS TI -l l 1 1 - I  l i - i c c  o c i l  y I i - i e m e n t , B A C K T i ~.-\5k i s  cal ic -cl .

BAII K 1 K/ ’.Cl i’ ‘c r’ , :, ;-” c- a l l  i - - f  ~‘I ’ - c - n ’~~- : -  I c c  P A R I I I I - T A B L E  to  I t o  l a st
l int - , and r- 1’ , t c ; , ’ . c t i c - ’- I~ t ;t  l i n i -  j t ; c - ’-I  I .  I t  t h en  j c - ’ c 5 ’ c t - c - . ;
‘to look fcc; a t n - c -c tc, c rt c- ic c c - i c-  1 c c - l i l t  c - c l - - c  - - t he  L-, .  1 O t c e
0.- c c , ;  found , h c c . P c; t a r t l : , ’ c - r I ’ h  t h e  ti- -c- ct rule i n  t o -  1 1 c r .
I f  t h - r - ; -  I c :  no )  t c - , t o  , - c ’ n , - - , I c - - ;  cc c c , j -  c a lled .

i - l c d 5 i ;c !h c- r ; , ; i : ; ~~~t ’ c.. , ’ - - I : t - - .

N ; i — l ’ i c i : - i ’. in :  c- - i l  ted ‘ : i c ’ t i  no ~, i r - . -
. 

c - i c ;  I - - -  f c c — i c ;  I I c t -  t l ;e
p c - - r i  cr c - ’ , i y c i c ; - ’ c i i .- ;  c c i  c - i t -  - -c - i c - ; ; I t ’ t h - -  i - c c - c - I - , o f  t h e
c ; ’ - t t I i - t :c  - .

I i 8



I O S -  i c  ‘Cc c . o u t p u t  is t he  Sent  - c c c ~” I ’ it ,; Arr ’cn; f r - c c : t h e  SEARCH
module .

I ’l l - KS
Ac- P501 - ID:  SUBSTR I I S  — an a r ,  ‘:iy i - l l ; c - c , - c  - l P c c ; - , - l c t S ci - 1)i~ c c -  c-~ ori :; at

t t ~-. c top of t i n t -  cur - i - c - ti t- s u b — t r e e

S U J B S T R I I ; I : — L I I I c : S  — A t ;  ar-ray r,’b;uc-o elements  ac-cc the nu t :t l , c ’r ; ;
of t i n e  I Ic-cs of P55111 l — ’I ’IcBL EI wh ich  corre :c ;cccni c l to the
e lon rtc -r ,L n ;  of B I l b ’ c, /1-1 .1 C c .

SUBS’I’RI N C —  10111111 l b  — I Or- nic - cc . l ,’c - ’ ;  - of ele tcc -c -ntr ;  in S~ t I t S ’l ’R i f l - 0

NU I - IWDI ;  — the  n i u c c t I - -  - ; ‘  of  c-;ordc; i n  the  currc-n t :-- eccc tence

NIII-1 c-Ll I . — t I c -  n tuc :j c - -cc n -  of con t cc c ~:t. - f r ee  r - u l - :t

RULE — i. s a tw o d .i tct - .c c i cc ion a l  cii”I’J~~ w h i l c c l ;  has a n-ow for  each
rule , and each i-a-c has act many et ’cc t ; ;c - t ; ts as t l ; - co e  are
categories I i ;  t i c - i t r u l e .  For exc ;c ; -. : -Ie , tIc-c row cor—
responding to S 111 VP ha :; two element:; .

PARS E —TABLE — is a ‘ic c-co d i m e n s i o n a l  ; ; T - t ’ a y  ;- ;hi c - b ;  icc a record
of the  deve lopm t p I > t - rc - :c ’

PARS E -L I l-I S - c c the II t’;e of I i ; - -  PA FIB } 1-TABI ,P  i t ,  c’ c c - - c  on c t  use

— an c i t - i c - i y  c-cicose I t h  1 er ; c - c ’n t  is the  n ;c;r c~l~-~-r of c at o p o n ien
in the  I t h  ru le .

LEI - ’T — an liT’n ” ct -7 c-dn c t ; c c ;  c-h e lc - r i c cn t  ic the  ct ;nt c-c-cry to icc’
l e f t  of the co - i -c c - - ;  in the  i t h  rule

N i I I-b /-, i l c  — the numbei - of l c ctc ; s  I i . c -  c c ’ : c i -  i c - c -  lonc ; ccf aci : ; .i 1 - c i r c , c - t ; t c c
of c c i t ( , l l , u i . ,i c c c  t o  t l t ’ ’  c - c - tn -c l ; ,  of t ine  s en tence .

ft C ’FI’U ’i ’ : The PARSE nt ;o- .lu le p n - c t - .l - - i c - - c - -- a c.opy of t b ; - - b ’ A R d d} —TABLE u i - i - c r y  for
each Ic- dc-; I f c l c -  parc :c- of the  s’- nnt en cc- and , i f  ~cc t :;s .rb lc~-
a c ;- ’- i t  I - nc - - -  d i  O~~T - a ; : ; .

C A l l E D :  ‘ - i l - - c c ’ -

I A  1, 1, 1 5- 1
1-I ’ ) l~- c I J ,  ‘ — : 5cc - ic ’
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I l l  1 ,-tI 1 1 - ’

The pl- epa r- :; - n -  han ; two goal

1. To elltnl,;, ir~ - cd t - t a m  I- cc . ,  - ‘ - I ;  - i c - - c ; - - ;  of
categor i c : ; ;  c -n t  r - y  i n t o  t I -  b~-~~

-
~ - -

2. To a p p l y  a I i m i t c c c l  nc - Ic -cc -c ttf c c  
~~

t , c t  ly  ni- c . l I cc
C o f l t e x t _ c ’; c n ; , l t b c ,’c .  i c e ’ ; h T i il, c , c b - - : t - , t l i ’ - c -  I t-- c , ’~ 1 i i t 1  - _
p r e l i m i n a r y  s t i ’ c : c t c , ; t - . - to  t i -  t i - - n t - . t i c  - . /1 . 1  c-c —

l iminary  c - t t  , ; c t - , i c - ’-c i s  no- I subse;~; c c n n t l y  - i l t ’ c t  . ‘ -

the parc-er- .

In order to accomplish the f i r s t  goa l , cc ;e; y tc ;c- : - ;i , ar -  of a 1. l~ t of I : ’ ,: :- :. i c - to
categor-ies is compared whenever  a r i, .-r c se -jo - c-nc -c- of cat -/yc-r-i eu comes lmdac-
considerat ion. If at any po in t  th a i - c is  -.n t n t - i t ch , t in - c -  en t ir e  cccrc- - :nt
sequence is el iminated and t ine nex t  ~.;c cc . ; .i pnIc t -crct of c o t - c - p , c - c - i . :  c c c  t h -~ c-c- ,: d . .

of the sentence is made.

To accomplish the second goal , the list of parsing rule- c- I c- cc -nr: ~ c r c -c d i t ;
turn w i t h  the current sequence of categories .  Wli ,-n a tn.;t cl; is ilc’jt’id , the
new l e f t  category is entered in to  PARSE-TABLE in  the  ct - di r t - c -  r r c c - r cn ; r ’ c -  as t - 1 -;is
entry  is performed by the parser .
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[FORM SUBSTR ING

[~~~ -.- i  1 
_ _ _ _ _

[~~~TA RT WITH RULE Rc
FIND EARLIEST RULE
WHICH MATCHES LEFT
END OF SUBSTRING

IS THERE NO 
IS DELETE FIRSTYES

SUBS RING >1~ SUBSTRING

YES NO

ENTER NEW CATEGORY
AND RULE IN
PARSE-TABLE MORE rp ..—R ULE0F

R O W S O F  V ES LAST ENTRY IN
PARSE-TABLE PARSE -TABLE
TO DELETE 

____________

NO ISNEW ‘ I
CATEGORY ” ‘ S ” I

-~~~~~ NO I
AYES DELETE LAST ROW

OF PAR SE-TABL E;
FORM SUBSTRING

IS T R E E  NO
COMPLETE ’

Y E S

[ MAKECOPY OF 1
PARSE -TABLE 181
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NA ME : ~iPA -5SF/ SI

NUMBER:  10

P U R P O S E :  The 1-ILASURE / SI  module -:ciic-. ;t a t ’c ; ,  t c-  sIx  s t n ’~:t ~~t - -

i - ’l I e - a t  c-ic -c- ut -n e;, .

TE CHNc - - 15I:  Al l  i cc -u ;  r - e-~ c t - 1 r - e i  tO  cc cc: d I e  Ice- ; ; t r  c a t - c - i  e o:’ c-c- -ccl lect
measures Pt-i ;; 1-e ~ c Tc p r e vi o u sl y  ci tam ed. The O c t - c - c l  0
on - u ca lcu la tc i :

~ 1 - I;S~~5/ ’c Cc~ b

‘ ( N c - S E  ( 15 13 - 1)  + fI c  S E ) , ’ T I I W B

i-li-li ) - - - 11 —( I i 505 , ’ TCi’lS)

ESI - 1 — ( l i ’SW B / ’ :  SW: - )

‘ ( ‘ . OS : 5 )

Si-I l l  IDES /lI SP

I N P U T :  None

FILE S
A C C E I S E D :  11cc;-’;

GLOBAL
DATA : Uses :

T O .

11511
N c - W I ’
1111/

OUTPUT:  The c. u tp c ; t of I ’i } ’ c ; St . T S E/ S I  I c  c - -  s i x  :. ‘ cc:- --- r ’ c - , c c I  I , :- s c o - ’ r c - .’ of
in t e l l e c t  tcc - - c - .  - e.

