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Introduction

otiVatiOn:
» old people in society

» computational linguistic project for young
and old

NEED for adaption?



Participants:

re. 127: 58 men, 69 women
e 5 age- groups:
1.) 18-30 years, n=24
2.) 50-59 years, n=29
3.)60-69 years, n=27
4.)70-79 years, n=25
5.) 80+ years, n=22
e paid for participation



Pretest 1830 50-59 60-69 70-79 80+
| Mini-Mental State Examination - higher lower
: : Logical Memory I lower I g
| Logical Memory II
: WAIS-R Vocabulary
Boston Naming Test higher lower

| Nelson-Denny Vocabulary

| Nelson- Denny Reading
Comprehension

er participants were not more cognitively impaired




Just imagine that you have to do the
experiment now...



Your Task:

unacceptable/ acceptable

Saien < unacceptable/ acceptable

Recall the final words of sents in the right serial order



It is more important

= :. give
CORRECT answers about ACCEPTABILITY as FAST
as possible

than

to recall
the final words in the RIGHT SERIAL ORDER!



READY?






It was the car that drove the woman.

unacceptable acceptable




It was the food that nourished the child.

unacceptable acceptable







Word Recall:




Word Recall:
woman, child



Expt memory and
plausibility judgment

Sentences syntactically simple sentences in CS form
— half acceptable, half unacceptable

 Length of a series: 2, 3,4, 5and 6
e Testing began with Span Size 2:

5* series n=2 | 5* series n=3  5* series n=4 | 5* series n=5 | 5* series n=6

Sent1 Sent1 Sent1 Sent1 Sent1
Sent2 Sent2 Sent2 Sent2 Sent2

Sent3 Sent3 Sent3 Sent3
Sent4 Sent4 Sent4
Sent5 Sent5
Sent6
| A | A

3 correct of 5 trials 3 correct of 5 trials



Working Memory Span

Word Recall {Span) Sentence Span Task

=

LI LB 1 ¥
15-30 -5 6069 T0-T9 &+
Age Group

; Figure 1. Mean span on the sentence-final word recall component of the
. sentence span task.



Working Memory Span

Word Recall (Span) Sentence Span Task « WM Span=largest set size of

participant

(word recall in right serial order
on at least 3 of 5 trials

+ 0.5 words recall on 2 of 5
trials in next Span Size)

e 18-30 year-olds had
significantly higher span than

—

LI 1

L L
15-30 30-59 G0-69 T0-To B
Age Group



Working Memory Span

Acceptability Judgment RT
Semtence Span Task

T_‘-:F"ﬂ:-‘
g 8 2 &

£

Mean Reaction Time {ms)
=
8

3

SFm 1 1 T
18-30 50-54 6-64 T0-79 80+

Age Group

: Figure 2. Mean reaction time (RT) on the sentence acceptability com-
- ppnent of the sentence span task.



Working Memory Span

Acceptability Judgment RT e RT=time participant needs to

S Span Task : :
crence Span T decide about plausabilty
e All were extremely accurate
7 on the sentence acceptability
E’ 60001 faster RT's than
= the 80+ year- olds
z 5500
$ 5000
3 5000
- .
2 4,500-
4,000
3,500 T T Y T T
1830 5059 6069 70-79 80+
Age Group

Figure 2. Mean reaction time (RT) on the sentence acceptability com-
ponent of the sentence span task.



Result Working
Memory Span

— Older Partizipants have reduced WM spans
compared to younger

e Old group: 60, 70,80 yo
— did not differ from another
e Old group did differ from 18yo



Just imagine that you have to do the
experiment now...



Segment — | next

possible

— Segment —

unacceptable/ acceptable

— Decide about acceptability

Your Task:

next

— Pace your way through the sentence as FAST as



READY?