182
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~~~~~~~~~~

—- -- -

~~~~~~~~~~~~~~ NDNB ((TNWB D~V 100) • 100 • NDNSAVE +
(T NW B MOD 100) . NDNB) /T NWB

NDWB —((TN WB DIV 100) . 100 • NDWSAV E +
______  

(TNWB MOD 100) . NDWB) / TNWB

CALCULATE 6
STRUCTUR E OF
INTE LLECT
MEASURES

183
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NAME : M E A S U R E / P

NUMBER:  11

PURPOSE : - The 1-IE A . t 1511/ P module c a l c u lat e c-  t l ; c -  c c - - v t - c ;  j c ; c  I , o 1  I c , ,
c o m p r e h e n s i b i l i t y  t t i c c c - i c - n r  - ‘- . The suI ,: ; ;- ct - . c i c-s ‘-- - S i c )  c c c i ,
cco c :tp -c-t n me on c ;n r c -  are 1 - -  I- I u- ;l ly  dec c :t ’ 1 - - 0  cc - t ; t d t c - b  - c - c  ; I I A —

h G  below:

NAME : YNGV E DEPTH ( Y D )

NUMBER:  h A

PURPOSE : The purpose of t h i s  c i t d b a ’ ,.c . ; t  i t , - - is  t o  ccc cn ; c ’jc - - 1 - -  ‘c

depth  of each sentence t I c  a 1- 1cc -I , .

T E C H N I Q U E :  Each path  from the I c- i - c ,  -~~t c ; y r ; i , c - l  - c i -, c- c t :  t o  I i - ’ ;-tt - c - in thc -
sentence is ox - icc . I c c - t I  , ‘i i~- b  t O e  T O, , at  C u t ’, a l l  - t h s  :cu::,c d
Yngve c’ c - j i t  Ii of a sen - -‘- ttc e- I s t i -  - c-d id, -c ,1 I- , I c- by I h - c  n u t - I c - n ; -
of cc-c -i - c t :, in the  c -en )  -‘- l i - - - .

I N P U T :  N ec-cc

FILES
ACCESSED: C l i ché

GLOBAL
DATA: PARSE TABLE

f l l J  1- 101

OU TPUT : O u t i c t l  of lice ’ - ‘. c i l - — - t c - -. - c - t i - -  i s  t i c -. - ‘ - - c c ,  - ‘ i c c - c - b T I ;  c-ci Sc-’. - .

I-1 1) 1)t JLE S
CALLED:  None

CA I L l  SC
I-Dc- t I P S :  N one

i ii, ;
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‘11

PTR ~~
— I~~~~~I + 1

YES -

I > NUMWDS Y D - — — YD/NUMWDS

NO

YD —Y D  + PARSE-TABLE (PTA , 7)
PTR ~— PAR SE-T A BLE (PT A . 2)

NO YES
PTA = 0

I
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NAME : I-I c - - I l l U M E  DEPTH ( 1-11 - - )

NUMBER:  h i S

PURPOSE : Calculation of the psycholir;pu’i .- ’ I , rn-c-ci t-n c - “ I-I l

T E C H N I Q U E :  The number of morphemes Sin t i - c - - ;“c c :-o - c. d- - is - j I - ,- I I- c
n o- Ic c - c e - n -  of words .

I N P U T :  None

FILES
ACCESSED:  Cliche

GLOBAL
DATA : Sentence Data Array

M UM Wit S

OUTPUT : Cu t p u t  of the c -u t -n o d - s t e  I s  the  n o nn o r n a l i c ” -  c I-1 ‘ c-— -

MODULES
CALLED:  No n e

CALLTN-C
MODULES : None

[ I~~~— o  
I

[ NMORPHS 0

~~~~~~~~~~ M~~~~~~~~~~
YES

~~~~~~~~~~

I i~~— i + i

_____ I N C R E A S E  N M O R P H S  BY N U M B E R
~~~1

OF M O R P H E M E S  IN 1TH WORD

186



5 5 - I ’ 1’RANC t  f I -I A ’l I t t l i A ! . COM P LEXI TY (TC

t l d ’ ~I l ~I ; ’  : .111

I i l - I - t I :  T ine -  ~-n i j~-a: ;e of the  submodule is the calculat ion of the psycho-
h i t , ~ . t I s l  nc -c measure  TC.

; , ‘ 1 . c-

~

-j

~ 

of the  rules c- t i l l  be l isted as having one of the
I (cdi t t n c - t - c t  “ p c n t - c i i ve ,“ “ ac t ive—nega t ive ,” “passive—negat ive .”
For each parse , search the rules used (column ~4 of PARSE-
TABLE ) and if any of the features is present , TC is .95 , .75 ,
or’ .20  respect ively. Otherwise , TC= 1.

I N P U T :  None

FILES
ACCESSED: Fi le  of pars ing rules

C LOB AL
DATA: PARSE TABLE

OUTPUT : The output  is the nonnor -malized TC value.

MODULES
CALLED: None

CAL,LI MG
MODULES:  None

187
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IC ~~~~~~~ 1

4-— NUMWDS + 1

R ~— PARSE-TABLE (1 , 4)

R = 0  YES

NO

ISR TH RULE YES
MARKED FOR PASSIVE” TC 4— 95

NO

‘AC l]VE 
YES 

TC — 

~~ 
]

NEC”

NO

FOR 
YE

PASSIVE TC ~~
— .20

NEG’

NO

I ~~ - I + 1

188
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1151-Ill : C E N T E R  1 I -IPFD - F -I I l  .1 ( - C E )

i i - : l iD

Fi c SI 05L : 7l~c c .~c ~-c -r s -oc -e  of t h i s  s ’ u b r c t c J u i e  is to - c a l c u l a t e  t h ~ va lue
on ~ ‘P S , t - ’- .; cdii’C’ -d fo r  the  subsequent -I -cc -c- c ; in a t i o n  of C E .

TP - 1 1 1 1  11/ F :  T i n e  c c - I  ~ c c C t  t c - c - c -t’; c - h n ’oc - -:- of the ;cer ;t ence  it -  loca-t c- d , -and
t i ’, c’ t : o -nt t - -. ;c- of ~Ora ;ses br .- o t c c i I r~ off to the r i gh t  fron n c - i s
pinc occ o c S

I N P u T :  11cc-c-c-

F I L E S
A C - SE c -E l i :

1/, LOB A l-.,
DATA : PAR SE c-iSLE

O U T P U T :  DIII” cc-

I-i 2-D1iI , iCt
CALLED : Sc-c

I” c ’5 : l ie - r e

1 8~)
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[ NNPS ..— O I
[ I..— NUMBER OF LINES IN PARSE-TABLE~~~] I”’— PARSE-TABLE (Li , 6)

_ _ _ _ _  1~[ R.— PARSE-TABLE (1 ,4) R’.— PARSE-TABLE (1 ,4)

[LEN .— LENGTH (A )
Li ‘- PARSE-TABLE (1,5)

U .— PARSE-TABLE (1 ,6)
CAT 1 ‘— PARSE-TABLE (Li , 1) ____________________________________
CAT2 “— PARSE-TABLE (L2, U L2 “— PARSE-TABLE (I , 6)

______________________________ CAT2 .— PARSE-TABLE (L2, 1)

~~~~~~~~~~~~ NO

NO Li “ PARSE-TABLE (I , 5)
______________ CAT1 ~~ — PARSE-TABLE (Li , 1)

[ I a — Li 1 
1

NO
CAT 1 ‘NP’

YES

F NNPS “— NNPS +j~

I I ” — L 2  I
190
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NAME : LEFT BRA M C HIU ~ (LB )

NUMBER : ilL

PURPOSE : The subruodules ~uibcse 
is to compute the value of NCLS ,

~~~~~~~~ ~ oi computation of LB.

TECHNIQUE : The subject noun phrase of the sentence is located , and
the number of phrases branching off to the left from this
phrase is determined .

INPUT: None

FILES
ACCESSED : None

OUTPUT : NCLS

MODULES
CALLED : None

CALLING
NODULES : None

191



9
NCLS ”— O

PTR I I + 1

PTA ‘— PARSE-TABLE (PT A , 2)
S “— PARSE-TABLE (PTR , 3)

j R” — PARSE-TA B LE (PTR , 4)

L L’— LENGTH (R)

NO

r NCLS~~— N C L S + 1  1

192
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RIGHT B RAN [~H I

l i E

E ’LEhfl:T : Tbs s u1p a~;e of the submodule to co~: u ’ ~e ~be ~‘s~ a:

b~~RS required for the  compu~ st ion  of ~~~

T F T h i h L~U E :  The ob jec t  noun p hrase at  t b ~ ~~~ ter~o~ is  lo ~s Th~

~r’ of phrases ui~~n c h i r G  to th e  ~ i . :: c :~ t h ~ of ec~
noun h c a s~ is i t  t:i si

F :  ~~OI~~~

FIiJ~~

L A T A :
i A ~:-~b Af bE

O~]TP~ T:

CA Lh i~U : b

CALI F

I 93



NCRS ~~
—

[7 .-.NUMB EA OF LINES IN PARSE-TABLE

R’ —PAA SE-TA B LE (1 , 4) I

I LEN’s— LENGTH (A ) 1

L2 “— PARSE TABLE (I. 6)
CAT2’s— PARSE-TABLE (L2 , 1)

NO

T Li “— PARSE-TA BLE (1 , 5)
CAT 1~~— PARSE-TABLE (Li , 1)

L NCRS ’*JCRS +i

I 94
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NAME : DELETED COMPLEMENT (DC )

NUMBER : I1C

PURPOSE : The purpose of the submodule is calculation of the
psycholingui stic measur e D~ of a sentence.

TLC I IN I~ ri: ~ea tam of the rules will be listed as baying a deleted
complement feature . For each parse , the rules d1I ~ searched
(column 4 of PARSE TABLE ) and if any rule used has thi~
feature then DC= 0. Otherwise , DC= 1 .

~one

F ILL S
ACCESSED : Fil e of pars ing rul es : RULE

GL SBA L
L A T A :  Uses:

PARSE TABLE

OUTPUT:  The output  is the DC value of the examined sentence .

MODULES
CALLED : None

CALLING
MODULES:  None

195



~~~~S + i
DC ’s— 0

A ‘s— PA RSE-TABLE (1 , 4)

YES
R = 0

NO

IS RTH RULE YES
MARK ED FOR DELETED DC ‘s—

COMPLEMENTS ?

NO

I ‘ s — I  + 1

196
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IL I- :

F f k~s~SL:  Th e b b F  I-I : n o d , j I  ~
:- ::. c l et e S  and s llnrrs~~- i : - c t I~ ; 4 h s  a~

se:.’ :

FE SHLIQUE : III M uf i~~r e u  a l t  b lock  level  t a t i ct i c s  for ~~~~~~ ceutence
~~ a~c u - a  been a a-a

I 51 1: 5 rio

FILES
A f f i b a 1 E S :

t I l l  L.A I,

~ 
1 -i a - - I , b I k E , S~~LE , i L l , 11

PUT: Thr  out-ta- of ~:ho lii .1 ca- I d e  i~ the ut ’da t - -i global F

II

C A L L I S
5 1.55:

C 5 1 1 5 1  : The work of StILT ’S-I I d i t ; t ~ ibu ~ c-ti ir , orher mojuies, iu~ r I i :
C-~l ST .

S I TE : LISP is calculat i ct  t I i t : f l i  of a block , ut t -i the
end of each ;c-ua -~r ice .

9
TNSB

NCRB ’— NCRS + NCAB
NCLB ‘s— NCLS + NCLB

197

—- — — —.————— -—-——-—~.————‘—--——‘—-————— -—-—— --—---- -—-- -‘ - -‘———- ---——--.—- - - -——.--,——- —— —~-.— ——-- — —.-—— —---—-.~ -—-



—
~

--
~ 

~~~~~~~~~~~~~~~ - . ,  ,~~~~- - :----.. ~~~~~~~~~~~~~~~~~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~

NAME : SENTOUT

NUMBER : 13

PURPOSE : The SENTOUT lists the result of processing each sentence in
a block.

TECHNIQUE : SENTOUT is a report generator using values previously calculated.

INPUT : None

FILES
ACCESSED : OUTPUT FILE

GLOBAL
DATA : Uses: (for each sentence)

TNSB
TNW S
NFP S
NESS
YDS
TCS
NNP S
NCRS
NC LS
DCS

For head er line :

BLOC KNU M BER
TEXTFILE name

OUTPUT : The output from SENTOU F is a report on each sentence I:-. a
block .

MODULES
CALLED: None

CALLING
MODULES: None

COMMENTS : Items used only by SENTOUT but required to be saved between
calls are :

NP ST
NE ST
YDT
TC T

198
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SNET
IF ‘PT

LI’
DCT

ba-c l-i ite m is the total al the correspond ing item with the

r u  ‘ Y ’  replaceS ny ‘5

SET OUT REPORT

TNSB -. 1 
YES HEADER USING: SET ALL LOCAL

- B LOCKNUMB ER VA R IABLES

TEXTFILE TITLE TO O.

NO

G E N E R A T E  RE-
PORT LINE FOR
CUR REN T
SENTENCE

TNWT”—TNWT +
TN WB
ETC FOR ALL
LOCAL
VARIABL ES

REPORT TOTALS

199
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NAME : RGI,

NUMBER : 14

PURPOSE : The RGL module calculates the i-caSing grade ~~~--l for a
block of text.

TECHNIQUE : The reading level is calculated by fb i-ce differen t
formulas . The selected formulas are :

1. FORECAST [Cay lor , Sticht , Tax , C faT S ; i I r i L j

FORECAST RGL= 20 - 
x (150/i’IIPP)
10

2. ARI ( Automatic Resdul Ility Index) PIl l .
[SMITH S SEN TER ;  1tIE~~j

1T 541 1 1 I i’L l- -IAR I RGL~ 0 . 5 x 1 j . 7 1 (~ t~~~s J _  2L 43

3. FLESCH [Powers , Sumner , C Kearl (based on Flc-sc’I.); 10581

FLESCHRL= - 2 . 2 0 2 9  + 0 .0778 ±15±
TIS .

+ 0.0555 (‘I-ACE . _

~~~~
)

Also, an Automated Rcud .-iIi li t y Ind~ ;-: calculateS:

ARI= 

~~ 
+ ~ (~I

INPUT: Data previously calculated .

Fl LES
ACCESSED : Non e

Ui10
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IL OB AL
DATA : T SWI - -~ l r:ur:ill- - -r words ía b loc S

OS - i- : . a:,: - r of one c ;l l a5  1- wc-r Ic  I n  b l o c k
i’Il ~~P’ . ’ al r :j c l .-ei’ of cant ~-r, ’ ’ I :, btocl:

• 1 5 -~~l rca- i - : ‘a- ::: -i : - ~~ :t -rc ~l- ,-rr- ~~~) ia

II P t~~l a a - :  I i t a - ’,’ ll’ul’ .- - I lo c k

OU TL ~ I : 1 ’ , s:ut: i t  o f - be i- : L  :roj-~j- s t - -:~~ 1 : , :  a- i~-

A l- i l-ILL.
r ~~r- ~~~’ 

. 5 5
- t:L 1 , 1 :

C A L L I N  I
I I  Ill LbS : sr -

C 151-151 : ThE P IL P ‘LO ST c-c -I j l - s I - sad - :e 1.

CALC tJLATE 3
- READING GRADE LEVELS

AND ONE IND EX AS
D E F I N E D  U N D E R
TECHNIQUE

201 
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NAME : RGLOUT
NUMBER : 15

PURPOSE : RCLOUT displays the reading grade level for each block .

TECHNIQUE : RCLOUT is a report generator using values previously
calculated .

INPUT:  None

F I LES
ACCESSED : OUTPUT FILE

GLOBAL
DATA : Uses three RGL values and inJexes as calculated by RGL.

OUTPUT : The output  of RGLOUT is a report on the blocI~ 
T s reading u - - i i -

level.

MODULE S
CALLED : None

CALLING
MODULES : None

COMMENTS : None

REPORT BLOCK
IDENTIFICATION
AND
AG LVALUE

202
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NAME : BLu oIl S

N L M B E P  1

-
‘ PURPOSE : The B L U IFS I IS  module - to - :  a i c s  t::’- f i n a l  c a l c ul a t i on  of i la - t A

level v a l u es .

TLs’HNIFtI}I : BLuCs 5 calcu la tes  N SN P  ariS nurrrslizos all measures si c-
vio’u, l ca l cu l at ed . The measures  31’e : -cr’raiice J by tab le
I t s i  rolat ion . The tables are provc’ l cJ  in Appen lix I.

I or- v a l ue s  produciu~c a norma lize-i d c i -  - 0 less than Sc , 5%
w i l l  be used . lor values p ro - t i c  i : -ts a : c r  :sull:red measure
C ’°~’~ °” than s 5 % , : 5 %  w ill LO O S e S .

For values where t h e  cu lt s - l ied  i n t e i - : . ol:i t :o:, tao-los reach
the  extremes of 0 and/ or  1 over a 1 5:1Cc cit ‘-ai ’j es , th e
value of the  corresponding measur e  mu st be set equal  to
the center of the band of extreme valu~ s.

For examp le , wi th  the fol lowing table:

Measure Norma]iza-i 50150

1.0 90
1.0 80
1.0 70
1.0 60
.8 50
.6 50

A ieasu~’e value of 1 . 0 would yleli a r iorniali~ ed value of

90 60

The composite index tor’: :i - r l u  depends on t he  s e l t i : : ,- . of
RE ADERHI GH , READERLO P , an- i PIIALIIIRfII Is P. inc or m or-ct ri -i ’ .’

I - •’ t rue , and or oa th -Ofl ’ 51 . : ’  a compos I te  m d x  i s  .:~iic’s l c i t ed :

C - -I l I1 IIII•SiIS H~ — . 132 ~~ SI -I’ S + .17 1 ~
‘: L S 1 I I  + .4 1 8

+ .3-i7 ° ’L L + .~~ ’. ;
~~C1I , -i- .O S -l :~~i 1 L _ . 320~~:

II + — 1 (:7 ~‘ i l S — .

203
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CO M P INDEXHIL O~ .132 MS’IN + ~~~~~~ ~~ ESIlI .100 YLL - .207
SEN + . 250  RE- N — .~~51 ~- I-U5I - .28L 111 - Ill — . 074
LBN - .003

COMPINDEXLOWz 15~ 0C• S - . 17 cc I-I ” II .1 ‘ • c c  11511 + . 1 00  c r

+ •335 cc  ‘(III + - - - cc  T S . - 0 1 -~ I. - .

INPUT : Results from j0” -
~ ia -~~ mu r ’ -

FILES
ACCESSED: Il or e

GLOBAL
DATA : Up dates 1101113 ~~:,i cac - - -  ~‘ t’s : .  :::~~l I z - i  s -~~

OUTPUT : The o ut i - u t  o~ h. BI ; oS s-: ::, - 1~ le li th~ rca :r ,sli ::-- I n-
and S5IIP .

MODULES’
CALLED :

CALLING
MODULES:  N or , ’::

COMMENIF : The norm ri ta rca:’ L~ incl:lIe -i I: t h L ~ The B’
is a s I —  : I ’ -  c-c: : - : r a 5  I u r ì  m a i n e .  ‘l i r e  exict I :, ,. l it Ion n e t a c i S
can be ‘I-t erm l i ed l a te r .

204
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NSNB ‘s— 0
TNWR ‘s—

TNWR + TNWB

I NCLBLB ‘s—V — TNSB
TNSB

RB ‘s— (TNSB + NCRB

I NNPB
SE ‘s— i ——

\ TNSB

• 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
YES ~[NSNB

*_ 

I

END OF TABLE

INTERPOLATE VALUE OF

FOR EACH M USING
MEASURE NORMTA BLE EM ,TY]

M WHERE TV IS TYPE OF TEXT
(SEE NORM. . .BOOLE ANS )

CALCULATEUPDATE TOTALS COMPOSITE I N D E X E S
OF ALL BASED ON VALUES
MEASURES ; OF READE R HIGH ,

READER HI LOW,
READER LOW AS
DESCRIBED U N D E R
TECHN IQUE

205



PROGRAM MODULE SPECIFICATION

NAME : CHECKOUT

NUMBER : 17

PURPOSE : CHECKOUT displays the block results of the dictionary
check.

TECHNIQUE : CHECKOUT is a report generator using values previously
calculated .

INPUT:  None

FILES
ACCESSED : None

GLOBAL
DATA: Uses PLOCK WORD TABLE and TNWR and N O T I N D I C T .

OUTPUT: The output of CHECKOUT is a report on the results of the
dic tionary check .

MODULES
CALLED : Non e

CALLING
MODULES : None

COMMENTS : None

206 
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NDS ‘s— s
SET OUT H E A D E R
IN FOR MATION
AND BLOCK
NUMB ER

SET OUT
? YES BWORD [Nox]

BNOTFOUND B L I N E  ~[NDX1(NDX) BCOUNT [ND~1

NO

NDX ’s— NDX + l

SET OUT
NO OFBLOCKWO RD 

YES NOTIND + cT x ioo

207
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N AME : M EA SU PJ ,I - J ’ ’ I ’

NUMBER : 18

PURPOSE:  MEA - -, Ll l - , i l O ’J ’I ’  i i :~ 1 a-’. t h~- c - -~~~a’: -a-~ I - , a - . r c ~ - - i a - :

1 1 0 J .

TEC 1ISl~ - L :  MEASI-R LSJT I i’ e~~ot t -~ 
- t o  i :  ~~~~~~~~~~ 1 t , ,0

c a l - c u l u t c I .

INPUT : Lone

FILES
A CCF OISFI : : OUTPUT P I L E S

GUS B AL
DA T A:  Uses a ll  meas ur e s  r - - ‘:iousl’: 0 - 31 0 -h a-

OUTPUT:  The o u t ; -j t  of SEAS 1JF JTSS I T I - u !~ -‘l- a- or: - ‘ . - - ‘S : -

MO 1: 111 10
C A L I F l O :

CALLIIS’
MIt I 

- ‘l EA :

COI -II-IAII ’ I :. : tIl A ’Hl~i -li T H a  t r I v i a l  ~e or ’r

I
GENERATE
REPORT

208 
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NAME:  R’ iSS ’IM

5’l p L :

‘I- ~~0 I-I m o : - J :- c’ ” -~t ‘ 5 . 1 ’  : a-,’ : ,, c a -

jr-u’ i- - :. or -  tI’ .-  1- 5 0111 • I D5 ’ rrc - : ~~,

s ’ h a -  nt h r ’ ‘ : c ’ -  : ‘1

to i -~~t l , - c r  t l  C a ;, t :

TFIo - l - : S I~ o :  5 : 1  ‘ - I I  ‘ ~~~ -s - a 115 Cia- ~s~~t •- : t ’.’ E S ,.. ~- 
‘- ‘ -

of ‘:i-sh block -~~ :. -~ 501:5 a-. S5 :

Is :: TOt : I I S  :r us El lL’a- ‘ I I .

A C T E A  OLD: S :

GL OBAL
D A T A :  S -coals from E L :  ‘1 .

OUTPUT: lIc e 1 c o 1 u t  sr  t h e  R A I ls ’ S  m a i n i ”  H s e t  o c ’s- - I c : -  -

sn :— ’ -5 i:, the 5-~ 
I I 

_ ‘ — c ’ 
— - I

M - 0 0 LEO
C A L L E D :

C A L L I S
‘ A P I ’ : S-sire

ISo S’ S- S-I f l O I . i O  I a Irir le c~~I : l i u t io:: : r s n , l - - .

209
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COMPUTE AV ER-
AGE SCORES PER
BLOCK A ND AVE R

1 AG E NO. WO ADS
BLOCK

REFEREN CES Z

R E F E R E N C E S  + NIJMREFS I
(I N DICTIONARY
WORDS)

210
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SA l- IL :  R U N I  IT

h U M B L E :  ~‘5

II: 1’ ’ 5’ T ;Ha--c;~ ‘I. ‘ i : - ,~ I .1 X C  LLtS .

I I ,  i : S I J I S E :  ‘ 5  I i .  - : I -~~~‘ 
- , ‘ . : . : a -O n  . an: vaTh0 1 1 e -5 l C - O S I V

~~‘ ,~~ u E - -  I.

I I I P L T : 1

F I L L ’-
A 15 sIl l : QIJ ’IPI I’ l ’ P I L L

IL-SEAL

~ -s r u’ -~~ : -~ - ‘- ~
- : - ‘ a- ~

- 2:, n - - 1 . .

‘l a o  ou ’ ;:t of s Il l IS’ H ‘,I : .cl ran:, r - ; a t .  t 5  F i~:snre 0—4
tar- - r n  a- a: ,, O r t t e:, ’ -

II  1 L E A
:‘Al I , iI li :

‘S AL L I S ’
II - 1 ‘ 11 10:  Sat: .:

- )I’I ’II ,Sl :- 555 °T is a r e t o r t r l a - c - : r u r o r  c:; :, ’’;~-~I;- - ~~l-s~ lut~~i i’S the
conclusion o: each i - l o c k .  i: S 1 5-S I ice , 05 15-,,- :~ ~~~~~~~ be - s a i led
for each STock.
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GEN E R A T E
B LOCK
SUMMARY

~

SHOW
TOTA LS

SHOW
AVER A GE

_
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APPENDIX C

Run Regue~it Syntax
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—- ‘ “  ‘ -‘ “ ‘ “  -

RUN REQUEST SYNTA X

Appendix C def ines the f orma t , content , and sequence for a ur er-  of
the CM program to enter run requests into the computer. This irrformation ,
termed run request syntax is specified in the form oS a series of syntax
diagrams which will apply whether the input is px ’epar -ei on ched cards
and read via a local or remote card reader or is enter-ed via a k ey S o a r - -O on
a local or remote interactive computer terminal.

The syntax diagram was selected to form the basis for tI- 1~ - - : ,  cix
because it affords a concise exposition of a syntax involvira- Je :a0I, ’ s,
alternat ives , and iterations; it is rigorous without being cumbersome .
There are few formal rules: The basic rule is that any lath co’s-sc. along
the forward direction of the arrows will produce a syntactlcall corr ect
componen t of the run reques t language .

There are two kinds of diagram components: terminals S
Non—terminals are items which have their own t r ’dccs  -sa l a r e  in 3 i c at e -l  t :
< > . Terminals are items whi ch do not have their own t r u s S : .  These  so --
either special symbols or “words.” Words which  are , : :nt i re lv un i e r - 7 i : : o :
must be completely specified . Words partially u n i e r f i n e i  can Se a I t n e v i u t e i
by the und erlined part or any part of the entire wor i coats at least
the underlined part. Thus , ~~SENTENC E S -

~ can be represers te 1 5-: sn’. 0:

SENT SENTENCE SEN T EN

bu t SEN SENTNC SENTENCESX

are all unacceptable.

Iteration is noted by —
“