Next







Next







Next







Next







unacceptable

acceptable




Expt Auditory
Moving Window

R DG E S
104 acceptable 26 CO 104 unacceptable
26 OS
PR DO S Onas:

male speaker with normal intonation and prosody

Sentences with verbs that require either animate objects or animate subjects
Acceptability judgments did not require detailed semantic knowledge

If participant pressed the button before the end of a segment

— stop& skip to the next segment



Mean Listening Time (ms)

o
=

(15 Sentences

On-line Measure of
Sentence-Processing
Efficiency

—O— 18
[E—Y
—a— 0069

——f— T0-T9

—— B+

SO Sentences

2.4 -

1500 -

3,000 -

2,500+

2 (00} -
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Mean Listening Timee [ms)

! T
NPI ¥l NP2 ¥d N3



On-line Measure of
Sentence-Processing
Efficiency

- Ape |
()5 Sentences 2.3 B0 Sertences
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On-line Measure of
Sentence-Processing
Efficiency

||
" Ape |
(25 Sentences B3] 80} Sertences
e | *¥9%¢ Shorter LT for 18-30 yol_ then
_ - g 5059 {
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On-line Measure of
Sentence-Processing
Efficiency

” Ape
()5 Sentences 2.3 ' B0} Septences
4,1]'.“-1 | 40.59 4.1}[:{:'.' Shorter LT for 18-30 YO then
-, {segment's tag-to-tag | Al i* longer or an
E 3,000 d.uration from respons — 0.7 E 30004 (at V1, V2 and NP3)
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' Processing Efficiency
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n-line Measure of Sentence-
Processing Efficiency

N CS bt—l‘!Ll'-‘[LLl.t - B ("0 Sentences
 longer LT for the 50 yo ﬂi—!'! e longer LT for CO than for CS
1o than for the 18 yo e 1830 40002 LT were longer on NP2 in CS than
1 in CO sentences
35mJonger LT for the 50 yol e o0 LT longeron Vin CO than  »
% fhan for the 18yo —— @@ | 5 | inCSsentences
*jg 1,000 - —a— 079 | = 3"”””'; (V longer than NP2) /
"i 3 50 - | 8= B [_.E 2 5004— CO more complicated ]
g i |
3 2,004 § 20004
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esult On-line Measure
of Sentence-Processing
Efficiency

increases in LT on complex parts of sentences

- CS-CO: V

— longer LT for the 80+ yo than for the 18-30 yo
— longer LT for the 50-59 yo than for the 18-30 yo
- SO-OS: V1, V2, NP3

— not because of age

=> No systematic difference between on-line sentence-processing
efficiency and age



e Sentence-Processing
Efficiency

1 time one need to decide about Acceptability in ms

Sentence type

Age (years) CS 0 03 50
18-30 63233 (037.14 688.97 73143
50-59 67479 35145 691.55 §79.58
6(-69 038,29 167107 (860! 15199
70-79 1,150.34 1,849.25 086.24 61752
80+ 1300.59 20520 195,11 H13.75




Off-line Measure of
Sentence-Processing
Efficiency

1 time one need to decide about Acceptability in ms

Sentence type
Age (years) CS 0 03 50
18-30 6323 o L0314 688.97 731 43
50-59 674.79 ~ 35145 691.55 §79.58
6169 038,29 167107 (86,01 15199
70-79 1,150.34 1,849.25 086.24 61752
80+ 1.300.59 203520 195,11 H13.73




. Off-line Measure of
by Sentence-Processing
Efficiency

1 time one need to decide about Acceptability in ms
RT faster for CS then for CO
Sentence type

- "
Age (years) - (0 03 50

S e —

18-30 6u3 o 1031 688.97 731 43
30-39 674.19 ~ 35149 691.95 §79.58
60-69 938.29 167107 86,01 131.99
10-19 1,130.34 1,849.25 86.24 617,32

0+ 130059 203520 19511 61375




Off-line Measure of
Sentence-Processing
Efficiency

iuch time one need to decide about Acceptability in ms
RT faster for CS then for CO

Sentence type
-

Age (years) - (0 03 50

18-30 6u3 o 1031 688.97 73143

3059 674.79 ~ |,351.45 691.53 §79.38

6(-69 038,29 167107 86,01 13199

10-79 |,130.34 1,849.25 86.24 61732

80+ 130059 2035.20 19511 HI3T5
{,:, ere faster than 70 yo and 80 yo
gster than 80 yo




Off-line Measure of
Sentence-Processing
Efficiency

iuch time one need to decide about Acceptability in ms
RT faster for CS then for CO

Sentence type
- "

Age (years) - (0 03 50

18-30 6323 o L0314 688.97 731 43

50-59 674.79 ~ 35145 691.55 §79.58

6169 038,29 167107 (86,01 15199

70-79 1,150.34 1,849.25 086.24 - 617,32

80+ 1.300.59 203520 195,11 ~ | H13.75




Off-line Measure of
Sentence-Processing
Efficiency

iuch time one need to decide about Acceptability in ms

RT faster for CS then for CO RT faster for OS than for SO

Senlence ty)¢  (only 70,80 year old)

Y, U Y,
Age (years) - (0 08 §0°
18-30 6323 o L0314 688.97 73143
50-59 674.79 ~ |,351.45 691.55 §79.58
6169 038,29 167107 086,01 131,99
70-79 1,150.34 1,849.25 086.24 - 617,32
203520 195,11 ~ 161375
aster than 70 yo and 80 yo




Off-line Measure of
Sentence-Processing
Efficiency

RT faster for CS then for CO RT faster for OS than for SO
Senence type  (only 70,80 year old)

Y, U Y,
Age (years) - (0 08 §0°
18-30 6323 o L0314 688.97 73143
50-59 674.79 ~ |,351.45 691.55 §79.58
6169 038,29 167107 086,01 15199
70-79 1,150.34 1,849.25 086.24 - 617,32
80+ 1.300.59 203520 195,11 ~ 161375
B R e « 18 yo, 50yo were faster than 70 yo, 80 yo“




Off-line Measure of
Sentence-Processing
Efficiency

A'=accuracy measure: How many judgments were correct
Higher A's for CS than for CO

— (CS-CO:18 yo higher A's than 50yo and 80yo

A's higher for OS than for SO

— OS-SO: 18yo higher A's than for rest

— + SO: 50,60y0 higher A's than 80yo



Result Off-line Measure
of Sentence-Processing
Efficiency

e see where people have problem to give an acceptability
judgment for the more complex sentence type

— (S easier to process then CO
— OS easier to process then SO

— OS-SO are more complex than CS-CO , because they
contain more prepositions

e significant correlation between age and A' in making
acceptability judgment at the end of CS, OS and SO and with
RT at the end of CO

=> age 1s associated with off-line measures



Summary

« WM= Working Memory

— QOlder people have reduced WM spans
compared to younger

e On-line measure: Local increase of part of the
sentences

— age 1s not associated with on-line measures

e Off-line measures: Judgment of input

— age 1s associated with off-line measure



Thanks for your attention!



Discussion:

How do you think machines should be
adapted for older people?

 How do you think are older people
effected by the offline measure?

 How could they train their WM?




ine Measure of Sentence-
Processing Efficiency

A'=accuracy measure: How many judgments were correct

18-30
-39
60-69

70-79
80+

Sentence type

08 50

éa 1

iill

0986 (0018) 0938 (NS SER82 0.025) 0951 (0053
0912 (0.086) 0857 fosted=0040 (0.061) 0,892 (0.087)
0.937(0.060) 0878 (0.171) 0.934(0.067) 0.879 (0.084)
0.916(0.062) 0.906(0.069) 0.923(0.060) 0.848 (0.058)
0895 (0062) 0867(0.080) 0918 (0.086) 0.825 (0084




Acrfpmhmwindgmfrzrwﬂﬂ Reaction Times (in Milliseconds)