~~~~~~~~ ‘~~ in a track the horizontal -Jirecte0
line con taining the -~ f~) can be passed at most n times (Lot can be ~isscI
O t imes) .  If an asterisk (~ ) follows the number , then the c s :n t a in in :
directed horizontal line must be passed at least once.

Basically , two types of requests are permissable , those r e au e c o i n g
a check of text against the dictionary , ( ‘hS I-IISASL : CHECK) an .i tic-o.s

request ing a calculation of comprehensi:ilitv meas-un’c:-r (-S CI-lIlANI ’- : lIPA. - - , Si1~~.

214

- —~~~ -.— —-~~~~~~~ --  -~~~ —~~~~~~~~~ -- ‘ - -~~~~~—~~~~~ -~~~~~~~ ~~~~~~~~~~~~ 
-

~~~~~~~~ - —
~~~~~ ‘ — - - - - - - ‘  - - - -

~~~~-



‘~~~~~~~ ~~~~~~ ‘ -~~ - ~~~~~~~~~‘ ~~~~~~~~~~~~ — 
~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~~~~~

S ’ S  RE- ’hSLA T SYII TA : ’ :

M EASURE _J~~~. —1/
< TEXT SPEC >

START PLACE ‘

< EN D P LACE

—tT\--~. <- BLOCK SPEC >

< 1) 1 CT I ONA RY SPI 11

L. i s i oc.vr ION

~ L i S T  OPTIONS -~

~l I \ANRi l  O P T I O N S  >

- l ’ iOt ) iI  -‘

c ABORT SPIlL - ‘ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

._~_t’7\.~. -: I l \ \ M l ’ L i i  SPE C >-

(11,1 CI ii i SPEC - _______________________________________

i’ARSII t iM! ‘F SI’llC

c ’ ’ -ISIi I l l  - ______________________________________________________

_____— j
l~~~~~—_~~• \OR\! SI’lIC - - ______________________________________

___J7’
~~___..—

~ 
St IR - U CT REAPER SPEC

- -

- : I - 5- i t  - ‘ - cc i  l~’ ~i 
‘ -crc - i :  - - ‘ a -c t  hen -A: 1 1 1 ‘ v m u - - . c - s  -a

- : c ’ c i H ’ i : 1 - . Fs ’:h yrc ’ i:’: ’’ ’ ’ : . ’
or - i ’ - ’ :  -cr It sn : s : ~- : ’ :,, 2

~~ loris .

I I - U  ‘
~~~ Mt - -\SIIR1I 115150 F t  l i F L i t  1-10 1 , 1 1 (5 1 1000 ‘fl iRti ISP , Bi (X’K Si:!:

50 S I N t , i i ’ —’ () !‘RINFI R L i \ I - c~~I i ‘~i i ~1~t\ iS\ , I S  i i  R \ ’  1 1\i
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REQUEST RUN SYNTAX
,

~~ II
÷ CHE~~~ ~~~~< TEXT SPEC > - . ‘I I

~~~ < START Pt: \ 11:

~~~~< 1151) P I A C I :  >

1 ~~ < MO DE

W DI C F  I ONAR Y SPEC

~~~ < LI ST I~OCA ’f ’IO\ >

S,-’\c” I P J l l  SI’ t :C

~~~ < L’O~L M1iN ’I >

(T\~ ~~ < ,-\B OR ’i ’ SPE C

PURPOSE i n i t i a t e  a c h e s S ’  to d e t e r - c A n e- wh e t l i . r -cr no r  ~ li ‘ -n - : is  I: so
spec i f i ed  par t  of h-s r : c i f i ej  S I  l-~ a r c  c o n t a l : , c  I i t :  he
d i  at  onus -v .

Example . CHEC K U SI NE F I LEONE , I :R OM SI  ART , FOR 1 4 P1. 00 ES , RI OLE si  :t~ A
400 WORDS , i I S ’I  TO R I M .