Sentence type

Age (years) CS Co 0§ 50
18-30 632.33(319.10) 1,037.14 (983.67) 688.97 (573.21) 731.45(390.92)
5059 674.79 (424.64)  1,351.45 (866.99) 691.55 (439.98) 879.58 (382.59)
6(1-69 038.29(938.29) 167107 (B75.88) 1.086.01 (1049.27)  1,151.99 (678.28)
10-79 1,150.34 (606.43)  1849.25(1167.06)  1,086.24 (393.46) |,617.52 (1278.02)
80+ 1,300.59 ISBT 'JE] 2,035.20 (974, 9?) 1,195.11 (445.28) 1,613.75(772.40)

T LT " — . —, a— — — -

Note, Standard deviations are shown in parentheses. C§ = cleft subject; CO = cleft object; O§ = object-
-:ubju:tSU - Suhjcct—ﬂbject




Accaprﬂb gmf Mean Rﬂiﬂﬁﬂn Times (in Milliseconds)

Sentence type
Age (years) Cs cO 038 50
18-30 632.33 (319.10) 1,037.14 (983.67) 688.97 (573.21) 731.45 (390.92)
5059 674.79 (424.64) 1,351.45 (866.99) 691.55 (439.98) 879.58 (382.59)
60-69 938.29 (938.29) 1,671.07 (R75.88) 1.086.01 (1049.27) 1.,151.99 (678.28)
T0-79 1,150.34 (606.43) 1,849.25 (1167.06) 1,086.24 (593.46) 1,617.52 (1278.02)
B0+ 1,300.59 (587.03) 2,035.20 (974.97) 1,195.11 (445.28) 1,613.75 (772.40)

~ Nore. Standard deviations are shown in parentheses. CS = cleft subject; CO = cleft object; OS5 = object—
subject; 5O = subject—object.



&ccepiﬂb Judement Mean Rﬂir:ﬁﬂn Times {in Milliseconds)

faster RT for CS tken for CO  Sentence type
Age (years) CS CO 08

S50

18-30
50-59
60-69
¢ T70-79
}{ B0+

632.33
674,79
938.29
1,150.34
1,300.59

1,037.14 (983.67)
1,351.45 (866.99)
1,671.07 (875.88)
1,849.25 (1167.06)
2,035.20 (974.97)

688.97 (573.21)
691.55 (439.98)
1,086.01 (1049.27)
1,086.24 (593.46)
1,195.11 (445.28)

731.45 (390.92)
879.58 (382.59)
1,151.99 (678.28)
1,617.52 (1278.02)
1,613.75 (772.40)

Note. Standard deviations are shown in parentheses. CS = cleft subject; CO = cleft object; O§5 = object—
subject; SO = subject—object.



| Acceptability Judgment Mean Reaction Times (in Milliseconds)

Age (years) Cs

faster RT for CS tken for CO  Sentence
cCO

type faster RT fgr OS than for SO

05 S50

18-30 632.33 (319.10)
50-59 674.79 (424.64)
60-69  938.29 (938.29)
70-79 1,150.34 (606.43)
}{ 80+ 1.300.59 (587.05)

1,037.14 (983.67)
1,351.45 (866.99)
1,671.07 (875.88)
1,849.25 (1167.06)
2,035.20 (974.97)

688.97 (573.21)
691.55 (439.98)
1.086.01 (1049.27)
1,086.24 (593.46)
1,195.11 (445.28)

731.45 (390.92) } h
879.58 (382.59)
1,151.99 (678.28)
1,617.52 (1278.02)
1.613.75 (772.40)

subject; 5O = subject—object.

Nore. Standard deviations are shown in parentheses. CS = cleft subject; CO = cleft object; OS5 = object—



2asure: how meany jdugments were correct

* Acceptabilty Judgment Mean A’ Scores

Sentence type

Age (years) CS CO 0S S0

18-30  0.986 (0.018) 0.938 (&085) 0.982 (0 025) 0.951 (0.053)
50-59  0.912(0.086) 0.887 (0.103) 0.940 (0.061) 0.892 (0.087)
60-69  0.937(0.060) 0878 (0.171) 0.934(0.067) 0.879 (0.084)
70-79 0916 (0.062) 0.906 (0.069) 0.923 (0.060) 0.848 (0.058)
80+ 0. 3'3'5 (0. 1}62) ﬂ 367 (U UBU] 0. 918 [0 036} ﬂ 825 (D 084)

Note.  Standard deviations are shown in parentheses.

Lo



ean Reaction Times (in Milliseconds)

faster RT for CS tEen for CO  sentence type faster RT fgr OS than for SO

CSs coO s S50

632.33 (319.10) 1,037.14 (983.67) 688.97 (573.21) 731.45 (390.92) }

674,79 (424.64) 1,351.45 (866.99) 691.55 (439.08) 879,58 (382.59)
4 038.29 (938.29) 1,671.07 (R75.88) 1.086.01 (1049.27) 1.151.99 (678.28)
. T70-79 1,150.34 (606.43) 1,849.25 (1167.06) 1,086.24 (593.46) 1.617.52 (1278.02)
» B0+ 1.300.59 (587.035) 2,035.20(974.97) 1,195,111 (445.28) 1,613.75 (772.40)
Nore. Standard deviations are shown in parentheses. CS = cleft subject; CO = cleft object; OS5 = object—

subject; 5O = subject—object.

Acceptability Judgment Mean A" Scores

higher A's for CS than for CO  Saptence type
Age (years) CS CO 0S SO
h > 1830 0.986 (0.018) 0.938 (0.085) 0.982 (0.025) 0.951 (0.053)
~» 50-59 0.912 (0.086) 0.887 (0.103) 0.940 (0.061) 0.892 (0.087)
60-69 0.937 (0.060) 0.878 (0.171)  0.934 (0.067) 0.879(0.084)
70-79 0.916 (0.062} 0.906 (0.069) | 0.923 (0.060) 0.848 (0.058)
> B0+ 0.895 (0.062) 0.867 (0.080) | 0.918 (0.086) 0.825 (0.084)
Note. Standard deviations are shown in parentheses.

h



ean Reaction Times (in Milliseconds)

faster RT for CS tEen for CO  sentence type faster RT fgr OS than for SO

CS co 0S S0
632.33 (319.10) 1,037.14 (983.67) 688.97 (573.21) 731.45 (390.92) }
674.79 (424.64) 1,351.45 (866.99) 691.55 (439.98) 879.58 (382.59)
b 938.20 (938.29) 1,671.07 (875.88) 1.086.01 (1049.27) 1,151.99 (678.28)
{-m_:rg 1,150.34 (606.43) 1,849.25 (1167.06) 1,086.24 (593.46) 1,617.52 (1278.02)
» 80+ 1,300.59 (587.05) 2,035.20 (974.97) 1.195.11 (445.28) 1.613.75 (772.40)

Nore. Standard deviations are shown in parentheses. CS = cleft subject; CO = cleft object; OS5 = object—
subject; 5O = subject—object.

Acceptability Judgment Mean A" Scores
higher A's for OS

higher A's for CS than for CO  Sentence type than for SO

Age (years) CS CO 0S SO

h > 1830 0.986 (0.018) 0.938 (0.085)  0.982 (0.025) 0.951(0.053)™ h
—» 50-59 0.912 (0.086) 0.887 (0.103) 0.940 (0.061) 0.892 (0.087)
60-69 0.937 (0.060) 0.878 (0.171)  0.934 (0.067) 0.879(0.084)
70-79 0.916 (0.062} 0.906 (0.069) | 0.923 (0.060) 0.848 (0.058)
—» B0+ 0.895 (0.062) 0.867 (0.080) | 0.918 (0.086) 0.825 (0.084)

Note. Standard deviations are shown in parentheses. !