“ FILE ID > : : (name of file s media information -

• l i lies : r h ’  f l--ia -  -ai l i:~~’ necess:ar’y n - e l l a  i : t o r c n ~~: c r ,  of a .
i npu t  t ile ( t e x t , d t iona r - ; , et c. I

‘I’) , ’- ‘ -s i-a- a - n - n : :  ot  n < I : I L I I  ID  -‘ w I l l  1- ’:-- nO as r n ,  -a ’ c r

im1Jctri -: i t , i t l : y - : t  ‘ -r n: and l a n g n n ige.
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t EXT SPEC -‘

-* (15156 -÷ F i L E  i i )  — / /

PURPOSE Def ines  the i n p u t  n - - s r  to be i - roc ess. -j .

C’II-Il ~,E I ’h A  • The -text  f i l e  w il l  —sa - : . - 5 ,  r o r  : i x - - : - 1- s : : ’  1 1 i c ,k s  c o n t a l s c i aL
f i x e d — l e n g t h  r-~~car’as . lIne t e l l - s  w I l t  :on,sist  or  two paco - :
header and text . I’S’ ana . , c n -  I -i: ‘ -:011 - - - : ,  I s ~ ccf
ri ion shoot t he  t e Xt  S i  To I:. a .  ii:g ‘ -s t itl e can
class if ica ion , c rest  I ,- : .  ant rev - hISCS arid an-: a-can: . Sh e
tex t  por t ion will  co n t a in  th 0  Sc~ . -c i t-s xt , or-s JH:. e 1 5,

~ r - ’ - -

The exact format of the ~~~~ I - I  r e s O t  Is an- : - I, : S I To ’ s — c O t

and block sizes w i t  I ne d e f i n e  I - c . r - - I : . ’ t oe  I-_ I - or a:, a I I

< START P LACE > : : =

~~~~‘ ~~~ 
< l ine  ~ > 

~~~ 

< word ~ > 
~~

- / /

~ START

PUR P OSE • Def ines  s tar t ing  location in :i le .

sII1MLl~ - l • FROM START : s tar t  at her is:. l ag of :
(l i ne ~ word 1)

FROM L I N E  ~~~~~~~ 
i~ :-‘ WORD ~ OR1 i ~

ste rt a~ n-s- a r : ’ - icO!’d -. on lI~~- - < l i n e
< line ~i ~ > 1 , < word :~ > > 1

FROM L I N E  < l ine ~
s t S r t  it - s - c i t  1 on l ire  < l ine  ~

I I  r~s s t a r t  P l a c e  ‘ I s : r  s- -il : 1 , FROM S 1 \ R l  > in  ,a:: ;’u rce - I .
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< EM) PLACE > ::=

~ ThRU < line 11 > WORD < word •1.’/ /

-~~FOR 
w-< #hlocks > -BLOCKS

PURPOSE Define ending location in file.

COMMENTS TIIR U E N D :  to o :r l  of f i l e

THRU L I N E :  < l ine # > W ORD < word “

last word is word < word > on h a -  line >

THRU t INE : < l i n e  >

last word 05 : in i a l  WOt i a:: line’ < l i ne  - ‘

FOR < ~ blocks  > BLO CKS : < ~ b l o ck s > t e x t  bl ocks
will be processed .

If no < end place > is provid ed , ‘t URD lISP i s acss ’um’:--O .

< DI CTIONAR Y SPEC >

-+ D I C T I O N A R Y  -
~ 

< F I LE ID > — 
~~~~~~~~~~ /

PURPOSE • Spec i f i es  the  d ic t ionary  to be used .

C U-IME NT ’s ~~~~~~~ no < dictionary spec > is p rov ic lo : , t h e  sS,s : :i ,a :
will be used. The form at of : l c t i a n a r v  i l .Ic i : i  ‘, : ;~ r a ”  or
the de fau l t di ct  ion ar -v  w i l l  be saec i n  led slur I n c  ‘ h-- h r - - ,- ’ t om es ’
phase.

L ~~~~~~~~~~~~~~~~~~~~~~~~ 
_

~~~~~~ _ T,~~~~~~~~~~~~~~
_
• _

~~~~~~~~~~~~~~~,_~~~~~~~~~~~~~~~~~~~~~ - -
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~~~~~~~~

< BLOC K SPEC

BLOCK -÷ Sl:1I * wOrds  > 

~~~

, WORDS

‘ ‘ sentence > -‘
~ SEN TENCES ~~~~

________ 
Sp eci f iec  t ic s ’  size a: a t ext  block.

- I - I I - I i . I I T S • BLOC K S 1:11 c words  > WORDS : I b a -k r  nb 10 : e n -c r c
a ’, L ist < words  words -soc : t I n — c t -i t Ic - sI -, cs: r c l a  I r : s an d -s
comple t ~ c’s n r t - s : i c e s .  100 < words  - -

BLOCK Sf011 < sentences - - 511511 ,5 (IFS : 1.-locks w i l l  he
sn t ro t of < 

~‘ sentences > seat 

BLOCK MARKS : r ~~ so n i - s - . - -: 111 i — :  i r so ’  t b - . - b lacl-.: Sy  ::~ .-c: on
- n ’  n - b :  - b l o c k  m a r k  > 

~~: - -n :1 :, on 5 i: - -:u l a r  S’IO ’,-rm I
t~--x c e l i t u: In nay S e  :.-eccs: :sr-; rc st eal :- , t he  e b lock  mark >

in t oe  r e ’ d c n e ’ at c-a- .

If no < b l o c k  spec -‘ I s :. r - s el :- I , BLOCK S 1 1 1 500 WORDS 1~ 5:5 c r - - i .

- 1, 1 St i O (IAFION > : =

• LL~J’ 
1

~~~~~~~~~~~~~~~~~I N F E R  

,j

o h  h~~- - - - i : i e s  l a n t l - :  ot so ’ an~t I I n l ~~y or h i ~~t i a L . .

51-1: 1. 1 3 ‘Fl:RMIN. -\ t. 1 - ‘ :, - ‘ or ’ I : i :i s ’ inc  r ‘a-’ S ’ c ’ l n - : / t - s r n l : , - i i .  I n
l id I ocni t ion is h c s - s i r  l e l , LISt i0 PR INt E R
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< LIST OPTION >

TEXT W ITH -
~ L I N E  N U M BERS

PURPOSE Spec i f ic  op t i o n a l  list i ’ em s .

COMMENTS If s p e ci f i ed , th e  t e X t  bloc t - res ’ s t t a n  on w i l l  an- listed.
I f “WiTH L 1NI I  NUMBERS” is in c l a ie s i , the Tin e  rant :, l - ‘-:111
be l~i i 5 t C d  w i t h  each - 

~~:: ‘ l i n e .

If no < l i s t opt ion > is s:sec i t ied , no “ ‘ -st l Int- w IL l be pi ir .t,e-b .

MEASURE OPTION >

.1‘
~~~~ COMPRE I IIIN S1 B I LI lY ç

~
- MIIA SII RII  

~~~~~~~~~~~~~~~~~~ 

SI I MMAR ’i- ~~~—

__ I
—~~~~ ( I M P  —...—

~~

—
~~~

-. E S 1 —.
—~~~~ ‘ t ) Mt t —.
—~~~~~ YD .-

~~~~~~

-
~~~~~ ‘II ) —.

-~~~~~ i (l -~~~

-
~~~~ 

( I t -  -
~~~~~~~

—.
~~~~ l B  —.

RB ‘—.

-~~~~~ 1)1 -~~~~
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E l i  11 s 5 0 - a-rb ’s S I c ’ ::, - - . - .  : r - - . - e -  ‘o h - :  - i l : u I - ~ r - - : .

.I01-11 - 1b11 I • I t  no ~ I r easure  opt ion :- Is c - -  ‘ I  h i  ci , COMI’ ,SH~ ’LUa- is
nis aSS - i .

~I~~ I ~~~~~~~~~~~ I T n :  o : -cr.an t :c b o l t , :
-- C cr a i ’  i _ n ,  s r  - - -ann Ic P - - I - .- :  l~ 

-

-- 1-1- - n - ny or 5:1 ’ 1: i n  I t s
l :S t  - I ,’ a- , c H - r n a n b -a l l - ittrt ’ S ic t ic; .

- -,::,-:- ‘r , ’ -: ,n ian - S ,ctl. : r. r - - ::,~ r,n IC
l iM i t “ L I  - r 5 — a ” ,‘ a n- a - a -  I a, a -

- - : , ,  .-a ’ i s  U:. I n
\1) — ~ :ns :’, 7 -  :“r_-tb
MI — I - ‘s h- : r :, ’- - - 5 11;
P.1 — T n - i n . -  t n : : . .- I n b , corn I - : xin :
Cli - ° - : t - - :

t B  — I a n ’ , : : ,  ‘ l a g
R B - - ,~ :, - , r a - -

t i C — Fe I -  - I - .-~~~ 
‘‘ca m lo- rno : :t s

Han- tan e - 0: n - e m s . a n  r h o :  ma’s b-c : .ro d’ .l es : :

I. - - :a --n , ce :-aanl
2 .  1 ‘ l a n a  : s n - -si :

j- I i.a- i- -c s;:: i t s
- : 

P . k - i ,  1 - - :  01’

a -a-.- I :~~1 : . : :  c “( 1111:11k” - a n .  For a “Ml A P L I R I : ’ n on :

I I s  : :- c ’ ;He- l  I f  ‘ D I l I A I L ”  i - s  sped - l et
SoS ‘~ 

- - i : i .  na - - I : - , i f  “S( i~~I A R \ ’  La s~~e I n  I - c S .
I - e n  :‘r t~~~~Is 

: 1  s n r c - i  I -  h .  
- - 

~ Is : - - - :1 1- -: I: ‘‘RGL’’ 5, si’i-- c I n i  -‘ n .  ‘n
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‘— - ‘ ,-
~~~~~~~~

‘-- -— —‘- ‘ - -~~-~~w~~~~~~----”— ’

< MODE > : :

BATCH

INTERACTIVE

PURPOSE • Activates batch na- ocessir :g .