h



- INCUIAUUINiY bolyvyrooud
Sentence Processing and
Age and Working

Memory



Correlations Between Performance on the Auditory Moving-
Windows Task and Age

Age with
WM span Age with Comp Z
Sentence type Age partialed out partialed out

On-line measures

CO vs, CS sentences

COV — CSV 1 08 05

COV — CSNP2 A3 10 08
SO vs. OS sentences

SOV] — 0OSV1 —.04 — 07 — 04

S0V2 — OSV2 — .01 — .04 — 06

(Hf-line measures

CO vs. CS seniences

CO — CS Acc RT 16 10 A0
CS Acc RT 39#* S30* .30
CO Acc RT 33* 24% 24%
CO -CSA 07 16 16
CS A’ —37% ~ 34* —.32%
CO A’ —.17 —.08 —.06
SO vs. OS sentences
S50 — 08 Acc RT 22% 9% 14
08 Ace RT 25% L18% 17
SO Acc RT A8* il 27*
SO —-—0S A’ —.26% —. 13 — . 2]*

0S A’ — 304 — 8% — 23



Correlations Between Performance on the Auditory Moving-
Windows Task and Age

No signifcant correlatior
> between age & online
meausures

Age with
WM span Age with Comp Z
Sentence type Age partialed out partialed out
On-line measures
CO vs. CS sentences ~
Cov — CS5V 11 4 13 05
COV — CSNP2 A3 10 08
SO vs. OS sentences
SOV] — OSVI — .04 — 07 — .04
SOv2 — O§V2 —.01 —.04 —-06 _
Off-line measures
CO vs, C§S seniences
CO — CS Acc RT 16 10 A0
CS Acc RT 39* S0 .30
CO Acc RT 33 24% 24%
CO -CSA 07 16 16
CS A’ —37% — 34 —.32%
CO A’ —-. 17 —.08 —.06
SO vs. OS sentences
SO — OS Acc RT L22% 19* 14
08 Ace RT 5% L18* 17
SO Ace RT A8* 30 2T*
SO — 08 A’ — 26% —.13 — 21#*
0S5 A’ —.32# — 28% —.23%



Correlations Between Performance on the Auditory Moving-
Windows Task and Age

No signifcant correlatior
> between age & online
meausures

Age with
WM span Age with Comp Z
Sentence type Age partialed out partialed out
On-line measures
CO vs. CS sentences ~
Cov — CS5V 11 4 13 05
COV — CSNP2 A3 10 08
SO vs. OS sentences
SOV] — OSVI — .04 — 07 — .04
SOv2 — O§V2 —.01 —.04 —-06 _
Off-line measures
CO vs, C§S seniences
CO — CS Acc RT 16 10 A0
CS Acc RT 39* S0 .30
CO Acc RT 33 24% 24%
CO -CSA 07 16 16
CS A’ —37% — 34 —.32%
CO A’ —-. 17 —.08 —.06
SO vs. OS sentences
SO — OS Acc RT L22% 19F 14
08 Ace RT 5% L18* 17
SO Ace RT JB* A0#* 2T*
SO — 08 A’ — 26% —. 13 — 2]*
0S5 A’ —.32# — 28% —.23%



Correlations Between Performance on the Auditory Moving-
Windows Task and Age

Age with
WM span Age with Comp Z
Sentence type Age partialed out partialed out

On-line measures

CO vs. CS sentences ~
COV — CSV 11 08 05 L :
COV — CSNP2 13 10 08 No signifcant correlatior
SO vs. OS sentences > between age & online
SOV] — 0OSV1 — .04 - .07 — 04 meausures
SOV2 — O8V2 —.01 —.04 —-06 _

(Hf-line measures

CO vs. CS seniences

CO — C§5 Acc RT 16 10 A0
CS Acc RT 39* S0 .30
=
gg A CESR} gg* %f :fg Measures of WM:
CS A’ — 37# — 34* — 3% * Span
CO A’ -.17 —.08 —.06 e Comp Z
SO vs. OS sentences
SO — OS Acc RT ~ .22* .19% 14
0S Acc RT 5% 18% 17
SO Ace RT A8* it 2T
SO — 08 A’ — 26%* —. 13 — 21#*