COMMENTS If BATCII , the run can no’,. respond to an’; nv -a-a’::, . - s ’ I ‘ :,. or

n o t i f i c a t i o n s .  I f  i n t er ac t  ive ,the  -cser c’s:. r e s I n : ,  an svsan ’nni
questions or n o t ir i c s t i c n . :  ( : -i ’b : as wc:i J nan Ir a - cr I

If no < mode > is specified , BATCH is asso r t s - -c .

< SAMPLE SPEC >

-
~~ EVERY < WORI) S > WO t . ll i S — —

~~~~~ /

PURPOSE Specif ies  that  the dicticnal’ t check to S c -  s t  n -:  r : .~- :  - :- :ilv
for one out of each < words > -sca b

COMMENTS < ~ words :~ an in teger’  gr e a t - - n t r a i n  1.

The percentage of words n ot  , ‘ .,r , -: in  t h e  i l - a n  I e n d ’ .1 - -

reported.

I f  no < SAMPLE SPEC > H p r o vi d e i , eac h s-a: ‘ - s I J l  he -c: , ‘ ‘ e S , I. ’
~ words will be set to 1.

j
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< ABORT SPEC > : :=

.AB0R’r • ~ l’ INTEGER >

l ’ n r -  i n - a t i : :- o I ; c l s  I f  - a - t e n ,  - I l - t I s - ~ an - v  iS lrn : o r : ; _ e ’ - -

I ’  5- -b r I ~~1 , tE, st i r - -- n - i : .  w i l l  be a l , p r e d  i n m at e “ an t,

“- in teger - “ L u :  -a - -ri ’ - - - c b s  w an cs d i e  uat  inc t h e  5~~c’ s :, ..-a-5 .
in t ege r ‘ he r s- - en 0 •~ : - ‘t 100 1 : - la,s-’. The a n - e r  n d ”, los: :

-- I ll :- - : :J , a - c i , r e,c -aa l,y .51 ‘ a - -  - - -rb of each n:~s-xr f l o s i . .
t he L e t - c e n t . - ;’ - - ‘ n s-a n- r ,.s~ in  ‘ n e  . i i , s : ’ , I - , n : , S n I ,’ at the -:,d on
5 ’ - :-: n a - n -. e X a c t -- S n  c integer .- , i l l  :ns-o , - ; - .- -, -_ s  orb

n t - - s o  5 : 1 - n t - - n  _ n a J  s ’ s - _ m ed ‘ s i n  tbs- a S . : ’ r H r n e  t I - _ -~~~,
s : s - L n : i n c c  .-1, J, -~~rnsnrac ’; l n . :o:- : : ,dt i :  n o n  1’ _ z _ , n , .  1,s
1 - - : : :  h - S ~~~k o ‘:111 n j -. - H - -- s- n.

I n :5: A B O R t  Sl’l :C ~ I . - . n i - s c - l b - n , .‘~I J  t a r b l oc i s ’  s i l l  he n’z , ’~:,
, ,’ :, , ’ i r .0_

I-as on ‘L a  t e n : - : - -: at  “ :nl~~- n n t l l ’ - a- :-: :010.

I \ \ ‘- li t , t 51 1 (1 ‘ : :

• In ’S \ M E t , I :  ‘ a h i  I c  I d  - —.- ——-— -
~~~~~~~~

—-—— —
~~~~ /

Fan s ’ l e e  c b s -  ‘ . O’ - an ‘ n ; - n .n—c:a 1-r- : 1  n t .

“‘ ‘1 1 1 ’ . i s I s  ‘ I I ’ - - c :, ‘ : I ’ ’ a - i ‘ n n - s ’ ’ . ‘ ‘ -: n - t s  ian 1;- t ;r~ .- ’ ’ ’ ’ r ’ c-
‘ 0 - -na ‘ , ‘ ‘ -  — i — - , .‘ - r er r: t L t  - ‘S e I n ,  or - -n: . i n. ’ Ic ‘ n i ’  ( I ‘- ‘ .1

- . I :  r c  e~~ i i : ; I c I n ,’ d l . -,’ L - I : r e I n - - i , r1 ~c s’ -nan~.-: S

- rn. - : -.- he t i  Is-- ‘-nI 11 n , -

n o r : ’ , . - :  r :,  - _ .- : I b l n . n : r , e n , _ - -, : - - a : - .  i c - n , -.- . l n .
.

1 . 1 , , . : , n i r , : ’ n o ’  1- - ’.’ - . : ‘ - : , ‘ n b a : ’ ’ .
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< NORM SPEC > : : =

~~ NORM ~ __-f?’L... .~~~~MA,5UA L 
~~~~

- / /

__c~ __..~
OVERALL .

PURPOSE Specifies the norm(s) to ‘-2 5 - cl’, ‘- he -sur r - nit i n n  I.. ‘ I a ’
compared.

COMMENTS MANUAL - manual
CDC - Career Development Course
TO - Technica l Order
SG - Study Snide
OVER A LL - Overall

If ho < norm spec > is p r o v i d e d , O\’ERALL is assumed .

< SUBJECT R E A D I I R  SPEC -, : : =

-
~ RE A DER 

~‘ H I G H

I ~~~
— I I I G I I [ , O t \  -“1.-I

L 
~~~LOW

PURPOSE Op e c i f i es the s u b i e c t s - : r e a ti o ~c P 1 1 ]  level(s).

flfli ’Ci }I hTS • d i ; ’-  or mar levels may e’ select~~J. The - - ‘-oh ‘- - -  ‘‘  c - . -  icr
:,{‘€- c it icd ti on value (s) will de t ’,’rnnb:; ’ w r i ; s ’h. -ss c rns ; s s e it e
in - : l ’ -x  torm ila(s) will be used.

If no < subject  reader spec : pr-oc’ i h e ’ ] , all ttir ,c,n jr; j . . ‘ nnn-a - .

224
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< CLICHE SPEC > ::=

-* CLICHE -
~ 

< f i l e  id > ‘I I

PURPOSE Specifies the name of the cliche file.

COMMENTS If no < cliche spec > is provided , the standard cli che f i le
will be used .

The format of the cliche file and the name of the default

cliche file will be specified during the development phase.

< PARSE L IMIT  SPEC >

PARSE MAX < integer > 
~~~

. /1

PURPOSE Specifies the max imum number of pars es tha t wil l  be permi tted
per sentence. < integer > between 1 and 100 inclusive.

COMMENTS If no < PARSE LIMIT SPEC > is provided , no u nit will he placed

on the number of possible par ses per ’ sentence.

I
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< COMMENT >

COMMENT -
~~ ‘~~ < any string not containing a “ > --v ” __________

PURPOSE Specifies a comment or title that will appear at the top
of each printed report page for this run . The string can be
any series of prin table chara cters not con taining a quote
( “ ) .  The entire rtring and its surrounding quotes must be
on the same inpu t record .

EXAMPLE :
COMMENT “ P R E L I M I N A R Y  R EI n E RE N C E MANUAL # 2”

COMMENT • If no comment is provided the following title is assumed :

“Comprehensibility Measures Program”
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,~~~~ ‘_i ,J,
— v  >4 -
“ i i  ~ >4 >4 >4,
~ c~~ >4 >4

~~~~~~~~ >4 >4 >4

1~ -~

>4 >4
‘. 1) ~~ >4 >4 -

>4 >4 >4
>4 >4 >4

LI-!’ > 4 > 4‘ b — E a >4 >4
>4 >4 >4

‘~ n_i

><
>4 ~;,_ ‘I>
>4 -a’— .4 >4
>4 a >4 >4
>4 ~~O’ Z >4 >4 >4

4_i

>4 ‘- .-‘ ‘.-n a
>4 --~~~~ >4 >4
>4 ‘~~~~‘ i_i >4 ,.n -
>4 c i -— z >4 >4 >4 ‘C
>4

:j E~~~~~~~~~~~~

!

~~~~~~~~~~~~~ 

:~~~~~~ 

I I

I ~o ‘Lio
— - . ~~~:_

a >4a >4 >4 >4
,< a i : , ’~~ >4 >4

a >4 >4a >4 >4
— -  >4 >4

>4 1.~ >4 ‘ci:>4 >4 >4 —
- >4 >4

- 
—

I’.-:,
1. >4c >4

z ~~

~ ‘ I; ‘ iS >4
> 4 >41.. >4

>4

>4
0 -~~ 

-

;
;.~ b

— — :
— - o —  - - —  n— ‘ > .

0 0 ’! 0
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—

, 0

-~

— 0  ci
‘0 0

~~a > -  10
—

— —0 t c ~~ - - - cc

ci
Cl> 

—a ii —‘0
~
>4 ~> —>4 - -‘ -~~a

Cl> 14 - 
—14 >4 — —!~

~~~~~~~~~ 

>4 >4 

~~~
-o -~~

~~~~ >4

a >4 >4 
“-‘ -> 4 > 4  -On
-: It= 14 >4 t. -‘ —>, a ;  0 ,

S —
~~~~~~~~ 

~~~~~1 4 1 4 > 4  a,, , -. —
Z~ - .>4 0 ,~ ,~ >4 :1
~~~~~~~

>4 
‘ 0 >4

~i 0=  14 ap ‘- ‘,4, Z Z ,~ tnnh a
~~ 1, c 5— “t,. ~~~a > t _ i

Z i ’) > 4 — o

~ O > 4 ’- l C~~n - -
—

- ‘ > 4 0  0 -i —,
C,
-,

>1 0

-t SE
>4

E- 7 10
z

>4~~ >4
0=  >4 >. 

-•1.. >4
‘-‘~ 14

Z 0

1 4 , 4  >4 ‘0 - ’  :
>4

z —  ~1

-— - — — .c a, -,c ,z ‘~1 -

0
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“-4 ~~14 C l >~~~ Q Q 4.) Cl> —
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a —

— — — 0cc>4
>4 ~.I >4

>4
~4 .~~ .>4 2 >4> 4 0 —  >~ -

~~ 
‘
~~ a >4 tin

>4 ‘-~> 4 > 4  ‘.. ~~~~~~~~~~~~~~~~~~~~~~ V
> 4 1  ~A )4X 

~ Z~~— Z Z Zz z E .z  ,~ .~~

>4 CitCl> >414 C l > ”  
~~~~~ .

~~ =~ 4 c l >  >4 ~.. t:~0’ 
~ — > 4

in
>1 - a
* —Z -i >4 0 --t

~1
I Z~~~ 4 ..l E

— £.4 00 -~ > 4 — 0  
o

A
I 0~~ — .  4.>0 ‘~~ ~~~~~~ ~~~)4= — —

~~~~ >4 ~~ (Ti
~. ~~~~~~~~~~~~~~~~ >4 - ‘>
14 >4 ~~
-~ 

..I >414 ~~,. ~~~~E. ~~ ‘.ç) >~— > 4 0~~~ . 0
I.

- ‘0 -, >4 w >~~~~~E- Cl>~~~~~~~~~ (j
>4 

~14 1 4 - ’  Cl L

0r 0
-~ ~.I~~~I’-! liD

Cl,0Z 0 * >  14
(‘0>4= C l C l

>4 >4~~~~>4 Cl’>>4 >4~~~*
0I ~i)0 ~~ E

Z -b d~~.t I.

..~~>
—0 V 1414

—

14
.. ~~~~~ Ci,
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_ _ _  - 5-5 -—--—— ----‘-— 5
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APPENDIX E

Names of Global and Other Data Items

E—l Global I tems
E—2 Measure Items

Run Level
Block Level
Sen t ence Level

E—3 Measures Sen tence Data
Array & Other Structures
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F,t -
~~~ i t  p -rn in A~~j - t - i d i x  E is ;-;hcwr in the form :

< t ,,LC L- ’ ’  type  - < m i t  i f l  v s l u  ~- - ‘ r  ; - f c r , : - r o -e l i s t >  <d~-scr i p t i o n >

- is t h e -  name of th~:- i tem ,;i; used 11 , the pr o~j r am module  descr ipt ions .
l~~~~~c t i ~ I Lmç ~1~ -m~ r , t o t i u r n , I b m . ’ cL n q ~-s may be r ’ ; - .~u i r e d  to correspond
to language  r e q u i r e m e n t s .

- t ypo ’ is one of

F f i l e
B boolean , e i ther  t rue  or f a l s e
D d is cr e~,-t , can have one of ~a l i s t  of d i sc ree t  v a l u e s .  Followed by

the possible va lues .  Note , a d i s c r e e t  i tem is n ev e r  t r u e  or f a l s e ,
and can never  be used in ,  an a r i t hn ;-t , i c  c a l c u l a t i o n. I t  c-sn on , lv  be
set to one of i t s  possible values and compared to ora-  of its
poss ib le  va lues .

R real
A a lpha ( s t r i n g  of c h a ra ct er s )
I po in te r  or ir - ,d ;’x

I f  fo l lowed  by ARRAY then  i tem is an a r ray  of i t ; - n ~~.

< i n i t i a l  v a l u e -  is i nd i ca t ed  by a v a l u e  in square br~-,- ’k ’- t s , i .e . ,  [ 0 1 .
this is the value the i t e m  is set to at run  it it i ,ili zation ,. I t  no
i n i t i a l  va lue  is speci f ied, i t s  i n i t i a l  V d l u o  can i t -  ,~n,’,’ t h i n - ~ .
Initial values are set in module  1.  An i n i t i a l  v~~Iuo - ‘f [“~ Ifl} lies

the largest possible integer value.

— r e f e r e n c e 1 a t -  Each module tha t  r e f < - y ; ,’ Ci ’ t -5 51, it efi has a mo- . in ~’h
nu mber in this list. If followed by an ast ,-r~ sk 

“~~~~‘ then t h e  value
of the it -rn may be changed in that rno , flilt- . The n e d n i l e  “ C ’
the common control  log ic o u t s i d e  of i t , ’,’ s i - c c i t t - ,,’ n cadu ’ l - .

<description> is the purpose of the item .

I -- __________  -- ____-— ~4I~~



GLOBAL I>TTMS
E- ’I

Fi les
CLICHEFILE F 2,7

list of cliches

DICTFILE F 2 ,7
dictionary

EX7~MP LEFILE F 2 ,7
list of example introducer words and phrases

INPUT FILE F 1 ,4
user input file (card or remote)

REPORTBWCK F 2 ,7,18
printer f i l e  for block summary.

REPORTC }~~CK F 2 , 17
printer f i le  for check run summary .

REPORT RG L F 2 , 15
printer f i l e  for RGL summary.

BEPORTS El-~TENCE F 2 , 13
printer f i l e  for sentence summary.

REPORTSUMMARY F 2 , 5 , 20
printer f i l e  for run summary .

TEXTFILE F 2 , 3 , 7
text f i l e .

Genera l Vari ahle3
ABORTPERCENT R [1~~~ 2* , C

percentage of word s not in dict ionary to total words that is to cause
a run to abort. See <abort spec> .

API R 14 * , 15 , 18
Automated Readabili ty Index

P.RI RGL R 14* , 15 , 18

Automated Readabi l i ty  Index R ,,adin g Grade Level

BLOCKCOUNT R 2* , 1 3 , C

number of blocks to process. See < end pla ce >
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BLOC KNUMBER R [ C 1 3 *
number of block being processed .

BLOCKSIZE R [500] 2* ,17 ,20 ,C
size of each block (units determined by BLOCKTYPE) . See <block spec> .

BLOCKTYP E 0: BLOCKI NWC -RDS/B l, ( CF IN SENTENCES/BL OCKMARK ~
[ BLOCKINWOP~DS] 2* , 17 , 20 , :
indicates  the uni ts  of b lock [er , qt h .  See <block  S}’cc- ’ .

COMMENT A 2* , 13 , 15 , 17 , 18 , 20
holds comment s t r i ng  for page header. See <commen t re-suest - .

COMPINDEXHIGH
COMPINDEX I-II LOW R 16* , 20
COMP INDEXLOW

contains composite index based on reader skill.

CURRENTLINE R 3*
current text line number in progress.

ENDLINE R [- ‘- 1 2* ,17 ,20,C
last line to be processed . See <end place> ,

ENDTYPE D TI-IRUEND/COUNTEND [THRUEND I 2* ,20,C
type of ~:end place> . if THRTJEN D then ENDLINE and ENDWORD are
valid . If COUNTEND then BLOCKCOUNT is valid . See <end plac~ -’.

ENDWORD R i -> ) 2* , 17 ,20 ,C
last  word to process on ENDLINE . See <end p l ace S .

ERRORCOI,JNT R [0]  5*
number of syntax errors in a run .

FLESCHRL R 14* ,15 ,18
Flesch Reading Grade Level .

FORCASTRG L R 14* , 15 , 1S
Forcas t  Reading Grade Level .

FOUND B 7* , 5
true i f  -u r r en t  word is in dictionary .

HAVEERROR~ B [ f a l s e ]  2 , 5*
true w h t - C I  have a syn t ax  error  on a reques t.

LISTL INE H [ f a l s e )  2* , 7
t r I € -  if line numbers are to be inc luded  in tex t  l i s t,
See ‘- l i s t  opt ion s ” .
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LISTLOC 0 LISTTOPRINTER/LISTTOREMOTE [LISTTOPRINTERI

where to list output reports. See <list location> .

LISTTEXT B [false]  2* , ?
true if to list text in block summary report .  See < l i s t  options> .

MAXPARSE R [ad ] 2* , 20
maximum number of parses per sentence permitted. See <parse limit spec .

ME ASURE B array [true] 2*,’3O ,11
one item for each measure : true if to compute that measure. See
<measure options> .

MODE D BATCH/INTERACTIVE 2* ,7
indicates whether the user is running the program from batch or
interactivel y. See < mode> .

NDNSAVE R 3* , 8* , 10
save value of NDNB when block goes over 100 words .

NDWSAVE R 3* , 8* , 1Q
‘ save value of NDWB when block goes o’~er 100 words.

NORMCDC (Career Development Course ) [ fa lse]
NOPMMAN (manual) [false)
NORMOVE RALL (overall) B [true) 2* ,20

NORMSG (study guide) [false]
NORMTO (Technical Order) [false)

true if norm is to be calculated on specified basis. See - norm spec> .

NOT INDICT R [0 ]  7* , 17
total number of words not in ciictionary .

NUMREFS R [0)  7*
number of r eferences made to dictionary in this  run .

P ARSE-TAB LE array 9* ,11
holds parse informa tion for current sentence.

READERH I GB
READERJ -IILOW B [true] 2* ,16 ,20
READERLOW

true if the r eading sk i l l  of the subje ct is to be h igh , h i g h / l o w , or
low. See <subject reader spec> .
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RU NTYPE D -, ‘ I iU ’KR UN/ MEASURE RU N 2~ , C
m l  - at -  - t ~,‘pc of run .

S~~1P’,,Esi:’~E R [ 1 ]  ~ , 17
for ‘Ii ! ’~ ’K run o n l y :  erform i i  , ‘t L . t~ in y  - ‘hi ck on, one o f  ever ’,’
s,’tMp h E S r C I - :  words . - 

See ‘ samp le ~~~~

Sc A N I N ’ l ”  4 ’ ; - -~ ,‘, ,4* 5 7
- c u r t ’  ‘n t t Ok e n,  f r o m  H AL I N P U

S IC-I I N TYPE U TOKENI Si’.~ U-, !; ~‘i ~‘i- ,U I ~~ m’ER/ ’I’UKENISF I - - F’J-:N i S S YM H UJ

L”JK 1-C-~ I : L- ’1” 2 ,4* ,7
type of t ) ’ - n  t, - t irn -d f r o m  - ‘ A U J S I - T ’T .

SCANINVA! t !I- k !,4*,7
if t hen  r ;t i i n i -d from -~ :AU 1~U C T  15 , ‘ - I , OI l i l ; - -  ~~ ‘Uh ‘ 

~U-~N i iUi-tHEI- ,)
t h e n  H ’~’ N I U VA1 I J I - ~ is t h~ i : , t e  ir ~~i ‘:. j i i c -  of the cur r ~- i ,t t o k en .

C . -Ci t  i S l E t’  I [ 8 1 ]  4*
I - b  i~~~, t - r to c u r  r i  ‘n , t  -o 1 I lf i l  in SCANI ’i- ! ‘ El).

- - A array 4*
- ‘ a r ’r ~ n t  in pu t  r - ,;e~

a~ ’ANsAMF: ! Kl- .N B [f Ilsi-] ,~* ,4* ,7*
if t r  i , o ’1,NINPUT will look ,if t h e  sam ’ token al-c ti c -- last call.
Always FALSE after ,i call at ScAtil NPU ’ .

S ,At - ,CINE R [ 1 ]  C* , 3 , 17 , CO
start 1, - i t t - x t  linr- . See ‘ s t a r t  l a ’ e  - .

k [1] 2* ,3 ,17 ,20
it , text w o n -I  o n S ’ A E i I N E .  5<-c ‘ s t i lt  p l a .  ‘.
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E-2 MEASURE ITEMS

Run Level
TNWR R [0) 8*,17

total nunL er of words processed

Block Level
NDWB R 3* ,8* ,1O ,18

number of differen t words in a text b lock

TNWB R 3* ,8* , 10,14 ,18
total number of words in a text block

NAMB R 3* ,8* , 18
number of multiple word abbreviations in a text block

NASB R 3*,8*,18
number of single word abbreviations in a text block.

NSNB R 3* ,8* ,10 ,16* , 18
number of shared nouns in a text block

NORB R 3* ,8*,10 ,18
n umber of references in a text block

NDNB R 3* , 8* , 10 , 18
number of d i f fe ren t  nouns in a text block

NSWB R 3* , 8* , 10 , 18
number of abbreviated or symbolic words in a text  block

TNSB R 3* , 6* , 10 , 11* , 13 , 14 , 18
number of sentences in a text  block

TNMB R 3* , 8* , 18
number of morph ernes in a text block

NPP B R 3* , 9* , 10 , 18
number of potential parses in a text block

TNE B R 3* , 8* , 1O, 18
number of elucidations in a text block

NWNDB R 3* , 7* , 18
n umber of words not in d ic t ionary  in a text  blo- -k

TPSE R 3* , 8* , 18
n umber of parts of speech of all  words in a text b le - -k

TCLB R 3* ,8*,18
number of clauses on le f t  of noun in a t ex t  block
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R 3* ,8* ,14 ,18
number of characters in a text block

;‘S W P  R 3* ,8*,14 ,18
number of one s y l l a b l e  wo rds in a text  block

TSCB . R 3* , 5* , 14 , 18
numLer  of syllables in all words in a text block

NCRB R [01 12V ’ ,16
NCLB

number of modifyiri~ clauses on the riqht ,’left of r h -  rh l e t  noun for
a block

NPPS R 6* ,13
number of potential parses in a sc-ntence

NESS R 6* ,13
number of explanations in a sen tence

TNWS k t* ,7* ,1 1 ,13
number of words in a sentence

YDS R 6* ,11 * ,13
Yngve deI th of a sentence

TCS R 6* ,13
T r a n s f o r m a t i o n a l  Complexity of a senten- .’e

NNi’ ,-~ R A * , 1O* , 12 , 13 , 16
number of noun ihr an -s to the right of the subject verb in a sentence

R , 13

~nb -i ’ of m o d i fy i n g  c l a u s e s  on t I e  right /left of the object ‘eon phrase
of a s e n t - -n  ‘

~~
-

* 13
tai l - -ted L ’omp l .-m i -tt t of a sentence
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Measures

For each measure there are three items .

1. The measure itself~~(a two or three—character 
n,~ r’i<’) , e.g.: ‘ I’ll) ,

2. A normalized value of the measure (measure follow - - t by “N”),
e.g. • CMUN .

3. A total measure used to compute averages (measure  f o l l o w e d  h’, “ “) ,

e.g., CMUT.

All items are of type R.

The measures are divided into two categories :

Structure—of—intellect: (referenced in 1O* ,16 ,18 ,20)
CMU — Cognition of Semantic Units
CMR - Cognition of Semantic Rela tions
MMU - Memory of Semantic Units
ESI — Evaluation of Symbolic Implications
NMI — Convergent Product of Semantic Implicat ot s
DMU - Divergent Product of Semantic Units

Psycholinguistic: (referenced in 11* ,16 ,18 ,20)
YD - Yngve Depth
MD - Morpheme Depth
TC - Transformational Complexity
SE — Center  Embedding
LB - Left Branching
RB - Ri gh t  Branch ing
DC - Deleted Comp lement

The 13 normalized values (CMUN , CMRN , MNUN , ESIN , NMIN , tNt’S , ‘i S - N , ~i:s , : , s ,
SEN , LBN , RBN , DCN) are referenced in 16* , 18, 20.

The 13 total values (CMUT , C!’IRT , MNUT , ESIT , N MIT , I)M1J’t , Y L ) T , ‘i’C’ , SET, LBT ,

RNT , DCT) are referenced in 18* , 20.
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E-3 SEN - ENCE DATA Ak }~~Y AND OTHER STRUCTUI~~S

- 
‘
~ ~~~~ — . , - - 

-~~ 
-
~~~ 