Os A’ —.32% —.28% —.23%



Correlations Between Performance on the Auditory Moving-
Windows Task and Age

Age with
WM span Age with Comp Z
Sentence type Age partialed out partialed out

On-line measures

CO vs. CS sentences ~
COV — CSV 11 08 05 L :
COV — CSNP2 13 10 08 No signifcant correlatior
SO vs. OS sentences > between age & online
SOV] — 0OSV1 — .04 - .07 — .04 meausures
SOV2 — O8V2 —.01 —.04 —-06 _

(Hf-line measures

CO vs. CS seniences

CO — CS Acc RT 16 10 A0
CS Acc RT 30# 30* 30
# &
gg ‘icESR 1, (3}2* i 'fg Measures of WM
CS A’ —37% ~ 34% — 3% * Span
CO A’ -.17 —.08 —.06 e Comp Z
SO vs. OS sentences —
— #* ¥
Sﬂg A EE El'i'i"di ce RT %* % }2 — Judgments about SO
SO Ace RT 8% 30 27% > 1s partially due WM
SO — 08 A — 26%* —. 13 — 21#*

Os A’ —.32% —.28% —.23%



Sentence type

WM span WM Comp Z

D vs. CS sentences
s COV - CSV

. COV — CSNP2
%D vs. OS sentences

H A e T e et T e, TN el b el

SOV1 — OSV]
SOV2 — 0OSV2

L

On-line measures

\
—.05 —.16
—.03 —.09
WM not related to Or-line measures
- .07 —.01
—,09/ —.18%

1

|

CO vs. CS sentences

CO — CS Acc RT

CS Acc RT

CO Acc RT

CO-CSA

CS A’

COo A’

SO vs. OS sentences

- SO — OS Acc RT
OS Acc RT

SO Acc RT

SO - 08 A’

0S A’

SO A’

.,

M S Sl BN ol ST Tt N W w8l NN Rt

Off-line measures

—.09 —. 16
—.19% —.32%
—.18* —.29%
22% 27
—.02 12
A7 29
—.02 —.21%
—.13 —.23%
—.13 -~ 37*
26% 13
03 23%*
2T 32*



; Sentence type WM span WM Comp Z

|

:i On-line measures

|

fCD vs, CS sentences ~

- COV - CSV — 05 — 16

| COV - CSNP2 ~03 | WM notrelated — g9

%D vs. OS sentences > to On-line

?,;' SOV1 - OSV1 -.07 measures  _

- SOV2 — OSV2 —09 ) — ]R8

5!_

F Off-line measures

5

QCG vs. CS sentences

- CO — CS Acc RT — .09 — 16

% CS Acc RT —.10% — 3%

- CO Acc RT — |8 — 29+

- CO - CSA 2% 7%

- CS A —.02 12

- CoA 17 g

SO vs. OS sentences

- SO — OS Acc RT —.02 — 2%

. OS Acc RT —.13 _23%

SO Acc RT —.13 - 3T

SO - 0S8 A’ 26 13
0S A’ o3 D3k
SO A 27% 3%



. Sentence type WM span WM Comp Z

|

i On-line measures

|

CO vs. CS sentences ~

- COV - CSV — 05 16

. COV — CSNP2 — 03 WM not related — g

iSD vs. OS sentences > to On-line

- SOVI - 0O8SVI -.07 measures —01

- SOV2 — 0OSV2 -.09 18

e

| Off-line measures

QC'D vs. CS sentences

. CO — CS Aec RT —09 O\ 16

~ CS Acc RT —.19% _ )%

.~ CO Acc RT — | R* _ g%

- CO-CsA 22* a7%

5 CS AJ —“.ﬂl _12

E Co A’ 17 Small g«

fﬁﬂ vi. OS centences > correlations

j SO — 0S8 Acc RT — 02 — 2]*

. OS Acc RT —.13 —.23%
SO Acc RT —.13 3T
SO - 085 A 26 13
0s A’ 03 23
SO A’ 27 3%