,: 
~ (one element of each for  each word in a sentence)

NUMURE R 7*,g’,9 number of morphemes
NQPARTS R 7* ,8,9 n umber of parts of speech
P A R T ( * ] R array 7* ,9 parts of speech (one item for each part of speech)
N -SYLLABLES E 7* ,8,9 number of syllables
r -dfGlS D B 7* ,9 negative indicator
SYMPHUIIiD B 7* ,8,9 symbolic/abbreviation indicator
N’cW i l ~t-S R 7*,8,9 number of words
N- REF’S R 7* ,8 number of references to word
N Et) A 7* word
EXAMPLE B 7 * example indicator
CLICHE B 7* cliche indicator

b - zi ’:~ i~ 0 ~
‘ - c-- c (items have same meaning as corresponding item in

SENTENCE DATA ARRAY )

DN OMORE R 7
DNOPARTS R 7
DPART E~~~~ ] R array 7
IN’  S Y I LI d - i SE S R 7
DNEG I I-i ! B 7
DSYI ’IB) --b IN D  B 7
HN’ l’t -kD~

; R 7
F— N- ,Ei-’S R 7*
DW~ El A 7

li~-ader  information:

DI I / D A L E  U dictionary -, reation ~I o t cc -  
o i , P o , ’ l S  R t o t a l  n oml ’ ,-r  of t &r ’ ts  i t  speech

i- , l -ll- I-!R ) S ‘ES 1- ’ 19* total i - job -n ot r e f e r  - -t :es to d f t  o t e r y

(ots, ’ c , t i . ’ f u r  c i  - I i  t i f f - r i- i t  word in a 1 , 1 - h )

- A 8* 17 5i 1 ’  I

-5  P - * , 17 ‘cit i t i J  - 
~~~~

U — * , 17 time if s a not in di ‘ - t i s a i ’y
Bli ~~~i ~ , 17 1 i’. € ’ ’ i nl - i ’ ot ’ I let H - ci t r~ - t, e it I - S

iS t i c i ’ -
U ’ ’ itS ’ !’  R 8* , 17 , itc’J, - t  of t,imi-s -s i- - i js~- ,l if  not i, ’, , dj , :- t i , ’n ~i r v

i-c S~~, 17 t rue if il - -- - ;1 i o n - -  t h a t .  0 1, - c in - b  ‘ - i’i t L i ’ -,-k
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Append ix F

Partial Set of Phrase Structure Parsing Rules
Sentence Element Category Symbols
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F DEFINITIONS /ABBREVIATIONS FOR SENTENCE ELEMENT CATEGORY
(PARTS OF SPEECH AND PHRASE STRUCTURE ) SYMBOLS

S sentence
VP verb phrase
NP noun phrase
M modi f ie r
N noun
PRTP participial phrase
PREPP preposi t ional  phrase
PP pa st par t iciple
V verb
LV linking verb (is)
P preposi t ion
CONJ conjuntion
NEG negative
PRN pronoun
RP relative pronoun
MG m o d i f i e r  group
ADV adverb
DET d e t e r m i n e r
PRT participle
EXP introducer of explanation
NABER noun abbreviation
AABBR adjective abbreviation
PN proper noun
APOSP appos ite phrase
NPC noun phrase complement
‘JPC verb phrase complement
COM complementizer
PART particle
INFP infinitive phrase
INF infinitive
AUX auxiliary
REC-L relative clause
ADVCL adverbial clause
ADVP adverbial phrase
CL clause
C conjoint

SA sent en ce tak ing ad v erb
MP modifier phrase
PURPCL c url~0s- clause
VB ve r ba l
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F SOME PHRASE ST RUCTURE PARSING RU LES

,4 L iV ]L
ADVCL CONJ S
ADVCL - ADV S
ADVCL -

~ NI’  ADV S

ADVP CONJ PARTP

AUX AIJ X NEG

C C c N~J ~
C “ to ’ S (the word “ to ” )

CONJ N ADV

INFP INFP VP
INF “to” LV

N - PRN

NP -
~ NP PP

NP N M P
NP D E l  NP
NP ‘~ DET N
NP -

~ M N
NP - NP CONJ
NP CONJ NP
NP N CONJ N
NP N N P
NP - M N P
NP N CaNJ N

NP N RELCC
NP M P N
NP * C(/NJ NP

I
NPC - COM S

PRTP PRTP PP
P RTP PRT NP
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PP - PP CONJ PP
PP - P N P
PP PP PP
PP P S

S ADVCL S
S - NP VP
S PURPOSECL S

- S PURP-HSF,~ J,
S - S CONS S

or S - S CONJOIN T
r”ciN ~I C IN’i’ ‘ CONJ S

S P P S
S - CONJP S
S S NPC
S - VP VPC
S C L S
S . PP VP
S - C S
S -

~~ PRTP S
S - VP PP
S - VP
5 S ‘‘)NJ S
S ‘ VP CL

VP ‘ V N P
VP ‘ VB II I
VP - V N P PNP

or VP - VP PRE PP
NP

or NP ‘ NP PR}iPp
PREPP - P NP
VP . V NP

VP . VP VPC
VP ADV PRT
VP . ADV VP
VP VP A~X
VP VB
VP L V M
VP - VB ADV
VP - AUX VP
VP “ VP VB
VP . VB NEG
VP - LV VB
VP LV PRT
VP VP DI-
VP - ~TP VPC
VP - VP CON,’ VP
VP A l ’V D  VP
VP - VB NP
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APPENDIX G

Norms for Each Measure
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