| Sentence type WM span WM Comp Z

|

| On-line measures

|

CO vs. CS sentences ™

. COV - CSV —.05 —.16

. COV — CSNP2 ~03 | WMnotrelated — g9

%D vs. OS sentences > to On-line

~ SOVI — OSV! — .07 measures - _ o1

- SOV2 — 0OSV2 —09 ) — |§¥ —>

e

| Off-line measures

CO vs. CS sentences

. CO — CS Acc RT 09 N —.16

~ CS Acc RT —.19% _ )%

CO Acc RT — | B¥* — 29*

- CO-CsA 22% 27

- CS A —.02 12

!;; CO A’ 17 Small . itEs

SO vs. OS sentences > correlations

SO — 0OS Acc RT —.02 —.21*

. OS Acc RT —.13 —.23*%
SO Acc RT —.13 —~.37*
SO - 08 A’ 26% 13
0S A’ 03 23*
SO A 27% 3%

V2 in SO compared
with OS sentences



Sentence type WM span WM Comp Z

|
=’ On-line measures
g
CO vs. CS sentences ™
- COV - CSV —.05 —.16
. COV — CSNP? — 03 WM not related — (9
SO vs. OS sentences > r;(;aosﬁ_r“ense
- SOVI1 - 0O8V1 - 07 -0 :
* V2 in SO compared
| SOV2 — OSV2 _'09/ —. 187> with OS sentences
| Off-line measures
CG vs. CS sentences
. CO — CS Acc RT —09 O\ —.16 ™\
.~ CS Acc RT —.10% —.32%
- CO Acc RT —. 1 8* —.29*
CO-CSA 22 7%
- CS A —.02 A2 .
- CO A’ 17 Small  5gs Bigger
SD vs, OS sentences > correlations > correlations
j SO — OS Acc RT - 02 —21*
. OS Acc RT —.13 —.23%

SO Acc RT —.13 - . 37*

SO - 08 A 26* 13

0S A’ 03 23

SO A’ 27 xS







Bigger

>_ correlations

Sentence type WM span WM Comp Z

%

| On-line measures

|

CO vs. CS sentences ™

. COV - CSV - 05 ~.16

. COV — CSNP2 ~03 | WMnotrelated — g

%D vs. OS sentences > toOn-line

. SOVI — OSV1 - 07 measures - — o1

- SOV2 — 0OSV2 —,{]9/ —.18%

B

Off-line measures

CO vs. CS sentences

| CO — CS Acc RT —09 ) —.16 ™\

~ CS Acc RT —.19% _ )%

- CO Acc RT —.18* —.29%

- CO-CSA 2% 27%

s A - .02 12

% Cﬂ Ar ‘1""!' Sma” . 1‘}*

SO vs. OS sentences correlations

- SO — OS Acc RT —-.02 —21%

. OS Acc RT —.13 —.23%
SO Acc RT —.13 —~.37*
SO - 08 A 26* A3
0§ A’ 03 23%

SO A’ 27 xS




; Sentence type WM span WM Comp Z

|

% On-line measures N

CO vs. CS sentences

. COV — CSV ~.05 —.16

~ COV — CSNP2 ~.03 -09 >

§SD vs. OS sentences

- SOVI — 08V - .07 —.01

- SOV2 — OSV2 —.09 —.18% )

1

s Off-line measures

SC'D vs. CS sentences

- CO — CS Acc RT —.09 —.16

~ CS Acc RT —.19% —.32%

- CO Acc RT —.18* —.29%

- CO - CS A’ 22% 27%

oS A ~.02 12

- COA 17 29

SO vs. OS sentences

- SO — OS Acc RT -.02 —.21%*

. OS Acc RT —.13 —.23%
SO Acc RT —.13 —~.37*

- SO - 0S A 26* 13

- OS A 03 23%

SO AT 2T 32*
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